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ABSTRACT

This paper introduces the main function and protection method of IGBT gate driver that
designed by KOROS. Recently, the applications of insulated gate bipolar transistors(IGBTs)
have expanded widely, particularly in the area of railway converters. This driver is suitable
for railway traction applications, so they are designed for circumstance of railway vehicle such
as vibration. The input control power for this driver is supplied from battery charger of
railway. it is no necessary an isolated power supply board or auxiliary power supply, with
substantial savings in cost and space in railway applications. This gate driver can be used
wide range of input voltage. So, performance of the driver has no relation with the battery
voltage(70V~110V). The protection methods of IGBT gate driver have many kind of ways, but
this gate driver is designed to apply to converter for railway system, so this gate driver
includes protection for arm short current and low control power voltage, etc. And the process
of protection method and protection reference value are optimized by means of sufficient test
with our own facilities.
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2. Gate Driver
2.1 Gate Driver /1S
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2.2 Block Diagram % ¥ ujx]

¥ IGBT GATE DRIVERY HYBRID IC9] # #}X ¥ Block Diagram< oteis} 2t

E 1. Pin Description

Pin Name Function
. DRV IGBTY 948 7% 4% CMOSHY 99 pin.
“Low” € o IGBT on A%, W*d 68kR pull-up A8
9 FLT Fault £ A%. open collector type.
fault @ 9 “Low”, normal ¥ ™ "High-Z".
fault Ao latch® fault AZE IRFA 2 FXsq AFF
3 CBLK NEE 987 H¥ LA S capacitor DE. HE
w8 100k A3
4 i PV fiber optic receiver®] WY{ 5V &9,
56,7 VCC AY A (+) @A
89,10 GND A9 AY Gnd 23}
11 VREF BAF FAE A% 71FZY UE pin,
12 COLL Collector 2 %) (desaturation) ZA 93 pin.
13 GATE Gate +% pin.
14 EMIT Emitter pin.
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DRV |1

Vee [T1 ] VREF
) Monitoring COLL
Fault Status
FLT Output | 3
Protection
RCBLK [ 7] Blocking Logic oA
Time Control (Soft turn-off
EMIT
and Latch)
Precise 5V
PSV |4 | Output
vee T (8] GND
vee Low \./olt'age GND
Monitoring
vee EF GND

(BLOCK DIAGRAM)
2.3 IGBT GATE DRIVERS 58 7% 8.9

231 ¥8¥49 AAY RE
A7 JAAY DCIOOVelY, A=A £ Alojdde ¥EFDC0-110V)E F<
3o gHAde] DC 35V stz WEAY AAGS WE fault Y7L TPt FEHE
g A, gHEAAe] DC 45V ol d o2 B53d fault A&7 AAH AFF M5
o} ol A% BtdiE AYe MFEFEY O] I3A 4ASS AL S FAY.

232 IGBT 27e] #3%F 2%
IGBTY A F = ogddF AlnA IGBTS Collector A 9 (desaturation) & 7% &
fault 43 F 2Rs, FFAETE JDEo IGBTE BEgd. 4xe] T/ g 7)&
A E ¥F3d A7 271§ d2A 2FES Ao

233 Fault ¥ A] Soft Turn-Off 7]%
Fault 1% 24A £ Gates} Emitterzte] AgE 11V A2 ¥ Fo o8 AFe a3
g 2F3 WME A7 A3 tun-off FLEM  turn-offAld] 2AEE  collectors
emitter7t 2] spike AY-E 42 3sl9 IGBTE 23 3%o

2.34 Fault 21% 9] latch
Fault 413 247 FAF ro)2d W WAE %0|7] Y39 LPF(Low Pass Filten&
AHeEtd e, oo wel Sus A" fault 4 Z(open—collector output : pin 2)7F ¥ =Y
A latch¥lo] FEANZE 2ddA 8ok Latch 7152, 443 o8 vtE A g AFd 9
¥ g EF2RE £AE 23U
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235 Fault 244 dANAHQ AFE NF9 A
Latch® fault 43&= ¢72 AZHpin 39 capacitor Coxs Q23] BA)o] A T+ F
F20359) offd o} shAHCh Fault 2155 A A AFdA7xe 2d SAHA Fon
ol /1ty AT F A3 e A2Ho IGBTE 23 ¥v)

2.4. Functional Description

241 7% 44
23y 2% 3] optic receiver =3 optocoupler o] FEAZ ot} "Low’d o IGBTE

on “3He]™ Pin MR £ kQ ¢ pull-up A&e] Uk 48 pine ¥L noise AL 943}
o} Schmitt trigger 54 €& A3 dth T8, oj=d o 35 & WX 37 Yo LPF
b 3= e
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PSSV

TS
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242 AAY, AAF Faultrl 23 F3

Pin 2( FLT )¥ open-collector typeS A fault Aol E “low” Ateholn], AAHE Al
* "High-z" &7t |tk
Fault 232 Pin 2( FLT )& 5psec A9H9) latch® ™ “low” 4e17b fch, Fault Aol
e N7 WA= 29 49 2o Pin 1( DRV)e) "high” 42 YA F5oo} latch
¥ FLT A&7 #AIT (284-2 F=2), ;

= fAFHo ot e dAHAMZE pin 39 capacitor Cox®) 98 AHANT. T pin 1
( DRV)®] "high” AejollA AN 25 Ao "ow” HHZ Wachd, tha] “high” A2
YA Fx5 ook latch® FLT A&7 §A¥D (2P4-b #Z : retriggerable action)
SR zener diode(Dref)E pin 119l 9234 IGBT 2ate] £2= FAF == vFAlz A
Fol oi# vl HLE AT (GBT 4219 A Leveldl B 7|& A9 zZvsrge
At}

Tum-offA] ¥ Collector AYZHE o] ping BEs7] 28] Y4 fast recovery
diode(Dm)& AH83t9 93389 AA A 29, tum-offr] ©] dicde® §39 T2 dAFY
QA E 2HAI717] 45t AE2 A Rm)E QZI (43 doly =)
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—» a— Soft turn-ofY time:Sus
D (a) not retriggered latch
E]i ;,
P 1] 1
V. (pin13topinid) ‘
o M= : S
Sl I R N = N R
—»: i~ Sensing delay time Jatch ;
. : fault latch time —
FLT H : ie———— re-blocking time [
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_, u—- soft turn-off time:5Sus

(b) retriggered latch

2% 4. Fault MZ 9 latch2} sHH|

GATE, EMIT pin®) 234 X% HAuX= 3300V/1200A9) IGBT 438 F3% 4 U= +15A
oy, Gate £d HFE gate H3d ga|A ATHC]
GATE, EMIT 3¢S tAY¢eE FEHEZ AN A 8L 287t =19, IGBTS] e
A BA Mg mold 2Psi, 4229 EAQY RA tum-on HFES tum-off £E & 4 o
2AE & F U

IGBTe Host 7t71¢ Aol back-to-back zener diode® F¥ZA3d AAnAF LA gate A
49 A5e HAE dAddo} 8n), £ Y/NEF IGBTS 2% gatest emitterzhell 7514
B)(Cge)E AA3Y tum-on AF9 71€7)8 ¥Fe] vt 4xte] g¥3 gojece] o3k
AFY 2715 F43 4o (295 F=R)

2%l 5. Gate Emitter bj

,206_



3. Drive 913 2 =4

3.1 Drive 93 dE%=

4. 49 doH
41 AAY B3 FF
CH1 : Fault signal, CH2: g%t

APy Driverd] f#8AME A3 dFo] JAG B3 T3 &2
A2 €49 DCOV AEdAM BEF %
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42 Arm ShortAl B3 532

CH1 : Collector 7$], CH2 : Fault signal
Al 3300V/1200AF IGBT %A COLLECTOR A E AMA 8] 2sdlg B55% &9
AEZ3 : COLLECTOR A7 12V AXE 45Ad B3FH

CTéK Rurs 1 0.0MS/s

43 Soft Turn - Off #¥

CH1 : Gate- ground A%}, CH2 : Fault signal

Ajguy - 33 S AA) Gated) Y7 11V AER 2E A Turn-off HEx &9,
A¥23 11V A2 93] Susec ©lH2 Turn-off
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5. &

oj AFR AjRo] /iLd IGBT GATE DRIVERE &A AH&Hoix|n e 8L ¥4
IGBT GATE DRIVER7t \H3 Q& 715E ZHAA, §3] 53 o4ete] &7 zde] 49
g Az AFE AuEHY TFo HPHAEE Fx B d7]HYD FEAE st AAHAHL
AT AFE d¥EE 2 544 1%, A2 AR FAEHE A9 BeERGATE
DRIVERY 7% 58 =¥ AUy Iohsisie dAHA R,

£ IGBT GATE DRIVER &2 3300V/1200AF IGBT 42 F/HE 7588y UEE HAH
ARoM(29F FoF 2 kHz #wh), AF o e AAY AFH $Ho AL HAW
22std AAHA BE FF 750l FFHHA 848 dAHAHY.

£ DRIVERY RE FEL& 2%, 3§, Wigd tg A= AFo] 878 ZE AY 24
nEEE FH FFoz A HAew, A R AM AEE FE9 2 Y15 dFHUG.
#A # IGBT GATE DRIVERE #ZEZAF(F)AM AAse EE IGBT IHHET ofyz},
ZAFAAE A¥E, Y FEE AWHA FHEHAX I o, 2 AHY 2 AAGC AH@
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