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loT Related Products

Wireless Networks and Sensor Solutions

Model No. SRPC2  This is an outdoor sensor network system that supports watching over (for children, mountain climbers,
. elderly people), weather observation, agriculture, etc.

Last Mile Communications & Power Supply.

It is a wireless solution with a compact design suitable for various sensing
systems equipped with a solar cell system (8.5W solar panel and LiFePo4
battery) and various wireless interfaces.

7

A solar cell system with 8.5W solar panels, solar charger, and a safe 3.2V 10Ah LiFePo4 battery provides independent
power for SRPC2 units and various sensor operations. In the case of an average current consumption of 40 mA, it can
operate for 10 days even if left uncharged.

Solar cell system
without need for
power supply

Wireless units
without need for
wiring

The SRPC2 unit is a wireless solution that operates autonomously using an independent power source by a solar cell system
and LTE-M or specified low power radio. No power-supply installation or wiring is required. The communication distance (line
of sight) of specified low power radio is over 2km. It is suitable for building outdoor sensor networks.

Various sensor devices for temperature, humidity, wind direction/velocity, rainfall, soil, solar radiation, CO2 and tags can be
connected to the SRPC2 via the interface board. With a common wireless platform, various types of sensor data acquired
by multiple SRPC2 child units can be aggregated to SRPC2 parent units while relaying wirelessly. It covers a wide range
with a relay function.

Compatible with
various sensors

The collected sensor data is transmitted to the set server via public network, etc. Depending on server customization,
various operations such as log storage, analysis, visualization, and emergency notification are possible. It also supports
cloud services such as Azure and AWS.

LoRaWAN Device

LoRaWAN end device with various external interfaces.

Model No. LWO01-NWP
[Operation Diagram Example]

Monitoring system
on the web

@Equipped with an interface that supports analog input, serial input, and contact input.

@Equipped with a backup power supply (2 AAA batteries), it can also send sudden power failure information.
@Various settings can be changed online on the device side. @Can be linked with SRPC series.

@CEquipped with a technical regulations conformity certified module.

LoRaWAN-NS

*Please prepare a LoRaWAN gateway Item Rating Unit
"t and LoRaWAN network server that Dimensions_(Excluding protrusions) | 125X 125X60 mm
comply with the AS923 standard Operating Temperature Range | —20~70 (No dew condensation) T
| LoRaWAN-GW | ) separately. . Supply Voltage Main power supply(DC-JACK@2.1mm (center+)) :5 | VDC
: , H Backup power supply (2 AAA batteries) :2.6~3.6 | VDC
Piuss i SRS i cpu i LORGWVAN | Transmission Frequency 923.2~928.0 MHz
,, ‘ ‘ : Transmission Frequency Channels | 6 ch
poibackupt et Analog 10§ Channel Spacing 125 kHz
LWOT- - LBALLY . L 3 -y SEa Current Consumption Standby Mode: Approximately 10 (5V) mA
| | RS232C 1| IRS-485 i | Transmission Mode: Approximately 25 (5V) mA
P R 2NN 2N e A Sleep Mode: Approximately 10 (3V) UA
i iDC/DCY I/F select-SW P Transmission Output 20 mw
___________ : : i Transmission Speed 1760 (53 bytes max.)/3120 (125 bytes max.)/ b
Extended sensor 5470 (242 bytes max.) /11000 (242 bytes max.) ps
E— wind direction LoRaWAN Standard LoRaWAN ver1.1 for AS923MHz ISM Band
devices, Rain /O Terminal 1985234 (Phoenix) <AWG16
Se”s‘”r- et gavee Maintenance Port mini-USB-TYPE-B

920MHz Specified Low Power RF Transceiver Module

This wireless module has a good balance of speed and communication distance, and the output power/transmission

speed can be switched by command.

. —_— Item Rating Unit
:_Srupport; multl—c?antneil CS\?;TSJ”'CV\?;;OH - Dimensions (Excluding protrusions) | 27 X 25X 3.5 mm
ransmission output. 1m m mvv. Operating Temperature : .
@Transmission speed: 2.4k/4.8k/9.6k/50kbps. Ra%ge & 3 2050 (Mo el condlensaiion €
@Lineup of switch formats with up to 4 contacts and modem Supply Voltage 2.1~3.6 ¥No reverse connection protection \%
formats for serial data. Also includes a no-protocol modem 5;%'%£Li‘1‘:;ﬂgcy R— 2;0 ’\QEZ
that allows data communication without commands. Modubtion Method FSK 2-GFSK
Model No. TS92 %L?nrgrgfgi'gcﬁtt)'on Distance | syandard Type: Over 200 m
Current Consumption Sleep Mode: Approximately 2 or less PA
Standby Mode: Approximately 1 mA
Receiver Mode: Approximately 27 mA
Transmission Mode : Approximately 37 (10mW), mA
Transmission Output 1,10, 20 mwW
Transmission Speed 2.4k, 4.8k, 9.6k, 50k bps
Receiver Sensitivity —116 or less @1%BER(2.4kbps/FSK) dBm
Interface Type Serial communication (start-stop synchronous/CMOS level)
SPI communication (slave)
Antena Printed or external antenna
Remarks Technically Regulations Conformity Certified

HOKURIKU
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loT Related Products

2.4GHz Low Power RF Transceiver Module

Model No. TS2410 It is powered by a small battery and has a high output of 10 mW class.

+ The communication distance is 150 m in line of sight.

+ Supports dual mode of ARIB STD-T66 and RCR STD-33, and it is possible to communicate without interference
from wireless LAN.

- In addition to chip antennas and dipole antennas, it supports 17 types of antennas such as metal surface
mount type and Yagi type.

Item Rating uUnit
Communication Distance (Line of sight) 150 m
- - : Approximately 38
Item Rating Unit Curtiei ComaUmpiieT (at the time of transmission. 25C , 3.0V, 10mW, 2Mops) | ™A
Dimensions (Excluding protrusions) 31X25%3.1 mm Transmission Output 0.01~10 (Switchable) mw
Operating Temperature Range —20~70 © Communication Speed (Wireless Section) 2M, TM, 250k bps
Supply Voltage 2.1~36 \Y Receiver Sensitivity —94 or less @0.1% BER (250kbps) dBm
) 2401~2482 (66-mode: 82 ch in total) Technical Regulations Conformity Certified
Radio F ) MH echnical Regulations Conformity Certifie
adlo rrequency 2473~2495 (33-mode: Frequency Hopping) : Remarks ARIB STD-T66 compliant (66-mode). RCR STD-33
Modulation Method GFSK compliant (33-mode), RoHS

315MHz Specified Low Power RF Transceiver Module / Wireless Remote Control

Low-cost and low power consumption of about 3mA during transmission.

- Communication distance: line of sight distance of 100 m max.

« It is suitable for on / off control of up to 4 contacts, and toggle operation with 2 buttons as a set is possible only with the solder jumper of the receiving
module.

+ The remote control type is a small and lightweight TS03 .
design with an outer size of 55 x 32 x 6.5 mm and Item T [ Recaven Unit
?nﬁei%ggtitoifd‘aeg?%gg %pgpfilgglt?g%nsgsi Ccl’?lgsbfktlzetrtgr‘ Dimensions (Excluding protrusions) 29X40%3.5 | 29%40 mm
opening and closing and gate control. Label [Operating Temperature Range =10=60 c
production by original design is also possible. Supply Voltage 21~36 [ 2235 v

Radio Frequency 315 MHz
Model No. TSO3  Model No. TSO3NKHA  [Modutation Method ASK

Communication Distance (Line of sight) Approximately 50 (100 Max.) m

Current Consumption 2.5 | Al mA

Transmission Output 250 K1 \W(eirp)

Response ON:Approximately 80, OFF:240 or less msec.

Technical Regulations Conformity Certified
Remarks ARB STD-T93 compliant

429MHz Specified Low Power RF Transceiver Module / Wireless Remote Control

Long distance communication and stable response.

- Operates with low voltage from 2.1V and low power consumption,

- Selectable communication distance (standard mode: 800m, long distance mode: 2km) and 4 types of antennas.

- Various types of standard firmware and application boards are available for customization.

- Long distance and heavy duty models not affected by the noise, suitable for various tele-control and data communication for FA-related

equipment, construction equipment, welfare equipment and

agricultural equipment. Item : E0ZE : Unit
+ The remote control type has an outer size of 129 X 44 X155 Transmitter [ Receiver
mm and a splash-proof and dust-proof body (equivalent to IP54). | Dimensions (Excluding protrusions) 53%X30%6.5 mm
Operating Temperature Range —20~70 C
Model No. TSO2E Model No. TSO2ENH Supply Voltage 21~7.0 v
Radio Frequency 429 MHz
Modulation Method FSK
Communication Distance (Line of sight) | Standard type:800, Long Distance type:2k~3k m
. Standard type:26 Standard type:15
Qs Consuinpien Long Distance type:26 | Long Distance type:ig | ™A
Transmission Output 10 mwW
Communication Speed (Wireless Section) standard type:1.1%%(iL2%rg)g Distance type: bps
R « Technical Regulations Conformity Certified,
emarks ARIB STD-T67 compliant, RoHS, CE

426MHz Specified Low Power RF Transceiver Modu

27x17x3 mm surface mount small transmission module.

- Low power consumption type compatible with 3V power supply system that operates from 2.1V.

+ Communication distance is line of sight distance of approximately 100 m.

- The receiver can use the standard board of 8-contact system and modem system for TSO2E as it is.

- Applications such as digital data transmission, general-purpose wireless remote control, security, moving object detection, markers, etc.

TS01 .
ftem Transmitter [ Receiver unie
Model No. TS01 Dimen;ions (Excluding protrusions) 27X17X3 [ 53X30X6.5 r?m
Operating Temperature Range —20~70 C
Supply Voltage 2.1~3.6 [ 2.1~7.0 v
Radio Frequency 426 MHz
Modulation Method FSK
Communication Distance (Line of sight) Standard type:100 m
Current Consumption Standard type:11 [ Standard type:15 mA
Transmission Output 1 mwW
Communication Speed (Wireless Section) Standard type:1,800 bps
Remarks Technical Regulations Conforr_ﬂity Certified
ARB STD-T67 compliant

Details are subject to change without notice.
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Sensors

\Words fastes
Capacitive Type Humidity Sensors

Humidity sensor which uses newly-developed humidity-sensitive film
combined with dedicated IC realized high precision and high reliability.

@Response time is 10 times faster than the conventional product! Achieves world's fastest response speed! (according to our research)
@Supports a wide range of drive voltages (1.62 to 5.5V)
@®Low current consumption (400nA (Max.) during sleep, 10 u A (Max.) during temperature/humidity detection)

B SMD Type

Absolute Maximum Ratings

Model No. HSU-CHM-04A T Specification Ui R ‘
em HSU-CHV-04A | HSU-CHU-41A | emarks
6pin 5pin 4pin 4pn Sm 6pin Storage Temperature Range —50~+125 [ —25~+85 C
Drive Voltage —0.3~7.0 \
B Electrical Characteristics
Specification :
frem HSUCHM-04A | HSUCHU41A | ™" Remarks
Tpin 2pin 3pin 3pin 2pin 1pin Operating Voltage 1.62~5.5 \
20 _ i Current Consumption 10Max. [ 300 Max. UA
I — N10‘ Te(r;ngal _[Fumeiiien Operating Range 0~100 %RH
o B E”'p e”abte eI Humidity Resolon 0.1 %RH| 10bit
55 || Ravvin suelyismitel (5 Y [accuray 2 Typ. | £3Typ. |%RH| 25C . 20~80%RH
3 | Vcc |Power supply terminal (+) - -
2 Internal constant Response time 1 Typ. sec. | 163% reaching
- 4 |VDD|yoltage output terminal Operating Range —30~+100 [ -20~+85 C
-Img 5 [SDA | Data input / output Temperature |Resolution 0.1 C [ 11bit
- 6| SCL |terminal for I’C-BUS. Accuracy +0.3 Typ. [ +0.5 Typ. ‘C | 5~60TC
(Unit : mm)
H Connector Type
Model No. HSU-CHU-41A HSU-CHU-41A
—© Circuit Diagram ’—
@
[a)
2 0oRd | . 3 8 e 4:Vss
I = oY - 3:SDA
2 H m_m 1 w0 — 2:SCL
= NN} (%] o B
1|2 o > > 1:Vee
T b |
16105 1602 HSU-CHM-04A L
(Unit : mm) —
JEY
Pin No. | Terminal Name Parts No. Name Specification
1 Vcc | Power terminal @ Printed Circuit CEM-3. 1.6mm
2 SCL | I12C clock @ Humidity & Temperature sensors | Capacitive Type Humidity Sensors HSU-CHM-04A
3 SDA | I2C data ® Mounted Parts -
4 VSS | GND terminal @ Connector S4B-PH-K-S, Manufactured by JST, 2mm pitch

Humidity Responsiveness Humidity Characteristics

HSU-CHM-04A has achieved ultra-high-speed response by Humidity detection is possible in low and
reviewing its materials and structure. high humidity environments.
Response Comparison Reference Humidity Characteristics
100 1 1 , 1 1 1.200 T——— 7
sl /7 1,000 - 100%RH — 1023 v
z ‘ ! ! ! ! @ gopl| O%RH—O0
§ [0 I < e ey S A §
Z 600
. meQW%W@WQ%q ________ : <
= ©
E S 400
S ! | . .
T T Linearit
20 HSU- CHM-04A [ | 200 W_V_V_VLF]
0 i : 3 0 I e B L
0 5 10 15 20 25 30 0 10 20 30 40 50 60 70 80 90 100
Time(Sec.) Relative Humidity(%RH)

Application

@General consumer products such as air conditioners and refrigerators
@/\\edical equipment (CPAP device (continuous positive airway pressure), ventilator)
@In-vehicle (fogging detection, energy saving measures)  @Thermo hygrometers

Details are subject to change without notice. 3
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Sensors

Resistive Type Humidity Sensors

[Humidity Sensors]

Item HIS-06K-N | HIS-08
Model No. HIS-06K-N Model No. HIS-08 S —— YT
X +1.0
S 4405 6503 33705 I\A/\tz);cw)rl;ﬁ?n Rated Wattage 1.0mwW
— Ratings Storage Temperature Y %
of B _g Ronge 25C~+70C
. 5 EEE o & » gperat‘mg Temperature  ATC~4GOE
EREE B EEH [ Operational | fange
~ ~ m = Range Recommended Operating
> 0.5Typ. | 0.25Typ. h 20%RH~90%RH
ELH l 05TYP ],0.25 TYp b e iy R
. Output 45.8kQ (at 25C /50%RH) | 57.0kQ (at 25°C /50%RH)
L—JM (Unit : mm) 2.5Typ. o >
Electrical QOutput Accuracy +5%RH (at 25°C /50%RH)
(Unit : mm) | Characteristics Hysteresis £1%RH (at 30%RH~90%RH)
Response 3.5 minutes (at 30%RH&90%RH, 90% reaching, 1.2 cm/sec.)
[Humidity Sensor Module]
Model No. HSU-08 Series o IS e HSU-08FOCTA HSU-08F9B2A
13405 11.6Max.
a0l [0 | ama. Jr— Rated Voltage DC 5.0V (4.75V~5.25V) | DC3.3V (3.135V~3.465V)
Maximum Storage Humidity -
[s] N (o} ~909, = C ~ 7
Q Ratings Temperature Range 0%RH~90%RH / —25C~+70C
wn
o Operating Temperature 20 C~+607
« 3 Operational | Range oeTrenc
= Range Recommended Operating
Humidty Range 10%RH~90%RH
08 Output 1.386V (at 25T /60%RH) 1.550V (at 25C /60%RH)
(Unit : mm) Output Accuracy +5%RH (at 25°C /40%RH + 60%RH)
Electrical Current Consumption 1.3mA Typ.
Characteristics +£1%RH (at 30%RH~90%RH)

Hysteresis

Thermistor Characteristics

R25=10kQ*3%, B25/50=3900+3%

Response

3.5 minutes (at 30%RH&90%RH, 90% reaching, 1.2 cm/sec.)

Force Sensors
Model No. HFD-500S

o

Foot print
O

ol .y — 727]

6-0.4

YA ———— -

©

g I
S}
1.0

th

4.1

| /77—

1.0

Maximum Absolute Ratings

Ratings )
Item Unit Remarks
Min. Typ. Max
Jﬂi Drive Voltage = = 55 V
Storage Temperature —40 _ 85 e
LJ 015 Range
Operating Temperature | _ _ .
Range 20 60 C
Breaking Load 70 - - N
Life 1000k = = Cycles | 5~10N 60Hz (Sine wave)
Pl TS |- B 250 | C 77777 60 sec. or less at 230°C or more,
P — — 10 sec. 2 times Max.
Rating (Vcc=2.8Vvdc, Ta=25C)
Ratings
Item Unit Remarks
Min. Typ. Max.
Operating Force Range 0 - 10 N
General tolerance Drive Voltage - 2.8 - \ Usable at less than 5.5V %1
_ *0.1mm Bridge Resistance 18 25 32 kQ
(Unit : mm) l - - "
Offset Voltage =10 - 10 mV SéL]Jtp;EVO tage when O[N] is applied
(Output at 10[N] application) —
Terminal Full Scale Span 120 130 1410 Y (Output at O[N] application)1, %2
Ve
ERETeY Sensitivity - 13 - mV/N
[©) GND Output Linearity =3 = 3 %FS FS=Full scale span
@ GND
® —OUTPUT Offset Temp. _5 _ 5 mv
| ® | Ve Characteristics Afrom+25C
Sensitivity Temp. _ _ . |at =20 ~ +60C
Characteristics o o IVANAC
%1 The sensor output (Output Voltage) is ratiometric to the drive voltage.

%2 OUTPUT Voltage = (+OUTPUT Voltage) — (—OUTPUT Voltage)

HOKURIKU
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Pressure Sensors

[Pressure Sensor] Standard Specifications
W Type R (With glass base) M |<§erln|\| HPD 100(35Rpoe3C Ifllcjggn1 000GRo3 | UNit | Remark
. - k%% G- ode: NO. sl . :
Model No. HPD G-R03 Naximum Rating
Pressure Type Gauge pressure
Pressure Media Non-corrosive gas
Maximum Applicable
Prasdm APP 500 \ 2000 kPa
> Maximum Drive Current 3mA DC mA
v Storage Temperature 40— o
’ X 7.0 Pressure inlet hole Range 40~+120
g BH#HA Operating Temperature — 920~
EL eI Ra%ge g femp 20~+100
g BOAD Pressure port Electrical Characteristics (Ta =25 C)
< Ty $259, Rated Pressure 100 [ 1000 kPa
2 08 .1 ~—H—» co5 Drive Current 1.5 mA
- | _ " Bridge Resistance 5+1 kQ
g 22 i Offset Voltage £20 mv
5 —=r 100+40 100£40
S 2 Span Voltage (at 0~100kPa) | (at 0~1000kPa) | MV
1N Los [ Pressure Linearity £0.3 £0.6 %FS
2.54 2.54 103 Pressure Hysteresis +0.2 +0.4 % FS
(Unit : mm) Offset Voltage TC =5 % FS | 0~50C
Span Voltage TC 2.5 % FS | 0~50C
[Pressure Sensor Modules] Standard Specifications
W Discrete Type Model erz;cem HPM- % % -B % *SPECiﬂcat'i_'%f;\A * % -D ok * o
Model No. - %k B okok : == ks
HPM B (10'(2))0 Shape Discrete type Flange-mottf/rlgteconnector
110 40, /40 o pressure | Qutput Form DC
10.0 e o port Absolute Maximum Rating
ala i N Pressure Type Gauge pressure
o) ém‘)x“ TFF ol @ o Pressure Medium Water, Air, Other non-corrosive gas
S g ML Sio) 5 Maximum Applicable AsFeicd] X
il N Fressu® pressure Pa
P25y 1l ~Co5 Storage Temperature P
i re255 c?f:-ﬁ L Rangég P —40~85 C
- =) Accuracy guaranteed —10~60 C
| - temperature range
5 S (Unit : mm) Supply Voltage 5 [ 5 or 12 vV
* Conditions/Electrical Characteristics
Measurable Pressure —90~1000 kPa
. Flange-mount Connector Type Range (Select from the rahge as above)
Output 0.5~4.5 (Basic range) V
Model No. HPM- s -D sk Output Accuracy +2 %FS
Pressure Linearity +0.5 %FS
Pressure Hysteresis +0.3 %FS
Current Consumption 2.0 Max. mA

#We correspond to custom specifications (for such as various pressure bands, etc.) with reference to
the basic specification above.

Model Number Designation

HPM - 100 G A - B 01
Model type+ % +
i [CHPM _[Pressure sensor module | A [Analog output | ghape  [Custom NoJ]
(Unit : mm) . B [Discrete type |
ressure full-scale span  Pressure type [ [egmutameny
100 |100kPa G _|Gauge pressure GEMOUNT COMTECTY pe
arometric
Model No. HPD-100A-CO5L Maximum Rating
Item Specification Unit Remarks
. Pressure Type Absolute pressure -
2.5 0.7Max. S 2.5 Equivalent circuit Pressure Range 25~300 kPa
o
nger] [ e Maximum Drive Current 3 mA
[filame © Storage Temperature Range -40~+150 C
M=o T Operating Temperature Range -20~+85 C
Lot Ne] 0 - . B
o Electrical Characteristics (Icc=0.55mA, Ta=25C)
= Specification .
<
) < Item Min. | Typ. | Max. Unit Remarks
— o @ ey T Rated Pressure 50 - 110 kPa
g 9 7 [N S Drive Current - [oss [ = mA
s S ® _|GND e = e
S Bridge Resistance 4 6 8 kQ
(] IR P @ +Output
= ® |Icc Offset Voltage 60 80 100 mV at110kPa
[Te} 7 7
Recommended footprint g I/A % @ -Output Span Voltage 30 45 60 mV.
e ® Pressure Linearity -1 0 1 %FS
(Unit : mm) Offset Voltage Temperature Characteristics | -5 10 %FS | at110kPa
Span Voltage Temperature Characteristics -4 8 %FS

Details are subject to change without notice. 5§
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Piezoelectric Components

Piezoelectric Acoustic Components

- It is a component that produces a sound with an electric signal by attaching a piezoelectric element to
a metal diaphragm and incorporating it in a case.

- Proprietary multilayering technology and electrode connecting technology make possible high sound
pressure.

- Various custom designs and production with a variety of characteristics (sound pressure level,
resonance frequency, band, etc.) are possible by using the plates from single to multilayer according to
the required application.

HDK owned technology

Resonant frequenc
‘Sounclie;\)lrecissure Lamination technology ] - <—q> Y Sound
3 I pressure
Resonant Ceramic materials ] g «— level
‘ frequency 4 Band
Ceramic structure ] &
C
[ Band 3
Diaphragm design ] o
Frequency
[ Shape Case structural design ]
[Standard Specifications]
Sound Pressure Resonant Operating
Level Frequency Band Input Voltage | temperature Range
60~100dB 2~4kHz 0.1~1kHz Max.30Vp-p —40~+85C
[Example of Frequency vs. Sound Pressure Characteristics]
Standard Type Sound Pressure Flat Type High Sound Pressure Type
g 100 %100 % 100
g %0 g 90 3 %
2 80 ¢ 80 S 80
g 70 g 70 ;2 70
© ko] ©
S 60 S 60 S 60
8 15 2 25 3 35 & 15 2 25 3 35 A 0 2 4 6 8 10
Frequency [kHz] Frequency [kHz] Frequency [kHz]
[Features]
- Proprietary multilayering technology and electrode connecting technology make possible high sound
pressure.

- There is a high degree of freedom in product design due to the integrated design of product
structure/mass production line.

- Simulation analysis design by CAE is possible.

- Small and light weight, low power consumption.

- Reliable, perpetual life.

- It is widely used as an in-vehicle buzzer.

6 Details are subject to change without notice.
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Thermistor

NTC Thermistor

M Leaded Type

[Glass Sealed Radial Lead Thermistor] Under Development
Model No. HNT-GR

NTC thermistor element
Glass Dumet wire
e

q( ———
B
— ]
N
Model | Resistance B-constant B-constant 1 Dimensions (mm)

No. | R25C(Q) | B25/50(K) B25/85(K) A B L d
HNT-GR1 | 2K~200k 3270~4400 3315~4450 2.3%0.2 3.2+0.2 70x5 0.3
HNT-GR2 | 2K~200k 3270~4400 3315~4450 1.3£0.2 2.8+0.2 70x5 0.2

Operating Temperature Range :  —40C ~ +200C

NTC thermistor element  Tin-plated annealed copper wire
Epoxy resin / -

[Epoxy Resin Coated Radial Lead Thermistor]

Model No. HNT-EC - ( J&I

o SH — ]

L
.
Model | Resistance B-constant B-constant 1 Dimensions (mm)
No. R25TC (Q) B25/50(K) B25/85(K) A B L d
HNT-EC3 | 2K~200k 3270~4400 3315~4450 3 Max. 6 Max. | 10.5+1 0.4 1.8+0.3
Operating Temperature Range :  —40C ~ +125C

High moisture resistance (Boiling resistance)

Achieves high moisture resistance with a unique insulating coating agent.

Boiling test [ 100°C (boiling water), 1000hr+24hr, DC5V Rate of resistance change |4R|<3%

Boiling test is a test of the sensor structure as follows.

Boiling test

3.0%

HNT-EC ~ Epoxy resin

2.0%

4R25

1.0%

= -
- = 0.0% =
Metal case \ Epoxy resin Lead wire 71.0%0 S0 1000 1500 2000 2500
Time[hr]
B NTC Thermistor Elements
Model No. HST
Model | Resistance | Resistance | B-constant | B-constant | B-constant 31 Dimensions (mm)
No. R25C (Q) Tolerance B25/50(K) Tolerance B25/85(K) A t
HST12 1.2%0.1 0.45+0.07
+ +
HST10 +0.5% +0.5% 1.0£0.1 0.45+0.07
HSTO8 2k~200k +1.0% 3270~4400 +1.0% 3315~4450 0.8%0.1 0.45+0.07
[) [o)
HSTO5 £2.0% £2.0% 05005 | 0.32+£0.05
HSTO4 0.4+0.05 | 0.22+0.05
Operating Temperature Range :  —40C ~ +125C

%11 B25/85 is a representative value.

Please contact us for details of the above characteristics.

Details are subject to change without notice. 77
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Circuit Modules

Circuit Modules

PCB modules for automotives proposed !
[PCB modules for Automotive / Industrial Equipment]

locating the overseas production
site in Thailand.

Appearance
Application On-vehicle meter panels LCD Panels for automotives Sensor modules Cueegs syztsesznf]grlywlre ETESS
Dimensions 265mmXx121.5mm 272.8mmX72mm 31.5mmXx5.6mm 145mmX113mm
Number of 501 207 26 17
SMD mounting on the copper | 12.3 inch LCD driver module for | A sensor module directly to be | We support total assembly
paste through-hole PWB's. automotives. mounted on an automotive engine. | from the cable assembly to the
Features Developed to the global market by unit assembly, as well as the

mounting mainly of SMT and DIP
method.

[PCB Modules for Consumer Products / Information Appliances]

overseas production site such as
China.

Appearance
Application Digital Still Camera Notebook PC Car Navigation LED Module
Dimensions 50mmx40mm Various Shapes 80mmx 140mm 294x20.5mm
Number of
Parts 50 250 600 27
SMD mount of LGA, 0402 chip on | Stable product quality by HDK | All-in-one type with built-in circuits | A line-type LED module in
FPC board, Solder print inspection, | proprietary technology for | of video, which a high-brightness LEDs
X-ray inspection are possible. production, measurement. DC/DC converter, DC/AC inverter, | are mounted on a high thermal
Features Accommodates to global needs by | External-excited-DC/AC inverter. conductivity FR-4 substrate. It is

used in various applications such
as display backlights, light for
growing indoor/outdoor plants
and industrial light sources.

Traceability system capable of production history search for each product unit

Traceability System Line Setup

- Reading by the 2D camera [

Reflow furnace —

— Automatic appearance Irregular mounter-
inspection equipment

g Defective part image recording §

Solder printing

machine

& Connecting the part reel and the feeder |

Printing the 2D code on the board

By linking the board and the mounted parts by the original traceability system, we can minimize the number of the object products when

nonconformity should be found with one product.

8

HOKURIKU
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Chip Resistors

Chip Resist

Model No. CR g -~ Max. Max. ) } 00 type
Q')Z;e Model vv:tttilge Tolerance | Resistance | T.CR. | Working | Overload Dimensions(mm) CRatedt F—
g, No. w) (%) Q) (ppm/C) | Voltage | Voltage urren
V) V) L W c d t (A) (mQ)
F|x1] 10~1™M +250
?0140825) CR04 | 0.03 G | 2 10~1M +250 15 30 0.40£0.02 | 0.20+0.02 | 0.10+£0.03 | 0.10£0.03 | 0.13£0.02 0.3
J +5 10~1M +250
F | 1 10~1M +200
0201 G [ 2 10~1M +200
(0603) CRO6 | 0.05 g i5 T 0—9.1 700 25 50 0.60£0.03 | 0.30+0.03 | 0.12+0.05 | 0.15+0.05 | 0.23£0.03 0.5
J | +5] 10~10M +200
D [+05] 10~976 +100
D [£05] 100~1M +50
. (?ggé) CEEO 0:10 2 ir; 18:1x i;gg 50 100 1.00+0.05 | 0.50+0.05 | 0.20£0.10 | 0.25%£0.10 | 0.35+0.05 1.0
J | %5 1.0~9.1 +300
J +5| 10~10M +200
W D [£0.5] 100~976 +100
D [+05] 1K~100K +50
F [£1] 10~1m +100
1< 1< (?ggg) R1®| 0125 [G [z2[ 10~m | %200 | s0 100 | 1.60+0.15 | 080%329 | 025020 | 0.25£020 | 0.45+0.10 | 10
J | %5 1~4.3 —100~+600
J | 5] 47~33M +200
J | 5| 3.6M~10M +300
D [£05] 100~1K +100
tﬁﬁ] F | £1] 10~1K | *100
Ld Ldy 0.25 G | 2 10~1K +200
J +5 1~4.3 -100~+600 Max
J [ +5] 47~1K +200 2
(ggfg) 20 D (=05 102100k £100 | 150 | 200 |2007929 | 1257020 | 540+020 | 0.40+0.20 | 0.s0+0.10 || 15 | %0M@
*2 0.10 0.10
F [ 1] 1.02K~1TM +100
0.25 G | £2 | 1.1K~1M +200
*1 J [ 5] 1.1K~3.3M +200
J +5 | 3.6M~10M +300
K [£10] 11M~22M +300
D [+05] 100~100K | +100
F [£1] 10~1m +100
G [£2]| 10~1™m +200
(1206 CR321 025 [J [ 25| 1~43 [-foo—600] 200 | 400 |320%019 11607010 | 050020 | 0504020 | 055+015 | 20
3216) | *2 0.15 0.15 0.05
J | 5] 47~33M +200
J | £5] 3.6M~10M +300
K [£10] 11M~22M +300
F | +1 10~1M +100
G |*2| 10~1M +200
1210 | OR35S 50 [J [ 25 1~43 [-lo0~+e00] 200 | 400 |320%919 2607919 | 0504020 | 050£0.20 | 0557242 || 20
(3225) | %2 0.15 0.15 0.05
J [ £5] 47~33M | £200
J [ £5] 36M~10M +300
F | 1 10~1M +200
2010 G | 2 10~1M +300
(5025) CR50 | 0.75 RS 1091 500 200 400 5.00£0.15 | 2.50+0.15 | 0.60+£0.25 | 0.60£0.25 | 0.56%£0.15 2.0
J +5 10~1M +300
2512 J +5 1.0~9.1 +500
(6432) CR64 | 1.00 ] i5 To=im 300 200 400 6.30£0.15 | 3.20+0.15 | 0.60£0.25 | 0.60£0.25 | 0.56%0.15 2.0
*1 Short-time overload test condition : Voltage equal to 2.5 times the rated voltage= Voltage equal to 1.5 times the rated voltage E=+PR
AEC-Q200 compliant *2 Resistance value range : For F-class (£1%) from 1.0 Q to 9.1 Q, please contact us. E=Rated Voltage (V)
(excluding CRO4) * E-96 series resistance values are available for D class F class. ) P=Rated Power (W)
g * Please use voltage equal to or below the rated power. The rated voltage can be calculated by the formula on the right. R=Resistance (Q)

* If the rated voltage exceeds the maximum operating voltage. please use a voltage equal to or below the maximum operating voltage.
* Operating Temperature Range: —55C~+155TC (excluding CR04), —=55C~+125C (CR04)

Sulfurization-proof Chip Resistors

Model No. CRS, CRES

) Size Code Rated - iers P Dimensions(mm)
= - Inch Model No. | Wattage | Tolerance (%) R??)s)tinf € Y/Vc‘fl?;geg o\,‘fl;laogaed
(mm) (W) ™) %) L w c*2 d t
L =101 0201 F =7
CRESO6 0.050 G +2 10~1M 25 50 0.60+0.03 | 0.30+0.03 | 0.12*+0.05 | 0.15£0.05 | 0.23+£0.03
(0603) I T
E +1
0402 CRS10 0.100 0.30%+0.10
(1005) CRES10 %3 ? ié 10~1M 50 100 1.00£0.05 | 0.50+0.05 0.20+0.10 0.25+0.10 | 0.35+£0.05
F +1
0603 CRS16 0.40%£0.20
(1608) CRES16 0.125 ? ié 10~1M 50 100 1.60+0.15 | 0.80+0.15 0.25+0.20 0.25+0.20 | 0.50+0.10
[F +1
0805 CRS20 0.250 0.45+0.20
. (2012) CRES20 %3 ? ié 10~1M 150 200 2.00+0.15 | 1.25+0.15 0.40+0.20 0.40+0.20 | 0.50+0.10
F +1
1206 CRS32 0.65+0.20
W (3216) CRES32 0.250 ? ié 10~1M 200 400 3.20%+0.15 | 1.60+0.15 0.50+0.20 0.50+0.20 | 0.56+0.15
F +1
1210 CRS35 0.65+0.20
<] <l (3225) CRES35 0.500 ? ﬁé 10~1M 200 400 3.20+0.15 | 2.60+0.15 0.50+0.20 0.50+0.20 | 0.56+0.15
(E——3 2010 | CRs50 E 1 = 0.70+0.25
LLQJ i1 (5025) CRESS50 0.750 G +2 10~1M 200 400 5.00%0.15| 2.50+0.15 060+0.25 0.60+0.25 | 0.56+0.15
J +5
(assy | CRES64 | 1000 —S——S2— 10~1M | 200 | 400 |6.30£0.15|3.20£0.15 | 0.60+025 | 0.60+025 | 0.56+0.15
%1 Chip Jumper Resistors (0Q Type) are also available. Operating Temperature Range: —55C~+155C

*2 The upper row shows the CRS values and the lower row shows the CRES values.
AEC-Q200 compliant ‘ *3  Short-time overload test condition: Voltage equal to 2.5 times the rated voltage = Voltage equal to 1.5 times the rated voltage.
’ Q P *Resistance value range : For F-class(+1%) from 1.0 Q to 9.1 Q, please contact us.

We also accept individual consultations regarding non-standard 9

HOKURIKU products, such as parts with custom resistance values.

Details are subject to change without notice.



Chip Resistors

Network Chip Resistors

Model No. ACR, NCR Rated NMax. [ Max. r—
’ Model No. | VVattage |Number of | Tolerance | Resistance | T.C.R. | Working | Overload Dimensions. (mm) Hediede
(=] , L] " | /element | Resistors (%) (Q) (ppm/C) | Voltage | Voltage N W = o Shape
- (W) (W) (V) €
BEEE e OO ACR062 | 0.0315 2 J [+5][10~1m| =200 12.5 25 |0.85+0.10|0.65+0.10 0.5 0.15+0.10 | 0.35+0.05 | Convex
e ]
e ACR102 0.063 2 J | £5[10~1TM | 200 50 100 1.0+0.20 | 1.0+£0.20 0.65 0.20£0.15 | 0.35%0.05 | Convex
[
— ﬁ‘i ACR104 | 0.0315 *1) 4 J | £5[10~1M | +200 50 100 | 2.0£0.20 | 1.0£0.20 0.5 0.20+0.15 | 0.3520.05 | Convex
weda L m e ACR164 0.063 4 J [£5]|10~1M | £200 50 100 3.2+0.10 | 1.6+0.10 0.8 0.30£0.20 | 0.50+0.10 | Convex
— ' oo _ NCR104 | 0.0315 *1) 4 J | £5[10~1M | +200 50 100 | 2.0£0.10 | 1.0£0.10 0.5 0.20+0.10 | 0.35+0.05 | Concave
3 D_E = NCR162 0.063 2 J [ £5]10~1M| *200 50 100 1.6+0.15 | 1.6+0.15 0.8 0.35+0.15 | 0.45+0.10 | Concave
I 4 1 NCR164 0.063 4 J | £5[10~1M | +200 50 100 | 3.2+0.15 | 1.6+0.15 0.8 0.35+0.15 | 0.45+0.10 | Concave
O (-]
“JP ¥ p L NCR168 0.063 8 J | £5[10~1TM | =200 50 100 6.4+£0.20 | 1.6*+0.20 0.8 0.35+0.15 | 0.45+0.10 | Concave
t
L L | mg;ggg 0.063 8 J | =5 100~470k | *£250 50 100 6.4+0.20 | 3.1+£0.20 1.27 0.50£0.3 | 0.55+0.10 | Concave
. . *1) 0.063W/element is possible Operating Temperature Range : —55C~+155C ,
| AEC-Q200 compliant (excluding ACR062) | _55C~+125C (ACRO62)
Sulfurization-proof Network Chip Resistors
Rated Max. | Max. - :
Model No. ACRES, NCRES Model No Waatteage Nurg})er Tolerance | Resistance | T.CR. Worakﬁng Overatéad Dimensions (mm) Electrode
— s ’ /elm)ent Resistors | (%) (Q) | (ppm/C) Vtzt\t/a)ge Vgl\t/a)ge L W b c t Shape
i ACRES062 | 0.0315 2 |J| £5[10~1M| £200 | 125 | 25 |0.85+0.10/0.65+0.10| 0.5 [0.15%0.10|0.35+0.05| Convex
et ACRES102 | 0.063 2 |J]| £5|10~1M| *200 50 100 [1.00+0.20[1.00+0.20| 0.65 |0.20+0.15|0.35+0.05| Convex
I ACRES104 | 0.063 4 |J| £5[10~1M| £200 50 100 [2.00:£0.20[1.00£0.20| 0.5 [0.20£0.15|0.35+0.05| Convex
dﬁ ACRES164 | 0.063 4 |J] £5|10~1M| £200 50 100 |3.20+0.10[1.60+0.10| 0.8 |0.30+0.20|0.50+0.05| Convex
NCRES104 | 0.063 4 |J| £5[10~1M| +200 50 100 [2.00+0.10[1.00+0.10| 0.5 [0.20+0.10|0.35+0.05| Concave
LT |7 NCRES162 | 0.063 2 [J] £5 | 10~1m]| +200 50 100 [1.60+0.15[1.60%0.15| 0.8 [0.35+0.15[0.45+0.10] Concave
2| NCRES164 | 0.063 4 |J| £5[10~1M| +200 50 100 |3.20+0.15[1.60+0.15| 0.8 |0.35+0.15|0.45+0.10| Concave
ﬂ o NCRES168 | 0.063 8 |J| £5|10~1Mm| £200 50 100 |6.40+£0.20[1.60+0.20| 0.8 |0.35+0.15|0.45+0.10| Concave
<£—‘ ¢ - - Operating Temperature Range : —55C~+155C ,
| |AEC-Q200 compliant (excluding ACRES062) | —55C~+125C (ACRES062)
Model NO. LCR Size Code Rated |Tolerance | Resistance T.CR. Dimensions (mm)
Inch Model No. |Wattage (E-24) -
(mm) (W) (%) Q) (ppm/C) L w c d t
oeoas LCR10 0100 (S1—21020~091| %300 | 1004005 | 050005 | 0.20+010 | 025%0.10 | 0.35£0.05
L 0603 [G] *2 _ +0.20 +0.15
(1608) LCR16 0.100 [F1—5&—0.20~0.91| £300 | 160£0.15 | 0.801G7s | 0.25£0.20 | 0.25+0.20 | 050572
F| +1 ]0.20~0.91
0805 +0.20 +0.20 +0.15
2013) LCR20 0.125 % fé 0.10—001| *200 |200%57q | 125X67g | 0.40+£0.20 | 0.40£0.20 | 0.501g 2
F| +1 ]0.20~0.91] *100
1206 +0.10 +0.10 +0.15
(3516) LCR32 0.250 % fg 0.10—001| =200 | 3205378 | 1601638 | 0.50£0.20 | 0.50+0.20 | 0.551g 2
F| +1 ]0.20~0.91] *100
1210 +0.10 +0.10 +0.15
(3225) LCR35 0.500 % ig 0.10—001| =200 | 3205378 | 260638 | 0.50£0.20 | 050+0.20 | 0.551g 2
J— F| +1 ]0.20~0.91] *100
LCR50 0.750 [G] _*2 5.00+0.15 | 2.50+0.15 | 0.60%0.25 | 0.60£0.25 | 0.56%+0.15
(5025) ST—=&0.10~0.91| £200
J— F| +1 ]0.20~0.91] *200
LCR64 1.000 [G| *2 6.30+0.15 | 3.20%0.15 | 0.60+0.25 | 0.60+0.25 | 0.56+0.15
(6432) ST—s&0.10~0.91| £200

Operating Temperature Range : —55C~+155C

Model No. LCRS Siz‘engr?de Mozl Ns \/\/Raattteadge Tolerance Re(sé?tzaz{;ce T.CR. Dimensions (mm)
(mm) o w (%) Q) (ppm/C) L W c d t
L
S LCRS10 | 0100 [S—T2—02~091| +300 | 100005 | 050005 | 0.30%0.10 | 0.25+0.10 | 0.35+0.05
S LCRS16 | 0.100 FSH—E2 102091 | £300 | 1.60£0.15 | 0.80£0.15 | 0.40+£0.20 | 0.25+£0.20 | 0.50+0.10
- i W J| *5
F| +1 [02-001] *100
(gg?g) LCRS20 0125 [G] %2 | 1091 | 2200 | 200%0.15 | 1.25+0.15 | 0.45£0.20 | 0.40+0.20 | 0.50%0.10
L LC T =5 o= &
EE m F| _*1 | 02-0091] %100
il i 1206
*774 tlﬁ 2519 LCRS32 0.250 % fé ©I~0S +200 | 320£0.15 | 1.60£0.15 | 0.65£0.20 | 0.50£0.20 | 0.56+0.15
B = ES
kel ke 1210 LCRS35 | 0.500 g 1; 02091 =100 320+0.15 | 260+0.15 | 0.65+0.20 | 0.50+0.20 | 0.56%0.15
(3225) - o2 01~091 | +200 200 6020 6520 =020 =26%0.
* = *
|AECQ200 compliant| G LCRS50 | 0.750 g i 218':] :;gg 5.00%0.15 | 2.50%0.15 | 0.70+0.25 | 0.60+0.25 | 0.56+0.15
. S22 0.1~o0! +

Operating Temperature Range : —55C~+155C

Extremely-Low Resistance Chip Resistors

Model No. ECR Size Code Rated | Tolerance | Resistance T.CR. Dimensions (mm)
Inch Model No. Wattage o
_ L (mm) (W) (%) (E-24) (mQ) | (ppm/C) L W c d t
B +1
0805 +0.20 +0.20 +0.15
_ w o) ECR20 025 [G[ %2 | so~o1 | #100 | 200%G3] | 125753 | 04002 |od0x020 | 0502343
— = = 1206 FIL_zt1
ECR32 0.50 |G +2 50—2i +100 3.2+0.10 1.6+£0.10 0.40%+0.2 | 0.50+0.20 | 0.55+0.10
F (3216) T x5
| {E——3 ST
; b ki 201Y CR50 00 [G] *2 0~9 +£100 0+0 2540 025402 | 0604025 | 05640
(5025) ECRS 1. a 15 50~91 +1 5.0£0.15 .5+0.15 .25+0. .60+0.25 .56+0.15
| AEC'Q2OO Comp“ant | Operating Temperature Range : —55C~+155C

1 O We also accept individual consultations regarding non-standard

HOKURIKU products, such as parts with custom resistance values.

Details are subject to change without notice.
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Size Code | a0l No. | Rated Wattage | Tolerance |Resistance|  T.C.R - fMaxWorking | MaxOverload Dimensions (mm)
Inch (mm) - (W) (%) (Q) (ppm/C) | Voltage(V)"| Voltage(V) L W e d t
791
w t 3598, | werzo | os0 [F| =1 HOO=SIK 4500 1.2540.15 | 2.00£0.15 | 0.30£0.20 | 0.35+0.20 | 0.55%0.10
s “_.‘ J =5 1~1M
< Jd T—91
‘ ' | T 8813 | wersz | o7s |F| *! L0091k 160£0.15 | 3.20+0.15 | 0.30£0.20 | 0.50+0.20 | 0.5573 12
s ) =5 T~TM
< L= — 200 | 400
T "o 2929 | werso | 100 |F| *! [T00=STE 2.50+0.20 | 5.00£0.20 | 0.50£0.20 | 0.60+0.20 | 0.56+0.15
= rorermy] J 5 [ 1~TM
10—91
M Low Resistance Type, A325) | werea | 200 |F| =1 [100=9.1k 3.2020.20 | 630+0.20 | 0.50+0.20 | 0.90£0.20 | 0.56+0.15
. J SR 1T~1M
Ultralow Resistance Type
Model No. WLCR, WECR Size Code |\ 1 N, | Féted Wattage [ Tolerance | Resistance | T.C.R. |MaxWorkingffaxOverlozd Dimensions (mm)
Inch (mm) : W) (%) (mQ) | (ppm/°C) | Voliage(V) | Voltage(V) L Wi c d t
E=a W ; §e12) lwicrs2| o075 |F| £1 [100~976] +£200 160£0.15 | 320£0.15 | 0.30£0.20 | 050+0.20 | 0.55F 312
10~33 | £500
ﬁ — 4 ‘Jd 223, |wicrso| 1.0 200 | 400 |250+0.20|5.00+0.20 | 0.50+0.20 | 0.60+0.20 | 0.56%0.15
< E J| £5 [ 36~91 | +350
E—— ‘ ‘ B | | 3383 [wicrea] 20 T00=970] =200 3.20£0.20 | 6.30£0.20 | 0.50%0.20 | 0.90+0.20 | 0.56£0.15
E % %’ s Specification in bold lines is common to WLCR32, WLCR50, WLCR64. Operating Temperature Range : —55C~+155C
Size Code Model No Rated Wattage j Tolerance Resistance T.CR. Dimensions (mm)
) Inch (mm) ) (W) (%) (mQ) (ppm/C) L W C d t
W High Wattage Type §812) [wecrsz| 075 [F| +1 oo 1.60+0.15] 3.20+0.15 | 030+0.20{ 030020 055 7§12
J| £5 I
Model No. WCR110, WCR160 3228, \WECRSO| 1.0 +100 | 250+020{5.000.20 | 0:50£0.20 | 0.50£0.20 | 0.56+0.15
5=
t +
| 4525, |wecrea) 20 J|| =2 (ImQstep) 3.20+0.20 | 6.30+0.20 | 0.60£0.20 | 0.60£0.20 | 0.56+0.15
< K|
I |I 3Specification in bold lines is common to WECR32, WECR50, WECR64. Operating Temperature Range : —55C~+155C
5 B4 [size Code Model No Rated Wattage | Tolerance| Resistance | T.C.R. | MaxWorking |Max.Overload Dimensions (mm)
Inch (mm) : (W) (%) (Q) (ppm/°C) | Voltage(V) | VoliagelV) L W c d t
2043 10~91 | +£200
(50110) WCR110| 3.0 Fl 1 [Mo0~9.1k £100 200 400 | 5.0%0.20 | 11.0+0.20 | 0.60+0.20 | 1.50%0.20 | 0.56£0.15
~ +
&6 weri60| 50 fas 1 ESMAE200 1 550 | 500 | 80£020 | 16.0£0.20| 070020 | 250£0.20 | 056+0.15

#Specification in bold lines is common to WCR110, WCR160. Operating Temperature Range : —55C~+155C

[ AEC-Q200 compliant (excluding WCR110 and WCR160) |

Type) Chip Resistors

Model No. WCRES Size Code |\\ 1 N, | Reted Wattage [ Tolerance | Resistance | T.C.R. |MaxWorking|axOrerozd Dimensions (mm)
. inch(mm) . (W) (%) Q) (ppm/°C) | Voltage(V) | Voliage(V) L W € d t
_E w R Jel3 |weresza| 075 1604015 | 320+0.15 | 0.30£0.20 | 0.50+020 | 0557312
. = F| £1
L2 ) ‘ ‘T (;gég) WCRESS0| 1.00 10~1M | £200 | 200 | 400 |250+0.205.0040.20 |0.50%0.20 | 0.60£0.20 | 0.56+0.15
=SS 1 J| =5
- 5 (oea |weressa| 2.00 32040.15 | 6.30£0.15 | 0.500.20 | 0.90£0.20 | 0.56£0.15

sSpecification in bold lines is common to WCRES32, WCRES50, WCRES64. Operating Temperature Range : —=55C~+155C

| AEC-Q200 compliant |

Surge Current Chip Resistors

Model No. SCR e N 8 o o e [ Dimensons
(mm) T oW (%) (Q) (ppm/C) W) ) L W c d t
D] £0.5 100~100K
L 0603 | scpig | 0.20 [FI_=i | to~im | =100 50 | 100 |1.60=0.15 | 080%8:23|0.25+£0.20 | 0.25+0.20 | 055342
et o (1608) J[_+5 | io~1oM | _*200 : :
D +0.5 100~100K
0805 = +£100 +0.20 +0.20 +0.15
. Y o G012 | SCR20 | 025 [P ErTie=m] S99 | 150 | 200 | 2002878125281 0.40+020 |040+020| 051342
2 | D +0.5 100~100K
E_ml | 1206 | scr32 | 033 [FIEr T oo *190 | 500 | 400 [320%319]1.607312 (0504020 0.50+0.20 | 055+ 342
| - - (3216) T *5 [ io—1om | %200 - - -
— — 1210 D105 1100100k} 4 qgg +0.10 +0.10 +0.15
) o (3229 | SCR35 | 050 [FETTromm] T190 | 200 | 400 | 3205818 2607819| 0502020 | 050020 | 055232
En Em NESE - R SR e
1 | . F +1 10—~1M — .00£0. .50+0. .60£0. .60+0.. .56+0.
| | & & (029 | SCRS0 | o7s [FET T io=id 790 00 00 |5.00+0.15 | 2.50+0.15 | 0.60+0.25 | 0.60+0.25 | 0.56%0.15
s | screa | 100 =1 1o~ | +300 | 200 | 200 |630+015]320+0.15]060+0.25]060+025 | 0562015
’ AEC-Q200 compllant ‘ *Resistance value range : For F-class(+1%) from 1.0 Q to 9.1 Q, please contact us. Operating Temperature Range : —55C~+155C
Surge Current High Power Chip Resist
Model NO PCR L Slzlenglsde el N V\saattteade Tolerance |Resistance| T.C.R. Macg?{ao'g”g Ma:/;t:‘e(m Dimensions (mm)
) (mm) 1MW (%) @ |pmso) | 0 i L w c d t
L 0n02 D[ 05 168
) @(1005) PCR1O | 020 [F[ £1 | 10~1Mm 50 100 |1.00+0.05 | 0.50+0.05 | 0.20+0.10 | 0.25+0.10 | 0.35+0.05
‘" W J[ %5 +£200
0603 PO +£100 +0.20 +0.15
i §e33, | PCR16 | 030 [FI_£1 110~1m 150 | 200 |1.60+0.15 | 0807328 |0.25+£0.20 | 0.25+0.20 | 057342
0805 DIl =ols +100 +0.20 +0.20 +0.15
PCR20 0.50 [F[ £1 | 10~1™m 150 200 |2.00" 5" 12575 0.40+0.20 | 0.40£0.20 | 0.57 4"
(2012) 070 070 0.05
D[ 05
1206 _ +£100 +0.10 +0.10
d d @(3216) PCR32 | 0.75 j ir;.g 10~1M S 200 | 400 |320%312(1.607312 ] 0.40+0.20 | 0.50+0.20 | 0.55+0.15
’ AEC-Q200 compliant ‘ Resistance value range : For F-class(%1%) from 1.0 Q to 9.1 Q. please contact us. Operating Temperature Range : —55C~+155C

We also accept individual consultations regarding non-standard ‘I ’I

HOKURIKU products, such as parts with custom resistance values.

Details are subject to change without notice.



Chip Resistors/Circuit Protections

High Precision Chip Resistors

Model No. HMCR

L
Size Code Rated | Tolerance | Resistance | T.C.R. | Mex Working | Max. Overload Dimensions (mm)
- e, | NG || WEEESR | ey @ | (Epm/C) | votsget) | votsgetv L W < d t
W
0402
~ + + + + + +
m] (008 | HMCRIO | 0063 | 0.0 100~1M | £50 | 50 | 100 |1.00+0.050.50£0.050.20£0.10|0.25+0.10|0.350.05
+
(?282) ivcr1e | 0100 |CFOP# ook +50 | s0 | 100 [1.60+0.15]0.80+0.15]0.25+0.20(0.25+0.20]0.50+0.10

k<l 1<
c—3
Ld] Ld]

| AEC-Q200 compliant |

Operating Temperature Range : —55C~+155C

B Surge Current Type
Model No. JAXA-SCR

B = | Sizf%%de erEl NG V'V%t%ge Tot(eg/j)nce Reszs(t)a)nce s Mag%%fg@ﬂs Ma\;%ajé\gad . WDimensiogs (mm) _ t
= . =l _ _ (Eggé) _%%ii() 0.100 2~43 |-100~+60] 50 | 100 1.601;(;.122 080 Egig 025£020 | 0.25£020 | 05 Eg(}g
1 _ |‘ I 805, | AR | 0125 | ks [47~9.1| 2200 | 150 | 300 | 200521257320 040400 [0.402020{ 05 *32
HUER o = | @35 | 8K | 0250 |Gix2% , 2100 120|200 320%319) 160 7319 050£020| 050020 055 32
3230 | A | 333 |1 O 00 [ 400 [a20 0191260 72791 050+020 | 0.50£0.20 | 055 512
93y | 85 | 000 29500 200 | 400 |500£015|2500.15| 0604025 | 060025 | 056£0.15
3 Specification in bold lines is common to JAXA-SCR16,JAXA-SCR20,JAXA-SCR32,JAXA-SCR35 Operating Temperature Range : —55C~+125C
B Wide Terminal Type
Model No. JAXA-WCR
[~ | w ; | _t_‘ J Siz('er’;](cﬁde — ﬁgg%ge Tot(etz)nce Resi(s(t)a)nce (pr,r% ﬁt) Ma%?ggng Ma\;%;;ggm - WDimensiogs (mm) 5 -
[ c: ‘ ‘ CI jd 2012 | Vemaa| 05 |Rixix | 01~91 | 200 1604015 | 320£0.15( 030+0.20 |0.50£0.20 | 055 12
¢ g | 1920 1 vekea| 10 |GiE2%fio0~aik| +100 | 200 | 400 [250+020|5004020( 050020 0604020 | 0562015
N ekeal 20 JE% L okim | =200 320£0.15 | 630+0.15 | 0.50£0.20 | 090£0.20 | 0.5620.15

3% Specification in bold lines is common to JAXA-WCR32,JAXA-WCR50,JAXA-WCR64

Operating Temperature Range : —55C~+125C

High Voltage Chip Resistors

Model No. HCR

Size Code Rated i - [Max.Overload Dimensions (mm)
L Model No. Tolerance [Resistance | T.CR. MaxWorking
2064l et | Moceto Watage gy 1 @) |(ppm/O) | votaget | VoiEE® [T W c 7 :
W 0805 F[ =i
3893) | HCR20 | 0125 (L1 180c~20m) £250 | 400 | 800 |20040.0|1.25+0.10|040£020|0400.20| 050010
I 1 k<) 1< +
' E— 3398, | HCR32 | 0250 (L1 160c~20m £200 [ 500 | 1000 |32040.10|1.60+0.10|050£020|0500.20| 050010
5 5

[ AEC-Q200 compliant |

Operating Temperature Range : —55C~+155C

Fusible Chip Resistors

Model No. FCR

Size Code Rated i Dimensions (mm

) L (lr?ﬂ;) ihotel Ne. W.?\tls/a)\ge TOl(eg/jl)nce R(?Zt)a(?;e (p‘;ralr(r:wﬁ.c) L W C il d t
m " 5883, | FCR16 | 0063 | J |+5[56~100| +500 | 16£0.15 | 080373 |025+020|0.25£00 | 050* 32
—-— _ _ 9895, | Fcr20 | 0100 | J 10~100 | £500 | 20%929 | 1.25+02910.40+020 | 040020 | 050703
1 100 _ tﬁﬁ] 3598 | Fcr32 | 0125 | J 10~100 | +500 | 32312 | 160+312( 0504020 | 050020 | 0.55+532
i L] Er 3559 | FCR35 | 0.250 | J 51~300| +£500 | 32+019|260%019|050£020 | 050£0.20 | 0551542
@939 | FCR50 | 0500 | J | +5|10~100 | £500 | 50015 | 250£0.15| 060025 | 060025 | 056+0.15
Operating Temperature Range : —55C~+125C
12 We also accept individual consultations regarding non-standard
HOKURIKU products, such as parts with custom resistance values.

Details are subject to change without notice.
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Circuit Protections/Metal Plate Resistors

ESD Protectors

Model No. EPP

L Size Code Peak Voltage | Peak | Insulation | Rated Static Dimensions (mm)
_ Inchmm) Model No. (V) % Cu(rArr)snt Resistance Vo(l\t/a)ge Cap?s\Ft)ance L W < d t
" ] W 0402 600 or less
!.1 3892, | eppi0 | S50 CTIe%S | a0ormore [100rmore| 15 |03 orless| 1.00£0.10| 0.500.05 | 0.2040.10[0.25+0.10 | 040+0.10
0603 700 or less

§633) | EPP16 | 430 or iS5y | 200rmore |100rmore| 20 |03 or less| 1.60+0.15| 08070401 0.25£0.20|0.25£0.20| 0.55£0.10

<y 1<)
' {E——3
_ EJ = 3893, | EPP20 | 900 orless |200rmore [100rmore| 25 |03 orless| 200+ 020 11.2573:2810.40+020{0.400.20| 055:+0.10

#( ) is when 2nd time or more applied.

Flat Chip Fuses

Model No. FCL

am I T IR P I e I
i 4 [ wi (mm) wod) | W c t
| _ ) a a 0002 | Fatioxes (2050 54 |50 11.004005|050+005|0.2040.10|0.250.10| 034005
B B ;m [ — J803 | Fetterx s (D230 30 1 50 |1.60£0.15( 080783 |0.25+020|0.25+020 | 0.50*3 42
= B 9805 | Felaokxx gfgg:;:ggg 22 50 | 2007829 112578291 0.25%3191 0251310 l0.450.05

Operating Temperature Range : —55C~+125C
Fusing performance: To be fused within 5 seconds when 200% of the rated current applied.

A
©
W Arc Resistant Chip Fuse

Model No. AFCL16 )
Size Code Rated | Breaking Dimensions (mm)
Inch Model No. Rated(g)urrent Voltage | current
w (mm) wod | L W c d t
0603 +0.20 +0.15
(1608) AFCL16-132 1.25 75 50 1.60£0.15 0.8070'10 0.25%£0.20|0.25£0.20 0.5070'05
C C
o T Operating Temperature Range : —55C~+125C
tﬁﬁ Fusing performance: To be fused within 5 seconds when 200% of the rated current applied.
L4l L4l

Metal Plate Resistors

Model No. LR20

Size Code Power ’ Dimensions (mm)
w Inch Model No.| Rating Tolt(e%nce Re?\nsqtgr;ce (pgr%/'%-c)
(mm) (W) L W t c

- 0805

ffﬁ 2012) LR20 0.5 Fl £1% 3~15 +100 | 20403 |1.25£0.3| 0.3£0.1 0.35%£0.25
C [«

Model No. LR32, LR641, LR642, Sizlengr?de odel e Eg;/ivner Tolerance Resistance TCR Dimensions (mm)
LR643 ) ' (W)g (%) (mQ) (ppm/C) L W t c
1206 = +100
_ F;'\ (3216) LR32 1 Fl £1% T0~50 50 32403 | 1.6£0.3 | 06203 0.5+0.3
(o [m—‘ m 14 +100 0.8+03 | . . ) .
2512 4.1~95 - Since termmat.dlmenswon
W (6432) LR641 1 Fl £1% 70~100 6.3%0.3 | 3.2+03 06403 differs depending on
; 751100 +50 resistance, please inquire us.
I — T
4] 2512 10;54 o 0.8£0.3 | Since terminal dimension
Led Led 6432) LR642 2 Fl £1% 2195 +100 |63+04 | 32£03 differs depending on
1.0~7.5 50 0.6+0.3 | resistance, please inquire us.
0.5 +175 Since terminal dimension
Model No. LR68, LR72 3 | weas | 3 F| 1% 1~4 100 | 63204 | 32203 | %8203 | diers depending on

5~10 0.6+0.3 | resistance, please inquire us.

‘ 0.25. 05 1.3Max.
m W 2725 10 +200 1.4!\/\2; Since terminal dimension

LR68 3 Fl £1% 6.8+0.3 | 65%0.3 differs depending on
(6865) 1.5 1.3Max. h A
5055 30 +100 TN resistance, please inquire us.
Model No. LR1145 728 Fl 1%
6772) LR72 3 G| £2% 4~100 +50 6.7+0.3 | 7.2£0.3 | 1.3Max. 1.1£0.3
] J +5%
j 4527 1~9 +100 Since terminal dimension
o } h
(11469) LR1145 5 Fl £1% 10~120 +5g |114£03] 69203 | 15403 differs depending on

resistance, please inquire us.

Details are subject to change without notice. 173
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Tactile Switches

Surface Mount Type Tactile Switches

Bl 6mm Size Type — :
Item Specification Unit
Model No. KGS6N4:#+ O # T Size 8.4%6.8 mm
Height 25 2.5 mm
(% %) 31 3.1 mm
"03_3'1 Ground Terminal 1 No ground terminal
round Termina
m}@% O) 2 with ground terminal
L-—-‘8:4 (Unit : mm) Operating A 0.98+0.49 N
Force B 1.57+£0.49 N
(#) C 2.55+0.69 N
Rating Max. 50mA 8VDC
u Water-proof Type rL-‘ S crouT DiAGRAM Item Specification Unit
Model No. KSS7WE11AT @\:1; '3 = Contact Resistance 100 Max. mQ
N ° <> i ® o {K MOVING CONTACT Operating Force 1.08+0.49 N
4 o— o Travel 0.25+0.2/—0.1 mm
\Water Resistance Immerse in 60=27C (10cm) water for 240 hours
7.6
$3.4
TREA] (%)
! <
“loes !
9 (Unit : mm)
M Taping Type (Water-proof Type)
127
Model No. KSM8W TS AL JUAK. - 16.35 635 ltem Specification Unit
Contact Resistance 100Max. mQ
_ @a% Operating|_A Type 1.47£0.49 N
§ Force B Type 1.96+0.49
=T - 8 Travel 0.25+0.2/—0.1 mm
n Bl j Sﬁ\ LIS Water Resistance | Immerse in 60+2C (10cm) water for 240 hours
N 4 5
2.5 0.6) <
127 (Unit : mm)
W Taping Type 127
. % sk 5.3
Model No. KSHC61 T Eﬁ L th Model No. Size Operating Force (N) Remarks
5 " KSHC61%AT 6 mm 0.98 Top Push
0 N KSHC61%BT 6 mm 1.57 Top Push
2 gf“ﬁn .
< - g/ 0BY 5]
! 6.35 L
T (Unit : mm)
l Bulk Type
Model No. KSMC61 3 *
Model No. Size Operating Force (N) Remarks
KSMC61 * A 6 mm 0.98 Top Push
KSMC61 *B 6 mm 1.57 Top Push
A
(Unit : mm)
Model No. KSMC62 * 3 : :
Model No. Size Operating Force (N) Remarks
= KSMC62 * A 6 mm R Top Push with ground Terminal
m KSMC62 *B 6 mm 1.57 Top Push with ground Terminal
e
(Unit : mm)
. sk
Model No. KSMC63 Model No. Size Operating Force (N) Remarks
7.4 KSMC63 * A 6 mm 0.98 Side Push
035 KSMC63 * B 6 mm 1.57 Side Push
533 6.5
g o)
104 @
SR 2
ﬁf« [S
— .% L Jash
20 (Unit : mm)

14
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Trimmer Potentiometers/Printed Wiring Boards "*™*

Chip Trimmer Potentiometers (Lead-Free Products)

Bl 3mm Size Type Wiper Rggé;\ng Area g?iig)tgagghseusrgg range
Model No. VGF39NSN sealng resin 8 Ttem Specification
] : ' Power Rating 0.15W
N Max.Working Voltage | DC50V
o |V Resistance Range 100Q~TMQ
o T Resistance Tolerance | £25%
o8 Resistance Taper Linear
Rotation Torgue 0.98~11.76mN-m
Resistance Film Metal Glaza

TERMT (Unit : mm)

Trimmer Potentiometers (Lead-Free Products)

Bl 6mm Size Series

Model No. VGF67TL1 EA - ADISO0EAd 3 Model No. VGF67TH1 68 oso0pas 35
oy J B Sl ]
SLN et 45 -
3.7DIA 2] iz s R
o F\FH MOUNTING
"’UiﬁJm o j | PLANE n=AF
T T Lo \@ |
e T I o [P .
8:; o8 . 2.5 4.5 .
ﬁf_z-szs (Unit : mm) (Unit : mm)
Model No. Size Power Rating | Resistance Range |  Resistance Film Model No. Size Power Rating | Resistance Range |  Resistance Film
VGF67TL1 6 mm 0.2W 100Q~1MQ Metal Glaze VGF67TH1 6 mm 0.2W 100Q~1MQ Metal Glaze

Model No. NVGF6TLTA St e Model No. NVGF6THT W, . Max, Way, ,, Wax.

o
©
(Unit : mm) (Unit : mm)
Model No. Size Power Rating | Resistance Range | Resistance Film Model No. Size Power Rating | Resistance Range | Resistance Film
NVGF6TLTA 6 mm 0.3W 100Q~1MQ Metal Glaze NVGF6THT 6 mm 0.3W 100Q~1TMQ Metal Glaze

Through-hole

Design Rule

w Mark Item Design Rule (mm)
! A [Through-hole Pitch 10 [125] 15
TB B [Through-hole Dia. =08 | =10 | =1.2
N 3 C |Copper Land Dia. 0.8 1.0 1.2
£ D |Space Between Copper Lands 0.20 | 0.25 | 0.30
E | Space Between Copper Land and Copper Pattern| =0.2 | 20.25| =0.3

‘ F

G

@

(@}

Copper Pattern Width =0.15/=0.20| 20.20
Space Between Copper Patterns =0.20|=0.20]| 20.20
opper Paste Through-hole Pitch shall be 1.25mm or higher.

Copper foil

F G
Specifications
Item Specifications
. FR1, CEM-3, FR4 ,
Material of Board Environment-compliant P.\W.B. or Paper-phenolic

high heat resistant P.W.B. are also available.

(0.8) 1.0~1.6mm
(1.00mm pitch except 1.6mm)

Through-hole Resistance =100mQ/hole

Board Thickness

300mA/hole
Rated Current (1.00.1.25mm pitch: =250mA/hole)
Insulation Resistance =100MQ
Dielectric Withstanding Voltage 100V, >1 min

Details are subject to change without notice. 15
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4@} HOKURIKU ELECTRIC INDUSTRY CO.,LTD.

https://www.hdk.co.jp/top_e.htm

WORLDWIDE SALES CONTACTS Europe
KAGA FEI EUROPE GmbH [Distributor]
Japan/Europe/Other Area Robert-Bosch-Strasse 11, 63225 Langen, Germany
Overseas Sales Department. TEL (49)6103-6900 FAX(49)6103-690122
Lexington Plaza Nishi Gotanda 8F Asia
5-2-4, Nishi Gotanda, Shinagawa-ku, Tokyo, , .
141-0031, JAPAN China/ HDK China Ltd.
TEL (81)3-5437-5661 FAX (81)3-3495-0622 Room 701B, 7F., Eastmark, 21 Sheung Yuet Road,
E-mailintl_sales@hdk.co.jp Kowloon Bay, kowloon. Hong Kong
TEL (852) 2-318-0997 FAX(852)2-318-0932
U.S.A. China/ Hokuriku (Shanghai)international Trading Co..Ltd.
HDK America Inc. (Headquarters) I
(Alabama office) Unit 17A1. No585, Hua Fu Building,
Long Hua West Road, Shanghai 200232, China

125 Electronics Blvd SW Ste G Huntsville, AL, 35824-2206, U.S.A.

TEL (1) 256-772-9620 TEL (86)21-6428-6448 FAX(86)21-6469-4498

(Wuxi Office)
Room 1815, No.6 Tianshan Road, Xinwu District,
Wuxi, Jiangsu 214028, China
TEL (86)510-8525-9973 FAX(86)510-8525-9913
(Shenzhen Office)
2301, No.3005, Cunjin Bld., DongMen South Road, Shenzhen,
Guangdong, 518001, China
TEL (86) 755-2231-9083 FAX(86)755-2221-7683
China/ Linpo Precision Ltd.(Distributor)
Unit 901-903, 9/F., Fook Hong Industrial Building
19 Sheung Yuet Road, Kowloon Bay, Kowloon, Hong Kong
TEL (852) 2755-8350 FAX(852)2795-7199
Taiwan/ Taipei Hokuriku Co., Ltd.
5F No. 274 Song Chiang Road, Taipei, Taiwan R.O.C.
TEL (886)2-2522-2252 FAX(886)2-2537-4111
Korea/ Han Ryuk Electronics Co.,Ltd.
#785-4, Wonsi-Dong, Danwon-Gu, Ansan-City,
Kyungki-Do, Korea
TEL (82)31-493-8811 FAX(82)31-493-8805
Korea/ MJ Korea
#502 Geumgang B/D, 14-35 Yeoido-dong,
Yeongdeungpo-Gu, Seoul, Korea
TEL (82)2-785-5520 TEL (82)2-782-8800 FAX(82)2-780-5511
Singapore/ Hokuriku (Singapore) Pte..Ltd.
2 Jurong East Street 21 #02-85,IMM Building
Singapore 609601
TEL (65)6861-1677 FAX(65)6861-4270
Thailand/ Hokuriku International (Thailand) Co., Ltd.
9/217 U.M.Tower, 21st Floor, Ramkhamhaeng Rd, Suanluang,
Bangkok 10250, Thailand
TEL (66) 2-369-3631 FAX(66) 2-369-3630

NOTICEA

1. Please order in multiples of the minimum packaging unit.

2. This catalog does not fully cover all necessary information. Especially for safety
concerns, please review HDK's detailed specifications. HDK cannot be held liable for the
safety and integrity of your application.

3. For products which are described in this catalog and which are also controlled items
subject to the “Foreign Exchange and Foreign Trade Law” of Japan, the export license
specified by the law is required for export.
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