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YTMR-YG15-003 SR1B177A14L4&

H #1:2025 %12 4 3 B

1. General — A F R
1-1 Scope i RTC A
This specification applies to TMR joysticks used in electronic devices.

A B ER T EFREEAZ TMR ZA4F.

1-2 Standard atmospheric conditions EKRAKRS
Unless otherwise specified, the standard range of atmospheric conditions for making
measurements

and tests is as follows:
B AN, NP AT RKASHTIAT:

Ambient temperature S : 15°C ~ 35°C

Relative humidity PRSP : 25% "~ 85%

Air pressure SV : 86 KPa”~ 106 KPa

If there is any doubt about the results, measurements should be made within the fol lowing
limits:

e FAEAT RS0, B R A AT AT 847

Ambient temperature EE : 200C £ 1°C

Relative humidity PRSP . 63% T 67%

Air pressure SV : 86 KPa”~ 106 KPa

1-3 Operating temperature range : —10°C ~ +70°C

i RRETLE

1-4 Storage temperature range : =30°C "+80°C

kiR AT R

1-5 Operators shall wear electrostatic bracelets during operation
Ak R ARAE R E BAF R F IR

2. Construction H)iE
2-1 Dimension Rt : Refer to attached drawing & kB
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3. Mechanical characteristics

HLAR PE AR

NO. I TEM CONDITIONS SPECIFICATION
T 78 G HL A

Figure of lever ) )
Circular operating

1 operation /
., . [ E7EN
AT AT X g
Add a fit force on the lever top to
push it to max. angle of each
Operation direction when lever is released |_
o 26° max
2 angle of lever |and reset position. o .
& & — 3 ’ 1o 5 > & 28 k 26
AT AR | LRAFATAS LN, £
3R 5ehe— 2 J) F AT @£ & T @
® KA K.
Operating Test position is at more than 10
3 force of lever |degrees deflection of lever. 81 4mN. m (80 £ 40gf. cm)
FATE R A BATRHA 10 BAEZAZ BN 2,

Measure the angle between the lever
and the axial center |line after the

Accuracy of reset lever pushed to the direction of

4 |position of Iever'X_X(Y_Y) and resets. 90° *£3°

BATRBZER 1o a0 46 6 x-X(V=Y) 715 B & 202 6 ]
BEATE B E P KA
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Shaft torsional

Hold the Shaft controller.
And then reset the shaft to

vertical position.

More than 0.2N.m (2.0Kgf.cm ) 10
seconds min

Tested to meet the following
requirements:

Mechanical characteristics: in
accordance with 3.3, 6.1, 6.2
Electrical characteristics: in
accordance with 4.2, 4.3, 4.4,

5 |strength The torsion moment shal |l be applied| 6.4
BATHE YR E to the shaft. Feeling: Normal
BALEAT, RBHHEATAEE£H4 | KT 0.2N.m (2. 0Kgf.cm) , £ 10
£, W7 B R AEEAT hb.
MR G A4 AT &£
MARPE AR : 754 3.3, 6.1, 6.2
WA A 4.2, 4.3, 4.4, 6.4
F R IEBF
More than 50N (5Kgf) 10 seconds
min.
Tested to meet the following
requirements:
Mechanical characteristics: in
accordance with 3.3, 6.1, 6.2
o Electrical characteristics: in
Pul | Shaft Apply specified pull force on the )
accordance with 4.2, 4.3, 4.4,
6 |strength lever upward. 6.4
BEHEKZEE  |ERTEAFL BEATmE L.

Feeling: Normal

Appearance: Normal

X F 50N (5Kgf), £ 10 £ 4f

MR JG /A AT &K
MARPE AR : /54 3.3, 6.1, 6.2
WA A 4.2, 4.3, 4.4, 6.4
FR: ER
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Push shaft
7 |strength
FEAF IR E

When the Shaft is in the vertical
position, the action is on the
Shaft and downward in the direction
of the rocker.
#EAEEA BN, R T#EATLE,
BEAATEE T

More than 100N (10Kgf) 10 seconds
min.

Tested to meet the following
requirements:

Mechanical characteristics: in
accordance with 3.3, 6.1, 6.2
Electrical characteristics: in
accordance with 4.2, 4.3, 4.4,
6.4

Feeling: Normal

Appearance: Normal

KT 100N (10Kgf) , £ 10 #r4F
MR G A AT &K
AARPE AR : 754 3.3, 6.1, 6.2
WA A 4.2, 4.3, 4.4, 6.4
F R IBF

4., Electrical characteristics

LA

NO. | TEM
i M H

CONDITIONS
A0

SPECIFICATION
A A&

Rated voltage
R R

DC 1.8V & 3.3V

Voltage Divider
2 Error
SRR EM

Voltage divider error is defined
the ratio of the voltage terminals
Output—GND to terminals VCC—GND
after the drive arm rested. 1.8V
& 3.3V D.C. shall be applied to the
terminals between VCC and GND and
then voltage divider error shall
be measured with the drive arm
operation on the |ine X—X and Y-Y.
PEREBRZEATA G EEEHT
Output—-GND 535%-F VCC-GND % /% tb
#): 4 1.8V & 3.3V D.C &R /w 3%
F VCC-GND Z 1], % R Z{A 2 34T
IBAEF XX A= Y=Y 77 &) 2] K A )2 6 M)
Ko

40. 3%~59. 7%
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Limit voltage

3 value

U N

The joystick operates in the X—X
and Y-Y directions and is tested
when tilted to 23°
BAFBAET XX Ao Y=Y &), AR4H2]
23° BK .

Min:

Max:

Within 26%
More than 74%

wAMA: 26% VAT
= KAH: 74% At

value of reset
4 position
22 {4

The absolute value of difference
between the partial voltage error
value measured after the free reset
of the rocker in the upward
direction and the partial voltage
error value measured after the free
reset of the rocker in the downward
direction. The absolute value of
difference between the partial
voltage error value measured after
the free reset of the rocker in the

left direction and the partial

voltage error value measured after|

the free reset of the rocker in the
right direction
#EAES L A d 5426 NEF 5 EiR
EZAS5EATEST 7 a b F42 )5 0F
SRR EALZ Z By 4 3THE
#ATRE AT ) 8 b B4z e NAF SRR
EZMA SRR L T @ A 0 EALE N F
SRR EALZ Z By 4 3THE

itial: Within 3%.

o Within  5%.

B 3%ANRN

> e 0 5%

Insulation

5 |resistance

Apply DG 250V to the specified

terminal and other terminals.

More than 100MQ

. . 100MQ VA £

$ % M HuA A 2 3T 55 g 35%F 19 42 DC 250V )%
Apply AC 250V (Current 2mA) between

Withstand specified terminal and other ) )

) ) Without arcing or breakdown

6 |voltage terminals for 1 minute. I,

. o o MEE 2NN
it v, R 4 b A 3T 5 A g5k F 1A A= AC 250V (Rif

2mA) ¥R 1 5 45F
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KoM KR

;3

KQ

VDD
=
. PRI 2R DAC
Functional
Block
Diagram
i B EENAS Vour
TMRHEPE & B%E3
=
GND
Symboll Parameters Test GCondition Min Typ Max Unit
5 A % R KA DA [ AREME | R KA ¥ iz
Supply Voltage
Vce 1.6 3.3 5 v
Wk E
Supply Current
lcc ‘ Ta=25C - 200 - uA
# e w R
Power on Time
Tpo Ta=25C - - 100 us
FF AL Bt 8]
Bandwidth
Bw -3dB, CL=1nF - - 50 KHz
il
OQutput
lout<1.5mA
H Rout Resistance - 5 15 Q
Electrical Voo=3V B=0Gs
Specificati fir
ons Pull to GND
= . 10 - - KQ
v R A Output Loading T 4 ¥ GND
RI Resistance
: Pull to VCC
g A A 10 - - KQ
33 3 vee
Output Loading
Cl Capacitance Qutput to GND - - 10 NF
Wd R
Qutput Loading lout<=1.5
R Resistance mA Output to GND 3K - - KOHM
LT B A U or to Vcc
Linear output
low voltage |VCC=3V,RL>=4.7
VoL - - 0.1 v
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Linear output

high voltage

VCC=3V,RL>=4.7

VOH ) VGG-0. 1 - - v
KoM B S KQ
i
Symboll Parameters Test Condition Min Typ Max Unit
5 X4 C oa wOE [ AREME | & KR ¥ 45
Nonlinear
ELin error Ta=25C -1.5 - 1.5 %
& MR E
Zero field VCC:1.8V;B:0
0. 855 0.9 0. 945 v
output voltage Ta=25°C
VOE
error
Fammine | 00TVB0 1.57 | 1.65 | 1.73 v
£ Ta=25°C
Ta=25C,
Magnetic 1.5 1.67 1.842 mV/Gs
Vcc=1.8V
SNST sensitivity
) Ta=25C,
B R R 2.76 3.06 3.36 mV/Gs
Vce=3V
Zero field
voltage output
drift in
Magnetic temperature
. VOQ_TC - -1.5 - 1.5 %
Characteris range
tics mECEAAER
B 4E M B W R by
A
Magnetic
sensitivity
drift in
TA==40°C ~
SNST_TGC temperature - 1000 - ppm/°C
125°C
range = & 75 B
#
Zero field
output voltage Ta=25C -1.5 - 1.5 %
proportional
ERAT_VO0Q
error
R Ta=25°C -1.5 - 1.5 %
JE b ) iR £
Proportional
ERAT_SNST error of Ta=25C -2 - 2 %
magnetic
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sensitivity
R BE b ) Ta=25"C -2 - 2 %
% £
Ta=25°C,
VN Noise % & Vcc=1.8V, - - 10 mVpp
BW=800Hz
TYPE REFERENCE Grade
% A & 90

HUMAN-EGDY MODEL (HBM)

AEC-Q100-002 Class |l
VESD A AR AR A
10 w F oW GCHARGED—DEVIGE MODEL (CDM)
AEC-Q100-011 Class C3
o R AR A
sealing effect (Latch up)
AEC-Q100-004 Class IA
K @52
5. Endurance characteristics
G
NO. ITEM CONDITIONS SPECIFICATION
5 M H % 1 A #
A Mechanical characteristics: in
Temperature:+80X2°C .
accordance with 3.3, 6.1, 6.2
Time: 96 hours . o .
) Electrical characteristics: in
The controller shall be subjected )
. . accordance with 4.2, 4.3, 4.4,
to standard atmospheric conditions
Dry heat ) 6.4
1 for 2 hours , after which )
it Ao Feeling: Normal
measurement shall be made. A N
earance: Norma
&G 80X2°Cle /m#‘%q:ﬁiﬁ 96 /)~ H'j_ pp, -
Bk B E KA Tk E 2 i MARPERE : 4446 3.3. 6.1, 6.2
NN “ Y 7‘
x WA AR A 4.2, 4.3, 4.4, 6.4
T\ o ’
FR: B
Temperature:-30 £2°C _ o _
) Mechanical characteristics: in
Time: 96 hours )
) accordance with 3.3, 6.1, 6.2
Surface moisture shal | be ) o )
Electrical characteristics: in
removed, and then the controller )
) accordance with 4.2, 4.3, 4.4,
shall be subjected to standard
Cold ) o 6.4
2 . atmospheric conditions for 2 _
i FE M ) Feeling: Normal
hours, after which measurement
Appearance: Normal
shall be made. BUMb B 33, 6.1. 6.2
i 3 4’1’\:1
XY 4 3o+20am%¢zi§%d - rib han 43 ad b4
MR A
HT %uﬁvﬁ VEIG EERRSTH | o0
B B B
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Temperature: +60 = 2°C
Humidity: 907 95%RH

Time: 96 hours

Surface moisture shall be removed
And then the controller shall be

Mechanical characteristics: in
accordance with 3.3, 6.1, 6.2
Electrical characteristics: in
accordance with 4.2, 4.3, 4.4,

Damp heat . ) 6.4
. sub jected to standard atmospheric )
L P2 o , Feeling: Normal
conditions for 2hours, after which
Appearance: Normal
measurement shall be made. B R 5 3.3, 6.1, 6.2
> o ~ — ! I'N'Er . A . A .
5B 60E£2°C 90% 95%RH 125 Ak ¥ EEZ T;: A A0 43 44 64
N 2, ! AT E 4 LN 4.0 4.4, 0.
HE 96 NI, RBADEIE LR f;%
WA THE 2 DB, o
Low temperature -20x3°C 30
minutes
High temperature: +60 £3°C 30 _ o _
ot Mechanical characteristics: in
minutes
o accordance with 3.3, 6.1, 6.2
Number of cycles: 5 ) L )
. Electrical characteristics: in
Surface moisture shall be )
accordance with 4.2, 4.3, 4.4,
Temperature removed, and then the controller

cycling test

shall be subjected to standard

6.4

Feeling: Normal

=Y EZSUIRES atmospheric conditions for 2
. Appearance: Normal
hours , after which measurement , .
AR AR AF 4 3.3, 6.1, 6.2
shal |l be made. WAL A A2, 4.3, A4 6.4
o —_ N ~ ’L' : 4¢ a . A ) . A ) . A} .
FAKRA-2023° ClaiBAEL E 30 & P ?;A
SN o S o ~1 ‘;*‘ : '%
b, & im 60E£3C E 30 44, MK 5
K, FEKAEIUG A E RS TR
B2 D ENR
Set the joystick with knob on a set
that weighs 100g. and drop the set ) o )
) ) ) Mechanical characteristics: in
vertical ly with the set tilted 30 )
accordance with 3.3, 6.1, 6.2
degrees. ) o )
] Electrical characteristics: in
Height :75cm )
) accordance with 4.2, 4.3, 4.4,
Number of falls :1 times 6.4
Drop test Floor of falling: Rubber plate ’ )
s ) ) Feeling: Normal
K ) K, with a thickness of 3cm

FEHETOEATAEE 100g 494k
b RBP4 Mme 30° £A%
To

% % : 75cm

BETFRE: 1K

BT @E: BEA 3cm 691 AR

Appearance: Normal
PUARPEAE : 56 3.3, 6.1,
WA A 4.2, 4.3,
FR: W

SPAL: IEH

6.2
4.4, 6.4
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Mechanical characteristics: in

Mechanical life should be tested ]
5,000, 000 cycles at the speed of | accordance with 3.3
one cycle per second without Electrical characteristics: in
Number of . . . )
electrical load when joystick accordance with 4.2, 4.3, 4.4
6 cycles rotate 360° at 23° position. Feel i N |
. . ~ .| Feeling: Norma
At 2K b E R HIRAET AN B/ A EAT I &

HUARPE fE: 45 & 3.3

% 23.0° {z B 34T 360° A M4K,,
VAR A 4.2, 4.3, 4.4

Z 4 5,000,000 A .

FR: B
6.Switch characteristics (FOR WITH-SWITCH TYPE)
FAAK (ERATFFF XA
NO. ITEM CONDITIONS SPECIFICATION
P 7 fH &t M #
Apply side force perpendicular to
. the lever’ s axial direction on
Operating .
the lever until the lever stops,
1 force 6.0x3. 0N (600%300gf)
s measure the max force value.
)
¥—Athq e FHEALEIE
TH) Ak, 2B 7 2R 2 ) KA.
Put the switch lever upward,
apply 2 times of the static
operating force over the lever’
s axial direction of the lever,
Travel measure the variance of the
2 . . 0. 35+0. 5/-0. 2mm
H= switch stroke.
T K BRAEIRAL (324F) B TAFE4E
B, FEREAAT R FHAIETED
7] ZH 0 A E AR AR B R F) B Z
A FNIED o
Max i mum o .
) Within 70C
3 Ratings N DC3. 3V 1mA
o 1 - 70°CVAR
R K EACE
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Contact

4 resistance

ik P A

Apply 2 times of the operating
force of the static load on the
vertical direction of the lever,
measure the resistance by using
the Contact Resistance Tester
with 1KHZ, 20mV, 5750mA of
current.

FmAE T Ve ) Z 5% 0L F7 e T 4R AE
#H2Z # S L (1KHZ, 20mV, 5750mA) f%
W, AL A PR

200Q Max
200Q A F

Switch number

Under electrical load

DC3. 3V/1mA, compress 10N (1kgf)
force to the lever which is
released and reset to vertical
position. Switch life should be

tested more than 1, 000, 000 cycles

Mechanical characteristics:

accordance with 6.1, 6.2

Electrical characteristics:

accordance with 6.4

in

5 of cycles at the speed of 2cycles per Pressing feel: Normal
TR F a4 second. PARPE AL 55 6.1, 6.2
REIRET (DC3. 3V/1mA) , £EAT A | LR & 6.4
W )G £ B T @A 10N BAEFRE: EF
(kgf) B H)E 71, VA 2 R/ AV 8938 B
*FF X 47K, A4 1, 000, 000 2k
Ak,
Version Date. Author. Content.
MR A 43T B 4 BITA BT AR
Apgroyed g?eékh Dezggg}dept
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