






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VITESSE 

Application Note 20 Plastic Packaging Moisture 
Sensitivity Levels 

Plastic packages are moisture sensitive. This may cause problems if not attended to properly. This applica
tion note describes suggested handling procedures for Vitesse products shipped in plastic packaging. 

When the epoxy molding resin used in the plastic package molding process is left in the open, moisture in 
the air penetrates the package and diffuses internally throughout the package. When plastic packages are subse
quently heated during the soldering process, this moisture vaporizes. 

To minimize the effects of moisture absorbed in the package, these moisture-sensitive parts must be dry 
prior to being subjected to the high temperatures of second level assembly. A dry pack and handling procedure 
has been established to help ensure low moisture levels in the components prior to second level assembly. The 
dry pack procedure consists of a 24-hour bake at 125°C. After baking, the units are virtually dry. Within one 
hour of completion of the bake cycle, the units are sealed in moisture-barrier bags with a dessicant bag and a 
humidity indicator. These moisture-barrier shipping bags provide a shelf storage life of 12 months from the date 
of sealing, when stored at a temperature of :S;30°C and 60% relative humidity. After this time, the parts must be 
baked again for 24 hours at 125°C to ensure no moisture related problems during second level assembly. 

Moisture absorption depends upon several factors including package size and thickness. This means that 
each package may have different moisture sensitivity. JEDEC has standardized moisture sensitivity levels with 
the proposed specification #A112. It specifies 6 levels of moisture sensitivity as well as the handling procedures 
to be followed at the customer site to protect the parts against moisture-related problems. These levels are sum
marized in the table below. 

Table 1: Levels of Moisture Sensitivity 

•••••.••• H < H >... ill"a#1IfUrn, jriQQhWe··· ••• ..................... ••••••.••••••••••••• �.�l�i�@�i�~�"�g�~�.�.�.�.�.�.�.�.�.�.�.�'�"� 

::;30°C 90% Unlimited 

2 ::;30°C 60% 1 year 

14x14x2.0mm 52L, 144L QFP 

3 ::;30°C 60% 168 hours 28 x 28 x 3.5mm 184L. 208L QFP 

14x20x2.7mm 100LQFP 

4 ::;30°C 60% 72 hours lOx 10 2.0 mm 52LQFP 

5 ::;30°C 60% 24 hours 

6 ::;30°C 60% 6 hours 

Note: 1) Deduct 1 hour from the maximumjtoorlife time to comprehend the time between bake and drypack prior 
to shipment to the customer. 
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Plastic Packaging Moisture 
Sensitivity Levels 

Application Note 20 

Handling of Devices at Customer Site 
Moisture sensitive devices require specific care at the customer site where second level assembly is per

formed. The dry pack bags should be inspected prior to use. If the moisture-barrier bags have been opened at 
any time prior to the expiration date, or if upon opening, the humidity card reads greater than 30% relative 
humidity, the following precautions must be taken: 

• If the humidity card reads greater than 30% relative humidity, the units must be 
rebaked for 24 hours at 125°C. 

• If the expiration date on the dry pack bag has elapsed, the units will require a rebake 
for 24 hours at 125°C prior to second level assembly. 

• The units must be rebaked for 24 hours at 125°C if the moisture-barrier bag has been 
opened for longer than specified in the previous table: Levels of Moisture Sensitivity. 

As an example, consider the 28 rom x 28 rom x 3.5 rom, 208L thermally enhanced PQFP. According to the 
previoous table, this package is a level 3 package. Vitesse bakes the 208L QFP at 125°C for 24 hours, seals it in 
a dry pack bag within 1 hour of the completion of the bake cycle, and ships it to the customer. Because this 
package is a level 3 package, it has a maximum floor life of 168 hours. The customer receives the part, opens the 
bag after confirming that the dry pack expiration date has not passed, and verifies that the humidity indicator 
reads :S:30% relative humidity. Since one hour is consumed between bake and dry pack, the customer must 
assemble the 208L QFP within 167 hours of opening the dry pack bag. During this period, the parts should be 
stored in a controlled environment as indicated in the table. 

Vitesse currently ships in high temperature trays that can withstand the 125°C bake temperature. If low 
temperature trays are used, a low-temperature bake must be used. This has not been specified by Vitesse 
although other sources have verified that baking at 40°C for 192 hours achieves a moisture level below the criti
cal level necessary lime for second level assembly. 
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VITESSE 

Application Note 22 

Introduction 

Interfacing Vitesse +3.3V 
TTL with +5V CMOS 

As the world transitions from purely 5V systems to 3V systems, there will be a number of systems incorpo
rating both 3V and 5V logic. Driving 5V logic from 3V logic does not present a problem so long as the V1H and 
V LL limits are met. However, when driving 3V logic from 5V logic, an overdrive condition may occur. This 
application note discusses potential problems and suggests two interface techniques for driving a 3.3V Vitesse 
chip with a 5V CMOS chip. 

The primary concern when driving a Vitesse TTL input from a +5V CMOS output is exceeding the elec
tromigration limit of the common ESD Bus inside the Vitesse chip. When the signal exceeds V Tll,+ 1 V (approx
imately 4.3V), the ESD diodes become forward biased, (see Figure 1). A number of TTL inputs will share a 
common ESD bus and if all of the TTL input ESD diodes are forward biased at the same time the current on the 
common ESD bus can become excessive. Exceeding the electromigration limit on the common ESD bus can 
cause reliability problems over a period of time. Therefore, Vitesse recommends either limiting the current into 
the ESD diodes or limiting the V OH (max) seen at the TTL input pad. 

Figure 1: TTL Input ESC Structure 

+3.3V 

+5VCMOS 
Outputs 

••• • • • 

\ / 
CMOS Chip Chip Boundaries Vitesse Chip 
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Solution #1, Series Resistor 

Application Note 22 

One solution to the problem is the addition of a current limiting resistor in series with each TIL input, as 
shown in Figure 2. This will limit the amount of current that each input will contribute to the common ESD bus. 
The minimum size of the resistor is dependent on the number of TTL inputs sharing the common ESD bus. 

Rgure 2: Series Resistor 

Common ESD Bus 

Resistor l L:. :J. L:J. L~ 

+3.3V 

• 7.~ 

--Series ~ I- L r ..., l- l-

R 
+5V CMOS "'~m--"'t--fVV'I/\..--+O""'''r-.e-+--+-t--+---;..f» Outputs .. - _ ...... 

••• 
..... -- .... 

\ I 
Chip Boundaries 

The equation for determining the minimum resistor size is as follows: 
RMlN ;50NIN, 

Where: 
RMIN = the minimum resistor size 
NIN = number of inputs from a common octant 
The maximum allowed N IN is 10. 

• • • 
~ 

Common 
ESDDiode 

ESDDiodes 

Vitesse 
TTL Inputs 

The Maximum NIN value will degrade VIL noise margin by 250 mY. NINis determined by input location 
and is therefore design dependent. An octant is a group of IIO's that share a common ESD bus. As the name 
implies, there are 8 octants per chip, as shown in Figure 3. 

Figure 3: Octants on a FX Vltesse Ole 
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Application Note 22 Interfacing Vitesse +3.3V 
TTL with +5V CMOS 

Power dissipated across a single resistor can be calculated using the following equation: 

P = (V OH- (V:m.+1»2R, 

Where: 
V OH = the CMOS output high voltage 

The maximum frequency of an input signal will now depend on the RC time constant where R is Rmin and 
C is the total capacitance of the package, pad and input buffer. The fewer CMOS driven inputs on a shared com
mon ESD bus, the lower the resistance and the higher the frequency of operation. The maximum frequency can 
be approximated as follows: 

Max Freq = 1/(27rRC) 

Note: This solution is not applicable to bidirectional TTL JlO's. 

Solution #2 Bus Switch 
A second recommended solution is to limit the V OH (max) as seen at the TTL input as shown in Figure 4. 

This approach uses a 3384 chip, available from either Pericom or Quality Semiconductor, which is placed in 
series with the +5V CMOS output and the +3.3V Vitesse TTL input. This chip has a 10-bit interface, so 10 TTL 
inputs can be serviced by a single 3384 part. The part is available in a 24 pin DIP, surface mount SOIC or 1/4 
size surface mount QSOP with a cost of $1 to $2 depending on quantity and package selection. 

Vi/esse 
3.3V 

Circuits 

FIgure 4: Bus SWItch 

+5V 

DIODE 

PI5C3384A 

B 

24 ~R 
Voo I-- r 5V 

CMOS 
Circuits 

BE-WA 
+'------' 

R: To maintain a constSllt vo/tllgtl 
drop of the diode. 
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Application . Note 22 

When this part is used to convert from 5V to 3V logic, it consumes almost no power. However; in addition 
to the 3384 part, this solution requires a diode and a resistor. The diode is required to drop the supply voltage 
from +5V to 4.2V. The resistor creates a constant voltage drop across the diode. This diode and resistor can be 
shared between a number of 3384 chips. As shown in the graph in Figure 5, the output signal is limited to 3.2V 
max which will not cause any problem to the 3.3V TTL circuit. For more information about this part, contact: 

Pericom Semiconductor Corporation 
2380 Bering Drive 
San Jose, CA 95131 
(408) 435-0800 
FAX: 435-1100 

Quality Semiconductor 
851 Martin Avenue 
Santa Clara, CA 95050 
(408) 450-8000 
FAX: 496-0773 

Agure 5: Input and Output Signals of 3384 at Vee = 4.2V 

5.0 

I Input ignal \ 
4.0 

!. OUI utS;gnal \ 

/ \ 
/ \ 

V I' 

3.0 

2.0 

1.0 

o 3.0 6.0 9.0 12.0 

Time (ns) 

Conclusion 

15.0 

The current limiting resistor is simple and inexpensive, however this solution may limit the maximum fre
quency of the interface. The bus switch is a more elegant solution dissipating little power and able to handle fre
quencies over 100 MHz. However, the bus switch is more costly at $1 to $2 dollars per bus switch chip (which 
can service up to 10 inputs) and requires two extra components, a resistor and a diode. 

Table 1: Bus SWitch Power and Cost 

Power' -10mW -4mW 

Cost $0.05 - $0.10 $1.00 - $2.00 

Note: 1) For 10 TILInputs 
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VITESSE 

Application Note 24 Information Sources 
for Fibre Channel 

The interest level in Fibre Channel has been running very high. This application note summarizes sources 
of information about Fibre Channel which can be readily accessed by the public. Fibre Channel is being devel
oped by the ANSI X3T11 Technical Committee with Roger Cummings as the chairman. Formal distribution of 
Fibre Channel Specification is handled by Global Engineering. An industry trade association to promote Fibre 
Channel was formed called the Fibre Channel Association. Additionally, a substantial amount of information is 
available through internet. The listing below summarizes some of the more interesting locations for informa
tion. 

ANSIX3Tll 

ANSI Documents 

Fibre Channel Association 

World Wide Web 

ANSI X3T11 Minutes 
ftp_site 

filename 

FC-AL Working Document 
ftp_site 

filename 

Roger Cummings, Chairman 

Storage Technology 
2270 South 88th Street 
Louisville, CO 80028-0268 

Ph: 303-673-6357 
Fx: 303-673-8196 
roger3ummings@stortek.com 

Global Engineering 

Ph: 800-854-7179 

Jeff Silva, Chairman 

Fibre Channel Association 

12407 MoPac Expressway North 100-357 

P.O. Box 9700 

Austin, TX 78758 

Ph: 5121301-2402 

http://www.amdahl.comiextlCARPIFCAlFCAhtml 

http://www.cern.chlHSIIfcs/fca.htm 

http://www-atp.llnl.gov/atp/telecom.html 

anonymous ftp 

nsco.network.com 

X3T11/minutesldatemin.txt or datemin.ps 

anonymous ftp 

nsco.network.com 

FCI AUfcal44p.listps 
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FC.AL Direct Disk Attach Profile 

ftp_site 

filename 

FCSI Documents 

to-Bit Interface Specification 

ftp_site 

directory 

directory 

Application Note 24 

anonymous ftp 

ftp.symbios.com 

pub/standardS/io/fc/profiles/prv _160.ps 

anonymous ftp 

playground.sun.com 

/pubIFCSI 

login: anonymous 

password: internet_sign-on 

anonymous ftp 

fission.dt. wdc.com 

/home/fissionC/ftp/pub/standards/l Obitlframe 

/home/fissionC/ftp/pub/standards/lObitlpostscript 
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VITESSE 

Application Note 25 Measuring Eye Diagrams 
on the VSC7105 Transmitter 

This Application Note describes how Vitesse Semiconductor measures the Data Eye on the VSC7105 fuIl
speed Fibre Channel Transmitter. It includes details of how to generate the data, input data "Jitter", the output 
Data Eye and the Data Eye at the end of a 60', 50 ohm Coaxial cable. 

A block diagram of the test setup is shown in Figure #1. In this measurement, an HP 70845A BERT Pattern 
Generator is used to generate an internaVexternal clock at 1.0625 GHz and a Data pattern of '0000011111' gen
erates a 106.25 MHz output which is used as the REFCLK input to the VSC7105. The VSC71 05 is on a Device 
Under Test board (DUT) which allows 20 bits of data to be selected through DIP switches which were set to an 
arbitrary pattern. The Digital Storage Oscilloscope is triggered with the 1.0625 GHz clock from the BERT and 
the Data Eye is using in relation to this clock. 

The inputs to the VSC71 05 are very clean. The Data Bus is static and the REFCLK from the BERT has only 
5.2ps RMS 140 ps peak-to-peakjitter when measured against the 1.0625 GHz clock (See Figure #2). The result
ant data eye from the VSC7105 is shown in Figure #3. This was measured with a short 2' 50 ohm coaxial cable 
(RG-142U) and has jitter of only 21.5 ps RMS /120 ps pk-pk. The rectangular box in these figures shows the 
sampling area for the histograms which are shown at the bottom of the scope trace. The data eye was also mea
sured with a 60' coax cable between the VSC7105 DUTboard and the attenuatorinput to the scope. The ampli
tude and jitter have increased due to the losses in the cable but a very acceptable signal is still available which 
shows 38.8 ps RMS 1244 ps pk-pkjitter. 

The Fibre Channel FC-PH document calis for the use of a fourth-order, low-pass Bessel-Thompson filter 
when measuring Data Eyes but Vitesse has chosen not to use this filter since it would lower the measured jitter. 
Measuring Data Eye patterns is one of several methods used to determine how signal integrity varies with cable 
distance and quality. Additional testing is required to better understand these dependencies in order to determine 
maximum cable distances for Fibre Channel solutions. 

Eye Diagram Test Setup 

1.0625 GHz Clock I------~;.:;.;.....;.;;...::--------_I~ Trigger 
HP7084SA 

Pattern 
Generator 

Clock = 1.0625GHz 
Data = 0000011111 

Data 106.25 MHz 

REFCLK TX+---~ 

ThktroDics 
11801A 

Digital SampUng 
OsciHoscope 

2O-bit 
Data ---~~ Data 

VSC7105 
'ftansmitter 

50 Ohm 
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Figure 1: Data Eye of BERT Data 
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Figure 2: VSC71 05 Data Eye, 2' Coax Cable 
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Figure 3: VSC7105 Data Eye, 60' Coax Cable 
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