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Ao 4 433 23 9 Ao
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=94 DC 2400V ~ DC 2600V
A= 1500kW o]/
88 A b GTO : 4500V - 3000A
e GTO (4500V - 3000A) x 2, Diode
? Gate Drive 2EA, Snubber Capacitor
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Al o ¥4 ARt Ao
dHAY DC 2400V ~ DC 2600V
=9 3AC 970V
E it 3AC 310A
T 300 Hz

GTO : 4500V - 3000A

GTO (4500V - 3000A) x 2, Diode

T 4
Gate Drive 2EA, Snubber Capacitor
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(2h) TCU (Traction Control Unit)
D 7l&
TCUE= SIBAS 32 A€o mlo|maZ X @ AAE AL dEAHE EE2A AAX 9
AdFOoZA 34 ACTEHAAE Alosly, A 2L 7] Asde F Ao 9 AAE
A& o7 FIdl= Ve S b o
@ TCUS 4 7|5
- GTO 71+ % AlsxH, vH&57] A&571¢ PWMJIHE Ao
- 7134 23 wE A 9 HAIAlE Ao, A=A A Ao

- AsAtE FAET BE, AE Al
- A A"l FAF AR AH(EAD, TCUS A7) 2k An]
- A9 Alz=wle] ZHA B A7 A

Exte bus Convertar
Interiace

Kauawuhmmm l Individual signal wiring " CRE H=2 WM =
(Trainfvehict - bt
discrete wiring) B2 ®W 08 S0

< 13 2-16. TCUY st=¢o] of71d A >
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Seslol WA

< a9 2-18. TCU =& >

CE 2-4. AH88E ZEFAY M= D

3 HEEFEH EEOIE °F A
6FH6035-1A Blower Subassembly 28SEP 1U BLOW
6FH9263-3K Central Processing Unit CPU
6FH9265-3B Signal Processing Unit 56002, 27MHz SPU
6FH9288-3D Input/Output Module IOM
6FH9295-3E Power Start-up Unit 110V PSU 110V
6FH9305-3D Input Voltage/Frequency IVF
6FH9306-3B Input/Output Analogue I0A
6FH9338-3A Synchronzing Unit SYN
6FH9356-3D Input Converter Binary 110V ICBP 110V
6FH9357-3B Output Pulse Amplifier 40mA OPA 40MA
6FH9381-3C Binary Output Contactor Drive 110V BOCD 110V
6FH9383-3B Input/Output Analogue I0A
6FH9405-3A Inverter Monitoring INVM
6FH9413-3B Input Temperature Sensor PT100 ITS
6FH9458-3C Multifunction Vehicle Bus 32 MVB 32
6FH9481-3A DC/DC Converter 72~110V/5V 60W PCS 5V
6FH9484-3A DC/DC Converter 72~110V/24V 100W PCS 24V
6FH9485-3A DC/DC Converter 72~110V+24V 60W PCS +£24V
6FH9496-3A DC/DC Converter 72~110V£15V 60W PCS 15V
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¥ = A G
T A W I E 7HEIH g
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Ta Ay A9 19.0kV ~ 27.5kV
As(EH) 5,200kW (25.0kV ~ 27.5kV 2] ol A])
A& HIES 150km/h
A =% AU 320kN (1= . 300kN, 62.4km/holl A)
HAY 34 Asg 216kN (5km/h ~ 87.5km/h ¢ W el A])
A3 = Faxst DC 110V (H-5% ¢ : DC 77V ~ DC 138V)
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(th) 7<)l INVERTER B¢+ AA 2 A%
O 715

Convertere] =¥ DC #3 #YS VVF A2 AC Yo 2 ¥istsie F #1579
3 A4 9 Torques Ao

@ 71 EAS
< F 2-6. 7EF <) INVERTERS] AR >
K = ALk
A=t DC 2400V ~ DC 2600V
=94 37+ 0V ~ 2030V(rms)
Sl B A= 1600kVA o]/
T 9 0 ~ 134Hz
IGBT 4500V, 1500A (24EA)
Gate Driver 29 A(12EA)
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- VVVF ¢IHE
944 IGBT ZEMA500V X 1500A%, 29 9)
- Alojaka] - HdE PWM Alo], VVVEF Ao}, VECTOR Ao

© dHH &F HE

JAHEH SH8FHP)= % o
5719 &5 HE571Y E%% st 1350kWekar 7Hgsie, AW E e &8(0.97)
4 9E50.82)& g3 22 FA=Z

AHE &3, A7 AH2200V)°] 2= AHE B4 HAF

P, =1350kW/0.82 = 1650k W

I,,= 1650k W/ (/3% 2200) = 433 A

@ JAWE &F At

INVERTER}-o AHg3}= IGBTE 4500V, 1500A X 2PE Apg3tm HAgo]fi
o 2t}
b Astel AR

- IGBT 242 97k gte]l HUE He L, 7Hax] o3 BE Aok,

- Qe FUES ARAY : 2600V
- IGBT+= 2600V Kot 7%$19] 4500VE& A 3ot

O A4 A7 24
- IGBT 22 EAAF HX+&= 120% F33kA1¢] PEAKA] o]t}
- IGBT 54 AF
A ATA A dEAF - 1235A
- AR eHA T EHAF 0 640A

- IGBTH 7 (PEAKA /X))

- 1235A(AAATF) X 1.2(3-3}) < V2 (PEAKA)) = 2095[A]
HEZaA 9 A7HA AL 185t 1500AF X 2PE AMg&3io)
- kA IGBTY AHZAL 4500V, 1500A x 2P= =Ht},

© IGBT &4A4H

INVERTER AF&-= % A== MBN1500FH45F-He]

- Vce =

- Tr
- Tf

2,600V, Vce(sat) = 1.8V (Ic = 320A)

0.3usec (rising time, Ic = 320A)
0.7usec (off time, Ic = 320A)
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@ 2934 £20IGBT on)

tr
f Ipe Vg e dt o f

0

Py

[a. ch.tr.f

X 320 X 2600 X< 0.3 X 10~ % x 1000

|~ o|r

=416 W
@ =% &4IGBT)

fon

Py=| ot Ve deef

In+ 15
= 9 * VCE(sat) stove f

In+1n
=— Vewtsa) * D

B0 g

=403.2 W
@ 2~9A &AUGBT off)
tf
P:zzfo oo Vg o dt o f
1
_E'[@ [ ] VCEQ .tf.f

= 0.4 X 320 X 2600 < 0.7 X 10~ % x 1000
=233 W

@ =& <+4(diode)

1 0.7
1 0.7
—320><1.5><(§ 3 ><7T)

=243 W
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2913 <=4 (diode)

P, =

w

1
— X X
— X

i > 1000 X 2.8
T

891.2 W

IGBT2] F<4
})loss

Wors

P+ P+ P+ P, + Pdsw

=41.6+403.2+233+24.3+891.2 = 1593.3 W

@b IGBT 271 & AF&3sl== INVERTER UNIT 1 ARME| =42
=1593.3 X4 =6373.2 W

Iltem Symbol | Unit | Min. | Typ. | Max. Test Conditions
: . - - Viee=4 500V, Vae=0V, T[=25°C
Collector Emitter Cut-Off Current lces mA - 50 180 |Voe=4.500V. Voe=0V, T|=150°C
Gate Emitter Leakage Current lses nA | -500 - | +500 [Vee==20V, Vce=0V, 1=25°C
Collector Emitter Saturation Voltage VeEeat v - 3.0 34 [Ic=1500A, Vee=15V. Tj=150°C
Gate Emitter Threshold Voltage Wik v 6.0 6.5 7.0 |Vee=10V. Ic=1500mA, Tj=25"C
Input Capacitance Cies nF - 83 Vee=10V, Vae=0V, =100kHz, Tj=25"C
Internal Gate Resistance g ) - 2.6 Vee=10V, Vee=0V, f=100kHz, Tj=2 5C
Rise Time tr - 0.25 Vee=2,800V, le=1500A
PR Turn On Time ton - 0.75 Ls=165nH
Switching Times Fall Time t us * 51 Rs=3.30 (3} N
Turn Off Time [ = 4.9 Vge=£15V, Tj=150°C
Peak Forward Voltage Drop Ve V - 28 | 32 |IF=1500A, Vee=0V, Tj=150C
Reverse Recovery Time i ps - 13 }r"l;c1=520§g0\" IF=1500A, Ls=165nk
Turn On Loss Eon JIP - 4.8 Veoo=2 800V, Ic=1500A, Ls=165nH
Turn Off Loss Ean JIP - 8.0 Rs=3.30 (3) N
Reverse Recovery Loss [ JIP - 6.3 WVee=z15V, T|=150°C
Stra .c.ta.ﬂ.ce_.nﬁp.?.u.!e. Lsce | nH = | 20 ] =
IGBT - - |0.0085 :
Thermal Impedance [FWD KW - - 00115 Junction to case
Contact Thermal Impedance Rth(c-f) | KW - 0.005 Case to fin
[ Typical Typical
3000 | = 3000 I v
EAR | VGE=15Y
13V 13v
2500 2500
/r'
< 2000 < 2000
o 1 G
. | - 1"
5 :
3 5
O 1500 O 1500
s g
g ]
2 2
S 8
1000 1000
ay
o
500 — 500 ///——_
EX /4
™
n b
0 0 1
0 2 4 & 8 0 2 4 6 8

Colector - Emitter Voltage, VCE (V)

IC vs. VCE (Tj=25°C)
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Collector - Emitter Voltage, VCE (V)

IC vs. VCE(Tj=150°C)



Typical _T-yH

3000 8
VGE =TV 1 1
[ Conditions}
VCC-2800V
7 VGE=+15Wr-15V
u = il
2800 Ti=25T 150c ——1 ?le-:):r?H -]
T=150°C /
= g Cd
s ! //
-3 =
< / £ 5
w i
F W
f / § i
4
3 g [
E ]
£ g
g 4 <o |
1000 #
y 5
]
/ x 2
500
ey 1
/(
0 L o
0 1 2 3 4 s o EElo 1000 1s00 2000 2s00 30c
Forward Voltage, VF (V) Forward Current, IF (A)
IF vs. VF Recovery loss vs. Forward current

® FI=2x

—i O
- “@@ o
N @Bﬂﬁ ! iﬂ
| A=
..,ﬂjl 141 [EQE‘EE‘H :

= o
L

<9 2-19. I¥E FIEE D

@ GATE DRIVER UNIT

Gate Driver Unite= CONTROL UNITO. ZXE]e] 2 #-& ulo} [GBTS] GATEe| 14
o7 29A AYL Qrtste AXAoth. B GDUE 14 @S T3] 98,
CONTROL UNIT# GDU¢] %<4l LINES 3% FiberE Al-83tH, IGBT9] 252 59
©]% PROTECTION 7]%°] Z3t5o] gtk d7] BLOCK =+ 7z el GDU2 7j&
2 CONTROL UNIT ¥ IGBT9}e] #AS Yebdich
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< 719 2-20. GATE DRIVER®] Block Diagram >

GATE AMP
| & Fiber
ORWER
o T
CONTROL | e
EY EfO |
LIMIT | PROTECTION 4
se |,

WEF INVERTER F+=%

IGET

STALE ABE

|7 Mmoo

< 19 2-21. 2D Drawing >

< 1% 2-22. 3D Drawing >
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© 7)¢3F INVERTER #3l=

| GATE DRIVER

BUS BAR (N)

BUS BAR (F)

BUS PLATE (AC)

MULTI CONTACTOR
GSRDS-100
3eA

BUS PLATE (P BUS BAR (M)

MIPPLE ASEY

BUS PLATE (N)
COUPLER ASS'Y
CAPACITOR

E33 Q&-103730
3

EA

< I3 2-23. INVERTER &3 = >
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< 3 2-7. 71%F % /3% INVERTERS] &4 Hla >
3 = R
) NER e
2 Level 37 2<td PWM Ao
Aoj2 ve PN SRE A9 P e A, HEA

Slip/Slide A ¢, Vector A
P I I PWM Wz : HE7] PWM
=z o 1P MODE

MR DC 2,400V ~ DC 2,600V F &
SRl 34 0V ~ 2,030V (rms) z =
A =4 1,600 kVA °]2¢ I =
T 0 ~ 134 Hz F &
A g
i GTO : 4,500V-3,000A IGBT : 4,500V-1,500A x 2¥ &
HF & 4] A A}
GTO (4,500V-3,000A) x 2 IGBT (4,500V-1,500A) x 4
Diode Gate Drive 2EA
T A
Gate Drive 2EA Power Board 1EA
Snubber Capacitor Snubber Capacitor
RIS

Ab A
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@ GTOS} IGBT &xF &=44d]xn
71€ AEgAZAAR ] GTOAAH= SG3000GXH270lt). =g /NEAX] IGBTAANE
MBN1500FH45F-Hel a1 Bl &4 & &t7] 93 21 a3 2o

- 5Y% Switching =7 A&

O:

= [e)
- BY% A 2 AR 2DL H§

- GTO%! 7% Datasheet 4+¢] Turn-on Time, Turn-off Time & &

DIODE®] &4& A9, 293 aAnte] &4 At

< 2-8. ABHE=A A &4 vlw >
GTO IGBT
T8
INVERTER INVERTER
ON &2 (W) 970.7 W 41.6 W
OFF €4 (W) 9984.0 W 233 W
=5 &4 (W) 896.0 W 403.2 W
s A W) 11850.7 W 677.8 W

(th 74¢l CONVERTER ®.¢+ A7 2 Az

O 7+
Main Transformer 2z} 2 2 AC 1230VE PWM Al E Este DC H=3 320 &
[e)

TFAUE Tt 3 AsA 7 So=2 dYS 34

@ 71&AF
3 = A%
A A} AC 1230V x 23 =
=9 At DC 2400V ~ DC 2600V
AW B A =9 1,500kW o]
IGBT 4500V, 1500A
Gate Driver 2=

D PWM ZHH
- F8Ad : IGBT E&(4500V x 1500A+w, 2¥ZH)
- Ao PWM Ao

@ AN &% HE
AME &8-S 097 OlE‘r 7Hgstal AuE 2H8FE JAME =98P 9ES
w3 fhel JIMEH 58 T @oE Agtd & Ao
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P, = 1650k W %< 0.82/0.97 = 1394k W

AWE o] 2600Vl B2 ARPad A/
= 1394kW / 2600V = 536A

M7 2315 Y8,

Prp=1394kW/0.97 (ncoy) = 1437k VA

<X 2-9. Wy 23 E9 8% D

¥ = 4 7
WY &% 1394 kW
AME A9 A 1232 V
AWE 48 A 1166 A
W &% 1437 kVA
AWE =9 Ay 2600 V
AWE =9 AR 536 A

@ HWE IGBT &% A4t

CONVERTER ol At&3l= IGBT+= 4500V, 1500A X 2P& A&3tH Aol

olej o e},

- IGBT 222 A7be Zsgte] HAdZ =& 212, 7Mdxgk 3 DC LINK 2stel <

- CONVERTER UNIT¢] ZHtjz<t
LA = 451V GhA Hel dEshEs)
- DC LINK A<t = 2400 ~ 2600V
- IGBT&= 2600V XHth F9le] 3300VE = AR&sto]oF shut 2500V ©]/de] 2
BIhE ol f 2 49 S 4500VE-E A T,

CIGBTEA AF: Atl 44 &1 9PAF : 1410APEAK)

- LA10AHANAAA AHAF) x 1.2(3H-8182) x V2 (PEAKA) = 2,392[A]
BEaZA 9 AR AL 185ty 1500AF X 2PE A&}
- wEbA IGBTY AAL 4500V, 1500A x 2P= H T},
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©@ IGBT &4A 4k

CONVERTER A& oz 42+ MBN1500H45F-He|

Vce = 2600V

Vee(sat) = 2.5V (Ic = 700A)

Tr = 0.3usec (rising time, Ic = 700A)
Tf = 0.7usec (off time, Ic = 700A)

- 2913 <=2AJGBT on)

tr

Po=| I, Vyedtef
0

1

zgja' VCEl.tT.f

1 _
:€><700X2600X0.3><10 6% 540

=49.14 W

- &% &40GBD
ton

Py=| It Veprdef

In+1p
= 2 ¢ VCF(sat) ¢ tON * f

In+1p
== Vewtsa) * D

_ 700+700

X 2.0 X 0.
5 2.5 0.6

=1050 W

- 2913 £2(GBT off)
tf
P3:/ Ios Vepodts f
0

1
:€]C2. VCEZ.tf.f

:% X 700 % 2600 X 2.5 X 10~ % x 540

=409.5W
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- &% <£2(diode)

1 0.7
= X X (——
Fa=1c Ve (8 3><7r)
1 0.7
= xX92.0X (= —
700 X< 2.0 (8 3 ><7T)
=71W
- 2913 &4 (diode)
1
Pdsw_; stw X I/I/;ff
1
= — X 540 x4.0
T
=687.5 W

- IGBT¢] %&4
P =P + P + F + P, + Pdsw

= 49.144+1050+409.5+71+687.5 = 2267.14 W

IGBT 271 & AF&3sl== CONVERTER UNIT 1 ARM9| &4
= 2267.14 X 4 = 9068.56 W/

Typical | Typical

3000 I 3000 T v
13v 13v
2 2500

e TR

1500 /

Collactor Currert, IC (A)
8
(=]
Collecior Current, IC (A)

R Y/
/

o =T
500 [ 500
™

™ .

0 0 I

0 2 - 8 8 0 4 &
Collector - Emitter Voitage, VCE (V) Collector - Emitter Voltage, VCE (V)

IC vs. VCE (Tj=25°C) IC vs. VCE(Tj=150°C)
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Forward Current, IF (A)

2500

2000

1500

| Typical Typical |
8
- I T
L TConarions]
WCC- 2800V
7 _VGF:“S\I'-' 15v
25 150 —— Lo tanh el
T 150G /
5116 //
w
/ « EE

bl

2 4

z 4

c 3

w

/ & /

2

€ 2
1

__/4/ 0
0 1 3 4 5 o sEEMooo 1500 2000 2500 30C

Forward Voltage, VF (V)

Forward Current, IF (A)

IF vs. VF Recovery loss vs. Forward current

i "' g ; L“"“" ; %ggﬁ P
I [ 3
S E an il I éﬂ@@'
1 L R a_“@@ﬁ
L el BT | d

< 1% 2-24. 7% CONVERTER 3|2% >
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< & 2-10. 71€F % 7/¢EF CONVERTER &4 vlw

A
3 =
71ER-A TR
} 3
Aol V3 7 91 Aol £ s PUM A9
A Alo], AL A
dE At AC 1,230V x 23 = zF =
Ry DC 2,400V ~ DC 2,600V F =
Hj=¢ 1,500 kW o] # 5
SR
i GTO : 4,500V-3,000A IGBT : 4,500V-1,500A x 2¥ &
W= A A2}
GTO (4,500V-3,000A) x 2 IGBT (4,500V-1,500A) x 4
= Diode Gate Drive 2EA
° Gate Drive 2EA Power Board 1EA
Snubber Capacitor Snubber Capacitor
Szt
A= PN =z =
e (& : Glycol = 5 :5) °
A7

@ GTO%} IGBT 4#+ &4H
712 A"W3A 9 GTOAAE SG3000GXH270|th =3 7/MaiAbx] IGBTAA:=
MBN1500FH45F-Ho| 1 vl mBEA 2 317] 98 2Ae gew 2.
- 5Y 3 Switching =7 &&

- =93 Mot 9 A

o
o
&
o
(0]
=
D
D
@
t
fo
—
-
=
=
o
=
—
=
D
.q
—
=
=
(@]
—h
—h
—
=
D
o

H
- GTOQ! %
&4

[
=
o
)
eyl
L
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¥ 2-11. AHEPEEA AR &
GTO IGBT
T8
CONVERTER CONVERTER
ON &4 (W) 970.7 W 49.14 W
OFF €4 (W) 9984.0 W 409.5 W
=25 &4 (W) 896.0 W 1050 W
3 A (W) 11850.7 W 1508.64 W
(2) HEP INVERTER ¢+ A 2 A=z
O 7+
PWM A|oje]l ¢]gk CVCF HYE 7+ 2o W, ik X<} 5 Ax 92 7]
271Ye] nHES HYES FF
@ 7124
3 = A @
AH A} DC 2400V ~ DC 2600V
Ze et 3AC 970V
A==
ol H E] 2 Hog =9 3AC 310A
T 300 Hz
IGBT 4500V, 1500A (12EA)
Gate Driver 2" 2 (6EA)

1) HEP INVERTER
- F8A¢Y : IGBT =E(500V X 1500A+

- Alolga - A Al

h AWE &F HE
WY =483 pP)=

AE71el &5
0.97) & 94E0.820)< v 22 FA=E FiL

P, =1350kW/0.82 = 1650k W
AME] &, 2E7] H<H2200V)e] ZAHT

I,,= 1650k W/ (/3 x2200) = 433 A

L~
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)

A HAEE UiF #e= As7] 2
¢S THY 1350kWeka 74 s,

Ak,

AHE A4

o rlo

FYUFE



O 2AWHE &F A4k
INVERTER}-¢] A}£3l= IGBTE= 4500V, 1500A X 2PS A}&3}H A A o]&
2 o} Zoh

e
o

- Agte) A
L IGBT 242 <17k o] Az =
LB fUES] AYAL : 2600V
- IGBT+ 2600V Bt} 4919 4500Va & Ad sttt

L

rr
10
A
N
2
Y
A
2
o
o
f
fol
>
o
I

A AEA 7 ALAF : 1235A
A9 &HA BH ZHAF ¢ 640A

- IGBTA &/ (PEAKH /4])

1235 A A AT X 1.2(F31) x 2 (PEAKA ) = 2095[A]
- HEEAA Y AZEAA-S uEEle] 1500AF X 2PE AFE3ITH
- wEbA] IGBTE AHZA-L 4500V, 1500A X 2P =T},

©@ IGBT =444k (A<l INVERTERS} )
INVERTER AFg-% 1% 4A= MBN1500FH45F-Hol il AF8-Z2712 o3 2o
Vce = 2,600V
Vce(sat) = 1.8V (Ic = 320A)
Tr = 0.3usec (rising time, Ic = 320A)
Tf = 0.7usec (off time, Ic = 320A)

- 22914 =4 (dGBT on)
tr 1
PIZ/ [C VCE.dt.f:E]a.VCEl.tT.f
0

X 320 X 2600 X 0.3 X 107%x 1000 =41.6 W

OA|>—t
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- =% £2(IGBD)

ton [a_'—[@
P2=fo Io- VCE'dt’f:T ¢ VCE(sat) ctove f
Iy +1, 320 4320
= T . VCE’(sat) . D = f X 18 X 07 :4032 W

- 29" &4AAGBT off)
tf 1
P3:f0 [C. VCE.dt.f :E[CQ. VCEQ.tf.f

= 0.4 X 320 X 2600 < 0.7 X 10~ % x 1000 =233 W

- =% <£2(diode)

1 0.7 1 0.7
=1, X X (=— = X 1.5 X (= —

P,.=1, XV (8 3><7T) 320 X 1.5 (8 3XW)

=243 W

- 293 £2(diode)

Pdsw—; X faw X Wy —;><1000><2.8 = 891.2W

- IGBT9| <=4
})loss = Pl + P2 + P3 + Pdc + Pdsw

=41.6+403.2+233+24.3+891.2 = 1593.3 W

IGBT 271 & AF&st== INVERTER UNIT 1 ARMe] &4
= 1593.3 X4 =6373.2 W
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[T *ﬂj! : i‘ T 3 | l,‘.? .
i( el :jl‘ B b = %—m—:—:m‘}h
Rl
I BE ;__1'",_3.—|‘ RIRRl,
= 1 1 __i
o :ﬁﬁ\?;
'

< 1% 2-29. HEP INVERTER 32% >

o

® 71222 Bl AEa 54 Bl

@ F8 SAvw

<3 2-12. 71&E% 2 7¢F HEP INVERTER &4 ®lu >

A} oF
T =
EZ 3 LA
3% PWM RIHE] Ao
v} Al }

A o] ¥4 3’4 PWM QIHE Ao AR A o]

JH St DC 2,400V ~ DC 2,600V F =
XY, 3AC 970V # =
A= 3AC 310A R

T 300 Hz -y
WA A} GTO : 4,500V-3,000A IGBT : 4500V-1500A x 214

GTO (4,500V-3,0004) x 2

Diode IGBT (4500V-1500A) x 4
T A Gate Drive 2EA

Gate Drive 2EA .
Snubber Capacitor Snubber Capacitor

BN

pARE\N T2 =
ki (& : Glycol =5 : 5) * 0%
Z 7 62 kg
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@ GTOS} IGBT AAF &AH|

712 AEHIAA GTOALA+= SG3000GXH27o]th, =3k MEdAx IGBTAA=
MBN1500FH45F-Ho] a2 vl n 84S 317] 93 =4 23 Zr}
- 593 Switching =7 & &
- Y3 AY H AF 21E A
- GTO%l 7% Data sheet 4] Turn-on Time, Turn-off Time Z-&
- DIODE®] &4-& A3, 293 & nke] &48& ALt
< F 2-13. AEhlteA A= &4 v >
e GTO IGBT
= HEP INVERTER HEP INVERTER
ON <=4 (W) 970.7 W 41.6 W
OFF &4 (W) 9984.0 W 233 W
=5 &4 (W) 896.0 W 403.2 W
3 A (W) 11850.7 W 677.8 W

(M) AAZA(TCU) BHEA 2 A=

D Aoy A= A
@p ML

A7l v A Eetol

=0
=

o) #)o}7]

R A

Z] o}

H >

=
Z(jw,

AMP.E Bt "z
. OAE 9d REDPI)E Uiel 2 Agto] Sojzly] WEe] U] & RER

A= Sl
9 F271%

- 71384 24 w

A= SHA Ao
- AsAE A
- A A F Al

- 72l Al2H

|
H
(@)
c
©
>
N

£ x5t F 156F9
LT, &% 35S
_‘5[‘_

A7) A& Ao
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g

MVE §41, 4y

I

Converter 1, 2,
OVCRf

DC 7T0V~11

Inverter 1, 2, 3

ZK1, ZK2 (HHE])
mo s

MCB, ZK1, ZK2(71E])
Cre =5l

<19 2-34. AoARA o] 74 >

@ wjl X =(Specification)

482.6
O £
2-1047 HOLEE | I s | ;
N EEEEEEE T
ge s ["g [ TeTal"e|"al"al"o"e|"e]l sl e/ el el el 8
s PR MR N PR A R PR T ) AP 2 e =Tl
wwwlvwiolwlww] [Ce]wiv][r[w]
" R S =T o ol
: ] =, LT 3 3
il s g R R L | e
Z%Zo;voqg'o'tﬁgo =
-3 HOLZs =il ] ] g |ros 1001 D: _L &
N i W% §§;E§§; gg om .
\\* 8% | |= | 4
4 [N o 1 = o] = + s
== = R IiID- :| _|_[ =
| H i
E j ] i L 5 —
G o Ol i Wl O =

< 19 2-35. AR 9] viA = >

< 2™ 2-36. AojFAe] 2 >
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@ PCB 74 % 7%
152 {5 ¢S HEEN &N BEER & ED0 n- Ll Tl‘
A
Y Y \ L/
DIPT3 | _ « [ PWHIT
e R, DSP Board 3214k Z%| - PUZ33 e
DoPOZ |_ _ [PWSZd
sdcmman || elE{Hj0] M4 MEXO] A RS-23284 | | messews
EE O EJNOf S4 BLIE IS A —
INF79 le— AlH2HO  PWMAE HII|SHE |
TISE & M -— HEBF(SV, L15V, TV}
Y
EOC09
o HOIE dEgR
< ¥ 2-37. Aloj@A e Vs E5E D
TR AoAAE AU PWM dHE 9] AHE 9] 7hizet 7HiF 4 Ao
Faoz 98 g AFA FEA AEY, AAY As s, AFe] HHA4e F o
UA Z&9 FugE TIEE Ho
AdE 8 Alsg2 FhA071e] J3/AlE WSyt TCMS o) Alojsa, 22
FAAY L ASYS A F YES BAZ WRNEE Aok
< ® 2-14. PCB 74 2 7% >
B = 7l % an | % 9
INF23-1,2,3 | ®gh, ®F obd= 948 | 3U | 3
INF32 7l 71 A ™ 3U 1
INF79 FAHRE U | 1
PIP18 &% g Be U | 1
A, $33,
PIP22-1,2 nagolr AH 9 3U | 2
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LZRL=T 7l & 37
MVB B4l QIE#H o] 2 3U
EOCI & PWM=H 3U

TEMP R = 2% Al 3U
ISO % PWM=EH 6U
PWM33 ZAHERINE Ao] H 6U
-11,12,13,C1,C2 PWM
2UH, B2, A,
PUZ33 HH, % 14 6U
a7 A

DOP02-1,2 Oxd &9 6U

DIP24-1,2 Oxg 4 6U
PWS24 Aol MY FE 3U
PWS27 AdEF 6U
- INF23 R &

INF23 REx= gt W= Heolth ZF Ad-2A/D

F AR5 ofd=l HolHE Al

AWMES fs eI =E AA PWM333 PUZ33 B

o] dlolg =



< HAd & AE A=E AA s=do] Bags s AHSET
- INF32 =

INF32 REE AC/HUASHS ACPTE Bo 98 with e we AC ey
t AWEE AolEy] 9% F/AUCE ASHY, Aug 4% HEE 5 BT

T4 FYol = AHEHTH
- INF79 R &

INF23 REf A3k, AF52 oldZa tolgE AATE BHoojt Z Ad-2AD
AWE S &) PEIES A3 PWM337 PUZ33 REd] Jg=th. Zzto dolHE
<A@ A= J2E AA =do] RS 98 AHEHTH
- PIP18 RE

PIP22 HEx PWM =X A3, ¢35, Hyola A#Hx AEES ¢jedntol QHE
AoAre=e] JHEHstH HAEFr] HAF AE&X0A), Eyolzm =] AF(BFCPE

ANALOG e 2 =¥3it.
- MVB H=
MVB REE B3] aAgs TAs sty Ay ZA JHE dFstes 7s

<= 7HAaL Ao

- TEMP R=
TEMP RE+ slz47|e 24 8 AA o 258 AAdste 94g< s3I0
- PWM 332.=

PWM RE& IHES AWEE Alojstes BEolt}h o] HE+ YH|TMS320C33
o] DSP7} W= A JAWE(EE HAHE)S PWM 455 w50 EOC/T HE=
=43
T3 Y Rol= AAE 3 8A1d] AD HAHEE UAsta ot =29 o] df
= WDT(Watch Dog Timer) A1&E PUZ HE=Z RUYEFOoZA 4 TAE 3
PWM =8& 3 4&+= HGON, HGOFF4Al £ & PUZ R == HE nto} FAosit}
- PUZ RE=E
PUZ RE+ A" HAY AlA2x Ao(HAE o, HAE S8 14 A= =
G233t PWM ON 413 E5 PWMR o =23t}
wg Wi 8Ad x 3MMYAD HAHEE 7HAL e o] AsE BEUEE 9
17 HE Al WHolA Ao, RS232 LEE PCERE IA7|ES UEE
T Ut =3 FAVe S gty AA Al2Ele] Wl RE A4S Jr)
H
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DOP02 HEE UAY 25% 23tk 2¢¥: Ag Ass PUZI3 R
B HlolE M2E Eake s Wie] mys RS F5 OAY 15E =9
A},

- DIP R&=

DIP13 RE+ txd 4l EL .
| %, 5V gl dzz WHekE o] PUZ3S
- PWS24 &=

PWS24 HEx= o] K=& DC 100Ve] Alo7] Mde Aol o]z FE], L-C ¥
Bl 3|25 AA PWS27T= DC 100V dH¥S &8s}
- PWS27

PWS27 =+ DC 100Ve] HY-S PWS242HE] ¢Jgwrtel DC 5V, DC £15V, DC
12VE =93t IGBT Cl Aloj7]9) Aojdd ez ARgRith

- EOCl H=

EOC HEo] iols AAH oz AoJE EgfojH=

-1SO B=

SO HEE Uil DIA HAMEE YAstT glof PUZRRE HolEE gio} of
427 AFE CNT1, CNT2 AYEE =83t}
.‘1’:_

< 29 2-38. 71 AJQAAZATCU)S =& >
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< % 2-14. 71&% R 74 >

3 2 2E o|F o 3
6FH6035-1A Blower Subassembly 28SEP 1U BLOW
6FH9263-3K Central Processing Unit CPU
6FH9265-3B Signal Processing Unit 56002, 27MHz SPU
6FH9288-3D Input/Output Module IOM
6FH9295-3E Power Start-up Unit 110V PSU 110V
6FH9305-3D Input Voltage/Frequency IVF
6FH9306-3B Input/Output Analogue I0A
6FH9338-3A Synchronzing Unit SYN
6FH9356-3D Input Converter Binary 110V ICBP 110V
6FH9357-3B Output Pulse Amplifier 40mA OPA 40MA
6FH9381-3C Binary Output Contactor Drive 110V BOCD 110V
6FH9383-3B Input/Output Analogue I0A
6FH9405-3A Inverter Monitoring INVM
6FH9413-3B Input Temperature Sensor PT100 ITS
6FH9458-3C Multifunction Vehicle Bus 32 MVB 32
6FH9481-3A DC/DC Converter 72~110V/5V 60W PCS 5V
6FH9484-3A DC/DC Converter 72~110V/24V 100W PCS 24V
6FH9485-3A DC/DC Converter 72~110V+24V 60W PCS *£24V
6FH9496-3A DC/DC Converter 72~110V£15V 60W PCS 15V

< 2-15. 7|&F REete 7|5 Hla >
HE T4
2ed (1€8) red OgdE)
OPA EOC14-1,2,3 3 =
OPA EQI14-1,2,3 2 =
I0A, ITS, INF23-1,2,3 A, AF/ ofE=2a oY
SYN INF32 7Hd 7] AL A9
- INF79 1R=
IOM PIP18 £5 49 BRe
IVF PIP22-1, 2 =3, ks, BEola A¥ 4
MVB MVB B4 AE#H o]~
CPU PWM33-11,12,13,C1,C2 AW E] /AW E], HEP Ao
SPU PUZ33 EUY, T4, AlE2, 1% A
IVNM AMON32 22Uy g 3% 75
BOCD 100V DOP02-1, 2 gxd &9
ICBP 110V DIP24-1, 2 gxg 49
PSU 110V PWS24 Aol Al IH
PCS 5V,24V, +24V,15V PWMS-27 5
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@ MVB 521 7l=
@ 71s

SEER

AN

- 7

s

N
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Rl R

o

Power Supply
i L L
iy
LMY By r
TeuyTeu2 F
Identification .
e

..w
SEREe

BRRI00 B RREE
225EREAR E

QEEE
fidddd i

NC
2 HE 2 NE 2 HC
@ HE a NE E] HC
a FED 4 GHD a GND
5 HC ' ™D 1 LE)
8 HE z Ne 2 HE
7 HC a Ne 3 HC
L] XD 4 GHD a GHD
a HC [ ™D 1 LE]
n N z HE z HC
" HC 3 HC 3 HC
2z FXD a GHD a GHED
3 HC { ™D 1 R
14 HC z HE z HE
13 M a HE a HE
(L3 XD a GHO 4 GHD

Back Plane Connector >

E - bl
| L] = e

: e

: R

[ [ele] =

B
PRDDED

S
DRRBR

s
e ST e

22 2 s
ey

3

Ty
s

e win

==
o smsaTE

= >
s v e e s s es e

e

SRR

[ —

NEDRDDRRDD

[ remevanon

2-41. TCU MVB
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P WHRZ=ESF 9 Interface A9
TCUSF MVB &4l Card 7+9] interface(¢h)= RS-485= 3t}
< & 2-16. RS-485 &4l 4 >

No. W& A

1 Baud 38400 bps HE/x

2 Stop bit 1bit A2 v E
3 Data bit 8bit HolH HE
4 Parity bit None 3 2 g]

- A i zle] Aol 86 Byte (38400 bpsell A 23ms ©]iH)
- 2 E Devicex Master7} £3S 41 TXE 3ms ~ 50ms o|U] gsfjoF g

.3%) o g A% v 39 A AX nHoT Bt

No. ID A

1 0x11 TCUl Al =
2 0x12 TCU2 A|JB =
3 0x13 CCU AR =
4 0x03 MVB 541 H =

- TCU1 AlojB.= (Master) <=> MVB E41H & (Slave)
- TCU2 AojB.= (Master) <=> MVB E41H & (Slave)
- CCU AlojB.= (Master) <=> MVB E41H & (Slave)

- Basic Format, Command Code, CRC16 5 AAHlo]g— =%

@ AZHE R

< ¥ 2-18. TCU MVB &4l CARD AJ2tE ARGF >

T B 7NEE TCU MVB &4l CARD
MVB CONN. D-SUB(9pin) x 2 Port =
Front CONN. LEMO(7pin) x 1 Port USB-B type CONN.
Back CONN. DIN 41612 / ept 111-40064 ERNI-364915
MVB Baud rate : 1.5Mbps, EMD
(Electrical Medium Distance) =
Interface

Double Line MVB Transceiver

MVB Controller

Siemens MVBCS1

Altera Cyclone 4

SAF-C165 / 20MHz clock frequency /

STM32 (168MHz clock frequency,

MCU 16bit data bus / 24bit address bus 32bit ARM MCU)
Memor RAM(G512KB) / Traffic Memory(72KB) [S61WV102416BLL-10TLI
Y | DPRAM(64KB) / Flash EPROM(1MB) (2MB SRAM)
Temperature -40 ~ 80 C &
Power DC 5V =
Dimension -
(WxDxH) 160mm x 100mm x 16mm B4 S
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.47
!

transformer

;
-

transceiver

transformer

transceiver

< 19 2-42. TCUS MVB &4 CARD #4 %

- TF83E

B

64Pin
Back

AAE >

< 119 2-44. FPGA 2 Traffic Memory >

< 3% 2-19. LED 4EiRZR >

Rt

Ref. No Symbol Remark

D1 MVB_TX_LED MVB £4l TX Data £41A] ¥4
D2 Tx LED# RS-232 EAl Tx Data $AIA] AH
D3 MVB_RX_LED MVB 4l RX Data 414 A2
D5 +3.3V1 s

D6 +3.3V1 ok

D7 +3.3V1 =k

D8 +3.3V1 k3

D10 Rx LED# RS-232 541 Rx Data s=21A H4E
D13 ST_LEDO Processer A+ef &2l&

D14 ST_LED1 Processer A+ef &H<l-&

D15 ST LED2 Processer e <218

D16 ST_LED3 Processer Aef &H<l-&

D17 +3.3V1 ks
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@ AARG
- 8 HAAE

- MCU &7

CCU<} TCU U Fo A" CPU Card&
HEo] we} MVB Card WEo A A7) s
5‘:_?1’ xﬂﬂﬂyﬁ?
- HA s AA

MCU 2 #¥32 A7, Jel ¥4 LED 74, FND, #5244, Hd5A 24 A
A T3 HHAG =& 9 3|29 kA3, CCU, TCUSS] AE#H ol 7])5S
FPGA Ul & Logice B3l 724 MCU 7|5 €% oA, wetA FPGAE
MVB &4l Ao}, Traffic Memory #2], MVB CPU =& 9] ¢lE#H o]~ Gtdt

25 MVB B4l0] Alols= Fejz o
A7, MCU &A% we} FHs=

Back connector ¥ 73

AAF AN
< ¥ 2-20. TCU MVB &4l CARD AJAIF AR >

SAlukao] 2EE A RS-48594 HEFA TTLZ WHZAFHO A 9 HAHo] o
o FH7|HAANA AT AGEHZ HA
. 4 e Ui B _:_
£ = = B
= i1 = =R
i = = i
<8 2-45. 174 A L HA 3>

T & 7NEF TCU MVB &4l CARD
MVB CONN. D-SUBpin) x 2 Port 5
Front CONN. LEMO(7pin) x 1 Port ’3 €] LED
Back CONN. DIN 41612 / ept 111-40064 ERNI-364915
MVE Baud rate : 1.5Mbps, EMD
Interface (Electrical Medium Distance) 5
Double Line MVB Transceiver
MVB Siemens MVBCS1 Altera Cyclone 4
Controller
MCU SAF—C165 | 20MHz clqck frequency / AL
16bit data bus / 24bit address bus
Mermor RAM(512KB) / Traffic Memory(72KB) [S64WV102416BLL-10TLI /
Y / DPRAM(64KB) / Flash EPROM(IMB) (2,048KB)
Temperature -40 ~ 80 C 35
Power DC 5V 5
Dimension =
(WxDxH) 160 mm X 100 mm X 16 mm S
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Tra

I

9t WATEHDOG
te
b
nsfarmer Atara
ranscaives Cycloned |*
1 Froa
g T
3 ot 052
e
nafonier

Iranscerver

< 1% 2-46. TCU MVB &4l CARD 74 3l AAIF >

- Ta3E

< 1% 2-48. FPGA 9 Back Connector >

< 3% 2-21. LED HHH R >

Ref. No Symbol Remark
D1 X DEBUG_TX
D3 RX DEBUG_RX
D2 LEDO RUN - 4
D6 LED1 MF (Master Mode : &%, Slave Mode : &%
D4 LED2 Line A A A A&
D5 LED3 Line B A Al A5
D7 +5V A5
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(Hh 2= Ao LagF
O AWH, AHE Ao dadF
eh T PWM AW E] A o]

AC/DC & PWM AHWE = PLLS S8l &9 JEAE oM, =9 A A=
el d8% DC dede AHE F5doh

<9 2-49. &% PWM AW H =% >

AC/DC #AWE+= S1, S2, S3, S4 4719 IGBTZ FAE™ Z+zhe] IGBTol = Q%‘i’é
gole=sl AAge o Vi WMr] 24E %

Lo RE 982 5348 w7 9
P& AR AEolr o] VVVF Qlnele] Aoz ALgdnt

1
-0,
K
An)
o
o X
o M
ol
N
Y
ot
: HJ[O
I
)
=
o
@
rr
)
(@]
|\

sin et

Ve —=( _{w_, ‘ I:JL-(Ji@ * ’;; 3 TT‘ | Gel } 5152
- “ TD—{ GCEII}—v 3,54

Vs Il b

;

Z}c

< 1% 2-50. B4 PWM 7 E] Ao}7] B2 tholo]1el >




2 ARET AUAANE AH ALY AF A" i 9 AA
AF ioke] ARE AF Ao Gis)e ¥gel Bk =¥, 99 AF i o U

W B4LSSH AT kE B3 A% k3 99 A% 00 #€ 08 e A
FA017 Gls)el #ol Hatel B2 Adzol @ U BF A AHe

BAgT o)A Ak Alor|el AFAAVIE Sl Bl HF =S Y 29
A Mol & &3l Unipolar =913 <& ot

- @4 #AWE PLL 719

o} PWM AWE S e 98 Ao]= 9§ PLL7|H< All Pass Filter® Al&3t
ok 7hd ZSbel All Pass FilterE 283ty 90° +zE" ks d-qaghs F3l

—— Ty =

94 7188 98 kel Alo71e AN AR Bt

ASEY

=ine
Cosine

< 19 2-51. &4 PWM ZHE e PLL &% >

- YAg All Pass Filter 7+&

gAE Z2A2E o]&3te] All pass Filters Fd3t7] 9lalA WA All Pass
Filtere] A2a4-2 ofgo} o] T3},

X(s) mmmpl E ey ()

stuw

Vi) = (252 x(6)

st w

Bilinear Transform< ©]&3to] Z¥HSksld olg) o] 423 )

7]

= 2[y(n)—yn—1)]+ Tsw[y n

1-z! (2)\[1-2" o
1+Z1)'y(z)+w-y(z) _(T)(1+Z )-x(z) w-z(2)

+yn—1)=2[z(n)—z(h—1)] — T w [z(n) + z(n—1)]

X
) 24+ T, w
T Y T w

2— T, w
2+ T, w

2— T w
2+ T, w

(n)
= yn) = ( )-y(n—1)+

) . x(n—l)
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Solth, MEAClE S A%74e FAs Aojss AHMHANE ALgs
Aok AREDT AGRDL A A5FP PP gk

IIN W Ve
Calcudation Fie i 1] M I
al
Violiage ¥ » l"wM_
reference = Ganeration
1 [
Vo |
: o, M
] =l v ——& | Rectangular
Controliar Ho s ¥ Fa | i o
A [ Potar

‘ ‘ - _+_ rrm_d.in:!hnn

[ I | Te 1 !
- - + + —
i i | it |a=2 r
L L3 I ;
ol B i t L
A N | 7. |
— ——— % _—" Integral |—4—
P e ry

Fl
Controliar

2% {Frow £lur
W e e

<Y 254 A% ol Ao BF tholoj1 >

B3 AP A(Te_ref)e} A& A HF A=

AE aEste] 4 &xo we vE F

o] WE Ao A= o] A4E B A

el Pl A{FA71E F3st date Ag AHA

FHz weel 1 g2~ RE

718 AMESEA 3 WA RS 9 e A

AE718] A4 B doxm ¢

A HlaAd AR/ AGAE & FFSH

of Alojgttd A HFe] 7

e 4 gloh

g FH3] A8 qF EIE HIFE AT ol Pl Alofs 04 a

A} 3 IEFHoA qF AF AFAY B

o] EAEHA HW L& ETA VL HA FOoBRE A o7 % %

& efof gt FHIAAAE AP JYFAS FAR WHESH7] o
&2 WHESH "o wEpa AESFGelA &Ko R

D&M ALK R FAR HSHER Foal Aojo] HElo] g Qi
%

Mo Ao} BES ABE Aol A%

ol 18
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_ ] by IJ [ﬁ

Voltage Fou i
) refarance | ‘Ganeration
ta_rat
5
r [catoutation Foag [ | ¥
| | of curmant I S
/ —| fefarence — T - —* | Rectangular
L - and - i - REE| 4 Io
- slp ——— P 1 = Postar
| frequency |_:_ eAGH coordination
il
Pl
I

|
im2

. ‘Controlier
- i Lk
- ! i

" LT TR T
— i L "'| intograi
Mo ver T il

< 19 2-55. 1% GeolAe] Ao} BErioo] 1 >

Ae 182 REE AT 57 B ALGddME duEe w%s] PWM
AHE o g3t MBS TBY o, £2r1 Zrbete] AYALS 25
of & W 1 B2 mER QJEA Aok ¥EY] PWM 7oA 182 rew A
Asl= FHAoA X2 FHzEy} HQ3A It

PWM ®Hzwpaoz 7t At We PWMGSVPWM) 71HE& Abgstetl, 2 73 o]
el 71E PWM Wzg4 e 5389 T80 7Hsd AL ol g3 A
MEgqos PR £ HAE AWOTAE EAe] BPALLS Hatel A
2 ZAYES ol 4F Fuz /PL ARl 1 B2 wERo] AEL JHseH

& AdWE =9 AHYgline to neutrale 7|E3 Zr|gtn dH WA S
MI(Modulation Index)+= 23 Zo] A o]t}

__ Vl
M= 5y T

SVPWM 71%¢ Ahgale] HyHoz Ages 9T +

“0.907” 7kA o]tk “0.907” o]4re] Mo tialA YtE ZE AL Ar] 9§ T

Mz 7ol AFEEH MIZF “17 o] HH 1 32~ REvE AZEY. ez 99

1 19 99 20 F7b FHo oA, Uaks & Wgel 7183
A H

e 99

E A7) H8l BAAALS AVsE t'da ARESR =, 7 Gl BAstE HH
o] Y=t}

Az 99 10

293 HES AH devh s 292 "HEAS M = 095104 AH=E 7HE
HojEr, IgolA (@ B3NS Bgde] A8, ada 235 44
U HolEn Bt A7l Mol wet g8xw g BEoiXl Hele=H
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- Anti-Windup

i'E) * elt) [amao171 s~V [ aazzn |V o 1.,
— — o H=T|
— G (5) (x + K% *
i
¥
< 1% 2-60. Anti-Windup &5 tholo 13 >
Ay WFRAYG == A7 Y3 249 e AY FH719 zHgto] A
HERE AF Aorie &89S old we -8 AR 287 Aok wekA A
7](Limiten & ©]& 3t AgES siFE. AT Aor] EHE& A7 AFEEA
Aot A9 HE7 AR e ASE A Fa Aoy AFEE Lé.oi o)A =
=8 (\X/md up) @3 BEsl wbdE ASo® weids HES| 9 HE o
2 st Alojr] Ego] g s ﬂlﬂ%i HE-S-35HA] gAY O %%Ol “HAE
Aol A 01% 32 sh7] 98l A7) WES 3hs Aoy 249 Ag
of we} H4d3] A|HAnti-Windup)& 2 07} A
2 Anti-Windup Ao}7] o5 : K, = - o= 4%
D
(A 54& Tl g (KR ARAA b
r K, -+
e(t) _:,Q__, 1 . x ik + |/‘ v (2)
S i | c
5 5+
» K, é
< 1% 2-61. Anti-Windup Alo}7] oS Z= tjolo]a1d >

g w AFA] FZE YH(nnenFZE 3=
FHoz Fol AMEFHIL 3
YA

@S nZZ(outer)F 2 9] %%iu}

I

68

A d(cascade)



1
P JS

/\
&
aich
[\]
&
Do
Jo
b
=
offt
N
I
b
2
2
N
o
fu
O
o
2
&
)
A4

0o T AFoF A AR AAAY HFZ ALEg
c _ O ~
Gels) ST o, 1
K,
Pl A3 F34=(cut-off frequency) o ,,(= )re ) K 0.8 A o, 729 7
L

Futsol A Pl Alol7]o] HE :

=

K
S QK$

G, (9 = K+

s D JS
| GLGo)l =1 o] AEE 38 £EA0)7]e] F04 gdZe o o0 Ao
= _ Jog
H]E:]]O];‘: Kps_ KT
~ K, ]
HRol% K, & B4 P AY 75 0,= 5 < = 7} 95 4Pe
LD

69



&% Aol HEZ ADes (ARANI Y ALFF} 1o]2 /1)
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G Ty st—7
1+Gsc(s) 52+ KY“]KSJ s+ KGKS

AEEHAS 9% AR &H Ee HAHEE Ao e ] M= ALe Al
2 g AAE) YeME WA A& dF AFte] BAES
- AN w7] HFA SAA dF AT
roig + pAg — (0,—w )N, = 15 + pAG = 0
- 3RA dF AHwAEA = ol &ty dF A A/ AA

J— )\’ 31‘ — L m 1.25 )

e I‘er o Lm e
}\dr r, Lrp 1 gs 1 + Trp 1 s
d\g  _ rye
7 L, NG + r,
57 B4 HAEA DHA dF AR 57 AAHEAL WA dF AL A
@ % gome Pl Aolrle 2L 94 HuA WAA 45 AR 4FY -

r L
—— rlm
+ y L
2 (s) K, K| a) : » A5 (5)
- 5 5-4.--..1.

< 19 263 FEAET] A& Aol BE tholo 1y

AEAo7]o] waZ Fubs 2L Ao]r)e wxpzt Fukroh @R A AA
at7] ol AFAAAL EAo] AL AojA vA = FdF FASTL 7T
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@ 2 A o2 Ao

TCU= CCUSF Zo] FYgt SIBAS 32 QIE#Hol~ &S 53] MVBo| A4HT &
FS 98 98 E AEES MVBE 53 TCUZR AFHTh CCUNdA H7ME &=
215 4 KLIP Stationdll 9J3A HAA=HE= Ase 219 H, AlsHs, vdAds 95
2 AJASEALESE opgE T ghell Wik F=x &, AF IAPHEH, 7AA
Holding #l&°] ¢tall==] &ts wfe] &% 54 Solth

IBP ol A9 A Bal gH(AEstd obgd21 Zh), &3 TCUE & FAZTcE:
diolElE dAEdTh H7] AsEe AA S BPE AF, de7] A/, 7Hd dAg5

o] Fejet nAHAMAAE CCUS StHEAZE HAFITh

BrlA o g TCUE A$A 2 S RGFE 44 37 93t 7 =(Observer-function)
715 S EUHE AT Aulx TEZ Jd45HE PCE S84 AAT gto] AA
kel 7159tk FrH2 o= SIBAS 32 &9 Al2HS &8 7S4S AT v
&7o] AFdE. PCE AFHe= toldHe 9o 2z =& #el IdZ, 24 F
o7 o] BAEH.

- A" 3 A

-DC #H= 3= A Ao

AQIAl DC F3 3244 Hebs AAstoordt 3tH, oA 5 AWE 7} oF
AZ ZRJAE 875 = AF7] A4S o|Tojur] f 19 Aoj-<lxte] 44
(Full-Block ®Z%)& 3§t dl F83] =2 Agoloof gy e I 53
2 7Msd 9 DC #a 2 AYe FAF 93 GTO Reidd #3s =
ol d At

ol o] fFE Al Fo A= 87" AP Eeg ¥y ol A HF7
o] mAgA} Htel 2%k DCHA 32 et (UDSOLL)E #Egth AH ELaE
Hoi gk MSEMX)®] 50% ©l/dd< 7F43std, RPM &=ol 93] 38Hzel A7 +
ggrol A A 2ES dALH oz 2300VolA 71Hze AR FabgE, 2400VE
UDSOLL©] &&2}7tct,
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2 kg Alol= AA o= 4QS Al E Tl F el wel d3¥En.
20kVZE zdefo] HojAm AAgl2 e °1°i e 1A B AlEl ;AOW
Ago g AsE7 -‘H%H 19kVell A cos (phi) = 0.9 (&% : Capacitive)=
= SkVZ zeto] st Alz®'l2 <l o] W
R Ao oM FH]te = Ajletr] s 30kVelA cos (ph) = 0.9 (F
=z Z
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< a9 2-66. 405 A HH Zhﬂoi >
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> W G4 wx17)0) )% AAE AW, 4059 AR A

» I I AFA B A, 3 2 HEA BT (GSS), AE FA

jnse E:
3 X MSAAY  MB1A L M3 65
53 T lozx "U““"AT*.Q :’EI-%.,Q-\

tabt = Zdme tabt = 3mz

< a9 2-67. A B3 A A Me >

-zl g AlsAl Mn 54 AR

A7) F)BAe dF B4 olesh 2

TE X
=3 A= 330kN
A Power Fo] AY 300kN
A5 160kN
g AESHAA 7144 7 Hi &5
Ay 2% 150kph
7] 98] 1: 6.294 = 17 [/ 107
7118 & 0.98
g A 1250 / 1170mm
3304
L @
<
250 .
Lo T‘IE,‘_'r : .
E 120 1 3
od | e —
= | 7
100- : -
5 | |
0 T T T : T T =f
0 2 8 38 38 83 8 g8 B3 752
GEGpn) T~ T T T T T
< 19 2-68. 71#AFe] A E AlsY 34 D
T& A< A 5
zv [km/h] 0 62.4 150 0 62.4 150
n [rpm] 0 1667 4007 0 1667 4007
F [kN] 330 300 125 0 160 125
M [Nm] 8360 7600 3166 0 4053 3166
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(XD 93 2 oA e BAA L A=
O 913 R A3,800mm X 2,050mm X 1,070mm , % 3,100kg ©])
712 A A2 SS40001H, AWM E EFuEs 3t HAFA FAHFSHF THF-2 3,100kg ©]
u)ska . =Z71= 3,800mm(W) x 1,070mm(D) X 2,050mm(H) o]t}
932 Hx MEFY A HEHS WAL FRHOE FIAF7] st &
HTFZE 3719 O3 2ol WSt Q3o 24 A4S IAHAH

4

<39 2-80. B HAF HE A=Y @ F) >
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12+ 7/)Ek3E 2] DC LINK BUS PLATES] 7% ZE A e e wdto] ojHA FAH o
glom Wi HAL 93 F3to] Wo] REFF oy B AAZY A= STACK

AAA dsiA A B R Hido

02 = [0

X2 =8 oi0 3 X TS
FUEJI AT A1 E= OHE0l
AZEAl OC HAS 2HAIFID| Het
OVCRf RUEII HFEHON A H20
SN2 0081 B2 A0l 2R

By

EHEEY 32 2= FRRUEE
S| MO0 AKIAAH FE 0T YA
X271 801 OIS &3l

| &olstAl A=At

e W
' ,.nsl;lu

e | ii

CHSHEE- UC LINK BUS Pl.ATE >

< 1% 2-81. DC LINK BUS PLATES] ®H.¢F W& >

< a9 2-82. 1aF MEE BF dlX=(DC LINK BUS PLATE) >
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HUHUUUUELY

< Oy 2-83. B AAF F3F vlx=([DC LINK BUS PLATE) >

1 hEFO A AAo FH stdd T 9 WAAY FUEV HFEEHO A
FH= slgro] mAA DC AHe A2AA7]7] Y3 OVCRf FYEZ} HEFHoIh 17
U FEFo uZA FARFTE ofH & X o Ao B Aol BaFh

DCHRe UNIT

PCHRe UNIT
OVCRf UNIT

<9 2-84. 1xF MEF B35 WX =(EA, 313438 2 OVCRf FHE) >

EE F8 FUEE sh7le] Ty Zo] AA Hdwel A5k
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DCHRe UNIT

PCHRe UNIT

OVCRT UNIT

<9 2-85. 1A JiEE B WA =(EA, WA 2@ OVCRE FUE) >

@ RCC AT A E HdA

12 71EE RCC B ] A5 LdEtd o] HHAHAHE AHEstaint. 2 HAH
o] Ag-ol= AAetdel mls) Fu7t 23 FAVE FANG. 2 AAFS B V1=
FHOE sh7]9] :9} Zo] FAVF 60%H == s

{ & 2-22. RCC AHAHAE] Ak vl >

T 71&FRCO) 7HEFRCO)
Capacitance 1,888uF 1,880uF
AR 3,200VDC 3200VDC
gEdF 200Arms 200Arms
P 4,800VDC 4,800VDC
10,000VAC(60Hz,1min) 10,000VAC(60Hz,1min)
AREE = - - 40C ~ 70C
7] 340 X 175 X 755 465 X 115 X 510
A 58kg 31kg

RCCLUNIT (1ea)

RCCZ UNIT (3ea)

< 19 2-86. 1= 7IEF RCC WX = >
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Heh AAFS 79 RCC 7HJH’\IE1«1 gA x5 WHAse FI2 AAsk= BUS

PLATEE 1 % P 3}74] HAre = vz A A
H AFE . - RCC1 UNIT (1ea)
&
ﬁ ] - . | ﬂ/ RCCZ UNIT (3ea)
!

< 1% 2-87. ek AAF RCC ¥iAI = >

< 19 2-88. RCC AHAHAH A&=F >

@ FC AT Y HEA

12 7WEE FC AAujA Bl o] A4-5-= RCC AFAE ok FdstAl LdEtd o] AAAEHE
AR Bk AAEe A VIEFEOE s meob o] FATE 60% =

Zas At
< 3% 2-23. FC AN E AR Bl >
T& 71EFF0) NEFEC)
Capacitance 1,035uF 2*518uF
A 2,530VDC 2,600VDC
=5 180Arms 180Arms
R 4,400VDC 3,200VDC
10,000VAC(60Hz, 1min) 6,200VAC(60Hz, 1min)

AbEE% -- - 40C ~ 70C

7] 340 X 165 X 505 390 X 185 X 260

sl 38kg 22kg
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FC UNIT (8ea)

< 19 2-89. 1z} /WEE FC v = >

FC UNIT (8ea)

< a9 2-91. FC ZHoiAI e A2k >
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@ Gate Driver Unit 2¢+ A A

CONTROL UNITe.25-E <] 2 &-& ol IGBTY GATE

=, of 1&o 2 29 HAYE
7Vsl= Ax)old, IGBT Turn-off Al & Collector AF T & &2 A B353= V|5
< X35
0CIoG High Veitsge IGET
voc Comvorter | - Driver
| Voo (Voo | |,
VS5 | [ vES
ol P - i
. w
Conirnd Ay
" Lok - —1a
GND 3 ; o 1
- l‘l\'
FLO r ~
i I . [— feod 1
A ¥ Ty Suppky
Stakn Control ’
Ouslgset el v
|

< 138 2-92. Gate Driver Unit 7|5 2% >

% FiberE o] &3 ¢lg#o]~, Vee RUE®, GATE POWER A A HENHE &

[€)
S A8 Bg 9 AY aae] 290F B2 O AL Fustgn REne
o] wolzo] AW & YES

M=

Gate Driver @ 39| FUEE &Fv)g 2d A oA sl
Axrg W3S Askstah

< 718 2-93. Gate Driver Unit R34 >
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(op) FA AL FHIAA] AJAF A2
FWH 32 %] Inverter Stack / Converter Stack / HEP Inverter Stack &9

Stack Unite] 234 & AwRelA] Sefolg o Wol Yol =yshs Yajoltt,

—

< a9 2-94. STACK UNITY =g34] >

Stack Unit =3 e sgtold 24 AHLo=m HAAFANA Huol 7hssith
Inverter Stack / Converter Stack / HEP Inverter Stack &%}3te] AME 7153l

< a9 2-95. STACK UNITS =44 >

< 19 2-96. INV/CONV/HEP INV STACK AA|# >
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@ FHAE FHIAA] AAF =4 L A
G FAEHA Fo THE B A
< F2-24. FRHZBAR AAF ALY D
A} %
g =
IGBT H¥€3A=|
1 E & Akd PWM Alof, 94 Alo], A} Ao
Aol 2 Level 34 A8 PWME~Z wx) Ao
° QA El 783 Ao, Slip/Slide Ao}, Vector A ], & A ol
PWM ¥ =42 : 81%57] PWM © I Ze 1P MODE
Ao 9t DC 110V (77V ~ 138V)
= gt AC 1,230V x 23 =
=2z o} ~
A E _E—;Z“_ 2 DC 2,400V ~ DC 2,600V
H =4 1,500 kW o]’
HE T A A} IGBT : 4,500V-1,200A x 2% <
AH A DC 2,400V ~ DC 2,600V
Sl ] _%Q %_ioh? 324 0V ~ 2,030V (rms)
Ao =4 1,600 kVA o]
HEE A A} IGBT : 4,500V-1,200A x 2=
AH Y DC 2,400V ~ DC 2,600V
HEP =g At 3% 970V
AHEF A= 324+ 310A
WS A AR} IGBT : 4,500V-1,200A x 2¥ &
3 7hg A )
IIF 2 Al MVB
Ao A 32 Dbit Microprocessor

@ FHIPAA AAF Azt

2iCjofloE{

NV2
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(4) FRA g FHAR] HsH 7}

D FAANE FABEH FHEAY
© AY Aa
A7) 71 BAE005T) FHAE FHARA ] A7H A AT FA
B mzely] gkl AEAY 714712 Part 460) oAt ofeje] msh ol
9 ANEEoR el A AEAF AEAU/TR Yl TAE AW
ek,

AL W3

S #7274

=4 A3

A GAE

A

NsAZE N5A%

A7 5 A A

©|0|0|0|0|0|0|O

=3 E

=AY

A5

o
m
E
o | B
0|0 0|0|0|0|0|0|0|0|0|0|0|0|0

LU TR AT T T N sy

HEI MM i it
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AW E 28 IGBT UNIT XA

IGBT UNIT =2AE

=7 LAt : 2,000V, A F : 800A, ON TIME : 100ps
@ IG 500A/div, @ VD 500V/div o\l 100ps

<UA > VA >
CONVI1-1

<U% > VA U > VA
CONV1-2 HEP1-1
© FHIAA TAHAFAD(LIAND)

@) FRIAR THEANY HAA ZA
E7]E0) A FHAFANY HFAANE AT

=
P T W (32 | e (2 S ‘ wone el
MU A TN e | S AN UM S AN
% N L M-
T . *
neL
[ sEuE W =
q " 1A
MIORTIMG FEEEY U SEWHEN LA RN
nnnnnnn
FEUE PUE AIY WA - = S w—
L) v—
"
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89

W TR FAFADAFIANG) A
- A}
71&A ZA X vl 1
F4Oo 2 Hol Aol FaF & 5ol e A ¥z
7171 7 A7t sJAEAH dA)sk=A &<l ¥ 5
A g =4 e 58 st ool e A | 4 B
- SAAA
gE Z1EA ZA A 2 3 H 3L
A 3,800 + 10.0 3803 * =z
B 2,045 + 5.0 2044 * 3 ﬁ .
C 1,050 £ 5.0 1052 of & " I :||L:__-i _:':.l}
D 1,073 + 5.0 1077 | &3 || ‘\ 1 -‘-
E 1,525 + 5.0 1525 | & = | Asld - 4t d
=% | 3,100kg oW - * 5
- AAAFAH
CONV 17 |CONV 27
A% NV 13 H]
Ve HEP INV | INV 22 -
100M 2 o] 4
e 2,000 1,500 1,200
F32-4 A e
(1000V MEGA) | 100M 0 o] 4
e % 1,400 1,300 1,000
30MQ o]
1,000
Aol z-5A | HAH A
(500V MEGA) | 30MQ o]A+
_ 1,500
WA




CONV 1, HEP INV

SCERE

(1000V MEGA)

CONV 2%, INV 2%

Ao} 3] =-F 4]
(500V MEGA)

- 337
NO % 4 | A&7 A&
1 71 VSOV ACPT 30kV o] 120V £5%
2 71 VSLV ACPT | 17.3kV ©]3} | 69.2V+5%
1+ 33k= IOCA ICT1
3 1,800A ©]% 8V=+5%
2 3x= IOCB ICT2
1+ F VOV1 DVT1
4 2800V ©]¢ | 6.7V*+5%
27 F VOV2 DVT?2
1+ F VLV1 DVT1
5 1800V ©o]3} | 4.3V£5%
27 F VLV2 DVT?2
17+ ARM CFD1 | GATE
6 Z41% Open
27 ARM CFD2 | AMP
CTU1
17 A1A MOCA 1,800A <)X+ 8V+5%
CTW1
7
CTU2
27 Q1A MOCB 1,800A <)X+ 8V=+5%
CTW?2
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- Ao 7] F5AE
YA A
Gate 3% | Feed back Gate &3 Feed back
B | FJAE| 7= FAolE| 7=
TE AR AR gy | geaam | 200F ER | @mm) | exdmm
CONV1-1|-24dBm ©)’4 -19.7 -18.3 INV1-2 |-24dBm ¢ -194 -18.6
CONV1-2|-24dBm ©)&| -19.9 -19.5 INV2-1 |-24dBm o} -19.9 -19.2
17+ |CONV2-1|-24dBm o -19.7 -19.5 INV2-2 |-24dBm ©)%| -18.4 -18.4
CONV2-2|-24dBm o) -19.5 -17.7 INV3-1 |-24dBm o} -19.4 -19.3
INV1-1 |-24dBm o -20.0 -17.2 INV3-2 |-24dBm o) -194 -19.2
Gate 3%F | Feed back Gate 33| Feed back
B BAolE | 7|F JAolE | J|FE
TE | BANR) VIRE | mn | g | 3F] TIER | G | 2w
CONV1-1|-24dBm o) -20.3 -20.1 INVI-2 |-24dBm ©)d| -19.9 -20.0
CONV1-2 |-24dBm o -19.5 -21.4 INV2-1 |-24dBm o) -20.0 -18.3
27 |CONV2-1|-24dBm o -20.4 -18.5 INV2-2 |-24dBm o) -20.0 -18.1
CONV2-2 |-24dBm o -20.2 -19.4 INV3-1 |-24dBm ¢ -19.9 -18.2
INV1-1 |-24dBm o)’ -20.1 -19.8 INV3-2 |-24dBm o) -20.1 -19.2
. IGBT Al°lE HUSAHAEY
. =l
3. % 7 _7‘,_-_ . H| 11
! 1€ 1z e =
110.0 110.0
Qg . pC 24v | CONVI 24.04 CONV1 24.00
Gate Power 1 }
=7 . 15V +10% CONV?2 110.0 CONV?2 110.0
24.07 24.01
110.0 110.0
INV1 24.03 INV1 24.02
44 : DC 24V 110.0 110.0
Gate Power 2 Zel . 15V 410% INV2 5401 INV2 54,04
110.0 110.0
INV3 24.05 INV3 24.06
- IGBT Al°|E EAAE
& A A
3 = Gate ON A <H(V) | Gate OFF A <HV) | DEAD IME(us) H] 31
(+15V=+2.2V) (-15V=£2.2V) (12ps £2ps)
CONV1 14.5 14.8 -14.9 -15.0 12.60
CONV2 14.4 14.8 -14.8 -14.9 12.60
1+ INV1 14.4 14.9 -14.8 -15.0 12.60
INV2 14.3 14.8 -14.8 -14.9 12.60
INV3 14.4 14.8 -14.8 -15.0 12.60
CONV1 14.4 14.8 -14.8 -14.9 12.60
CONV2 14.4 14.9 -14.9 -15.0 12.60
2" INV1 14.4 14.8 -14.9 -14.9 12.60
INV2 14.4 14.9 -14.9 -15.2 12.60
INV3 14.4 14.9 -15.0 -14.9 12.60
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D AAAAGFH A
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4 23 >

< ¥ 2-108. 715 A" AE 2y D

- 84

A= 2854 W] 3L

A=A IEC 62236-3-2 : 2008

WARA IEC 62236-3-2 : 2008

ARAZNGANEA IEC 61000-4-2 : 2008

A7 A7) A G A IEC 61000-4-3 : 2010

AN A2 = A F WA E IEC 61000-4-4 : 2012

MANZAE IEC 61000-4-5 : 2014

A7 A7) A=A E IEC 61000-4-6 : 2013
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SRCEE!

Az A (A AEAE)

Receiver []  [Receiver =
ROW (G OFE W 1% TERTDE TR IEE BT 1 TR
Input 10C_Att 3048 Proamp OFF_tap LN Ingut 1 0C_ate Praamp OFF_siap LN
Scan_ 0174 Vax Scen DIPE Fiax
e sk THERSS TwE T i chegk | 1 THEASS T 107
5.2 PASE ine 5017132 || mass
Jomnnn— :
0igis21m 1213 TN
¥ - 90
(s a0
70 28
1
o :
| 7
I
0
30
20 :
Sior 800Kz Stop 30.0 Mz | Siart 1500 khz “Sinp 50,0 M |
1 274000000000 kix CED Guas: =30.61 1 378.000000000 kBz £9.01 Quazs Peax 28.39
1 386.000000000 kia 5052 G ~18.48 1 386000000000 iz 80,45 Quast Pesk —1p.ss
1 §78.000000000 kHz Guasi Pea! 7.2z 1 #75,000000000 iz £5.52 Quast Feax 7.4
L 238000600 MK luzsy paae s 1 1,770000000 MH= 5.5 Quass Feak -33.44
1 3.730000000 Mm Quast Besk Sou08 1 4.083000000 Mz £6.85 Quas: Eeak 36,11
1 54000000 Mt GQuast Pesk 0.26 1 6536000000 Mz .00 Quasi Peak 25,00
1 5.030000000 ME: Qusss Bask 2.5 1 B.314000000 Mz 4,57 Quazt Peat .13
1 21.202000000 JeHx Quas: Pmsx 26.04 1 21.202080000 WRZ €1.38 Quazt Feak .64
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7171 82K82005 ) FRIA o8 FHIAX S HAAAAN F FAesHE o
7] 918t ofefe] o} o] AP 9 HAFFRORE o] 2 AFS AAIGH
<} 2-260 FHSAA 234D &5 >
AN &= FA A | A Bl 1
iR R © O D
ARsHAIY © © =D
2eAE © © D
2EASAE O © D
aeAd O © =D
TEHAAGT A= oA AE O O 1
HHLTAE © © D
EAAY © ©
HI A28 AY © ©
A Al © © T2)
Tl A E © © +2)
A=A A © © T3)
FD TEAFANE FERoEN, ZFAIZAA AAIZ
F2) FAANB7IBEAA A=
F3) FHAPoE gA
@ AN =3
@) ApFoll AR H = AJHF7], FAAARA, FHs7S 7I71E 2gst] A dEo.
B =FqA B 4 FAFLS AA SFAL AR 20 E W Al
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IGBT FH 34X
AHE 9 ALE PWM Alof, 917 Alof, LAY Ao
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PWM wz%4 @ Hl57] PWM & I Zze 1P MODE
Ao 2 % DC 110V (77V ~ 138V)
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R AC 1,230V x 23]|=
— SRl DC 2,400V ~ DC 2,600V
Hoj =4 1,500 kW o]
EIA Pap IGBT : 4,500V-1,500A x 2W¥ & (8x)
AF At DC 2,400V ~ DC 2,600V
. S Eully 3% 0V ~ 2,030V (rms)
Hoj =4 1,600 kVA o]
HES A A 2F IGBT : 4,500V-1,500A x 2¥ & (12=%)
AH At DC 2,400V ~ DC 2,600V
HEP SRy 3% 970V
AHEE | g2y 3% 310A
HE= A A2 2F IGBT : 4,500V-1,500A x 2W¥ ¥ (6x)
Wz T2
IIF 2 54l MVB
Ao A 32 bit Microprocessor

It T ¥

B A T E HENHELT

< a9 2-111 FHSgA =dA 9 LAYOUT >

100




HE
ERAME 234

EEAE B

) I
ERME EAY [

HEEN
= I
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SR a3
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A5 BA71E - A
TE | A3 | 922 | 23%
1 73.0 72.5 70.0
2 74.2 73.0 71.2
[EC 60551 A-Scale 3 731 793 701
ol et A A 670 &~ HAFZF i
Bomn e s 3 "y 74.9 74.2 71.9 L
2351:100% 85dB ©] 3}
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J[m

AP/ | 2A-(EE) | ETV|E2Nm| EZSAR | AF "1
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o 3 62.4km/h | 37 kKN ©o]& | 37.5 kN o

80 km/h | 37 kN o] | 37.5 kN 2
2
40 km/h | 37 kN o)A | 37.5 kN :
3] Ay 62.4km/h | 37 kN ©]4 | 37.5 kN 3
80 km/n | 37 kKN o]4 | 37.5 kN
- AJNAFT] WA H e AJHEA
A3 /34 | 2AA(EZE) | ET|ZNm) |[ETZAX| AF ¥ 1
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S T R S R
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g
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A Ego |
¢EY A e
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AN o] A, Bx7]7]19 A g Ao

SAA B BA, A9 9 1] He

A g 7585 93 2UH Z=2
Holg Py} Z219

At 715

@ A7171&=2 A 2 7]

AN B 2 %

1

AN

=
o 2 7|22 93], SIBAS32¢] =UE =233 SIBAS moni
9} SIBAS gt HlolElE 93 Wy} =219 SIBAS Expert T2 19-S A3t )
th. SIBAS 329 ®=UE Z2IH | 2853 SIBAS 32 AojAH o 75E

5 BULAIL I i - (e ]
I3 abrion  dm Ape ook s Exovele Al Widen e vk Hwdn  Giwei sk

w01 -77.es 1 e

:
iy i A e =
VR

h F, L 1
e e S e S | ,'-n‘:_’Jr-'/ | e susn mssoty

.
Eait: | | emge: |

< 19 2-130. =YH == 33(SIBAS32 moni) >

SIBAS Expert 21389 98 7|5 ta3 2t}

_iT
g

Presentation Function

Frequency Count [ [t | sm | T
— Sl
L ,L'.. L - _,.‘, ,‘ I, I
4 e ba e | e
| [ ot
Bar Chart Event window Exporting data

< 1% 2-131. dlol¥ H7} ==& 13(SIBAS Expert) >
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@ FAET A
FTHAAGACCUE off e Zo] FAE 2 LTS 7IE2
(7 A4]3, 40,000km/47] Q) CCU Holg termrs 9 Ba 23

( 213, 480,000km/427§€) CCU $FFUE 2 F= HA, d584 g
A<

i
o
=
%
k!
30
o

ST

ST

EL, ARl AR ASZARTD)ZE AA =
&

TFHE daed B ARE AR ] AW F4 A
A

z
A AT FAE AN L EY B 5 =S o

s
o
2
=
<
o
oft

Ae
Folan, AW YR

< E 2-35. FHAANGA ] FARS HE D

FARS

R : 27 A
A (km)| 37 SRS YL
17 = ez 9 24
K A B
*FARTE R =R ©
AAB3| 40,000 | 47/MY | DA R ZMA KA (RTD) HAA(RTD)<}
378 s = A REAA 39 as A

of 23 AAFE HolE
| oI’ A3 FE dlolH CE5-1 B>

Z74n13| 480,000 |4271€

ZA4¥16| 960,000 | 7 Z =R A4

(th 3}H FA]7](MMLI: Man Machine Interface) Q1Ej#H|o]~ HE
@ 71s 2 74
717182k SFREA7] = & =
ABFQUANA 1A} AP 2 AR AA IEH o]~ 7]
MVBE &34l 71#xte] AoAX(CCUF A=, &4
BE J9oly g2EZ Yepya, BT A 7|AANA SFANSE HAIE .

< ¥ 2-132. HEAZIMMDE] 918 >
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@ SHHEAZIMMDE] FEgo] T o) 2
o =l 74

ool [ (1) [ st | fog fm

< & 2-36. 3FHEAZ] stEd o] JAE#H ol S
719 ¥ &= A9E B
X1 HLET5 Air-LB,5-pole,male,large type
X3 Slot coding / Loudspeaker connector Air-LB,7-pole,female,small type
X4 Port For the PC/104 interface card Sub-Min D, 9-pole
X5 Port For the PC/104 interface card Sub-Min D, 9-pole
X6 COM4: RS232 interface Sub-Min D, 9-pole, male
X7 COM4: RS232 interface Sub-Min D, 9-pole, male
X11 Ethernet 10Base?2 TNC
X12 Ethernet 10Base?2 TNC
<3 2-37. Adad 757 >
T2 74 2 7%

A5-7](Hard Key)

Switches the background lighting of the display off.

Button for the switch over between English and Korean.

Information-key - calls up additional information Gf any is available).

St-key- always leads to an overview of malfunctions

Remedial measures for the currently present malfunction at a speed > 0.

Remedial measures for the currently present malfunction at a speed = 0.

Opens the brightness dialog box.
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Manual switch-over between the brightness for day and night.

|E] Switches the maintenance mode off or on in connection with the St-key.
— Unless the meaning of this key is described otherwise by a field
| c ] on the display, it will lead one step back in the hierarchy of
images.
$-=7](Hard Key)
N y Scroll keys

Enter-key/Return: Ends input

3F5-7](Soft key)

Number keys: so-called soft keys.

3}

A7) ALA

< & 2-38. FHEAZ] = o] Ak >

T2

Ao}

Dimensions (w x h x d)

Front panel: 300 mm x 214 mm
Unit: 280 mm x 211 mm x 95 mm (136.5 mm)

Weight

Approx. 5.5 kg

Degree of protection

Front panel: IP65, Unit: P30

Nominal voltage (UNOM)

24 V DC through 110 V DC

24 V DC through 110 V DC

X Static: -30 % to +25 %
Dynamic: +40 % (< 0.1 )

Power input

Max. 50 W

Current consumption when unit Off

Typically 2.5 mA

Industry-standard PC

AMD ELAN520, 133 MHz, 32 or 64 Mbyte RAM

Mass storage unit

‘Standard’: hard disk = 10 Gbytes
"Touch’ / ’Flash’: flash drive = 128 Mbytes

TFT-LCD module
Resolution
Colors, Contrast
Brightness, Viewing angle

640 x 480 pixels, Max. colors: 262,144 (dep. on operating
system) Typically 250:1, 4 to 250 cd/m2
Typically £45° (right/left), 20° (top), 30° (bottom)

Mechanical strength

In compliance with EN 50155

EMC In compliance with EN 50121-3-2
Enclosure Aluminum, yellow-passivized, front black
Operating temperature range -25 C to +55 C
Storage temperature range -25 C to +70 C

MTBF, excel. fan, LCD backlighting
and PC/104 card

‘Standard’: 64000h, "Touch’: 64342h, 'Flash’: 64000h

Fire load

‘Standard’: 17264 kJ, 'Touch’: 16914 kJ, 'Flash’: 16646 kJ
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< ®

2-40.

= Aol 2 eeB-asen

_pﬂnmmlmgu

TG

=t Mwldung_0108

w1 nu FESET .I.u?
5 1 - S T - 4
A7 22 (R A AL AR =2 (R EA)
=B REE| LiEE e TR [ R E Y W=o =B REE| 5 CE S TETE il HNFE-ACCHN V=0
MCBE A £l 8tA|2. ' "ﬂ“"t."z‘é"ai.? TR RS
= AN SRR |

Al nfAl

AR HESE WA S| SHA|S.

7| MEE ALESE = 2ls,
HiE 2| FFE B A2,

| I [

IS [
ZA A (V>0)

1T T T =58

[EE | T

o=

A AR (V=0) AZEY S AX

CE 2-41. BRFEA Y] 2ZES 0] Qe #H o] (5] 2ZH o)) >

A 2F 2 TALYE

H]

K

Single traction, Multiple traction, Maintenance Mode,
Warming-up Mode, Tractive Power (tractive motor single
traction), Teactive Power (multiple traction)

Main data / =84 X, Process data /| &%, Process data /
AAAE A, DSK | 71 24%], State | A2, State /| MCB
release condition, State / ¥ 12} =, Brake / A&, State /
Auxiliaries converter, State / Aux group 1,2, State / Aux
group 3.1, State / Aux group 3.2, Test / BCD Switch-over,
lubrication, traction/braking effort, Driver Brake Handle
position, Multiple operation versions

Setting of time, Input of train number, Control of
brightness

Overview of malfuntions, Overview of malfuntions (codes
are displayed and via time), Overview of malfuntions
(remedied malfuctions display, since display start)
Remedial measure, Comment on a malfunction
Remedial measure for a malfunction at v>0
Remedial measure for a malfunction at v=0

TE
Basic
images

Display -
, piay Other

images )
images
Input
masks
Diagnosis

Display-Sofeware

Program Update & Download (USB 2.0)
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< 3E 2-42. FHIEAY]

AZES o] IE#H o] 2~(Speech output) >

e Issued text Frequency B3
ATS emergency continuously
Parking 3 times
Sifa continuously
Protection radio occurance 3 times
Sifa rapid brake continuously
Backside monitoring device )
. . continuously
detected train separation
Speech output Neutral section detected 3 times

Protection radio received

continuously
emergency brake

Protection radio received

o continuously
emergency situation
Regeneration brakw failure 3 times
Dead section detected 3 times

event

3 times and after 30s

COREEAR A
O FgAANH

25 QI =&

Z|(CCU)

< & 2-43. 3= >

B XE2| A,
A

T STAY H] a1
&3 X4 N1EFY Y
AYE |94 N1EFY Y
W OB 3] 0] = 1= X} B 2~ MVBMultifunctional Vehicle Bus)
S22 WIB(Wired Train Bus)
- (F q\j o2} B2 A LA A=
dlolE A& HEETAd SIS
(F41) USB ¢lE] o] 2

Al 2-E) W] CCU olz3t A4

HE 1A P65, P30

EMC EN 50121-3-2

FHeE -35C to +70C o]

CE 2-44, 2ZEHS] >
T8 [TALF H 2
54l 2tk -2 B B4l Al 2~=(MVB, WIB) 53H4
71E AR 553 Y A 7F
A ZREF BAA AW
A Aol 2AL T2g 75 AHA 24
vl AlES ¢33 AlE7](Simulator) A2t
275 CCUY] ZHA, WTB ZES| 7HA|

MV
71 1AZAIE 2 A BE 84X

FUE ZE2 093 goly Hy 29 At
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@ 3tAEA7](MMD

< & 2-45. 3= o] >

T& Al 2" 8 TFALE H| 1
2 Front panel: 300 mm x 214 mm
Unit: 280 mm x 211 mm x 95 mm (136.5 mm)
Connection 71E AFH T
=2 Approx. 5.5 kg (e]3} s}
&2t HUNOM) 24 V DC through 110 V DC o]y
TAEE -35C to +70C o]uj
AE 3 Standard’: hard disk = 10 Gbytes ©]4+
MTBF Touch™ 64342 h ©]’¢, Flash™ 64000 h o]’
EMC In compliance with EN 50121-3-2
B3 &H Front panel: IP65 Unit: P30
7NAA B= In compliance with EN 50155
EA1¥4 104° TFT LCD ©]%+
LCD EA]7] 4% 800 X600 o], FE 400cd o]
ZAs9 7] 24, Alokzt (2)80~80° (H),(-)65~60° (V) o] %
Touch Interface 4-wire USB Touh Panel Controller
Interface (USB) Program Update & Download (USB 2.0)
<3 2-46. AZEH A >
T& A 2" 8 AL H) 1

Basic images

Display-images Other images

Input masks

Diagnosis

APAZHE A S/W(Tool Book) 7l

Display-Sofeware

Program Update & Download (USB 2.0)

Speech output

71 7% LA T4
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(3) MVB B4l T2 &2 B 9 A=
b WIB Z2EZ 24 9 A3
O WTB B4 24 A= 4

WTB(Wired Train Bus)E Serial Data £41-& E3)] =}
WTBE= A &<l UIC 5569] & FAFSHE o) st=

e Wire Train_Bus

< a9 2-134. WIB =8 4 >

. Direction_1 Direction 2 — g

Bus_Switch
~Terminator_Switches

| b too oo —H

N | esomes | NN

Terminator — ™~ Terminator

Transceivers
Manchester | '
encoder || decoder || oo idecoders encoder |- | decoder
Ve |
L
channel 1 channel 2

& ¢ & o
Y Y

Main_ Auxiliary
Channel _Channel

Direction_Switch

< ¥ 2-135. A wiA S(FE =29 2=9A) >

Mo $21715 71 $A17]+= Transformerel] 2|3}
(Transceivers)= "HA) 2~E| encoder/decoderel] H2H#
1(Main_Channel)/4~4!(Auxiliary_Channel) & < =

2

o

fru

o

v

N

g o

ot

2

2

O

B

>
0}‘)‘ A [\

>

AdES dHo] HA FEF . @]
2] H 2~ A (Direction_Switch)=
Main_Channel®} Auxiliary_Channel2- 4183} A

1 29A AR =E 9% "W g2t dxa F3t
(Intermediate_Node)&= W= A& A4dsta dE7|E AAS |
Main_Channel(£4)9F AR838} 3 Auxiliary_Channel(F2)-& Ab8-31A] @
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encoder/
decoder
I

; oy .{
{ 1

Main_ Auxiliary
Channel | | Channel|

< a9 2-136. WIB o)< 2k<1 UNIT >

LEo Z3E F Al A& Line A, BE 27] A'dolg}t 3ot
Bus Switch : Open*] bus section& 412 <k
Main Channel : Sending Frame

Auxiliary Channel : Receiving Frame

Train_Busoll &%te A R7} ¥|E 2AH A<l obdAd s} #Ho] glegt: Train_Bus 1%
] 4 Atk WTB+= Medium duplication scheme-& A]-&-3tt}.

o date] aate] Yslo] =
REE $3 F ol Ao 80 7 wEE @ Polo2RE FAF
Vehicle
Line A——
UIC lines
WTB node
@ = connector
-Line B :

WTBE Shieldsl 19l 4 #o2 Sa3T o A% vt & JA4 td4de 4y
Eith WTB 7Alo|2e ¥ 7o 32 AVEE 5o AdHEs 28 @ 4 ok 1
Uz g% Jumper Mol Felaim sojA gtk 1y Azel HolEs the

WTB HlolH = &1bE ozl
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< 3 2-47. WTB A >

5 A
Topography H2AS A= AolE A A9l
2 i) A 2H @ mel A A 120
A o) 860m, 32 == ( Hd 62 ==71% 7}%)

=73 Redundancy

e 2l =23 A

4l 3 (Encoding)

Manchester encoding (PreambleS- 16bit~32bit 7}4)

AT AG &5

R = T

1 Mbit/s

T4 AA

single cast : (Inauguration®l] 2]3] & 6 bit $1X F24)

Frame A}o]=

Abg 715 ®lolE : HDLC Frame@ 4~132 octets(byte)

Integrity(2+44) Frame@ 16 bit FCS(Frame_Check_Sequence), Frame Afo]= #-g]
A 3k 7)1 2] Masteroll oJaiA o
- Process_Dataell #3] F712<4 (25ms F7])

Message_Data$} Supervisory Dataell &3l vlF714 <

Mastership(Master %)

7 » =1+ Inaugurationol 2|3 Master’} 2 4 U<

Master Redundancy

Master &4 = Inauguratione E3] T O E o o]

Link_Layer AJ#®]Z2~

Process_Data : 41 F4 W9 BEE J|1E
Message_Data : Ho| ¥ 13
Supervisory_Data : ¥ 2 g

Layer #g] Link &g A o]~
A AE AdE g 24<l fritting 3=
@p WTB &4+

WTB(Wired Train Bus)= €& 1 aodxl A 3 Ao dlo]g

L4 (e}

AR WIB= Ao 860m7tx|2] Aol 327 ==7tA] 45 92 &

=

2 T (1Mbit/s) =
AT,

g 1 Aget 8§ B2 =5 5 &Y 6271 742D 84 & 4 Aok WIB A2 =4
= OE Al oa 2xkd A Ao A]lel os FAHET

trunk cable jumper cable trunk cable extension

cables

termi n. ators

' and connector node
‘ 2N / connectors
i

L

N
intetmediatel g |node(s)

J 1

J

end
] node
1

~¢——end vehicle —p-!{q-intermediale vehicle (s) *Fend vehicle ——»

< a9 2-138. WIB &84 >
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+EE trunk cable T+ extension cablesE E3 2HAH oz AZAHT AolEo]
tap HA &7] "ol o] A stubsol §lo] AFdh 7FFHA FHOZE 7t k&
= Trunk cableZ AAEo|A 1 F 71A] W2 Jddo =z AA=TT

[r

-
= =

=N
|

W29 FXbol| 9 X
F 2 Ads 4
ok W29 o
A FET T ==
A gk
WTBE Fo13 Algte] & A& Masterol os] =t Master 54 3o, WIBE
F713 S 2 Process_DataE Broadcast st} & ol whzlA], Message_Datas T3k 4
21kt Mastership2 =5 14 =& FA4F W] &3t Master7l o] 2 = o] 2
T Ut
I 740 WM& o, WIBE 228 A5AHOE v & F4 9 BE T A
A <

A& Eulsty Aujgsith. olgd FFO R, Master= A A

3t x=E(ntermediate_Node)= 153 AZAH
Tt = 159 @y (Terminator)7} AAEH ==
< =Z(End_Node)®] + 4 A3 AZAs}
D717 AZE F W AAS Ar|FHow 3

rr

’

it o
o

=
3
A=

|
<]

Wi

’

==

oo F
rﬂ rlr l.["

o\ r'?ﬂ

r:l

rr

=7t 3 YA YEE AANESFAY TH =TIt Frho] wRy)
B3tk ol gk AxE 7 Al(Inauguration)g} F-EtT. o ] A, 7N

9} Master ZHo| A2 Waks AEATTE T A A BA Gl
pd t}.

x
K
) .
-
3
A
L
-

g2 AYFor U4

et

WTBAIA = g =

5t } Mastere} SlaveZ Ao 2 4 At HIE 22 3 7)o
Master7} Qlti e} =
o

A=/
o2 =7} Master7l 2 &+ A= &

<+ Aol thnlste redundancyE Al&-3Ht.
D WTB A&
441" Ho]lEl& Manchester code® Encoding @t} tlZd e A3 5715 F4

3 3t7] Y8 ZF =y Uol= 16bit, 32bite] Preambleo] —r7}%\:‘r. Frame Data ¥ ¢
Flag t+& ¢ 2 End Delimiter7} wz}-&t}.

HDLC FRAME i //' : I time

cLoCcK | | l

LINE SIGNAL : i
i I+ | I

'101010101=010i10110111;111‘0 of1[1|1}1]1]1]o| ’I
[y Al m B A A A AAARARRAR I nn | ;
R S J u |‘

: ' * Frame End '
Preamble Flag _Data Flag Delimiter

< a9 2-139. WIB Al&(iA| 2~¥ Encoding) >
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@ WIB =z 9

L WTE frame o]
g Frame Data
HDLC Data
16_b_|t5 B8 8 8 8 2
i hié ‘laj DD | LC | SD [Size Fa é
il 1
1

ST __| \ ime
Destmatmn_[)ev!ce (stuffed bits are not counted)

Link_Control
Source_Device
Link Data size in octets

< 29 2-140. Frame =9 >

HDLC EtlZ Frame Formate &Y 3slth. Framee] A]2FQl Preamble> Manchester
A=Y o WAFE X3 Manchester tlZ G o] <3l A A¥ Y. Preamble
Frame_Datax= o}u i ZAo]= 16bit~32bit Afe]o|t}. Frame_Data= ¥ <$]E 8bit Flag
o oJ& ARt} EHAHA == F4921 Destination_Device2] 8bite] FAZ Al ZgH
o}, 12]ar 8bit Link_Control®} 8bit Source Node®] F4:%1 Source Deviceol] 33+ d
ol¥]7} 9ot Size= Link Datael % wlo|E & uYEeRdT. Frame_Data= 1344}o]
E & 1073HEE ukST

t}2© 2 Link Datax 16bit FCS(Frame_Check_Sequence)S w2t} FCS thSo &
Flag= End_DelimiterE w&t}. Frame Check Sequence= CRC(Cyclic Redundancy
Check)Z AoHth HIE wbxo] tidtste= 4709 i AgE Al¢tst= HDLC of 2
HE2 g4

Telegram

ﬁ h
-
Master_Frame End_Delimiter Slave_Frame  End_Delimiter | next
(poll \ y (response) N\ | pol
1/ 11
L’_" eamble |[Flag|HDLC _Data| FCS Flag Praamble Flag| HDLC Data FCS |Flag| |Preamble
. '}'I '.f ! Y l.‘
l time
64us..300us —w=- 64us,.300us — =
Preamble = 16 bit Preamble HDLC Data = 4..132 octets
FCS = 16-bit Frame_Check Sequence Flag = HDLC flag (01111110)

< 2% 2-141. WTB 213 >

WTB €@ 1o 2 Master= <A Slaveet 3 7] =& o2 Slavest EAl3)
Master”} Master Frame2 Broadcast® <213t} A &® Slave Slave Framel &
Broadcast= ©3lt} =& T o] Mastert} Slaver} Broadcaste]th.
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Master Frame Slave Frame

(poll) (broadcast response)
Destination Source Deslination Source
_Device _Device _Device _Device .
(polled)  (master) (broadcast) (polled) up to 1024 bit of Process Data

: y Y A )
' LC | SD [Size al | L [
‘l g 0 IO T Y 15Tl il

time

Link_Control = Process_Data +
Key - The shaded areas enclosing the frames represent the Preamble, Flags, Check Sequence and End_Delimiter.

< 19 2-142. WTB Process Data 2d1#& >

Master 2 3-8] 4241 ¥9kS o, Slaves 22 Bl 9 Framel & thg3ict

gy 139 Al 7FA EFY
- Process Data

- Master7} g oAl Process Dataz Poll& uj, Poll¥ % E=(Slave)+= Slave
Frame ©. & Broadcast3}c}.

Master Frame Slave Frame
(poll) (broadcast response)
Destination  Source Destination Source
_Device _Davice _Device _Device .
(polled)  (master) (broadcast) (polled) up to 1024 bit of Process Data
* | * * {4 - 1
LC | SD [Size all | LC . [ LS
Jn
\ Y time
Link_Control = Process Data +

Key - The shaded areas enclosing the frames represent the Preamble, Flags, Check Sequence and End Delimiter.

< 19 2-143. Process_Data &# 1% >

- Master Frameo]u} Slave Frame& & t} Broadcast3}al Process_DataZS F7]3
o2 HUYA HAIA sinkEH = FHZEA ZE U2 =59 93] 48T
- IAE E99 Process_Data Frameol W33l =t ZF AZEe] A 847}
HakA Jo. 784 WHele B¢ 4AAAE =o)7] #38l AA Process Datad]
2Byte= T Yo WEES AE3 =S vg] Yot} [NT : Node_Type (8bit),
NV : Node_Version (8bit)].
- Master”} Process_Data B uj, Lol Poll Frameg R A & Elo]H]
o] Slave_Frame2 Slave®d AA ¥ self-pollings & 4 U}

- Message Data
- Master7} Message Data® Poll® of, =AIA] 3jZS £+ ==+ Slave
Frameol Wk-g-3ic},
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Master Frame Slave Frame

(poll) (singlecast or broadcast response)
Destination Source_ Destination  Source_
_Device Device _Device Device

up to 1024 bit of Message Data

BRI o B B SR L . S 2y e e

(polled) crIaslcr] (can be broadcast) (pelled)

¥ v ¥

[ DD| L€ sD[sizef {DD|'C/SD [size| | mTc |8 Transport_Data S}
/ final origin  message time

) network network tranport
Link_Control = Message_Data address address control

Key - The shaded areas enclosing the frames represent the Preambla, Flags, Check_Sequence and End_Deslimiter.

< 1% 2-144. Message_Data 2 13 >

AR Fr1gE 3 FEZR Y o FAlETh(Multicast Z2EZFE o}d) Slave
Frame2 A 4¥lolE el HF A 3ldolth. 1 WAIA Slave Frame2 F3$ a
Message Transport_Control field 2 Transport_Data, 4Byte W E<%| = 3]t (Final
network address, Origin network address)E 233t}
-olEd B HA dolojet #H A &k 18d P42 EF WIB =¥ <
o] 3l FTY3}t} Message_Data:= Process_Data®} @& Message_Data Zol&
PR Aot} Polld =71 441 & Message_Datas 7FA 3l JA &S uf size=0

S8 of Fet.

- Supervisory Data

- Process_Data %! Message_Data®] F7}4 9.2, Inauguration % Configuration<-
A A WIBE T2 2 Supervisory_DataS 4413t}

Master Frame Slave_Frame
Cestination Source Destination Source
_Device Device _Device _Device
(polled)  (mgster} (can be broadcasi) (polled)
1 up to 1024 bits + ¥ up to 1024 bits
LC LC
DD |_gp| SD [Size| Supervisory_Data DD |_gp| SD|Size| Supervisory Data

=
/ time

Link_Control = Supervisory Data
< 19 2-145. Supervisory dHlo|g =& 13 >

Master Frame % Slave Frame = © #HXRE $41gt.  Supervisory
Master_Frame-> Broadcast =27 F4&0OD)E 74 F o old A¢
Slave_Frame2 @l A9+ Master= Slave_Frameo| 7|t& = A3 o] A7te] &
& Bl ¢ Zv-oh
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< ¥ 3-10. Supervisory Z# o] steirlg >

Parameter I Size Meaning
_LC IEB bits Link_(_‘.onlrol. s_pecincatl_y:
Topography_Request / Topography _Responsc
| Detect Request / Detect Response
- Narming_Reguest / Naming_Response
| SetEnd Request / SetEnd_Response
| Setint F’.equesu Sctlnt Flesponse
i .Presence RequesUPresence Response
Status_Request/Status_Response
Unname_Request
BN |8 bits Bottorn_Node (address of bottorn Node)
DD 8 bits Destination_Device
MR ‘8 bits Masler Fleport
MT 12 bits Master_Topo
ND 32 hits Node_Descriptar(= NF + NP + NT + NV)
NK [16 bits Node_Key (Node_Type + Node_Version)
NR 18 bits Node Report
NF 8 bits Mode Frame_ Size
NT '8 bits Node_Type
NP '8 hits Node Period
NV j8 bits Node_Vershﬂ
Topography variable Topography (32 + n x 16 bits)
res |8 bits raserved octet, set to 0
RS 8 bltS Remote Strength
SD '8 bits Source_Device
YA 8 bits Your_Address
Yp 4 bits Your_Period
¥S |8 bits Your Strength

- WTB medium access
- Mastere $3F A& 9930 EE UE =
Hk-&-3l= Slaveoltt. #32 &2 &< Ma
< 7144l Phase, H57]4 <] Phase® 7]% 7 ]% Ur—r‘:}

Periodic_Phase Sporadic Phase
(poll for Process _Data) (poll for Message Data
and Supervisory_Data) next Periodic_Phase

11 MRFRARA == AR,

<+guard time

time

- Basic_Period ————

Master Process | Data
polls Node#12 from Slave #12

< 19 2-146. WIB F712 2 n]F7]3 £ >

- Periodic_Phase 7]%F : Process_Data's<t Poll& wjo]t}.
- Sporadic_Phase 7|3t : Message_Data%} Supervisory_Datas<F Poll & wjo]t}.

- inauguration¥} configuration©. 2 controlsly 7} Ak (H]F=7])o) Al H o}
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@ WTBe] 52t
Master =& ¢34} Slave =Z# ¢
Master_Frames

Process_Data_Request

oDl L it: s7 optonal Process_Dat < _

Message Data Request
ol e[|

Presence_Request

|nu| LC|_§°D"SZ|MH|LS|H T ]

<G

Key

DD = Destination Device

BZ = Link_Data size in oclets
LC = Link_GControt

5D = Source Device

FF = broadcast address

< 298 2-147. F71A Z2Z+e] Master

Process_Dataoll 4] Master Frameo]u} Slave Frame2] Process_Data
3k, Message_Dataol| 4] Master Frameel+=

- WTB Inauguration

Slave_Frames

Process Data Response

DD 87
-0 no prococs dato
Message Data Response

o] o] P
oo 5?. no Massage_Data

Presence_Response

3]s]
-FF

ILClBDlSZ[ NRlF{Sl

LS = Local Strength
MR = Master Reporl
MT = Master Topa_C:

ounter

RS = Remote Strength
MR = Node Report

Z# A3 Slave Z#H A 2+ >

HejAolt), =

Q7 =

Slaveol| &= A€} & o]

- Master ¥} 3L composition & o, x}&Fo] coupled T+ uncoupled® = 53
Z+ A7rell, Mastere W A~Z #j g3t} o] = Inaugurationo] 2t g},
- Inauguration A=}
- W Fol A Terminatorg 7}3 3k A= segmentE FA3l7] & ==& 7]
Ao=w 59 Aoy FiEH AATH
4 REE 2E HAE HET F e 9% F4E Bevh 223l Master
SHolA A9 nigte Sy A<l 7|Xtel] gk Masterol| Al Wakd 9 == A4
o] Masteroll Al <&t}
- REE FA, A F 98 =29 AHoE FAste EXOYYE BYe
Aol & et
E F4 A o) AT e 4 =29 A F&E PG
descending - S ascending
/
bottom P top
4 _}' e s
2 ONGE: Bl o ﬂ;,;gﬂ:; @
0o ¥ o VRSARROREIGNT 5 T o ) o0 [aYe]
62 63 01 02 03 04 05 06 07
master
< 19 2-148. == F4A g9 7|¥H >
Master 625x-E=71A Hal o]lE gl ==+ Unnamed F4&E2 ®7|3Ht}
Inauguration®] A#= 7t ==& 93 WEE AAsL At WETke =



Fo
4 M

ME o]Fo] AAAA Hu} F&, A, RE =& EFY
o]t}. o] Schemee BE& ztEFo] AAstA Moo= AZA

- WIB == &4
o] WIBE Master7} & =& wsof 3t} o] =t Strong node %
Master2 ¥-2t}. & Strong NodeZ} §1o® Masters W22 zd3th o] F+
Ao ThE Strong Node:= $ith. A" Master §lo] WIB7F 52322 & 83}
7] 9J&), o] WIBE o217 =7} Master7} ==& 3 &aoF 3},
- AFol= HE Master(Weak_Node) &4 Alztoll Weak_Nodee= W22 &5 §lo]
HAE3H 3 Weak Master7} H L o]% k0| o]5 EXA 3t} MasterZ A
E3le =5+ WIB 24 dtol A& Zolth. o & EW HEE & v B

Z77) ERE FHAA TFE vE

=

WA AN ZREY 4 E AAStA, A Hid o2 da wilH A
o d4E ZL:tl HeF HEbHE Master7b = oulEch G0 AA=E W,
Master+= o] &<l W

OE oo 78Ae] 45 Adste A8 A4S 493 =22 SINIH
d4 = Fo] 93 =& Master7} Enh °Fgl Mastere= 1 =& 5 &k}
E SHHEE PJEIATh a7 O] Ao @ 2EA Slaved] HHE H =
€ ZEA olF AA F=

w2 dHstrlole AR AE]EE Masters HH-
weak NodeZ W2 AAE 28t AL 71538 )
Master 138 SEsl=0 =3 AMgH T

RS-232 . WTB i =3
. (Master / Slave Frame)

- WIBE2ER 84
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X 2-48. A3} ZREZ =4 A A A=A D

No. ) TFF ]
Az CCU 1
LAZAFE 1
1
1

Test BAIRE

S w | o | -

W WIB 223 =4 Wi
- CCU RACK
- A7171#AF 82005 )2l CCU RACKOIA 38 A& 93] 7|& o] A=
CCUe g ANEE 7152 ot 2ot
- WTB Board

- CCU RACK “detell 4719 WTB Line¢] o, WIB S4le 242 FA4€
AR 2 CCU9) #=9 = R=7F WIBEE=o |t

WTB Line

WTB B2 |
2742 ME=
TGET

- WIB Z2EF =4 LINE

- F¥9 A, WIB Z2EZ $4 S 9% AVEHE 4v 193 2] WIB Line %
M ZREZS FASAT

WTB Line
Z2EF HY H4A
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- WTB Test =
CHZE REE E A7 73 82005t o] €©AlE WTBE.ZO s WIB23Z
2 BAdle T2 EZ 93-S A5

!fl:LllanIlIH
w0

- WTB AlZol thgk tlojg] AEoA FA17] o 229 Fe= ofefol 2

Ux-Uy V]
b 25ns (200 mVins) 2ns
- — -
+5.0 r‘_ ‘
l drop < 20% of peak
ikt
. QT Nk
30 ; 1 h\; value
5 8 1 L +20ns
& © "z’. <+ peak value
| % 1:20ns , -7 T
\ i
100 ns | 100ns At A2 &/ e
t&———0,5 or 1,0 BT nominal % S
J \ 3 )
.30 :
200 mV/ ns
-50
lg————05BTor 1,0 BT——p

< 19 2-151. WTB 4l& "ol AED>

WTB 2% tf3t Framee] subframeeol] th3dl EHiojt} Bul+= dlo]HE clock
I} F7] o] & grEo] A Framing Al dlolE o] Fasi(A=9)7} 7+ subframe
H g =4 gl

Signais S me

B : [T

[P ULy

r
(L]
- L] : - - |_ 5 - A
4, preambie '_/_,l __fzg_‘/__.« m‘"‘ g fiag dl:r.g
\ T . ¥
| 15bits (87-678 & 8 0.1024bis % |8)2
Frame | 7
llpmbaglnnlwlsnlsn Wk Icm’. |!ag[>r.1
ime
M:r;n‘::: - HOLC enhanced by “57° beid o
i monease Hamming Distance
SOUFCE O8wCE p—
iink data size

< 19 2-152. WTB 415 F33} dHolg AED
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- WTB 4Al3o thdt Framee] subframedl A 715 23x7] 93+ 16bite] Preamble
S By, I FEREA A B 22 delimiter= Frame Data F o] €44 4
o]E 2] boundaryE " A| gt}

repeat

k 1r‘|1 H‘l H1 _F‘: H lrl’\ Annr

|u\u\!ei\up‘l—luuu-:»

Preamble

Frame

16 bit shown) © (begin with 01111110 flag

Figura 135 - Preamble

1AM .
negative 'J u I—j U u \_R_, '}"";)

Frame_Data End_
(end with 0111110 flag) | Delimiter

11.000ms L 160mY

< 719 2-154. Master Frame 41 7] ¢F 23msec >
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- WIB 54l 38 =A (
- &4 Slave #AX7} AZAFZR o} Slave Frameo] &A31A &8 Master Frame

TREFET 244

Slave Frame)

bus mast remote
master data source
vy
hi“ \ prapagation delay |}
3 B us t_pd
(6 ps'km) =)
Master Fram?‘“-—-—ﬁ____‘_h__
decoding and
tms < T_reply access delay | e
t_mm 1
154
LA stave Fram™
Ls
y i t_sm > T_sm_min ¥

Next Mastor Frame A tirne
r‘_-\'_‘_‘—

fime

< 719 2-155. Interframe Spacing >

B 52 Z2EF =% (Master Frame)

- H2E HE 1¥ AdZ WIB Master Frameo] =74 4.

- mkA]E}F 3Byte

- 03 : End Protocol

- EF 2B : CRC(CCITT)

- oF 23msec F7] & Master Frameo] A &%

¥ AP HAE HEF IMbpsY WIBEAY Z2EFo] 2A4HHE=x g3
Abaol ot
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- =¥ A WIB B2 Z2EZF
o] WTB Slave Frame Z2EFo] A5t}

oo} g

A (Slave Frame)

=
=

BR

< 3 2-49. Process response H & >

Index Type 3= A
0 DEC DD E 2 =]
1 DEC LC Link control
2 DEC SD SUA
3 DEC SZ Afo] =
0x20 : A= A4, 7FAAS 3.9kV
4 | BrTo-BIT7 7 o)9)e) ghe : AT, Y 0V
5 Not used
BITO--BIT?2
BIT3 [711 & [7].09] F&& =}
0: Asgs] UFAZYge] 022 HX o FFFHo=
6 BIT4 %QQE’)
AFAZ OrdAdge] 002 HA g AAFR o=
%“ﬁi%})
BIT5--BIT7
F247](MCB) : [6]¥ BIT3RE9 H3FS wh=r},
(6.3 & [7]11 & [7].0
BITO 000 : &34, OFF
001 : &34, OFF
010 : 224, ON
7 011 : é% , ON
100 : 34, OFF
BIT1 101 v‘f—%—., OFF
110 : =4, OFF
111 : =4, OFF
BIT2--BIT7
821 Not used
22 DEC 747 [22][23]_/ 658 = oA L2 EAAC S
23 DEC Hke- sk gt
24 DEC A, .
95 DEC A= [24][25] | 50 = %k
2 s ANAE | 126127) 1 32 = %
28 DEC A, .
29 DEC AEE 97 [281[29] / 50 = %k
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Index Type o= A

BITO 7122 HEP1 AH8-E-7}
BIT1 71 #2}2 HEP2 AH8-E-7}
BIT2 713&=+2 HEP ¢+
BIT3 LOCO2 71#aF Al EE 57/

A BIT4 _Defaulttext_Meldung_8
BIT5 _Defaulttext_Meldung_8
BIT6 _Defaulttext_Meldung_8
BIT7 _Defaulttext_Meldung_8
BITO TMC 7133+ 2« Hgt7] Bs -> MCB 7%
BIT1 TMC 71&#xF 2 @ viE e T4 &/
BIT2 T™MC 71&=F 2 TM wojg I
BIT3 T™MC 7]&#=F 2 © TM 2

i BIT4 T™C 71383} 2 - A7 A 1%
BIT5 T™C 7183 2 : TM $%7] 1%
BIT6 TMC 7123t 2 : MCB £¢o] &4
BIT7 T™™C 71&%} 2 . H1 3| &&E% F7}

3235 Not used
36 DEC SHY o v 7hREE shuE S™T
BITO-BITS Not used
37 BIT6 00 AF L, A OV
01 : A=AZA[4]5 = 191 BT )
BIT7 10 : AlsAZA[4]5 = 1 A7 D)
11 : Als<sl, 7Hd =t oV

() ZX¥E MVB Z2EZ 24 2 A3
(D Potable MVB Analyzer 24 2 A2}
eh =

B4 4 =5 “COMPACT” 3}
BN BAE7] 9)8ke “Multiple” 8 QEH o] AE T3 EAAXE Adsgo)

. Portable MVB BAAX = F0j7} £o]3l5& ZAe} 7|2 Zo|3, MVB E4
Wk opye} sHRAgR] e FAl ®Ajo] go|st=F Digital, Analog /0 & A
Fo s 0 A J1Este] YR B0 AUAE BHY A

LS

o
5
=
=

=



=z B
Ak 4
ZYNH TR
DISPLAY | (<=1} K-MICRO DISPLAY |
HAEH) syAoEA | wFEANOEA nazyy | Power 20
T ’ pr— e Supply SIBAS KLIP
MV8 Line | mvsLine l ]
Power .
i e 3 ‘ ! L 1 MVB Line
SIBASKLPL TeuL TCU2 SIBASKLIPS SIBASKLIPZ k.
AR HHOE o, Tk SAHOY Y@ ol || agamo Portable
E——— Zepna: =zpNE MVB l«—— BUEI |e—>
| Analyzer
A2\ AEA| : A2{ChE A7)
SIBICOS
| ) ExREAOIA ‘ I Ethernet
180 =RuEA
HERoE =
Ao - PC
(24 srw)
7244 2u2

gz

< O% 2-156. MVB BAIZEEZ SAHYA R AAEN Al A 74 >

Supply
E Power
m
=
[ T
ok LY [
" ay

=

<19 2-188. A4 B4 # dxEH A ZA A D

- B

A 7171 B 2H82005 )] F=UA o] A% (CCU: Central Control Unit), =2 o] =]
(TCU: Traction Control Unit), &4 3sHAX(MMI: Man-Machine Interface), A
=7 o] ZX(IBP), SIBAS KLIP 1, 2, 3, MFA, &FX] Ao &X|(K-Micro)
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i Dit.;.i.lal r.r.t.p;.itl B

£ 85 - 36 Pin Connector |
i "7 = 138 Pin-Connector |
Drigital Qutput

i 1= 32Ch Connactor :

i Pawer Circuit INPUT

i | 33~ 6dchConnector |

AR = WEEA Y o] vkt g
Aol B4 AA2E FA0] B4 S8 Aol
| “Analog Signal Decoder(16Ch), ADC
| Syl | ——————
| | 1SO-CAN MAXISISETWY |
LISO-PWR 5V / 600mW
g | '
) Ethemet PHY | Ethernet RJ4S_ |
= _
® STM32F4XX —= MVB Toggle LED x 2 °
¥ Sonai o T
_____ g 5
| MVBP Board [ D-SUBS |
o About MAX 5V TW 'D'l.glqg'_g ]

1 24VDC [/ TSW OUTPUT : 5V, 3.3 OLCD and 5

< 198 2-159. Portable MVB

witch 4 channel 12 Pin and 10 Pin Connector

Analyzer 4 >

< 3 2-50. Portable MVB Analyzer R=¥ 7] >

Unit Board Qty Function

Main Board 1 Main Control, Power Supply

Portable MVB Digital Input Board 4 Digital Input Connect
Analyzer ADC Board 1 Analog to Digital Converting
MVBP Board 1 MVB to PC/104 Converting
GUI Based Analysis Program

Software for Portable MVB Analyzer 1 -
Logging Data Program

< 3 2-51. Portable MVB Analyzer A& >

3= 71EE Portable MVB Analyzer
Core ABM@ Cortex®-M4 45
32 bit / 168 MHz / 512KB
RAM 192K x 8 IR
- Digital Input : 1 ~ 128 Port
- Digital Output : 1 ~ 64 Port
- ADC : 16 Channel
1I/O - CAN : 3 Port
Ethernet : 1 Port(UDP) e
USB to Serial : 1 Port kS
MVB : 2 Port s
Power DC 12V DC 24V
Dimension
183 mm X 216 mm X 17 mm 377 mm X 259 mm X 17 mm
(WxDxH)
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7|E MVB B4 BAHQ Portable MVB Analyzer £7H2A H9|

< ¥ 2-160. 7|EF3 AEFS] 24 ¥l Bl >

<3 2-52. 71&EF3% AEFe] 7e v >

NZFE 2a=Z=278 U] NAE 2=z 39 Ul
* MVB %4l Data &4 * MVB =4l Data &4

* Digital In/Out Data &4
* ADC Data &4
* CAN Data ¥4
| Az Wy 2438 S EY&
O MVB 541 Porte] AR O MVB &I Master OP Code(F code +
Address) 2 sH — A EA
@ 7124 71F22 3= Portoll 3l@dsl= | @ Slave Data®] Byte2|w
MVB Datag &<¢to=z 32l & < @ &g Bytee] Bits Ag3lH
Knew, Y Al =4 7]

J

off

-MVB £ 22 73

GUI 7Rk Az 273 HolHE AA&stes AFZEOHoR —TL gk}, o]
u], Portable MVB Analyzer #xZH-Ele] ©|o]E] Z 4L Ethernet W]o UDP
F21& AHgstH, A Firmware Qg 9ol &3ty W& ol e} 7E“?‘r.

[L

ZHX Receive Port Send Port
Portable MVB Analyzer Board — SW 20001 20002
SW — Portable MVB Analyzer Board 20002 20001

gz AH3e] AojdH L gl 2k

2] ID, DATA Frame Format, €%, A% T34 22 AAtolH—> F53¢x

|

Portable MVB Analyzer2 88 213+ do|HE AA Algo] 43517 93] GUI
2 3o HoleHIE dA st TEXT JUFehE AAst= PC ZRaho=
T4

A T2 BEA=Z2 O3 Ya~G 7|Hte 2 Plugd el 2 /s er, 8374
<2 Windows, AF-8-<1e]= DELPHIY
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#® 2-53. ¥AEZEIOYHH AXHY AoiHE >
5 54 T2l A
0x01 SW Board MVB Port List 8%
0x02 Board SW MVB Port List 874 $%
0x03 SW Board MVB Port List 44
0x04 Board SW MVB Port List 274 $%
0x05 SW Board CAN ID List &4
0x06 Board SW CAN ID List 874 8%
0x07 SW Board CAN ID List A4
0x08 Board SW CAN ID List 44 &%
0x09 SW Board 41 Ao
0x0a Board SW A Aol S
0x0b SW Board Digital Output A%
0x0c Board SW Digital Out A4 &%
0xB1 Board SW MVB HlolH A%
0xB2 Board SW e doly HF

MVB Port % Read Bits A% 3}

5%

Ya~G Plug In

EREA ASe At A2 AEFUD

Logging DATA.TXT(4)

Ya~G Plug In(EtA &A1 7]-5)

< % 2-161. MVB

X h

154

239 U 74 >




No X048 T8 o R H] 3L
1 Z YA A A= (CCU) Al Tt
2 F R A o &% (TCU) AL
7NEAE HAE
3 243 F A 71 (MMD 2t v} 8 2 A
4 SIBAS KLIP 1, 2, 3 2 ELEAA
ZEEZ 24
5 Al & A o] % %] (IBP) Al Tt
6 32 A o] AX](K-Micro) Al

T

< 19 2-163. # 9 Fllex: MFA X1 AMYE) ¥ Z2EF 24 >
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< a9 2-164. stFF=] MVB S4l Card 2 A7) 7d(ex: MFA Al&~7)) >

@ &

A&

- MVB Data Frame &4

- A 717] B2H8200 2] MVB Aol
MVB Analyzere] Es A~y 9 Q€3]

= TLA [l Hw] - [Wawrdarm 1]

do BEEE @ | ?||A B Eroe

Fum Haly, poess F1

< 19 2-165. 23] opdglolA =2 #HESH MVB Data Frame >

- MVB 774 o8 HE

- FA7171332H8200= )= 2003 FE 20067FA] F 55%o] =9 Hlow,

200830l 28] Fr7t2 =9 B4 28" MVB §4l 42 [EC 613759]

o, Hzx EYHAL 1.052 FHHH, 2008d =% £ 2082 & F

< AR

< 3 2-55. MVB 3 °|g >
No TAHS Version H| 3
1 [EC 61375 (TCN) 1.0 19994 9¢ AA
2 [EC 61375 (TCN) 2.0 20079 4¥ WA
3 [EC 61375 (TCN) 3.0

2012\ 64 7B
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< 3 2-56. 8200t =43 IEC 61375 714 ol¥ >

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

T8
. =9 1z
8200 o 93}
Ver 1.0
IEC61375 2.0

Werlle)y ™1 25ns

-55v

+55V
I
[ 210ns steady-state amplitude
15V
s +10ns —

B A3 magste] Alggo]do] AREET, A&
83l 3l 93-S Testbench® #4338t

I
[ Vavdom _Faw  aimia

* +< 10% of steady-state amplitude

(>15 mV/ns)
ﬁmelnle[ fdla tiiid

[—>]
100 ns 100 ns

0,5 BT or 0,5 BT or
1,0 BT or:

1,5BT
(proportions shown for 1,5 BT)

9:bit Start Delimiter frame data

< 9 2-166. 33 MVB EMD 33 2 MVB Elol® o]y HlnEA >

tolg 4
Manchester Decoding 3 Hlo|E & &

- AaPA oA MVB 54l BAHREE 53

At o, grol® Hloly A4 4" MSD$ SSDE Al 2)stal At ol
£ B4ty 2asdE A 5 T2 EFO] F-code(OP)9} Address, Check
Sequence, Datag Hlul 43t Hdsdste A FelstAth

40 1A 28 =- CCU to TCU
08 4D 05 2A 05 39 05 69 CC 05 84 05 49 83 00 00 00 OA 01 O5 05 7E 00 00 39 D7

B5 00 00 09 04 01 46 01 04 6E =- TCU S &

MSD : Master Start Delimiter
SSD - Slaver Start Delimiter
Data I s I CS5 - Check Sequence

[ mMsp [r ] Addeess T s sso |

| Msp |4 | otas | 28 ssp [osap.. oses | cc | .o

Slave Frame

Master Frame

Nith In 2u

< 138 2-167. MVB Data Frameol| <3} do]g] £
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< 1% 2-168. MVB Master H) 9] E1 2 MVB Slave @lo]g >

- Master List 7] &4

- AR EE S MVB Fﬂol HE 202 AAFste] 43 23 MVB Master )

[¢

AL F718ES 7HAH, BFo s = Ims Wlel basic Periodo] &A)3}aL

Y| F-oll = periodic phaseS&} sporadic phase7} &3},

- Imse] F717} 1,0247) A3t 1,024s7F ¥ EEE F7)1A S 7AW, o] F7)A

o EE3h BYsA A Yk,

basic period - basic period .

periodic _ _ sporadic

events  ayent guard
time data “time
4 - TEC 61375 - 3

< 19 2-169. MVB Master dlo]Ele] F714 >

- MVB Port A2

: 67171%;‘4-‘4 Aols AT AFE F= FYAYZAE CCU <3| Ezro}

Atk MVB EZolHE ol 4096719 Portg 7Fsstes geolsta glom,
A A7) BAHE005 )] AHgeE Port® AAsT 7t A M gud
2 BH3le] 418 FAZEED B2 /)5S BAsed FET

=

- MVB Port Ax T4

Port

W7)71 9362005 )e] MVB AA& 137)0l1 H48 %EES Aaate] Zolol
3
A% o e AYe £ T MVB Port 741 BEGA MVB SAle] mE
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ZES] Master AL F4

- A O A= Master 3izlo] Y= H ™ Response Porto]® ol gojH
HoZ Slave M3 S §H

- MVB &4 B oA Mastere} Slave 3 A& 21 Sd=2 AAsta LS £43
of W ZA9 PortE &<l

%

W

$A] B0 g Hdo] BYHe Afoe AgAA S T F UAAS

dEHdo] FUHA e AFolle dRbdA FHA Y T F o ZAY

AHg MVB AlolE AlAsta MVB A4 HEd AZ® MVB AolES AZ23h
&} o o

MVB Bus
MVB Slave Device |« + Shg? g ;}; q
u MVB Log Program
2 O A RER]
| MVBAnalysis Ethernet
i Board

< 1% 2-170. MVB SAZE AA T4 >

- MVB Port A4 Logic
- MVB Port 442 MVB &4l B4R EE o] &3t FPGA ZA vt WAt
7bs
MVB Master 317 AA7]E Sl F-codeet PortE AJAsiAl "ol Master
Controller= Master $41712 A4 HolHE AF

- MVB Master 3jzle]l gk3=of Slaver} % #HAS 48 oW Master #|A LS

r |

- Master 417]= Check SequenceE #%3kal Slave G417]= Check Sequence
E FRASIESE FAET. 94X €29 Errorg A

- REo AYS EsH FPGA &2 o] MVB Port 4

o | F_Dese '—B'-T -n = | ¥ Code o | FOose |== wn
Kl | [ wiwo | T 0% ]
(12 3 - E-3
3 = e B o | = )
ru | = o ) wEl  ow 75 o
[l | = RS ) 75 (I
L8| [Z4& |
il | = o [ 513 i
[ 2 = £ 13
L] % o0 | E.] (71
H o 1] E [
o] i ma T
(7] 5 3 5 = T3 3 11 Tan
1 | 3 R L St E 3 " 146 o
: 21 i S o 9 o
TN | o - T : [ =
o | = = 0 = [} =] [} AT
- z i £ = [ a6 | w3 ] ) i)
" i £ abe ] -~ e A= oy L)
i T S 3 @ = % % i 3 = At | [
2 P T = [ Wi T T =] =] W
=] = Jom| w0 | i o =1 [ =3 = =] W
=] : 3 T m 1= [ =1 i | 1o ul Wi )
£ = R E ot | [0 ED oo | = ] s
=1 F X LIS 0 [1] =1 3 2] AL Loy e X
B =z [ea| oo | [y [} =1 w [ ] 7 mo| oo
o = O 2 e £ ]
3 = = R o | TEuL % | 1= {3 o | A
ol T - o | war - [ a |8
©l = o g Y - 3
2 3 e
=] 2 |omm I om| [oe &0
nl 3 Jem] wiew | - [ Teut o ]
i | o] [ =] swow
oy e 5 e = Y T
< 19 2-171. MVB Port 443 >
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- A g B

- MVB Port A4} = Master 3| 2] F codedll Slave 3jHo] &H3tH

ek AR, Ax I 1 Port L2 314 = vEEZ A tdk 9
JEA M, AA A s At A5

B N e e e e e e
5 2 1 2 2 1 2 1 1

Class 4

Bus Admin  Gateway  Process Process  Process Process
Process Process Message Status Message Message

7|8 Message Message  Status Status Status
Status Status

<9 2-172. ZAE e 24 2% 5

- MVB @2 S2584 Qo

Process Process Process
Message Status Status

Controller

< & 2-57. MVB BAIEA dAbA|

Al g 8ok H 1
- 4=Y A ZWHEe] mE MVB DATAHS} 4 LA, A=,
- ORI Jeol] me MVB s #4 FRAEFA B
_ _ N -2k, HB=,
. A 3 7)= B =l
AU A F7|E ©o]83 MVB DATA 4 A FEAETA BE
- 2 715 E A Y GAE R 22bste] LOG 3 A, HA=,
- Moni 32 Z273-5 F3l Signal Name ¥ LOGTH A EZA FE
- MVB ControllerE &3} dojuolg] ¥ LOG W3} 24
- A EA S 2 AFEMVB LOGE 3 G-, A=,
- PORT : 400E, 4012, 4019, 4021, 3022, 4023, 4024, 4035, FTHEFA FE

4038, 403C, 3050, 25E8

- MVB ControllerE E3) ¢Jojgolg ¥ LOG ¥W3} 84

© SAGEAM S 7 4REMVB LOGE 3

- PORT : 0002, 0003, 2004, 4015, 4029, 4024, 1204, 4036,

4037, 4039, F010

- MVB ControllerE &3l deldoly ¥ LOG Hs} 4
© FHAE A 7 FREMVB LOGE 3

- PORT : 4017, 401D, 401E, 4025, 402B, 30F6, 30F7, F018

- MVB Controllerg &3l d<jdloly H LOG ¥Hs} &4
- BAE A S ZF J3EMVB LOGE 7

- PORT : 4014, 401F, 4020, 4027, 402C, 3100, 3101, F019
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- TCU MVB ZEEZ

i

< 719 2-174. CCU PORT 4038/4035 >

S|
axi

< 19 2-175. CCU PORT 401D/401F >

- SIBAS KLIP 1/2/3 MVB ZEEF &4

Device : KLIP1 (Class 2 Device)
F Code :F
Address : HEX = 070 DEC = 112
Slave Frame
Byte | Default | Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Device
Status  and
Process g _‘i ¢ Gateway | Message e .
1 10 Data “0° :d_nl'u-nr..trnm . Data 1 0 0 0 0
SpecialDevic
e’l®
Line A 240 | 1%  Line | §4 A2 | 22 3oh |Repy 3ol | 24 32 | 20 S0 g nay
0 80 / 00 ) g g - % 2 etom
2t b w & 2l "1° 17 1" b . "1"
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Device : KLIP2 (Class

2 Device)

F Code :F

Address : HEX = 071 DEC = 113

Slave Frame

Byte | Default | Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Device
Status  and % " i

1 10 Process | ministitor | Gatevay "2 | MCSSI8E | 0" “0° "5
Data "0 uge Data “1°
SpecialDevi
ce'l”

" — Line A 4 | o Line @ | $41  A=s1 | 23 el | Reply = | ZA A | &2 Fv=A | o] A=
A1 o e 1 “9qr o *1° |1 gow 1 | ‘1"

Device : KLIP3 (Class 2 Device)

F Code :F

Address : HEX = 072 DEC = 114

Slave Frame

Byte | Default | Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Device
Status and
Process Data e u > i Message | ... . g

b1 10 0" J_Af:mmstrawr Gateway "1 Diati *1° 0 “0" 0 0
SpecialDevice
"
Line A 4 | o4t Line & | B4 M=% | 33 el | Reply 3 | ZA & | #a] 2uisza] | 4y As

0 80700 o g ) zel 1" b o 10 |10 sgom "1 | (1t

- K-MICRO MVB ZEEZF &4

Device : KMICRO (Class 1 Device)

F Code :F

Address : HEX = 5E0 DEC = 1504

Slave Frame

Byte | Default | Bit 7 | Bit 6 |Bit 5 |Bit4 |[Bit3 |[Bit2 |[Bitl | Bit 0

3 & 00 Class 1 Device
Line A 4 | s ne = | T0 51 gn mer | Repy el | 2 A | A 2vmA g | a4 Az

0 80700 A1 g f‘nl_ LAl ST T " o *1" Tk

- AUX11 MVB ZEEZ &4

Device : AUX11 (Class 1 Device)

F Code : F

Address : HEX = 700 DEC = 1792

Slave Frame

Byte | Default | Bit 7 | Bit 6 | Bit 5 |Bit4 |Bit3 |Bit2 |[Bitl | Bit 0

1 [} Class 1 Device

j o Line A 4 | o4& Line & | $4 A2 | 2 #e] | Reply el | 2 23 | 23] #wiga | qu A2
C o @ el "1° i oy "L & fog 1" o 1"

Device : AUX12 (Class 1 Device)

F_Code :F

Address : HEX = 701 DEC = 1793

Slave Frame

Byte | Default [Bit 7 [ Bit 6 [ Bit 5 [Bit4 [Bit3 [Bit2 [Bitl | Bit 0

1 00 Class 1 Device

5 - Line A 4 | o4 Line & | $4 A28 | 2% o) | Reply 2ol | A 25 | 2 2uiga | qu A2
A 1 ] el "1 b= -1 1 gow 1" g -1
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-IBP 1/2 MVB ZEEZ &4

Device : [BP1 (Class 1 Device)

F Code :F

Address : HEX = 020 DEC = 32

Slave Frame

Byte [Default [Bit7 [Bit6 [Bit5 [Bit4 [Bit3 [Bit2 [Btl [Bit0
1

00 Class 1 Device
. . . , 23 EvlE
Line A 541 | ¢ Line | ¥4 A% | 33 | | Reply el | A A ofu] Mg
0 0o et . ite G Wi i A e
1 al @ o "1 1 1 1 - 1

Device : IBP2 (Class 1 Device)

F Code :F

Address : HEX = 021 DEC = 33

Slave Frame

Byte |Default [Bit7 [Bit6 |Bit5 [Bit4 [Bit3 [Bt2 [Bitl [Bit0
1

00 Class 1 Device
. } NEEELE
. ” Line A 4 | 98 Line | ¥4 429 | 43 ol | Reply el | 34 34 N goul o] Al
i a7 e "1 g "1 1" ‘- 'y

- MMI MVB ZTEEZE B

Device : MMI1  (Class 2 Device)

F Code : F

Address : HEX = 060 DEC = 96

Slave Frame

Byte | Default | Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Device
Status  and .
1 00 Process idu " | Gateway | Message 0 g - o
Data 0" | «TL“W:'W ) Data *1*
SpecialDevic
e'l”
. N .| @A Evs
g 6 Line A 4 | o8 Line | ¥4 429 | 433 ol | Reply el | 34 34 A sed o] Al
e g e °1° E 4 i & 1" " 1"

Device : MMI2 (Class 2 Device)

F Code :F

Address : HEX = 061 DEC = 97

Slave Frame

Byte | Default |Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Device
Status  and
Process e u : Gateway | Message -

1 ] Data 0" Aciminrstrato “p Data “1° 0 ] 0 0
SpecialDevie | © °
el”

) #ha] a5

0 G Line A 54 | o8 Line | 4 42" | 23  Aef | Reply e | 23 A 4 spou E LI

1 et el "1° i = b tE -1 S LT
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- MFA 12 MVB ZEEZ 4

Device : MFAl (Class 1 Device)

F Code : F

Address : HEX = 068 DEC = 104

Slave Frame

Bvte |Default [Bit7 [Bit6 [Bit5 [Bt4 [Bit3 [Bit2 [Bitl [Bito0
1

00 Class 1 Device
; ) i A e
6 & Line A =41 | & Line | 541 /=% | 33 e} | Reply g | 34 33 A4 goul T
01u ﬂe!_ %OH »lq »1» 010 -10 “1- — = a10

Device : MFA2  (Class 1 Device)

F_Code : F

Address : HEX = 069 DEC = 105

Slave Frame

Byte |Default |Bit7 |[Bit6 [Bit5 |Bit4 [Bit3 |Bit2 |[Bitl |Bit0
2| 00 Class 1 Device

A #uH
A weod
e

Line A 4l | % Line | %4 A=% | #3 2| | Reply el | 24 33

ofd] A2d]
"1 g el 1" =15 “1° 1 k=

1
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(4) A7)1718=x 18 MVB ZE2EZ YA 7] 7

< % 2-58. MVB Z2EZ AAF7] ALY >

T & MVB Z2EZ A7
1.MX6 DualLite
- Operates at speeds of up to 800 MHz
- 32 Kbyte L1 Instruction Cache
Processor - 32 Kbyte L1 Data Cache
- Parallel 24-bit display, LVDS, HDMI 1.4
- MMC/SD/SDIO card
- USB 2.0 (480 Mbps) host
DDR 4Gb x16 DDR3L SDRAM
Memory Serial Flash 16Mb SPI Serial Flash
NAND Flash 128Gb NAND Flash
Ethernet KSZ9021RN Gigabit Ethernet Transceiver / M12 2Port
RS-485 ISL.8491 RS-485 Transceiver |/ 2Port
USB USB Host 1Port / 1A
0S Linux 4.1.15
Power DC24V [ 15W(max)
Temperature -40C ~ +85TC

=
o
o
o
— O
o
o
o
o

— C U O
v Yoo
o
—
o
w
S
—
™o
w
S

— C w»n
D C n ™

< 9 2-176. MVB Z2EF A7 74 >
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O Fa3=

+24V

FWR Al
PWR A2
pwa.rd Ad
oo [Ad
3N 5
ono L
AT
o LA
0 __Rs'
ATd
ooy [ATH
H1 |amoy [(KIB
E.m:'. LATE
ERNFZ54324

(5) SIBASKLIPI, 2, (=4

Power 2 Processor >

X
b
<

5

CATH AT

2{9[.,.‘ o

151 2_2_RXP
2

=
-

_"{"I(‘ il e e

ERNI-2543

A
MNI-2543

ER

< 19 2-178. External I/F >

A o] &A]), MFA(A 7] o 3%

K-Micro(Z® A 4l o &4]) MVB FA17F= A 8 A%}
< 3F 2-59. 34X MVB &4l Card AFY >
T 8 3l54x] MVB 4l Card
FPGA Up to 16K Logic / Up to 54Kb Memory / Embedded Flash

Traffic Memory

1M x 16bit SRAM, 10ns Speed

MVB Interface

EMD - Transformer isolation

MVB Function

Class 1, 2, 3 (Optional 4)

MVB Connector

D-sub 9pin Male / Female or 2.54mm Header 10pin

Host Interface

PC/104, SRAM Communication

Dimension 90 x 96 x 25mm, PC/104 Formfactor
Operation Temperature -40 ~ +85C
Power 5VDC £ 0.25V, 5V

166

A7), IBP(A A o] 7A]),




o AFTA

Dounload Detug Serial | | foceT

3
1bMole SRAM | FPGA = Buffer = 5 _

[ )
Lire & Line 8 ﬁ
D L ver Or iver E

| | Status

LED

Transforner Tranatorner
< 19 2-179. sFE-AX MVB &4 CARD +4 2 AlA|5>
O F83=

1024k x 165 = 1EMDI SRAM
ISGAWVID2416BLL-10TL - TW/ 3.3V /7 300mA

< 13 2-181. Traffic Memory ¥ XY= >

@ Logic A7

MVE Conitrolier
MVB
Control -
Tran:

Encoder g&?::ﬂ Unit %
E Arbitration g
& [ 3
m Mamory ]
= Controller pe
= o
Receive 4]
Owcodar Butfer Mastar 3

Mamary

< 1% 2-182. Logic T-%>
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@ Logic 7]s
< 3% 2-60. Card Logic 715 >

5 7%
MSD/SSD/ED 4373, Data Encoding/Decoding,
Encoder/Decoder Check Sequence 7] 4+
Transmit Buffer 43¢ Data Buffer
Receive Buffer 421¥" Data Buffer

Switchover, Mastership Transfer,

MVB Control Unit Master/Slave %, 44l

Master Memory Master 7]%5 A3 & 79 Master List A%
Arbitration & PC/104%} Master Memory,
Memory Controller Traffic Memory %t Interface %)

@ Component Layout & Dimensional Data

@ Max Connection Data & PC/104 Module Stack Configuration

: — ) LB(@3) i
I 0.435" (11.05 M™m) Mox Companent Height = 12.4mm : ‘2
i b — v — 5
= l Ll L 1 62 $000d m daasld @ r2.54
U . =/ \9°0¢ )\ [
0.600" (15.24 MM) & L Ll Pmme +is
APPROX. [ ] I ] = e e e e = “}—'
2 0" (50.8 vana) B LA<¢!3)7/ 1 56
- 20.8 M I | e L
0.600" (15.24 MMm) Max Companent Height = 10.6mm
! dr A Pin Header Type

Mox Companent Soldering Point

< 13 2-184. Max Connection Data 2 Stack Configuration >

@ State LED
Ref. No Symbol Remark
D1 Txd Debug Serial Tx 41 Al H=E
D2 Master Class 404 Master 24 A H%&
D3 Rxd Debug Serial Rx =21 A] M4
D4 Class Class 1~3 Lamp 4%, Class 4 Lamp H &
D5 FPGA FPGA 52 A A4
D6 Start Start A4 Al A&
D7 Power e B Al HE
D8 Line A/B MVB Line A == B H# Al A5
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PC/104 Timing Diagram

1 e
-.r

WRITE

READ

< 13 2-185. PC/104 Timing Diagram >

Power Up and Reset Sequence

- ALE A FPGA H Traffic Memory A& el 22 A& 4£853 o]|%F PC/104E
s A e

(6) SIBASKLIP1, 2, 3(1=#8A|o]&=]), MFA(A 71 th E A 7)), IBP(A] ZA) o] A=),
K-Micro(&Fg A A oJZA]) A58 Ad7] AA L A=
(7h SIBAS KLIP A& 7]

O AFLut
SIBAS KLIP-& CCUZXE] MVB DATAS 44 wro} KLIP 3t5Ax 9 HYUS T, o

2
%4815 MVB DATAZ CCU®| $2l8ts H&s F3sim, A 3715— SIBAS KLIP %
Ao thet AGARE & & %E ]
@b % - 541 MVB Port
- 41 MVB Port : 3005, 3007, 4009
%41 MVB Port : 0002, 0003, 2004
WP d=4 Port N
- Klip 1 : Input 64 Port, Output 16 Port
- Klip 2 : Input 64 Port, Output 16 Port
- Klip 3 : Input 144 Port, Output 56 Port

< 19 2-186. SIBAS KLIP fj=9 #AYH 2 93>
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e A

- 3046, 3047, 4010, 4011, 403A, 403B

< 3E 2-61l. =9 As&EH >
7% Card Pin =4
D4 110V
Frequency Output EBO1B-A12
74 110V / 1.67Hz
Frequency Input EBO01B-A12 720 110V / 1.1Hz
D14 24.4V
Analogsensor Input MBO03B-A14
Z14 10.4V
f Input MBO03B-A14 D20 244V
-sensor In -
P 720 1.4V
Power Output PWM MB03B-A14 D8 24.4V | 2.5Hz 300us &2

@ Analog sensor input 3|2 = 7]5E2]

- Card Pin 7%
D16 244V Output
5 MBO3B-A13 B16 0V Output

, Analogsensor input
- 716 -
o 1.4V (0724V)

- Pressure Sensor in Brake Pipe, Towing

- Pressure Senor in Main Reservoir Pipe
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- Analog Converterl Pressure Sensor

- Cut Out Cock Direct Brake, Cut Out Cock Sanding

- Temperature Switch of Compressor

- Aux. Contact of contactor of Air Compressor

@ f-sensor input 3= 2 7]5EA

Card Pin 7%
: D20 24.4V Output
| === B20 0V Output
- MBO03B-A13
f-sensor input
720
1.4V (0724V)
- ATS Emergency Contactor
- Parking Brake Pressure Switch 1, 2
- ATS UEB, Cut out Cock Distributor Valve
- Cut out Cock Bogie 1, 2
@ frequency output / input 3= 2 7]5E4
Card Pin 7%
' D4 24.4V Output
B4 0V Output
EBO1B-Al1l -
f 74 Analogsensor input
1.4V (0724V)
; B16 0V Output
I EBO1B-A12 716 frequency input
110V / 1.67Hz

- Life Byte to HSM

Power output PWM 32 = 7]5 &4

] Card Pin 7%
: D3 PWM output
244V / 25Hz 300us 22
MB04B-A15 ]
& B8 0V input
78
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- EAE Magnet Valve

- Magnet valve for Disabling the pneum. Brake of Bogie 1, 2
- Analog Converter 2 Charging Valve, Venting Valve

- Direct Brake Braking Relay

- Cut out Magnet Valve

- High Brake Power Magnet Valve

< 1% 2-189. IBP A7) ™ Panel 31 AI@~7] &>

(th K-Micro A& 7]
O AFLt
K-Micro= AW AYHE T3 24 7] A& 2D MVB DATAE
A WHE =4 9 MVB DATAE $4ls} 3
o tigk AFARE &2l & & A= AlF7]o]
@ 42 MVB Port
- 25E0, 25E4

rr
12
£
o
it}
ofl
QL
Re
>

oleg Al MVB DATA w3} u}eb

172




< 19 2-191. K-Micro A|&~7] A Panel >

() MFA A&7
@O AFLwE
MFAE CCUZFEH MVB DATAE 41 wol AJ/AEY, £5, Asd8= F A
st el gk= MVB DATAZ CCUC s4lstH, RS-422 InterfaceE -3l DSKel MV
DATAE Agstes 9T @3dth A@7I= MFA ZX o g AGAFE &2 &
T Ue A@7lelt
@ % - 441 MVB Port
- 441 MVB PORT : 4015
%Al MVB PORT : 4018, 401B
- DSK 441 MVB PORT : 4009, 4015, 4019, 4021
- DSK 44l MVB PORT : 4016

tlo

p.an

r (

os}

W AANAHR
- EQ e A, AFY
- &5 &=
- Al&dz  HEP =49, 2g1a%, o233, ZA A, —u_(GYGYYR) EP3}el,
3 AT, MVB &A43}, ATSHIA, B352t%, B34, SR, Tojddy

< 18 2-192. MFA ¢ %E—% 7ME1 2 946‘4 >
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< a9 2-193. MFA A@7] %

A Panel 2 A7) 98 >

(7 ASE& ANF7E o1& 4 BA ASAE

SRgA 8 A/ AA FA ABstel B4 Y% F4 % MVB A ZEEZ
He A5 S8 AEson, AUzt s FReluA AP AN Tl s
Ao iste AP AP BAFAL

b AETFA

A@7Ie] AR BAARe THE
AF PCE TAHM, g AP ke AAL /| BH o E MVBo| 1L
Serial I/F, Digital 1/O, ADC, CAN ol thst d4do] ¥x Ha%

oggAs 1 AE 9% A, AESWE @
)0l e}

AT A@71ek Al

38 PC %t Etherneteo. 2 &g 43¢ th
TAE R RR H| 3L
Al 1 SIBAS KLIP, MFA, IBP, K-Micro
AA & 7] 1 KLIP A]1&~7], MFA A &7~], IBP A3 ~”], K-Micro A&7
PC 1 Windows~] 4}, Ethernet I/F
Al ESW 1 Ya~G, &= A& Plug in
HdEa7] 1 3o AT
o 7|
PC MFA
(Al SW) AE|

< ¥ 2-194 A4 MFA) 2 AAFA S
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SIBAS-KLIP

w

A

INPUT
CABLE

QUTRUT

MVE CABLE

Analyzer

Ethernet

<9 2-195. AFTA8KLIP) 2 ZAAF4 S

o = .UE
L K-MICRO
Al 7|

MVE DATA

IBP A|E7|

< 19 2-198. MFA Ee amel/&=A 51 LED AAAIE >
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(Th A% A
D N5AE A

< 1% 2-201. IBP 4<9 Aol AE >

ANEE= A @& A8
AN ESW ES Tuel A4 MFA £ =avel Ax
EQ AvEr )5
MFA &=A4 A3
ey o5
MFA LED ZA#}
LED Xﬂoi . g:g ™ 1!:: = Oo]'§_




(8) TCUAJAAARA]) AF8& A1F7] 2A B A%

hH TCU A&7]

@ Zﬂ%o] =]

=

TCU= CCUEHXEH MVB DATAE

4l ol A
GPe FPstn, A@71E TCU FHo) d&
F Qe Ag7lolk

@ 42 MVB Port

BdE 92y ASE Aofshe
g st PYons A I

- 41 MVB Port : 30F6,30F7,4017,401D,401E,4025,402B

3100,3101,401A,401F,4020,4027,402C

@ Y== Port M

Digital Input 24 Port, Digital Output 24 Port

Analog Input 19 Port, Frequency Input 34 Port, Frequency Output 27 Port

@ Digital input 3|2 2 7]% 4]

- Ack main circuit breaker on/off
- Enable MCB

- Disable pneumatic brake
@ Digital Output 3|2 % 7|5 #

S|
~

Card 7%
ICBP
110V Input

G111,G119

Card 7%
BOCD

110V Input
G127,G135,G143

- Relay Contactor On/Off
- Control main circuit breaker

- Control pneumatic brake disable
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Analog input 3 2 7]% &4

Card 7%
IVF
Analog Input
L071,L079,
+10V
A 1L,087,1.095
st (e [oie Ot Qb Db L ey I0A Analog Input
CIOTTTITN G ! | ! SRS BB o L111 <+24V
- Motor current
- 4QC current
- DC link voltage
- Line voltage
- Water pressure inlet
Frequency input 32 % 7|5 &4
Card 7%
. . I0A Frequency Input
. [ T =1 =] L103 +15V
| OPA F cy Input
requen
L127,L135, aueney fp
+24V
1.143,1.151
- Speed sensor
- PWI, Phase U Input
- PWI, Phase V Input
- PWI, Phase W Input
@b Frequency Output 3|2 3 7] &4
Card 7%
OPA Frequency Output
Hrt ¥ u
L. FeET | _ L127,1.135, areney S
] | +24V
T L 1.143,L151
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- PWI, Phase U Output
- PWI, Phase V Output
- PWI, Phase W Output

< 19 2-203. TCU Ag~7] 2™ Panel ¥ A|&7] 93>
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9) FLAAZA(CCY) B A F A=

b FFAAFACCYY T2
et ge seslo] P27t arH

X FHA Service interface
1C
Power Supply Central Processing Board
ccu
Processor RAM, EEPROM
80486 FLASH-EPROM
ccu '
Interface 1 L«
Vehisle. Bis Spare for add-on
\ 1 r
MMI ‘ ‘ Tcu ‘ ‘ KLIP ‘ ‘ IBP ‘ MVBOf| & El
Ct27|7|

<Y 2-204. FHAZA 9] st=do] FAEE

O FEAAZA ] T4
4

PCM Board

CPU Board | GATEWAY Board | IOM (D/O) Board

-!

MVB Board | PWR Board CCU Back Board EX Board
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) FEAAZA = 53 2ol 745 At
- olF AV BE @Y Z7] Eurogdd el £50] &= 30TE Bz
- ZHE 32 BE ¥ (WRAPS E7H3)
TCN Alo]Ede] ¢t CPUR Aloj¥ = MY wiE g7t e 37
- A A A =He AW dE A EE ofHE WE|(o]HE AW E])
- 5V£15V ®gh7]o] AHgE = A ert We ALdsa4A (14.4V ~ 154V)
- TS H o R g3o] 73 CCU o] &
- CPUSF o] 24 =& TCN Alo|ESfjel7l SHREY ), TEEE Ao A2=H
- MVBY] ©AE Tz 2719 MVB ¢lEFH o]~ 717)
- CPU =& ¢lo], TCN TGW= &3ll, BOCD RE9 o=dg =& AAH3 7] A =
H3& TCN Aol Eg o]

- ICBP ¢}aF 918 213% TCN Alo|EYo] AZEY o E E3) ¢S & At}

o, 25 Fold, BEF &% 29 #ul

TR A MVB

CPU board Gateway
AAdEFH7] e AU FH7]
R

}ARE WE) 285G Al ) 5V, £150)% Aol A AsH ol
d wWar)s | g4F A WelelA, Ash W9t We AAFFAA44V-154Y)

A AUA 28T o HE WEsle AW Wl AARA
AN 283} AAH ENS5011 72



S wA7F 4719, BOCD ®E°] 2§54 gon, & BOCD &9
A= AT 2ol A3E dobe A &ske] AojgA e e A

2 E +V +15V -15V

TCN Aol E4] o] 1500mA 260mA 240mA
CPU 900mA - -
MVB 32 700mA - -
MEM 120mA - -
RS5485 750mA - -
ICBA 90mA - -
BOCD 75mA 100mA -
SBI 220mA - -
Z5 A 1200mA - -

37 - - 130mA

{—| Binary Output 110V
Power Supply 14.4V ~ 154V
¢ Supervision Primary
Current
<:::: MVB/MISC/SP/Klip Adapter Power Supply =
: Blower Line
: MVB32 Train Bus / Fritting Voltage

Central Processor

—
—

TCN Gateway

< a9 2-206. CCU vi=] >
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- ¥ ¥ DC 24V/110V, 100W : A2 Ao d=dd<= A7 Asl
- DC/DC AWH 24V, 110V/+5V : ZHE 7|#ol| A ALd37
- DC/DC #AWHE 24V, 110V/+15V : ZHE 7|3 Ad ddE5
@ TG AL BE
CCUS FYAY HEx 6U %] ZHE 7% styz FAHT
- CCUY +9<S % 32bit Z2A| A (TCN #E] TA= A<D
- A% Adu (AN, 22O, T W Re)
- RS232 AH] 2 Qg o] 2
THAYEES] 7]€HQl HolHe =3 2t

T B g 3 T4 v
Processing RAM 0.5Mbyte 20ns

v g Battery RAM 0.5Mbyte 85ns
Flash EPROM 4Mbyte 90ns

Micro Processor(CPU) 80386
TA= Real Time Clock 25MHz

Serial Service Interface DP8570
=727 Lithium-Battery 3.6V(AS AA)
@ AW I A E
Aol Az TEAEE ojdE WEr|e AW i AYEA HAHS ALLEE GBS
253t 3 4= ot o2 Z= FRE CPU U TCN Alo]EgololA A& 4= 9
o, £ZEME B3 AT

W2 2Eo /\P%QU&, ey Hde AL 5 Ank old), FIHFA ] gF W

HEE o]&3td, TddA AAsAY, BE WEEE ol &3t FREHOE HXT
T= ATk FI700l Hde] AxA Ay, AW 19 el M3 7F dasit

@ el 95w
Mme] mEe] RAM o %719 wegel sl Welw 45, ofWE Wisle] A
4 Ao YHE A3 Bolok Bek. REl WIS AV ¥ B 4 Ao,
o8 &3 stew, AW M=ol Basith

o2 5o 9t} wela TCN Alo]Ede] == CPU £AZE
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25 U B4 94 (MVB)

FA| AR 9] 718 FAoA MVB32 REE CCUE A& v 2o AZAs=4 AE
A=
WTB(Wired Train Bus)

WIBE BHas A%E Adstes 98-S vk mebd WIB MES D
9 3 A4F WF HAL J15S A Gk (BYE Aol A, LER F A% T

@ EdQ WM A4 FAHTCN Aol Ede])
1ES°]E o] &3t dddH.

o

(W) FFAAZA(CCU) LA
O FgAZA PCB B ALY

PCB &+ AL &

Hrg 2 U7V ZE 5

- XP?* A 2=El o] Ao} 9 AFEfzt l% TG
CPU Ao 2 A5 ‘ Aol o3k 3 3

- 3357]71 L S I I

- dlolg 2 FAl¥d

- ARG

A & Bo g Ao AFE A FAE

ASHH, B 11101 TAF°l MVBE &3 412
MVB - DSUB-9pin Connector (male x2, female x2)

- EMD (Electrical Medium Distance)
- Double Line MVB Transceiver

- Signalling: Manchester II + delimiters

- Gross data rate: 1,0 Mbit/s

TCN GW - Response Time: typical 100 ps

- Address space: 6 bits

- Frame size (useful data): 1024 bits (variable)

- H9oly] BE BE, Z AF A
- A4 Md &% 50W

PCM S sl =

- AdiE g =9 AR

- Ay tolex=o <t 286V
PWR - 949 14.4~154V &9 5V, £15V
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@ PCB Hgt A H A&
@ CCU-CPU-A0 R =
- HE g 3g% 47
CPU &2 A" Ao Z2MA EEo|tt STARS] STM32 wlo]l32 HAEEY
=1 ]Qﬁﬂfﬂ A2z g ekt Mre 55 T8t AA A
- MCU
STAFS] STM32 wiolA82 AEEHE o] &sfiA AF NS HLasE = ==
sttt
328 E STM32F: 2= A4 A1E 1A% 2224 LCD EH X238, Zo]x
g, MEMS 7}& =4, wlo] A2 E, ghe-=2g et A, nlo]ag SD 7= AYH
5 o8 A AH&E™, EvoPrimer+= X3+ CircleOS %9 AAES E3iA A2
AA BE AHE 7HA L Y

0

Ty NO es L s
1
- -~ STMEZRSOTIG- =
i wcu Bitarpyis HE S By
i
1 Transaiver SP32ATECN RE2I2E AT BUE SA0E
¥ MIE3S150-
1| megulstor WREE LIVE &
l‘ = 1300 = #
STM1D61-N- &
1 il I o]
'i D 1WA DeRTE
o Coanecior D51093 USETYPE AR
Card e i S A
5 | o e FPECOS-3700-0 | SOFIS 2 MME ASE 88
ELUM-DA-TH-
7| witch chisg Pish Buttan
Switch e Litehing Push button g

NO = 22z iz
L] wvsmam crspicezsang D5 5F R ERBAANS
20—
NO == 2EZ Tz
04 =23~ 2 DECODERSH=
1 | cp XCESLXA-3TQRA4C | PROGRAMMABLE LOGIC
DEVICE
2 | PROM NCFR4S EEI0W MY B2
3 Reguiator TPETE30108V Low Dropout$ X8
4 PROM XCFAS E20%3 Husie B2
C5-
5 | X-TAL 46(7pF20ppm- | CPLD 28 HZ3
4p-85C,32768KHz)
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- BS99y

< 19 2-207. CPU Rt 93 >

@ CCU-GATEWAY-A0 =
- HE 9 IEE 4

TCN GW ZES TONo| Z2EZ EA<& 9

MVB Ato]e] Alo]Ego] 752 gt

186

k=
R =
e = A
T no | REE pH S
dre L] 5 S
=
¥ i Lael 1 | FPGA EPACGXIICFL | MvE B4 HEFY
et | == a7
;=
R s | 2 | sRam ISEIWVIDZ41 | MVE CjOjEi HjRE
'S..." = BBLL
. @ 3 Transcenw | MAXL4TTOEG | MVE 254 B
B L ar SA
1 - * 3 4 Transfor 180403~ MVE =320
ffﬁ’\ ’1‘{ = mer ¥4021-X123
LTI ¢ 1 sl | —
S B 5 | ouffer TALVCAZSAR | PCIGS Fa=bl BT
1 o
[} Connect DEUB-RA-95 MVE 2 HE:
or
7 Connect DEUB-AA-9F MVE P RE
or
& | Connect 9626032212 | PCLOA HEE
or
no | wEw e ols
. STMIIFAOTIG [
1 MCU Hecrager | 2EC &% & A
HEd=:§ DECODERS =
CRLD ‘Tgc’[,:‘ PROGRAMMABLE LOGIC
i DEVICE
= HEH=§ DECODERSH=
3 | crip f:fr:";'(ﬂm PROGRAMMABLE LOGIC
i DEVICE
4 Buffer TALVC 24440 el SE HE
- 5 | PROM XCFOAS Z=OR HImE HEE
& | Tranaceiver | Maxazaz REAZT/REAZE B=b]F
-] 7 Eelay G- 20-RF PCB terminal®
g
|
H




- MCU 3|2=%

NO -1 =EE s
HEH 2§ DECODERSI=
1 CPLD XCB5L¥4-3TQ144C | PROGRAMMABLE LOGIC
DEVICE
2 PROM KOS =E0% RETs BRI
3 Regulator TPETS301DEY Low Dropout T2
4 PROM XCFD4S ERIR A= HEI
C5-
5 X-TAL 14607pF20ppm - CPLD B HEE
A0~B5C32768KH:)
NO TE 22T s
1 PROM XCRMS E208 HES= RRE
2 Regulator TPS79301DEV Low Dropout# %8
3 Switch 5-70708 B sy AnnE
TE REE s
&% 0{E3 A5 DECODERS =
PROGRAMMABLE LOGIC DEVICE
PCID4 BusQ) EMOIA EHAE
DECODERS}= PROGRAMMABLE LOGC
DEVICE
Ground &
CPLD NCBSLNS-2FTIGI256
G ED YB/OA Y H2PCIM OE
|4 Decoderg
BAHLHI EEELEE RN
Decoder®
MU ER S EUs
EE =2 e
WTE &4l HEH<E DECODERS|=
PROGRAMMPABLE LOGIC DEVICE
CRLD XCESLHA-ITQI44C EEUBE UPROMOSED NES
GEEINE HEYA I YFR YT HEYA
Decoderg
Regulatar TPSTI301DEV Low Dropout %18
Osilator (5C0-103 32MHz D 8% JE8
NO vaE en 7=
1 Buffer TALVC1GI7GW S AUE ST
2 Transceiver MAX3292 RS4BS/RS422 @iy
29FSHE FE £504 FBI
3 Driver ULNZBO3AFW Go|2cE
4 Connectar 09681535611(DSUBY) | RS4B5 HIEE
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NO == 223 715
1 Buffer TALVCIGITGW £ BOS HE
2 Buffer TALVCAZA5A-PG VME BUS2}0I S8 PC104 BT
: 4 OIgEd M= QI OXE =S
3 Connector HIF3H-£404-2 5A0SA et
£ - = Al
e lig! -
B AR v NG = 223 s
: & 1 | Buffer 74LVC244 £4M 2018 B
eI o e
@ gl 2 Buffer 7ALVC245 Li 201 BE
L !
I 3 Regulator MG, SVEEHES 3WVE BE
338U =
— = S
HE 9§

< 19 2-208. GATEWAY 2= 9§ >

©@ CCU-MVB-A0 ®.= (Multi-function Vehicle Bus)

|
N
ofr
e
)
fru
AT
1
W
ol
ich

<19 2-209. A71=9 A &<l 5

.

1ot
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4O

I

J1k

/\
2:328s © BugvsfcIiisisiitan: =)

REnaaans m ERERRRERR R R b m i
(TN O O o ' _
_ﬂ________ _:_:__ ¢19188 )% 10 8 1R 122188 088 H

,E_E Fhe bbb "z
e o = i
m o = ME O O
m—ﬂ Hn_ ™~ n - - ™~ m - - ™ [} - - ™ " - m i
: 3 z 2 it
Bese 5 %O o LI
FEEEEEES = :
Husugds iy = L] i
m L1} ____ ~ m mm ﬂﬂ
shiafebialsEEEREER #., s oo S i fl
— <X [a : B
M n1 H—T_ L0 O T O T R O T I T k ﬂm
[a\] [®] m-
g ] ™ HM_ g
s i Gl mum| N ow - I
QMo on mﬂ% < | mxmmxxw_:xmf:mﬂ
EmEEEn 1k =K o mm
3 R ) (s |
M o slolelele|n|alele|z||e|=]e|el T H iR
Q A4 !....Hm..-o._”-"-...--..
ﬂu

< 19 2-212. MVB =23 EA(Port 403C) >
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- YRr=z2 = 9 Interface Y
TCUSF MVB &4l Card 7+9] interface(¢h)= RS-485% 3tt},
- RS-485 EAl 41+4

No. & 4

1 Baud 38400 bps HE/%x

2 Stop bit 1bit A HE
3 Data bit 8bit tlolg HIE
4 Parity bit None 3} 2] ¥

» Ao Fzle] Zol= 86 Byte (38400 bpsoll A 23ms o]u))
» 2 E Devicex Master7F 848 441 3RE 3ms ~ 50ms o] SFafoF g

> 33 ol A% M &F Al AR 1FAoE A

i

- RS-485 ID +4

No. D A

1 0x11 TCUl AR =
2 0x12 TCU2 AR =
3 0x13 CCU AABRE
5 0x03 MVB S4B =

» TCULl A|ojH = (Master) <=> MVB =4l H = (Slave)
» TCU2 Ao H = (Master) <=> MVB E4lH = (Slave)
» CCU AlojB® = (Master) <=> MVB E4l®R E (Slave)

» Basic Format, Command Code, CRC16 & A dolE— REF*%

- AEE N

L A E AL
T 2 7EF CCU MVB &4l CARD
MVB CONN. D-SUB9pin) x 2 Port =
Front CONN. LEMO(7pin) x 1 Port USB-B type CONN.
Back CONN. DIN 41612 / ept 111-40064 ERNI-364915
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MVB Baud rate : 1.5Mbps, EMD
(Electrical Medium Distance) =
Interface . .
Double Line MVB Transceiver
MVB .
Siemens MVBCS1 Altera Cyclone 4
Controller
MCU SAF-C165 / 20MHz clock frequency / STM32 (168MHz clock frequency,
16bit data bus / 24bit address bus 32bit ARM MCU)
M RAM(512KB) / Traffic Memory(72KB) [S61WV102416BLL-10TLI
emor
Y | DPRAM(64KB) / Flash EPROM(1MB) (2MB SRAM)
Temperature -40 ~ 80 C =8
Power DC 5V e
Dimension
160 mm X 100 mm X 16 mm =
(WxDxH)
- A EFTA
éwi RS-232
STM32 i
i—*| 32bitARM N
MCU RS485
* RO
3 iy i
i o DATA Baek
transformer *| Attera m
transceiver Cycloned i
EPGA
‘% i’ AD AR
WR S
transformer _ : :
transceiver SRAM

< 19 2-213. CCUE MVB &4l CARD +4 >

bR

11e agpce
Al

< 19 2-214. CCUE MVB Card A& >
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- Fa832

i

WERRAE [
FEHBREL
St

i
e’

T N

< a9 2-217. FPGA >

- LED Jejd K

< g 2-216. STM32 MCU >

. =T |
1024k x 18bit = 16Mbit SRAM

< 13 2-218. Traffic Memory >

Ref. No Symbol Remark

D1 MVB_TX_LED MVB %4l TX Data 4414 H4¥
D2 Tx LED# RS-232 &4l Tx Data $41A HH
D3 MVB_RX_LED MVB &4l RX Data F4IA H=
D5 +3.3V1 s

D6 +3.3V1 A5

D7 +3.3V1 AT

D8 +3.3V1 s

D10 Rx LED# RS-232 541 Rx Data =414 44
D13 ST_LEDO Processer Aef &9l&

D14 ST_LED1 Processer AEl <18

D15 ST_LED2 Processer el <18

D16 ST_LED3 Processer Hl <18

D17 +3.3V1 HAF
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- AARY (F8 WAARD)
- MCU &A

» CCU9 TCU Wj3el &Al¥ CPU CardE %3] MVB S4lo] A=+ FH=
H73H o] wz} MVB Card W3oll A Ao)7)% A A

» MCU €A%l wte} FH3 =2 =3 AAHA=

- H A3 A

» MCU 2 FW3 & AA, AejFA LED 74, FND, 5471 AdEA 24}
AAE 3l HAG7 =5 2 329 3h4s)

» CCU, TCUSS QIE#o]2 7]%5S FPGA UlF Logics 53 TAFOZA
MCU 755 <% tiAl, wWetx FPGAE= MVB 541 Ao, Traffic Memory #*
2, MVB CPU E&3¢] Qg o] 28 TP

- Back connector ¥174

>
&
=

]

]

ﬁjﬂddﬂﬂ;}ﬂjﬁjﬁlﬂzhkﬂ#dﬂ

{

#

H >g»

)
200
blale
ARR
il

> 541 22 54 RS-48591 4 WP EA TILZ WA B 9 WAl 3
gl AT AvE 2 WA

T R0

r
#
o

LI PrEeTs =t L
Ee=iH =

< a9 2-219. 7 A Back connector ¥ ¥ & Back connector >

R Ao
TR 7NEE CCU MVB &4l CARD
MVB CONN. D-SUB(9pin) x 2 Port =
Front CONN. LEMO(7pin) x 1 Port ’$&]l LED
Back CONN. DIN 41612 / ept 111-40064 ERNI-364915
MVB Baud rate : 1.5Mbps, EMD
Interface (Electrical Medium Distance) e
Double Line MVB Transceiver
MVB Siemens MVBCS1 Altera Cyclone 4
Controller
SAF-C165 / 20MHz clock frequency /
MCU 16bit data bus / 24bit address bus mIARE
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Memor RAM(512KB) / Traffic Memory(72KB) 1S64WV102416BLL-10TLI /
y | DPRAM(64KB) / Flash EPROM(1MB) (2,048KB)
Temperature -40 ~ 80 C -5
Power DC 5V B
Dimension A
(WxDxH) 160 mm X 100 mm X 16 mm 2=
A FT4

transformer e
‘ fransceiver »m ]
3

transformer
transceiver

s

R

< a9 2-222. FPGA ¥ Back Connector>
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D AE)

=

o
=N

o

™
]
™

Slave Mode
=

DEBUG_RX
5,

Remark
DEBUG_TX
|
Line B A A

Line A A Al

MF (Master Mode :

Symbol
TX
RX

LEDO
LED1
LED2
LED3
+5V

9 3= 5 A

- LED e 1
D1
D3
D2
D6
D4
D5
D7
=

Ref. No

-5

@ CCU-PCM-A0 R.= (Pulse Current Monitor)

ES AR 2UEY REzA LCER

M

ojn

o]

T
o
)

N

WE
e

X
Br

e

E
L
X

wE
i

X

- —

"V

gt

tod, ZA)7] (Subtractor)ol] AAF AAAA
H

°

g

A 74, obdEagho®

=
=
ey

i, o
1

PZS

3, AAFoNA FAF w7
4
to] n&3zadr]e] EEAH

O]

°

9

A+
A+

371 9

=
=

=

=

o]

[e)
+

Edo] (G513

irE

bol we 7
CBUHY AR 9

3L
3L

- 12 HE & A/D #AHE (ADO)
.z

- AT E Y0

S
S

& 3zadr) o] HEdy

I

s
N
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HE

MO HEH T &
. HE2~§ DECODERS&=
C -
1 CHMD :::SE:IZA; PROGRAMMARBLE LOGIC
- DEWVICE
7 | Buffer TAVC244AD | 254 BHOIE BT
DC-Dic =
AM-2.315 IVE-H =
3 Cofvrtar M-3.3155 3.3V = 19WE A

4 Regulator

MIC29150
338U

SWEEE 33veE B

5 Osilator SC0-103 32MHz | CPUD B85 28
6 Regulator REF193 Low Dropout 2HX|8
7 | amplifier | oeaszzzua =3 HEY RIS
CLi—P O~ AHETT A 3 9N 1+ (201708
- DO ==
-
R " o a3 NO ug L1 ] s
a8 P :
0 - 2! 1 | DC-DC Converter RN-33158 3VEES 1VE 23
b -4 e e i
- fr= 2 | coupler ACBL-P380 NS u=g =R TENE
o £ r i sispeiare | CHEEIIE 5V EE =0= M
4 A 4 3 | sz CB2012PKIZIK ?:;‘ o P.Eg i
H 4 Diode VS-4ESHOZ-M3 | T A[Y R
No s= =23 s
i Regulator REF193GSZ Low Dropout 2HX[&
o2 U MEE OXE
2 A/D Converter ADTZTERUIZ | 2o T o =
3 Amplifier CPA4ZITUA = HEU SRS
- —a-
FPGA 32 %
| =83 7ig

28

z | oo KCESLXA-STCHA4C 5
| G: 3 =
9 2 | erom CF4s =soy Ryas 42y
' 5 | megutator TPST930108Y Low Dropoutei3ig
B :02 . 0 . ; 6 | switen £-70708 HAAFO 2 BE 5%
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= NO 2= =z s
af v 1 Buffer 7aLVC244 L4 TS HH (TTLATE
: Buffer 7ALVC245 St BOE BT (TTLATY
Regulator MIC28150-338U | SVEISZ 33VE £3
- L= S
HE 9

< a9 2-223. PCM HE 93

CCU-PWR-A0 HE
- HE 9 HEE 47
o qude AYe FFEr] 18l AHeH, DC5V, DCI5VE)
o 7hzt 50Wol 1 dY AL 14.4V-154Volth,
CCUS FH9E +14.4V~+154V ¥9)2] AL {19 ol 45V, +15V, -15V ¢ A4

i

NPT i
Z CoHRVERTEN ui +BV
lmgbuqvm —— _SE::;HM
o QETEIT +15V
Ewten | 18
I[ -16V ]
/1.6A

LED

S 1T e 11,1111 |

%
é

< 18 2-224. Power & EE tloloj1¥ >
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90 =

o ..o Eh 3
.._..'_ ol
i
e -
.
e 1S
" i
i I5
e 4

ELEE R

Ho 8 g I
DC-0C MLDOL-EX-C DC-DT Sy
L] VTR | g xoz e
3 | copacna 30 Y 322 &
4 | Teansieton KRZLOIT
5 Varat; IE14D-471
UNEFAL V43003554 EEEE CNEH
NO 2= 2za nz
1 | beoe MEDDE602F DC-DC BeE
Tramsstor KRC1025 DCOC &R ONOF RO 78,
T PHOCTERIND
3 | e el
4 Voltage Monitor | MC33IEID
5 | Photocoupler TiPInsGE =2
NO s g2 Bl
1 pec-0C MGDDI-20RC DC-DC 1w
P ——
s MP200CTERI2 | o0y o0y myvg
a1l
-1} 16
3 | wgRRAS NRL2soviiour | STEEOIE !"5 RMA4E

CCU-DO-A0 H =

< 9 2-225. PWR B= 9 >

- HE 9 32E A7

CCUe HAE =9
&35t "=

E

o]

»E

EEEIE

Jd DOR =M= ZF tAE 4g Az ths CPLD&A
Z g2 Ayl that
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© | @ T3 NO = sz3 7z
——w — - o mo} L it
1 | DC-DCComverter AN-33155 3VEES 15VE 23
2 | acpip3s0 ACPL-P340 LIRS S%S 28 HEES
dgg————= 3 | Diode VEAESHOZ-M3 | @2 =:eraw
NO 2 222 s
PD prer= . : -
1 CPLD IXCO5144XL-10TQ000 O EHAE DacodersH= Programmable Logic
) Device
f 2 Osifator 5CO-103 40MHz CPLD 58 28
o HERS 34 O+ 3| switch 5-70708 AR G2 EE £F
ﬂ' = LR £ NO = sz s
= 1 Buffer 7ALVC245 SoAl BHOIS HE TTLATY
e =T 2 Buffer 74LVC244 LAl BHOIS B TTLARY
. 3 Regulator MIC29150-3 38U SWEEEIVE HE

i

I

P
o
E':
-k
-
Q5
»

-
-

< 9 2-226. DOE= 9y >
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@b CCU-MB-AQ H=
- HE 3 325 47
CCU9 7} HEe} HEZFS A4

- HE 9¥

rr
=]
=
inj
.
i
sk
o
O

3}

< a9 2-227. MB R= 91§ >

CCU-EXT-A0 X =

- R 1:!1 g]ic ):__:174]
ige

3}= Extention Board® Ap-&

< a9 2-228. EXT »= 9f >

(Th) Z5A 1 FACCY) AAZ A%
oz Al AF%s R HARFEE T

RACK2 A5052 o|H, &Fv|F =
Aok FUF B P B FE AUste] THY S0 (6U)
ol AWE £AE FEote] A%

71E A
2AE AYsta, FE a5

—

FARFA S 1she] G
Y =7] Eurod 49 €50 = 0TE =

olF AV EE
372 Rt &1 (WRAPS E71%)

N

ZYE
TCN Alo]Eole} CPUR Aloj= = #Me] wiEH g7}t e 371

A A Alzwe] Ay Ao AHEEE ofdE HET|(HE AWE)
A7 o) AHEE e AAEA7T W ddTadA 144V ~ 154V)

©2 el 7bsd CCU ol %
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CPUSt 2ol x2t B= TCN Aol ES o7t SHEEY w, F&HE= Ao A=
E T

MVBe] &4 Z (2719 MVB <QIH#H o2& 714D
TCN TGW=

3, BOCD &9 oj=d =g Aty 9 5YE TCN Aol EH o]

(2D MVB &4l Card € Z=273 7%
@O MVB F4l Card Firmware 71718
MEE A2 W LIAAOS7E HEZ A 5= FEHE 7HAA v 722 24
TE9 ol o] QFERA Eth Firmware:s AlZHEo] #H8Eglow,
LH-71%5 Ao, o] H o] Logice2 A€t}

@) Firmware <8374

A2 YR Z2EZ 9 Interface A9 @ Lol wt spgEdoen, e

Firmware= Al &= ) MCU(STM32 Series)oll A83. /o= C Ao E ALE3HT).
#2129} CPU %?::'rﬂr«] EANS RS-4850]H, Slave Rt 2 ZZ3l3 Master Ax]¢l
CPU REZEE 218 Z2EFd ugg 23}

ST ruain Device Configurs

——  Recelvs Process

— Transmit Process

— USART Receive Text

— Transmit Text

a9 2-229. == 74 >

@ MVB &4l Card Logic 7171 &

MVB &4l 22 AAl= VHDL Ao & Ar&-3t3 o™, FPGA] A 83t

@ At

it
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‘ main ‘ T ‘ mam reset

PLL

4‘ Slave Control }7—: Mater Receiver }—[ Glitch Remover ‘

4 Check Sequence

_Il Slave Receiver J—‘ 1+ Glitch Remover ‘

1 Check Sequence

—: Slave Transmitter }7 Check Sequence

— Slave Response

{ Slave Reference

< 19 2-230. MVB &4l 7+= Logic +4 >

ho s
W AlAF
- MVB &4l +4
MVB Controller
oy
MVB S
> Control &
Encoder E'J;;T" Unit 3
5 5 g
> rbitration <
& A go
g Memory o
g Controller g
_— Receive =
Decoder Buffer Master §
Memory ]
g

< 9 2-231. MVB B4l #4 >

< & 2-62. MVB &4 744 7]%5>

No Eia=s 715
MSD/SSD/ED 4343, Data Encoding/Decoding,
1 Encoder/Decoder Check Sequence 7] 4+
2 Transmit Buffer A48 Data Buffer
3 Receive Buffer 4419 Data Buffer

Switchover, Mastership Transfer,

4 MVB Control Unit Master/Slave A4, 521

5 Master Memory Master 7|5 A& 7Z-¢ Master List A3
6 Arbitration & Extarnal Interface ¢} Master Memory,
Memory Controller Traffic Memory 3t Interface 34
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(10) F<Ao1Z=(CCU) 4547}

h FFAAZA(CCU) T4+
O AE Me

A7171 8282005 ) FFA AR 714 e AFe] F24 2 dHdde BE
3l7] 9)ete] Hexek 7€ 7% Part 4600 o Aste] ofgle] o} o] AF =L HAEF

202 o] A3 BEATF ARAG/B Y] FHE AFES LA

NETE .
3] SR Z
AR gang | Aeng | e
% 7= 9 A5 A4 | O O | A4 2 NFNEA
Tz 9 A s
.- AAAE A E O O IEC60571
/\ =
Wzt A O @ ICE60571
AYHE @ AAHFAE ©) © [EC60571
FAAE B2 © O | A4 2 NFNEA
22X F (@) — IEC60068-2-1
AL (@) — IEC60068-2-2
ENES L -
1e/1g AE (@) — IEC60068-2-30
25 Ao EFH AlY O — IEC60068-2-14
AR YA E O — [EC61000-4-5
A7) W WA (@) — IEC61000-4-2
WE =t YA © — [EC61000-4-4
2 A5k -
_ AT A YA E © — [EC61000-4-3
g4 A g
AR AT JAAAE @) — IEC61000-4-6
A= 23 AE (@) — EN55011
WAl s AlE (@) — EN55011
s 715 ANd O — KSC IEC61373
1 %= =l
£ = A% YT A @ — KSC IEC61373
FANY
=74 N¥ (@) — KSC IEC61373
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@ FFAAFZA(CCU) T+HFANB(JSAR)

@b ZA AZX(CCU) TFAHEFAY HAxpA 2ZHA

AEAF 7le7]E dAst FAEAEFANE AAAE

24 5T,

T RTINS RSN S |

§ | [ T TR ) s
2 BUMREY YES AR T | Saw - 1 ‘

LR T TR A e —r—

s

SURNAE PR E =] | mammzrmimy 2 sn ma |5

5 &

L

omEse § RE

EPIEMRAT TSN L RUCHEY URE MR

SEHMHER(CCU) FHBAE BN

[ Eawma e ) Tae |

| | deaedim s AR R [Smo . |

| R P |

W TFAAZA(CCU) THFAB(Y3NAF) A4
- 7= 9 Hd A
- S B/HA B A FAL
> JFATFZHAL
g E L BAHINE Az
%eto2 Hol Age] AT F SOl 2L A s
7171 AR A7t $Ad=dg dAsEA &l 3z
> A
T8 | ZIE#mm) | SAF#mm) | A3 v 3
A 162 +3 162 =5}
B 208 + 3 208 2 gt
C 311 + 3 311 Sk T
D 210 + 3 210 2 gt o2
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ol
>
o2

ot

g = A 2 #R7E a3 H] 3L
A2A1E [EC 60068-2- 1, o]Ao] §1= A Z gt
24 IEC 60068-2- 2, o]o] ¢l& A 2 e ZOIAH
emabolZ AlF | [EC 60068-2-14, o] 4bo] 9l< A | AF ARZER
I23F Al IEC 60068-2-30, ©]/do] g1& A 2 5}
LA A A
g = ALY 2 AHr|E A3} H
A7 7172 W A (ESD) I[EC 61000-4-2, Criterion B 23t
A7 2712 AP A RS) IEC 61000-4-3, Criterion A 2 5}
A7 AwEHR A F WA . L .
(EFT/Burst) [EC 61000-4-4, Criterion A 2
s . AN
A A Y] A (Surge) [EC 61000-4-5, Criterion B 3} 1 A A
A7 21 = A (CS) IEC 61000-4-6, Criterion A &t
A= A3RE) EN55011 Criterion A Z s
WAL 728l (CE) EN55011 Criterion A Eaka
SERE
g = B 7E A3 H] 31
71 WE AlE 2 &
= =] v 5]
wol 47| 2w A IEC 61373 1& BE A A3t = 291 A
o] o] & A 7188 A A
=4 N3 28}
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@ TEAFAE (UMD AR

@ FLANAZA(CCY) FAFAE (BBAF) 7154

___MHEN=EAM AT T e [ iy TERGE ‘
‘ I‘T'__ o e
] | o DR . ¥
FTHAAZA(CCY) FA7#H JAFA
- 7
A e
3 = 874 A3}
W3kg A IEC 60068-2-1:2007 ol Fel=
YA A E [EC 60068-2-2:2007 oI+
2EH3IAE IEC 60068-2-14:2009 oI+
W& Ao E A E [EC 60068-2-30:2005 ol al=
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< ¥ 2-233. HEAAE A3 DATA >

< 27 2-235. WAl 2419 A3 DATA >
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- B A
A sel
g = 3§54 EEl

5449
75 A A Y

KS C IEC 61373:2002
(1% B3

e

P

e
O
.

o

< O 2-236. BT FHAE

sk O ey} L _c_tw_r_,.m!.s_|*
T mc |omo

[ P T 1 J
nesmren s |10 1

sokHe

[ Fre

HerTy et
[ Anterncn

2EL (.
B A v
[ Bl
Bl g
I Aot

A3 DATA >

SAANY 23 DATA >

<19 2-238. 7lsAEAE A3 DATA >
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- AATA Y

. AE aok
3 = By e
AEA Y EN 55011:2015 2 3
AL 3 EN 55011:2015 25
A A7) A A A EN 61000-4-2:2008 25
A7 27] AR EN 61000-4-3:2010 2 5
A7) A w2 3 = 3 g A A EN 61000-4-4:2012 3
A AN A EN 61000-4-5:2014 3
A71A7] A= HAEAE EN 61000-4-6:2013 3}

N A

Tesied Line Fosnove Line.
i MY Prdss H.q.lr_. it

o2

5
|
|

it

Lo BHE &SRR 3RS

< ¥ 2-239. A=A A3 DATA >

Mo PMED READMD ST A0SR GAIN RESUT UMT  MARGE AKTENMA TABLE
e FATam

I T TR R R W DES

<™ 2-241 ARAZPERAWNEA D71 A7 H“\HH”/\W Azt DATA >
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o,

< ¥ 2-242. A7 AR = WA /AN

LR

< 1¥ 2-243. A71A7] AE=WAEAE 23 DATA >

- B AR AA

d

3
ongTecs pi-t-Euly) ongTecH gy
9 i ot L T e

AP waain
a4 Ay aranpg apare

s
s s 4

§ RN B o et e TRRAE

e ]
Ui o i Lot
. A

R———

AR Eagddsig ol

2 :
S P e S S R S G T
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b FFAAZA(CCY) FA=TAIE

O ANE N

W71 718282005 W) FFHA o)A 2] A7
3] Sstel olefel Ee} gol AN FE
2718 Y8t BAZFAPLS AAFA

e AFe F4

R

o2 ol 294 B 34

T AN FE ZIANE H 3L
1 CCU Ports 3 A3 ©
2 Port 2.27 W AlY ©
3 Ports 29..52 3} Alg ©
4 Ports 53-+- 3}¥ Al g ©
5 712311l AY ©
6 712312 A Y ©
7 MCB 3 33 A4 ©)
8 AdE/AEE A A ©
9 Alater 3 Al Y ©
10 GA/AIZE A st AE @
11 2135t A ©
12 RzAd dH 34 A3 ©
13 BEHd OF 12 314 Ag @)
14 A s AE ©
15 GAAS/7| AT S A F ©
16 A shE Al ©
17 FoAH 3t AY ©
18 WEGE] sk A Y ©
19 TAEA 3t AE ©
20 71235 A - SEeH O
21 ALY /A FE s AP - FHA ©
22 AL E) 31 AlE @

@ FTFAAZACCY) FAZFAID(A3IAA)
p FLAAZA(CCY) TFAEFAIE AApA 24

ASAF e 2ol AA%] 2FAY BAHNE YA
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= A
W FZFAAAZX(CCU) BAZFAA(YIAE) At
- CCU Ports 39 A3
A= AldzA A} H] 1
CCU Port2, 3, 4, 14, 18, 21, 25,
k=g
33, 34, 35, 36, 41, 42, 53, 54, -
] ] ¥ 23
55, 56, 60, 80, 1512 o123
A ©lolE] Hex Code BA A& s
- Port 2..27 3}td A&
A= AldzA A3} H] 3L
3
CCU Port 2, 3, 4, 14, 18, 21, 25 _
) _ Hl o] %
A do)e] Hex Code A A&
S
- Ports 29..52 3t A&
A= Aldz4a A} H] 1
CCU Port 33, 34, 35, 36, 41, 42, 33
Own Disp S A dlo]H H) o] E] 3}
Hex Code @A AE S
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- Ports 53--- 3 A

N3 AlgdzA
CCU Port 53, 54, 55, 56, 60, 80, Elh=s
P1512 Z A dHolH d o]
Hex Code @A A& a4y
- 71838dl A E
A= AlgzAa
A A&7 1, 2, 3, 4
g3l A A E
JHMARAR, A JA AY
AFAAD 1, 2 e A A E
g dA AY
El=s
MCB &< g8 A AE o] o] E]
=
&5 A AY
“MCB &Y< 913 33t Mo”7}
“0” X7} obd” HA AlY
A WA AL - “Bit 7 dA] A E
- 718382 A E
A= AlgzAa
gzt HE FA A E
MCB &< 8 dA AY
JHARARF dA A E Rilc
] o] ¥
ARG A AY Q)2
FARFRE A AY
Z2H2 BRE mE A AF
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- MCB e 311 Al

d (

A HEE Ngza | A H| 1
s
F2R7] AE wHAA] dA AY d o] E 2ty
Sl
- Ad8/AEY shd AlY
A5 Algz4 Az H] 3L
da HE dA A Y %
FARFTEE A Al Y st
2R B3 B A A af & g}
t o] E
AJNAF71 &8 dA A E S| =z gt
AJA 72 &3 A A E xSy
AJAE713 A3 dAA A Y 23t
- AdAdE | Ay
NEGE Ngzd | 2%
Elks
A0 AT A "AR JA AlY o o] 2 g
A
- ERAIZE Y 3H AlF
A HEE Ngza | A
s
g7 A AR AY A ZE 2 gk
A

215




- 2y AY DS A9

NYeE Ngzd | A
o ]
£4d Hg A PSRN
T~ T
- BExAd A 39 AF
ANad= Na=d A3 vl
AUX1 dFset &Al A4 2 &}
AUX1 Fset dA A 2 &}
AUX1 AHe] “ON* &A A H ) 2 &}
el g
AUX1 PWR 248l “ON* @A A% g o] €l A5
oly]
AUX2 dFset &Al A& = 25}
AUX2 Fset dA] Alg 2 &}
AUX2 AE] “ON“ 3 A] A 2 &
- REAY IF 12 34 AY
NEdE Adgzd A3
AUX1 ZFy}4- 'C:ﬂ_/\ /\]6]:‘]' . Z_‘}%
T ] ey St
ol o] H
AUX2 F3h5 @A A ¥ d4= 73
- A 3 A
ANadE ANgzd A3 vl
HA HE dA AlE 2
/7 AY wE @A AY e g
_ _ Tl o] §
SR/l AR T dH A AE o129 2%}
H T
A CCU dA Ad A

216




NEFE SESE
Z S T S ks
Qxis @A AF . g
ER=
APNE AN A |H X%
- ARAYA B AY
NEFE N@=a | Az | 2
49 @A AF %
4 A @A A _ 2
6H % «+ ENOEEODED. .
54 Ay @A AY deld | A
oly
4 Ay ALY A h 23
48 A A2 A 2
- F84usE A
NEFE Ngzxa | 2z o2
5 FAA @A AE 2
&%= AN AE A
e 1H% @A AF 2
£ 236 BN AE A 43
dlol gl
ME| 1 =] 4 @A A E o 2
Me 1) Z2 4% DA A g
Z%Z;T:]—
HEAY 12 48 @A A %
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ki ANRdzA | A
B
DE L= e wAA @A HE sl g
e
- Tded i A Y
A= N@=a | Az
FAeA A% D B A A 7
713 7P s EA A Bk
7182 7P R dA A 2%
ABAL AAAA T BA A Y i A
=
7|2 ARG BA A E o =g
NBA2 HAAF A A g
Zely
7B AAQHAFY 2 gk A A %%
- 7138 AlY - sEed
NE = Nazd | 23
ZdeA A 9 7@ FA A Y =&}
FARSFRE A AY 23
ZAA BRE nE AN AY 3 = 3}
=
T AR A A" Qe =g
1@zt 1, 2, 3, 4 7FAEYG @A A 2 &
7182} 1, 2, 3, 4 MCB 4 A= 3A Ald &}
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NEFE Ngzd | 2= H| 2L
ZHH A3 2 7B A AF 23
&= dA AY sk
FARFEE AA AP =g
ZAA HE BT @A A o %}
T AR dA A ) o] €] ] &}
Azt AL 1, 2 A @A AF we 3}
7133} 1, 2, 3, 4 A" = dA AY 25
7184} 1, 2, 3, 4 MCB £ A=) A AF A%
7NBAE ], 2, 3, 4 AJAFH AAA AA A 23
- AHA(eHIE) 3 Al
NEgE A=t B3
0001 FA}A A NFB: MON bk s
0002 Hz2E71957] NFB: ACMN =t PSka
0003 AZEF ool 2% WE T 47 = &
0004 WE A=A 2 28t
0005 B A4 e we zehdy
0006 7R s —->MCB At &}
0007 7HAFSLE 3 —->MCB 1413 1) =g
23}
0740 T e FE7457] e = g
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@ FFAAZA(CCY) TAZFAE 7154

ME7I®RN

LA P AR

£ EEaT AW

e

@ FgA I ZA(CCU) &

2N Y FA71BA

ns“

ARy

| o e W w

Blafo|d|e afeld|eld
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(th FFA A ZA(CCU) A=A A E

O FARAN DL I3 FFAETA 7EHE 9

@) A71718=2 82005t FFA AFA(CCU) 7 EHEMT &=

78 AzEs EAWE
A A A 402-2019-0001
AN E HEA 402-2019-0002
AAF 2 Al g A 8 (nspection and Test Plan) 402-2019-0003
SANG(FAAFAE) AAEA 402-2019-0004
A SANGFAHEFAZD) 7154 -
TAAND(EFAF) AAFA 402-2019-0032
FTAAND(EZFAR) 71EA -
B) AAAF AabA 402-2019-0005
6 AAANE BaA(F) 402-2019-0027
7 FHAANE HAAFA 402-2019-0006
8 SEAANE B (FA) 402-2019-0028
9 A71AA R 7)15AE 402-2019-0007
10 AA A= 402-2019-0008
11 AF 71EALEA 402-2019-0009
12 & SFALA 402-2019-0010
13 F e B = List @ Datasheet 402-2019-0011
14 e AZAAANZ 7, A8l=3) 402-2019-0012
15 ZIFAA 2 s 28A =9 402-2019-0033
FA7HAIF A A A (BB A D) OT-180-RRK-019
FRA7NAANFA MR E R FAAF) OT-180-RRK-018
16 FA7NAAN DA A (A A2 A A OT-180-REK-006
FAZIBA DA A (ZFEAI ) KES-RE-19T0377
A7 BN BB A A (HAASTH A RTC-19-032
17 HuAY2E g A -
W A717133=F 82005t FHAAZA(CCU) HHAD ASAHF 5=
78 A2
1 HE, A oAl 873 AR &5
2 A= B4 9 A3 HU}
3 AFAa " oAk
4 EE/F A A
5 Ak 9 kA AgA
6 ARt d R FAMA gn
7 AR HS AFY2E
8 2R (A, A, @x)e] AAA
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@ FTEAAZA(CCU) HA A

B FFANFACCY) AHAD AAA 24
AeAF 71%7) 20 Astd AW AN A4 sk

BB D SOEND U SHeE RN Ty
SfAME R (CCu)
— EEEEAR BAN

| AN | S |
| v S ona e wgs s

IR BRRNERE WA S

L Mpng
1 AIE Al - A
+2 AP NG BEUBTS) O3 M | e W AR
11 AR SREERA B SN Gl
1AM R HER Sk ESAA N e
vt

78 N ge M 2
A A <) A AL
Aol AY HAt
715 3ol AY On/Off A&
A& MVB &4 A&
19} 217} 2 MCB 9]
715 EAANE
CCU dlolE &A &l
@ A A
- 7% &<l
AL A
Al & A 7= H] 3L
A% ezl A3t 217k we A
Ao]g =8 A 5V LED7} AAelz el LED A= s}l
. Z3A| o9& x] CCU ON/OFF A&
Al & a4 7E H| 1L
1= 3lo
e wee) WSk 21714 @w CPU LEDp | D ¥ S
Hesl=x g, MMl 38 A4 715 3tel | MMI Std g4
71% 3+l
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- MVB B4l A&

Al 3= A JlE H| 31
MMI 3}HollA MVB Z2 &% &9 6, 7HA A
Port 65 ©lolE 32l
6,7 HA Hlo]E MVB Ho] T4
18,19 WA nlo]E NSDB o] FA| 18,1991 4 & A
- 715 AlY
- 2%k 7 2 MCB &<
AE &5 I e H] 11
FTHAAZA 7} B 7158k CPU LED #H4 &<l
CPUR.E LED #4 #<l EEE
MMIStR o 2 ghAl o 4 4] _ -
_ _ FTEA AR FAl
T4 dg BZA gleA &<
A=A 8l
- MMI 3}¥Holl CCU dlolEl dA Fel
Al & *A 7+ ] 1A
CCU Ports 3 A& & A
Port 2..27 3 A& FHA
Ports 29..52 3}H A& A
Ports 53:- 34 Ald FHA|
71823 H] Al A
7183 H2 AY A
MCB “gef st Alg A
A /A sE g A Y A
AJAet 3 Alg A
SR AZE 4Y sE Al A
Zustd Alg A
BEAY A std Alg A
BHEzAY I8 1/2 398 AF Al
Al s Ay A
GRS /7| BANE 3H Al Y A
AR EA 3d A A
FoAR FH AY A
WESE 3HH Al A
THed g AY A
Z1838tE AlY - SEA A
AQY/A5Y 3t Al - TEA A
ALACIHIE) 31 Al Y A
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FTEA A (CCU) sAANH

b EFA)FA(CCY) FAAND AR 214

A=A 71e71Eol oAste FHAIE

AARAE

24 5 o,

il C SEIEE T O
EAME](CCU)

4 umAR| W

8 w2 L SR

u EIE
dgr)|ma

NRGE

BH] 31

BERE

Aoy A Mk

On/Off A1g

MVB 54 A ¥

o} o

Ay <

7} 9 MCB %%

A
ro
=
o
N
I
b
oj
rol
>

TUHAIEH AlE

2 el (2 =35H), DSK7]54H4],
MCB3el g (F2pe71)

As, BxAY Al & A2 & HEP, =39 A2 &
HEP (Alabeh), Hzxd

¥ Al & HEP (A2ztsh) 3hd

A9, WA,

4y 24, LA 34

7123t (MVB 92), 7Hd sk, A,

AJdHE7, 55

A

FRAHE, A,

AT, AJAEAEY 3

6°)

A (L2 3H), DSK7) 242, Adad

’ A= )

MCB73l g (F2pe71)

As, BRzAY Al & A2 & HEP, 2249 A2

&
HEP (A1xteh), Bz Al & HEP (A2x}eh) 34+

YA, WA,

48 24, LA 3d
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Y FE

24 7=

- 7% &
Aot A
NY ge 3 7 Al
A1 grelg] A9k A7HA uH A
Aolg EH e 5V LED7F A/d1A 8l LED X% 8ol
- A 1A= CCU ON/OFF A3
NY e w4 7% Hl2
LED H% <l
24 HrE 2 ;ﬂ% Q1714 #¥ CPU LED7}
Hdsex 3, MMI 31 A4 7% 33l MMI 33 g4
71E &
- MVB 54l A¢
ANE 35 a4 7€ H| 3L
MMI sl Al MVB Z2 &2 &<l 6,7HA A
Port 65% tleo]El &<l

6,7 WA vlo]E MVB Ho] FA

18,19 WAl Bho]E NSDB Hélof EA 18,1914 €A
- 718 ANE

239 917 2 MCB ¢

H) 7

FHANEAT % 7155t
CPURE LED A% &l
MMIs}E o] F3A| o] 7]

Al ool FA Rl=A &<

CPU LED H4d &<l

MMI &} o

FHA X T
g=A el
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=1 A

*A JE

Al
AAl
Al

AAl

Al

Al
Al
A
Al
Al
Al

- MMI 3}# el CCU HlolE] |A &2l

Hr

__OO
BR

1238912 A E

Port 2..53 &4 A&
MCB “3Hf st Al

CCU Ports 3+ A&

R

9

<
=1

AL E) 3} Al

HeAdd OF 12, ANE 3td A3

N | o | o | do| dofdo|do| o] dofdofdo]lo Jo | o | Jo | Jo
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o B R R e RS N I D B - R )
N EMEIELE el |BINI2E) 8T e
Ll el e e Wl | e | e e
< o | 9| X | & N D|E|TR
Wﬂm\_ K- | 3V | A % | o < M M e o0 | ™
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) o ||
i o | o
ﬂ
70 [P [P (PO o~ | oo Slz|yalsle|elys
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(1D FFAAZA sHEAZIMMD HA 2L A=

b FgAAZA stHEAZIMMD 24
@O 71&3% 3D Modeling 24|

HEAT SINK & Back Cover

Front Panel
LCD Panel PC

l

LCD Bracket
Tempered Glass Side Cover

\.C“b\“"“‘?a
<9 2-244. 71EF MM 918 2 4 5

@ Tz
@ 71EFe F=
TE W& H| 3
- Front Panel *®Hol Zslfl7F WA FHEFH FHeoll LCD

Panelo] &g}714 LCD W8S BE3= FH
- LCD Panel2 LCD Barcket& 3] nA3A HH, 1

Front Panel # ¢ = Main PCB7} #EH+= +%
- SHOZE HAHA9A e AdZAF = Switch PCB7F

E2EZ 225%™, Front Panel AW o|= Membrane
FHol A AHAEHAR IHFHES EAF

= =0
=2 T

Switch

- Side Coveres ©Z o2

Side Cover
= FZ

Ho|_ =)
T

BACK Cover ¥
Coverol] 2%+ F+x

olE|H o] ~E ¢33t Connector PCB7} BACK
(HEAT SINK)
- Main PCBol| gA19 AY3) =2 AuAS 93 Thermal

pad7} €A A=
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T & 7%
) - PC & FH3 Z, LCD Panel, ¢Ig|H o], AY AAE 93
Main PCB L
2o YR AE 9 = 5 Tkﬂ:@]i% 3
- Main PCB9] &% QlEjHo|~AE 93 25 EFFHoZ AAF} ]
Connector PCB ) -
93 Connector® 2333 9= PCB
K dpc | Membrane Switch, 3t7], LED Ao A& & Main PCBe} F413}17]
P A% g
@ AFEA
@ LA
HEZE &
Display 250cd/m2, 10.4 “ LCD-TFT SGVA, 640 x 480 pixel, 256 color

Operating System

Windows 3.1 for Embedded MS-DOS for Embedded

Embedded PC Module : Conga-ELX Pentium 100Mhz,

PC Module 16 ~ 64Mbyte Memory

Memory CF Memory 512 MB

Operating -5C ~ +50C (Without limitation), -25C ~ +55C
Temperature (10 minutes after heating), Up to +55C

Supply Voltage

DC 110V, Isolation

Dimension

300mm x 214mm x 82mm

omep B

eeay HEZA O B2 2|8 FSE | MY S HEGR BAE HHE XS
==k tP.Gm
RN Ui
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@

%

o

3 = e, A Vs

=i HRY SheE  OF HE 0|E

27 7(Softkey) : 27 7|2 dcio] EAITE HAf ST0) 2 o= wE 7

HA ; HEAT] 4 1EA or JEA
o 2 £ Switch: 24 EA
<39 2-26. & AE7] D AW AP 715 >
@ 5d AJE 7%s

TR

'-J

| |
< 119 2-247. 7|&E MMI $9H >

- e T4

W, ARg§Abe] zzbel] wel o AJH, dak AR, SR/, A Ay sEe
2 HAHY, T ) ASeE o] FoF
=3

- CCU MMI 3tzte]l A& 2= o3 2o 27158 Al 71Egdo] dAH

'.II..'III m m n

.Iunll m ' n - -

UnEy HMEY
PENeRATARE  ERaveTEAe

.

< 19 2-248. HTA D
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Yy 3H 99 AW H) a1
- CCU MMI7} 8 & A A= 27] &

- e WA guo| we 5le) Jgo=
@R/ d 99 - YY.MM.DD [1(2Y)
Z71814 | - AFFY

2Eel A A7 99 0 HMM:SS
- ERRUE SR
HE 949 : 10719 A9 HE
3 39 o] % CCU¢ T4l o
o

El
T2

|~
y
el
~ | L
1| 4

23l Fod WE 17|18 i) A8 A
7188t | dAEHE 39
AR - ZEREF W w2 I
- 7R, MR R, AJHE 7] 1/2/3/4
- &%, 4015 29-28 AQ1E 1/27-26 AU 2
- AR 1/2

S

A

e/ 4 Y

&5, FFYPAY, AR SATE kel AH
12, Ti}%ﬂ, +d 24, e o g0l Sol7kok stvf 27 §lol
= 2 ) (o) =
FREA 1/2/3/4, =A< Aurel o2 LhEhd Aol 92 2 o), dE)E

L2, ARALTFAA 12, =8 Aol FFAZA

A 12, AU T (CCUE AF 2 - 3+
AJNF/A &4 HatAHA

AJAd-F71 1/2/3/4
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DSK 7]1E#%]

A=l

Y SR mEe

HE|SH

[T

Wed JAE o

Ef7 F9AXE AEA =/
=a

A B TR

TE AEAZABCD)Z A

(W) FdAgA 34

O Mz3 =z A
@ AlFT4

FEAZI(MMD A&

FE A=

B

TITLE - NEL(8200) CCU Disply Unit Basic Test Circuit -

_______

| ADCONV

.......................... FPGA )
: Siceonly | Backlight Con
Ethemat Ethemat | |
R-J45 TRANS
L USE to Touch—
Congatec M43
I~ FE3B454G eMMCE|
i Front USB x2 Debug q____ grrms
! Log Data Port : USEI HUB HD Audio
Lo i Cs4207
|
WINGP | RTC | | IndustialSSD |
i Power Circuit USBKEY! |SUPER CAp 4G Byte !
; Log Dalaswraga

. i Light Sensor & F'cwerlJEEi

10 4 Inch LC D(aocrxsqm
& Touch

........................

FERER

< 9 2-249. AF 74 >
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@ A FAS

gz

AR

Conga Board

- CONGA MA3-ie3845-4G eMMC8

- Operating temperature : -40C ~ +85C
- Supply Voltage : 4.75 to 20V(wide)

- Onboard Memory 8GB eMMC flash

- COM Express Module with intel® Atom E3845 quad core
processor with 1.91GHz, 2MB L2 cache, 4GB 1333MT/s DDR3L

FPGA

- EP4CE6E2217N(Logic 1C)

- Operating temperature : -40C
- Supply Voltage : 1.15V ~1.25V
-1/0 : 91

- Max Operating Frequency : 200MHz

~ +85TC

Power

- Vicor : V110C24T100BL

- Operating temperature : -40C
- Supply Voltage : 66 ~ 110V

- Output Power : 24V 100W

- Isolation Volage : 3000Vrms(in to out)

~ +85C

@ A=

BE | TR HEW & AA7=
> I5 A 2913 #Edole ¢
- POWER HXZoA 24V AY FF LDO &&= &l 3t
-4 A9 e s Bk A e PR | A8
A A3t &
Aan |- Hol 22W A& VICOR 100W A& A=A Ho 22W & A&
P AHY T F ol= A A A AA 71+ 2-390
- oY FHE& A A& (49: 100uF/50V)
- 29 48 & 7AdAY F& Y& 74 % &¢
(£9: 100uF/25V,10uF/16V) ZRA A st A
- Hpo] s =& I AIEI(100nF) A& Q+g 3}
MAIN ,
Board > RS422 T4l #-&Main F4)
-TVS 2 vl=, DCDC AHHE & &3t Hdd &2 Aol 27 =9 I=
» 1000Base Ethernet #-& (Debug &) H3Ai7 A8
FAEE | -¥F Trans 32 & isolation # &
» USB 54l TVS, Cail, isolation,
-Debug Port x2 isolation Bead, Damping Resistor
-WinGPAZ2 & Port 28 Coill & BREAA} A&
A o 2AddelH & OSC RC 3 & A&
7]5};6;]; -yl A|ZE 3 =2 x—hg_ 3= g AZE z—hg_
-AAy g LCD &3 Damping Resistor LCD =% Damping® &
-Hx &9 TVS 4& PESD5VOS1BA A&
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@ Fa3=

< a9 2-250. PC Module =¥ 3|2 4 SSD, USB HUB, LCD ¥ Backlight 2¥3=& >

@ 717+4A
o A% HH =L Js
(3.
" - e .---.@
@...x-

<19 2-251 AHE D

- FRONT PANEL : LCD, TOUCH, PCB BRACKET &< 114, AF HAX& EEZ
- F<LED, LIGHT SENSOR : He) FA, ¥ 7ol wzt sayrE =

g
5,

(e} \__/H

- USB PORT COVER : WXx] 59 o]Ed=ZR¥ USB PORT E&

- TOUCH SCREEN, LCD PANEL : DISPLAY, A%} & A Sox AL 7153
2 B2 238

< 19 2-252. SHHE >

233



- REAR COVER : &FulH

- HEAT SINK : W& &3}

< a9 2-253. $AFE D

- ALAGE: Ad 3F8&

{

Z49H

- B2 AJE : Ethernet, 5418 74 ¥

- &4l AYE : RS422/485
- A &2 - M4x10L

5408 A9

W EY=
3
@

@ . -y
No 2E49 7%
1 USB PORT COVER 15 x 59 x 2T, &¢Fvg A=A
2 DECO STICKER 304.4 x 2304, A< LED % LIGHT SENSOR X &

317 x 243 x 6T, ojAl &8 B84, LCDEHA T K=
3 FRONT PANEL 74, G2y A2
4 ASSEMBLY BRACKET FRONT PANELY REAR CASEe| 174, SUS304 =12
” Q_

5 | LCD PANEL, TOUCH SCREEN 10.4 ++J-8- LCD PANEL,

10.4” ZFSHATOUCH SCREEN — USB Key 5% 7l

LCD PANEL ¥ POWER BOARD, MAIN BOARD & 174,

6 LCD BRACKET o1 =1 3] 2

7 CONNECTOR COVER AdE @, Fvgs A

8 REAR COVER 301 x227 x 488, WEH 14, &FujFg AHA
9 HEATSINK oFu g WEH
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@ FFA A FHEA7](CCU MMD A &}&
@P Main Board ¥ A=<

< 19 2-254. Main Board % #x &3 >

(th SFAAGA FHEAIZI(MMD EHaE A
O NzHF 71 2 AsAE

@ 7I's 2 AsAd 2

A<

geA A 7ls
of =A7F Al eH,

o Mo
off
N
N

SSD, PC Module(Conga-MA3/i-E3845-4G eMMC8), AU Aol &, &=, Az~
Fx, 257, EVM, ATX Power, ®UHE, USB %A o]E, USB w =], USB Hub,
7| H=, 39 A Ee}o]

- 12 A @-SSD Al1|
- 8FQIAFE} : Conga Evolution Module boardell MA3¢} SSD 16G F-2 & %A
S sty Aol A SSD7} A2 BFUE &<l
- ZXAME ¢ SSDEE O 2 2 AMK(-40~ 85T )l YrE 4FH 8 SSD &l % w A
(APSDM016G42AN-CM1W)

9.1 Product Code Designations
AP SDM xXXXG 4

L e
< 19 2-255. PCB Type SSD ¥ Part numbering >
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- 22 AE-PC Module A&

- FAAE - CCU MMI AJEHFo 2 2EAY W8 Al LA AF"EE 4

e

rr
;

- XA PC Module &3 AHS! EnMeoll #2], Bios Critical trip point #i-& =7}
0CE EA7F Je= AL A 2=AF F biosE WA o189 EnMd
A Zuke H Al BiosE AF oA GHlolE 313

({e]

Trip Point

_igdl Y @
< 19 2-256. conga-MA3 2 Bios YH|CIE >

- 32+ A1 @-PC Module A&

- BRAAMG - CCU MMIL Al #hgoll 2l mho] @ 25 nkgsto] AL A
ou AREEE Ae 8

- ZX A ¢ Congaoll Al e A[A 2 PS_ON, PWR_OK$} FPGA F-&of WATCH
DOG 33 <1723 Conga-MA3o|A4] PS_ONo] "Holx& AL & A+ EnM
o &2ty 95~96T oA = Atololl 10C7F 54384 S7HE A= W+
252 QI3 AJF"o] 4= Conga-MA3 2 VICOR(HAEE)S HEAT SINK
Aoz F7F 2 CCU AlZHF A Back Panel 57

< AP

8

]j U

PN
T
<

T

Tek pl, g oy @ Acq Complete M Pos: 240.0ms TRIGGER

==

PuM Frequency Mode [High Frequencyl

2= SAR 25 SAHFIC] 2= SAR 25 SAHFIC]
7} CPU 96 7 HE Y 91

7 2ZYE 94 o} Hdd Frt wd 89
vlol3 & 96 Hio| 3 WE E¢ 91

DU U= 93 goird s vpolx W 88
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- 43k A

- ZQIAMEF . AJZFEo] Conga-MA3 2 VICORE] HEAT SINK =7] %7} ¥ Back
Panel +AEE RFFste] 12AF Al AFHE= AS &<

- ZA| A&k : Conga Evolution module board2 4] %13, Conga Evolution module

board2 T2A|d Z3PA 3h 3I0mA=E HAZAE EVMY FAFSE 2H 9= Back

Panel &4 & 12Ad a Al AFE, AA EFAIZ Main board= Ag 738,

ARNE D AR FH o AUS B, HIRE BF F uBE HA F 1L
gty AFE &<l ddoele AA 5V_SB, 12V_MA3, 5V_MA3, FPGA_3.3V

ATX POWERE AlolE AAs|A 28 AFE R, gpgAd e 2oldes W

AA F 1 AYPsy AR 2, LVDS, QUHE CABLE vy & o4 ¢

=, dHEE A2 INE gRAd FUF & 1 Aty AFE gl AAWEH

CABLE wji X3 ARE gl AdHE Fio| & MOSFET AA ¥ Vicor A

A24V)& Ohﬂm Ao A4 & 1 APy AFE <1, AHE CABLE
o 5

Hatel o Qs ol e 8, AmE AE] A4H Vicor A

O

S A 4 2 2l lﬂ E] CABLE ¢4, ¢IE] dY ATX POWERE ol7}aled X3, 1

AZF & A4 AY o= wolg g &3 9 ygE AA Z AF, SSD, FPGA,
29, #itelold, USB ISOLATION, E#ix 2 Agld, LVDS 2 <IHE

CABLE, ?1® & MOSFET

- 53 AE
SRAALEY - 2T AE 12 YA CPU &% 90~95C Main board &% 80°C o A
A% AR

L ZA A LEMAR EnMo] Fe
NAE LEAE 1 A AXLE[C]
T E 95
S EAXTY = 94.9
Ud By 93.8
gloj g A F 88.3
2o we) 84.5
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62 A3
- ZRAAE 43 B = Conga-MA3 tHF-(RE=wH)d] AEaj= F=H8T), Conga-MA3
7&sH-(HSPH) M= R2HE6T)

ZAAE - A2FA 07 ALY AAE o] N R AdFES 9l 2A%t
o= Ad

73 A

- ZXAVE 7|5 EH2E 8 - 1 85T oA AFEE @ EHATd AE

HSP CSP
HSP+Z71 25 A CSP+3 712 E A M HE+7A o] =X
A E(2T*3)+7A o] 2B} F-2A17F A -2A1ZF A
HSP+3 7} =& A A E(2T*3) CSP+37t2E W7 % 4 AE+A o] =X
+7| o] 2B} FX-2A1 TF A (F7HA7)-ALAH &2l
HSP+3 7} 25 A AEQT*3)+A o] = CSP+37tnE W74 9 A AE+A o] =X
EFEX(Z7HAA)-2A17F -4 (REwAD-HAYLAZ g2l

i)

CSP+#712& 7 A A H+A o] 2X
(37128 9% AEAE 2T
2727 §7)

>‘4

HSP+ZE 7125 4 A E+7A o] ~EFFX
(HSP¥A 7)-2A17F &R

HSP+3 7} & A A E+7 o] 2EF&X
(REWA)-2/7 A

5}9]

L

1
-

A&

SRAAR; - B A A= WIN GP &<l, ATP MMI 40 4W-8& AS04004PO-R=E
fA(2 =29 — -40~80C)
=

A4 : 4 RE SEAY AW, 2TA 28 FLRE 2907 BAF
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- 103 A%

AAE : wET HSP7F ASS RolglA ehol molA 0% A F ALY
A 8, DU A9 247 7 22l - Conga-MA3 Aol Wevj=g A=
Baglon} USB 25 ¥ 89l

1ot

1.5W 4, 8T ¥4a 5TZ HEZFH 312 2T A% 2

- 112 A
A - AROA TIEAE HAIEE, AeE 1008 FEEel B 4224,
LAN oflo] z13Y
- ZAAREE 4R BE Ao A A On/Off 1003 %13y

- 124 A¥
LS 83 BE 1 85Tl ANEA 5V_MA3 A MlAET FAe] i
"ol oy 85T olA] 80T E AW LEs} solA® A4FoE RYPL e, WN
GP &2 % USB H|%s “POWER SURGE ON HUB PORT” &

Zlo] 1 USB ZEE=

I
ol
ol
AU
2
2
H

- 132k A1 d
- SRIARE ¢ 30 ~ 407 $o “POWER SURGE ON HUB PORT” #}&= 7 i1s}H
gkel, 30~40% Fo %= “POWER SURGE ON HUB PORT” &<l ™ USB&= A%

- ZA A - (D) 420 R= Conga-MA3 OC#1, 3(B44, B38)ol 10K2< Z0h&3}a
Y AW USBE Efzlrdoz AHAAAOZ ZEsAL A BSAEg=E 23,
Conga-MA3 OC#1~4(B44,B38,A44,A38)°] 10K2& Ett2o =2

- 142+ A1
- olAg - AR E 8 F2HEV_MA37E B E2HEte] LVDS Bl 2HE)

- ZXARY 4z HEo] LM2596-5V ¥k 220uF 63V Al A F-8, Lm2596-5V
A=H 470uF 50V A A FE, LM2596-5V & 220uF 63V, 470uF 50V ZFA|
A 55, FPGAS 724 9 X3

- 153 A1 g
- RN - AFE FAGV_MAZE F&8te LVDS AE <D, 30~40% F-of
“POWER SURGE ON HUB PORT” gt= Z4asd 32, 30~408 Fo
“POWER SURGE ON HUB PORT” #h= ZAastd <2l & HY o3 30~40%
%o “POWER SURGE ON HUB PORT” &}+= Zastd &l AFE H|Z32}
30~40% %] “POWER SURGE ON HUB PORT” a‘r% %bzﬁ}ﬂd gk, ZHE—E]
22 USB A3t WA AT A v dH USB AAA o o]
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C ZAAG} ;4R E LM2596-5V(5V_MA3)@ A + 220uF 63V, 470uF 50V AlA F
Te AP WY, AP 33033uH)=> 68068u)Z mAS] AW USB <l
OC#1~4 A7 % USB 3tel, <IEEI680(68uH)=>33033u)= 4] + LM2596-5V
A ekl 220uF R, LM2596-5V = whel 220uF A|A, 43 EFRE(ALE,

B]x ) USB ISOIATION(S-2+eD A 7]

C EBAAG AR E A 2EAY U, 4XEE 312 2EAY F, WIN GP

QAUAME; © HH USB, EA|#d, A& LAN, RS422541 A7 2+&, WIN GP #A
1 el A YA-GE RS422%541-s BOAD RATE 115200 X 3a§&A| ZEZ} H|H
oz o] HARE WIN GPE 113 I¥std Aoz I3y, WIN GP A

B oA Trial M vyee 4 2 ARE]} A2 vy, A9 USB, HA
d, A=E= LAN, RS422F4 B4 25, WIN GP A AdeodA YA-GE
RS422°5 415 BOAD RATE 115200= X PTA ZLEV HIHF O QA o] HAT
WIN GPE 113 R8st Aoz 3, WIN GP AFEHA Trial A Yo+
A B AFRETE Azms T, AodA 1587 A LIdA AR E
ghold WA mEY

- 172 A1
- XA : Conga-MA3 W H Adsj= R
32, Conga-MA3 Ul M= BB o2 B 247k 4

2
o
i
s
By
[\\)

P

- AR AR 7R B AR A, 1A

- 183 A1 |
- ZX A} Conga-MA3 Wi # AEs= F& 37}, Conga-MA3 W& AHEA= 7
EARo " Ha 2A7F §A 9 AFE gl
A - INZE fA " ARE A, 1A FA 2 AR gl
o)

A
A4

< 1Y 2-261 W= AR
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- 192+ A1

- ZX| AR - Conga-MA3 Wi A E 3 =(UT+2T) A& A 78

o

=

J {

CEQAG 247 A B ARE el

[e

£ 85T oA Conga-MA37} CPU trip temperature 110C 2 A4 = %
% 2 Aol AR A LA > HAl vlolex~E 313

- Al Al LCD Backlight7} 2~#l®n o}t @2 HFE wol LCD i o] EAsto
Conga-MA3 AF& 9 A 7AZ A 24 -> Backlight ©98 A(fpgadl A]

1

- 2= 1
K

=~

pwm_control-& 44)
. CDSAA A4

constant SENSOR SAMPLE : std Iogic vector (7 downto O):=conv std logic vector (20 , E);
- Backlight pwm 4274

sensor_value = then pwm out <= pwml;
=

T A ARE 2 AHY d4 -> Conga-MA3 Ul Fol] AEu= 4]

- LAY FAZE o]F power surge on hub port ZAarFo] = dtgho] mH
A usb 122 308 H 2E s &l -> wingp ol (M= E) wA|o]F
A3 HE

- A4

. Conga A¥E 723 Conga YFol It =44 L FHAiA7) 85CE 2
WElE A7 LCD #d Backlight7} AA%RT 25= Ad A €< wo]
Z3le] Conga-MA3 W&ol 93-S mzx A FE

o
=

gand

38

ol LmAFA HFF A& A= AFE FPGA EPACE6E22[7Nz}
Conga-MA3/i -E3845-4G eMMC8 A2 2 l
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() FLAAZA SHEFEAZIMMD AJAF A2
O Mz =z A
ep AFT73
TITLE - CCU_MMI_A2
Ird.ﬁ.‘u-!i‘-j}:ﬁ.illoj Data :%Irr.:r;il

e ——

10,4 Inch L COERBO0)

& Touch

3V TWILCDY
T2V 1 42 (BACKLIGHT)

i)
S _STHYAM0mY
39_BAT

RTC-SUPER CAP

| t":PRLI\i

Tempenaturs Sansor
STMIZFAX

i LED0
about MAX 33V 300y

FRONT-DISPLAY
BOARD

| Aurbere

" Light Sereoe [~
i s
Button Swhch{ 1EA)
Powes Ot INPUIT 21 HOVDC Momminal 751 \OVBIGITPUT © 12, BV, 34/
Tl B2
| ez

< a9 2-262. Al 74 >

@ A FA

Rigss AR H] 32
918 SIZE AR 300 x 214 mm
(W x HxD) AR E 280 x 204 x 106 mm
Aol A2 dFrE A5 E7
% 4.5kg
RS5H 2 R1P65, X H:IP30
28 PC Conga-MA3, 1.91GHz
Micro Processor ARM Cortex®-M4 32Bit/168MHz
Interface : Ethernet, USBx2, MVBx2
MVB MAX 10 LA 7]
(=S4 O 800 x 600, 16.7M(8Bit/Color)
AR -40C ~ 85T
A= -40C ~ 85T
4y 9 Ae S/W Touch Panel and Button ST Button
Speaker &€ Audio Connector
Interface Ethernet - 1Port, USB - 2Port
EMD Type MVB - 2Port
A H 77 ~ 143VDC
dHgAg Ao 100W
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< 138 2-264. Audio, USB Isolation, MVB to PC/104 I/F >

@ 71744

e g B3 % 7S

SR S R

el {111
I® o o ﬁ f 0
< 1% 2-265. AWR W Fuw >
No 2Z 89k No 2E Q9F

1 | FRONT PANEL | 300 x 214 x 8 AL | 9 Power Connector A &5 DC 110V

3 Touch Screen FTAS00-104A5 10 | D-SUB 9P Female MVB <l & o] 2

4 LCD AA104SL0O2 11 D-SUB 9P Male MVB 2l e ¥ o] ~

5 ST Button ILP3FAD 12 Audio Connector Audio Output

6 USB Cover USB 2 Port 13 LAN Connector Firmware Update prot
7 LED & Bright el A LED

Sensor 2 2T AA
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@ CCU MMI AAF =] 2l

30~ 300~ 2017.09,26 3129 30 o 2017.09.26 82
= %] 2017.09.26 2% = il A
: 250— s : e o
52— | 2004 \ iy %= 00— /
' 150 = : 3 150— -
= - 23z 3 4 FAAYES
20 = 100— 20 = 100~
s s 3 50—~
= o il
‘om w0
ndEg | AR | oy | s |

) | 28 f;ﬁ Iﬂ“’l w3 | | (e

; =
[F= A 71238 248 ] (32788 <]
ALy AE7l JAs® B | FEEAI ] Aojwd AL @A
Aoz A stal, AFARE SYAF
- lese SREA 2 8 2AEA
305 300~ 100-  100— 100 100- 30— 300— 100 100— 100~ 100—
= =t N = W= i k= 3 faatds W— W= W= ™=
I A == = S == s AL I = = =
25 = 200~ 70 i i fost e e i 70— 19 G
= ! 60— 60— 50 i B . 50 0= w =
1 150— 50— 50— 50~ 50— 3 150— 50— 50— 50— 50—
3 3 40— 40— 40— E 1 40— 40— 10— 10—
20 o 30— 30— 10— 50~ 20 = 10— 302 30— 0= 30—
E| 50— 20~ 20~ 20+ 20 E S [ 20— 20— 20— 20—
< 10- 10- 10 10— - 1 10— 10— 10— 10—
N oo 0l = 0l 0l ca| 82 . CEE o Pl e = e
[ FMEY | MUR | SUNEYN| HuNEJ2) SUASJ3 BUNMENA | gdY | AMAR | Ml usd FWwEN2 HA¥EN3| m
4= o kmm mymauw2 [OFF [oFF QL0920 25 0 kmm Wruu1n [OFF [OF 70926 |

14:28:00
(s 3o}

aalds] (mw e | | [ ii_j|§§|—|§§ bk |55§_| | |"“'|

(7128 He| B2 E ] (Ao #-d o A

71 sA Y B AZESO] 273t Fo | tHEA 7] Aoj#BHE uAS A

EA77F AEE. FYAAZA(CCY) | 5ta, 1A ARE FAYAF)

of o3} %7|s}lH.
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stmen seawul spewnsl suusnd . 7% | ssevi] heer suweis] samens L PE @
kg | |

=2 T R -1 I 1= T I e
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el s Aolpd nHe B
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AE ol X1& CCU st A7 ddEF 79g ol

Ein=y CCU stH®A)7] 112
sl¢ B4 A% W 110V
Aol -8 At Ml 77V ... 143V
Power Input max. 100W

- Plug type: on PCB - Amphenol Circular connector, 5-pin, ECTA 133 series

on cable - Amphenol Circular connector, 5-pin, ECTA 133 series

- X1 A9E W AR

Assignment Designation
PWR_IN+ Battery voltage positive
PWR_IN- Battery voltage negative

FGND Frame Ground

- Plug type: on PCB - AMP/TE Circular connector, 8-pin, RA

on cable - AMP/TE Circular connector, 8-pin

Pin Assignment Designation
1 AUDIO- Audio 21%
2 AUDIO+ Audio 21%
3 na not assigned
4 na not assigned
5 GND ov
6 TM_CODING_G Bit2
7 TM_CODING_F Bitl
8 TM_CODING_E Bit0
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©@ MVB F4l(X4)
- MVB Q18 3 9]

UubALgk 3 [EC 61375(TCN 3#<5), Baud rate: 1.5Mbaud

- HW <QlEj#o] 2 : Altera Cycloned, W 2=gtel dd, 242 A, B o|=4

- Plug type: on PCB - 2x sub-D socket connector, 9-pin, casing shielded
on cable - 2x sub-D plug connector, 9-pin, MS series

from inotec with crimp flange and screw-type lock

- X4 ASE B A

X090//x0912 TFA G2 e} vty AEEZR Abo]o] HolHE

Pin Assignment Designation
1 LATX+ Bus line A+
2 LATX- Bus line A-

5 4 3 2 1 -
3 na not assigned
Q000
Y i 7 2 5 LBTX- Bus hn¢ B-
O O O O 6 na not assigned
7 na not assigned
8 na not assigned
9 na not assigned

- LAxx = Channel A, LBxx = Channel B

- Wz Azde] R oA EE nA Y wE 8y

F0 e WWE Agstel B 15 6, 29 7,

- AE T stueld 13 2 Ad Aol AAE AL, A 49 5= A Bl
A

4%}

dEET. g gl ‘

8 B 58} 9 Afolo] AT AR

EE oIESHESE AR AAHUH. AlolEol gl AYEZ A=dH Tl
ARERIE AlolE TR BAldlEE WAS] fEiM HE FELE dEH
of o gt}

- AVE RFA MVB @ A= ¥ 134 ¥ 25 dAsta, AE BE A

- Cable: MVB -8 Aol&
- Cable type: Siemens MVB cable

@ MVB FAl(X5)

45}

- MVB QB3| o] X090//x0912 S¢A| o212 nt2=y HAEEZER] Ato]o] HlolHE

FE st g FIH
N

- MVB ¢lg#o]2~&= TC



- YHkALEE 3EF: [EC 61375(TCN 3%5#), Baud rate: 1.5Mbaud

- HW <QlEjs#o]~: Altera Cyclone4, ¥ =2kl A, @ A, B o] 5

- Plug type: on PCB - 2x sub-D socket connector, 9-pin, casing shielded
on cable - 2x sub-D plug connector, 9-pin, MS series

from inotec with crimp flange and screw-type lock

- X4 AdE B A

Pin Assignment Designation
1 LATX+ Bus line A+
2 LATX- Bus line A-
3 na not assigned
4 LBTX+ Bus line B+
5 LBTX- Bus line B-
6 na not assigned
O 7 na not assigned
8 na not assigned
9 na not assigned
- LAxx = Channel A, LBxx = Channel B

- AE T stueld 13 2 Ad Aol AAEAL, A 49 5= A Bl
q il

2 A= olgl

- T ﬂH‘Ei BFoA MVB 2d A+ & 13 9 28 943, Ad B A
9 5% dAa
- Cable: MVB -8 Aol&
- Cable type: Siemens MVB cable

LAN Port
- LAN port= 3} %A 7] 9] FirmwareE Update & wj o] &H Tt}
- Plug type: On PCB - RJ45 connector
On cable - LAN cable
- LAN #AdE & ARG

201

13} 6, 29t 7, 4%

Soll AERT. AolE ATEE B HE



USB

Pin Assignment Designation
1 GBE_MDIO_P GBE_MDIO_P
2 GBE_MDIO_N GBE_MDI0O_N
3 GBE_MDI1_P GBE_MDI1_P
4 GBE_MDI1_N GBE_MDI1_N
5 GBE_MDIZ_P GBE_MDIZ_P
6 GBE_MDI2_N GBE_MDI2_N
7 GBE_MDI3_P GBE_MDI3_P
8 GBE_MDI3_N GBE_MDI3_N
9 LEDG- GBE_LINK#
10 LEDG+ 3.3V
11 LEDY- GEB_ACT#
12 LEDY+ 3.3V
13 GND GND
14 GND GND

- StHEA7] Ao §1AskH, USB 2.00] 4.
- Plug type: on PCB - USB connector

- LAN A9 @ A}

ok

[¢]

Pin Assignment Designation
1 oV VCC
2 D- DATA-
3 D+ DATA+
4 GND GND
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(12) SFAAGA sFHEAZ7I(MMD 4538 7}
b F@AA SBEAZNMMD T4 FAY
O NP FF

22 Na A% 72
T Rz @ AAN A4 2 AR EA
- = e = AWM 58, 524 g [EC60571
: AAAT [EC60571
i A A4 D AR EA
Z A& [EC60068-2-1
ofaw AT TN IEC60068-2-2
—iE = TL/TH5AY IEC60068-2-30
25 Aol E AlY [EC60068-2-14
FAL A3 IEC60571
AJdgH L AAAF IEC60571
WA WA [EC61000-4-5
A7) A GRAE [EC61000-4-2
AR AGH AW | wWEdE@d JAAE [EC61000-4-4
AR A JAAE IEC61000-4-3
HAAGAE JAEAAE IEC61000-4-6
A= AZaA CISPR11(EN55011)
H AL AsjA - CISPR11(EN55011)
A% 9 2449 | A% AsT, 2443 [EC61373

@ AdEE D ALEL S

o
J
I
o

b AW A E Ak
- N AT A ADEE Y Fe] Bl B8 RN 2 1SS 2
&

- 7k Aol AeE AZY

=

©
by
El
ol
ox
o~
>
Ll
N
3

|
>
el
2
N
Ry
>
>
o
2
=
r
Jor
r (o]
o
30
flo
ol
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o
o
>
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D ANPF B2 AU

- AR A Sl AFFY AAFA A wEl AdEY Ad AE 2%
o
v

- obel WYOoR PERE HANE e “LEE NYEALEAY TH)”,
HAS AT P AFFA AW F B AUE SAS) A A

- AY A B S FA e Adsk) 9% Ao a2

l

- J9NA AEEFY AN 5 HHE 5357 9§ DC 110V dYS 1718,
S UH3s7] 3 MVB Analyzere} Al @3ES MVB Cable d7Z.
- A71718Ae] SA8EE S gQlstr] #1ste] A9 F 3 Speakerg AA

- Z2EF AYAFE A YarG(AEZE o)E PCol A3 & MVB Analyzere} 2
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- AAAT A

AALEE 7} X] (mm) Z 2 X](mm) A3 H| 11
7F2(A) 290 +3 290 U3
7} 2(B) 300 +3 300 F5
A Z(C) 184 +3 184 F5
A 2(D) 214 +3 214 F5
Z10](F) 106 +3 106 e
- =% =4
AAH = 7} X] (mm) 22 X|(mm) A3 B3
A bkg ©]3} 4.5 U
- JA A
TE AA & Ay H] 31
~ A ZALEA], X H(Type), _
o] 3} ok
CCU MMI' DWG/N, SIN, Alz3d9, =% e
B HAAE

NS SLES! A3
HAXFA D [EC 60571:2012 e
3 CRVETIRE
NS SES:! A}
A sk Ald [EC 60571:2012 D

2 A At AF 72V ~ 125V GLF 50V ~ 90V)
A @AY 2 1000V (ZLF 50V ~ 90V)
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NAgE Adza A3
HAYHEAZE IEC 60571:2012 ik
NEA YHANL TV 2 UV A7NARS W ZA E2 3

NERE ALES:! 2% | wx
A AE [EC 60068-2-1:2007 >z
e A [EC 60068-2-2:2007 45
25 Aol E AlY [EC 60068-2-14:2009 *>5
WF AtolE AIY [EC 60068-2-30:2005 *>3
- AL g
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- 2% AolZ A

== Aol AIY &2

3 =
[ -
-

- -
= =
- -
" "
»
w

q

3

24
g;!}.alsaaszwi
.8’ : :

- W% AolE A

s AelE Al™ Rl

@ AA AFH A

AN ANgzd < s H| 2
AR g YAHA = dhs)] Alg CISPR11:2015 e
A7l A YA AlE IEC 61000-4-2:2008 *+s
AR BA A AE IEC 61000-4-3:2006+A2:2010 Sk
B H2E YA AY IEC 61000-4-4:2012 45
AN A E IEC 61000-4-5:2014 Sk
Az A= A AlE IEC 61000-4-6:2013 4z
- AAs A A Y
ANd71& N2 H| 3L
- Ei;‘::'.‘.'.::f':::h '''''''
F9k4 e 30MHz~230MHz, 07 e o | I

230MHz~1000MHz, A& & A35%

3
glsta sl &rEe =5de &

o
ot
l;t_ |
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- AT A Fa)AY

A7 Ald4d3 H] 1L

Z94 ded 0.15MHz~0.5MHz,
0.5MHz-30MHz, A8 % HAE=L o5

=
g5 5§12 e F5FL

- A7 A WAEAE

A71E4 A7HEH | R | JE =E LI
el edwd | A5 B A
FHARHE | HSEA B A
A4 5 B A
AR &5 B B
A A7} LCD 71%A B A
LCD 7158A B A
HE 71584 B A

- AR FAE WA

Ad#Ea Tz R AT dy ANELF | AR
80M~1GHz(20 V/m) AF &S | F8 2 54

3 AR FubaAbd | 14G-21GHZ(10 Vim) | A/ 2SS | 5% 2 53
2.1G~2.5GHz(5 V/m) AlE #2$ | 8 32 73

A 32 &8 AP A(:10%F B2 9HEE(+20%)

ALQAANFHE 3) /0 £ EQXEMNX I 4)
HoAY HHE-5 HaAY HHE-5
2KV 5kHz 2KV 5kHz
71 A4 52 82, 559 B 9= #<l

A3 B 43 O EF
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R ERE

A8 Add AEAEAD) | ARRIAEF D) AEA
73 2.0kV L 50ps 20
(8] & 2.3} +3%) B (3] 4 22+£20%) | (3]422+10%)
=5 e AA W s [ 2
oo A AAz = IR
A - AU W e [J 39
A=y k1
HeRg | 7@ deRas ] 31
(DA A ()4 A
- () A A
(+) - PE B A A
(-) - PE A A
- Az A WA
A AFAY G2 AP A
AT AP 71E 3587 Aa 3
(+) - () - PE M3 A A
s g FAGA AlFE
A7FR2 A7 = %5871 4%
Audio F-120-9A A A
MVB F-120-9A A A

1400 MHz to 2500 MHz
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5231 ES(Z|==H|) | 20190415 | 20190415 | 100005036248 | 20190415 | sHXjiorargis 23182793
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(D A7171 3242002 th)& FHEAA 51 FdA 42 RAMS 4

RAMS E4& F3837] 93l 7 A ='d AST2E &7, 24 FF td 12 E
ASFAHE 7|22 A2 AFEe B Jga A 24s F3 FF RAMS 274
w2k FHBA

Fo FZHE A=Y ALS A 7% ARE BT aFolth A7)
2 8 FRA A e RAMS EHOZ thest e

C 2 BFol g 1A E A

24 &5 =(Reliability Block Diagram)@} 17<==-+4(Fault Tree Analysis)
% 4 9 A= EA(Failure Mode, Effect and Criticality Analysis)
4 (Corrective Maintenance Analysis)

¥4 (Preventive Maintenance Analysis)

- 1% #2(Hazard Analysis)

ool e

HEPRIME] 23 B217]  pejE  REFAEAE

<19 2-268. FHAAA 74 >

820050 A7 BAE Aoisly] 9T AWME S} ABE Y] AFA2HMORA BA A
HEE olgste] DCPA Aot 3 AWy d¥de JE< Alojsta, et DC

=
ARG FRE AMEE A/1BR FHE AFIHE FEAFNE ANES
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AHEt

FHSARE= AdA o)A X (Train Control Unit, TCU), Ale]lE #HAAx](Gate Power
Supply Unit), Converter ASS’ Y, Inverter ASS’ Y, HEP Inverter ASS’ Y, 1&8]1 W&
71(CoolenN=Z FAE o] 3t}

@ ZZA A=A
Z3kA) o] A X (Central Control Unit, CCU)= A7H e & 11 A7 28 o
A, AlEdolE B3, 2FAY] 7)S5(EZ7]7] Ao, AAJAS AHE], WFE FA
S AEl &), IdAY], 1AV F, FAAAN=E AFs AY T Ves g
MVB BUS+= A#HUldlA EE ZAXSo] AZ2=o FFsiy d, ZYH, Ao 59
71sS B9eA HH, R 3 UoA AolEo] dZAE 9lom ZF XA b
olH & &4l
FTEAAZLX = 1 FIdAYZR Z=(CPU), o|ldY=8 ==(I0M), F=AF A
2EPCM), AYZFF ZE(PCS), Extension Board(EXT), th7]sxt53H ~ 2 E(MVB32),
TCN 6U AlolE ¢ o](TCN GW), MOTHER Board 18] MMIGEIHEAI7DE FAEHY,
M THA A2} MVB F4lo2 HRE FFAT & Qe sIEAAES] HFHE
ZHA] 6}—‘:— A= 2 Front Panel, Main Board, PWR Board=2 T4 =t}

5 ol

MVB 7= IOM 7=

l

TCN Alo|E
o] 71=

CCU +4 S}HEA] 7]

<A™ 2-269. FAIAZA(CCU) 74 >
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(th RAMS &4
O A= ¥ 75 4
FHsAR 9 EgA o] A= o] RAMS BAS 98 WA 7z AxEHS 74
R3ZS LRU(Line Replacement Unit) & AFZHog EHF3 & 7—} 2F9 7]
A3 AsT+x 2 7% B4 (Product Breakdown Structure, ©
=3

?p
-
.
b
B
o
0%
o
>

A719F Ze WAoo ®E FRHSAX] 2 FFA AR U PBSE Ao, A3
o] dEE AHyslH v 2o
ofelt) A % s
D Item Description Qty Function
10000 | 1| FE8ax 1
DC 100V = #8d 7147ge DC 5V ¥ ¥
11000 | 1| ACPT 1 | Asoiss Ag
Zefe] =AA=RE 483G DC 100VE ¢4y
pdl e I i 2| o me, <luE, HEP QlWEel 29 33
] AAT Aol T 2R AT g—%il%%‘— Ao}
13000 |1 AN AAARTC 1 S AA g Aol 5 HE Aojs]l HHz mUE=
HE AE g Ad
jaton |1 EOC14 BOARD 5 |PWM33RESRE YHue PWM AISE FAES
ASSY 2ejste] AWElS] Ao E =ako] B On/Off & A]o]
_ PWM33 Rc =8y QHule PWM AEE8 FisE
13200 |1 HOT4 BOARD 3 | 2siel cinifisl HEP Slmee] Ao|E =efoln
4 On/Off & o}
ar PIP18 BOARD | | @87 £5 458 QEwel UFE €EF F o
ASS'Y HE Aolvce Ag
30 | 1| | INE3Z BOARD | |ACPTE ¥ @sieiE Acis] sig AC/Hiad
ASS'Y < dges
e INF23 BOARD s | =] REEHE HE A% AREY ohE=1
ASS'Y dolgE e
13600 |1 ihs”éo?% BOARD 1 |ehgza doge 384 g
13700 |1 s BOMRD 1 |=usizge ¥c
< a8 2-270. FHZA R o tjgk PBS o >
@ 1%4E d=
AFA BA giAEe nAEFailre Rate, A ()= HAAE dAoA ELHE =< 11
Aol WA o|HABE ZHleE FTAHOE FAY & JAIN, IS 8 1HFo]
gol gle= Al /I Al="lel tieides 2ZAREE 557 o8 A7 2o
z2, olg Z& 7§—°r°ﬂ Az BE 9 7A EEFY 3AZEL Telcordia

FABEH R FPANANE TASE FE U LAE AZS 98 AZTE

g /)22 2 RFo R A FEF BAAE £W, AL, 4 4, L=, T2

%, A7H B4, AA B4 B 71eHe B4 sotd F /124 2 delHu e

% g9t

FARAA P FFAEA W AA RE HAA Hdo] AT A9E

MIL-HDBK-217F 7|=A ¢} A ZA FHAIEE A 835193, HAA Elo] 73S 74
& EPRDE A g3tgom, 714 $Ee) WAA #elo] 7bsd A9 Az ARE
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Capacitors : Class P
Discrete Semicons :

Resistors : Class P

Micro-Electronics(Microcircuits): Class B

Coils : Mil Spec

Relays RY : Class M
Relays SS : Mil Spec
Saw Device : High Quality Port

Others : Mil Spec

apolg #4 vig | WF +9 w2 ol
D ftem Description (aiture/ MR A
hour) (hour) (Data Source)
10000 FHEEAA
11000 ACPT 7.5815E-07 1,319,000 EPRD-2014
12000 Aol A=A 7.1493E-07 1,398,736  |NPRD-2016
13000 Al o ZA(TCU)
Manufacturer Data,
13100 EOC14 BOARD ASS'Y 3.4T44E-06 287,819 Similar Product Data,
MIL-HDBK-217F
Simar Product Dat
; " - ’ imilar ct Data,
13200 EQI4 BOARD ASS'Y 5.0032E-06 199,872 MIL-HDBK-217F,
EPRD-2014
Simiae Product Dai
§ oo - imilar ct Data,
13300 PIP18 BOARD ASS'Y 3.4686E-06 286,301 MIL-HDBK-217F,
EPRD-2014
Manufacturer Data,
13400 INF32 BOARD ASS'Y 1.5004E-06 666,489 Similar Product Data,
MIL-HDBK-217F
) Manufacturer Data,
13500 INF23 BOARD ASS'Y 2.6259E-06 380,822 Similar Product Data,
MIL-HDBK-217F
Manufacturer Data,
. Far = o Similar Product Data,
13600 AMON32 BOARD ASS'Y 5.2727E-06 189,656 MIL-HDBK-217F.
EPRD-2014

< 18 2-271. FHEBAA Y U3 TAHAE o= o >
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A A B2 (Reliability Block Diagram, ©]3t RBDE A& 3hHe= ofo]lo] Folzl 7]

= T fste] AR FAstool st stEdo ER 92 BAEE

UEtH, n7le] S3E BEEE 7R AlzFel Ui A=, B FHMIBR) =
A

(a) RBD Series Composition ! (b) RBD Parallel Composition |
; FR(A) :
‘ ‘ Ll MTBF :
— Unitl uniz —
FRQ) : FRQ) : Unit2 FRQ) :
MTBF : MTBF : MTBF :

<19 2-272. AE Bl ¥E =2 RBD >

D AFERX(FTA: Fault Tree Analysis, ©]&} FTAZ A A3He A28 w348 Fist
= YUAEFH] #AAE =g 7]S(AND, OR B)E o] &3t YZ7IA] moke] agoz
UEdH FT(Fault Tree)E €83t &4 AlxEHES 23t
o] E%]% 7],—2; H/H /\]/\Eﬂg] —yzl-/\}ﬁ& 7]_3_ A}O(Basm Event) uw\g;gll- 1-?_1:,1
ZZHMiddle Event) @ A4 AFHTop Event)oll tig 35S a2 ALY 4 don
2 A 2E a4 Hofgk BES Folo] AxEY A EE ek HE8E
A= 4 Aol

| (a) FT Series Composition 1 [ (b) FT Parallel Composition

System System
Unitl Unit2 Unitl Unit2
FR(A) : FR(A) : FR(A) : FR(A) :
MTBF : MTBF : MTBF : MTBF :

<™ 2-273. AE g HEF2Y FT D

TSGR} FFAAZA W 4 FFER 45% AZE AHE 01%‘3}04 Z ‘3}%
A 2z=gl gl A Al2="le] tigk RBDeF FTE FA St A=A

Rate)? H+ FHMIBHE F43tH, =4 & &
600,000km, ¥ Hx EFAZHS 16AI%F, 2HFe] B &3
Aot E4& TP

nr{m
s
=3
=
=
D

o
B
r
[
S
Do
\]

.7km/hg}a 7}
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b FHIAA|

FH3A 2] (Main Power System)i= ACPT, Z<1A|o]#x](TCU), Converter ASS’ Y,
Inverter ASS’ Y, HEP Inverter ASS’ Y, Converter Circuit, Inverter Circuit, DC Link
ASS’ Y, HK, MCT, Cooler2 A%t}

AJA-57](Traction Moton)+= 7 ol 2707} AA =M, 27 T 174 o494 A
7] 7hsol 7bsstthd 7l 7)s(Traction PowenS & 4 & WE +
o, e AJQAE7I7F ARH R sty A FHSAA
Circuit®} Inverter Circuit”} BAl Z&3t= 2E 22 FAFH 9 ,
Q145719 Converter Circuitoll Al 1% ¥AJ Al DC Link ASS’ Y& &3 & AJA
5719] Converter Circuit®. 2 R/Jo] 7}53F FZo|t}

719 2L FHIAAY T2 3 JeS WFste] FHAAA O the RBDS}F FT

N N
CONVERTER INVERTER
1 i 1
N N N
CONVERTER 5| DCLink »| INVERTER
1 AsS'Y 2
ACPT » T COLLER

N N N

CONVERTER 5| DCLink o| INVERTER
2 ASS'Y 1

N N

CONVERTER INVERTER
2 2

< ¥ 2-274. FRHSAA O tjgk RBD >

Failure of
MAIN POWER SYSTEM
N\
R

[fox\

(»/Tw

Failure of
TRATION MOTOR 2
R
uo [
i _
Faire of Fallre of Faire of
ROUTE 1 RoUTE 2 ROUTE 1
y o\ N
\ \ \
[ o [\ A
\

I
Failure of Failure of DC Failure of Failure of Failure of Failure of Failure of DC Failure of
CONVERTER2 Link ASS'Y INVERTERL CONVERTER2 INVERTER2 CONVERTERL Link ASS'Y INVERTER2
SR 7 7 < T < FERRN

EEEEEEEEE ocun po— comerren - comvesren ocunk -
2 s | 2 2 1 e 2
L L

< 2™ 2-275. FHESFA o gt FT>
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FHEAAA ] 2t FHFEE 53 1ZE ZHE 2835t RBD9 FTE &4

o —
Az, FHIAAR A g 1S (Failure Rate)% 1.3074E-40]W, HFS (MTBF)—E
7,649A 70 2 31 16417 365¥€ B9t 3 H-(1d 59 584041 23)) <F 1.3d

FTHIA R
Failure Rate(failures/hr)
1.3074 < 10-4

MTBF(hours)
7,649

D FA A
THEA A X(CCU+= CPU, IOM, PCM, 271¢] PCS, MVB32 % MOTHER BOARD,
MMIZ T4EH, PCSE 27) 25 ol BAF 29w A43F 5e 74
F gl HEE WE TEAND gae)R 2dud 4 Qor, YK YESe BE
Aok FPANAN ] A5e FAT 5 JonF Y Tx 7T 5 Yok

52 Wgste] FACIFA o thE RBDS

g9k e FPAAGA ] T2 D A%
FTE2 =dad Asds oo 2ok

cPu

I
( E . MOTHER
-{ 1OM #  PCM 4 MVB32 ¥ BOARD

PCS

< 2™ 2-276. MMIE A& 3E A o1 =Z(CCUI e+ RBD >

| Failure of cc |

/or\
/ \

ll & I"

Failure of | Failure of | Failure of Failure Fallure of | Failure of

cPU oM | PCM of PCS MvB32 MOTHER

e 1 il i - = BOARD

[ ] | \ { 1 | 1

[ cru | oM ) | ecw ) AND | mve32 | MOTHER |
4 h 4 \ BOARD |

T —JI‘_ ' -

| Failure of | Failure of
PCS
PCS | PCS |

<A™ 2-277. MMIZ Al913E S3A 12X (CCUN et FT >
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MMI= Aol dA el ZEHE stdd A F= 7eo2 g AA7F o] &
Astr et SEAAFZA(CCY) 2ol FFS vAA domz MM ZAE AT
SFHAAZACCUL 4 FAHAFERE A5 IHE é"’% &3l RBD®} FTE
A% A3, 1ZELS 1.8780E-501H, HoH(MIBF)= 53,2494 0.2 8HF 164
3659 =FL F-5-(1d 5k 58404 =&3F) oF 9. lkigi FA49

X

< & 2-65. MMIE A3k FdAAZA(CCY g A== B4 23 >
MMIE A& 5 Ao ZX|(CCU)
Failure Rate(failures/hr) MTBF(hours)
1.8780 x 10-5 53,249

MMI A FFAAZA(CCU) 75d= FTF2 oy o] 7|50 £ o
H E1A7F AEHE & 7 o] AR ood F e JhesAES 1HEt MMIE
P FPANAANCOD N AHEE Aoz B 2330
MMIE *3+3F F3A| ) Z2(CCU) thek RBDe} FTE A3 Ade= S 19
3 2.

d ecs

/."

cpu s 10M o peM | MVE32 o s MMI

_‘-—_""‘—-\—\__\___\__\_H__‘l*;_f___ '-'_f_,_f"'_

B

< ¥ 2-278. MMIZ Z&3E S3A o1 ZX(CCU)ll thet RBD >

Fadlure of COCL
_.r'. A%
.". \'.
[ oR
1
b "T“-.'
Failure of [ Failure of | Faiture of Failure of | Failure of | | Failure of
[ ] IOM PCM Fallure MWE32 J MOTHER | MMl
I T Voo ) = ) y ,
'.__ cPU ;l \ oM || Pem ( \ | omvesz | iR MM
R SN AND N g \ BOARD | |
Failure of Fal Iure of
MSJ
PCS | PCS. |

.)I. h

<™ 2-279. MMIE =33 S3A o ZX(CCU thzt FT >
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MMIE E38 FFAIFACCDY 2 FAEEE o33 138 ARES 2 g3k
RBD<¢} FTE E243% A3, 31ZELS 3.3567E-50]|H, HHFTHMTBF)+= 29,791A1t2
2 8% 1641k 36585 LAY ASIEEE 580043 <) o 51dow 4

<& 2-66. MMIE £33 A AZA(CCU tgt A== 4 A3 5
MMIE =33 FFA I AX(CCU)
Failure Rate(failures/hr) MTBF(hours)
3.3567 % 10-5 29,791

@ 1448, 9% 2 AYE E2EMEACA)

aAme 9 Jg X (Failure Mode and Effects Analysis: ©]3} FMEAZ} %3 shH+=

=
Aol 71719 A DAFES Fohha, Axdelt 71719 7HE Fol of
o e ;Ao WANAS A% TP WAL FFL 24 2 Frlske] 9P
o] = AAE AL SYste PR Wl

g 9 XwWx BX(Failure Mode, Effects and Criticality Analysis: ©]3}
FMECAZ} A 3H2S FMEAES g Aol 93] 14 T30 52 IZEEE F
Aoz Alz"oy 71719 nA e o= AL J|dst=rtE AFH R st ¥
7Vsh= W o2 FMECAS] E£4dak= o3 2.

AAd Ho = CF -1 ; : 2t o) M2

FuEASEE RSN 23 9C 5| HAd=ss SRS (Severity) 57}
{

2} 13 e YN 2 g wol(mALE)e|

UENSEL WA E(Occurrence) 23

< 19 2-280. FMECA &4 Azl >

- Al2H Ao, FAFE AT R/, 71 HY
- A 57 Bel(EE FH, dF 2 84 Z=29d 5 =)
- LRU @99 #F& GAEE PBS 74

- 1145 =(Failure Mode)

i:l
.'_,
of?
o{l
oy
-
=)
=
=~
D
gl
—h
—h
D
(@
<

=
- 1Y FE A4 =Severity)ol] ot % 71E
- FHRAA ) TFA AL Ui FMECA &4 A= 71& Zeld HAdA

71E=S A83
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<E® 267 AA% 7E >
Consequence _
E Consequence Description Ao (Ml 2= X A)
Category
Cl Negligible(FA) & 7H&h) 10% o3t
C2 Minor(7g =] gh) 108 o] A 208 njgk
C3 Major(5=£2.3h) 205 o] 2A1ZF H| Tk
C4 Critical(Z-th §h) 2A1ZE o) 8AIZE HHE
C5 Catastrophic(x] % # 1) 8AIZE o] 1Y w|gk
6 Disastrous 19 oA
(Aol A7 3 -
- AP Ql(Failure Cause)
- FTA 32 RBD @Al oA £49 A3E &8
- AA A AFolH, o2 Q& WA= A3 1 RE
- 1% BEE oy 1A WAYUSY A3
- RAEY FFe AT AR o8, “FHF HAY, “overstressing”,
“3] Z(fatigue)”, “F-2](corrosion)”
- old mARAele Zhzhe] WA = (Occurrence) Zkoll ol &
- FHEAR 9 A AR o 3 FMECA A A= 71& ZHY A o A
AE3 AT VEs 483
< 3% 2-68. AT 7]+ >
Ranking Category Description
- Improbable(E] HHah) Less than once every 100 years
P ) (100 13)m) %)
E2 Remote(o} = 21 ) Once every 10 to 100 years
K 104 131" 100 13 o] 4
. Once every 1 to 10 years
F3 Occasional( 2)
e 1 13)w)qk 109 13] o]
_ Once to 10 times per year
0] & 2] 3}
F4 Probable()lu = 5H (A7} 1:‘3:]0]}5]' IOQU]?})
F5 Frequent(s1#3h) 10 to 100 times per year
d © (A%t 108|014+ 1003 ] 7)
More than 100 times per year
F6 Very likely(w]| & A}F2-AY81=)
y Hhely(hF Aaaet (A% 1003] 1)
DA A
- 1RAREe nAANS At HEske WU
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WO ERY TAU, WARE, FIFL AANAY BAES FhA]

mlth AbgEold & glofok 3

& o
oA i deElstel] nAUAL 7] B e e 7 U

B
dlo

- 4 BEE AARE AN A" mAs AA4Ee HAES 7|22 Risk

isk = AZ&=(Severity) X ¥ =(Occurrence)

R
- TSR 9 FEA A e FMECA &4 oA+= 71E Zdld HA ol A

Ee A&

b hud A= Bty |
Cl C2 C3 C4 C5 Ch
s neglisible minor major Critical Catastrophic Dli']?fjtrrcﬂus
FA g 74 = g Fa% Foigt A HHA A
F6 Very likely
niE s sl
E5 Fgequgnt
F3 Occa%ioinal
< 19 2-281. Risk 7=+ >
Ranking A

All steps should be taken to further control the hazard or the
A activity must cease, in extraordinary circumstances
(B S50l sidste AU WHEA AARF §H)

Risk is generally regarded as tolerable but should be further reduced
if a significant net benefit in doing so can be demonstrated and/or
B there is an additional control measure which is recognized as good
practice in other relevant railways

(B 550 sigdste Adde 37139 T3t s8] 7

Level of risk is broadly acceptable and should be subject to

C continuous monitoring
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@ FLFEF DAE L 59 oS
BE 57 o} AR37) glaAE AA BE Heold Aol 3

ol FAROR FYo| FsstAR, BAHDA S ol
AT AT BE D A2EA A D3ARE GS34717} ofdeh

Z3 = i = = 3T =
9 Z3A AR JfEEEe] PBSE V|FOoE AZTEYNE F
= =9 = & 2= o == = =] |= e 2 = =
IFE dSFe T3 HIETFHES 4SS olE T3 FEFS nA FUIE A
oot FAY 3 178 BE4E ofojt] ZAY -+ 18 ]
m ItemDescription Qty | (failure/hour} | MTBF (hour) m ItemDescription Q'ty | (failure/hour) | MTBF (hour)
11000 ACPT 1 T.5815.E-07 1,319,000 16200 DCHRe ASS'Y 1 & 1110 E-08 165,364,000
12000 Aol EAARH 2 71496 E-07 1,308, 758 16300 DVT 3 69740 E-07 1,433,893
13000 Aol FA (TCUY 16400 HHE 2 1. 2690 E-06 “TEE, 000
13100 EQCI4 BOARD ASS'Y 3 34744 E-06 287,820 16500 AR F A
13200 EOIl4 BOARD ASS'Y 3 5.6367.E-06 177410 16510 OVCRI UNIT 1 L8553 E-06 538,990
13300 PIP1& BOARD ASS'Y 1 3, 4784 E-06 267,490 16520 OVHe 2 L1413E-07 &, 761,600
13400 INF32 BOAHD ASS'Y 1 1. 5004, E-06 666,490 16600 84934
13500 INFZ BOARD ASS5'Y 3 L7520, E-06 570,790 16610 39 An A E{DECC) 1 9.370E-10 1,067.235.859
13600 AMON32 BOARD ASS'Y 1 5.6367 E-06 177410 16620 F% A= A HERCC2) 3 9,300E-10 L067,235,659
13700 IS026 BOARD ASS'Y 1 ama—_op_ 257,700 16630 = DCHe 1 11413 E-07 8,761,600
13800 PIFZ2 BOARD ASS Y 2 Z35ME-06 AZ3,840 16700 Al 2T FA
13900 MVE BOARD ASS'Y 1 4 8952 E-06 204,280 16710 EFC 1 9.3700E-10 1067235859
13A00 DIP24 BOARD ASS'Y 2 7. 4283 E-06 134620 16720 EFHe 2 1L1413E-07 8,761,600
13800 PWM33 BOARD ASS'Y 5 60638, E-06 164,370 17000 Inverter ASS Y
13C00 PUZ33 BOARD ASS'Y 1 8 5624 E-06 116,790 17100 HEAT BLOCH 1 4 3758 E-08 22,852,964
13000 0OPO2 BOARD ASS'Y 2 5,0347 E-06 156,620 17200 IGBT 4 1, 7533 E-08 57,035,305
13E00 INF73 BOARD ASS'Y 1 32161 E-06 310,840 17300 GATE DHRIVER 2 AZNLE-07 A, 366,641
13F00 PWS24 BOAHD ASS'Y 1 AZT2AE-07 2,340,600 17400 POW ER 1 10456 E-07 9,564,070
13G00 POWER(PWS27) 1 334 E-06 208,560 17500 CAPACITOR 3 9,300 E-10 1,067,235,859
13H00 MOTHER BOAHD 1 38430, E-07 2,60, 100 18000 | HEP Invertsr ASSY
14000 Input Circuit 18100 HEAT BLOCH 1 4 3758 E-08 22 852,964
14100 MK 2 1, 2690,E-06 TER,000 18200 IGBRT 4 1, 7533 E-08 57,085,305
_Mam PCHE 2 1. 067 E-06 SH3.573 18300 GATE DRIVER Z 2201 E-07 A, 366,641
14300 FCHRe 2 3.0147.E-08 33.171.000 18400 POWER 1 LO456 E-07 9,564,070
14400 ICT 2 TG E-07 1,385,800 18500 CAPACITOR 3 9.370E-10 LO67.235.859
| 15000 | | N 19000 4 7.1644E-07 1,395,800
15100 HEAT BLOCHK 1 43758, E-08 2,852,964 1AD00 2 T AR E-07 1,395,800
15200 IGBT 4 L7533, E-08 57035305 18000 1 L2890 E-06 788,000
15300 GATE DRIVER 2 22901 E-07 4,366,641 1000
15400 POWER 1 10456, E-07 9,564,070 1C100 1 4 3758 E-08 22,052,964
15500 CAPACITOR 3 93700 E-10 1.067.235859 1C200 FAN 1 1, 2500 E-07 8,000,000
16000 DC Link ASS Y 1C300 SENSOH 1 24120 E-07 4145937
16100 e AE A E(DLC) a8 9,3700,E-10 1.067.235659
= = D 2= =
<9 2-293. FHEAAA 1A4E 9 FATH dF A D
ofoj A 5 IFE kS
1] ItemDescription Q'ty (failure/hour) MTBF{hour)
10000 Z 3 Aol 3 (ccwy 1
11000 F9A=FA RECPU) 1 46017E-06 217,311
12000 ojFY &Y I EIOM) 1 5.8912E-06 169,745
13000 A5 &4 2E(PCM) 1 3 7953E-06 263484
14000 AL EJ2E(PCS) 2 2.0650E-06 484,262
15000 Extension Board(EXT) 1 1,9600E-08 51,020,408
16000 oo 5 A gH 2 25 (MVB32) 1 3.6471E-06 274,190
17000 TCN 6U Ao EHIOl(TCN GW) 1 7.4596E-06 134,055
18000 MOTHER BOARD 1 4, 4460E-07 2,249,213
19100 FRONT Pansl 1 5.6701E-06 176,364
19200 Main Board 1 8 .5682E-06 116,711
19300 PWH Board 1 6,3710E-07 1,569,612
Z3 2 = 3% 2= =
<O 2-294. TRAARZA 14E D o oAdF 2 D
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A BEH @Y ——
s | ACPT ﬁ‘ %g b gﬁg X | mep | mor | mx [wen ——
e
A [ A | A A e | A g | Aue | Ane | g T A | AR | NEY
1 15,835 Ea52 3,30 2:11E f: "Bt e AL43 27,458 16,756 18522 14,733 2,185 1030 317,062 4,537
2 5,537 15128 15,563 15,756 15,364 15,463 16,364 18,822 lasas 15,564 4.779 4080 167, 145 484877 478,553
3 16,760 15841 1RG5 n65 14,545 §E R i 18748 483 061 BAEdI
4 15,936 15,115 1875 18330 17106 15017 180 45395 170, BB0 B24.708 808,531
5 1630 | 18815 5,8t Ity | i8iss | 112 Lk 16,154 Loangol | Lolzasg
[ 18,265 154820 16483 17,104 17207 Im i 17.580 16T 4555 1 174, 7a L21ERLE LE7H G20
T 184749 15548 16,657 125 17,585 e 16,531 17505 3216 Lo
B 14,564 M.l 16,840 I 17458 17,504 17468 15,707 17, ma B log 148 LEa el
B 1442 14 827 17044 17,685 17,7l 17 668 1B 178 3006 17,806 % 1} £ 18 L& B2
10 2% ) ITE 1761 16,066 15,454 636 3314 Laas 2o
11 14036 18 (56 18,154 18,5 18508 160 18,36, 5204 MY 2061 855
12 JLE=Rl 15250 18 3 18,720 18,756 1545 18511 543 1m0 2317 814
13 17,120 18457 18,817 18,487 a0 1663 1720 54 3414 238381
14 11316 w06 | 1asm 18815 | Imear | sd86 | adds b4 ey
15 14,25 068 .24 |28 45 75T 1g0az 32338, 18440 17008 18147 BAls 3433 AN 3.031385 280L.788
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