VITESSE

SEMICONDUCTOR CORPORATION

Data Sheet Quad Port Bypass Circuit for 1.0625 Gbit/sec
VSCr121 Fibre Channel Arbitrated Loop Disk Arrays
Description

TTL Bypass Select
High Speed, PECL I/@'Referenced tdpp.

« Fully Differential for Minimum 0.5WTypical Paver Dissipation
Jitter Accumulation. « 3.3V Power Supply

¢ Quad PBGs in Single Bckage 44-Pin, 10mm PQFP

¢ SupportANSI X3T11 1.0625 Gbit/sec
FC-AL DiskAttach for Resilieng

TheVSC7121 is a Quad Port Bypass Circuit (PB@uiH-ibre Channel PB€'are cascaded into a single
part to minimize part count, cost, high frequenauting, and jitter accumulation. Port Bypass Circuits are used
to provide resilieng in Fibre ChanneArbitrated Loop (FC-AL) architectures. PBCare used within FC-AL
disk arrays to all for resiliengy and hot swapping of FC-AL dnes.

A Port Bypass Circuit is a 2:1 Multipter with two modes of operation: NORMAL and BXBS. In NOR-
MAL mode, the disk dxie is connected to the loop. Data goes from the &1R150n pin to the Disk Dré RX
input and data from the disk deTX output goes to the 71ZlL_Sin pin. Refer to Figur2 for disk drve
application. In BYRSS mode, the disk det is either absent or non-functional and data bypasses tosthe ng
available disk drre. Normal mode is enabled with a HIGH on the SEL pin andAS&mode is enabled by a
LOW on the SEL pin. Diredhttach Fibre Channel Disk Diés hae an “LRC Interlock” signal defined to con-
trol the SEL function.

Using avVSC7121 in a single loop of a disk array is illustrated in Figure 2: “Bisky Application”. FC-
AL drives are all pected to be dual loopheVSC7121 is cascaded in a manner such that all the ¥ k&
nal PBC5 are used in the same loojprdual loop implementations, twor moreVSC71215 should be used.
Allocating each/SC7121 to only one of twloops presers redundang prevents a single point oaflure and
lends itself to on-line maintainability

7121 Bloc k Diagram
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TheVSC7121 can be cascaded through the IN and OUT pins for arrays of dis& greater than 4.0F
disk arrays with a noninger multiple of 4 disk dvies, the unused PB€tan be hardwired to bypass with a
external pulldevn resistor
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Tablel is a truth table detailing the datawlthrough th&/SC7121. Figure 1 shes a timing diagram of the
data relationship in théSC7121.There are no critical timing (setup, hold, or delay) parameters for t
VSC7121 as this part routes the serial data encoded with the baud clock ¥hatcee by a Fibre Channel
recever. The primaryAC parameter of importance is the jitter or dage degradation inserted by the port
bypass circuitThe design of th&SC7121 minimizes jitter accumulation by using fullyfeiential circuits.
This provides for symmetric rise andlf delays as well as noise rejection.
Table 1: Truth Table
SELECT STATE DATA OUTPUTS
SEL1 SEL2 SEL3 SEL4 ouT SO4 SO3 SO2 SO1
L L L L IN IN IN IN IN
L L L H Sl4 IN IN IN IN
L L H L SI3 SI3 IN IN IN
L H L L SI2 SI2 SI2 IN IN
H L L L Si1 SI1 Si1 Si1 IN
H H H H Sl4 SI3 SI2 Si1 IN
Figure 1: Timing Waveforms
IN+/-
LSI1+/-
LSI2+/-
LSI3+/-
LSI4+/-
OUT+/-
LSO1+/-
LSO2+/-
LSO3+/-
LSO4+/-
—p T, — T, ijer —
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Figure 2: Disk Arra y Application
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Table 2: AC Characteristics (Over recommended operating conditions).

Parameters Description Min. | Max. | Units Conditions
T Flow-Through Propagation Delay 70 ns Delay with all circuits bypassed. 75
1 Rising Edge to Rising Edge ' Ohm Load
T Flow through Propagation Delay 70 ns Delay with all circuits bypassed. 75
2 Falling Edge to Blling Edge ' Ohm load.
Tspr Tspr Serial data rise andff time — 300 ps. 20% to 80%, tested on a sample basjs

Table 3: DC Characteristics (Over recommended operating conditions).

Parameter s Description Min Typ Max Units Conditions
VIHTTY Input HIGH wltage (SEL TTL) 2.0 — 55 V Iy < 6.6 MA @V |y =55V
Vil Input LOW voltage (SEL TTL) 0 — 0.8 \Y —
I|H(TTL) Input HIGH current (SELTTL) — 50 500 |.1A VlN = 2.4V
liLamy Input LOW current (SEL TTL) — — -500 HA Vin = 0.5V
Vb Supply ltage 3.10 — 3.50 \Y, Vpp = 3.30V_+5%
Iop Supply current — — 170 mA Outputsopen,Vpp =Vpp max
Pp Pawer Dissipation 0.6 w OutputsopenVpp =Vpp max
Recever diferential peak-to-peak i AC Coupled.
AVinoR) Input Sensitiity, IN+/- & L_SIn+/- 300 2600 mVp-p Internally biased af pp/2
L_SOn+/- output dierential peak- i
AVOUT(L_SO) tO'peak ‘ﬁltage SWing 1000 — 2200 mVp P 50Q tOVDD - 2.0v
OUT+/- output diferential peak-to-
AVOUT(OUT) peak \Dltage SWing 1200 2200 mVp-p 50Q tOVDD -2.0v
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Absolute Maxim um Ratings ¥

TTL Pover SUPPIYWOIAGE, (MHD) ---reeerrrrrreerrrieeireieessieee st e e s et e s e e e e s e 0.5V.to +4V
PECL DC INpUOItAGE, (MNP)-«-e  rrrreeerrrrreermrmieiriiieeiiieeesnneeessneeessnneessnnesesnnneeesnnn: 20.0Y 10V pp 0.5V
TTL DC INPULVOIBGE, (MNT) ++vveervrreeermmreemmmneeeiaireeesaireeesssreeesssneesssneeessneeesssreeessneeessnneeens -0.5V.10 5.5V
DC VoltageApplied to Outputs for High Output State, (M) .- ooeeerreerrereiireiieee -0.5V toVpp + 0.5V
TTL Output Current 1), (DC, Output HIGh)......ccooiiiiiiiiii e 50mA
PECL Output Current, @y1), (DC, Output High)........cocciiiiiiiiiiiii e -50mA
CaseTemperature UNder BiaS, §)........ccoovrerererierieiaisesiesiesiesieeeeesessesse e seeseeseeseeneenenne . 2000 10 +128C
StOrage EMPEIALUIE(TGTE) - «ereereererrerrerrerrereereareaeareaseaseseessessesseseasessessessessesseseeseeeeennennens 2000 10 + 150C
MaxXimum INPUL ESD.........cooiiiiiiii et e e e e e e e e e e s s e e e e s e aaeeeeeereeeaaaaeeaeeasssananans 1500 Vv

Recommended Operating Conditions ()

PONEr SUPPIYWOIBGE, (MD) ---vvvvrereeiamrreeiiee ittt e ettt ettt s st e e e s et e e e s e e e e e s e eenne s +3.1V to 3
Ambient Operatingemperature Range, (T) .....ccooccveveeiiiniiiiieeeeisiieieeee e O 10, IO C
Notes:

manent damage. Functionality at or above the values listed is not implied. Expothese values for extended periods may
affect devicealiability.
2) \itesse guarantees the functional and parametric operation of the part under “Recommended Operating Conditions: €
whete specifically noted in th®C and DC Parametricables

.5V

1) CAUTION: Stesses listed under “Absolute Maximum Ratings” may be applied to devices one at a time without causing per

xcept
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Input Structures

Two input structuresxests in this partTTL and High Speed, Cfiérential InputsTheTTL Inputs will inter
face with ag TTL or 3.3V or 5V CMOS outputsthe High Speed, Diérential Inputs are intended to A€
Coupled per the FC-PH specification. Beiig Coupled, the High Speed, Bfential Input biffers are biased
at Vpp/2. Refer to Figure 3 for High Speed, f@ifential Input structure.

Figure 3: High Speed, Differential Inputs (L_SIn/IN)
VDD

— +33V
3.3
INPUT+ vDD/2
3.3K
3.3K >
INPUT- [
3.3K
~oewo Y

Because th#SC7121 output iffers are PECL outputs referenced/igh, the High Speed Diérential out-
puts may not be direct coupled to the high speddrdiftial inputs. Onexample of hav to differentially cas-
cade the twVVSC7121 is shean in Figure 4This circuit only applies if trace lengths are less than three inches.

Figure 4: Cascading Two VSC7121

Vbp
VSC7121 VSC7121
e S
OouT+ F— IN+
ouT - % [ IN-
:\rl N 01
75 Ohm Board/Termination Example
Page 6 U VITESSE SEMICONDUCTOR CORPORATION G52110-0, Rev. 4.1
741 Calle Plano, Camarillo, CA 93012 « 805/388-3700 « FAX: 805/987-5896 8/31/98

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786522/VSC7121.html

SEMICONDUCTOR CORPORATION

Data Sheet Quad Port Bypass Circuit for 1.0625 Gbit/sec
VSCr7121 Fibre Channel Arbitrated Loop Disk Arrays
Figure 5: Pin Diagram
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Package Pin Description
Table 4: Pin Description
Pin # Name Description
9 10 IN- IN+ INPUT - Differential (Biased a¥DD/2). Differential inputs from the destream PBC
' ’ port.
3.4 L Si1- L Sii+ INPUT - Differential (Biased arDD/2). Serial input from the local transmitter on PBC
- - port 1.
40, 41 L_Si2-, L_Si2+ IIol\cl)ertUZT - Differential (Biased a¥DD/2). Serial input from the local transmitter on PBC
34,35 L_SI3- L_SI3+ INPUT - Differential (Biased a/DD/2). Serial input from the local transmitter on PBC
port 3.
27,28 L_Sia- L_Sld+ INPUT - Differential (Biased aDD/2). Serial input from the local transmitter on PBC
port 4.
INPUT -TTL. A LOW selects the “BYRSS” mode causing the output of the\poeis
15-18 SEL1, SEL2, | port to propagate to report or OUT When HIGH, this signal selects “NORMAL”
SEL3, SEL4 | mode which routes the pieus port to the local output, L_SOn, and routes the local
input, L_SIn, to the né port or OUT .
6 7 L_SO1-, OUTPUT - Differential (Biased a¥DD-1.32V).
' L_SO1+ Serial output dxiing the local receer corresponding to PBC port 1.
43 44 L_SO2-, OUTPUT - Differential (Biased a¥DD-1.32V)
’ L_SO2+ Serial output driing the local receer corresponding to PBC port 2.
37 38 L_SO3-, OUTPUT - Differential (Biased a¥DD-1.32V)
' L_SO3+ Serial output driing the local receer corresponding to PBC port 3.
30. 31 L_SO4-, OUTPUT - Differential (Biased a¥DD-1.32V)
' L_SO4+ Serial output dviing the local recger corresponding to PBC port 4.
25, 24 OUT., OUT+ ;);i;I'PUT - Differential (Biased afDD - 1.32V) Serial output dving the upstream PBQ
2 143’220'21’ VDD Digital Logic Paver Supply 3.3V Supply for digital logic.
5 264229 36, VDDP High-Speed Output Reer Supply 3.3V Supply for PECL dvers.
1,8, 11-13, Ground. Ground pins are physically attached to the die mountireceuend are an
19, 22-23, VSS important part of the thermal pathorfbest thermal performance, all ground pins shopld
33,39 be connected to a ground plane, using multiple vias if possible.
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Package Information

44-Pin PQFP 10 x 10 mm

12°TYP

s

0.30 RAD. TYP.

0.20 RAD. TYP.

F
G
a4 34
AHA AR AR 1 on | mm | To
6 L A 2.45 MAX
e 33 D 2.00 +0.10
—— -
o — - E 0.35 +.05
S — F 13.20 +.25
—— -
= —r Uk G 10.00 +.10
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—— -
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11 I —mr— 23 | K 0.80 BASIC

#
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NOTES: 0.25

0.102 MAX. LEAD
COPLANARITY

Drawing not to scale. 3 S

Cavity up

All units in mm unless otherwise noted.
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Package Thermal Characteristics

TheVSC7121 is packaged into a standard plastic quad flatpack with an embeaddetxposed thermal
slug.This package adheres to industry standard EIAJ footprints for a 10x10mmdddad PQFER he pack-
age construction is as sk in Figure 6.The 44 PQFP with embedded slug has the thermal propertiea gho
Table 5.This package allws theVSC7121 to operate with ambient temperatures up%6 #Ostill air.

Figure 6: Packag e Cross Ref erence

Wire Bond Die Plastic Molding Compound

Lead

/

Insulato
Copper Heat Spreader

Table 5: 44 PQFP Thermal Resistance

Symbol Description Value Units

6ca-0 Thermal resistance from case to ambient, still air 50 o°c/w
0ca-100 Thermal resistance from case to ambient, 100 LFPM air 43 oc/w
Bca-200 Thermal resistance from case to ambient, 200 LFPM air 39 °c/w
6ca-400 Thermal resistance from case to ambient, 400 LFPM air 36 o°c/w
0ca-600 Thermal resistance from case to ambient, 600 LFPM air 34 oc/w

Moisture Sensitivity Le vel
This device is rated with a moisture sensitly level 3 rating. Refer tépplication NoteAN-20 for appro-
priate handling procedures.
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Ordering Inf ormation
The order number for this product is formed by a combination of thieedeumber and package type.

VSC71XX M

Device Type
VSC7121 - 1.0625 Gbits/sec Port Bypass Circuit

Package Type
QM: 44 Pin PQFPF, 10x10mm Body

Marking Inf ormation
The package is maekl with three lines of ¥ as shwn belav (QM Package):

_—° VITESSE

Pin Identifier

VS CA 7121 QAM
Part Number Package Suffix
HHAHAAAA
%
Date Code / Lot Tracking Code

Notice

Vitesse Semiconductor Corporation regasrthe right to makchanges in its products specifications o
other information at antime without prior noticeTherefore, the reader is cautioned to confirm that this
datasheet is current prior to placingyarders.The compay assumes no responsibility foryaaircuitry
described other than circuitry entirely embodied Vfitasse product.

Warning
Vitesse Semiconductor Corporatisgroduct are not intended for use in life support appliancesedeor
systems. Use of\ditesse product in such applications without the written consent is prohibited.
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