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1997-0043547| 1997-12-30 [HSE3L FAZM F=S4 BEXEE AsLE 2N BFX
KR ASXEE IEHOE OlAAEH B2 &I (Device for
1999-0016476| 1999-05-08 BB alarming abnormal status of axle bearing applied to
railway vehicle)
1997-292967 [1997-10-24 DAIDO STEEL CO LTD 32 EXe A= U 32 FX
1997-318310 [1997-11-19 EAST JAPAN RAILWAY CO S XYY 2 EIX
JP
P001-255969 R001-08-27 NIPPON SIGNAL CO LTD:THE s BXX X X
P001-301031 001-09-28 MITSUBISHI ELECTRIC CORP Zx 2R EX
1991-703260 1991-05-20 oest-Alpine Eisenbahnsysteme Process and system for measuring axle and bearing
Gesellschaft m.b.H. temperatures
1993-039265 |1993-04-16 Robert Bosch GmbH Varying a scanning b}eam as a function of bearing
temperature of an optical lens actuator
. - ) Apparatus for detecting abnormally high temperature
1995-537321 [1995-09-29 ~ [Cionce Applications International | 1 yiiong in the wheels and bearings of moving railroad
Corporation
cars
1995-569302 |1995-12-08 \nvesAtlgamon Y Asesoramiento Device for transmitting a temperature signal by mechanical
[Tecnico, S.A. Invastesa means
us Remote detection of railroad wheel and bearing
P002-274217 002-10-18 General Electric Company
temperature apparatus and method
b002-291332 P002-11-08  (General Electric Company Appgratus and method for detection of railroad wheel and
bearing temperature
P003-400589 P003-03-26  [Union Pacific Raiload Company | Sioustcal and trend analysis of railioad bearing
temperatures
b005-030761 P005-01-07 Matzan, Eugene Systgm for monitoring the temperature of wheel bearings
in railroad cars
P005-253160 R005-10-18 Hesser, Peter Train wheel bearing temperature detection
EP 86114405 1986-10-17 SIGNALTECHNIK  GmbH Method for the external measurement of the temperatures
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20| =0 s =ee ggol 23
(BAYS) - (SBIAX) ST EF
of the axle or axle bearing of running railway coaches,
and device for carrying out the method
OEST-ALPINE .
01890096  [1991-05-06  [EISENBAHNSYSTEME GESELLSCHAFT| Method of measuring the temperatures of axles and
MB.H. bearings for detection of hot—boxes
92120778 1992-12-05 ISKF GmbH Temperature monitoring device for axle—boxes
INVESTIGACION Y Device for transmitting a temperature signal by mechanical
65500163 [1995-12-11  |ASESORAMIENTO TECNICO, e o P onat by
S.A.(INVASTESA)
09890110 [1999-03-30  [sterreichische Bundesbahnen | cVice for contactiessly measuring the temperature of
bearings of running trackbound vehicles
_ . . System  for the measurement of torque, axial and/or
1108744 2001-04-06 Sew-Eurodrive  GmbH &amp: lateral force and temperature of an axle or a rotatable
Co. KG
shaft, and method of process control for such a system
H 3J/gE UA=LEZRI=s Eoles
st=2 ole 2 o
29 et = 0= =8
R0l = a0l = S5 AXT Fa Sa AT ra b
1 SIRELI|= 5 NIPPON SIGNAL 20 Servo Corporation 7 SIGNALTECHNIK >
AR CO LTD:THE of America GmbH
GENERAL
JEEAIDIILOI AL
2 o 2 HITACHI LTD 6 ELECTRIC 6
SICHXl MIOIAHR £
Company
3 Erye o MITSUBISHI 6 Consohdateq Rail o
ELECTRIC CORP Corporation
The United States
HOIEIF I e of America as
4 = A= 2 AAESHA RNt 4 |represented by the| 2
=4 9—|)\|'
Secretary of the
Navy
- _ EAST JAPAN .
5 |[SUZE FASA 2 4 Zhang, Min 2
=8 Fas RAILWAY CO g, Ming
KYOSAN
6 ELECTRIC MFG 4 Hesser, Peter 2
CO LTD
7 TOSHIBA CORP 4
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1:1 Cable (SUB-D 28}
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o A 1pixel 7 A 7]
’J-8-3LH 4pixel

(th IRAA 4PixelS E3F H5 2
@ 4pixel A o]F
Multi Pixel®] HA7]= SAHHAe SAHAA Y 27|y A8 e
o sty gRelel ofHa HA 7Y ApEH] o] AR Eo] o]
o AA7E AAsHA WA+
@ A& 2 Az
- 4pixel A LA AR 7S AL SEEE
- AYH AATV] AsASAROIE2Ed dE =HAE)
- EE 8 AR R A8 2 A
- F2AY A7IsET) 2 A
(2h) A9 2=H1ARE ALY
HAe] 7|=E &3 4 pixele] ALH AME v o 2 NIstaa st Ao &
AARE AMYAE DAt Mg 29 ol #eof 2
detector

HgO, 7Cd0, 3Te, photoconductive

wavelength range

3 - 5 um

number of elements

4 + 1 reference

element size

440 ym x 150

um

element pitch

500 pm

active array length

1940 pm

detectivity D#*peak

> 1*1010 cmHz/W

bias current per element

2 mA

cooler

n-stage thermoelectric (n=4)

power consumption

< 15 W max, < 5 W typical

temperature measurement range

adjustable, for example 0 - 180°C

ambient temperature operating

-40 +70° C
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® vHEH Aol

. Axteg A=) AA 2 oAz
(1) 71EAFE 24
AR} G

A= opady ol ‘v’ﬂo’oﬂ AA = AEAA 1*1D504 H&gBJ0L =
TAEY, AR A 3 = AA Apolell 7] A A
o

Ho glo] @ T S e DA A el Al A
[e)

= Ry
%?ﬂﬂi~ ?HOFE‘ﬂ g B W AP eE AT FH A SE7|9F AdHT

Vs
+8.5V 50 kHz 50 kHz
state | ARG 91E SHsh= AE §e
1 A o A 50KHz 7 A &
state | AAHHA G 91E AFEo] Ak
oV 0 | Ax&:L& 50KHz A 8hA] 53}
state 1 state 0 state 1 t

29 11 AR =S5
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a9 12 AR SR Al 2~E| A =[D507 BJ50]

L+
[ Q
Hysteresis —
D2
Q—‘ E Oscillator T Vs
g >_ |
Threshold 1
1 amplifier L-

BJ50 HBD rack

e

% 13 D50 HA A A=

® 5 7|EFH EEY] 54 v
3L L >
A AL o H ﬁ X‘" H} 3
A=A TIEFENBACH FRAUSCHER i
AA7] 24 2N59-1R-400RE-40 RSR180
AMPLIFIER IMC AMPLIFIER
Ao HA] 7= (Analog Detect (Analog Detect (Analog

->Digital Out)

->Digital Out)

Detect->Digital Out)

250Km/h, 350Km/h,

AR &%
e 450Km/h (&) 330Km/h 500Km/h
=)}
Wheel #] ¢ Ty Rd g sy e « g fj;a
AA 7] A Inductive Inductive Inductive
Drop off 7] =] & 2] €]
dd AT, 3 zuky -
HA 7] 144 Mo AE =) ER S

Analog Signal
(37.5KHz ~42.5KHz)

Analog Signal
(A8 A5} F4D

Analog Signal
(MAE 2zt FAD
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= TIEFENBACH FRAUSCHER =
AA7] AA Signal Line Signal Lme, Power Signal Line
Line
AA7] R4 SE AR A A28 2 A ﬁ;}ii
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x4 Controller =% 9%
RS485

Grew 37 A 239)
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T 2 AF &
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2l F 70 + 5 KHze 33 &3
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(e LElfol 2 A

2 HBD A29e THE F AW Auule] Wgss Addd gt Agow
HED A4ee Hsdel A5 HBD /1158 g4 2 Aolslul £a40m welss
Azglow ofdst ol & Tl mER P, A AFS 2 nEw Al

i3] gofx izt gkt

O HBPWR HE=

HBPWRZ HBPWR HE+ A% Fvlo] BQsh B dhS EHjghth UPSHl <3|
THEE 230VACHE A% Aol +24VDC, +15VDC, -15VDC, +5VDCE F 4 3t}
HBPWR &R &9 #WHol= Power ZHE 3EASE LED®F +24VDC, +15VDC,
-15VDC, +5VDC ¢ AHE A= 47019 LED7 9lom, 7hzte] A9 A
AAIE 4 9= Check Point 7F Qlo] A B F7F o] dAl wof Q.

% 5 A
OE
Her | A7 A | AC230V
i H
L 24V : 13A
2o g w gy o 54
15V : 8A
S5V 24A
=2 E4 - WS (107100[% DA Y WE 3% oW
o A% Aw ¥ 2248 10ms o4 $A= 2
57 27 - 2% 27 -35C T +70T
T - %% 271 90% o]
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@ HBCOM HE=
HBCOM H.E=3+= Intel i7 =+ Intel Core2 Duo CPU Modules
PCHE==2A], Graphic 7]|%+9]

AR

o] Eﬂ Ho|AE

FHAE 2 FHE HeolHE dAE BEUH JREE F3 dA 7heetH,
H AAHBS)® Hole & AFshe Ed3e T4Als 8] RS48% E+=
A XTEE AlFerh =3 32GBe W A ks AT Frh
3+ = A%
[7-cpu(2610)
Processor RS-232 TX/RX 3-wired 1 Port
Ethernet 10/100/1000BASE-T 1 Port
SATA SATA II 4 Ports
USB USB 2.0 8 Ports
DDR3 SDRAM 4GB
Memory SATA1(Boot) 8GB
SATA2(Storage) 32GB
VME A24 & D16/8 Access, VME Master
Communication RS-485 Isolated 1 Port
Ethernet 10/100/1000BASE-T 1 Port
VGA D-SUBI15(Female, RGB)
Contral D-SUB9 (Male) RS-232
LED POWER, HDD, LINK, SPD[100/1000]
Power < 30W
Temperature -20C T +70C
@ HBCPU R=

HBCPU X.=+= Embedded Processor&
HEEY 5% e

EthernetE21 02 A4$3 = 9]

Tt

o] g3sle] old w1 = t]X|E Input/Output
T AR ==, Rack Wl B} B=9 VME BUSE &3l
InterfaceS FadstAA He)Hd 2E=A AlAo] Ao ANFZE
=% 4 HolgE FAIg

3 & A&
MPCE60T
Processor RS-232 TX/RX 3-wired 4 Port
Ethernet 10/100BASE-T 1 Port
Communication RS-485 Isolated 2 Port
FLASH 8M Byte (4M x 16bit)
Memory
SDRAM 32M Byte (8M x 32hit)
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A 831 Industrial
F3 HBD A=z¥ HAE°

Aeslar A2 EEH
TR3 ARE HSCOM HEo RS-485 =




g = A G
SRAM 256k Byte (256k x 8bit)
RTC + NVRAM 512k Byte (512k x 8bit, DS1251W)
NVRAM(Option) 2M Byte (2M x 8bit, DS1270)
VME A24 & D16/8 Access, VME Master
CPLD Xilinx XC95108 PQ100, LED, Switch Control, Status Register
D-SUB9 (Female) RS-232 and Ethernet Console
LED POWER, RUN, VME, TX[1.4]/RX[1.4],
Control Switch Hex Rotary Switch 4EA
Display 7-Segment Display 1EA
Reset Push Button (Power Reset)
Power < 10W
Temperature -35TC ~ +70C
@ HBAI 2=
HBAI REE A Wyi2s SANSE Agsta A 9 2o st
Z3l™, VME BUS Interfaces o]-&3le] 43

Analog 213 7|ute] A%V 5S W
U

3k Datas a9 Rack el HBCPU HE== Y3k},

7 Tt Z H]

i
ki

o s | B S
INTERFACE 88 o1ze - 2 Pl : VME 96pin
(P1) - Data Size @ 16 Bit

- 32k Byte * 1 Dual Port Memory

Communication | - RS-232 1ch

- Analog INPUT : ADC Input 6CH
e Range : 0710 Vdc or 0720mA

9 54
e Resolution : 12bit
- IR Sensor INPUT 2CH(Ture-RMS to DC)
- Diagnostic : Power (PWR) LED 1EA
Disola VME Interface (VME) LED 1EA
play Error (ERR) LED 1EA
- Input Status : Analog Input LED SEA
Size - Height : 233.5 mm
- Depth : 220 mm
- 28] A" <IOW
87 =4 - AFE AL DC +5V, +24V

- 4% 1 -3C T +70T
- &% %% : Humidity 90%

_55_




© HBAO R =

HBAO B Alzgle] Bag A9 oluAS Bujsts A%l W&o wae e
T % T4 M3
(PDACE - HBAI GPIO Interface
Ade - DC +5V, +24V, +15V, -15V
1. DC +5V(200mA)
2. DC +12V(200mA)
3. DC +12V(1A)
=9 4. DC +12V(2A)
5. DC -12V(2A)
6. DC +15V(2A)
7. DC +24V(2A)
Disnla — Diagnostic : Power (PWR) LED 1EA
play - Input Status :Analog Output LED 7EA
Size - Height : 233.5 mm
- Depth : 220 mm
37 E4 - %ﬂi}\ : =35C T +70TC
- 574 5% : Humidity 90%
©® HBDIO H =
HBDIO HE.=3+ ON/OFF¢ #& d#717] gxd 8 AZE3AY, gxd Ao
NEE PR AT A% BERA 2 A ddse] dE @3717]9
A AHE AEF3ska HBCPU ddste] #4 2 HesbA ok
7 2 7 3 M 3
- VME BUS Slave Mode
Ig’?/g;PI?XCSE - SLAVE ID : 4 Bits (W% Dip Switch 4 #}) | P1 : VME 96pin
P1) - Address Size @ 24 Bit P2 : 1/0O 48pin
- Data Size : 16 Bit
- 48 A2: 16214, Digital Input
e = - Signal Type : DC +24V

b - 99 A7 1 5mA] +/-20%([DC4VIYE A))
- Isolation : Photo-Coupler Interface

- 8 A 841d, Digital Output

- Signal Type : DC +24V

=4 54 - TEAY/HAF 0 DC 24V / IOmA

- AR &% DC 24V / 250mA(15 A7)
DC 24V / 3A(F] = ZﬂE

- Diagnostic : Power (PWR), VME Interface
VME Error (ERR)

Display STALL (STALL ALARM)

- Input Status : Digital Input (1-16)

- Qutput Status : Digital Output (1-8)

FRR, STALL : RED IED
PWR VVE : Geen 1HFD
Others : Yellow LED
30 Size

- Height : 233.5 mm(Front Panel #|¢] Size)

Size - Depth @ 220 mm(2% 19" 6U Size)

7 HBPS RE
HBPSE =% &gt o dojad = 3H Aojsta, HLa Ao Tur&
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230VACE &

!
&
v}

+ B Tt 3 &
INTERFACE - HDAI GPIO Interface
(P1)
A= - AC 220V / 60Hz
1. AC 220V / 60Hz(H X=X 2E 3|8 AUFH)
2. AC 220V / 60Hz(A A== A s 3y ddEH)
=9 3. AC 220V / 6OHZ(9]T7HH]L/\ slH L)
4. AC 220V / 60Hz(&] F-74udl A AL 2+)
5. AC 220V / 60Hz(4l|H] = 91)
Display — Diagnostic : Power (PWR) LED 1EA
- Input Status : Power Output LED S5EA
Size - Height : 233.5 mm
- Depth © 220 mm
— EX LT - 9 < N
SRR I I R
= = umidity 90%

() A 717 = 2
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(vh) 218k 719 = 2

(2) 2le/AAH Bed AZALGA 2d 2 2= 2 A
(7h g A% gl B# AR AP A - AT A SRR S ALEA
O o +4%F 49
| FAHI N HBDAIA o A stA Al=s wel dAH0, oF
F2E=AA, FHEA AA, A5 AR
EE o e Aulel d4

%

-

A e =L EA AA,

(treadle), 183 EATS =3

=
@
=
@
)
)

7

4 SIS LIS,
/// 7 ,'/ /////'.' i ;’////// i .'/////I
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Fa P4 2 e

A A7

570 Ad7= Auyl AE 714
2 Apele] elE o] A2 A sh)
A7)el o8 FAHE ARE A
g 9 gupek 49, Axpe] o3
Ay = 98 AR, TVM & o
g8 AT 9 AR Bu, v
K

o

SA9 BEA
1 ¥F9] Z7]+= 5mm x 50mme] t}.
npe] ok F& HxHu

O

Hed
95 Auslel Al Ao Hulde] B
2},

L 749 =3 a4
2}

(W) Azre me=rd Az AL

D HBPWR HE= A}

ok

[e]

g} = A]_ oF
A= At | AE A AC230V
+ 24V : 13A
> +15V : 8A
Ze A% W 8%
N ) e -15V : 8A
+5V 1 24A
=0 = A - B3 5(107100[% ) A =8 dAY HE 3% o] u.
=3 T30 B ?:]] E_ﬂ‘ﬁ%]— ‘]_ _

oM,
BN
oY

o

o 2 =2 AH9 10ms ol §XE A,
ex =7 -35C T +70C
T x4 1 90% o]

@ HBCOM H.E= AL

3 = AL %

Processor I7-cpu(2610)
RS-232 TX/RX 3-wired 1 Port
Ethernet 10/100/1000BASE-T 1 Port
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¥ = ¥ @
SATA SATA II 4 Ports
USB USB 2.0 8 Ports
DDR3 SDRAM 4GB
Memory SATA1(Boot) 8GB
SATAZ2(Storage) 32GB
VME A24 & DI16/8 Access, VME Master
Communication RS-485 Isolated 1 Port
Ethernet 10/100/1000BASE-T 1 Port
VGA D-SUB15(Female, RGB)
D-SUB9 (Male) RS-232
Control
LED POWER, HDD, LINK, SPD[100/1000]
Power C 30W
Temperature -20C ~ +70C

@ HBCPU H.= AL

¥ = A
Processor MPC860T
RS-232 TX/RX 3-wired 4 Port
Ethernet 10/100BASE-T 1 Port
Communication RS-485 Isolated 2 Port
Memory FLASH 8M Byte (4M x 16bit)
SDRAM 32M Byte (8M x 32bit)
SRAM 256k Byte (256k x 8bit)
RTC + NVRAM 512k Byte (512k x 8bit, DS1251W)
NVRAM(Option) 2M Byte (2M x 8bit, DS1270)
VME A24 & DI16/8 Access, VME Master
CPLD Xilinx XC95108 PQ100
LED, Switch Control, Status Register
Control D-SUB9 (Female) | RS-232 and Ethernet Console
LED POWER, RUN, VME, TX[1.4]/RX[1.4],
Switch Hex Rotary Switch 4EA
Display 7-Segment Display 1EA
Reset Push Button (Power Reset)
Power ¢ 10W
Temperature -35C ~ +70C

@ HBAI H= AL

T ¥ 7

2 H] il

VME BUS - VME BUS Slave Mode
INTERFACE - Address Size : 24 Bit
(P1) - Data Size : 16 Bit

P1 : VME 96pin
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T ¥ 0 3 DI
- 32k Byte * 1 Dual Port Memory
Communication | - RS-232 1ch
Ay =4 - Analog INPUT : ADC Input 6CH
e Range : 0710 Vdc or 0720mA
e Resolution : 12bit
- IR Sensor INPUT 2CH(Ture-RMS  to DC)
Display - Diagnostic : Power (PWR) LED 1EA
VME Interface (VME) LED 1EA
Error (ERR) LED 1EA
- Input Status : Analog Input LED SEA
Size - Height : 233.5 mm
- Depth : 220 mm
%73 54 - aH e <10W
- A8 A DC +5V, +24V
- 425 1 -35T T +70C
- 5% %% © Humidity 90%
® HBAO HXZ= A}GF
= 0 E o
INTERFACE (P1) | - HBAI GPIO Interface
i - DC +5V, +24V, +15V, -15V
=9 1. DC +5V(200mA)
2. DC +12V(200mA)
3. DC +12V(1A)
4. DC +12V(2A)
5. DC -12V(2A)
6. DC +15V(2A)
7. DC +24V(2A)
Display - Diagnostic : Power (PWR) LED 1EA
- Input Status : Analog Output LED 7EA
Size - Height : 233.5 mm
- Depth : 220 mm
7 A - 425 1 -35TC T +70C
- 52 % : Humidity 90%
® HBDIO H= A%k
T i ™ 3 v 1
- VME BUS Slave Mode
VME BUS - SLAVE ID : 4 Bits )
) ) P1 : VME 96pin
INTERFACE (W Dip Switch A#) .
) ) P2 : I/O 48pin
(P1) - Address Size : 24 Bit
- Data Size : 16 Bit
dg 54 - & Ag: 1649, Digital Input
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4
M

T A

H I

- Signal Type : DC +24V
- 48 AF : 5[mA] +/-20%
(DC24[V1d = A])

- Isolation : Photo—Coupler Interface

- 48 Ad: 8213, Digital Output
- Signal Type : DC +24V
- FEAY/AF - DC 24V / 10mA

=4 54 - A4 &% DC 24V / 250mA

(A5 A7)
DC 24V / 3A
CERE

- Diagnostic :Power (PWR)
VME Interface (VME) ERR, STALL:RED LED

Display VME Error (ERR) PWR, VME : Green LED

STALL (STALL ALARM) Others :Yellow LED

- Input Status : Digital Input (1-16) 30 Size

- QOutput Status : Digital Output (1-8)

Size - Height : 233.5 mm Front Panel #|<] Size

- Depth : 220 mm

34 19" 6U Size

@ HBPS HE= ALY

A

- £ T 2 H] al
INTERFACE - HDAI GPIO Interface
P1)
ol e - AC 220V / 60Hz
1. AC 220V / 60Hz(H A== [ A 2& 3 ALdFH)
2. AC 220V / 60Hz(H )X &= fqA2E 3|E HId&F)
e 3. AC 220V / 60Hz(S) 570Ul 88 A& +)
4. AC 220V / 60Hz(&| F-7Nnjdl 3 dLd3+)
5. AC 220V / 60Hz(4H] %0 91)
- Diagnostic : Power (PWR) LED 1EA
Display B .
Input Status : Power Output LED BEA
_ - Height : 2335 mm
Size - Depth : 220 mm
i - $&L% 1 -35TC T +70TC
‘_75] %}‘6] _ Z ) AT - E T o
=2 5% ¢ Humidity 90%

_63_




,64,




,65,




(th Ax}=& Ryl A& AFSF
@O HBPWR HE.=

2 HBCOM H=
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3 HBCPU R=

@ HBAI 2=
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(B HNAO X

b3
FES ]
FEY
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] e |
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i 5
= 7M’L

E 27K 1ERE WA

6 HBDIO H=

() AA AES Y NAE AG

7h AA HES AAE AzEE 719 A
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(t}h) HBCOM$ CPU Module Test
@D 17 CPU Module A& & Carrier 2= AA 2 Az}

@ OS(Window-XP) 7]¥ke] <1g #Ho] 2= AlF z13)

-

GEAFGA = A2 G A ] F8 FAEFS] 54 A
e Aowg FQ FAFE Cabinet A'ssy, 71HE= 4AH

IRMIO-402, IRMIO-312, IRMIO-323 % # o] &o]t},

(W) dZAEEA 27 715 49
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() @& AAZA Az AL
5 2 & H] 3
A 9 AC220 AT
RS 205 RS232 ¢14(HBCOM 241d, HPCPU 4719, PCs}
o HPCPUZE QlEfso] 2~ 14149)
MVB %2 PCs Al@ 4217k MVB 541 44
TRMIO323 #1 HBSIBL 414 25 %9 4~ 20mA 644
TRMIO323 #2 HBSIB2 414 2% %8 4~ 20mA 6412
TRMIO323 #3 HBPIB 414 A% %% 4~ 20mA 844
HBPS Tester HBPIB DC 24V =¥ 10x4
SUB@PIB Tester HBSIB & HBPIB DI 1242, DO 3414
(vh & A ddA AIE
AEZI7 | A @ A bR 2 AR F 47 & A3
Al 2~ €l - A#7]4 PC, Printer 2 | NE71E PC7F B 715 3
J= 8 A7 Hhd7t =4 &Ql, Al&d7]-& Printer
ECICIC B A719] szt g9l
HBCOM |RS-232 & 2A1d BN Y o] ] 3
54 A% | & Sae ) g em maseA Sl
RS-232 4319, SRAM,
EHECE]U@ NVRAM 2% & BRA R FPH=A &l
&N g,
obd2a 93 649, A
HBSIBL | o 649, 0 29 144 | 4ad o +95e7 o)
HBD ¥ s na an
FAND | eme | TEEZ 49 644, oAd
R d= 6Ad, gAY 9 1A | A oZ FYHEH 2
e e ey
btz 9 8AY, fAd
HBPIB et 6aa, oae 29 249 | g on s95 e B9
e gaed,
HBPS A =9 10449 ZHE A o~ =) o] 5
Al ¥ /\}ff}l?‘rg A g eR = el
371 Al AF &
_ _ & o g Ao RE A B _ _
R R el E EEEEIES EER R
) golgit)
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@ IRMI0-312

— Front Side -

C0S000oG0GO00R00DRS000a

L B N T P P T T PR L P P L Y AR TR TR TR T

[gdﬂbﬂcﬂﬂﬂﬂbﬂdﬂbﬂﬂﬂﬂﬂﬂbﬂ:] o

SIIHIZACCin | FTFOZNG DM KL W€ ANT AEC, 0113, AN3 1L~ IR0

)

&

can

R P T P T PR JAC T T e Bud ot b e B Fe
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[aouonuunaoaaounnuonauaa:] El@

ORo00A00GO00RODRGO0B000
2.0LE AT DL W AN 0L L 5 P AL 1 T D R BT 03 R

R0 1z

19 22 IRMIO-312 Block Diagram
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HIyE = =
o ol =E AFoE JE

el AE ASAFFAZ Ansaldo STSjit:

Fun S48 4



(7h

a9l

7] ARF 2

T % NEF AL
i
=

w=140mm, h=280mm, d=330mm

w=110mm, h=230mm, d=260mm

AC220V, 50760hzZ+

AFEAY | AC220V, 50760hz
H DC24V Battery Al-&
AR | -20770C -20™70°C
BHew [ -40780C ~40780°C
:if;;%% T A (=+201)7140C FW L o] A (=+201)7150C
ZFEAZE | 90CAA Al 3HE 90CHA Al 3758
AL | 05T 05C o] W
- F47 AHgoE MM e
- 13] Ao =2 1A o] A&
=4 |Acadel golok v wAzg | L © 12 )4 4}

- Low Battery #Algte 4L
- YPAVIE VEEY a9

(Lt) €4

w7 A
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<7 >
3lEo] 9% LxsldEz A5
<A}eE>

d9dHH 399

AE T 2EH A 2= (STS304)

SH & ¢ 70W(DC24V) x 3ea
2Z A4 ptl00Q

Li—polymer
EHE%‘H

<I%>
2E=7td e 9% Fus A
<A}OE>

37] @ (T)31x (W)54x (L)136(mm)
£ : DC22.2V, 4Ah, A3 Z R T WH
FA ¢ 445¢g

Battery
Charger

<Ils>
Fog vige AY aHE
<Apek>
AHF A AC1007250V/50760hz
H AL - DC25.2V
44 F © 2A(max)
BEARE  AA(FHA F), 5AFHAER)
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Hq A L 71 2 ALE
<IlE>
dAdTH FTHLSE Ao]g
2= oF
HEEY <Ard>
“(Temp A=At - DCI632V
a . =]
Controller) 2ulAE  8VAels} i
54 HEHYE, LERFY, S AR
2 HE s
<71%>
Elupdebal, F2=, A4,
2 A g Low Battery 7+A]
ZF A PCB <AFF>
" F= :10A
HAA2~9 =] FET(Vd=60V, Rds=12mQ)
AA AL : DC22Volst Al
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O A g A

A S ARk

o [e]

g = F8 A
= 7] 800mm(W) * 2300mm(H) * 1000mm(L)
Y A4 1910mm
ARA FE |23
RS R 2771389 rpm
BEHALY AC380V 37 60Hz
AMrz=glolr A9 | AC220V 19 60Hz
@ AA7 =
v s | KT Whed .
AA &5 N A 2 block 2 block
A 5 km/h 500 500
Wheel 7 m 0.85 1.91
wheel 3] A &% pm 3120.78 1388.93
wheel ¥ m 2.670275 6
Al A second 0.0096 0.0216
AN = kg 0.01 0.01
A H kgf 5882.4 2618.0
@ Agd7] e 2 AU
s EE
1 Frame Ass'y
2 | AAYEE ZYolE
3 MHEE BHIHAE
4 ZEY A=
5 WA A
6 FEE
; 7 HEAH
8 | Wiy fuAEE
9 AR EY
10 A=Y
11 Holdg {4l
12 AA Aol
13 AA FH -
14 g
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(4) dsrd EUHE ZA

COEERE

a9 24 AlAF JiE =

SEAMEENA SAHH AEE F535te] PC ZUEY 203 Ao E A, Edy
A Az 255 7|FoR oy dolHE E535te PC RYHY T2 a3 Ao
FAEE EI FERALE PC RUEHE ZR g delA A3 xR A}
H ZHEHE PC BEUHY Z2 33 Joia A4d =22 Aosl= 7]5S
(W) Al AL <F
T 7 AL & T+ & AL &
A A DC 24V PT100 &% AlA o= DC 24V
Aol CPU TMS320F2812(TD | =HXH Ao} ofd=1 &5 | TMS320F2812(TI)
LERE oldR T 9™ AN E OAg f=H/&4 AN E
AAEE 98 75 2XE A o] Ul
EMI A& 4 Ankd A7) AR e dHLE F Yy
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n = MmzzmzRauuAnA
2 é vouT
~C3 g4 R 100uH l
1D0uF/DIPISOV
LM25765.50 L mF
= 6
1N5322 1000uFIDIP/EY
o] =
<AY FRE>
B.E\‘M
R104 49.9K T C90U4.7IIF1321SJT
iy
cH  O.F
33vA
S i
R105 33K R1D6 x A 4
Ji [F5 R107 10K
a 2l 1 > TEMP
R108 ;
70 o OPA234SUA caa
co2 TuF
R103 ——HF —"
33K
2
R110 XK R111 49.9¢ N/
1
> '\/\/1
MOLEX_5267-02 L g
37 =) NEE
HEFEE Az gE3) 2>

_82_




(vh) AeAE BUEY A%

(5) mUHY Azg A%

(7h ZUEE AL JE gl A 7122 A
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% A
detector Hg0, 7Cd0, 3Te, photoconductive
wavelength range 3 - 5 um

number of elements

4 + 1 reference

element size

440 pm x 150 um

element pitch 500 pm
active array length 1940 ym
detectivity D*peak > 1*%1010 cmmHz/W
bias current per element 2 mA

cooler

n-stage thermoelectric (n=4)

power consumption

< 15 W max, < 5 W typical

temperature measurement range

adjustable, for example 0 - 180°C

ambient temperature operating

-40 - +70° C

a8y SEAAEE W HoAd FAE AF5RILEE Aojdy] $T BER
4 = 48 J3xAFE 985 st 4 a2A =5 7|75 4
5o} 9t} Optical Design ToolS ©]43t] 71247, FFAE, FAEA
B Al Wrdste] e A ads &l F ghE 2SS Fa A
i

No name

APERTURE SPE

SRF RADIUS THICKNESS RADIUS GLASS Note

OBJ -- 370 24 AIR

1 -- -- 155 AIR

2 -- 1 235 REFLECT

3 -- -60 15.6 AIR

4 -- -- 14.2 AIR

5 -- -- 158 AIR

AST -78.78 -4.5 16.5 SAPPHIRE C

7 265.77 -0.5 16.5 AIR

8 -22 -5 16 GERM C

9 -24.15 -18.6157 13.50 AIR

IMS -- -- 1.300464
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19 27 Lens Design Layout 2 Lens A’ssy Module

19 28 Spot Diagram Data

A5 BEUZ 3 Fg dAE s, glHely 2 AFolAR FAo] Hojglon,
A2 Al 6061_T6< AF&3% 3L, Black Painting Hb3 SAloli-tjo] o2 2] = of

9ov], Detector 2HANE 4#3 2% + UES 240 Asd A BYL

4 g5hg o,

_90_



=

[€)

d%= 4

!

I AAE A 7149 %

o] Aol 100,

90

719 Layout

=
=]

o]
I EAdE 1Yy
==
>

7

Ey
5

1

=

o] W 3} A of] A

10~1000Hz ol A

o

T

587

]

A
L

™

“(Natural Frequency) =+ 3% %59 (Resonant Frequency)zt

- A

=

x
s

Hz 99e A24% 10Hzb 3 2% 1000HZF Hzo) <ol A)

-
o

],

S

<

G A
o aEla A 9g A

o
hin
#

[e=]
=

Ho
</
oF
ﬂ
Wﬁ

fi%e)

A g3 A

ol
=

14 A3 2 A

9

A

=13
=

?:}

I
=

71 et

HA = A e
A A

°

Fof A

°©

_91_

Hol 1 vge W



(4) AAFE A2

_92_



FA AAEFS Sl FEFEE SHAY VT 28mm A8 A R 2w

o7} Bkl met AF ATS 15mm ARG, Test A3 FE B
dset® 71TH AT ALS F FEIHAL Miror? 2 RE 53] o
2 7] 50x50x5t oAl 047x1t= A -§-3to] A7t Thsek FAIQD 3g o= A&}

_93_



O AR A D A9 A

1) AAAEEx s =4 Bt
13l Aol e] A&t A7]E 2abd R Eole) olgfe] ®el Zo] HeHIAS
eYsidar, SgE Aoz zge] wels 7hA gkt
T 1Ad = 22 =
4 11854 <10 [T, Hu)7.12x10[T],
) 2 2:6.766 <10 "°[T] A2 5.74%10 [T]
Ao 56.74[A ES
A8 A _ Z [A/ml], {rﬂ 286[A/ml,
2 5.38x10 *[A/m] # 2 2.3[A/m]
] Hd1.67x10 *[T], H6.28 <10 [ T],
FaE A A A AR
H 2 4.62x10 " [T] 2 25.06 <10 °[T]
57 A A Ao 37.7[A/ml], o] 324[A/m],
247172l Al 7] 22 3.68x10 °[A/m] 2 261[A/m]
(2) A= SR ALk
T B A %
=z £ 0 ~ 500Km/h
=7 A A 1.5m °]
2 Fuka 70 £ 5 KHz¢ +& 3 23
A A3 AFAAAMAZEL] A 45mm
g A A A ] RE-g-A 30 ~ 35mm

n&AE -}%%%xw A A AAAY R AANE o Ay
A9 Alzdl T, s, 9 dEdels R 7 mE9 J5S gelste] AAsAr

29 T 9mm, H£&2} PCB 14 Az Qs ddFH
H PCB7#A2] A7t 712 15mmeolds FXA137] ol AR &A 7k
FAF-E3to] PPoluz HARUY AistA ol #de] 8T o gdow
ol BEA] ¢Far HEke] AlA w7 AR ool nAEHo FA FHAE
ye dE& B0 2adEdE S5HE MMz 2EAZ &Fv|
MC A4l BES YER Adste] A3l 99 #AHS 343t
Zo Hl&l DCI2Ve F&dde Bl As|2e ddH T
I FIXED REGULATORS %3l DC 5Ve] ¢HgA0 AYS FFst7] flste] A

W
—
S
e
i
rir
bt
ok
Y
o

N

—_

Ot

2 o o oox rE W
_0|L
jil

O e e 4

% 4 =
o Q& T
ol r":
ol
52
o

T 12hd = 24P A & H] 3L
AR DC 85V DC 12V P
=94 DC 5V DC 5V =4

_94_



A g 2AHA = MM E =7 744

PPINE
PPRTE
Sensor Case +

Sensor A™EE

B

Sensbr Top
I

T1

caz
Q 750pF
conNz
a

TRAN_ISDN_13

w = e =
e e
MT12 MT10
= = T POINT S T POINT S
g 5 g 2

19 36 dAkEE RPAIZ 2 HAE 7

_95_




I/F & A=

l
N

27 37 ARG AN

1% 38 AAkEE Al A

I3}
=

(4) AAASHEA Al

xr
il

w

ot

vA
No

_96_



O AE 92 Ax
<P RA>
2 A A% (ms) A7+ (ms)

102km/h

6.52ms 106ms
202km/h

3.76ms 53.0ms
302km/h

2.86ms 35.6ms
401km/h

1.70ms 26.9ms
500km/h

1.66ms 21.7ms
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T -40C 30°C
H] 4
9}
A fr
3
9] P ze} ofe] 2% AP FHRE B 2=/E-40T T 80T W uedlA
o] AAHAGAA Corel, 2 BF AAAQ AASHS sk 4= 9]
S AZE s Corel Core? 1) 31
15:23 -0.5 OK OK
15:29 -6.4 OK OK
15:54 -8.9 OK OK
16:40 -13.7 OK OK
16:44 -15.0 OK OK
16:45 -16.5 OK OK
16:52 -23.3 OK OK
17:10 =27.7 OK OK
17:15 -315 OK OK
17:21 -36.1 OK OK
17:11 -37.4 OK OK
18:14 -38.6 OK OK
18:18 -40.6 OK OK
18:43 69.1 OK OK
18:44 73.1 OK OK
18:46 78.2 OK OK
18:47 80.2 OK OK
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AA & oF gt
(th) dsAtYE
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(4) RAM 244 xk

(1}) RBD/Reliability Block Diagram

2EAAREG ARG GdA BER 7t = AdEA o)~ HA gown ofugh
Aol wete Qv w3k Zzbe] o] AEoA wX= o] gtk F FA Y
7S EF HFE7] 98 F FAE FEAFRd(Series Structure)® A 2] 3k}
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A FHs 93t Alag 9S8 fd e 2 ddod s A AHE 2
P AE et AAAE ¥Es HBD Al &dlo] A 74d AXEth= 714 Sl
2FRes By, A@o® DADanger Alarm)&#ES ¥ 9= <ko] &
3INMAe AHE glstta 7Pt dAH e 7 BE AA A REs ol 74
849 mFoR Qe HAA RE wAE JEgFS BAStn 9 mE Y4ds
TFrgto g A&t 8o] VhEolesE HuxA % 4z Weks Aste =
2] & ek A 7otk
(6) RAM #2443}
7hH A"l +7 Fx 4y
(\}) RBD A3}
HBD AlA] Al2¥le] RBDE e o] ¥y 2o + FX9 75 5 stuets
Ao & A9 aAolgt AFejstrE, HBD AlA A|2®glS A dA4grndz A o|gir),
(th 14E o= A3}
(2h) AFE =43
Wheel Detector®} Temperature Detector?] MTBF+= ol#o] 2o =2 o= s <

[e)
21t} 189,581>25,000 Hours, 26,440>25,000 Hours® & 7-AF8HS Wk A 71t}

(vp) FAERSFE oS4y}
1o gl LRUSS o] wA|Z Aol Temperature Detector®t Wheel Detector 2]
WA Az olglet 2 o= dA AFE FRl IEA FAIRFulrdel b F

HBDel| #3 AHS 7[=oz Aok Aolth, FHEolA Temperature Detectoret
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Wheel Detector®] AZ2& Felete] wAsk= ARk =, Isolation-Bl Checkout”7} 4] 2]

FARS HEALES MTTROS 20, 221 Fit fAus O dne A5
o AgAdA AA WA A FAL Fo ASHAh NG WAZ FAY FAR
FAE ARABA2Y FARS 9T 49 29 o4 Wi 197 HBD A4
Azg fARS wEe vt AF wA 49 A8 Ve =P Y 2y
o AAE Mgt

(vh) 7He% o =43
Wheel Detector®} Temperature Detector®] 7F&E3= olgfjo] =207 o= g 4= i}
1 A3} 99.99981>99.998%, 99.99814>99.998% % L FAFES WA 71t

(Ah) FMEA 23}

CEAAREY AAA DY AAA AFgS F7] fd 2ZEE=E E=E3H3Th HBD
AMAA2=Ee] LRU FFelA FMEAE Fdst9on, FMEA ZAZ23E 7&As
HBD RAM Analysis ReoirtE 1 =% 3t}
(o}) A%

$¢] RAM o= ZA3lo] 73] HBD Sensor System® RAM & 7-Atdto] XA 4
o7 TEHASFS Fedstdth. RAM 8 7 A o] g RAM o5 Ad= tha3 2
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A @ A} EEAARE AAps AL
AlE] %= MTBF(year)
95.000 Hours 194,424Hours 27,492Hours 37,356Hours
AR
MTTR(hours) 21.5 min 29.5Min 0.375h
0.5 Hours
7F& % 99.998% 99.99982% 99.99821% 99.999%
(ZH RAM &%& HF A=A

O HBD RAM Plan(HBD-RD-Pom-17-014)

@ HBD V&V Plan(HBD-RD-Pov-13-015)
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@ HBD RAM Analysis Report(HBD-SSD-DoA-14-016)
@ Requirement & Design Verification Report(HBD-SSD-RoV-14-064)

(® Manufacturing Verification Report(HBD-IM-RoV-13-071)
©® HBD Validation Report(HBD-ST-RoV-10-072)
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4. HBD Al 2=d"l A3

7F. HBD Al 2=®l 3 A ¢

(1) 718 g He] = AlY
- AgA Aol IR RE/AAALH A Kole] & A5 D Fa e
2| F - o 4
= | = ol & A4d A o
- Ao AS HA LA
R &% A4 |03 |- 54 AdWe 2% BA7L s,
- 2718 R LE AAT} 0

ALT Box &= AlA 4 |- 07100% OK

Ref &% 414 5 |- 07100% OK

W2 71(COLD)SE | 6 | - A2Fol¥ 1024 mV =4 OK

W27 (HOT) 4 El 7 |- Aol 1024 mV &9 OK

ME(E) 9 - 0 |- =7I(L): 28, 2 @ €48 OK

MY (F3) 99 1 |- =7I(L) : €9, 52H) : 23 OK

s | Py g EECEERES e OK
IR Ready 3 |- x7]3 &= : Active Low OK

AE (&) 0 |- =71L) e, AsMH) : &5 OK

nl 2] ELE 1 |- =710« AA, 25 0 2H 34 | OK

MY (F3h) 2 |- 2710 Ed, Asd) - 2 OK

DO Ref 3]H 3 |- Z&M) : Ref 318 714 OK
ria s 4 | -2l Y] Ad T OK

Box 3]¥ 1 5 | - 2% : Box 3|8 7I<4 OK

Box 3]H 2 6 |- #%=() : Box 38 714 OK

IR Trigger 7 |- M) AN 278 28 OK

Al 917] &%= AlA 6 |- -40760% OK
Rack &% A4 7 |- 07100%= OK

FI g AlA 0-1 | - "I#A : 80khz 783, #A : H OK

PIB AukeE o 0 |-w#AA L, #A ' H OK
Arar o 1 | -7#3A L, #2A T H OK

bl Out Of Order 2 | -H0#HA L AA H OK

AE Q1A 3 |-m"AAx L, ZA T H OK

DO g A &5 0 |- &sM) : dE A9 = OK

BE =9 1 |- &M FR &9 Ut OK
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Z4e= CH1 (dsh) CH2 (&%) CH3 (d%h) CH4 (A%} AA WF 2% H] 31
20T 5.725 5.725 5.701 5.719 46.7C yWiEeE s §
20T 5.506 5.476 5471 5.469 235C yies da §
25T 5.619 5.62 5.615 5.61 24.8C
30C 5.664 5.671 5.665 5.659 405C
35T 5.773 5.762 5.783 5.759 41.7TC
40°C 5.894 5.926 5.939 5.906 435T
45C 5.988 6.006 6.009 5.992 45T
50C 6.096 6.168 6.168 6.151 458TC
RUE Y ZAxo) A IRAMA CHIWHE Zto] Black Body9 & 2%o% 3he w37}
e dde RUHY FA AA 1Hed HE 7 Aol CHIMS Fho]l th& 37
of AMErT A FA4EA7] ot :Lﬂﬁ st e dds AAs] st
of IRAA] 3F-¢-7d<te] Power TRS 952 W 5 IRAAC] 34 W 2E54S
218 ar, ADCH Qe BES AAs 7] 93]l EMI 7F=AS AA ko] IRAIA 3
A YR 49 AAT F 20~150C Black Bodyel 995 =43¢, Power

0

TRY €52 =A3 2y ggF 65T &% oz =ANYrt 71g Y L£x9
S glof7] fJsle] BEAO)|AE W2 WA 1 A3 g olg] 1E=eb 7o

WA A WM F(UREEIR Q3 2 WA)
[IRAA 2% 7o)~ WA A IRAA EEA|~_WH F]
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