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BiCMOS PECL CLOCK GENERATOR

Figure 1. System Block Diagram
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FEATURES
• Functionally compliant with the 802.3z specification
• S2046 transmitter incorporates phase-locked

loop (PLL) providing clock synthesis from low-
speed reference

• S2050 receiver PLL configured for clock and
data recovery

• 1250 Mbps (Gigabit Ethernet) operation
• 10- or 20-bit parallel TTL compatible interface
• +3.3/+5V power supply
• Low-jitter serial PECL compatible interface
• Lock detect
• Local loopback
• Compact 52 PQFP package
• Gigabit Ethernet framing performed by receiver
• Continuous downstream clocking from receiver
• TTL compatible outputs possible with +5V I/O

power supply

APPLICATIONS
High-speed data communications

• Ethernet backbone connections
• Mainframe
• Workstation
• Frame buffer
• Switched networks
• Data broadcast environments
• Proprietary extended backplanes

GENERAL DESCRIPTION

The S2046 and S2050 transmitter and receiver pair
are designed to perform high-speed serial data trans-
mission over fiber optic or coaxial cable interfaces
conforming to the requirements of the proposed 802.3z
specification. The chipset is Gigabit Ethernet compli-
ant and supports 1250 Mbps with an associated 10
or 20-bit data word.

The chipset performs parallel-to-serial and serial-to-
parallel conversion and framing for block-encoded
data. The S2046 on-chip PLL synthesizes the high-
speed clock from a low-speed reference. The S2050
on-chip PLL synchronizes directly to incoming digital
signals, to receive the data stream. The transmitter
and receiver each support differential PECL-compat-
ible I/O for fiber optic component interfaces, to
minimize crosstalk and maximize data integrity. Local
loopback allows for system diagnostics. The I/O sec-
tion can operate from either a +3.3V or a +5V power
supply. (See Ordering Information.)

Figure 1 shows a typical network configuration incor-
porating the chipset.
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Figure 2. Interface Diagram
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Figure 3. S2046 Functional Block Diagram

S2046/S2050 OVERVIEW

The S2046 transmitter and S2050 receiver provide
serialization and deserialization functions for block-
encoded data to implement a Gigabit interface.
Operation of the S2046/S2050 chips is straightfor-
ward, as depicted in Figure 2. The sequence of
operations is as follows:

Transmitter
1. 10/20-bit parallel input
2. Parallel-to-serial conversion
3. Serial output

Receiver
1. Clock and data recovery from serial input
2. Serial-to-parallel conversion
3. Frame detection
4. 10/20-bit parallel output

The 10/20-bit parallel data handled by the S2046 and
S2050 devices should be from a DC-balanced en-
coding scheme, such as the 8B/10B transmission
code, in which information to be transmitted is en-
coded 8 bits at a time into 10-bit transmission
characters.

Internal clocking and control functions are transpar-
ent to the user. Details of data timing can be seen in
Figure 5.

A lock detect feature is provided on the receiver,
which indicates that the PLL is locked (synchronized)
to the data stream.

Loopback

Local loopback is supported by the chipset, and pro-
vides a capability for performing offline testing of the
interface to ensure the integrity of the serial channel
before enabling the transmission medium. It also al-
lows for system diagnostics.

S2046 TRANSMITTER

Architecture/Functional Description

The S2046 transmitter accepts parallel input data and
serializes it for transmission over fiber optic or coaxial
cable media. The S2046 is fully compliant with the
proposed 802.3z Specification, and supports the Gi-
gabit Ethernet data rate of 1250 Mbps.
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Table 1. Transmitter Operating Modes

Data Rate
(Mbps/sec)REFSELDWS

Word 
Width
(Bits)

Reference
Clock

Frequency
(MHz)

1250.0

1250.0

20

10

0

1

TCLK/TCLKN
Frequency

(MHz)

62.5

62.5

62.5

125.0

0

1

Table 2. Data Mapping to 8B/10B Alphabetic Representation

Figure 4. S2050 Functional Block Diagram
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The parallel input data word can be either 10 bits or
20 bits wide, depending upon DWS pin selection. A
block diagram showing the basic chip function is
shown in Figure 3.

Parallel/Serial Conversion

The parallel-to-serial converter takes in 10-bit or 20-
bit wide data from the input latch and converts it to a
serial data stream. Parallel data is latched into the
transmitter on the positive going edge of REFCLK.
The data is then clocked synchronous to the clock
synthesis unit serial clock into the serial output shift
register. The shift register is clocked by the internally
generated bit clock which is 10 or 20 times the
REFCLK input frequency. The state of the serial out-
puts is controlled by the output enable pins, OE0 and
OE1. D[10] is transmitted first in 10-bit mode. D[0] is
transmitted first in 20-bit mode. Table 2 shows the
mapping of the parallel data to the 8B/10B codes.

10-Bit/20-Bit Mode

The S2046 operates with either 10-bit or 20-bit paral-
lel data inputs. Word width is selectable via the DWS
pin. In 10-bit mode, D[10-19] are used and D[0-9] are
ignored. See Table 2.

Reference Clock Input

The reference clock input (REFCLK) must be supplied
with a PECL single-ended AC coupled crystal clock
source with 100 PPM tolerance to assure that the trans-
mitted data meets the proposed 802.3z Specification
frequency limits. The internal serial clock is frequency
locked to the reference clock. Refer to Table 1 for
reference clock frequencies.

etyBataDtsriF etyBataDdnoceS

ro]91:0[XT
]91:0[XR

0 1 2 3 4 5 6 7 8 9 01 11 21 31 41 51 61 71 81 91

citebahplaB01/B8
noitatneserper

a b c d e f g h i j a b c d e f g h i j

First bit transmitted in 10-bit modeFirst bit transmitted in 20-bit mode
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1. A.X. Widmer and P.A. Franaszek, “A Byte-Oriented DC Balanced (0,4) 8B/10B Transmission Code,” IBM Research Report RC 9391,
May 1982.
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Figure 5. Functional Waveform

S2050 RECEIVER

Architecture/Functional Description

The S2050 receiver is designed to implement the
802.3z specification receiver functions. A block dia-
gram showing the basic chip function is provided in
Figure 4.

Whenever a signal is present, the S2050 attempts to
achieve synchronization on both bit and transmission-
word boundaries of the received encoded bit stream.
Received data from the incoming bit stream is pro-
vided on the device’s parallel data outputs.

The S2050 accepts serial encoded data from a fiber
optic or coaxial cable interface. The serial input stream
is the result of the serialization of 8B/10B encoded
data by a compatible transmitter. Clock recovery is
performed on-chip, with the output data presented to
the transmission layer as 10- or 20-bit parallel data.
The chip operates at the Gigabit Ethernet frequency
of 1250 Mbps.

Serial/Parallel Conversion

Serial data is received on the RX, RY pins. The PLL
clock recovery circuit will lock to the data stream if
the clock to be recovered is within ±100 PPM of the
internally generated bit rate clock. The recovered clock
is used to retime the input data stream. The data is
then clocked into the serial to parallel output regis-
ters. The parallel data out can be either 10 or 20 bits
wide determined by the state of the DWS pin. The
word clock (RCLKN) is synchronized to the incoming
data stream word boundary by the detection of the
COMMA synchronization pattern (0011111XXX, positive
running disparity).

10-Bit/20-Bit Mode

The S2050 will operate with either 10-bit or 20-bit par-
allel data outputs. This option is selectable via the
DWS pin. See Tables 2 and 3. In 10-bit mode, the
10:bit data word is output on D[10:19], and D[0:9] are
driven to the logic high state.
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Figure 6. Interface Diagram
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Data Rate
(Mbits/sec)REFSELDWS

Word 
Width
(Bits)
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Clock

Frequency
(MHz)

1250.0

1250.0
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0

1

RCLK/RCLKN
Frequency

(MHz)

62.50

62.5

62.50
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0
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Table 3. Receiver Operating Modes

Table 4. Response of PLL Loop Circuit to Input Data Rate Variation

etatStneserPLLP
etaRataDtupnI

derapmoc(noitairaV
)KLCFERot

NTEDKCOL
LLP

etatSweN

otdekcoL
KLCFER

mpp442-0 L>--H atadtupniotdekcoL

mpp663-442 etanimretednI etanimretednI

mpp663> H KLC_FERotdekcoL

otdekcoL
ataDtupnI

mpp844-0 L ataDtupnIotdekcoL

mpp237-844 etanimretednI etanimretednI

mpp237> H>--L KLC_FERotdekcoL

Reference Clock Input

The reference clock input must be supplied with a PECL
single-ended AC coupled crystal clock source at ±100 PPM
tolerance. See Table 3 for reference clock frequencies.

Framing

The S2050 provides SYNC character recognition and
data word alignment of the TTL level compatible out-
put data bus. During the data realignment process,
the RCLKN phase will be adjusted, and the byte pre-
vious to the comma character will be lost. No glitches
will occur in the RCLKN signal due to the realign-
ment. In systems where the SYNC detect function is
undesired, a LOW on the SYNCEN input disables the
SYNC function and the data will be “unframed”.

When framing is disabled by low SYNCEN, the S2050
simply achieves bit synchronization and begins to de-
liver parallel output data words whenever it has
received full transmission words. No attempt is made
to synchronize on any particular incoming character.

The SYNC output signal will go high whenever a
COMMA character (0011111XXX, positive running dis-
parity) is present on the parallel data outputs. The
SYNC output signal will be low at all other times. This
is true whether the S2050 is operating in 10-bit mode
or in 20-bit mode.

Lock Detect

The S2050 lock detect function indicates the state of
the phase-locked loop (PLL) clock recovery unit. The
PLL will indicate lock within 2.5µs after the start of
receiving serial data inputs. If the serial data inputs
have an instantaneous phase jump (from a serial
switch, for example) the PLL will not indicate an out-
of-lock state, but will recover the correct phase
alignment. If a run length of 80-160 bits is exceeded
the loop will declare loss of lock. Input data rate varia-
tion (compared to REFCLK) can also cause loss of
lock. Table 4 shows the response of the PLL loop
circuit to input data rate variation. When lock is lost,
the PLL will attempt to reacquire bit synchronization,
and will shift from the serial input data to the refer-
ence clock so that the correct frequency downstream
clocking will be maintained.
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The LOCKDETN output will go to inactive when no
data is present on the serial data inputs. When
LOCKDETN is in the inactive state, it indicates that
the PLL is locking to the local reference clock to main-
tain downstream clocking. When LOCKDETN is in
the active state, it indicates that the PLL is attempting
to lock to the incoming serial data. When serial data
is restored, the LOCKDETN output will stay in the
active state.

When lock is lost, the PLL will attempt to reacquire bit
synchronization, and will shift from the serial input
data to the reference clock so that the correct down-
stream clocking will be maintained. The PLL will
continuously shift between the reference clock and
the input data until input data has been restored. While
the PLL is locked to the reference clock, LOCKDETN
will remain active, with one exception: when all of the
following conditions are met, the LOCKDETN output
toggle between active and inactive, reflecting the in-
ternal PLL shift between reference clock and input
data: (a) LOCKREFN is not active; (b) the signal (or
noise) on the high-speed input is above the voltage
input sensitivity threshold; (c) the signal (or noise) on
the high-speed input varies from the reference clock
by more than 244 ppm, and (d) the signal (or noise)
on the high-speed input passes the run length crite-
ria. When these conditions are met, LOCKDETN will
toggle, and the RCLK/RCLKN outputs will also shift
slightly in frequency.

In any transfer of PLL control from the serial data to
the reference clock, the RCLK/RCLKN output remains
phase continuous and glitch free, assuring the integ-
rity of downstream clocking.

OTHER OPERATING MODES

Loopback

The S2046 and S2050 have secondary high-speed I/O
to provide a local loopback path. The local loopback
configuration is shown in Figure 6. When OE1 is ac-
tive on the S2046, the high-speed data is passed out
the TLX/Y output. Operation of the TLX/Y output is
independent of the TX/Y output—data can be simul-
taneously output on both. With LPEN active on the
S2050, data on the RLX/Y input is passed through to
the parallel output. The local loopback path provides
the capability to perform off-line testing and system
diagnostics.

Operating Frequency Range

The S2046 and S2050 are optimized for operation at
the Gigabit Ethernet rate of 1250.0 Mbit/s. REFCLK
must be selected to be within 100 ppm of the desired
byte or word clock rate.

Test Modes

The TEST pin on the S2046 and the SYNCEN pin on
the S2050 provide a PLL bypass mode that can be
used for operating the digital area of the chip. In this
mode, clock signals are input through the reference
clock pins. This can be used for testing the device
during the manufacturing process or during an off-line
self-test. Sync detection is always enabled in test mode.

The SYNCEN input on the S2050 must transition
through mid-state in less than five REFCLK periods
to insure that PLL bypass mode is not exerted. In
order to guarantee that the S2050 enters PLL bypass
mode, SYNCEN must be held in mid state for more
than seven REFCLK cycles.
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Table 5. S2046 Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

91D
81D
71D
61D
51D
41D
31D
21D
11D
01D

9D
8D
7D
6D
5D
4D
3D
2D
1D
0D

LTT I 05
94
84
74
44
34
24
14
83
73
63
53
13
03
92
82
52
42
32
22

foegdegnisirehtnonidekcolcsiataD.ataDtupnIlellaraP
tib-01nI.tsrifdettimsnartsi]0[D,edomtib-02nI.KLCFER

si]01[Ddna,derongiera]9:0[D,desuera]91:01[D,edom
.tsrifdettimsnart

DNG DNG — 02 .dnuorgotdetcennocebtsumnipsihT

SWD citatS
LTT

I 91 atadlellarapehtstcelesnipsihtnolevelehT.tceleShtdiWataD
,detcelessihtdiwsublellaraptib-02a,WOLnehW.htdiwsub

sisubatadlellaraptib-01a,HGIHnehW.evitcaera]91:0[Ddna
eeS(.desutonera]9:0[Ddnaevitcaera]91:01[D,detceles

.)1elbaT

1EO citatS
LTT

I 1 nehW.stuptuoYLT/XLTroflortnocelbanEtuptuOWOLevitcA
.etatswolcigolehtniniamerdnadelbasideraYLT/XLT,evitcani

0EO citatS
LTT

I 2 nehW.stuptuoYT/XTroflortnocelbanEtuptuOWOLevitcA
.etatswolcigolehtniniamerdnadelbasideraYT/XT,evitcani

KLCFER LCEP I 61 -latsyrcA).delpuocyleviticapacyllanretxE(.kcolCecnerefeR
ehT.reilpitlumkcolcLLPehtrofkcolcecnereferdellortnoc

).1elbaTeeS(.nipLESFERehtybtessiKLCFERfoycneuqerf

KLCT
NKLCT

.ffiD
LTT

O 21
11

dnaeurtkcolcetardrowLTTlaitnereffiD.kcolCtimsnarT
.ycneuqerfrof1elbaTeeS.tnemelpmoc

XLT
YLT

.ffiD
LCEP

O 5
4

tahtstuptuoLCEPlaitnereffiD.tuptuOkcabpooLlaireStimsnarT
otdednetnierayehT.YTdnaXTottnelaviuqeyllanoitcnufera

ehtsiXLT.1EOybdelbanE.gnitsetkcabpoolrofdesueb
.tuptuoevitagenehtsiYLTdna,tuptuoevitisop

YT
XT

.ffiD
LCEP

O 9
8

timsnarttahtstuptuoLCEPlaitnereffiD.tuptuOlaireStimsnarT
051evirddnaatadlaireseht Ω .dnuorgot XT.0EOybdelbanE

.tuptuoevitagenehtsiYTdna,tuptuoevitisopehtsi
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emaNniP leveL O/I #niP noitpircseD

LESFER citatS
LTT

I 81 eeS(.ycneuqerfkcolcecnereferehtstceleS.tceleSecnerefeR
).1elbaT

CCVLCE V3.3+ – 93,12 V3.3+eroC

DNGLTT DNG – ,51,41
43

dnuorGLTT

CCVLTT /V5+
V3.3

– 71 ylppuSrewoPLTT

CCVOILCE V3.3+ – 01,3 ylppuSrewoPO/ILCEP

EEVOILCE DNG – 7,6 DNGO/ILCEP

CCVA V3.3+ – 23,72 ylppuSrewoPgolanA

EEVA DNG – 33,62 dnuorGgolanA

EEVLCE DNG – ,04,31
25,15

dnuorGeroC

CN – – 64,54 detcennoCtoN

Table 5. S2046 Pin Assignment and Descriptions (Continued)
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Table 6. S2050 Pin Assignment and Descriptions

emaNniP leveL O/I #niP noitpircseD

91D
81D
71D
61D
51D
41D
31D
21D
11D
01D

9D
8D
7D
6D
5D
4D
3D
2D
1D
0D

LTT O 54
34
24
04
83
73
53
43
23
13
92
82
52
42
22
12
81
71
51
41

sisubatadlellarapehtfohtdiwehT.atadtuptuolellaraP
sisubsihtnoatadlellaraP.nipSWDehtfoetatsehtybdetceles

si]0[D,edomtib-02nI.KLCRfoegdegnillafehtnotuodekcolc
dnadesuera]01:91[D,edomtib-01nI.deviecertibtsrifeht

ehtsi]01[D,edomtib-01nI.etatshgihehtotnevirdera]0:9[D
.deviecertibtsrif

NTEDKCOL LTT O 25 setacidniNTEDKCOL,evitcanehW.woLevitcA.tceteDkcoL
nehW.maertsatadgnimocniehtotdekcolsiLLPehttaht
siLLPehttahtgnitacidnigalfmetsysasedivorpti,evitcani

.kcolcecnereferlacolehtotdekcol

NEPL LTT I 8 ehtstcelesNEPL,evitcanehW.hgiHevitcA.elbanEpooL
,evitcaninehW.)YLR,XLR(sniptupnilaireslaitnereffidkcabpool

.)noitarepolamron(YRdnaXRstcelesNEPL

SWD citatS
LTT

I 4 atadlellarapehtstcelesnipsihtnolevelehT.tceleShtdiWataD
,detcelessihtdiwsublellaraptib-02a,WOLnehW.htdiwsub

sisubatadlellaraptib-01a,HGIHnehW.evitcaera]0:91[Ddna
eeS(.HGIHoglliw]0:9[Ddnaevitcaera]01:91[D,detceles

rofdesu(sretnuoclanretniehtteserlliwegdegnisirA).3elbaT
.)tset

KLCR
NKLCR

.ffiD
LTT

O 94
84

foegdegnillafehtnotuodekcolcsiatadlellaraP.kcolCevieceR
ehtfodoirepeht,detcetedsidrowcnysaretfA.NKLCR/KLCR

drowehthtiwngilaotdehctertssiNKLCRdnaKLCRtnerruc
).ycneuqerfrof3elbaTeeS(.yradnuob

KLCFER LCEP I 2 -eerfA).delpuocyleviticapacyllanretxE(.kcolCecnerefeR
kcolcLLPehtrofkcolcecnereferdellortnoc-latsyrcgninnur

.nipLESFERehtybtessiKLCFERfoycneuqerfehT.reilpitlum
).3elbaTeeS(

CNYS LTT O 15 dilavafonoitcetednopU.hgiHevitcA.detceteD)gnimarF(cnyS
(lobmyscnys AMMOC ,)ytirapsidgninnurevitisop,XXX1111100:

nehW.doirepKLCRenorofevitcaseogtuptuosiht CNYS si
stibsubatadlellarapehtnotneserpsilobmyscnyseht,evitca

detagsiCNYS.edomtib-01ni]01:91[Droedomtib-02ni]0:9[D
.NECNYSyb

XLR
YLR

.ffiD
LCEP

I 11
21

yleviticapacyllanretxE(.stupnIlaireSkcabpooLevieceR
evitisopehtsiXLR.stupniatadkcabpoollairesehT).delpuoc

.tupnievitagenehtsiYLRdna,tupni
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Table 6. S2050 Pin Assignment and Descriptions (Continued)

emaNniP leveL O/I #niP noitpircseD

XR
YR

.ffiD
LCEP

I 9
01

ehT).delpuocyleviticapacyllanretxE(.tupnIlaireSevieceR
siYRdna,tupnievitisopehtsiXR.stupniatadlairesdeviecer

.tupnievitageneht

NECNYS citatS
LTT

I 3 ,evitcAnehW).levelitluM(.hgiHevitcA.)gnimarF(cnySelbanE
sadetaertsiatadevitcaninehW.tuptuoCNYSselbane

nahteromroflevel-dimtatupnisihtgnidloH.ataddemarfnu
)tset(ssapybLLPniecivedehtstupselcycKLCFERneves

.edom

LESFER citatS
LTT

I 03 kcolcecnereferehttcelesotdesutupnI.tceleSecnerefeR
).3elbaTeeS(.ycneuqerf

NFER_KCOL LTT I 05 otLLPehtsecrof,evitcanehW.woLevitcA.ecnerefeRotkcoL
.stupniatadlairesehterongidnatupniKLCFERehtotkcol

lamron(tupniatadlairesehtotskcolLLP,evitcaninehW
.)noitarepo

CCVLTT /V5+
V3.3

– ,32,91
44,63

ylppuSrewoPLTT

DNGLTT DNG – ,02,61
,14,33

64

dnuorGLTT

CCVLCE V3.3+ – ,72,31
93

ylppuSrewoPeroC

EEVLCE DNG – 74,62,1 dnuorGeroC

CCVA V3.3+ – 7 ylppuSrewoPgolanA

EEVA DNG – 6,5 dnuorGgolanA
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Figure 7. S2046 and S2050 52 PQFP Pinouts

TTLVCC = +5 V or +3.3 V for S2046 and S2050A; +3.3 V for S2050A-3
AVCC = +3.3 V
ECLVCC = +3.3 V
ECLIOVCC = +3.3 V
ECLIOVEE = 0V
TTLGND = 0V
ECLVEE = 0V
AVEE = 0V
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Figure 8. 52 PQFP-HS — (10mm x 10mm) Plastic Quad Flat Pack

eciveD Θ )riAllitS(aj

B6402S W/C˚05

A0502S W/C˚05

3-A0502S W/C˚05

Table 7. Thermal Management

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/5920235/S2050A.html


13

GIGABIT ETHERNET CHIPSET S2046/S2050

March 29, 2000 / Revision B

Table 8. Absolute Maximum Ratings
The following are the absolute maximum device stress ratings. Stresses beyond those listed may cause
permanent damage to the device. These are stress ratings only. Operation of the device at these or any other
conditions beyond those indicated in the electrical characteristics section of this document is not implied.

Table 9. Recommended Operating Conditions

retemaraP niM pyT xaM stinU

saiBrednUerutarepmeTtneibmA 0 07 C˚

saiBrednUerutarepmeTnoitcnuJ 031 C˚

DNGottcepseRhtiwCCVLTTnoegatloV
noitarepOV5

noitarepOV3.3
57.4
31.3

0.5
3.3

52.5
74.3

V
V

niPtupnILTTynanoegatloV 0 52.5 V

DNGottcepseRhtiwCCVLCEnoegatloV 31.3 3.3 74.3 V

niPtupnILCEPynanoegatloV
CCVLCE

0.2- CCVLCE V

Electrostatic Discharge (ESD) Ratings.
The S2046 and S2050 are rated to the following ESD voltages based on the human body model. All
pins are rated above 500 V.

retemaraP niM pyT xaM stinU

saiBrednUerutarepmeTesaC 55- 521 C˚

saiBrednUerutarepmeTnoitcnuJ 55- 051 C˚

erutarepmeTegarotS 56- 051 C˚

dnuorGottcepseRhtiwCCVnoegatloV 5.0- 0.7+ V

niPtupnILTTynanoegatloV 7.0-
CCV
V6.+

V

niPtupnILCEPynanoegatloV 0 CCVLCE V

tnerruCkniStuptuOLTT 8 Am

tnerruCecruoStuptuOLTT 8 Am

tnerruCecruoStuptuOLCEPdeepShgiH 05 Am
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Table 10. S2046 DC Characteristics

Table 11. S2050 DC Characteristics

Parameters Description Min Typ Units Conditions

VOH Output HIGH Voltage (TTL)
      3.3V Power Supply
      3.3V Power Supply
      5V Power Supply

2.1
2.2
2.7

2.0

0

—

-500

Max

—

—

—

—

V
V
V

VCC = min, IOH = -2.4mA
VCC = min, IOH = -.1mA
VCC = min, IOH = -1mA

ICC Supply Current
      

255 280 mA Outputs open, VCC = VCC max

PD Power Dissipation
      3.3V Supply
      5V Supply

0.91
1.1

1.0
1.2

W
W

Outputs open, VCC = VCC max
Outputs open, VCC = VCC max

VOL Output LOW Voltage (TTL)
      3.3V Power Supply
      5V Power Supply

.5

.5
V
V

VCC = min, IOL = 2.4mA
VCC = min, IOL = 4mA

VIH

VIL

IIH

IIL

Input HIGH Voltage (TTL)

Input LOW Voltage (TTL)

Input HIGH Current (TTL)

Input LOW Current (TTL)

—

0.8

50

-50

V

V

µA

µA

—

VIN = 2.4V

VIN = 0.5V

440

100 1300

—∆VINCLK

VDIFF

Single-ended REFCLK input swing 1300 mV

mV

AC coupled

Min. differential input voltage
swing for differential PECL
inputs

Parameters Description Min Typ Units Conditions

VOH Output HIGH Voltage (TTL)
      3.3V Power Supply
      3.3V Power Supply
      5V Power Supply

2.1
2.2
2.7

2.0

0

—

-500

Max

—

—

—

—

V
V
V

VCC = min, IOH = -2.4mA
VCC = min, IOH = -.1mA
VCC = min, IOH = -1mA

ICC Supply Current 123 160 mA Outputs open, VCC = VCC max

PD Power Dissipation .406 .554 W Outputs open, VCC = VCC max

VOL Output LOW Voltage (TTL)
      3.3V Power Supply
      5V Power Supply

.5

.5
V
V

VCC = min, IOL = 2.4mA
VCC = min, IOL = 4mA

VIH

VIL

IIH

IIL

Input HIGH Voltage (TTL)

Input LOW Voltage (TTL)

Input HIGH Current (TTL)

Input LOW Current (TTL)

0.8

50

-50

V

V

µA

µA

—

—

VIN = 2.4V

VIN = 0.5V

440

600

—

—

∆VINCLK

∆VOUT

Single-ended REFCLK input swing

Serial Output Voltage Swing

1300

1300

mV

mV

AC coupled

50Ω to VCC -2.0V
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Table 12. Reference Clock Requirements

sretemaraP noitpircseD niM xaM stinU snoitidnoC

T1 KLCFER.t.r.wputeSataD 0.2 - sn .tiB01 1

T2 KLCFER.t.r.wdloHataD 0.1 - sn .tiB01 1

T3 KLCFER.t.r.wputeSataD 0.2 - sn .tiB02 1

T4 KLCFER.t.r.wdloHataD 0.2 - sn .tiB02 1

rettiJlatoT rettiJlatoTtuptuOataDlaireS - 291 sp
elpmasanodetsetkaep-ot-kaeP

2,sisab 7 .nrettap1–

T JD

tuptuOataDlaireS
rettiJcitisnimreteD

- 08 sp

elpmasanodetsetkaep-ot-kaeP
modnaR:etoN.nrettapELDI,sisab

ebnactub,derusaemtonsirettij
.p-psp211ebotdetaluclac

T RDS T, FDS

llaFdnaesiRataDlaireS
emiT

- 003 sp
elpmasanodetset%08ot%02

.sisab

T NECNYS emiTllaFdnaesiRNECNYS - 02 sn
tontsumtupniNECNYSfollaf,esiR

.eulavsihtdeecxe

Table 13. Transmitter Timing

1. All AC measurements are made from the reference voltage level of the clock (1.4V) to the valid input or output data levels
(.8V or 2.0V).

sretemaraP noitpircseD niM xaM stinU snoitidnoC

TF 6402SecnareloTycneuqerF 001- 001+ mpp –

TF 0502SecnareloTycneuqerF 001- 001+ mpp –

DT 2-1 yrtemmyS 04 06 % .tp%05taelcyCytuD

T RCR T, FCR emiTllaFdnaesiRKLCFER 5.0 2.3 sn %08-02

– rettiJmodnaR - 001 sp kaeP-ot-kaeP
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Table 13. Receiver Timing

Note: All AC measurements are made from the reference voltage level of the clock (1.4V) to the valid input or output data
levels (.8V or 2.0V).

sretemaraP noitpircseD niM xaM stinU snoitidnoC

T putratSkcoL putratStaemiTkcoLnoisiuqcAataD - 5.2 sµ
elpmas,nrettapELDIB01/B8

.sisab

R ,RDS R FDS emiTllaFdnaesiRataDtupnIlaireS - 003 sp
anodetset%08ot%02

.sisabelpmas

T5 wekSKLCRotNKLCR 5.1 - sn

T6 NKLCR/KLCR.t.r.wputeSataD 5.2 - sn .)etonees(tiB01

T7 NKLCR/KLCR.t.r.wdloHataD 5.1 - sn .)etonees(tiB01

T8 NKLCR.t.r.wputeSataD 1.2 - sn .)etonees(tiB02

T9 NKLCR.t.r.wdloHataD 3.6 - sn .)etonees(tiB02

T RD emiTesiRtuptuOataD - 4.2 sn .daolFp01,V0.2ot8.0

T FD emiTllaFtuptuOataD - 4.2 sn .daolFp01,V0.2ot8.0

TR emiTesiRNKLCR/KLCR - 0.3 sn

TF emiTllaFNKLCR/KLCR - 0.3 sn

elcyCytuD elcyCytuDNKLCR/KLCR 04 06 %

TJ

eyeatadtupnI.ecnareloTrettiJ
rofreviecertanoitacollagninepo

.21-E1REB
995 sp

z3.208EEEInideificepssA
.)91erugiFees(

T JD

.ecnareloTrettiJcitsnimreteD
rettijtupnifotnenopmoccitsinimreteD

tnemerusaemecnarelotrettijrof
073 sp

z3.208EEEInideificepssA
.)91erugiFees(
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Figure 11. Transmitter Timing Diagram (10-bit Mode)

D0 2 4 6 8 D10 12 14 16 18
1 3 5 7 D9 11 13 15 17 D19

T1 T2

SERIAL
DATA OUT

  REFCLK

D[10:19]   10 BIT DATA

Figure 13. Receiver Timing Diagram (10-bit Mode)

D0
2 4 6 8

D10
12 14 16 18

T5

1 3 5 7 D9 11 13 15 17 D19

T7T6 T6

K28.5 DATA

T7

REFCLK (125 MHz)

SERIAL DATA IN

RCLK (62.5 MHz)

RCLKN (62.5 MHz)

and SYNCD[10:19]

Figure 12. Receiver Timing Diagram (20-bit Mode)

D0 2 4 6 8 10 12 14 16 18
1 3 5 7 9 11 13 15 17 D19

T4T3

SERIAL
DATA OUT

REFCLK

D[0:19]

Figure 14. Receiver Timing Diagram (20-bit Mode)

D0
2 4 6 8 10 12 14 16 18

T8 T9

1 3 5 7 9 11 13 15 17 D19
SERIAL

DATA IN

REFCLK

RCLKN

D[0:19] and SYNC
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Tr Tf

80%
50%
20%

80%
50%
20%

Backplane150 Ω

150 Ω

0.01 µF

0.01 µF

0.01 µF

0.01 µF

VCC - 0.65 V

100 Ω

Tr Tf

90%
50%
10%

90%
50%
10%
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Bit Time
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Figure 15. Serial Input Rise and Fall Time

Figure 16. Serial Output Load

Figure 17. High Speed Differential Inputs

Figure 18. TTL Input Rise and Fall Time

Figure 19. Receiver Input Eye Diagram Jitter Mask

Figure 20. Acquisition Time Eye Diagram
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Ordering Information

Example: S2046B-5—S2046 in a 52 PQFP package shipped in trays.

AMCC is a registered trademark of Applied Micro Circuits Corporation.
Copyright ® 2000 Applied Micro Circuits Corporation

AMCC reserves the right to make changes to its products or to discontinue any semiconductor product or service without notice, and
advises its customers to obtain the latest version of relevant information to verify, before placing orders, that the information being relied
on is current.

AMCC does not assume any liability arising out of the application or use of any product or circuit described herein, neither does it
convey any license under its patent rights nor the rights of others.

AMCC reserves the right to ship devices of higher grade in place of those of lower grade.

AMCC SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Applied Micro Circuits Corporation  •  6290 Sequence Dr., San Diego, CA 92121
Phone: (858) 450-9333  •  (800)755-2622  •  Fax: (858) 450-9885

http://www.amcc.com
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