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Vincotech

flow 90CON 1 1600V / 35 A

e 3~ phase input rectifier with or without BRC

*optional half controlled
e Compatible with flow 90PACK 1

e Support designs with 90° mounting angle between

heatsink and PCB
e Clip-in PCB mounting

e Motor drives

e Servo drives

* V23990-P717-G-PM
e V23990-P717-G10-PM
e V23990-P717-H-PM
e V23990-P717-H10-PM

V23990-P717-*-PM

datasheet
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T,=25°C, unless otherwise specified

Maximum Ratings

Parameter | Symbol | Condition Value Unit
Input Rectifier Diode
Repetitive peak reverse voltage V rrm 1600 \%
T,=80°C 39
I s
Forward current FAV DC current T.=80°C 53 A
Surge (non-repetitive) forward current I'rsm 600 A
t,=10ms T;=45°C
I2t-value It 1800 A%s
. _ T,=80°C 44
Power dissipation Prot =T jmax T.=80°C 67 W
Maximum Junction Temperature T jmax 150 °C
Input Rectifier Thyristor
Repetitive peak reverse voltage V rrm 1600 \%
sine,d=0.5 T=80°C 36
I , s
Mean forward current FAV =T T.=80°C a8 A
Surge (non-repetitive) forward current I'psm 360 A
t,=10ms T=45°C
12t-value It 650 A%s
T,=80°C 56
issi i P T.=T. s
Power dissipation tot §= L jmax T.=80°C 84 w
Maximum Junction Temperature T jmax 150 °C
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Maximum Ratings

T,=25°C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit

Brake Switch

Collector-emitter Break down voltage Ve 1200 \Y
T,=80°C 18
1 Ti=T jma s
DC collector current c iT 7 jmax T.=80°C 23 A
Repetitive peak collector current I crm t, limited by T . 75 A
. T,=80°C 47
Power dissipation Prot =T jmax T.=80°C 66 w
Gate-emitter peak voltage Ve +20 \%
L . tsc T,<150°C 10 us
Short circuit ratings )
9 Vee Ver=15V 1200 v
Maximum Junction Temperature T jmax 150 °C
Brake Inverse Diode
Peak Repetitive Reverse Voltage V rrM 1200 \
T,=80°C 8
1 T=T s
DC forward current F = Djmax T.=80°C 8 A
Repetitive peak forward current 1 prm t, limited by T 6 A
T,=80°C 20
i P T=T s
Brake Inverse Diode tot = jmax 7.=80°C 30 w
Maximum Junction Temperature T jmax 150 °C
Brake Diode
Peak Repetitive Reverse Voltage V rrM 1200 \Y
T,=80°C 13
I Ti=T jma s
DC forward current F iT 7 jmax T.=80°C 17 A
Repetitive peak forward current I'rrm t, limited by T . 15 A
T,=80°C 26
issipati P T=T jma s
Power dissipation tot =1 jmax T.=80°C 40 w
Maximum Junction Temperature T jmax 150 °C
Thermal Properties
Storage temperature Ty -40...+125 °C
Operation temperature under switching condition Top =40...+(T jmax = 25) °C
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \%
Creepage distance min 12,7 mm
Clearance 11,84 mm
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Characteristic Values

Parameter Symbol Conditions Value Unit
V. [Vl |Ic[A]
Ve [V] |or or
or Ve [V] |I: [A] T; [°C] Min Typ Max
Ves [V] |or or
Vs [V] (1, [A]
Input Rectifier Diode
25 0,8 1,21 1,5
Ve , , ,
Forward voltage F 42 125 118 \
25 0,92
. 4 i
Threshold voltage (for power loss calc. only) to 42 125 0.82 Y
. 25 0,01
. r ,
Slope resistance (for power loss calc. only) t 42 125 0.01 Q
Reverse current I, 1600 25 0,02 mA
125
Thermal resistance junction to sink R thij-s) Thermal grease 1,58
thickness<50um K/W
Thermal resistance junction to case R ngo) A =1W/mK 1,04
Input Rectifier Thyristor
25 1 1,41 1,8
F d volt: v 35 ! ! \
orward voltage P 125 148
Threshold voltage (for power loss calc. only) Vio Vp=6V 35 25 0,97 Vv
125 0,85
. 25 12,49
Slope resistance (for power lo Ic. onl r 35 ! mQ
pe resistance (for power loss calc. y) t 125 1785
Reverse current I, 1200 25 0,05 mA
150 8
. 1,=0,5A 25 2
t
Gate controlled delay time ) Vo=1/2 Vo 125 Hs
. . 25
Gat trolled t t
ate controlled rise time GR 125 thd. Hs
Critical rate of rise of off-state voltage (dv /dt), Vo=2/3 Vo 150 V/us
linear voltage rise 1000
iti i - i Vp=2/3 Voru -
Critical rate of rise of on-state current (di /dt) 1.=0.3A; f=50Hz t,=200 ps 40 150 500 Alus
- . 25
Circuit commutated turn-off time t Vp=2/3V t,=200 us  [100 27
ircuit c utal urt i q p=2/3 Vpru P M 125 200 Hs
Holding current Iy Vp=6V 25 100 mA
125
n 1,=0,3A 25 150
I =0,
Latching current L £.=10 s 125 mA
Gate trigger voltage Ver Vp=6 ﬁS L5 Y
Gate trigger current Ier Vp=6 25 55 mA
125
N 25
Gat -t It: 14 Vp=2/3V \
ate non-trigger voltage oy p=2/3 Vpru 125 0,2
Gate non-trigger current Iep Vp=2/3 Vipu 25 mA
125 3
Thermal resistance junction to sink R g [Thermal grease 1,26
thickness<50um K/W
Thermal resistance junction to case R thgieq) A =1W/mK 0,83
Brake Switch
Gate emitter threshold voltage Ve |Ve=Va 0,001 is 5 58 6,5 v
B . 25 1,3 2,17 2,2
Collector-emitter saturation voltage 14 15 25 ! ’ ’ \Y
ctor: itter saturation voltag CEsat 125 2,65
Collector-emitter cut-off incl diode I cps 0 1200 ﬁS 0,25 mA
Gate-emitter leakage current Toes 20 0 ﬁS 650 nA
Integrated Gate resistor R gint 8 Q
. 25 20,8
Turn-on delay time t g
ur ay ti d(on) 125 25,2
. . 25 16,7
Rise time t .
et r 125 18 e
. 25 193
Turn-off delay time t
url ay ti d(off) Ryn=32Q 15 600 25 125 335
Fall time t Raon=16 Q 25 112
! 125 170
Turn-on energy loss E o 25 1,80
125 1,16 mWs
25 1,77
Turn-off I E ’
urn-off energy loss off 125 152
Input capacitance Cies 1808
Output capacitance Coss f=1MHz 0 25 25 95 pF
Reverse transfer capacitance C s 82
Gate charge Q¢ 15 960 25 25 155 nC
Thermal resistance junction to sink R g Thermal grease 1,6
thickness<50um K/W
Thermal resistance junction to case R thgieq) A =1W/mK 1,06
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Parameter Symbol Conditions Value Unit
V. [Vl |Ic[A]
Ve [V] |or or
or Ve [V] |I: [A] T; [°C] Min Typ Max
Ves [V] |or or
Vs [V] (1, [A]
Brake Inverse Diode
] , 25 1 1.6 2,2
Diode forward voltage P 3 125 1,57 \
Thermal resistance junction to sink R thij-s) Thermal grease 3,49 K/W
thickness<50um
Thermal resistance junction to case R o A =1 W/mK 2,30 K/W
Brake Diode
" 25 1 1,62 2,2
v , '
Diode forward voltage P 7,5 125 167 \
Reverse leakage current I, +15 300 7,5 fgs 250 A
25 17
Peak t 1 A
eak reverse recovery curren RRM 125 17
. 25 332
t
Reverse recovery time . R=32Q 125 505 ns
Ryn=32 Q . 25 1,79
Reverse recovered charge Q. 15 600 7,5 125 278 uc
. 25 495
Peak rate of fall of recovery current (di /dt)max 125 210 A/us
25 1,79
Reverse recovery energy E e 125 278 mWs
Thermal resistance junction to sink R g [Thermal grease 2,65
thickness<50um K/W
Thermal resistance junction to case R thgieq) A=1W/mK 1,75
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Brake

Figure 1 Brake IGBT Figure 2 Brake IGBT

Typical output characteristics Typical output characteristics
I = (V) Ic = (V)
40 40
~ <
< | ©
30 / )
20 20
[N
10 10
0 0
0 1 2 3 4 Vee (V) 5 0 1 2 3 4 Ve (V) 5
At At
t, = 250 us t, = 250 us
T = 25 °C T = 125 °C
Ve from 7 Vito 17 Vin steps of 1 V Ve from 7 Vito 17 Vin steps of 1V

Figure 3 Brake IGBT Figure 4 Brake FWD

Typical transfer characteristics Typical diode forward current as
Ie=f(Ver) a function of forward voltage
Ir = f(Vg)
16 30
< <
<, K
25
12
20
10
8 15
10
4
s T)= Tjnac25°C
2 T, = Tinac25°C
T,=25°C
0 0
0 2 4 6 8 Vee (V) 10 0 05 1 15 2 25 Ve (V) 3
At At
ty, = 250 Hs ty, = 250 Hs
Ve = 10 \Y
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Brake

Figure 5 Brake IGBT Figure 6 Brake IGBT

Typical switching energy losses
as a function of collector current

Typical switching energy losses
as a function of gate resistor

E = f(Ic) E = f(Rq)
3 25 T T
5 @ | ! !
£ 3 | |
zu.Js '-'-’2 I I
|

15

05

25 1cm)

0,5

With an inductive load at

With an inductive load at

T = 25/125 °C T = 25/125 °C
Ve = 600 \Y, Ve = 600 \Y,
Ve = 15 \ Ve = 15 \
Rgon = 32 Q I¢= 15 A
R ot = 16 Q
Figure 8 Brake IGBT
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Eree = f1) Evec = f(Rq)
14
g . g ! \}‘3] = Timax -?50C .
I'ul,Z E
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With an inductive load at

With an inductive load at

T = 25/125 °C T = 25/125 °C
Ves = 600 v Ve = 600 v
Vs = 15 v Ve = 15 v
Rgn= 32 Q I¢= 15 A
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Brake

Figure 9 Brake IGBT Figure 10 Brake IGBT

Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(ic) t = f(Re)

0,001 0,001
0 5 10 15 20 25 Ic(A) 30 0 20 40 60 80 100 12R:(2) 14
With an inductive load at With an inductive load at
T = 125 °C T = 125 °C
Veg = 600 \Y Ve = 600 \Y
Ve = 15 Vv Ve = 15 Vv
Rgon = 32 Q Ic= 15 A
Rgor = 16 Q

Figure 11 Brake IGBT Figure 12 Brake FWD

IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zugu = f(ty) Zugu = f(ty)

10" 10"

Zipgn (KIW)
Zipgn (KIW)

L
_/,;;y/y/"
| _—=T1 T ||| 75/
10 100 4 gl
e = 7
= 7
— 7 v

N\

= D=05
4 D=05 / o

10* 0,2 E 10* —
0,1 3 01 =
005 ] 0,05 .
— 0,02 - 0,02 _
0,01 0,01
// 0,005 0,005
0.000 0.000
10? 107
10° 10* 10° 10? 10* 10 (e 10 10° 10* 10° 10? 10* 10 5O 10
At At
D = t,/T D = t,/ T
Rth]H = 1,60 K/W Rth]H = 2,65 K/W
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Brake

Figure 13 Brake IGBT Figure 14 Brake IGBT

Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ic = f(Ty)

Piot (W)

100 30+
<
K
25

60

40 1

20+

0 30 60 90 120T4(°C) 15 0 30 60 90 120 T4(°C) 15
At At
T = 150 oC T = 150 oC
Ve = 15 \

Figure 15 Brake FWD Figure 16 Brake FWD

Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Iy = f(Tv)
60 25
s z
< z
50
20+
40
15+
30+
10
204
5
10 4
0 T T 0 T T
0 30 60 90 120 Th (°C) 15Q 0 30 60 90 120 Th (°C) 15Q
At At
T, = 150 oC Ty = 150 oC
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Brake Inverse Diode

Figure 1 Brake inverse diode

Typical diode forward current as
a function of forward voltage

Figure 2 Brake inverse diode

Diode transient thermal impedance
as a function of pulse width

I = f(Vg) Zgyn = f(t,)
2 10!
<
20 % E———
T,=25°C N —T =T
i= | —=A
|+
10" L
15 =
/= Tinac 25°C
10 B 7 D=05
/ 0,2
10 O’l 1
5 4 005 H
0,02 =
0,01 7
/ 0,005
° 0.000
0 05 1 1,5 2 25 3 35 4 10 1 1
Yew 10° 10 10° 10° 10* w0 O g
At At
t, = 250 Hs D= to/T
Ruu = 3,49 K/W
Figure 3 Brake inverse diode Figure 4 Brake inverse diode

Power dissipation as a
function of heatsink temperature

Forward current as a
function of heatsink temperature

P = f(Th) Iy = f(Th)
45+ 8-
3 c
& et
36
61
27
4
18 -
2
9
0 - - 0 -
0 30 60 90 120 Th (°C) 15 0 30 60 90 120 Th (°C) 15l
At At
T = 150 oC T = 150 oC
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Input Rectifier Diode

Figure 1 Rectifier diode

Typical diode forward current as
a function of forward voltage

Figure 2 Rectifier diode

Diode transient thermal impedance
as a function of pulse width

1= f(V§) Zayn = f(t},)
100 10t
£ 5
<
80 N
L=l
0 —T | A
60 |7
////
-
//
“ // D=05
/ o2
- 74 005
NI g 0,02
15 0,01
] 0,005
0 P 0.000
10
0 08 : s VE© 2 10° 10* 10° 10° 10* 10 b 10]
At At
t, = 250 us D = ty/ T
Ruyn = 1,58 K/W

Figure 3 Rectifier diode

Power dissipation as a
function of heatsink temperature

Figure 4 Rectifier diode

Forward current as a
function of heatsink temperature

P = f(Th) Iy = f(Tv)
100 70
s <
\-é -
o 60
80
50 -
60
40
30
40
20
20
10
0 0 ! !
0 30 60 90 120 Ty (°C)  15( 0 30 60 90 120 T,(°C)  15(
At At
T, = 150 oC T = 150 oC
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Thyristor

Figure 1 Thyristor
Typical thyristor forward current as
a function of forward voltage

Figure 2 Thyristor
Thyristor transient thermal impedance
as a function of pulse width

1= f(V§) Zayn = f(t},)
60 10t
<
50 §U
Ng
40 10°4 /_/77’—
| L
AT
30 L //’/
p D=05
// 0,2
20 / 10t A 0,1
7 0,05
0,02
10 0,01
B . = 0,005
Tj = Timax25°C T = 25°C | LA 0.000
0 ‘ ‘ - 11
0 0,25 05 0,75 1 1,25 15 1,787 (V) 2 10° 10* 10° 10° 10* 10 (9 10}
At At
t, = 250 us D = ty/ T
Ruu = 1,26 K/W
Figure 3 Thyristor Figure 4 Thyristor
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Iy = f(T4)
120 ~ 60 4
s <
ﬁf{] q 50 +
80 40
60 30
40 20
20+ 10 +
0 ; ; 0 : :
0 30 60 90 120 T, (°C)  15( 0 30 60 90 120 T, (°C) 154
At At
Ty = 150 oC Ty = 150 oC
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Thyristor
Figure 5 Thyristor
Gate trigger characteristics
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Ordering Code

without thermal paste flow 90 1 housing

V23990-P717-G-PM

without thermal paste flow 90 1 housing half controlled

V23990-P717-G10-PM

without thermal paste flow 90 1 housing w/o BRC

V23990-P717-H-PM

without thermal paste flow 90 1 housing half controlled w/o BRC

V23990-P717-H10-PM

T Text VIN Date code Name&Ver UL Lot Serial
NMNNRNNY UL VIN wwyy NNNNNNVV uL LLLLL SSSS
LLLLL 5559 B Name&Ver Lot number Serial Date code
* "‘ NNNNNNVV LLLLL SSSS wwyy
Pin table

Pin X Y Function
1 53 0 L3
2 150,11 0 L3 L] _
31472 0 L3
4 | 40,2 0 L1 . » i
5 1373 0 L1 |
6 | 34,4 0 L1 m . o 1L
7 127,4| 0 G3 -
8 | 24,5 0 G2
91216 0 G1
10 | 18,7 0 DC+ -
11| 15,8 0 DC+ = :
12129 0 DC+
13 7,1 0 Br+ : 1
14 0 0 BrC T e =
15| 0 7 BrE D D i H
16 3 7 BrG
171 7 1 7 DC- VU UUITUOTT VU UUUT ' i
18| 9,9 7 DC- '
19(128] 7 DC- - ol
20| 44 7 L2 .
21| 47 7 L2 -
22| 50 7 L2
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Ordering Code and Marking - Outline - Pinout
I T o — b |
DC+ (10-12) : BR (13)§ !
1 1
1 1
' |
G1(9) G2 (8) G3 (7) : 1
H D7
1
X v ! Y.
1 1
! |
L1 (4-6) @B 1 !
L2 (20-22) @it : BRC (14) |
L3 (1-3) qp— I :
: T4 1
D1 D2 I D8 :
: BRG (16) I
- l
1 1
| 1
1 1
1 1
DC- (17-19) : BRE (15) :
1 1
U A
optional
Type Half controlled X Y Z Note
P717G - D4 D5 D6 |diodes
P717G10 X T1 T2 T3 |thyristors
P717H - D4 D5 D6 |diodes
P717H10 X T1 T2 T3 |thyristors
ID Component Voltage Current Function Comment
D1,D2,D3,D4,D5,D6 FWD 1600 V 42 A Input Rectifier Diodes
T1,T2,T3 Thyristor 1600 V 45 A Input Rectifier Thyristor
T4 IGBT 1200 V 25 A Brake Switch
D7 FWD 1200 V 7,5A Brake Diode
D8 FWD 1200 V 3A Brake Inverse Diode
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Packaging instruction

Standard packaging quantity (SPQ) 80 >SPQ Standard <SPQ Samplg

Handling instruction

Handling instructions foilow90 1 packages see vincotech.com website.

Package data

Package data félow90 1 packages see vincotech.com website.

UL recognition and file number

This device is certified according to UL 155@rstard, UL file number E192116. For more informasee vincotech.com website. “s
Document No.: Date: Modification: Pages
V23990-P717-x-D4-14 19 May. 2016 New brand all
DISCLAIMER

The information, specifications, procedures, meshadd recommendations herein (together “informé&tiare presented by Vincotech to reader in goaith fare believed to b{
accurate and reliable, but may well be incomple®a@r not applicable to all conditions or situatidhat may exist or occur. Vincotech reservesigte to make any changes
without further notice to any products to improeéability, function or design. No representatignarantee or warranty is made to reader as tocttwacy, reliability or

completeness of said information or that the appbo or use of any of the same will avoid hazaadsjdents, losses, damages or injury of any lamktsons or property or
that the same will not infringe third parties riglar give desired results. It is reader’s soleaasibility to test and determine the suitabilitytleé information and the product fpr
reader’s intended use.

LIFE SUPPORT POLICY

Vincotech products are not authorised for use iisalrcomponents in life support devices or systemthout the express written approval of Vincotech

As used herein:

1. Life support devices or systems are deviceysiems which, (a) are intended for surgical implatd the body, or (b) support or sustain life (©rwhose failure to perform
when properly used in accordance with instructfonsise provided in labelling can be reasonablyeeigd to result in significant injury to the user.

2. A critical component is any component of a $ifgpport device or system whose failure to perfoamloe reasonably expected to cause the failuteedifé support device of
system, or to affect its safety or effectiveness.
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