ISAHAYA Hybrid ICs

Jul.2004

\ /
)Dc ISAHAYA ELECTRONICS CORPORATION http://www.idc-com.co.jp



Contents

1. Application example of hybrid IC for
Inverter peripherals

2. IGBT gate drivers
3. DC-DC converters for inverters

4. SUB power supply

\ 4
IDE ISAHAYA ELECTRONICS CORPORATION http://www.idc-com.co.jp



AC440V

oI

Peripherals of IGBT Module

SUB power supply

DC-DC converter

: ° :
Y T VLA106-24242 i drlvep: l:r , IGBT
- M57962AL —1—] -
® i ; : ! module
VLA106-24242 M57962AL F— | :
O : IE :
VLA705 | { %] VLA106-24242 M57962AL — :[:
7 — ’ iy
1 : Y
¢/ VLA106-24242 N E708OAL _|[:+ —r \ Motor
. 1 e E : I
.'_ VLA1 06-24242 M57962AL : jI E : Current enCOder
— 1 1 .
{ VLA106-24242 M57962AL L i Sensing
*—— 1 I ;
— ! : YS243DS-05F
L 4 @ :
||
controller
¢ Y1 vs246Ds-05F :
+_ YS246DD-15F sos1bs-0or L~
; CPU Outs_lde control
! terminal

’VDE ISAHAYA ELECTRONICS CORPORATION

http://www.idc-com.co.jp



IGBT gate drivers road map
1 9|85 1 9|90 1 9|95 20|OO 20|05

Base drivers for transistor modules

M57950L,M57951L,M57917L

EEE |>
Gate driver for MOSFET modules RN ’
M57924L,M57956L
Gate drivers for IGBT modules | Femmmmmmmmm = = = l>
M57957L,M57958L

Usable to MITSUBISHI

For High frequency NEH.s.er;ei ] >

switching

VLA502 Usable to MITSIBISHI
With DC-DC converter -H,-F,l;lF-s.en-es- . *
for gate

M57161L,VLA500 Usable to MITSUBISHI

High isolation [RGESIRES
n
strength mEmmmEs *

Added short circuit protection

M57959AL,M57962AL,M57962CL
M57159L

M57962K Usable to MITSUBISHI
MDxxx series
Transformer type EEEEEEEN >

M57174L-03
M57174AL-06B, M57174BL-06B

Under development
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Selection Map for Mitsubishi IGBT modules(1)

<For H series>

15A 20A 30A 50A 75A 100A 150A 200A 300A 400A 600A | 1000A
600V MS57
Class M57159L 959AL M57962AL,CL
1200V
Class M57159L M57959AL M57962AL,CL VLAS500
1400V
Class M57159L M57959AL M57962AL,CL VLAS500

<For F series>

50A 75A 100A 150A 200A 300A 400A 600A
600V M57
Class M57160AL 161L
1200V M57160AL M57161L
Class
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Selection Map for Mitsubishi IGBT modules(2)

<For NF series>

100A 150A 200A 300A 400A 600A 900A 1400A
600V M57959AL M57962AL.CL
Class
1(:2I250: M57959AL M57962AL . CL VLA500
<For NFH series>
100A 150A 200A 300A 400A 600A
600V VLA502
Class
1200V VLA502
class
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Selection Map for Mitsubishi IGBT modules(2)

<For A series>

100A 150A 200A 300A 400A 600A

1200V

M57959AL M57962AL,CL
class

<For KA series>

50A 75A 100A 150A 200A 300A 400A

1700V

Class M57962K
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Power Supply built-in type IGBT Driver "VLA500"
VLAS500-01

OUTLINE DRAWING Dimensions: mm

83.0 MAX

A
\4

3
>

BLOCK DIAGRAM

DC AC REGULATOR | | taron || oerecr @ Ttrip CONTROL
CIRCUIT
CONVERTER DETECT PIN

33.0MAX

]
=
==
S S
S
=
]

a

Y

T TN

L 2.54 4.5MA>(‘J= _11.5MAX e _—
”EBMLMAX 5.0M % 15.5MAX : | 3\ GND
@ '—K TIMER @
J\ gFRECSLﬂ @ COLLECTOR
FEATURES {( INTERFACE™ @ Vo
(1) Built in the isolated DC-DC converter for gate drive () SHUT-DOWN
(2) Simple design of peripheral circuit DOWN GIRCUIT (#) Sheeo contro
(3) SIP outline allows more space on mounting area T @ FAULT OUTPUT
(4) Built in short circuit protection - I @
VEE
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High speed type IGBT Driver "VLA502"

VLAS502-01

OUTLINE DRAWING Dimensions: mm

83.0 MAX

A
\4

Ve

BLOCK DIAGRAM

]ﬂnﬂm”' ! ::q @VCC
‘ 2.54 4.5|v|,3>(l 11.5MAX DC AC REGULATOR | { aten || perecr —. Ttrip CONTROL
5. 5.0MAX 1 CONVERTER CiRCUT —. DETECT PIN

33.0MAX

==
) e
===
===
=
=
===
=]
=
=
=
=
® e R

P

S OMAX 15.5MAX
0 ® o =
(4 20) GND
CEATURES ® < J\ gTIRI;{’I\EACISE% g COLLECTOR
(1) High speed switching (Propagation delay time : Typ 0.4us) ) 4 Eﬁ?‘; INTERFACE> K ve
(2) Built in the isolated DC-DC converter for gate drive (9 SHUT-DOWN
R : > GATE SHUT- 27) SPEED CONTROL
(3) SIP outline allows more space on mounting area 3 Down @ FauLroureur
(4) Isolation strength : 2500Vrms, 1min. © | { | L%
VEE
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All In one driver for IGBT modules
M57174BL-06B

OUTL'NE DRAWING Dimensions: mm
BLOCK DIAGRAM
ittt -ttt |
75.0 MAX ! =3¢ > T comparator] { oriv Une
(\ i I 3 § T circu?t :%Ups
g Ur > 25‘ glt:ifart d _’3 g Comparator| | prive e o
P ) : circuit e
> v, :)_W,_| o ; Buffer — A e
LR R ’ Ok APt
: oo T | |circuit O
U @Dt {E s ,
|<2.54 | Oscillation *t T !
45 MA 4.5MAX Timing 1__ Circuit i '
10MAX L D
@ @ 10 UN®_ reIV|s.|on _I% Ci:gljt UNG
U ‘ r-tl;l\;?s:%% | Drive I
— rl}/ Circuit _@VNG
WN revision l D— Drive —@WNG
[ ) 4 Circuit \
FEATURES @) 3 . NG
(1) Not using the opt-coupler Cn (22) | Timer | {>— NC
(2) The power supply for high side gate drive is unnecessary | é é; NC
(3) SIP outline allows more space on mountingarea T T TTTTTTTTTTTTTTTTTTT ) B S0
(4) High side isolation strength : 600VDC, 1min. o e
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Application of M57174B1 -06B

-

i T
T m
AC240V °>" = 7
c ~
K ) S 2 \ Motor
O
23S 1 1 |
=1l | Il |
Q=
Upg UpdING  Vpg Vps Vg Wre Wes Wi Up = U,
Over-current C Vo =1V,
detection circuit B +1|NSV \L/JVP - \l/JVP
+5V M57174BL-06B VS - Vz Controller
Wy |== Wy
oV Fo > Fo

 al
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IGBT gate driver family(1)

For IGBT gate drive Under development
For MPD
600V, 150A class IGBT modules T . i
1200V, 75A class IGBT modules Short circuit protection |——— M57159L-01
600V, 200A class IGBT modules Short circuit protection M57959AL -01

1200V, 150A class IGBT modules

‘ For H,U,NF series I 600V, 600A class IGBT modules Short circuit protection ——— M57962AL-01
1200V, 400A class IGBT modules |

Adjustable fall time at short circuit  M57962CL-01

600V, 600A class IGBT modules
1200V, 1400A class IGBT modules

. 600V, 400A class IGBT modules Ty
) Ve, Ve built in — VLAS502-01
For NFH series I 1200V, 600A class IGBT modules ccr Ve

Vee Ve builtin - ———— VLA500-01

: I 600V, 600A class IGBT modules Short circuit protection
For KA series ' . ) —— M57962K-01
1700V, 400A class IGBT modules Isolation strength : 3750Vrms ES:NOW CS:Sep.
600V, 400A class IGBT modules Short circuit protection
, 1200V, 200A class IGBT modules (Using RTC circuit) M57160AL-01
For F series
600V, 600A class IGBT modules e
1200V, 600A class IGBT modules Vee: Vee builtin ML
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IGBT gate driver family(2)

For IGBT gate drive

Under development

Cope with CM50MD-12H

High side isolation strength
600VDC 1min.

M57174BL-06B

For non-isolated
inverter _
Cope with CM25MD-24H

High side isolation strength
2500Vrms 1min.

M57174AL-06B
CS:Aug. MP:Sep.

For isolated Setting gate resistor at outside
inverter Up to 1200V,50A class

Isolation strength
2500Vrms 1min.

—— M57174L-03
CS:Aug. MP:Sep.
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To Drive IGBT Module

controller ( “ !D

VIN O Y
IGBT module
Ex.)CM200HA-24H
TTL etc.
Isolated +Vol
) o——

DC24V input DC-DC converter

or +Vo2 &

DC15V input VLA106-24242 -vo

O VLA106-15242
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Isolated DC-DC converter

VLA106-24242

OUTLINE Dimensions: mm
DRAWING
33.0 MAX
24.0
24242
® XXXX MAX ~
L
” 5.5 MAX 13.5 MAX

4.5 MAX 2.54x10=25.4 4.5 MAX 18 MAX

@ @

ES:NOW CS:NOW MP:’04/7

PRELIMINARY
FEATURES
Input voltage range: 21.6 to 26.4V D
*Output: +24V, 100mA (output power : 2.4W)

(Can separate +16V,-8V for Vcc and VEE)
*Thin-profile and lightweight design
sIsolation between input and output : 2500Vrms, 1min
*Built-in over-current protection circuit
*Pin compatible to M57145L-01,-02

BLOCK DIAGRAM
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CONSTANT
VOLTAGE
CIRCUIT

+

<
o

N

OVER-CURRENT
PROTECTION

1 ! JI
e E———
<
¥o!
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r
1
1
1
1
1
- 1
I 1
1
. 1
| DRIVE :
| CIRCUIT .
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1
1
1
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)
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DC-DC converter for IGBT gate drive

For IGBT
Under development
IéoclatgecfI For LI Isolation 4 | Hoouvinput +16V/-8V.100MAL \/) A 106-24242
convarter 1200V IGBT 2500Vrms P output

+16V/-8V,100mA
output

—| DC15V input — VLA106-15242
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100W power supply for AC440V system (DC-DC converter)
VLA705-XX

BLOCK DIAGRAM

OUTPUT
DC24V
. - 'S}
:[I"]: Gate | P
Driver B ' '
Control i i
INPUT Circuit I Constant | |1
DC450~800V§ :l]ﬂ: Gato | Vvoltage |41
. . Driver _l_ Circuit : :
FEATURES §O§ N
Input voltage: DC450V~800V A o O

«Output : +24V, 4.2A (Output power : 100W) | |  — | | |

«Size : L x W x H = 180 x 70 x 45 mm Photg | Short circuit protection
. Over current protection
sIsolation strength : 2500Vrms Coupler
*Over current protection
*Over voltage protection Photo Over voltage protection
Coupler []
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AC440V system isolated To Drive IPM (2)

DC-DC converter
24V

VLA705 Isolated [DC-DC cdnverter | Main power
AC44OV@ VLA106 VLA106 VLA106 VLA106
24151 24151 24151 -24154

Now YS241DS-15F
development

15V

VLAG00-01

controller

Interface circuit IPM
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Isolated DC-DC converter

VLA106-24151 FEATURES

Input voltage range: 21.6 to 26.4V DC

*Output: +15V, 100mA (output power : 1.5W)
OUTLINE DRAWING *Thin-profile and lightweight design

Dimmensions: mm «Isolation between input and output : 2500Vrms, 1min
*Built-in over-current protection circuit

33.0 MAX BLOCK DIAGRAM
[ |
r=== +V
FILTER 3)*Vo
v, 9‘ FILTER i : P Q
v ol :
' . CONSTANT
24151 24.0 : il VOLTAGE NG
@ XXXX MAX | ! | CIRCUIT |
1
\ \ 1
YRR, ‘(_/ | DRIVE |18y 1)-V,
0 ) | CIRCUM ! X
i | Tl |
s 5.5 MAX 13.5 MAX OVER-CURRENT | | || |
PROTECTION 1N |
45MAX | 254x10=25.4 4.5 MAX 18MAX | Ving] I il :
- hd | Jp—— 1
' |
|

@ @ | OPT COUPLER
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VLA106-24154

Isolated DC-DC converter

OUTLINE DRAWING

Dimensions: mm

\ 46MAX
.24154
XXXX 270
MAX ﬁ
RR o REER R 5.5 MAX 13.5 MAX
4.5MAX 2 54x15=38.1 4.5MAX 18 MAX

©

FEATURES
Input voltage range: 21.6 to 26.4V DC

*Output: +15V, 300mA (output power : 4.5W)
*Thin-profile and lightweight design

e|solation between input and output : 2500Vrms, 1min
*Built-in over-current protection circuit

BLOCK DIAGRAM
[ —

+
<
o

Vi 6‘ FILTER
(9

VOLTAGE
CIRCUIT

e

DRIVE
CIRCUIT

<
o

OVER-CURRENT
PROTECTION

o PH] FILTER
1
1
1
. CONSTANT
1
1
1
1
1
L
1
1
1
1
1
1
1
1
1

— OPTCOUPLER [———

L._.__._._._@_._@_._@.
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IPM interface module

VLAG600-01
FEATURES
eContaining 6 opt-couplers for IPM drive and 4 opt-couplers for FAULT signal for 3 phas
inverter
e\With diodes for protection from reverse input voltage
o SIL structure to save the space
ePin arrangement fit IPM's pin asign
eHigh speed, high CMR opt-couplers (for drive)
eHigh CTR opt-couplers (for FAULT signal)
eThe Isolation voltage between primary and secondary is 2500Vrms(1 min.)

OUTLINE DRAWING 98MAX Dimensions: mm
VLAB00-01
31.0
XXXX @ MAX
® @ @ ® 0 o M
4 .0MA 2.0x45=90 4. 0MA
X X 11MAX
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IPM interface module

VLAG600-01

EQUIVALENT CIRCUIT

(32T ™1 _T_ R
. P 11045
*— N\
J_ = = :L =
High side o % 113 >
— W\,
_l; = x \ -L %
| FT116%
3
— W\,
J_ = = N\ :L %
360 % it (!L Y
Low side Ly s T
) . : 110
Ll AT T
(,L ° 26
(g0 T —)
Low side Fo out{ igz I 2y ¢ % o
27
450 D) £ 1
15 v IS, .,
High side Fo out{ oo FOP f o7 o g
41° L L 2 = 1
e I 2y t 1 o 16
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Isolated DC-DC converter

Y S-F series

Under development

1.5W series

4.5V to 8V input

8V to 18V input

5V,300mA output

Y SXXEDS-05F

12V,125mA output

e PAXEDSHI 2

18V to 36V input

3W series

4.5V to 9V input

9V to 18V input

15V,100mA output

——YSXX1DS-15F

+12V,130mA output

T XX 1Pl

=+15V,100mA output

———YSXX1DD-15F

—1 5V,600mA output

e X AS -5 F

—1 12V,250mA output

mmarrd e ra a8 R T B

18V to 36V input

e foat |

6W series

4.5V to 9V input

9V to 18V input

15V,200mA output

——YSXX3DS-15F

+12V,130mA output

o YOXA3IDD=A2E

+15V,100mA output

[ YSXX3DD-15F

5V,1000mA output

==Y S XX6DS-05F

12V,500mA output

——YSXX6DS-12F

18V to 36V input

et ]

15V,400mA output

T DAXBDS-15F

+12V,250mA output

——YSXX6DD-12F

+15V,200mA output

e oANB R DEESE

TYPE NAME

ex)Y $243DD-15F

TTIII 7

series

Input voltage
05---4.5 to 8V
12---8 to 18V
24---18 to 36V

Total wattage
1---1.5W
3---3W
6---6W

Pin arrangement
D---DIL

Output
S---Single
D---Dual

Output voltage
05---5V
12---12V
15---15V
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