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1. General — & FR

1-1 Scope #ERER

This specification is applicable to TMR joystick used in electronic equipment.

The device produces a |inear response when the output voltage is within the specified voltage
range. Outside this range, sensitivity is reduced and nonlinear

ARMEPBENTELTREEAZ IR EATF. SMBECEEALHCEERAN, ZRE > L840
o AXANCEZI, REEASEIK, FHLAIERMY

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

and tests is as follows:

MR 73 AR, R EAEAT KR UK4T AT

Ambient temperature - : 15°C 7 35°C

Relative humidity Aa iR & : 25% " 85%

Air pressure LE : 86 KPa~ 106 KPa

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

o A AEATEE SR, S AT F44 T 247

Ambient temperature B : 200C £ 1°C

Relative humidity Aa iR & 1 63% T 67%

Air pressure LE : 86 KPa~ 106 KPa

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

HFRRAETTH

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

'f%/ﬁ"/m /&E]

1-5 Operators shall wear electrostatic bracelets during operation
Ak B ARAE B F AR 30

2. Construction H)ig
2-1 Dimension Rt : Refer to attached drawing & La =B
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3. Mechanical

characteristics

U AR P R
NO. ITEM CONDITIONS SPECIFICATION
P 7 HfH K # A #
Figure of lever . .
) Circular operating
1 operation / B X
BAT A7 X o
Add a fit force on the lever top to
. push it to max. angle of each
Operation ) ] )
direction when lever is released .
5 angle of lever 4 . s 30° max
_ . and reset position.
ZATAE R A R . PN . ® K 30°
i T seARTaRRBERN, AEA |
~ TR e — & A 3 38 AT 4 0 4E & 5
R KA.
Operating Test position is at more than 10
3 force of lever | degrees deflection of lever. 120X 40gf
AR A FEAT R 10 AR L2 5 B A%,
Measure the angle between the
Accuracy of lever and the axial center line
reset after the lever pushed to the
position of direction of X-X(Y-Y) and resets. N
1 lever ARG XXO-Y) A Las | 0 S
BAFEBEEE | NEEAHE2APORNAE.
)4
Apply force on the lever
perpendicular to the lever’ s|More than 2.5Kgf.cm 3 seconds
Knob strength ) ) .
5 e ATind g A rotation direction. min
o ﬂ by o e
okl L B TEAGAGRTEAF L. X F 2. 5Kef.om, £V 3 44
Pull st th Appl ified I f
Uil streng PRIy specitied pu erce on More than 50N 3 seconds min
6 of lever the lever upward. 5T 50N, E 3404k
. - . . L . , v Ak
BATEHRE | ERTEAL, SEFAITEG L,
Push o
Apply specified push force on )
Strength of More than 98N 3 seconds min
7 | the lever downward. KT 08N, E 3 bk
ever , BAKEX:
e | ERATEATL, EEAGOAT.
AT R R
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4. Electrical

A 3

characteristics

NO.

F

.%-

I TEM
M H

CONDITIONS
M

SPECIFICATION
A&

Rated voltage
M E

E= VPR

E: %0 % /& Rated voltage (V)

P: % € 2 & Rated power (W)

R: /A" #r 4 [B44 Nominal total
resistance (Q)

The rated voltage is calculated
by above formula. When the rated
voltage exceeds the maximum
operating voltage, the maximum
operating voltage should be the
rated voltage.
e EHEALEANAXTHE, YHLw
EAT R K ITAFCEN, RKI/EE
JEBP A B R W R,

DC 1.8V & 3.3V

Temperature
characteristi
c

FELAC I8 B 4

load V.R
should be stored at temperature
of 703°C for 5hrs and measure
immediately.
#28EFAE£70E3CHYlEEEA
AR EHTHES S EFE L LN

e
2o

The without electrical

and
Without

Without damage
deformation,

lever
the

looseness and failing function of

witch. R RB MR~ 4, LA

I X REARIR

Voltage Divider
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
& 3.3VD.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.
PRREMRFEAT AR L BERT
Output-GND 5 3%-F VCC-GND % /% tb
. 4% 1.8V & 3.3V D.C &R m 3%
F VCC-GND Z ], 7 Rk Z{A4&#AT
AT XX Ao Y=Y 7 @) 2R E 2 6 W
1.

40. 3%~59. 7%
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Limit
voltage
value

U SN ]

The
voltage ratio between terminals
Output—GND and VCC-GND after the
rocker Add
1.8V &3.3V D.C voltage between
terminals VCC-GND, and the limit
voltage rocker operates in the x—x
and Y-Y directions to the bottom
MR R AR R AT B R E R T
Output-GND 5 3%-F VCC-GND ¥ /% tb
). 4% 1.8V & 3.3VD. C . Em A 35T
VCC-GND Z a], #RIR % /& 4% A4F3& 15 T
X=X F= Y=Y 77 &) 2| & MK,

l[imit voltage value is the

reaches the bottom.

At 23° Minimum value < 26% and
max imum value >74%.
the straight |ine to the edge in the
up, down, left and right directions)
A& 23° B ME<26%, R KAE>T74%.

(k. F. &£, Z2W@ATHAKEAYG
14)

(value from

VALUE OF RESET
POSITION
b-QUER:}

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
#ATHE ™ L@ A b 5425 N2 ER
ZA5EAAEST I m A& £ 426 04F
SRR ZAAZ 2% A, EAFERAL
7 e AW R RNFYEIREMEEAT
oL e aw L ENFyEREMA
Z % 694314,

Within 6.3%.

6. 3% AR

Insulation

resistance

COE QUi R Wi

More than 10 MQ.
10 MQ A Lk,
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VDD

L
. IR IR DAC
Functional -
Block
Diagram
% i B EEHAR Vour
TMRE4PE &5 %28
]
GND
SymBOL PARAMETERS TEST CONDITION MIN Typ MAX UNIT
&5 5 U wAOE [ AREE | R KA ¥4z
SUPPLY VOLTAGE
vVee 1.6 3.3 5 v
R W A
SUPPLY CURRENT TA=25°C
lcc - 200 - UA
# 8w R vDD=1. 8V
POWER ON TIME
TPo TA=25°C - - 100 us
FF AL B 1]
BANDWIDTH
Bw -3pB, CL=1NF - - 50 KHz
W R
QuTPUT
lout<1.5MA Vce=3V
Rout RESISTANCE - 5 15 Q
B=0Gs
L A 3
Electrical PuLL To GND
.. . 10 - - KQ
Specificati OuTPUT LoADING T 4% 2 GND
ons RL RESISTANCE
. . PuLL To VGG
w A A A AR e 10 _ _ KO
+ 45 3 vee
QuTPUT LOADING
CL CAPACITANCE QuTPUT TO GND - - 10 NF
Wl A RER
OQutput Loading lout<=1.5
RI Resistance mA Output to GND 3K - - KOHM
E T T S A i or to Vcc
Linear output
low voltage |VCC=3V,RL>=4.7K
VoL - - 0.1 v
5 30 Tl A A Q
E
Linear output
high voltage | VCC=3V, RL>=4. 7K
VOH ) VGG-0. 1 - - v
gMEmbae Q
E
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Magnetic
Characteris
tics

BE M

SYMBOL PARAMETERS TEST CONDITION MIN Typ MAX UNIT
"5 X K KM mRODE | ARAEA | R KA L ApsA
Nonlinear
ELin error Ta=25C -1.5 - 1.5 %
JE & MR E
Zero field | yce=1.8v;B=0
output voltage . 0. 855 0.9 0. 945 v
VOE Ta=25C
error
B o Vce=3. 3V;B=0
T o 1.57 | 1.65 | 1.73 v
L £ Ta=25°C
Ta=25C,
Magnetic 1.5 1.67 1.84 MV/Gs
Vce=1. 8V
SNST sensitivity
Ta=25C,
B R BR 2..76 3.06 3.36 MV/Gs
Vcec=3V
Zero field
voltage output
drift in
temperature
VOQ_TC - -1.5 - 1.5 %
range
mACEAAXR
E % 0 ki R
A5
Magnetic
sensitivity
drift in
SNST_TC temperature | TA=-40°C~125°C - 1000 - ppm/°‘C
range = & & H
N R E
#
Zero field
output voltage Ta=25C -1.5 - 1.5 %
proportional
ERAT_VO0Q
error
E - SR ol Ta=25°C -1.5 - 1.5 %
JE bl iR 2
Proportional
error of Ta=25°C -2 - 2 %
magnetic
ERAT_SNST
sensitivity
LES S 98¢ Ta=25C -2 - 2 %
i’ £
Ta=25C,
VN Noise ¢ & Vee=3. 3V, - - 10 mVpp
BW=5kHz
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V ESD

1w m e

HuMAN—-BODY

HBM MoDEL (HBM) - - - 4 KV
AR A
CHARGED—DEV I CE
CDM MoDEL (CDM) all pin - - 500 '

W R R

5. Endurance characteristics

At A fE

NO. | TEM
A5 R R

CONDITIONS
F#

SPECIFICATION
A A&

Resistance to
soldering
heat
178y &t ot

Soldering test shall be using
below materials.

1= R AT MR AT IR 8K 3

Using printed: single sided
Wiring board copper clad
laminate

& AT € =1, 2mm £ & 4R 54 IR AR
Solder: Sn—Ag solder (Pb free)

¥®W:: Sn-Ag ## & Pb
Flux : specific gravity 0.82min.
BER o« k¥ 0.82 AL

Soldering condition is in this
be |l ow.

o TG &R R

Preheating: The surface of the
solder side shall be heated 90°C
to 100°C, for 45 seconds or less.
MMRE: AmE@EE 90°C~
100°C, 45 # AR,

Solder : The board shall be
solderd up to the mounting side
surface (but solder shal |l not come
into the mounting side surface)
for within 5seconds at 255°C to
260°C.

¥4 mE 255~260°C. 54 AT,
F4H@Emm kA PCB ey L&, PCB
R @ IESR

Flux :The foaming method shall be
applied. Flux shall not come into
the mounting side surface and
fluxing time shall be 3seconds or
less.

BEH: 34 ARE PCB & &R
#, PCB # _EBHIFH AR
Soldering time: One time with
above condition.

FHAM: EREMSH 1K

terminals shall not work loose to
injure electric performance after
test. Be satisfied with 4.3 to 4. 6.

RJE LIHT R, ReiMIAR® Tk
(A% 4.3~4.6 %),
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Temperature:801X2°C
Time: 96 hours
The controller shall be subjected| Without damage and lever
Dry heat to standard atmospheric conditions| deformation, Without the
2 A for 2 hours , after which| looseness and failing function of
measurement shall be made. witch. TR MBR 4, LRI A
BB 80X 2°ClaiBAR AL E 96 i, | X M AEHUR,
R BEEEFRETHE 2 ot BN
Ko
Temperature:-30 *£2°C
Time: 96 hours
Surface moisture shal | be
removed, and then the controller | Without damage and lever
Cold shall be subjected to standard | deformation, Without the looseness
3 L b atmospheric conditions for 2 | and failing function of witch. &
) hours, after which measurement | R R PEAE = 4, LA A F X AR M
shal | be made. R
AR E-30E2CEEAR P HE 96
N, Z@KHEREEETIRES TR
B2 ) ENER
Temperature: 60 * 2°C
Humidity: 90" 95%RH
Time: 96 hours
Surface moisture shall be removed
And then the controller shall be
sub jected to standard atmospheric [Without damage and lever
Damp heat conditions for 2hours, after which |deformation, ‘.NiTChOUt ‘-che
4 —_— measurement shall be made. looseness and fFflI ling function
AR 60E2°C 90%95%RH f2:B kb [of witeh. R AR e~ &, L
HE 96 B, K@K EIG &R F AT X A HUR,
RETHAE 2 DB E MK,
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Low temperature -20+3°C 30

% 30.0° {3 E 347 360° 7edEl]x,,
5,000,000 B,

minutes
High temperature: +60X3°C 30
minutes
Number of cycles: 5 .
) Without damage and lever
Surface moisture shall be removed, ) )
Temperature deformation, Without the
. and then the controller shall be o .
5 cycling test ) . |looseness and failing function
- s o subjected to standard atmospheric ) . R
AR 2R 1K, o . lof witch. AR MR =4, A
conditions for 2 hours , after which |_ . o 1
#H R T X M AR IR
measurement shall be made.
EAKRA-20E3ClaEBERE 30 o
&, ik 60E3°CALE 30 24P, MK 5
K, RBOKOBEREEERTRES TR
B2 ) ENER
Without damage and lever
. Height: 75cm. deformation, Wlt.ho.ut the .
Free falling Numt ¢ fall - looseness and fail ing function of
6 umber of falls: imes i
ARETRE | oo PR witch. \
MEBAT5RAETMRKI ARG, AR 4, LD AT KR
EIEZ N
Mechanical |ife should be tested | Voltage divider error be 40~
5,000,000 cycles at the §peed of 60%. Accuracy of reset position
one cycle per second without R v o
Number of electrical load when joystick should be within 8%. without
7 cycles rotate 360° at 30° position. mechanical malfunction. Be
&t A F o XRBRET AN B/ EIEATIE| satisfied with

SRR E A 40~60%, H V3a{h A 8%
AR, HUARIE AR 5

6.Switch characteristics (FOR WITH-SWITCH TYPE)
FAAKE GER T FFXNH)

NO.
il

I TEM
Mmoo H

COND I TIONS
ks

SPECIFICATION
L #
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Apply side force perpendicular to

the lever’ s axial direction on

Operating .
the lever until the lever stops,
force th . | 7.0X3N
measure the max force value.
'y N
K—Ath@q e TEAFLANELR
Ak, TIGE A B Z |/ K48
Put the switch lever upward, apply
2 times of the static operating
force over the lever’ s axial
direction of the lever, measure
Travel . . +0.5
58 the variance of the switch stroke. ﬂq’—&& mm
S = o s e e .
9577 £ AR A 32 (B AT) B T #E 4
B, AR EA P RERHZE TS
71 Z 7% R AT AR R B R Z AR
FHIEH o
Max imum A
) Within 70C
Ratings N DC 1.7V & 3.6V
o 1 - 70°C VAR,
RAEAEE
Apply 2 times of the operating
force of the static load on the
vertical direction of the lever,
Contact measure the resistance by using
. . . Less than 200Q
resistance the Contact Resistance Tester with
. . ~ KT 200Q
Fe 3 LNk 1KHZ, 20mV, 5 50mA of current.

F R4S T3 /) 4 R 700 TR AR
Z 9 2 ¥A (1KHZ, 20mV, 5750mA) ## &
AR AR LR E
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Switch number

UNDER ELECTRICAL LOAD DC
1.7V & 3.6V /5NnA,
COMPRESS 10N FORCE TO THE
LEVER WHICH IS RELEASED AND
RESET TO VERTICAL POSITION.
SWITCH LIFE SHOULD BE
TESTED MORE THAN

Contact resistance 200Q Max,
No mechanical malfunction Be
satisfied with 6.1 and 6.2

5 | of cycles 1,000, 000 CYCLES AT THE [4&f:[f4t®& kX 200Q,
FFXF & SPEED OF 2 CYCLES PER MART @A DE (LS 6.1 LM%
SECOND. 6.2 %),
A& KRS T (DC 1.7V & 3.6V
/5mA) , EEATAREBRENEA TG
e 10N (1Kgf) &94&E 7, A 2 %/
A 69 3R B AT R #AT K, Fa
1, 000, 000 & VA k.,
A%Eroyed ’%hecg Dez}lgt}]‘dept.
PR R i g 72
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