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1.0

2.0

3.0

4.0

Purpose

The purpose of this technical bulletin is to provide details of modifications proposed to
the M87784 Keyboard to; 1) improved reliability of trackball function, and 2) improve
keyboard performance as a component of the Boeing KC46A Military Data Network
(MDN).

Customer
Boeing Defense

Background

During Boeing functional testing of the M87784 keyboard two performance issues were
discovered. First, the trackball experienced a failure during the Boeing Functional Test
842-714621. The second failure mode was the keyboard would shut down during
connectivity testing within the KC46 communication network.

Through collaborative efforts, Boeing and Staco Systems engineered and tested
successful corrective action, which is detailed in the following bulletin and instructions
to correct all field installed products.

This report presents the evaluation results, recommended product enhancements and
corrective actions required by the M87784 keyboard when used with the Boeing KC46A
MDN. Specifically, it details changes to the trackball unit to pass Boeing’s functional
testing and changes to the Firmware to conform to the KST's current limit requirement.

Enhancements

4.1 Trackball:

. Boeing evaluation revealed the silicone rubber O-ring seal was folding
under the trackball when short/sharp strikes were made to the trackball
(Figure 1). This condition also allowed for the rollerball subcomponent to
disengage from the unit.
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Figure 1 Silicon Rubber Seal Folding as a result of use of short/sharp strikes.

The hardness (durometer scale) of the silicon rubber O-ring seal component
of the M87784 Trackball Assembly (P/N 137500-003, Figure 2) may confribute

to this condition.

Figure 2 Trackball Assembly 137500-003

The silicon rubber O-ring seal, located in the trackball retaining ring (with a
polyurethane coating), was evaluated with a new O-ring seal with a higher
durometer scale. Testresults indicated acceptable results with no instances

of mechanical or electrical failure.

As an additional preventive measure, a thread lock adhesive (Loctite 422,
Appendix A) was applied to the O-ring seal (Figure 3) to prevent loosening
of the O-ring during use and potential creation of FOD (Foreign Object

Debris) issues on-board the aircraft.
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Figure 3 Location of Loctite 422 application

4.1 Current Management:

. During Boeing’s evaluation, the keyboard exhibited a *“shutdown failure
mode. The failure mode was only exhibited while the keyboard was within
the Boeing communication network. “Shutdown” mode was attributed to
the keyboard possibly exceeding inrush current limitations or exceeding
steady state current ratings at initialization. It was also noted that in certain
instances, Boeing, could adjust the initialization lighting output to prevent
the “shutdown” occurrence. Table 1 indicates initial readings of steady
state inrush current readings (peak) that were above the 525 mA steady
state current specification and possibly causing the shutdown to occur.
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Table 1: Scope Measurements supplied by Boeing

Model/Serial Mumber

ETACO
&7 754/ Protol

ETACO
NS 7754,/ 004%

ETACO
M37754,/0045

EETACO
MAST 70,0010

ETACO
MST7E0,/0005

Inrush at Lighting Lewel 0
Inrush at Lighting Lewel 1

2. 72 Amp/20 ps
2.60 Amp/20 ps

3.23 Amp/20 ps
3.24 Amp/20 ps

3.17 Amp/20 ps
3.12 Amp/20 ps

2.71 Ampfa0 ps
2.77 Ampfa0 ps

2.62 Ampf20 ps
2.86 Ampf20 ps

A Inrus h at Lighting Lewel 2 2.52 Amp 20 p= 220 Amp 20 g2 2.14Ampf20 p8  |2.62 Ampf20 u8 |2.86 Ampf20 psS
8] Inrush at Lighting Lewel 3 2.53 Amp 20 p3 2. 14Amp 20 p3  [2.97Amp/20 pS  |2.58 Ampf20 pS  |2.86 Ampf20 ps
Inrus h at Lighting Level 4 2,72 Amp/20 g [3.20 Ampf20 p5 2.24Amp 20 uS  |2.E3AMPSE0 p&  |2.81 Ampf20 po
Inrus h at Lighting Lewel & 275 Amp 20 ps  |3.13Ampf20 pS  [3.03 Ampfa0 ps |2 73 AmpfR0 u8  |2.79 AmpfE0 ps
ic) BteadyState RWE at Lishtting Lewvel 0 2.3 mA 729 mA 722 mA 61.9mA 62.3mA
0] EteadyState Inrush Peakat Lighting Lewel 0 I, I, e HyA 1A
{E)  |steadyState Inrush Timing at Lighting Level 0 s o e HiA A
IF)  [teadyState Inrush Perind at Lightting Lewvel 0 A o o LTEY lLTEY
ic BteadyState RAWE at Lightting Level 1 115 mA 159 mA 112 mA 92 mA 96 mA
(] [GteadyState Inrush Peak at Lighting Lewel 1 320 mA 396 mA 230 mA 152 mA 154 mA
IE] BteadyState Inrush Timing at Lighting Lewel 1 E00 ps 00 ps EO0 ps 200 ps 200 ps
IF) BteadyState Inrush Period at Lishtting Lewel 1 1.87 mS 1.87 mS 2.06 mS 1.87msS 1.87mS
ic) teadyState RWE at Lightting Lewel 2 210 mA 293 mA 274 mA 154 mA 156 mA
()] BteadyState Inrush Peak at Lighting Lewel 2 410 mA _352 mA 24 mA
(3] teadyState Inrush Timing at Lishting Lewel 2 1100 ps 20 ps S0 ps 600 ps 600 ps
F) FteadyState Inrush Period at Lightting Lewvel 2 1.27 m2 1.27 m2 1.27 m2 1.27 ms 1.27 ms
ic BteadyState RAWE at Lightting Level 2 259 mA 350 mA 329 mA 243 mA 24 mA
(]} [BteadyState Inrush Peak at Lighting Lewel 3 _
[E) BteadyState Inrus h Timing at Lighting Lewel 3 30 ps 30 ps 100 ps 20 ps 20 ps
IF) BteadyState Inrush Period at Lishtting Lewel 3 1.87 mS 1.87 mS 1.7 ms 1.87mS 1.87mS
i) BteadyState RWE at Lightting Level 4 202 mA 407 mA 320 mA 265 mA 260 mA
(] teadyState Inrush Peak at Lighting Lewel 4 _
(3] GteadyState Inrush Timing at Lishting Lewel 4 30 ps 60 ps S0 ps F0 ps 70 ps
iF) FteadyState lnrush Period at Lightting Lewvel 4 1.27 m2 1.27 m2 1.27 m2 1.27 ms 1.27 ms
ic) teadyState RWE at Lishtting Lewvel 5 3549 mA 45 mA 421 mA 323 mA 321 mA
(]} BteadyState Inrush Peak at Lighting Lewel & _
E) BteadyState Inrus h Timing at Lighting Lewel & =0 ps 30 ps C0 ps 20 ps 20 ps
iF) BteadyState Inrush Period at Lishtting Lewvel & 1.87 mS 1.87 mS [1.27ms 1.27ms 1.27msS
. After several iterafions, it was agreed the following:
o Staco would eliminate level 5 brighthess to reduce steady state
current draw.
o Staco would improve PWM pulsation to lower current peaks
associated with each square wave pulse designed for LED dimming.
. The current limiting fuse used in the M87784 series keyboards has a value of

750mA and may contribute to the in-rush current measurements recorded
during the Boeing evaluation. For evaluation, a hardware change to the
M87784 Keyboard (SN0023) modified the current limiting fuse's value to

500mA  (MFR:

Littelfuse P/N

1206LO50YR, Appendix B)

from 750mA.

Implementation of the lower value fuse had an overall effect of inrush
current as seen in Table 2.
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Table 2 Scope Measurements Supplied by Boeing

STACO
Model/Serial Number MB87784/0023
Inrush at Lighting Level O
Inrush at Lighting Level 1
[A) Inrush at Lighting Level 2
(B) Inrush at Lighting Level 3
Inrush at Lighting Level 4
Inrush at Lighting Level 5
[c) Steady State RMS at Lightting Level O 77AmA
(D) Steady State Inrush Peak at Lighting Level 0
(E} Steady State Inrush Timing at Lighting Level O
[F) Steady State Inrush Period at Lightting Level 0
[€) Steady State RMS at Lightting Level 1 124 m#A
(D) Steady State Inrush Peak at Lighting Level 1 462 ma
[E) Steady State Inrush Timing at Lighting Level 1
[F) Steady State Inrush Period at Lightting Level 1 |5.45 ms
[c) Steady State RMS at Lightting Level 2 251 mé&
(D) Steady State Inrush Peak at Lighting Level 2 545 maA
[E) Steady State Inrush Timing at Lighting Level 2
[F) Steady State Inrush Period at Lightting Level 2 |5.45 ms
[c) Steady State RMS at Lightting Level 3 293 mA
(D) Steady State Inrush Peak at Lighting Level 3 545 maA
[E) Steady State Inrush Timing at Lighting Level 3
[F) Steady State Inrush Period at Lightting Level 3 |5.45 ms
[c) Steady State RIS at Lightting Level 4 358 mA
(D) Steady State Inrush Peak at Lighting Level 4 542 ma&
[E) Steady State Inrush Timing at Lighting Level 4
[F) Steady State Inrush Period at Lightting Level 4 |5.45 ms
(€} Steady State RMS at Lightting Level 5
(D) Steady State Inrush Peak at Lighting Level 5 \
(E) Steady State Inrush Timing at Lighting Level 5 \
[F) Steady State Inrush Period at Lightting Level 5 \
. The lighting levels used in the M87784 series keyboards allowed for 5 levels

of active lighting controlled by Firmware Number: M877-20160803. Upon
modification of the pulsation of the PWM firmware, it was noticeable that
lighting level 5 was less controllable through firmware adjustments. Upon
further discussion, it was determined that for expediency, Boeing would
allow elimination of the 5t lighting level, which was performed through
firmware update (Firmware Number : M877-20180410).

. The results of the keyboard performance after modification were accepted
by Boeing to work within the KC46 communication network.

5.0 M8774 Keyboard Corrective Action and Resolution Instructions

All Boeing keyboards in their possession of revision level 1.0 or 1.1 (Serial #'s specified in
table 3), will require rework of the trackball O-ring seal, retaining ring, current limit fuse
and firmware update to revision M877-20180410. The rework will be issued under and
Return Material Authorization (RMA) from Staco Systemes.

All future production for M87784 keyboards from Staco will have incorporated the
aforementioned improvements per revision 1.2.
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Table 3: Serial #'s that require rework

SERIAL NUMBERS
00001 00043
00002 00044
00003 00045
00004 00046
00005 00047
00006 00048
00007 00049
00008 00050
00009 00051
00010 00052
00011 00053
00012 00055
00013 00056
00014 00057
00015 00058
00016 00059
00017 00061
00018 00062
00019 00063
00020 00064
00021 00065
00024 00066
00025 00067
00026 00068
00027 00069
00028 00070
00029 00071
00030 00072
00031 00073
00032 00074
00033 00075
00034 00076
00035 00077
00036 00078
00037 00079
00038 00080
00039 00123
00040 00124
00041 00125
00042 00126
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Appendix A: Loctite 422 Manufacturer’s Specification Sheet

LZOCTITE.

Technical Data Sheet
LOCTITE® 422™
January 2010
PRODUCT DESCRIPTION Neoprene <5
LOCTITE® 422™ provides the following product Rubber, nitrile <%
charactenistics: ABS 151040
Technology [Cyanoscryiste Pttt 270
Chemical Type Ethyl cyanoacrylate Phenolic 10040
lAppearance (uncured) |Clear liquid*®
Components One part - requires no mixing
Viscosity High Cure Speed vs. Bond Gap
ICure Humidity The rate of cure will depend on the bondline gap. Thin bond
[Application Bonding lines result in high cure speeds, increasing the bond gap will
Key Substrates |Plastics, Rubbers and Metals decrease the rate of cure.

LOCTITE® 422™ is a general purpose cyanoacrylate instant
adhesive.

Mil-A-46050C

LOCTITE® 422™ is tested to the lot requirements of Military
Specification Mil-A-48050C. Note: This is a regional approval.
Please contact your local Technical Service Center for more
information and clarification.

Commercial Item Description A-A-3097:

LOCTITE® 422™ has been qualified to Commercial item
Description A-A-3087. Note: This is a regional approval.
Please contact your local Technical Service Center for more
information and clarification.

TYPICAL PROPERTIES OF UNCURED MATERIAL

Specific Gravity @ 25 °C 1.05
Viscosity, Cone & Plate, mPas (cP)

PHYSICA MK22 @ 100 s-1 1,700 to 3,000
Viscosity, Brookfield - LVF, 25 °C. mPa-s (cP):
Spindle 2, speed 8 rpm, 2.000 to 2,500

Vapour Pressure, hPa <1
Flash Point - See SDS

TYPICAL CURING PERFORMANCE

Under normal conditions, the atmosphenc moisture initiates the
curing process. Although full functional strength is developed
in a relatively short time, curing continues for at least 24 hours
before full chemical/solvent resistance is developed.

Cure Speed vs. Substrate
The rate of cure will depend on the substrate used. The table
below shows the fixture time achieved on different materials
at 22 *C/ 50 % relative humidity. This is defined as the time to
develop a shear strength of 0.1 NNmm?* .
Fixture Time, seconds:

Mid Steel (degreased) 20050
Aluminum (degreased) 10t 30
Zinc dichromate 401t 100

Cure Speed vs. Humidity

The rate of cure will depend on the ambient relative humidity.
The following graph shows the tensile strength developed with
time on Buna N rubber at different levels of humidity.

100
0% RH / 40% RH

% Full Cured Strength @ 22 °(

// 20% RH /
25 e
"
i 0 20 _30 40 5 60

Cure 'rln;;. seconds

Cure Speed vs. Activator

Where cure speed is unacceptably long due to large gaps,
applying activator to the surface will improve cure speed.
However, this can reduce ultimate strength of the bond and
therefore testing is recommended to confirm effect.
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TDS LOCTITE 422™, January 2010

TYPICAL PROFPERTIES OF CURED MATERIAL
After 24 hours @ 22 °C
Physical Properties:
Cipefficsent of Themnial Expansion,
150 11358-2, K7
Coefficient of Thermal Conductivity, 150 B302, 0.1
Wik
Softening Point. DIM EN 1427, °C 185
Electrical Properties:
Diglectric Constant ! Dissipation Factor, |IEC 60250

100=10#

0.1 kHz 21033/ <002
1 kHz 21035/ <002
10 kHz 21035/ <002

Volume Resistivity, IEC 80083, 0-cm 2x10% to 10=10%
Surface Resistvity, IEC 60083, 0 10x10" to BOx10=
Diglectric Breakdown Strength. 25

IEC 80243-1, KVimm

TYPICAL PERFORMANCE OF CURED MATERIAL
Adhesive Properties

After 24 hours @ 22 °C
Lap Shear Srength, 150 4587

Steel (grit blasted) WNimm* 13 o 28

{psi) (2,810t 3.770)
Aluminurm (grit blasted) Nimm* 121018

{psi) (1,740t 2.755)
Inc dichromate Nrmm® Gto 13

{psi)  (BTDto 1,835)
ABS Nimm® @ to 20

{psi)  (B7TDto 2,800)
PWC Nimm® & to 20

{psi)  (B70to 2,800)
Polycarbonate Nimm* 5 to 20

psi) 725 to 2,800)
Phenolic r t
Meoprene

725 to 2,175)

Mitrile Nimm® Sto 15

{psi)  (T25t0 2,175)
Tensie Strength, 150 GB22:

Steel Nmm® 121o 25
{psi) (1,740 to 3.625)
Buna-M Nimm* Sto 15

{psi)  (T25t02.175)
“T" Peel Strength, 150 1133%;

Stesl (degreased) Nimm <05
(lbfin) (<2.8)
After 10 seconds @ 22 °C
Tensde Strength, 150 GA22:
Buna-M Nimm™® =000
{psi)  (=87TD)

TYPICAL ENVIROMNMENTAL RESISTANCE
Cured for 1 week @ 22 °C
Lap Shear Srength, 150 4587
Mid Steel (grit blasted)

Hot Strength
Tested at temperature

TN

% Strength @ 22 °C

Tamp-a-litura. c o

Heat Aging
Aged at temperature indicated and tested [@ 22 *C

100*C

% Initial Strength @ 22 °C

n AN s Tarata] ANNN

B " Exposure Time, hours

LLL

Chemical/Solvent Resistance
Aged under conditions indicated and tested (@ 22 "C.

% of initial strength

Environment *C | 100h S00h | 1000k
Motor il (MILL45152)| 20 100 100 5
Gasdine = 100 100 100
Isopropanol 22 100 100 100
Ethanal = 100 100 100
Freon TA = 100 100 100
11,1 Trchloroethane | 22 100 100 100
Heathumidiy 5% RH | 40 B0 75 3
E‘ﬁ;ﬂl‘”m'd'“ el I 100 100 100
GENERAL INFORMATION

This product is not recommended for use in pure oxygen
and/or oxygen rich systems and should not be selected as
a sealant for chlorine or other strong oxidizing materials.

For safe handling information on this product, consult the
Safety Data Sheet (SDS5).

Directions for use:
1. For best performance bond surfaces should be clean and
free from grease.
2. This product performs best in thin bond gaps (0.05 mm}).
3. Excess adhesive can be dissclved with Loctite cleanup
solvents, nitromethane or acetone.

Henkesl Americas
+860.571.5100

Henkel Europe
+40.89.320800.1800

Henkel Asia Pacific
+B6.21.2891.8858

For the most direct access to local sales and technical support visit: www.henkel.comfindustrial
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TDS LOCTITE" 422™, January 2010

Loctite Material Specification-*

LMS dated December 02, 2002. Test reporis for each batch
are available for the indicated properies. LMS test reports
include selected QC test parameters considered appropriate to
specifications for customer use. Additionally, comprehensive
controls are in place fo assure product gquality and
consistency. Special customer specification reguirements may
be coordinated through Henkel Quality.

Storage

Store product in the unopened container in a dry location.
Storage information may be indicated on the product container
labeling.

Optimal Storage: 2 °C to 8 *C. Storage below 2 °C or
greater than 8 °C can adversely affect product properties.
Materal remowved from containers may be contaminated during
use. Do not return product to the orginal container. Henkel
Corporation cannot assume responsibility for product which
has been contaminated or stored under conditions other than
those previously indicated. If additional information is required,
please contact your local Technmical Service Center or
Customer Service Representative.

Conwversions
(PCx18)+32="F
K\ 2 254 = Vil
mm [ 25.4 = inches
o J 254 = mil
Nx0225=1Ib

Nimm x 5.71 = Ibfin
Nimm? x 145 = psi
MFa x 145 = psi

M-m x 8.851 = Ib-in
M-m = 0.738 = Ib-ft
MN-mm = 0.142 = oz-in
mPa-s=cF

Note:

The information provided in this Technical Diata Sheet (TDS) including
the recommendations fior use and application of the product are based
on our knowledge and experience of the product as at the date of this
TS, The product can have a varety of different applications as well as
differing application and working conditions in your environment that
are beyond our control. Henkel is, therefore, not liable for the suitability
of our product for the production sses and condiions in nes

of which you use them, as well as the intended applications ﬁ
results. W strongly recommend that you camy out your owm prior trials
to confirm such suitability of our product.

Ay liabdity in respect of the information in the Technical Data Sheet or
any other written or oral recommendation(s) regarding the concemed
product is excluded, except if otherwse explicify agreed and except in
relation to death or personal injury caused by our negligence and any
liabdity under any applicable mandatory product liability law.

In case products are delivered by Henkel Belgium NV, Henkel
Electronic Materials MV, Henkel MNederdand BV, Henkel
Technologies France 5AS5 and Henkel France 5A please
additionally note the following:

In case Henkel would be nevertheless held Eable, on whatever legal
ground, Henkel's liability will in no event exceed the amount of the
concemed delivery.

In case products are delivered by Henkel Colombiana, 5.AS. the
following disclaimer is applicable:

The information provided in this Technical Diata Sheet (TDS) including
the recommendations for use and application of the product are based
on our knowledge and experience of the product as at the date of this
TS, Henkel is. therefore, not liable for the switability of our produwct for
the production processes and conditions in respect of which you use
themn, as well as the intended applications and results. We strongly
recommend that out your own prior trials to confirm such
51.|ilﬂ:al'rt51'r::fmr|:|'e-d|1c:t_w:“-I bl ¥ Fre

Ay liabdity in respect of the information in the Technical Data Sheet or

any other written or oral recommendation{s) regarding the concemed
product is excleded, except if otherwise explicitly agreed and except in
refation to death or personal injury caused by our negligence and any
liabdity wnder any applicable mandatony product liability law.

In case products are delivered by Henkel Corporation. Resin
Technology Group, Inc., or Henkel Canada Corporation, the
following disclaimer is applicable:

The data contained herein are furnished for information only and are
pefieved to be refiable. We cannot assume responsibility for the resulis
obtained by others over whose methods we have no control. 1t is the
user's responsibdity o determine suitability for the user's purpose of
any production methods mentioned hersin and to adopt such
precautions as may be adwisable for the protection of property and of
persons against any hazards that may be invelved in the handling and
use thereof. In light of the foregoing. Henkel Corporation specifically
disclaims all warranties expressed or implied, including
warranties of merchantability or fitness for a particular pliznse.
arising from sale or use of Henkel Corporation’s products. Henkel
Corporation specifically disclaims any liability for consequential
or incidental damages of any kind, including lost profits. The
discussion herein of vanous processes or compositions is not o be
nterpreted as representation that they are free from domination of
patents owned by others or as a icense under any Henkel Corporation
patents that may cowver such processes o compositions. We
recommend that each prospective user test his proposed application
before repetitive use, using this data as a gude. This product may be
cowensd one or more United States or foreign patents or patent
applications.

Trademark usage

Except as otherwise noted. all trademarks in this document are
trademarks of Henksl Corporation in the U5 and elsewhere. v
denotes a trademark registered i the U5 Patent and Trademark
Office.

Reference 1.3

Henkel Americas
+B60.571.5100

Henkel Europe
+48.88.320800.1800

Henkel Asia Pacific
+B86.21.2891.8858

For the most direct access to local sales and technical support visit: www.henkel.com/findustrial
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Appendix B: Littelfuse P/N 1206L.050YR Specification Sheet

POLY-FUSE*® Resettable PTCs
Surface Mount > 1206L Series

Ambient Dperation Temperature

B4 Littelfuse

Expertize Applied | Answers Delivered

Part Number | Hald Current (A)
1206L00S/50 0076 D088 0.060 [+ 78] 0.043 QuIGE 0.033 0028 D23
1206L01000 i |1 014 oAz 00 0.084 Q075 D.0BS QL0EE Doz
12D0ELMm2 D8 016 D D125 0o 0.0 008 o7 0.0s
120ELME 0.F2 0.20 n.a 0.6 [+ 0.2 [+ 1] n.og 0.08
1206L020 078 025 23 020 o7 os og 01z o.os
1206L025 37 033 029 0.28 022 (nlie] o7 0.8 o1z
12061035 050 045 A0 0.35 030 037 024 oz o156
120603518 050 0.45 040 0.35 030 0.z7 024 0z 016
12061035530 [+1:] 0.46 [+ 5] 0.35 030 037 026 oz (48]
12068L050 [y | 0.64 057 0.50 042 0= 03s 031 0.25
120EL050MS [+Try | 064 057 0.50 A2 033 035 031 0.25
1206L050/24 n.a 0.68 QuE0 0.50 043 038 033 0.zg 0.24
1206L075M3.2 1.14 104 088 0.78 QLE5 053 054 D49 0.41
1206L075ME 1. 094 a8 0.75 [l 060 054 D45 037
1206L07sTH 1.14 1. 088 078 0E5 0.59 054 D49 0.41
1206L 190TH 1.64 148 1.30 110 082 0E3 DuBD nEs 0.62
1206L150TH 30 189 177 150 13 123 110 1o 084
1206L175 250 2.25 2.00 1765 155 145 135 1256 1.10
12061200 260 244 235 2.00 178 167 160 145 1.10

Hotes: The temperabura rerating data is only for reforance, please contact Lithaifuse tachniml suppert for datail tampersture reeating nfomation.

Average Time Current Curves Temperature Rerating Curve

% % 170%
= = 150%
gz gbzs 3 g o[
a2 e o a [
33585888 3288533 3 —
PP b Sk Sk R el PP L o T o
MAAAAMAN S T Ll 12060 B |
100 N g ™ -
T = £
& %
0%
o 0%
] 40 30 30 0 0 W XN 20 & B B0 TO 20
'E Tomporetars °)
a8
E Additional Information
Datashest Besourcas Samples
I:“:I.CIJ 1
Curmrent in Amperes
Tha average time cument ourvas and Termperzbure Rarating ourvae parformanca is atfactad
by 2 rumber or variablos, and these curvas provided 2= guidanos only. Cuestomnar must
wanihy the performanca in therr application.
@ N7 Lizalfuse, lnc.
Spacificetions ara mbjact o chesgewithout notice.
Revisad: RTHIT
Use or disclosure of data contained on this sheet is subject to | S CAGE CODE DWG NO REV
restrictions of the title page of this document. A 12522 TB-224 1.0
SCALE WT SHEET
SEE SHEET 1 DO NOT SCALE DRAWING | NONE SHEET 11 OF 15




o4 Littelfuse

Expertise Applied | Answers Delivered

Soldering Parameatars

POLY-FUSE® Resettable PTCs
Surface Mount > 1206L Series

Profile Feature Pb-Free Assembly
iy
Average Remp-Up Rate (T,__to T 3°*Clsecond max To -
Temperatrs Min (T,_) | 150°C T il
. = —t
Fra Heat: Ternparature Mex (T,_1 | 200°C ]] T
Tirmie Mlin o Maxd ] B0 - 180 secs e Feanp -own |
— - £ {Pratuat|
Time Maintained | Temperature (T} 217=C E Tan
Above: Termparature it} B0 - 150 seconds £ t
Peak / Classification Temperature (T;) 60+ o & .
Time wathin 5°C of actual peak 20 — 40 s500nds I-—um-h T Tirme —>
Temperature hFF
Ramp-down Rate G°Clsecond max - All tamperare refer to fopsida of the package. measurad on the packaga body surface
Tne 25°C to peak Temperature (T, 8 manutes Max. - mmz;ﬂ::}:ﬁ:‘d:m recommanded prafi, davices may ot mast the
-~ :l“m?rnmmnda-d reficwr methods: IR, vapor phasa owan, hot air cven, N, ervronment
— Aecommended maximum pasta thicdknass is 0-Fmm 10.010ind)
- Dewices can be cleaned wsing standard industry methods and sobants
~ Dwwices can be raworked wsing the standard mdusiry practicas
Physical Specifications Environmental Specifications
. . Solder-Plated Copper (Solder Matarial: Operating/Storage . -
Terminal Matarial Matts Tin ISkl o " -40°C to +85°C
Meets EIA Specification FIS186-0E, Maximum Device Surface |
Load Solderability | »1c)/ o171 007 Category 3. Temperature inTripped | 125°C
. . +85°C, 1000 howrs
Passiva Aging -+5% typical resistarnce change
. . +85°C, 85%, A.H.,1000 hours
ER ettty -+5% typical resistarnce change
MIL-STD-202, Methed 107
Thermal Shock +85°C/40°C 20 umas
-30% typical resistance change
Sol Resi MIL-STD-202, Methed 215
No change
MIL-STD-883, Mathod 2007,
Vibration Condition A
MNa change
Moisture Sensivity Lewel | Lewel 1. J-STD-020
£ 2T Littedfuse, Inc.
Zpacifications are subject o change without notica.
Rovised: MTH17
Use or disclosure of data contained on this sheet is subject to | S CAGE CODE DWG NO REV
restrictions of the title page of this document. 12522 TB-224 1.0
SCALE WT SHEET
SEE SHEET 1 DO NOT SCALE DRAWING | NONE SHEET 12 OF 15




POLY-FUSE® Resettable PTCs
Surface Mount > 1206L Series

04 Littelfuse
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MARKIMNG CODE VAREE

AMPERAGE RATING
[SEE ELECTRICAL CHARACTERIETICE CHAAT)
SHOWN IS LEAMF RATING

—s—|

S
=Nl

~| -

Sadia.
Wiew

L

LBD mm

a7

—"'| f—o — |-—E 100 mm!
1.04m

LBD mm:

1206L00S%E0 | 0.03 [0.05|0.65(1.25
12061 0060 0.03 (0.06|0.65( 125
1Z06L012 | 0.03 (0.06 | 065 1.45
1206L016 | 0.03 (0.06|0.65( 1.45
12061020 0.02 [0.04|0.50( 1.00
1206L025 0.02 (0.04] 0.5 [ 1.00
1206L025 | 0.02 (0.02|0.45(0.75
1206L03S/E | 0.02 (0.02|0.45(0.75
1206L035/30 | 0.02 (0.04|0.50( 1.00
1206L050 | 0.02 (0.02|0.45(0.75
1206L050/15 | 0.12 | 0.13 |2.00|3.40 | 0.06 | 0.07 | 150|180 |0.02 [0.03|0.a5|075| 0.01 | 003 | 025|075 |0.002|0.018| 0.05 | 0.45
1206L050/24 0.03 [0.05]0.75 [1.25
1206L075M3.2 0.03 (0.05|0.75(1.25
120BL075/16 | 0.03(0.05|0.75(1.25
1206L075TH 0.02 (0.02|0.40|0.75
1206L1M0TH | 0.01 (0.02|0.30|0.60
1206L150TH 0.02 (0.04|0.50 1.00
1206L175 | 0.03 (0.08|0.80( 180
1206200 | 0.03 (0.07|0.80| 1.60
WARNING

= Usars shall independantly assess the suitabiity of thesa dewicas for sach of their applications

= Oparation of thase devices bayond the stated maximum ratings could resultin damage 1o the devices and lead to clectrical arcing andier fine

+ Thesa davicas ara inbendad 1o proln-cl ag:rsl tha effects of temporary owarcurant or overtemperibura condiions and ara nat intendad 1o perfom as profective devicas whers sudh

conditions are expectsd to ba repetrina or projonged n

= Exposure to shicon based cils, sobrents, clectrolyias, acds, and similar materials can adwarsaly affect the parformance of these PPTC dovicas

+ Thesa davioas undergo thermal expansion under fauft conditions, and thus shall be provided with adaguata space and ba protectad against medanical siresses
= Crouts with inductance may generzta a woliaga IL dildtl above tha rated voliage of the PPTC dewce.

QAT Lidathuse, lnc.
Specificetions am subjict in chenge without nofice.
Rersisad: RT

Use or disclosure of data contained on this sheet is subject to
restrictions of the title page of this document.
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Part Ordering Number System

POLY-FUSE"® Resettable PTCs
Surface Mount > 1206L Series

12061380 12 THYR-A

—|—— -A: Autormotive grada
Blank: Standard warsion
PACKAGING STYLE
R Taps: & Fiessl
QUANTITY CODE: K~10.000 ¥=£,000 W=3,000 P-Z,000
THIN PROF
Mot appiicabia o all parts)

XX BPECIAL VOLTAGE RATING
It appicabic b all parts. Aafer
I Elacincal Charsclartstics Tabla|
HOLD CURRENT CODE
Ratar o Eloctical Characiaristios Tabla]

L LITTELAUSE SURFACE MOUNT FPTC

SIZE

Packaging Options

Part Number | Ordering Number | Halogen Fres l,u. Code | Packaging Option Quantity/Pack Coda

1206L005/60 | 1206L005/E0WR Yes 0.05 050 Taps and Pesl 3000 WH
1206L010/60 | 1206LOVO/BOWWR Yes 0.10 100 Tape and Pesl 3000 WH
1206L012 1206L012\WR Yes 0.125 12 Tape and Pesl 3000 WH
1206L016 1206L016VWH Yes 0.18 015 Tape and Pesl 3000 WH
1206L0z0 1206L020YR Yes 0.20 020 Tape and Pesl 4000 YR
1206L025 1206L025YR Yes 0.25 025 Taps and Pesl 4000 YR
1206L035 1206L035YR Yes 0.35 035 Tape and Aesl 4000 YR
1206L035/16 | 1206L035/16YR Yes 0.35 035 Taps and Aesl 4000 YR
1206L035/30 | 1206L035/30WR Yes 0.35 350 Tape and Aesl 3000 WH
1206L050 1206L050YR Yes 0.50 050 Tape and Aeel 4000 YR
1206L050M15 | 1206L050/15YR Yes 0.50 050 Tape and Aeel 4000 YR
1206L050/24 | 1206L0S0/24WR Yes 0.50 500 Tape and Aeel 3000 WH
1706L075/13.2 | 1206L075M13.2WR Yes 0.75 075 Tape and Aeel 3000 WH
1206L075/16 | 1206L075/1EWR Yes 0.08 75 Tape and Peel 3,000 WH
1206L075TH | 1206LO7STHYR Yes 0.75 075 Tape and Aeel 4000 YR
1206L110TH | 1206L110THYR Yes 110 110 Tape and Asel 4000 YR
1206L150TH | 1206L150THWR Yes 150 160 Tape and Aeel 3000 WH
1206L175 1206L175PR Yes 175 175 Tape and Asel 2000 FR
1206L200 1208L200PR Yes 2.00 200 Tape and Asel 2000 PR

22007 Litteffuse, Inc.

Sgecifications are subject io change wifiout natice.

Frvisosd: RT7

Use or disclosure of data contained on this sheet is subject to | S CAGE CODE DWG NO REV
restrictions of the title page of this document. A 12522 TB-224 1.0
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POLY-FUSE*® Resettable PTCs % Littelfuse

Surface Mount > 1206L Series Expertise Agplled | Answers Dellvered

Tape and Reel Specifications

TAPE SPECIACATIONS: EIA-451-1 (mim])

Packaging Gode “YR": | Packaging Code "WR™: | Packaging Code "PR™:
12061020 1206LD0SE0 1206L175

1206L025 1206L0N0/E0 12064200
1206L035 1206L012
1206108516 1206L016
12061050 1208 035/30
1206105015 L0505
1206L075TH 12050 050524
1206L110TH 1206L07EM3.6
1206L150TH
W B 20+0.90/0.30 £.15+0.150.30 £ 20+0.10/-0.30 [ B178+/-10
F 3.50+-0.05 3.50+1-0.05 3.50+-0.05 D | Bsoz+-0s
E. L75+-0.10 1L75+/-0.10 1.75+1-0.10 H 1.0¢L05
D, 155+10.05 155+-0.05 1L55+-0.05 w 0.04L-15
D, L00+-0.10 100+-0.10 100+-0.10
P, 200+L0.10 A4.00+H-0010 4.00+-0.10
P, 2.00+-0.10 4.00+H-010 4.00+-0.10
P, 2.00+/-0.05 2 004/-0.05 2.00+-0.05
A LE5+-0.10 185+/-0.10 1.85+1-0.10
B, 3.85+L0.10 365+1-0.10 3E5+H-0.10
T 0.25+-0.10 0254010 025+-0.10
K 0.87+-0.10 130+/-0.10 1.70+1-0.10
Leadsr
. 300 360 390
Trailer 160 160 160
min.

S e

Tape Specifications R_eal Specifications
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Disclaimer Notice - Information fumished is belizved to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selectad for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at wener littelfuse. com/ disclaimer-electronics.

D A Ligathuse, lnc.
Spacifications aro subject tn chenge without notice.
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