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1. About reflow mounting

HFD-500 DR Ty b/ \F—2 B LUHERYT7O—T 077/ )LIER 1-1 K 1-2 D@EYTT,

The recommended foot pattern and recommended reflow profile of HFD-500 are shown in Figure
1-1 and Figure 1-2.

AEH(F)TO—FAEDOARIGEGES>TEYVET , [FAERITFICERLTIE A —F —#RICTITHER
DL EHOBREELBEALET,

Please apply only reflow solder, and set up soldering conditions after checking at user side when
soldering.

)70—[L 2 [EMFETHEETT

Reflow soldering is possible up to 2 times.

Ao HET)OMEIRICIFALZF T LIZ R DK SR (RES SUVBERLESE) (IThELTZEN,
Please do not wash (immersion or ultrasonic washing, etc.) after soldering sensor onto printed board.
A OMERETIRIZT T I REMNMTE LGN KIITL TS,

Please do not adhere flux etc. near the steel ball part of this sensor.

1)70—E#I(E HFD-500 AERICHESTVET D THMHFZ THSIFEALIZELY,

Immediately after reflowing, HFD - 500 is hot, so please use it after it has cooled sufficiently.
AIUFKRRCBRETAT7AILIE, (FATZFTREZRIIT 51D TIEHYEE A,

This footprint and Temperature profile do not guarantee of soldering quality.
A—H—FRICTERNICHERO L, CHEAEEETHREREV L LET,

Please check in advance at your company before use.

B The recommended foot pattern BRecommended profile for reflow soldering
< Max250°C
A < 10s or less

© Temp

© —EE— W7z

o DR IS 1

1.0 ‘ 4.1 1.0
T T

A : 3.0X3.7mm (Height X width)
Figl-1. The recommended foot pattern

> T
XA BB TU7 KB (B E DM N
HIRDOTRY I E G E N EN L SRS Fig1-2. Recommended profile for reflow soldering

LTSy,
(INr—UREED - AHIZEYH NG [T ATREMAHYET . )
(%) = Please design the area of A so that there are no unevenness such as wiring pattern and
holes (slit etc.) of the printed circuit board.
(There is a possibility that the output may be bad due to deflection of the bottom of the package.)
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2. Notes for handling

EmNotes on ESD

REUYDZEER(BRKK) (TERBHE (SUS #) THAT-H . HEREZITOILG>TEYFET,
The force-receiving part of this sensor is susceptible to static electricity, since it is made of metal
(SUS material).

ERYRUNMERD LS RER RERML TSN,

When handling, please implement the following protection measures. Force-applying part
(to GND)

< Eftff > / Force-receiving part

<Examples> . (Steel ball)

SEEN ) R RNV T EEBL TEEETTS,
-When working, attach a grounded wrist strap.
ERIGFTORZEEMMEICLTHERT 5,
-Make the floor of the work place a conductive material and ground it.
-BHEIDRELOTVRETICEAGL,
(MDERE . FZEMDOHRE)
Do not place this product in an environment where static electricity is likely to occur.
(Installation of shelves, elimination of insulators, etc.)

ESD fRE€T! 75 TIL ESD RETELFHEL TR LU HERET HLIICL TS,
Please do ESD protective packaging outside an ESD protection area to protect our sensor.

CERENDE. Ko U ZEMIEMT 51— —KRIEROMERDT— T EHERELLET,
Please make sure to ground force-applying part of your application which contacts to the force-
receiving part of this sensor, when using this sensor.

Ao Y OBEIMELRIETLEORYTY,
The electrostatic withstand voltage specifications of this product are the following specifications.

HBM % : 2000V (&imFR)
+1000V  (FHEk-£dim )
MM 3% : 200V (&RimFRE)
HBM method : 2000V (Between terminals)
+1000V (Steel ball - between terminals)
MM method : 200V (Between terminals)
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mNotes on radiant energy

A [T RSHREEEHILTEYFE R A,
This sensor is not designed as radiation -proof.
BEOBGHENR BB EINIGE . HRICEEERIETEENHYET,
In case that excessive radiation was |rrad|ated to the product, it may affect its performance.
AEOIREICH2EED L, SEAEEEL,
Please use this product with sufficient attention to the surrounding environment.

B Notes on waterproofing

AKEHEEEELIIETEYER A KEENOIIFUKEELIZEE . REZHEE TE4L
AIREMEA HYFE T D THRBTOTEAICKEL. BENLTEREZRRELLET .
This sensor is not constructed as drip-proof. In case that water drips or dew is condensed, the

sensor may not perform as specified. Therefore, please consider structural aspect, when using
on application.

B Notes on applying load to the sensor

ARt Y OZER KK (TEBHE (SUS #) TRV, —F— KR ERAOMERLRERIHE
BOL0D (ZEHF) 2EALTIZEW, MEMDZR T BEZELIBNALAHYET .

*Please use hard material (made of metal, etc.) for force-applying part of your application as well,
since force-receiving part (ball shape) of this sensor is made of hard metal (SUS material). If
soft material is used in your application, it may lose accuracy.

KUY OZEE GKK) ZEER T HBETO THERITE T TZEN, RERBELU Y RFEDE
ERRINTLENE S FEZIEESIBNAHYFET

*Please do not use it with the structure which rotates the pressure receiving part (ball shape) of
this sensor.Adhesion between the force-receiving part and the sensor element peels off,
possibly losing the characteristics of this sensor.

ARt H OREER ERIK) [SBRGEE (FCTOIND) 25 2GRN TS0, U Y AR T 5B
HYET

-Please do not apply excessive shock(F<70[N]) to the force-receiving part (ball shape) of this
sensor, otherwise sensor may be destroyed.

B Notes on corrosive gas

BRUESA (BEAR. BREAX, BILKRHRE) TR U fand e, HEEICEZEEZRIT
Y EREMEDHYET

If this product touches corrosive gas (organic solvent, sulfurous acid gas, hydrogen sulfide gas,
etc.), it may have a bad influence on performance.



B Notes on usage

R H L —RUEIERICERASNLIEZERLTVET,

EEES . RERE. MZE-FHAES. RFAGIEES. REGERFOSREZOHERRYL, B
FIXEEZEDOT ., £, SR BELGEANERGBREZRIFTTIEN. BEFEINSGLIGIENHT
EVMEEMZEZERSNIARICTTHERADIGS(E., FRCEMELSEOFTTEHVNEHEEELY,
This sensor is intended to be used for general electrical equipment.

For any other uses falling into the following category, please contact to our company in advance.
Any uses in applications demanding extremely-high reliability such that failure or malfunction of
medical equipment, safety device, aviation and space instrument, nuclear control equipment,
combustion control apparatus, etc. is normally feared to cause serious damage to human life, body,
property, etc., regardless direct or indirect.

W Storage condition

A DREETERDEHTITOTZELY,
Please store this product under the following conditions.

S RIRRE RESH REHAR
Product state Storage Conditions Retention period
e —
; wme e Normal temperature and humidi
ERBH | i Y 14
(5% JRE 10~40°C. HEXHEE 25~75%RH)
Unopened o lyear
ackagin (reference : temperature 10~40°C %1
packading relative humidity 25~75%RH) :
HIRER, RIIRFMT7—FERF
2EFEEEIEE S An atmosphere of dry air or dry nitrogen 6 i A
After opening (3% ;A& 15~35°C, fAxEE 40~60%RH) 6 Months
the packaging (reference : temperature 15~35°C X1
relative humidity 40~60%RH)

X1 HEZBELHEE . RA—F UV EIMORERHYEFRAL., HFEBDIFAZFENEEZCHER T,
If the period expires, you do not need to do the baking, please check solderability of the terminal
electrodes.
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3. Application guide

mPackage outline dimension and terminal assignment

Outline dimension
<Outli i i 5E

4.5

3.0

® @ O

{@@@

[]11.8

A ) — 3
T Unit: mm

1.9
General dimensional tolerance : +0.1mm
B 4
OTerminal assignment <lnternal circuit
No Name Function @
©) Vvce Power supply
@ +OUTPUT Output signal (+) 5)
© GND GND
@ GND GND
® -OUTPUT Output signal (-) @
Vce Power suppl R .

© PPY (%) DE@BEUBEDIF/ B— kT

EIRL TS,
Please short-circuit on @) and ®),
@ and @ on the pattern.

mCircuit example (Analog)

FR7UTEFE51-T74—R o Y O 7O TEBRAI (BRI SEU2) E LU TFISRLET,

FHICBAL TIXBAiTE AT SIRZEN,

Example of amplifier circuit (circuits example.1 and 2) for force sensor using operational amplifier is
shown below. Please refer to the technical data for details.

{Circuit example 1 (Low cost type)
EIEEE1 (K 2-1) A RTUT 1 @S 5&EEEZREK T,
OB IEEBEEREELTLET,

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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COEERIEEHERBMNDECQRMITERTY, fz1L. T HERED /NS Y ORESR
A GAIN ITHET 510 FICRENLETII AV AR TIEAL T,

Circuit example 1 (Fig.2-1) is the simplest circuit that consists of one operational amplifier.
The sensor is driven by constant voltage.

This circuit has fewer numbers of parts and advantage in cost. However, since resistance
variation and temperature characteristic of the sensor affect to GAIN, please use it for
application in which accuracy is not required specifically.

{Circuit example 2 (High precision type)
[E13&4512 (B 2-2) (FIBIBEIBRE AV R YL A T—2a0 7o T EL-BRRERKTY,
COEBTE YA EERBIHELGO>TEY A T7Ib. 710 BT £ HEREER)
DFEERENHYETS
Circuit example 2 (Fig.2-2) is high precision circuit in which instrumentation amplifier is used
for amplifier circuit. In this circuit, sensor is driven by constant current drive. This has
function of adjusting offset, gain and sensor current (constant current).

A B (o] D E

<Circuit example 1>

0.4y

1C2 112 e
ADSE06 O.1u

VR2|_ 5.1Ka A A
1K

R3
510

V1 IC2 2f2

Fig2-2.Circuit example of a force sensor

A B < D E

ADB8605, AD8606 : Precision, Low Noise, CMOS, Rail-to-Rail,Input/Output
Operational Amplifiers (ANALOG DEVICES)
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(3-1)Circuit example 1 (Fig.2-1)
R3//R4 =R5,R1 =R2
[Design value]
Vcce: 2.8V
Gain When bridge resistance Rs = 25[kQ)],
Gain =R5/(R2 + (Rs / 2)) = 330[kQ] / (7.5[kQ] + (25[kQ] / 2)) = 16.5

Offset : Offset = Vcc x R3 / (R3+R4) = 2.8[V] x 390[kQ] / (390[kQ] + 2.2[MQ]) = 0.422[V]
(3-2) Circuit example 1 (Fig.2-1)

R6=R7,R9=R8,R4=R5
[Design value]

Vcce: 3.0V
Gain : When RG =VR2 + R3 = 1[kQ)],

Gain = (2 x (R4/RG) +1) x (R9/R6) = (2 x (5.1[kQ] / 1[kQ]) + 1) x (36[kQ] /18[kQ]) = 22.4
Offset ;' When Ro =VR3 + R11 =1[kQ], VR1 = 2.7[kQ],

Offset = Vcc x Ro/ (Ro + R10) = 3.0[V] x1[kQ] / (1[kQ] + 9.1[kQ]) = 0.297[V]
Constant current  : When VR1 = 2.7[kQ],
V1 =Vcc xR2/(R1+ R2)=3.0[V] x 390[Q] / (390 [Q] + 5.1 [kQ]) = 0.213[V]
Constant current = V1 /VR1 = 0.213[V] /2.7[kQ] = 78.9 [uA]

(Note) When HFD-500 is used by constant current drive of 78.9 [uA], drive voltage Vs to the
sensor can be calculated as below,

Vs = bridge resistance x constant current value = 25[kQ] x 78.9[uA] = 1.97 [V]

Sensor output becomes ratiometric to drive voltage.
Therefore, sensor output characteristic in the circuit example2 (Fig.12) becomes as below.

Table.1 Drive voltage Vcc and Output characteristic of HFD-500

Rating Circuit example 2(Fig2-2) )
Item - - Unit
Min. Typ. Max. Min. Typ. Max.

Operating Voltage 2.8 1.97 \%
Offset voltage -10 10 -7 7 mvV
Full-scale Span 120 130 140 84.4 915 98.5 mV/10N
Sensitivity 13 9.1 mV/N
Offset temperature characteristic -5 5 -3.5 35 mvV
Span temperature characteristic -0.1 0 -0.07 0 mV/N/°C
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mCircuit configuration example (Digital)
A/D AU N—E—DHEREERBEIC I TV Y O NEEICHEERIFLET OT, 21— —H&IZT
WIEGED B IRELFEOLES

HFD-500 Dt#&IZDEFEL T, HAEHREE TSRS,
As the resolution and accuracy of the A/ D converter will affect the output accuracy of the sensor,

please select the proper parts.
Please refer to the product specification for HFD-500 specifications.

Force sensor
Vce Vce

(HFD-500)  fVec

(" O,® )
4 . ) 4 N
Amplifier circuit Microcomputer
+OUTPUT | .
@ Vin 1 2
IC
Vout A/D
—OUTPUT
® Vin 2 SP
\ J \ J
\_ ®,@ y,

|GND GND GND

B Evaluation method with HFD-500

BBV ERE Y ZRERICEMNY H5HE . Po<KYEToTZELY,

-When applying a weight to this sensor pressure receiving part, please go slowly.
AU YIZFRIERESEE L EOREZNMLLL T,

Please do not apply load exceeding the measurement load range to this sensor.
‘ALY BEATIHMESNSISE . TRIOLSGHEREL TRAEZTo TS,

-When evaluating with only this sensor, please perform measurement by wiring as shown in Fig3.

DC power supply unit

Multi-meter ( )
AL DC 0.000 2.800
150000,y

apeem (o o S e
D®
vec \ 08 ® Qo
I Ivee [GND
5
—?UTPUT %?N@Ig

Fig3. Evaluation method with HFD-500

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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MW Structural design guide

ALY DREF KR ANEEICHEZNINT 5L ETL TS,
(EMMMAELER: 6<5° ) (K4
-Please design to apply load perpendicularly to the force-receiving part (ball shape) of this sensor.
(Load applied angle range: 6 <5 °) (Fig 4)
- A—HF—HRMEFEREU Y ORICERGENGENLIITLTIZEL, (K 5)
-Please make sure there are no foreign objects between the force-applying part and this sensor. (Fig 5)
KUY DZEF (BRK) IZIE, TOINILL L DEENMH5ENESEEEICL TS, (K 6)
-Please make a structure that does not apply impact of 70 [N] or more to the force-receiving part
(ball shape) of this sensor. (Fig 6)
ALY EEFTERELENTEESL, (B 7)
Please do not mount this sensor by tilting it. (Fig 7)
B HEIEIC Lo TIE OFFSET BEMN XL A HREMA H D HE [FEHMIC) yrshHIEE2HEHL
F9.
-Depending on the mounting structure, if there is a possibility that the OFFSET voltage may shift, it
is recommended to reset regularly.
J)O—FBEICTHIEICKY IS DREITH L TRRFEE A GEY 25 O RIS R £
LES. (K8)

By adopting the preload structure, the dead zone area disappears from the external load and the

reactivity of the sensor improves. (FIG. 8)
0&
wob'ects

B<5°

i

i

(]

il

i)

i

i

i

il

il

i

i
_

i

Fig4. Load applied angle range Fig5. Foreign objects between Fig6. Shock to HFD-500
the force-applying part

and HFD-500
I F,I>ad

Fig8. The preload structure

<5°

i
i
1
i
ii
i
i
i

Fig7. Mounted state of HFD-500
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W Structural example for impact

O Structure to reduce impact OStructure to reduce impact
(Pressure reduction system) (Pressure system)

Push Block

/ Stopper block

Force sensor
HFD-500

Spring

Circuit board
Force sensor

HFD-500 Shock absorbing spring
(Spring pressure: 10 N)
Impact stopper
Fig8. Structure to reduce impact Fig9. Structure to reduce impact
(Pressure reduction system) (Pressure system)
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