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GENERAL INFORMATION

‘The HP 11880A and 11891A Lightwave Couplers provide 3 dB coupling or separation of forward and
revarse traveling waves. These couplers are designed to be used primarily with an HP Lightwave
Compenent Analyzer, although they can be used with other appropriate equipment. in addition, they
ara ruggedly packaged to provide maximum protection.

This document agplies to two different couplers. The only difference between them is that pne is
single-mode fiber and the other is a muitimode fiber. The optical connector interfacas, ordered as
options, are the same on both couplers. Below is a description of sach coupler:

s HP 11890A Single-Mods Fiber, 8 um {core}/125 um {cladding)
s HP 11881A Multimode Fiber, 50 um (cora)/128 um {cladding)

Connector Adapter Options
These couplars must be ordered with one or more of the following connector adapter typas:

Option 011 (HP 81000Al: HMS-10/HP
Option 012 (HP 81000F): FC/PC
Option 013 (HP 8100081): DIN 472586
Option 014 (HP 81000V1): 8T

These options are connector adapters usad at the optical Input or output ports, One end of the
connector adapter is HMS-10/HP and it is connacted to one of the three coupler ports: each portis
designed to recaive this type of connector. The other and of the conneclor adapter is the specific
connsctor type (option). it attaches to your cable or device. In addition, many cther cannector types
can be used with the aporopriate adapters and patch cords {cables).

APPLICATION

For reflection mezsurements, these optical couplers are typically used to separate a transmitted
signal from a reflectad signal. For transmission measurements, they can be used as signal splitters.
The ports are dasigned and labeled as follows:

1) INPUT/OUTPUT
2) OUTPUT/INPUT
3) COUPLED

Raffaction Measuremants

For reflection measurements, the coupler is used as a signal separation device. An incident signal is
injected into port 1 (INPUT/OUTPUT) and one half or §0% (3dB) of It passes through the coupler,
exiting at port 2 (QUTPUT/INPUT); the other half is absorbed by the internal termination. This signal
that passes through s then routed to a device under test (DUT) where reflacted waves may go back
into the coupler port 2 (QUTPUT/INPUT). One half or 50% {3dE) of the reflacted signal is coupled to
part 3 {COUPLED) and the other half is cutput at port 1 (INPUT/OUTPUT).

HP H880A and 11851A Lightwave Couplers
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Transmission Measurements

Eor transmission measuremants, the coupler is used as a splitter when an incident signal Is injected
into port 2 (QUTPUT/INPUT) and is spiit (~3 dB) into two saparate paths. One half the signalis then
output at port 1 (INFUT/OQUTPUT) and the other half is output at port 3 (COUPLED).
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Figure 2. Coupler Used as a Spiister

Typical Appiication of the Couples

Figure 3 below shows how these couplers are used in & typical Lightwave Component Analyzer
system,

HP 11890A and 11891A Lightwavae Couplers
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Figure 3. Typical Lightwave Coupler Test Setup

NOTE: The HP 8702A Usar's Guide (HP Part No. 08702-30008) has examples of reflection measure-
ments using these couplers.

Connectors

Always make conneactions in a consistent and repeatable manner, and keep the ¢onnectors slean and
freg from contamination.

The HMS-10/HP {QOption 011) connector adapiers provide the optimum perfermance for making
reflection measurements.

Cileaning Connectors

The coupier connector ports consist of both a metal connector adapter that separates from the
coupler and a fiber end-face portion (fiber, ferrule, and threaded fitling) that is stationary. The connec-
tor adaptar is used to rmate two connectors. The fiber end-face consists of a metal portion that
receives the connector adapter and 2 portion that holds the fiber in place. The connector adapters
should be cleaned separateiy from the fiber end-faces. The figure telow shows the staticnary porticn
of a coupler port.

HP 11890A and 11391A Lighfwave Couplers
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Figure 4.  Coupler Port Connector Withowt Connecior Adapter

Connactor adapters can be cleaned with non-corrosive alcohol or & fiquid freon product. Use 2 fint-
frae swab or fint-ires cloth to clean the connector, and biow dry It with clean compressed air to remove
any loose particles aftarwards. Any debris left inside the adapter barrel ¢can causs inaccurata meas-
urements and possibly damage the fiber and. Keep the protactive cover on the connector whennot in
use.

‘The threaded metal portion that holds the fiter end-féca should be carefully cleaned in the same
rnanner as the connector adapter.

For fibers, HP recommends a finer optic cleaning kit (HP Model Number 15475A) that usas an
adhasive tape 1o remove loosa particles after cleaning the fiber ends. This kit comes with ¢leaning
instructions. Fiber snds are sometimes cleaned using a non-corrosive or non-abrasive cleaner. If
alcoho or liquid freon is used to clean fiber ends, a clean non-abrasive swab or cloth should ba used.
Afterward, clean compressed air should be used to biow dry the end.

NOTE: If anindex matching compound (gel, oil, etc.) is used with non-contacting connector adapt-
ers, consuft the manufacturer for information about cleaning agerts.

TYPICAL SPECIFICATIONS

There are four typical specifications for these couplers: Coupiing Ratio, Excess Loss, Isclation,
Optical Port Match.

Typical Specifizations describe the typical ievel of performance that can be expected from a product.

These values are derived from testing various units at the factory and determining typical vaiues. The
operationai tests, described after this section, can be used to check the typical values.

HP 11890A and 11891A Lightwave Couplers



Test Conditions Using an HP 8702 System

Modulation fraquency on the lightwave carrier, temperature is 25 (+/—85) degrees C, only HM&-1 0/HP
optical connectors on all ports, refiection measurement referenced to a Fresnel refiection (3.5%
reflected optical powsr at connector end-face), and the carrier wavelength is 1308 or 1550 (+/—20)
nano-maters. '

Typical Specification Values
1. GOUPLING RATIO

HP 11890A: 56% typical {+/—10%)
HP 11891A: 50% typical {+/—20%)

Coupling ratic is a percentage measuremsnt. 1t describes the percentage of signal power which
passes through the coupier and appears at the coupled port when the coupieris used as a power
splitter. For example, & 50% coupling ritio means that the signal power at the COUPLED port is
50% of ons-half of the total output powar, assuming the signal is injectad in the QUTPUT/INPUT

oort.
As an equation, coupling ratic CR is defined as the signal power appearing atthe respaciive ports:

Port 3

CR = “BoH 3 + PO 2

or, using the coupler labels,

CA - COUPLED
COUPLED + INPUT/OUTPUT

2. EXCESS LOSS

HP 11880A: 0.5 dB typical
MP 11881A: 0.5 dB typical

Excess loss describes how much power is lost when a signal passes through or is separatad by
the coupler. ideaily, no power should be lost and all power should appear at ore port or another.
Howevaer, some small amount of power will ba lostin the coupler as light leaving the fiber core and
entering the cladding. For exampie, 0.5 dB excess loss means that 0.5 dB of an incident signal will
not appear at any port; theretors, it an incident signal of 10 dBm were input, and tha coupler were
used as a splitter, only 9.5 dBm total output power could be measured at the outpuls.

As an equation, excess loss EL is defined at the signal povwrer appearing as the respective ports:

Port3 + Port 2

Bl = Eort 1

or, using the coupler labsis,

COUPLED + INPUT/QUTPUT

EL = OUTPUT/INPUT

HP 11890A and 118914 Lightwave Couplers



a.

ISOLATION

HP 11890A: 45 dB typical
HP 11891A: 40 dB typical

tsolation is g refative measure of the diractional properties of the coupter. This reiative valus {dB)
describes how much of the incident or transmitted signal leaks over to tha reflected signal path
(COUPLED). For example, 50 dB of isolation means that the measured coupied signal value
inciudes —50 dB of the transmittad signal.

NOTE: Isolation Is sometimes called Crosstalk although thers are some subtle differences in the
definitions. In addition, the term Directivity is sometimes used to describe how well an optical
coupler directs the signal, aithough this term does not inciude the loss through the coupler.

OPTICAL PORT MATCH

HP 11880A: 34 dB typical
HP 11891A: 34 dB typical

Optical port match is a relative measure of the amount of signal that is reflected from the optical
input port of the couplar. For exampie, a 38 dB match means that the coupier will reflect < —36dB
ot the vaiue of the correspending Input signal.

OPERATIONAL TESTS

These operational tests can be used to dstermine if the coupler {single-mods or multimods) is operat-
ing at its specified typical values. Perform these tests at regular intervals (as desired or one year) and
keep a copy of the results for futurs raference in case service is reguired.

Fecommeanded Equipment

02 e SHEPR®ES

HP Lightwave Component Analyzer (HP 87024A)

HP Lightwave Scurge (HP 83400A or HP 834C1A}

HP Lightwave Recaiver (HP 83410A)

Cables: {2) HP 11886A or 11887A Interconnsct Cable Kits

HP Optical Coupler (for Optical Port Maich only)

HP 81000A1 Diamond Connector Adapter for all peris (option 011)
HP 11889A RF Interface Kit {2) -

HME-10/HP {Diamond) barrel or adzpler for THRU connections
Cptical termination or absorber (indsx matching compound)

NOTE: Any type of light absorbing device with >37 dB of return loss can be used as an optical
tarmination instead of index matching compaounds.

1.

COUPLING RATIO TEST

in this test, the coupler is usad as a splitter where each signal should measure about —3 d¢B from
the calibrated reference of 0 dB. Coupling ratio is caiculated using the measured power {con-
varied o inear} at each port:

Foirt 3
Port3 + Port 2

Perform the steps below to obtain the measured signal values at sach port.

HP 11890A and 11891A Lightwave Couplers



a. Connsct the system as shown below, using only HMS-10/HP connectors, The optical cables
are connected using a barrel or adaptsr for performing a THRU response calibration.

HP 8702R
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CORPOMENT REALYZIER

- 50 MM

“\
LIGHTHAYE LIGHTHAVE
~ SBURCE RECEIVER
‘ GUTHRY &S
D p-s == - I
1 + ouT
OPTICAL CABLE wITH : POAT 3wlx :
HMS=10/HP CONMECTOR ; [cauPLED) 1
| =
{
Wﬂ?‘;c }:R: 2=0
P
{OUTRUT/INPUT) _ {HPUT, ,m;m

Figure 5. Coupling Rotio and Excess Losy Test Setop

b. Begin with the HP 87024 in its PRESET condition. Then set the HF 8702A RF output powerto
5 dBm at 50 MHz CW.

Prass tha following keys on the HP 8702A to select the parameters and perform a THRU
response calibration. ‘ -

[PRESET] [GUIBED SETUP]

[CONTINUE] [CONTINUE] [CONTINUE]
[START] [50] [M/u]

[STOP] [50] [M/u] [CONTINUE]

[SOURCE POWER] [5] [x1] [CONTINUE]

CAL TYPE: [RESPONSE] [CONTINVE]

[THRU] and, after the beep, [DONE: RESPONSE]

Hare, the result of a successiul calibration should be a fiat line across the CRT at 0 dB.

¢. Insertthe coupler between {he two oplical cables such that port 1 {OUTPUT/INPUT) recaives
the source optical input signal and port 2 (INFUT/OUTPUT) transmits the signal to the
receiver,

d. Withthe coupler inserted as the DUT, the trace value onthe CRT is the measured vaiue. Prass
[MKR] to read the value. This is a transmission measurement of the power out of the port 2
(INPUT/OUTPUT), labeled O, in the figure. Record the HP 8702A trace value in dB and label it
as Q, for use in the calculation in step f,

NOTE: Record and keep these values bacausa they will be used 1o determine Excess Loss Inthe
next iest.

HP 11B90A and 11891A Lightwave Couplers
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8. Reconnect the coupler o maks a transmission measurament of the power out of port'3
{COUPLED), labeled (O in the figure. Read the measured trace value in dB and label it O.

f.  Calculate the coupling ratio. First, convert the dB valuses into linear valugs for G, (INPUT/
QUTPUT) and O, (COUPLED) as follows:

48 {mansured)
i

Then use the {ollowing equaﬁon to calcuiate the coupling ratio, using finear values, as a
percantage value:

: C
ot _.._........_3...................,
% Coupling Ratio O, + 0 x 100

Compare the percentags value to tha specification. They should be approximatsly the same.
TYPICAL EXAMPLE
Assume the following measured valuas for ports 2 and 3:
0, —2.95 (dB) ==0.5058 {linear)
0y= —3.25 (dB) =0.4732 (linear)

- 0.5058
5058 + 0.4732

EXCESS LOSS TEST

CR

=(0.5166 or §1.6%

" Excess loss is determined by Injecting an input signal into the coupler port 1 and comparing the

measured powsr ouf of ports 2 and 3:

Portd + Port 2
Port 1

NOTE: Refer to and use the same test parameaters and test setup of figure § abave (Coupling
Ratio tastl.

2. Uss ths same values for Ports 2 and 3 (O, and O,) obtained by performing the Coupling Ratlo
test above.

b. Using the lnear values, add the values measured at port 2 (INPUT/OUTPUT) and port 3
{COUPLED). :

The value for Port 1 does not bave to be measured because it is normalized out by performing
the response THRU measurement calibration. Therafore, its linear value is squal to 1. Thus,
the Excess Loss equation becomes: -

02 {inear) + 08 {lingar)

El {linear) = 3

H? 11850A and 11891A lightwave Couplers® -



c. Convertihe linear Excess Loss value into dB and compars the rasults to the typical spscification.
Excess Loss (dB) = 10 log {linear Excess Loss)
TYPICAL EXAMPLE
Assuming the example values from the previous test:
= —2.96 (dB) =0.5058 (linear)
0, = —3.25 (dB) =0.4732 (linear)
EL (inear) = 0.5058 + 0.4732 = 0.9790
EL (dB) = 10 LOG 0.8780 = ~0.0022¢8
3. ISOLATION TEST

leclation is determined using the coupler as a signal separaticn device. An incident signal (50 MHz
modulated light) Is injected into the INPUT/OUTPUT port and the cowar coming out of the COU-
PLED signal port is measured and compared to the incident signal.

a.  Connect the system as shown in the figure below, using only HMS-10/HP connactors. The
pptical cables are connected using a narrel or adapter for performing a THRU responss
calibration.

WP %7028
LIDHTHAYE
CORPORENT AMALYZIER

oo DEEE |
=

w--‘r-‘- i e B0 ML
¥y - ~
LIGHTHAYE LIGHTHAYE
SOURLE RECEIVER
CHTHRY { L
M b-o === g I
X RF
ouT
1 e
CPTMEAL LAEE WATH
HMS- 10/HP CONNELTOR : { (m} :
A,
SHORT
t 12"" OFTICAL CABLE TERMINATES
T e o ’: :- ——————— ﬂ {ALL LIGHT
PURT 2 PORT 1 ABSOREED)
{NSUTZOUTPUT) {OUTPUT/INPUT)

Figure 6. [Fsolation Test Setup
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b. Begin with the HP 8702A in its PRESET condition, Then set the HP 8702A RF output powerto
20 dBm at 50 MHz. Also, set the number of points 1o 3 points and set the IF Bandwidth to 10
Hz. Press the folowing keys on the HP B702A t¢ select the parameters and perform the
calibration:

[PRESET] [GUIDED SETUPR]

TCONTINUE] [CONTINUE] [CONTINUE]

[START] (607 [M/u] |

[STOP] [50] {M/u] [CONTINUE]

{SOURCE FOWER] [20] [)1] [CONTINUE]
STIMULUS [MENU] [NUMBER OF POINTS] [3] [x13
RESPONSE [AVG] [IF BW]1 [10] [x1]

[CAL] [CALIBRATE MENU] [RESPONSE]

and with a THRU connection, press:

[THRU] and, after tha beep, [DONE: RESPONSE]

Hers, the result of a succassful calibration should be a flat line across the CRT at 0 dB.

¢c. Connect a short cable (HP 11886A or 11887A Intercennact Cable HMS-10/HP connectors)
about ong to thrae maters long to port 1 {OUTPUT/INPUT) of the coupler. Terminate the cable
and so that all light will be absorbed at that port. You can use the proper index matching
compournd or davice.

NOTE: The terminating cable must have a known good connector surface at the coupler
end. A defective connector or termination will degrade the measurement.

d. Maeasure the powsr out of port 3 {COUPLED). Read the trace value on the HP 8702A by
pressing [MKR]. Compare the resuits to the specification. it shouid be approximately equal to
the typical specification value. -

4. QPTICAL PORT MATCH

Optical port match is determined by measuring the pewer reflected from a coupler optical port.
When meking this measurement, the other two ports must be proparly terminated with an index
matching compound or device. The test is made over the entire modulation frequency span of the
HP B702A (300 kHz to 3 GHz or 3 MHz to § GHz for option 008).

a. Connsctthe system as shown in the figure below, using only HMS-10/HP connscters. The tes?
equipment coupler, like all of the connseting cables, should have known good cannecter
interfaces. Do not connact the DUT coupler yet.

18 HP HB890A and 11891A Lightwave Couplers
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Figure 7. Optical Port Match Test Setup

b, Begin with the HP E702A in the PRESET condition. Set the HP 8?02A 10 20 dBm, 101 points,
and 300 Hz IF Bandwidth). Press the following keys on the HP 8702A to select the parameters
prior o performing the FRESNEL calibration:

[PRESET] [GUIDED SETUP] [REFLECTION]
[CONTINUE] [CONTINUE] [CONTINUE] [CONTINUE]
[SOURCE POWER] [20] [x1]

[AVG] [IF BW] [300] [x1}

STIMULUS [MENU] [NUMBER OF POINTS] [101] [x1]

¢. Perform a FRESNEL response calibration. The test sqguipment coupler shouid have a short
cable attached to port 1, the QUTPUTANPUT port. The other end of the cable should be a
clean Fresnel refiaction (3.5% reflectad power) used as the calibration device. Press the
following keys to perform the calibration so that a measurement reference plane will be
established: :

[CAL] [CALIBRATE MENU] [RESPONSE] [FRESNEL] and, after the beep, [DONE:
RESPONSE]

The result of the FRESNEL response calibration should be 2 fiat line at about 14.5 dB aCTOSS
the band.

d. Measure the optical port match. Connect the cable end (the measurement rafsrance piane of
about 14.6 dB) to any one of the coupler ports. Terminate the ports NOT being measured so
that no fight will be refiected from them. Use the appropriats index matching compound or
device, ’

Use the marker to read the trace value at any desired moculation frequency. The signal
reflected from the test port shouid be approximately equal to the typical specification value.

To test the other two ports, be sure to thoreughly and carefully remove the index matching
cormpound from the port to be tested.

HP 11890A and 118914 Lightwave Couplers 11
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NOTE: If the measured optical match is greatly above the typical specification valua, check .
the optical termination and/or the connecting cable for end-face damage. if large interference
patterns (ripple) appear on the trace, check the optical termination andfor all other optical
connactions in the test system.

SERVICE

Repair

These couplars cannot be repairedin the field. They must be returned to Hewiett-Packard for any type
of repair. In addition, their specifications and the wamanty become invalid if they are opened or if any
rapair is attempted by unauthorized personnel. For any repair, contact your nearest HP Sales and
Suppott office.

Maintenance
The only maintenance recommended for the coupiers is as follow:

¢ Inspect and clean the connector adapters

Inspact and cean the fiber ends

Keep the end cap covers on the couplar when nct in use

Koep the coupler protected from any sxtreme changes in snvironmental conditions, including
shock and vibration

L

Replaceabie Parts : _
Oniy tha connector adapters (ordered by model numtier) can be replacad.

HMS-10/HP: HP Model Number 81000A!
FC/PC: HP Mods! Number B1000F!
DIN 47256: HP Modsi Number B1C00S!
ST HP Mode! Number 81000V! . .

HP 118%90A and 11891A Lightwave Couplers
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NOTE: If the measured optical match is greatly above the typical specification valua, check
the optical termination andjor the connecting cable for end-face damage. If large interferance
pattarns {ripple) appear on the trace, check the optical termination and/or alt other optical
connections in the test system.

SERVICE

Repaiy

Trese couplars cannot be repaired in the field. They must be returned to Hewltstt-Packard for any type
of repair. in addition, their specifications and the warranty became invalid if they are opsned or if any
rapair is attempted by unauthorized personnel. For any repair, contact your nearest HP Sales and
Support office.

Maintenance

The only maintenance recommended for the couplers is as follow:

®

L B

Inspect and ciean the connector adapters

inspect and clean the fiber ends :

Keep the and cap covers on the coupler when not in use

Keep the coupier protected from any extrame changes in environmentai condidons, Including
shock and vibration

Replaceahie Parts .

Only the connector adapters {ordered by modei number) can be replaced.

HMS-10/HP: HP Model Number 81000Al
FC/PC: HP Mode! Number B1000FI
DIN 47256: HP Model Number 8100031
5T HP Mods! Number 81000VI _ .

HP 11890A and 11891A Lightwawve Couplers
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Figure 7. Optical Port Match Test Setup

Begin with the HP B702A in the PRESET condition. Set the HP §702A to 20 dBm, 101 paints,
and 300 Hz IF Bandwidth). Prass the following keys on the HP 8702A to selectthe parameters
prior to performing the FRESNEL calibration:

[PRESET] [GUIDED SETUPR] [REFLECTION]
[CONTINUE] [CONTINUE] [CONTINUE] [CONTINUE]
[SOURCE POWER] [20] [x1]

[AVG] [IF BW] [300] [x1}

STIMULUS [MENU] [NUMBER OF POINTS] [101] [x1]

Ferform a FRESNEL respcnse calibration, The test squipmant coupler should have a short
cable attached o port 1, the OUTPUT/INPUT port, The other end of the cabie should be a
clean Frasnel reflection (3.5% reflected powser) used as the calibration device. Press the
following keys o perform the calibration so that a measurement reference plane will be
established:

[CAL] [CALIBRATE MENU] [RESPONSE] [FRESNEL] and, after the besp, [DONE:
RESPONSE]

The result of thae FRESNEL response calibration sheuld be a fiat line at about 14.6 dB across
the band.

Measure the optical port mateh. Cannect the cable end (the measurement referencs plane of
about 14.6 dB) to any one of the coupler ports. Terminate the ports NOT baing measured so
that no light will be reflected from them. Use the appropriate index matching compeund or
devica. i

Use the marker to read the tracé value at any desired modulation frequency. The signal
reflected from the test port should be approximataly equal to the typical specification value.

To test the other two ports, be sure to thoroughly and carefully remove the index matching
compound from the port to ba tested;

HP 11890A and 11891A Lightwave Couplers
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ValueTronics International

1875 Cambridge Dr
Elgin, . 60123
(B47) 468-8258 (847)717-6121

The following number must appear on all related
correspondence, shipping papers, and invoices:

P.O. NUMBER: 17388

Seller; Ship To:
Mhz Elactronics ValueTronics, International
2801 E. Washington 16875 Cambridge Dr.
Phoenix, AZ 85034 Elgin, Il 60123
ATTN. Richard Finkelstein
P.C. DATE TERMS SHIP VIA ON TAX EXENMPT # SUBSTITUTI
ACCOUNT ONS /BACK
ORDERS
ALLOWED
December 23 2003 Net 30 UPS GRND 2401-7088 No
QTY ASSET#H DESCRIPTION UNITPRICE| TOTAL

1 60263 ENI-A-500

11,877.00 | $11,677.00

$0.00
$0.00

80.00

DO NOT INSURE FOR ANY AMOUNT(S) UNDER § 5,000.00

1. Please notlfy us Immediately If you are unable to ship as
spaciflad.

2. UPS ACCOUNT# 80E-112
3. FEDEX# 1605 17854

SUBTOTAL | 811,877.00

SALES TAX

OTHER

TOTAL | §11,877.00

Special instructions:

Complete with ali standard sccessories & operating manual.

Authorlzsd hy: -



Test Equipment List MHZ Electronics Not Sold Items Only
12/23/03

Mnf  Part Serial . ﬁic igzm Partner Description specification
HDY 1-BCL0L-R485 23748 KHG WASH PHOTO-RESIST SPINNER
CONTROLLER )
HDY 1-ECL03~R485 23421 KEG WASE PHOTO~RESIST SPINNER
CONTROLLER .
BDY 1-ECi0l~R4B5 23119 KHG WASH PHOTO-RESIST SLINNER NO
CONTROLLER '
HDY  1-EC101-R485 23330 KHG  WASH PHOTO-RESIST SPINNER AND RN a\ .
SONTROLIER—
HDY  1-EC101D~R485 26110 KHG  WASH PHOTO-RESIST SPINNER AND m\%ﬁ}q i
' LCONTROLLER
HDY 1+EC101D-R790 60461 KHG WASH PHOTC-RESIST SPINNER
CONTROLLER
HDY 1-PM191D~R790 TRS80 KHG ~ WASH PHOTC-RESTIST SPINNER
CONTROLLER

Qho\%
B Y. 00 Averten

B }%'\\"4 ‘

\M\ W\Qf\ua\
b V35000 Qu PTG
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311 Fastene
3843 North
hoenix AZ
2HONE: 602-

30LD TO:

MHZ ELECTRONICS
2801 E WASHINGTON
PHOENIX AZ 85034

ct, LILC hkk kkdkkkhk kR R R Rk DAGE
enue * QUOTATION ONLY * QUOTE
701 hkE ok Rk ok kAR KKK KK KKK TERMS
4 FAX: 602-272-3327
8HI? TO:
MHZ ELECTRONICS
2801 E WASHINGTON

PHOERIX AZ 85034

CUSTOMER SLM P.O. NUMBER SHIP VIA EXPIRES F.O.EB.
MEZEOQT 003 SATES REP 05/31/04 DESTINATI
LINE QUANTITY U/M ITEM / DESCRIPTION UNIT PRICE
1.01 10 EA JK400145 6.04
JK561-15K:C5/8 7 .5M
2.0 10 EA JK400153 6.68
, JK561-18K:C3/4 2.5M
3.0 100 EA GU261223A .62
STEEL STRAP:1/2"X.023 RD
4.0 100 EA GU273423A .62
STEEL STRAP:3/4"X.023 RD
5.0 100 BA GGU265822A 62
STERL STRAP:5/8"X.023 RD
6.0 1 A NSQ2 6£3.00
- 502:1/2 OPEN SEAL 5M
7.0 1 EA Ns{5b 76.05
§05:5/8"0OPEN SEAL 5M
8.0 1 EA HN&8071 84.00
8071:3/4"0OPEN SEAL 5M
9. 0d 1 EA GU94411959 24.00
STRETCH FILM:12"X 1500’ REG
10.0 1 BA NWA171500 31.50
STRETCH FILM:17"X1500’16MICRON
11.0 36 BA 8H0O0099 .98
BOYX SEALING TAPE:HPIGO 2¢
12.0 1 BA GU9540005 4.45
. TAPE REINFCORCED GUM 70MMXA450
13.0 1 EA GUOO07512 61.50
PACKING LIST:T-3 5-1/2"X 7"
14.0 12 BEA Ca02020 1.99
20/20 GLASS CLEANER
15.0 ATTN:RICHARD CARTON CLOSIKG STAPLES ARE 10 T0O A CASE
16.0 40 CASES TO A PALLET I AM WORKING OW PALLET PRICE FOR YOU
17.0 OR A FREE TOOL WITH A PURCHASE OF PATLLET QUANITIES
- SUB~TOTAL
SALES TAX

TOTAL QUOTATIO

: 1 12/23/03
; é05Q00519
ON
U/M EXTENSION
EA 60.40
BA £6.80
EA £2.00
EA £2.00
EA 62.00
EA 63.00
Eh 76
EA 84.00
EA 24.00
EA 31.50
EA 35.28
EA 4.45
EA 6l.50
EA 23.88
716.86
15} 7%328%



Sealed Air Corporation

Sealed Air Cerporation Saleg Pffice : City of Industry EPD

Park 8% East — 7 AU @r&f&fﬁ?ﬁ& fﬂlﬁJnx.«/w.muQ? “el B00-356-7238

Saddle Brock NI (07662 Fax BO0-809-713D
New Jersey USA
Tel: Co 3017600

x H 2z ELECTRONICS' '
12801 mbmq__ a»mmnzmqoz mq_.

M2 w hHEnHﬁOEHOH

. T.J?Jﬁ. N

PHOE

e Ga\ e O U e

Sold to 112974 Ship to 112974 Order Date 12/23/2003

Eﬁﬂ

ORDER ACKNOWLEDGEMENT ©

Special Instouctions .

Mat Code " Cust.Coge

UM Plammsd Q-

S Pricing Details

HOGO306G7 65159 INSTAPAK® A 155L8 CUBE 1 BEa 1 1222472003 Usp 434.00000  USD 43400
UsD 280 per1 LB

TO39TGH 66971 INSTAPAK® B 40WB 1300L.B CURE 1 EA 1 121242003 USsD 300000 USD 36400
USD 280 pert LB

1095AF-02 SOLVENOOL INSTAPAK. SOLVENT (] GAL) 1 EA i 1212442003 usp I8onpeh  USD 1800
Total Value UsD 816.00
TOTAL Ush 816.00
Please check the above detail carehully, and notify us if any changes are required. .Ntrmnmﬂ QQC %@W W\OQW Qh.Qmﬁ-
This fransaction is governad by the CONDITIONS OF SALE." No other terms and conditions shall apply except as
specifics’ -arporated herein. Page 1 of 1






