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02 10<L +0.5 APPD —
03 100<L +0.8 o —
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H #1:2024 7 A 26 H

1. General — R FE IR
1-1 Scope i TR
This specification is applicable to electromagnetic 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

AR PERNTETRESANICHEEAT. YMBECEENLTOECETLRANN, ZEE L& R T,
BEIATEEZ, REEATEIK, FFHAFEMSY

1-2 Standard atmospheric conditions EKRAKRS

Unless otherwise specified, the standard range of atmospheric conditions for making
measurements

and tests is as follows:

M3 A AR IS, FM A AT RAFHT 34T

Ambient temperature : 15°C ~ 35°C
=

Relative humidity . 25% ~ 85%
AR IR

Air pressure : 86 KPa~ 106 KPa
AE

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

Yo g AEATEE S 0T, MR A VAT AT 847

Ambient temperature : 200C £ 1°C

Vi

Relative humidity 1 63% T 67%
AR IR B

Air pressure : 86 KPa~ 106 KPa
AE

1-3 Operating temperature range : —10°C ~ +70°C
i B E TR

1-4 Storage temperature range : —=30°C "+80°C
R G m BT E

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

2. Construction H)iE
2-1 Dimension Rt : Refer to attached drawing % W a5 &

3. Mechanical characteristics

AU AR P AR
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NO. ITEM CONDITIONS SPECIFICATION
P T HH £ A #
Figure of lever ) )
) Circular operating
1 operation / B X,
BAA R 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 d . i 26° max
and reset position.
FATE R A XA . . .| mK26°
- ’ LA T Oh L RN, a4 |
- AR A0 — 2 7 AT G AE
7w KA
Operating Test position is at more than 10
3 force of lever | degrees deflection of lever. 12040 gf
BATER ) BAFRAF 10 A L2z B R,
Measure the angle between the
lever and the axial center line
Accuracy of
o after the lever pushed to the
reset position . .
4 direction of X-X(Y-Y) and | 90° £3°
of lever c
resets.
BATEFEARE ) . .
O BAEAXXYY) TR AR LEE
MERAALEZAF SCXRAA E.
Apply force on the lever
5 Knob strength perpendicular to the lever’ s More than 3Kgf.cm 3 seconds min
w5z B rotation direction. KT 3Kgf.cm, £ 3 # 4
ek T AT /) AE R TA24F £
The stopper Apply side force on the lever
6 strength of the perpendicular to the lever’ s More than 3Kgf 3 seconds min
lever axial direction. KF 3Kegf, £V 3474
FAT LR K A TRAT AR THRAT L,
Pull strength of | Apply specified push force
& PRIY sP P More than 5Kgf 3 seconds min
7 lever on the lever downward. KT 5Kef, F 3454
. T . 1o de s gT, 3R
AT KRB YR THA L, BEATE™ME .,
Push Apply side force on the lever
s
- perpendicular to the lever’ s More than 10kgf 3 seconds min
8 Strength of lever . . .
O axial direction. KT 10Kgf, ZE' 3 #4F
£ £ . .
. £ ETFRAFGOHERTEHAT .

4. Electrical characteristics

AR
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ITEM
M H

CONDITIONS
Gkl

SPECIFICATION
A&

Voltage
1 Divider Error
PIERE M

Voltage divider error is defined
the ratio of the voltage terminals
1-2 to terminals 1-3 after the
drive arm rested. 1.8V & 3.3V
D.C. shall be applied to the
terminals between 1and 3 and then
voltage divider error shall be
measured with the drive arm
operation on the line X-X and Y-
Y.

NERIREMAEA AR EAERT
1-2 53 1-3 @ Rkds). & 1.8V
& 3.3V D.C¥ EAwiEizT 1-3 2
B, o Eix E{AAE ZATIBAET XX
Fa Y=Y @ B A2 G MK, GiT
1-2/3%-F 1-3 X100%

40. 3%~59. 7%

Limit
voltage
value

MR & R AR

The limit voltage value is the
voltage ratio between terminals
1-2 and 1-3 after the rocker
reaches the bottom. Add 1.8V &
3.3V D.C voltage between
terminals 1-3, and the I|imit
voltage rocker operates in the x—x
and Y-Y directions to the bottom
PR EAE & JE AT B R B 35 T 1-2
535 1-3 &Rk 45 1.8V & 3.3V
D.CH JAEAvfesmT 1-3Z ], MRkE
JEHEATFIBAE T X=X F= Y=Y J7 &) 2] &Y
IX..

At 23 ° Minimum value << 26%

maximum value > 74%.

and
(value from
the straight |ine to the edge in the
up, down, left and right directions)
£ 23° B OME<26%, & KAE>T74%.

(k. F. £, ZWATHAKRE ALY
4)
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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
value of o
. voltage error value measured after Within 6. 3%.
rese
L the free reset of the rocker in the 6. 3% VAP
position . . .
. left direction and the partial
2 )34
voltage error value measured after
the free reset of the rocker in the
right direction
FEAEQ LTS A G {26 NIFN &R
EZHH5EMFEQT ™A G L2 EN1F
SRR EAZ 20 SAE, #EATHES A
75 @) B & 24z )E N 4T \Emlﬁ5&ﬁ
EaE T A ENEsEREMA
Z E WAt a.
vee ‘L'V?r Hall Bias Refnla\;’énce Lo Pnasgsg(e:n&erator
[
Functional T \
Block i @ ADC
Diagram AW
% fe |8 |
Trim-Fuse DSP — DAC » _D OUT
GND [
Symbol Parameters Test Condition Min Typ Max Unit
&5 R L N "OE | A | R AR ¥ {z
Supply Voltage
: Vce 1.7 - 3.6 v
Electrical e
Spe0|f|cat| Supply Current
lcc Ta=25°C - 2 - mA
ons R
w3 A A )
Power on Time
Tpo Ta=25°C - 3.0 3.8 ms
F AL B ]
Bandwidth
Bw -3dB, CL=1nF - 800 - Hz
W5

Page 40f10




OQutput

lout<1.5mA
Rout Resistance - 5 10 Q
Vcc=3V B=0Gs
Wb e
Pull to GND
Output Loading 4.7 - - KQ
T 4 % GND
RI Resistance
Pull to VCC
g A A 4.7 - - KQ
35 3 vee
Output Loading
Cl Capacitance Output to GND - - 10 nF
Wd AERER
Output Loading lout<=1.5
RI Resistance |mA OQutput to GND 4.7 - - kohm
Wl i A wm or to Vcc
Linear output
low voltage |VGCC=3V,RL>=4.7
VoL - - 0.1 v
St A oh K R KQ
E
Linear output
high voltage |VCC=3V,RL>=4.7
VOH ) VGG-0. 1 - - v
GtEmb s KQ
E
Symbol Parameters Test Condition Min Typ Max Unit
5 5% o w0 E | AREME | &R KR ¥4z
Nonlinear
ELin error Ta=25°C -1.5 - 1.5 %
& MR E
Zero field Vcec=1.8V;B=0
. 0.882 0.9 0.918 v
Magnetic output voltage Ta=25C
. VOE
Characteris error
tics B w5 i b B Vee=3V;B=0
. ® i 1. 455 1.5 1.545 v
b2 2 K E Ta=25C
Ta=25°C,
1.1628 1.224 |1.2852 mV/Gs
Magnetic Vcc=1.8V
SNST sensitivity
B R Ta=25°C,
1.9176 2.04 2.1624 mV/Gs
Vcc=3V
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V0Q_TGC

Zero field
voltage output
drift in
temperature
range
BEEE AR
B % 0 R o
E A

SNST_TC

Magnetic
sensitivity
drift in
temperature
range % & 7L B

#

- 1100

ppm/°C

ERAT_VOQ

Zero field
output voltage
proportional
error
KA T md &
JE bk ) 1R £

Ta=25C

-1.5 -

Ta=25C

ERAT_SNST

Proportional
error of
magnetic

sensitivity

H# R BKE b

% £

Ta=25C

Ta=25C

VN

9

*
h

Noise *

Ta=25C,
Vcec=1.8V,

BW=800Hz

mVpp

Type

Reference

5%

Grade

4
5

A AR A A

Human—-body model (HBM)

AEC-Q100-002

Class |l

At A R

Charged—-device model (CDM)

EMHACER

AEC-Q100-011

Class G3

sealing effect (Latch up)

L @7

AEC-Q100-004

Class |A
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5. Endurance characteristics

it A M AR

NO.
5

I TEM
o H

CONDITIONS
s

SPECIFICATION
A 4%

T

Resistance to

soldering
heat ¥4 &t

Soldering test shall be using
below materials.

& B VATF AR AT IR X e

Using printed: single sided
Wiring board copper clad
laminate

1 AMF t=1. 2mm 3 & 4R 55 3 4R
Solder: Sn—Ag solder (Pb free)

¥m|: : Sn-Ag #H L Pb
Flux : specific gravity 0.82min.
BEH - k¥ 0.82 AL

Soldering condition is in this
be low.

S TR R AT KR

Preheating: The surface of the
solder side shall be heated 90°C
to 100°C, for 45 seconds or less.
MR Ak @mEEZ 90°C~
100°C, 45 #/ VAR,

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.

F4: mE 255~260°C. SAVAT .
F4@mm Kk PCB 44y L&, PCB
&\ T b R

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

BEH: 34V ARNE PCB R &K
#, PCB # _LBIIFH A
Soldering time: One time with
above condition.

FH R N EA 1 R,

Not less than 95% of the surface
dipped shall be covered with new
solder.

ZEEHS R EmR Y 95N A
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Temperature:80%£2°C
Time: 96 hours
The control ler shall be subjected | Without damage and lever
Dry heat to standard atmospheric deformation, Without the
2 A b conditions for 2 hours , after |looseness and failing function of
A which measurement shall be made. | witch. L RRBMA T4, LAFH A
iR E 80X 2°CRIEAEFHKE 96 ) FF X M AR AR,
B, Rl BAEFRESTHE 2 ot
5 MK
Temperature:—-30 *£2°C
Time: 96 hours
Surface moisture shall be
removed, and then the controller | Without damage and lever
Cold shall be subjected to standard deformation, Without the
3 b atmospheric conditions for 2 |looseness and failing function of
A hours, after which measurement | witch. L RR A F 4 LA A&
shall be made. % P AL AR IR
B E-30X2° CRIEAE TR E 96 )
B, & @K IR £ EF RS TR
H 2 BB,
Temperature: 60 = 2°C
Humidity: 90795%RH
Time: 96 hours
Surface moisture shal | be Without damage and lever
removed. And then the controller def ti Without th
Damp heat shall be subjected to standard erormation, Withou ¢
4 . . L looseness and failing function of
w8 atmospheric conditions for witch, FRBIEAL =4 FANF A
2hours, after which measurement S L1 &k 3 ’
shall be made. TR PEREARR
8 & 60E£2°C 90% 95%RH 2.5 4%
A E 96 i, R\ K ERE EE
TRETHE 2 DB,
Low temperature : —20£3°C 30
minutes
High temperature: +60£3°C 30
minutes
Number of cycles: 5
Surface moisture shall be Without damage and lever
Temperature removed, and then the controller | deformation, Without the
5 cycling test shall be subjected to standard |looseness and failing function of
SB A IR 3K, atmospheric conditions for 2 witch. TR MR =4, L) A&
hours , after which measurement | FF %M AE473R,
shal | be made.
AR A -20E3ClaBAERE 30 4
4, %08 60E£3°CH E 30 44, MK 5
K, RERDEREELER RS TR
H 2 BB,
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Free falling
8 W% T

Height: 75cm.
Number of falls: 3 times
e B A 75 BAE TR 3 KE,

Without damage and lever
deformation, Without the
|looseness and failing function of
witch.

TR MR = &, AR BT KM AR
E e

Number of

cycles

A A b

Mechanical |ife should be tested
5,000,000 cycles at the the
speed of one cycle per second
without electrical load when
joystick rotate 360° at 26°
position.

TR BRET A B/A R B EAT
£ ZE 26.0° {2 F # 4T 360° e 4EM
X, #4 5,000,000 B,

without mechanical malfunction #L

MM A RS

Switch number

of cycles

Fi s

Under electrical load DC5V/5mA,
compress 750gf force to the
lever which is released and reset
to vertical position. Switch |ife
should be tested more than
1,000,000 cycles at the the
speed of 2 cycles per second.
RBARE T (DC5V/5mA) , EAEAT A &
236 8 & A 7 & e 750gf 894k E
71, VA 2 R/ # 693 B 3F X 2E 4T
iX, &4 1,000, 000 & ¥A E,

Contact resistance 200Q Max, No
mechanical mal function. Be
satisfied with 6.1 and 6.2

AR AAR K 200Q,

WA T R NAE (FF A% 6.1 KA &

6.2 %)

6.Switch characteristics (FOR WITH-SWITCH TYPE)

FxAH (ERTFFXHA)
NO. ITEM CONDITIONS SPECIFICATION
5 M H X HL #%
Apply side force perpendicular to
) the lever’ s axial direction on
Operating )
the lever until the lever stops,
1 force 750%£300 gf
A, measure the max force value.
7
¥— At s FHEAFEASL
Fh Ak, 2 BGE 7 28] Z 8 KAE.
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
2 578 the variance of the switch stroke. 0.4 _55 mm
sS4z A " e IR - . )
¥ A KRN (BA4F) B T4 2E42
B, EFEER T REMFHE TS
7] Z_ 7 R AT 2 AR AR R B R B B2
FHIEF o
Max imum o s
. Within 70C
3 Ratings s 12 V DC 50 mA
o q - 70°C AR,
R K EAEE
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Contact

Apply 2 times of the operating
force of the static load on the
vertical direction of the lever,
measure the resistance by using

the GContact Resistance Tester

Less than 100 mQ

4 resistance N
. . with 1KHZ, 20mV, 5 50mA of | /AT 100 mQ
& fik FEL A
current.
Ve 1E T VE30 A 28 0 4 m T 4R Ak
A8 Z P & L (1KHZ, 20mV, 5750mA) #4
WA A P AL
' A voltage of DC100V is applied
5 Inselat|on between terminals. More than 100 MQ
resistance 2 DC100V 2 & & A F 3% F i | 100 MQ Ak
28.2% [ 47, a o .
A voltage of AC 250V/2mA (507 60HZ)
Withstand shal | be applied for 1Tmin between ‘
6 voltage terminals. Without bréakdown.
wt @, VAAC250V/2mA (507 60HZ) % /% 3670 T RAHZITLIT
ST 1 5
ApEroyed r‘%hec_l_(_ Dezélggj‘dept

AR

AR
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	Apply  force on the lever perpendicular to the lever’s rotation  direction.
	Knob strength
	大于3Kgf.cm，至少3秒钟
	扭曲强度
	旋转于摇杆的力作用于摇杆上
	Minimum value ＜ 26% and maximum value ＞ 74%. (value from the straight line to the edge in the up, down, left and right directions)
	Unit
	Max
	Typ
	Min
	Test Condition
	Parameters
	Symbol
	单位
	最大值
	标准值
	最小值
	实验条件
	参数
	符号
	Supply Voltage
	V
	3.6
	-
	1.7
	Vcc
	电源电压
	Supply Current
	mA
	-
	2
	-
	Ta=25℃
	Icc
	供电电流
	Power on Time
	ms
	3.8
	3.0
	-
	Ta=25℃
	Tpo
	开机时间
	Bandwidth
	Hz
	-
	800
	-
	-3dB, CL=1nF
	Bw
	带宽
	Output Resistance
	Iout<1.5mA Vcc=3V B=0Gs
	Ω
	10
	5
	-
	Rout
	输出电阻
	Pull to GND
	KΩ
	-
	-
	4.7
	Output Loading Resistance
	下拉到GND
	Rl
	Pull to VCC
	KΩ
	-
	-
	4.7
	输出负载电阻
	上拉到VCC
	Output Loading Capacitance
	nF
	10
	-
	-
	Output to GND
	Cl
	输出负载电容
	Iout<=1.5
	Output Loading Resistance
	kohm
	-
	-
	4.7
	mA Output to GND or to Vcc
	Rl
	输出负载电阻
	Linear output low voltage
	VCC=3V,RL>=4.7KΩ
	V
	0.1
	-
	-
	VOL
	线性输出低电压
	Linear output high voltage 
	VCC=3V,RL>=4.7KΩ
	V
	-
	-
	VCC-0.1
	VOH
	线性输出高电压
	Unit
	Max
	Typ
	Min
	Test Condition
	Parameters
	Symbol
	单位
	最大值
	标准值
	最小值
	实验条件
	参数
	符号
	Nonlinear error
	%
	1.5
	-
	-1.5
	Ta=25℃
	ELin
	非线性误差
	Vcc=1.8V;B=0 Ta=25℃
	Zero field output voltage error
	V
	0.918
	0.9
	0.882
	VOE
	Vcc=3V;B=0 Ta=25℃
	零磁场输出电压误差
	V
	1.545
	1.5
	1.455
	Ta=25℃, Vcc=1.8V
	mV/Gs
	1.2852
	1.224
	1.1628
	Magnetic sensitivity
	SNST
	磁灵敏度
	Ta=25℃, 
	mV/Gs
	2.1624
	2.04
	1.9176
	Vcc=3V
	Zero field voltage output drift in temperature range
	%
	2
	-
	-2
	-
	VOQ_TC
	温度范围内零磁场电压输出漂移
	Magnetic sensitivity drift in temperature range温度范围内磁灵敏度漂移
	ppm/℃
	-
	1100
	-
	-
	SNST_TC
	Zero field output voltage proportional error
	%
	1.5
	-
	-1.5
	Ta=25℃
	ERAT_VOQ
	零磁场输出电压比例误差
	%
	1.5
	-
	-1.5
	Ta=25℃
	Proportional error of magnetic sensitivity
	%
	2
	-
	-2
	Ta=25℃
	ERAT_SNST
	%
	2
	-
	-2
	Ta=25℃
	磁灵敏度比例误差
	Ta=25℃, 
	mVpp
	-
	0.5
	-
	Vcc=1.8V，BW=800Hz
	Noise噪声
	VN
	Grade
	Reference
	Type
	等级
	参考
	类型
	Human-body model(HBM)
	Class Ⅱ
	AEC-Q100-002
	人体模型
	Charged-device model(CDM)
	Class C3
	AEC-Q100-011
	器件充电模型
	sealing effect (Latch up)
	Class IA
	AEC-Q100-004
	闭锁效应
	何志达




