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PRODUCT SPECIFICATION FOR APPROVAL

Product Description: : ENCODER

Product Part Number : (Panasonic Part Number: EVERQHPKO016B)

Country of Origin : VIETNAM (Indicated on the packing label in English)
Applications : Model

* In case of use other than the application described above, contact Panasonic representatives.

* If you approve this specification, please fill in and sign the below and return 1 copy to us.
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Approval Date :
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Electromechanical Components Business Division Prepared by : Input Devices Development Team
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Phone: (06) 6908-7304 (Direct) _
Signature

Name (Print) A. Matsumoto
Title Staff Engineer
Phone +81-868-26-3791
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1. Notification items.

1.1 Infomation of Chemical Substonce and Environmental Hazardous Substances.
-This product has no! been manufactured with ozone depieting chemical controlled under the Montoreogl
Protocol.
-This product complies wuth the RoHs Directive (Restriction of the use of certain Hozadous Substance in
electricol and electronic equipment {DIRECTIVE 2011/65/EU).
-All the moterials used in this part are registered material under the Low Concerning the Exomination
and Reguration of Manufacture etc. or Chemical Substonces.
-This product does not yet confirm to Hologen Free regulation generally required.

1.2 Limitofion of Applicalion
- This product hos been designed ond monufactured for generol elecironic devices, such os

home electronics, office equipmenl, information devices and communicalion devices.
In an evenl that this product is used for more sophisticated opplicetions requiring higher
safety ond reliobility and its foilure or malfunction of this produc! moy impose damoge o
humon fife or property, ogreemen! ‘on producl specificolions for approvol suilchle for such
applicalions ore required.
Such applications sholl include the following:

- gircrafll equipment, cerospaoce equipment, disoster prevenlion / crime prevention equipment,
medical equipment, transporiation equipment (vehicles, froins, ships, efc.). informalion
processing equipment thal are highly publicized, and olther equivolent equipment

- Regardless of its opplications, in an event thol this product is used for fhe equipment requiring
high sofety levels, place proteclive circuits or redundont circuits ond perform sofely tests to
improve your products' safely.

1.3 Expaort conirol
When going through expori procedures, please comply with laws and reguioltions relaied
to export confrol such aos Foreign Exchange and Foreign Trade Law.

1.4 Hondling of opproval specificelion
- Writings in this specificotion from ore subject 1o chonge through precoulions.
-This specification from specify this ilem onfy. Please perform your approvael fest in 1he actual
equipment conditions beforehond.

1.9 Manufacturing sites

Production country : Vielnom

Production factory : Panasonic Industrial Devices Vietnom Co.,[1d

Address : Plot J1, J2 Thang Long Industrial Park, Dong Anh District, Hanoi, VIETNAM

2. Quiline
2.1 This specificalion opplied fo rofory encoder used in electronic equipment.

2.2 This specificotion is a constituent document of contact for business concluded belween your
compony ond Ponasonic Corporciion.

2.3 [tem not particularly specified in this specification sholl be in conformence with JIS Standords.
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3. Shape ond dimension, Circuil diagram, Marking
3.1 Shape and dimension (General dimension toleronce : 0.5mm) <Unit : mm)
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3. N (Distinction of production country)
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L 1mm ncoder EVERGHPKO 168
Encoder terminal layout
and switch circuit diagram.
(SWITCH)
1
I
O0——0 (SWITCH
coMf———s ‘
. | o (ENCODER)B

I

I | A

| -

| ' | B (ENCODER) ENCODER: A:Output signal

L_ L B:Output signal
B

SWITCH: D:Qutput signal
for switch

Notice E:Qutput signal
Common terminal is shared for switch

between encoder ond switch

A
B

4. Generaol

4.1

4.2

4.3

4.4

4.5

Rated voltage :Encoder part D.C 10V
Switch part D.C 16V

Rated current :Encoder part D.C 1mA
Switch part D.C 20mA

Operating temperalure raonge : -40°C to +857°
Storage tempercature range . -40°C to +85%C

Standard aitmospheric conditions

Unless otherwise specified. The standard range of otmospheric
conditions for moking measurements ond ftests is as follows.

Ambient femperature : 15%¢ to 357
Relative humidity . 25% to 751
Air pressure : 86kPa to 106kPo

Panasonic Corporation
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S. Performance

5.1 Mechanical performance (Encoder part)
[tem Conditions Specifications
360° Endless
S.1.1 Rotation angle ( )
S.1.2 | Detent points 32 detent paint
5.1.3 Each detent ongle 11.25°+3°
S5.1.4 | Rotation torque Operating temperature I 5°C~86°(C Befor reflow soldering
(Detent torque) | 12.0mNm ¢ 6.0mNm
After reflow soldering
(Avaroge torque) | 10.0mNm ¢ 6.0mNm
[}20°c'~5°c 40 mN-m mox.
| -40°C~-20°C| 50 mN-m max
Pull ond push static lood of 100N shall be Without domoge or excessive
haf t I -push :
5.1.5 S g,reﬁ;,h pus applied to the shoft in the oxial direction play in shoft. .
for 10 second. (Mount the product to P.W.B) No excessive abnormality in
rotational feeling.
And electrical characteristics
shall be satisfied.
5. 1.6 | Shoft side-lood A @omenlury lood of Q.SN shall be opplied ol the Hithgui excessive play or
T strenglh point Smm from the tip of the shafl in o bending in shafl. o
direclion perpendiculor to the axis of shafl No excessive abnormalily in
for 10 second. (Moun! the product to P.W.B) rotational feeling. -
And electrical choracteristics
shall be sotisfied.
Shaft wobble A momentary lood of SO mNm shall be applied ot 0.55xL./30 on{P-P)nax
5.1.7 the point 2mm from the tip of the shaft in a L=Dislunce.betvegn mounling surfoce
direclion perpendicular to the axis of shaft. ond meosuring point on lhe shoff.
(Mount the product to P.W.B)
Shoft play in Meosure with jig for rototional angle. 2° mox
S5.1.8| rotationol wobble
5.2 Mechanical performance (Switch part)

[tem Conditions Specifications
5.2.1 Switch fype Push type S.P.S.T.
soz | Seion e e bl i et o e e |
5.5 3 | Push stroke Meosure the distonce unfil switch furned on when pressing [ Q. 4mm 33 mm

the cenler of shaft to the operafion direction of push SW.
< Switch feeling curve (Fig.-8)>

(At push force 8.5N)

0.3mm $:32 mm
(Travel to ON)
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S.3 Electrical

performance (Encoder part)

Item Conditions Specificotions
5.3.1 | Output signal | (Oulput of phase difference Fig-1) A.B 2 signals.
5.3.2 | Oulpul resolution | Number of pulses in 380° rolation. 16Pulse / 360°
Contoct resistance | Meosurement sholl be siable condition which o lo max.
5.3.3 rest output signal is ON condition.
) Meosurement circuit diagram.(Fig-2) .
5.3.4 | Bouncing Al rotational speed B0 min-l tl.t3: 5 ms mox.
{Phase t1,t3 (Fig-3)>
(Passing time between 3.5V ond 1.5V)
L . Toke sliding noise os time in the code-on orea £2: 3 ms mox.
5.3.5 St']'d'"g noise | hetween bouncing{tl,13) ond voltage change
phase exceed 1.95V.(Fig-3)
Rotate shaft at speed 60t3 min-1 and measure.
S.3.6 |Phose-difference | Measurement shol! be made under the condition T1 T2, T3, T4Fig-1)
which the shoft is rotated ot 60 min-1. 4 ms min.
Insuloli il Meosurement shail be made under the condition SOMa min.
5.3.7 |[!nsulotion resistonce | wpich o voltage of 250V D.C. is applied between
individual terminals and a shoft.
5.3.8 | witetond vattoge | fotal 1898, 01 00U NCo sholl be oonL 60 Ty | Without orcing or breckdom.

5.4 Electrical

performance (Switch part)

[tem Conditions Specifications
. Meosurement circuit diagrom.(Fig-4) .
S5.4.1 Bouncing Al operation speed 3~4 times/s t4.15: 10ms mox.
<Phase t4.%5 (Fig-5)>
(Passing time between 3.5V and 1.5V)
5 4.2 Contocl Measurement the conlac! resistonce between COM 100mo mox.
resislance and SW when push SW is ON. Applying force: 7.0N
. Measurement shall be mode under the condition SOMa min.
5.4.3 I:::%g:égge which a volioge of 250V D.C. is opplied between
individual terminols ond a shaft.
S.4.4 |Withstond voltage| A voltage of 300V A.C. sholl be applied for Without arcing or breakdown.
Imin. between individuol terminals ond o shaft.

Panasonic Corporatio
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Phase difference. Measurement circuit diagram.
(Fig-1) (Fig-2)

Detent angle

Stable position of detent
TR D.C5V

—a

T T Detent angle 10ka
[

|
] F — 10kn 10ka
SlinOI oF _I | | Signal o— —oSignal
NEHE R 12 A 8
| - - —
. I I = [_ _] -
Signal OFF 0.01uF | | 0.0lsF
B o [ ENCODER
C.W direction w /COM W
At each detent posision, output between COM and A is stable ON or OFF.
(Output between COM ond B is not specified.)
Bouncing phase (Fig-3) Measurment circuit diogram (Fig-4) Bouncing phose (Fig-5)
t1 - i3 t4 t5
OFF — — 10ka Oscillo scope OFF — N
3.5V —1— D C 3.5Vl — —l+ 11—
5V
1.5V +H— 1.5V _—[:j—
ON 5 ON
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5.5 Durability performance
"Ttem Conditions Specifications
5.5.1 The shafi of encoder shall be rofated to [Rototion torque: Initiol torque +70%
Rotation life 139,000 cycles ot o speed of 60O to 1000 |Phose-difference: 2.5 ms min.
. R N Contoct resistance: 100 o max
les/h I 15 to 35 .
(EnCOder) c!,’c esrh roz.)m emp(15°C fo .C) Clause 5.3.4, 9.3.5, 5.3.7, 5.3.8 be conformed
without electrical load afier which
measurements shall be mode.
(1 cycle is 360° ratation of CW and
360° rolotion of CCW)
5.5.2 | pysh operating life | Apply 8.5N push strength to shaft to the| Operation force:

(Switch)

switch operating direction.
The shaft of encoder shall be pushed to

30,000 times ot a speed of 2500 limes/h
in room temp(15°C to 35°C) without
electrical lood ofter which meosurements
shall be made.

Initial operation force #4031
Contact resistonce: 200 mn max.
Clouse 5.4.1, 5.4.3. 5.4.4 be conformed

5.5.3

Heat temperature

The encoder shall be stored at o temperature
of 85¢3°C for 240:10h in o thermosiatic
chomber. And then the encoder shall be sub-
jected to standord atmospheric conditions for
1.5h after which measurements shall be made.
(Without eiectrical lood)

5.5.4

Humidity

The encoder shall be stored of o temperature
of 60:3°C with relotive humidity of 90f to
95¢ for 240:10h in o thermostatic chomber.
And then the encoder shall be subjected to
standord olmospheric conditions for 1.5h

of ter which measurements shall be mode.
{(Without electrical load)

5.5.5

Low temperature

The encoder shall be stored ot o femperature
of -40£3°C for 240:10h in a thermostatlic
chamber. And then the encoder shall be sub-
jected to stendard otmospheric conditions for
1.5h after which measurements shall be made.
(Without electricat load)

Contact resistaonce: 100 o maox.

SW Contact resistonce: 200 ma mox.

Clause 5.1.4, 5.3.4 to 5.3.8
5.4.1 to 5.4.4 be conformed

Panasonic Corporat
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6.Packing: [Carton Box Size]
?gé:?thylene
(1)Package style : Card bord box.(250pcs./pack)  arion Packing cose

sheet

(2)Package size : W:160 X L:260 X H:130
(3)Tray style : Plastic tray.(50pcs./tray)
(4)Tray size : W:150 X L:248 X H:25

.9.0.9.
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7. Soldering conditions

Perform the soldering under the conditions shown bellow.

Soldering conditions (1)

Temperature profile of reflow soldering.(Fig-7)

<Reflow soldering> - N
Solder cleam thickness : . 60— — — — — —- ';0? or
t=0.15 mm - 0.2 mm o 20 oture ving
-Soldering condition(1) e ||
{Reflow soldering> 5 180 I
Fig-7 2times max. E | N
(Temperature profile of o | R
reflow soldering) € | O
‘Prohibitive items a
You sould not use preflux. 60~120 ! ! I ! 30~40
Time(s)

Soldering conditions (2)
<Soldering iron>

-
\.

Sordering iron : 20W or lower.
Temperature ot the iron tip : 350°C or lower.
The duration to apply the soldering iron : 3 seconds or lower. (1 time)

PWB design - When you design mounting hole of PWB, please refer to its dimension
defined in this specification.

Particularly, caore should be token in the case of wiring such as jumper wire near
the product body where flux is delating.

If flux is spattered to the product body,it moy couse electrical contact or
sliding trouble.

8.zﬁ§ Application Notes

8.1 Prohibited items on fire and smoking
Absclutely ovoid use of a product beyond its roted ronge becouse doing so may cause a fire.
If misuse or obnormal use may result under condifions in which the product is used out of
its rated range, take proper meosures such as current interruption using a protective circuit.

The grade of nonflammability for resin used in product is "94HB,”which is bosed on UL94
Standords (flommobility test for plostic materials).
Prohibit use in o location where o spreading fire moy be generated or prepare ogainst a spreoding fire.

8.2 For use in equipment for which sofety is requested

Although care is token to ensure product quality, inferior Characteristics, short circuits, and open
circuits are some problems that might be generated. To design a equipment which places moximum emphasis
on safety, review the aoffect of any single foult of o product in advonce ond perform virtually
fail-safe design to ensure moximum sofely by:
- .Preporing o protective circuit or a protective device to improve system sofety, and set
-.Preporing a redundont circuit to improve system sofety so that the single foult of

o product does not couse o dongerous situction.

8.3 Reliability
- Storage condition

Do not store the product under high temperatures and/or high humidity, or in o

locotion where corrosive gas may be generated.

Store the producl at room temperoture and room humidity in o pocked condition.

Use them within o0 moximoum of 6 months.

Check the dote of manufocture on the package box

and apply the “first-in-first-out” rule.

If unpacked product must be stored as inventory, Store them in polyethylene bag
to keep out air,

- The encoder’s pulse count method should be designed with toking operating speed,sampling time,
ond the design of the microcompuler sofiware, eftc. into consideration.

Panasonic Corporation
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