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NAVICO

THIRD ANGLE PROJECTION
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General

1.

used in elecironic equipment.

Scope: This specification applies to rotary encoder(incremental type)

2. Stondard otmospheric conditions:Unless otherwise specified. The standard range
of aimospheric conditions for moking mecsurements

3.
4.

5.

6.

Production countiry

and fests is gs follows.

Ambient temperature : 15°C ~ 35°C

Relative humidity 25% ~ 75%

Air pressure B6kPa ~ 106kPa
Operating tempercture ronge : —-40°C ~ +85°
Storoge temperature range -40°C ~ +85°
Raoted voltage Encoder D.C 10V

Switch D.C 16V
Roted current Encoder D . C 1 mA
Switch D.C 20mA

VIETNAM

Mechanical

Marked on packoge label as

characteristics

C
C

MADE IN VIETNAM"

Item Conditions Specifications
1 [Rotation angle 360° (Endless)
2 |Detent points 24 detent points
3 |Each detent angle 15.0° £3.0°
|
|_5°C ~ B85°C | 12.0 mN-m+6. 0 mN-m
4 |Rotgtion torque S e — = — — — — — — — — ]
Operating temperaturel -20°C ~ 5°C | 40 mN-m mox.
(Detent torque) PN s
[-40°C ~ -20°C| 50 mN-m max.
Without domage or excessive
Pull and push stotic lood of 100N sholl be play in Shﬂfi. )
S [Shoft pull-push | gppiied to the shaft in the oxiol direciion  |No excessive abnormalify in
strength rotuhonuyfeehng. o
for 10 second. (Mount the product to P.W.B.) And electrical characterisiics
shall be satisfied.
A momeniory load of 0.5 Nm shall be opplied of |Wilhout excessive ploy or
. . . bending in shaft.
6 |Shaft side-load the point Smm from the tip of the shoft in o No excessive abnormality in
strength direction perpendiculor to ihe oxis of shaft rototionol feeling. .
And electrical choracteristics
for 10 second. (Mount the product fo P.W.B.) shall be sofisfied.
A momentory load of S0 mNm shall be applied af 0.5xL/30 mm(P-P)mux
7 |Shaft wobble the point 2mm from the tip of the shofl in @ ) '
direcfion perpendicular to the oxis of shoft. L :Distonce between mpunling
surface and megsuring point
(Mount the product to P.W.B.) on the shafl.
Shaft play in S . L.
8 |rotational wobble | Meosure with jig for rotational angle. 2° maox.(Initial)
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Electrical chorocferisiics(encoder)

1.5vV.(Fig-3)
Rotate shaft at speed 60¢3 min-! ond measure.

[tem Conditions Specifications
1 [Output signal (Output of phose difference Fig-1) A.B 2 signals.
2 |Qutput resolution Number of pulses in 360° rotaotion. 12 Pulse / 3B0°
. Measurement shall be stable condition which a
3 |Contact resistonce| guiput signal is ON condilion. la max.
. Meosuremen! circuil diagrom.(Fig-2) .
4 [Bouncing At rotalionol speed 60 min-} t1.,t3:
<Phase t1,t3 (Fig-3)> ms magx
(Possing time between 3.5V and 1.5V) S ox.
S |Sliding noise Take sliding noise os time in the code-on area
phase 12 between bouncing(tl,13) and voltage change exceed 3 ms max.

Measurement shall be mode under the condition

T1, T2, T3, T4(Fig-1)

Imin. beiween individual iferminals ond o shaft.

6 |Phase-difference which the shoft is rotated at 60 min-1, 4 ms min.
I loti Measurement shall be mode under the condition
7 |thsula ron which o voltoge of 250V D.C. is opplied between | SOMg min.
resistance | jndividual terminals ond o shoft.
. A voltage of 300V A.C. sholl be applied for i i
8 |Withstand voltage |+ ¥°''0 Without arcing or

breackdown.

Switch characteristics(switch)

[tem Conditions Specifications
1 | Switch type Push type S.P.S.T.
Meosurement the contoct resistance between
2 |Contact resistance| COM and SW when push SW is ON. 100ma max.
Applying force: B.5N
. Measure the mox.lood until switch turned on when
3 Switch . pressing the center of shaft to the operation 6.0 N £+ 2.5 N
operation force |direction of push SW.
0.4 mm _g'g mm
Meosure the distance until switch turned on when i
4 | Push stroke . (At push force B.5N)
pressing the cenfer of shoft to the operation | |
direction of push SW. 0.3 mm :1-8 %g mm
(Travel to ON)
Meosurement circuil diagram.(Fig-4) £4 15 -
S |Bouncing At operotion speed 3~4 {imes/s , .
<Phose t4.t5 (Fig-5)> 10 ms max.
(Possing time between 1.5V and 3.5V)
I loti Measurement shall be made under the condition
g [thsulolion which o voltoge of 250V D.C. is opplied beiween | SOMaq min.
resistonce | individual terminals ond o shoft.
) A voliage of 300V A.C. shall be applied for Without arcing or
7
Withstand voltage Imin. beiween individual terminals ond o shofi. | breakdown.
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Phose difference.

Meosurement circuit diogram.

Fig- Fig-
(Fig-1) Stable pogition of detent (Fig-2)
D.C5V
Detent angle Y T T Detent angle 10kn 10kn
l I ! 10kn
Signal OFF— | | Signal —oSignal
N - A 8]
T|T2|T3|T4 M /1 =
0. O1uF | | 0. 01uF
Signal OFF ——— ENCODER_-I
B N ] COM
C.W direction % % %
At each detent posision, ouipui between COM and A is staoble ON or OFF.
(Ouiput between COM and B is not specified.)
Bouncing phase(Fig-3) Measurementi circuit Bouncing phase(Fig-5)
diagram. (Fig-4)
t1 t3 t4 t5
Oscillo ~
OF F— — 10ko scope OF F— —
3.5Vl —1— 3.5vil- — — & A
1.5Vt o — l.SV—‘_———'*JI
ON 5 ON
Encoder terminal layout
ond switch circuit diocgraom.
(Fig-86) (SWITCH)
71
|
O0——0 (SWITCH)
Camb———Js
(ENCODER)
| o—1lo 5
I | A
| EnC A:Output signal A
NCODER:
| | B ¢+ (ENCODER) B:Output signal B
L .
-_— — . S:Output |
: SAITOH: - SDgloul elons
Notice
Common termingl is shared
between encoder ond switch
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Durability

[tem Conditions Specifications
The shaft of encoder sholl be rotated to|Roiation torque: Inifial torque £70%
1 {Rototion life 200.000cycles at o speed of BOO to 1000 |Phose-difference: 2.5 ms min.
(Encoder‘) cycles/h in room temp(5°C fo 35°C) Contfact resistance: 100 o max.
without electrical lood after which Electrical chorocteristics item: 4,5,7.8
measurements shall be mode. The some os the initial specifications.
Apply 8.9N push strength to shaft to the ]
2 | Push operating |ife [switch operating direction. Operation force: ]
. The shaft of encoder shall be pushed to Initiol operation force 402
(Switch) 200,000 times at a speed of 2500 timess/h|Contoct resistiance: 200 mo mox.
in room temp(5°C to 35°C) without Swiich charocieristics item: 4.5,6.7
elecirical lood ofter which measurements | The same as the initial specifications.
shall be made.
The encoder shall be stored at o temperature
of BS5:3°C for 240+10h in o thermosiatic
3 |Heat temperoture | chomber. And then the encoder shall be sub-
jected to standord otmospheric conditfions for
1.5h aof ter which meosurements shall be mode.
(Without elecirical lood) Contoct resistonce: 100 o mox.
The encoder sholl be stored af o lemperoture | gy Conioct resistance: 200 mo mox.
L. of B0:3°C wiih relative humidity of 90% to
4 |Humidity 852 for 240#10h in o thermosiatic chomber. Mechonical characteristics item: 4
And then the encoder shall be subjected to . e
stondord otmospheric condilions for 1.5h Electrical choracteristics item: 4,5,6,7.8
af ter which meosurements shall be made. Switch characieristics ifem: 3.4.5.6.7
(Without elecirical load)
The some as the initiol specifications.
The encoder shall be stored at o temperature
of -40:3°C for 240¢10h in o fhermosiafiic
S [Low temperature chomber. And then the encoder shall be sub-
jected to stondard oimospheric condiiions for
1.5h of ter which measurements shail be made.
(Withou! electrical load)
Packing:

(1)Package style : Card board box.(S00pcs./Packaging)
(2)Package size : L=374xW=272xH=116
(3)Tray style : Plastic tray.(100pcs./tray)
(4)Tray size L=356xW=260xH=19. 4

sheet

Marking

1. Date code
2. Output signal

Handling of approval specificotion

Gas absorption

Polyethylene sheet
Pocking case

ray
(Empty iray of tfop)

1.This specificotion from specify this ifem only. Please perform your approval test in the actuol

equipment conditions beforehand.

2.Mriting in this specificotion from ore subject to change through precoutions.
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Z@X Application Notes

1.Prohibited items on fire and smoking
Absolutely ovoid use of o product beyond its raoted ronge becouse doing so moy cause o fire.
If misuse or abnormal use may result under conditions in which the product is used out-of
its roted range, toke proper meosures such os current interruption using o protective circuit.

The grode of nonflommability for resin used in product is “94HB,"which is bosed on UL94
Stondards (flommability test for plostic moieriols).
Prohibii use in o location where o spreading fire may be generated or prepore ogoinsi o spreading fire.

2.For use in equipment for which softy is requested

Although care is taken to ensure product quality, inferior Choracteristics, short circuits, and open
circuits ore some problems thot might be generated. To design o equipment which ploces moximum emphasis
on safety, review the offect of any single foult of o product in odvance and perform virtuaolly
foil-sofe design to ensure moximum safety by:
-.Preporing o protective circuit or o profective device fo improve sysiem safety, and set
-.Preparing a redundant circuit 1o improve sysiem sofety so thot the single fouli of

o product does not couse a dangerous situation.

3.Relicbility

Storage condition
Do not store the product under high temperatures and/or high humidity, or in @
locotion where corrosive gos may be generoted.
Store the product at room temperature ond room humidity in o packed condition.
Use them within o maximoum of 6 months.
Check the dote of monufaciure on the pockage box
ond opply the “first-in-first-out® rule.
If unpocked product musi be stored aos inventory, Store them in polyethylene bag
to keep out air.
The encoder’s pulse count method should be designed with igking operating speed,sompling time,ond
the design of the microcomputer software, efc. into consideration.

The item designed mainly corresponds to JIS(Japonese Indusirial Standords) on the reliability conditions.
4.This product dose not yet conform to Halogen Free regulafion generolly required.

Information of Chemicol Substonces ond Environmeniel Hozardous Substonces.

This product has not been manufoctured with ozone depleting
chemical conirolled under the Montreal Protfocol.

This product complies with ihe RoHS Directive

Restriction of the use of certgin Hozordous Substance

in electrical and electronic equipment DIRECTIV2011/65/EU).

All the moteriols used in the part aore registered moterial under the Law Concerning
the Exomination aond Regulation of Monufocture etc. or Chemicol Substonces.

less

Soldering conditions :
Perform the soldering under the conditions shown bellow.

Soldering conditions (1)

Specific gravity of flux ----- 0.83 + 0.05
Flux fooming time ----- Within 5's f Y
Flux fooming level ----- 1721 or less P.W.B

Preheating temperature ----- 100 °C max.(Ambient temp.) é’ Flux
Preheoting time ----- 70s mox.

\,A~:i%
| 1/2tor

Soldering should be performed ot260 °C or less within 3 s by twice moximom.
Conditions of P.W.B Thickness Moteriaol ----- t=1.6 mm

Double side copper clod phenolic resin Laminates.
Soldering conditions (2)
<Soldering iron>

Soldering iron : 20W or lower.
Temperature at 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, care should be token in the cose of wiring such as jumper wire neor
the product body where flux is delating.

If flux is spattered to the product body,

it may couse electrical contact or sliding trouble.
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