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SEMICONDUCTOR CORPORATION

Data Sheet _
2.5Gb/s SONET-Compatible
VSC8021/VSC8022 8-Bit MUX/DEMUX Chipset
Features
» Serial Data Rates upto 2.5Gbs « Differential or Sngle-Ended Inpus andOutputs
* Parallel Data Rates up b 312.5Mb/s * Low Power Disspaion: 2.3V (Typ Per Chip)

» ECL 100K Campatible Paallel Data I/Os » Standad ECL PowerSupplies:

« Divideby-8 Clock for Synchionization of Vee=-52\Vyr=-2.0V

Paallel Datato Interfacing Chips * Available in Commercial (0°C to+70°C) or Industial
- +85°
» SONET Frame Recoery Circuitry (-40°C to+85°C) Temperature Ranges
(VSC3022) » ProvenE/D Mode GaAs echndogy
» Compatible with STS-3to STS48 * 52-Pin Leadel Ceramic Chip Carrier

SONET Applications

Functional Desc ription

The VSC8021L andVSC8022 are high-speedSONET interface devicescgpalde o handling seia daa at
rates upto 2.5Gb/s. Thesedevices an beused ér STS3 through STS-48 SONETapgicaions.

These poducts are fabricated ingallium arsente usig tre Vitesse HGaAd1 E/D MESHET process which
achieves hidr-speedand low powerdissipaton. These poducts ae packagedn aceramic 52-pin leaded
ceramic dhip carrier.

VSC8021

The VSC8021contans an8:1 multiplexerandasef-positoning timer. The 81 multiplexer acceps 8 paal-
lel differenial ECL data inputs (D1-D8, D1N-D8N) at rates upto 3125Mb/s andmultiplexes hem into a seral
differential bit steam outpti (DO, DON) atrates up to 25Gb/s.

The internal timing ofthe VSC8021 is built around the high-speed obdk (up o 2.5GHZz) ddivered ono the
chip througha diferential input (CLKI, CLKIN). This signalis sutsequetly echoedatthe high-speeddifferen-
tial output(CO, CON).

The pa&llel data inpus ae clockedto an-chip input registers with an exemally suppied diferenia ECL
input(BYCLK, BYCLKN) opeating atthe sane rate as he daa inputs. An intemal byte clock,which is a
divide-by-8 vesion ofthe high-speel clack, is used totranser the daa to a set obuffer registes. Thisinternal
byte clock is brought off chip atthe BCL output CLK8, CLK8N.

Internal circuitry monitors the internd and external byte clocks and generates an ERR signal if a timing
violation is deecked. This signal can be géedto the SYNC inputwhich is edge sesitive high. An adive SYNC
input alows the VSC8021 tming to shif, posiioning it propelty agairst the extenal byte clock, CLKS,
CLK8N. Whena A_K8 timing switch is made, ormal data flow will be nvaid for 1 byte.

There ae wo clock inpus, CLKI and BY CLK, going into the VSGB02L. These wo clocks seve as timing
references br differentpais ofthe VSGB02L. The BY CLK is used o trigger the inputregisters for the parall el
daainputs, whiethe CLKI is used ¢ triggerthe high-speedseia output register as well as some ofthe timing
circuitry for the pagllel to seral conversion. Furthemore, in order to méeke this part easyto use,the use is not
requiredto assume &nown phaseelationshp betveen @KI ard the BY CLK.
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An internal Phase Detcbr ard PhaseAdjust Circuit areusedto facilitate the two asyrchronaus creuits to
work with eachother. The Phase Dictor and he Phase 4just Circuit work togeter o adjust the internal
clock CLK8 to make sue thesetup and hal corditions ae met br theinternal registess. A_K8 is defvedfrom
CLKI and theRCLK is a ron{pha® varying byteclock output. Theedgesensitve SYNC signal issimply the
control signal that enabés the Phase tecor circuitry.

As asummarythe CLKI is the high-sgeedclock inpu. The BYCLK is the externd byte dock. The CLK8
is the intemal byte dock delived from CLKI, phag-adjustedif SYNC is enabled.The RCLK is anon-phase-
adjusted divided-by-8 clock generated from CLKI. The phase of RCLK, RCLKN is not affeded by the sel-
adusting circuitry, thereforeit can beused aa sysém referene cbck RCLK, RCLKN canbe usd by the sys-
tem desgnerto generate BY CLK, BY CLKN. The sdf-pasitioning imerand RCLK, RCLKN allow for the cle-
ation d vely tight pasllel dattiming for the VSG021.

Figure 1: VSC8021 Block Diagram
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VSC8022

The VSC8022 cantains baoth a 18 demultiplexer and SONET frame recoveay circuitry. The 18 demultiplexer
acceps aserial data inpu (DI, DIN) at rates p to 2.5Gb/s ard converts it into 8 parall el differential ECL data autputs
(D1-D8, DIN-D8N) atrates upto 3125Mb/s. Valid parallel data outpts are indicated ly the divide by 8differertial
clock ouputs BY CKO, BYCKON.

The VSC802 al® containsa SONET frame recwery circuit. The fame recwery circuits are erabled ly a fall-
ing edge on the OOFN ECL input when theFDIS input is low. Once eabled, tle frane recowery circuit startslook-
ing for the SONET framing seqience. Once the frame is detected the ward boundary is redigned, a confirmation
signalis sentoff-chip through he FP ECL output and he framereovery circuits are disabled. While the frame
aligner is hunting for the frame, BY CKO, BYCKON and parallel data ae invalid.

Figure 2: VSC8022 Block Diagram
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VSC8021 Multi plexer AC Characteristics (over recommended operating conditions)

Figure 3: VSC8021 Multiplex er Waveforms
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Table 1: VSC8021 Multiplexer AC Characteristics (over recommended ope rating ¢ onditions )

Parameter Description Min | Typ | Max | Units Conditions
tc Clock peiod® 400 s

[15) BYTE clock period (tp = tc X 8) 3.2 s

tpbsu Parallel daa se-up time 0.6 rs

tbH Data hdd time 14 s

¢ High-speed clock output (CO, CON) timing, falling 220 350 s

CMD edge of CO tomuxed dataoutput, (DO, DON) timing P

tecLks Byte clock to CLKS8 timing?) 0.5 1.0 1.5 B

. CLKI, CLKIN to DO, DON (maxmin), (HI to LO),
Jitter (p-p) same part, same pin at constant conditions <%0 s

NOTES: (1) Theparts are guaranteed by design to operate from DC to a maximum frequency of 2.5GHz.
(2) Reaiiredwhen SYNC not canected to ERR.
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Table 2: VSC8022 Demultiplexer AC Characteristics

Parameter Description Min | Typ | Max | Units Conditions

tc Clock peiod® 400 s

to BYTE clock period (tp = tc x 8) (framed 3.2 s

tap BYTE clock output to valid dag 0.5 1.0 2.0 8

torp FPrising edge from parallel data output 3.2 -
changefrom Alto A2 (tppp = tp)

tprp FP puse width (tppp=tp) 32 ns

I e .

toorNPW OOMN pusewidth (tooenpw = o) 32 ns
Serial data phese timing margin with respedt

,\Pﬂr:rsg?n © hlghspeec.;l C_bCk: tsu* by 135 180 adgrees

Phase Margin = E’L - ---—---—-—tc D360"

NOTE: (1) If tc changes, all the remaining paameters changeasindicated by he equaions

DC Characteristics

Table 3: Low Speed ECL Inputs and Output s
(Over recommended operating range with internal Vgeg Vo = GND, oufput load = 50Q to -2.0V)

Parameter Description Min | Typ | Max | Units Conditions
Vou Output HIGH voltage -1020 -700 mV |V |y =Vy (maxX or V,_ (min)
VoL Outpu LOW voltage Vo7 -1620 | mV |V =V (max or V,_ (min)
Guararteed HIGH sgnal for
ViH Inpu HIGH valtage -1150 -600 mvV dl inpuis
Guararteed LOW signal for
VL Inpu LOW voltage Vit -1500 | mVv dl inpuis
AVout Output voltage swing 0.8 1.0 1.4 \Y, Output load 500 to V1t

Note: Differential ECL output pins must be terminated identically.

Table 4: High- Speed Inputs and Outputs
(Over recanrended operating condtions, Ve = GND, Output load= 50Q to -2.0V)

Parameter Description Min | Typ | Max | Units Conditions

AV N Inpu voltage swing 0.8 1.0 1.2 \% AC-couded

VoH Output HIGH vdtage -0.9 \% Output load, 502 to -2.0V
VoL Output LOW voltage -1.8 \ Output load, 50Q to -2.0V
AV oyT(paTa) | Output voltage swing for data 0.6 0.8 12 \Y, Output load, 5@ to -2.0V
AV oyT(elk) Output voltage swing for clock 0.6 0.7 1.2 \Y Output load, 502 to -2.0V

NOTES (1) A reference gengator isbuilt into each high-speel input, and these inpus are designed to be AC-coupled
(2) If a high-sped inpu is used single-ended, a 1501 capacitor must be conneded between the unused high-speed or comple-
ment inputand the pover supply (V17).
(3) Differential high-speed ouputs nust be erminated idertically.
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Table 5: Power Diss ipatio n
(Over recanended operating conditions, Voc= GND, ouputs opencircuit)

VSC8021 VSC8022
Parameter Description Units Conditions
Min | Typ | Max | Min | Typ | Max
leg Power suypply current from Vg 400 600 450 600| mA
It Power suypply current from Vo 110 200 120 200 mA
Pp Power disdpation 23 3.75 2.6 3.75| W

Absolute Maxi mum Ratings @)

PONEr SUPAY VOIRAGE (V) v rvmeeerieeiitiiiie ettt ettt neas e e e e e -30V to+ 0.5V
Power SUPAY VOIAGE (VEE) -« rmvrrererrrrrerirreieisreeesmmsse e snree s e sennemme e nneeenne e e Vi1 +0.A 1t0-6.0V
ECL Input Voltage APPIEU®) (VEQL IN) «-evvrerrrerreereeresieesereeseseeses s eneesessseaessemeseresnesnensemeens -25V to +0.5V
High-Speed hput Voltage Apgi€d®) (Vi) omerereeerereeereeeeereesseeseseeseseemsseneees Vegg-0.7V to Ve + 0.7V
Output Current (DC, OUPUEHIGH) (IgUT) +vreervrrerrmmrire it smem e -50 mA
Case BmperatireUNder BiaS (T(0) . .. orrererrrrreirrererreeimreeessireeessneee s s e s seeernem e e e e mm e -55°C to +1253°C
Storage TeMPEratre®) (TGTa) . mrrerreerrerieeeeisseeemsseeseses s eeseeseeses s s rene s sses e nemmeas -65°C to +150°C
Recomm ended Operating Conditions

ECL Power SUPPY VOIAGE™) (V1) eucverveereeeeeeeeeeeeoem e eeee e seems e 2.0V £ 0.1V
Power SUPEY VOIRAGE (VEE) - -rvmreereeeiiiieiee ettt tree ettt menas e e s e e e e e e :5.2V+ 0.26V
Operaing Temperatire Range® (T) .......ooovvvvvvrieeeeene (Commercial) 6C to +70°C, (Industrial) -40°C to +85°C

Notes: (1) Caution: Stesseslisted under “ Absolute Maximum Ratings’ may be gplied to devices ore at a ime without causng perma-
nent damage. Functionality at or exceeling the values listed is not implied. Exposure to these values for exended periods mayy
affect devicereliability.

(2) VyTmust be apied before any input signd vatage magnitude (Vg n Cand Vpgn D can begreaer than V4 -0.5V.0
(3) Lower limit of spedfication is ambient temperature and upper limit is casetemperature.
(4) When using internal ECL 10K referenceleve.

ESD Ratings

Proper ESD procedires shald be usal whenhandling this product The VSC802L/V SC8022is rated to the fol-
lowing ESD voltages basedn the human tody model

1. AIl ECL pins are eted ator above1000v.

2. All high-speedclock and dda pins atrated ator alove DOV.
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Table 6: A1/A2 Byte Count

VSC8022 SONET Frame Recovery and Detection

The SONET framingsequerce s a gring of Al bytesfollowed by astring of A2 bytes. (A1 = 11110110andA2
=0010100). The firstserial bit starts atthe Eft of the bye. Table 6 shows th@umber of A1 and A2 bytes h each
SONET frame fa different line ratesThe VSG022 containsa frame ecovey circut and aframe atection circuit.

STS Level Line Rate (Mb/s) # of Al Bytes # of A2 Bytes
STS3 155.520 3 3
STS-12 622.080 12 12
STS48 2488.32 48 48

Frame Recovery Cir cuit

The frame recosry circuit is desgnedto san he seral dda stream, boking for the Al byte. When it finds
the A1 pattern, it adjusts irternal timing sothat the seial daais properly demultiplexed onto the eight parall el
outputs. Subseaienty, the MSB of the Al byte will appeain the D1 paition andLSB of the Al byte will
appea in the 8B postion. Thisword boundary alignment causesthe By CKO, BY CKON output to be esyn-
chronized. Whil e the frame aligner s hunting for the frame, B CKO ard paralel dat are nvalid. Frame ecov-
ely circuits are disabkd ty frame deecion (resuktingin FP) or by afdling ed@ on the OOFN nputwhile FDIS
is high.

Frame Detectio n Circuit

The frame degcion crcuit moniors thedemutiplexed dab, ard senseshe boundary beiveen Al ad A2
bytes. This pulse onthe FPoutput will reset the frame recowery circuit, so bat nofurther resyndronization will
occur urtil pemissionis given firough OOFN.

Circ uit Op eration

The frame recovery circuits are initialized and enabled on thefalling edge of the OORN ECL input with
FDIS held low. The GDFN must be at eastone bye clock peliod wide. It must occurat least éur byte clock
peiods bebrethe A1/A2 bowndary. The circuit requires atleast tree Al bytesfollowedby 3A2 bytesfor suc-
cesqul alignment The first A1 byte is used by he frame recowery circuit to obtain initial word boundary align-
ment, while the following two Al and three A2 bytes are usel to resd the frame recovery circuit and maintain
alignment for the subsequent bit stream. Frame recognition will occur for each word boundary aligned
A1A1A2A2A2 sequene n the datistream. Fame eaognitionis signaled by aone byte dock peiiod Hgh pulse
onthe AP ECL output pin. This FPpulse will appearone bye perod ater thefirst A2 byte appees onthe paal-
lel dat ouput pins.
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STS-3 Frame

Figur e 5: SONET Frame Structure
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Figure 6: High-Speed Input Cir cuit Structure

3Als | 3A2s |3Cls 48 Als | 48 A2s | 48 Cls
9 Rows DATA 9 Rows| DATA
Transport STS-3 Envelope Transport STS-48 Envelope
Overhead Capacity Overhead Capacity

In the past the high-speednputs, which are typicaly usel for sefal dat and Hgh-speedclock inputs with
frequences greagr than 1GHz, were gecified with absoute minimum and maximum vdtage valies. Sice
theseinpus are ntendedfor AC-coupled gplications, they have ben re-spedied n terms of avoltage swig

High-speed docks are intended for AC-couped operation. In mog stuationshigh-speed seial daa will
have high rranstion density ard contin noDC offsets, making them canétates for AC-coupling as wdl How-
ewer, it is possble b empby DC-Pcoupling when the seral inputdaa ontains a DCcommnent

The stucture ofthe high-speed npu circuit is stown in Figure 6 DC-coupled crcuits may be usd to oper
ate this input providedthat the inpu swing is centred around the reference volage. t is recommaded hat, in
singleendedDC-coupling situatons, theuser provide an exteral reference which hadbettertemperature and
powersuppy rejection than the sinple on-<chip voltage dvider. This extenal reference shoud have a nominal
value of -3.5V ard can be caomecied b the complementry input This compicaion can be avided in DC-cou-
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Figure 7: VSC8021 Pin Diagram
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Table 7: VSC8021 Pin Identifications
Pin# | Signal Name /0 Level Type Description
1 D7N I ECL Paralel Data Bit 7, Complement
2 D8 I ECL Parallel Data Bit 8, True
3 D8N I ECL Paralel Data Bit 8, Complement
4 VCC Pwr ov Ground
5 NC No Conredion
6 RCLKN 0] ECL Independent CLK Divide-by-8 Clock, Complement
7 VTT Pwr 20V Eg\éviir Suppy for Internal Refererce Gemration and Low Power
8 RCLK @) ECL Independat CLK Divide-by-8 Clock, True
NC No Conredion
10 VCC Pwr ov Ground
11 NC No Comedion
12 NC No Conredion
13 NC No Conredion
14 NC No Conredion
15 NC No Conredion
16 NC No Conredion
17 CLKI I HS High-Speed Cock, True
18 VCC Pwr ov Ground
19 CLKIN I HS High-Speed Qock, Complemert
20 CON (@) HS High-Speed Qock, Complemert
21 (6(0) (0] HS High-Speed Cock, True
22 DO (@) HS High-Speed Srial Data Outpit, True
23 VEE®D Pwr 5.2V Power Supdy for High-SpeedLogic
24 DON (0] OHS High-Speed Daa, Conplement
25 NC No Conredion
26 NC No Conredion
27 NC No Conredion
28 SYNC I ECL Error Correctin
29 ERR (0] ECL Error Detection
30 VCC Pwr ov Ground
31 CLK8N @) ECL Phase-Adjustable CLK Divide-by-8 Clock, Complement
32 CLK8 (0] ECL Phase-Adjustable CLK Divide-by-8 Clock, True
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33 VEE Pwr -5.2v Power Supgdy for High-SpeedLogic
34 D1 I ECL Parallel Data Bit 1, True

35 DIN I ECL Parallel Data Bit 1, Complement

36 VCC Pwr ov Ground

37 D2 I ECL Parallel Data Bit 2, True

38 D2N I ECL Parallel Data Bit 2, Complement

39 D3 I ECL Parallel Data Bit 3, True

40 D3N | ECL Parallel Data Bit 3, Complement

41 D4 I ECL Parallel Data Bit 4, True

42 D4N | ECL Parallel Data Bit 4, Complement

43 VCC Pwr ov Ground

44 BYCLK I ECL Divide-by-8 Clock, True

45 BYCLKN I ECL Divide-by-8 Clock, Complement

46 VTT Pwr -2.0v Power Supgy for Interral Refererce am Low Power Lagic
47 D5 I ECL Parallel Data Bit 5, True

48 D5N | ECL Parallel Data Bit 5, Complement

49 VCC Pwr ov Ground

50 D6 I ECL Parallel Data Bit 6, True

51 D6N | ECL Parallel Data Bit 6, Complement

52 D7 I ECL Parallel Data Bit 7, True

NOTE: (1) Pin #23 is conreded to the het sink. Conned to Vgg or maost negative chip voltage.
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Figure 8: VSC8022 Pin Diagram
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Table 8: VSC8022 Pin Identifications
Pin# | Signal Name /0 Level Type Description
1 NC No Conredion
2 NC No Conredion
3 D2N (@) ECL Paralel Data Bit 2, Complement
4 VCC Pwr ov Ground
5 D2 o ECL Parallel Data Bit 2, True
6 DIN (0] ECL Paralel Data Bit 1, Complement
7 VTT Pwr 20 Eg\éviir Suppy for Intermal Refererce Gerration and Low Power
8 D1 o ECL Parallel Data Bit 1, True
9 P o ECL Frame Rulse. This puse will appear ore Q/te.period after the first
A2 byte appears onthe parallel data output pins.
10 VCC Pwr ov Ground
11 FDIS I ECL Frame Recwoery Disable
12 OOFN I ECL Frame Recwoery Enable
13 NC No Conredion
14 NC No Conredion
15 DI I HS High-Speed Seiad DataBit 1, True
16 DIN I HS High-Speed @rial Data Bit1, Conplement
17 CLKI I HS High-Speed Cock, True
18 VCC Pwr ov Ground
19 CLKIN I HS High-Speed Qock, Complemert
20 NC No Conredion
21 NC No Conredion
22 NC No Conredion
23 VEE®D Pwr 5.2V Power Supgy for High-SpeedLogic
24 NC No Conredion
25 NC No Conredion
26 NC No Conredion
27 NC No Conredion
28 NC No Conredion
29 NC No Conredion
30 VCC Pwr ov Ground
31 D8N @) ECL Parallel Data Bit 8, Complement
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32 D8 o] ECL Paralel DataBit 8, True

33 VEE Pwr -5.2v Power Suppy for High-SpeedLogic
34 D7N @) ECL Parallel Data Bit 7, Complement
35 D7 (0] ECL Parallel Data Bit 7, True

36 VCC Pwr ov Ground

37 NC No Conredion

38 D6N (0] ECL Parallel Data Bit 6, Complement
39 D6 o] ECL Paralel DataBit 6, True

40 D5N o ECL Parallel Data Bit 5, Complement
41 NC No Conredion

42 D5 (0] ECL Parallel Data Bit 5, True

43 VCC Pwr ov Ground

44 BYCKON (0] ECL Divide-by-8 Clock, Complement
45 NC No Conredion

46 VTT Pwr -2.0v Power Supgy for Interral Refererce aml Low Power Lagic
a7 BYCKO (0] ECL Divide-by-8 Clock, True

48 D4N (0] ECL Parallel Data Bit 4, Complement
49 VCC Pwr ov Ground

50 D4 (0] ECL Parallel Data Bit 4, True

51 D3N (0] ECL Parallel Data Bit 3, Complement
52 D3 (@] ECL Parallel Data Bit 3, True

NOTE: (1) Pin #23 is conreded to the het sink. Conned to Vgg or mast negative chip voltage.
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Package Infor mation

52-Pin Leaded
Ceramic Package (LDCC)

B
)
L
; —]
—1 — 1
=: —
HEAT SINK SIDE
—_— PACKAGE IS ——
| — CAVITY DOWN —
1] —
1] —
—
_
j—
~ A >~ | J NOTES:
K i C i ‘ l Drawing not to sale.
L Packages Ceramic (alumina);
I ” IR " I_[ Heatsink: Coppertunggen;
[ M ) Leads Alloy 42 vith gold platig.

Item mm (Min/Max) in (Min/Max) ltem mm (Min/Max) in (Min/Max)
A 18.5419. 56 0.78/0.770 | 0.410.61 0.0160.024
B 1.02/1.52 0.04/0.060 J 2.032.79 0.08(0.110

ch 15.%/16.51 0.6100.650 K@ 0.090.24 0.0020.009

D@ 15.24TYP 0.600TYP L 4.575.34 0.1800.210
E 1.27 TYP 0.050TYP M 27.6930.22 1.0901.190
F 0.76/1.02 0.0®/0.040 N 0.360.56 0.0140.022
G 16.94TYP 0.667TYP (@] 1.791.90 0.0620.075
H 1.91/2.41 0.05/0.095 — — —

NOTE: (1) At package baly.
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Order inf ormation
The ader numter for this produd is formedby acombination ofthe device umber andpaclkage ypeNotic e

VSC802x X X
Device Type L Temperature
VSC8021: SONET 2.5Gb/s 8-Bit Multiplexer C: Commercial (0°C to +70°C)
VSC8022: SONET 2.5Gb/s 8-Bit Demultiplexer I: Industrial (-40°C to +85°C)
Package

F: Ceramic Leaded Chip Carrier (LDCC)

Notice

Vitese Semiconductor Comoraion (“Vitess€) provides his doaument for informationd purposes aily. All information in this doaument, includ-
ing descriptions of features, fundions, peformance, technicd spedfications aml availability, is subjed to change without notice at ag time. Noth-
ing corntained in this document shall be castued as extending any warranty or promise, express or mplied, that any Vitesse product will be
available & desaibed orwill besuitable for or will accomplishany paticular tesk.

Vitesse products arenat intendedfor use in life supprt appliances,devices or sysenms. Use of a Mtesseproduct in sud applications without writ-
ten cansant is prohibited.
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