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flow PHASEO 600V / 100 A

e Trench Fieldstop IGBT? technology

e 2-clip housing in 12mm and 17mm height

e Compact and low inductance design

e Motor Drive
o UPS

e 10-FZ062PA100SA-P994F08

12mm housing

17mm housing

e 10-PZ062PA100SA-P994F08Y -

o 10-FO062PA100SA-P994F09

e 10-PO062PA100SA-P994F09Y

Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter Symbol Condition Value Unit
Half-Bridge Switch
Collector-emitter break down voltage Ve 600 \
DC collector current I¢ Ti= Tjmax T, =80°C 87 A
Repetitive peak collector current I crm t, limited by Ty, 300 A
Power dissipation P ot Ti= Tjmax T, =80°C 152 w
Gate-emitter peak voltage Ve +20 \
o tsc T;< 150 °C 6 us
Short circuit ratings
reuit rating Ve V=15V 360 v
Maximum Junction Temperature T jmax 175 °C
Half-Bridge Diode
Peak Repetitive Reverse Voltage V rrM 600 \
DC forward current Ig Ti= Tjmax T, =80°C 71 A
Repetitive peak forward current I'grm t, limited by T . 300 A
Power dissipation P ot Ti= T jmax T, =80°C 94 w
Maximum Junction Temperature T jmax 175 °C
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Maximum Ratings

T; = 25 °C, unless otherwise specified
Parameter | Symbol | Condition Value Unit
Thermal Properties
Storage temperature T g -40...+125 °C
Operation temperature under switching condition Top =40...4 (T jmax = 25) °C
Isolation Properties
Isolation voltage Vis t=2s DC voltage 4000 \%
Creepage distance min 12,7 mm

12mm housing solder pins / Press-fit pins 9,88 / min 12,7 mm
Clearance

17mm housing solder pins / Press-fit pins 8,93 / min 12,7 mm
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Parameter Symbol Conditions Value Unit
v vy |9 VT [eIAl
GE .
Vee [V] Iz [A]l |T;[°C] Min Typ Max
Ves [V] v A
Vps [V] |Ip [A]
Half-Bridge Switch
Gate emitter threshold voltage V (i) Veg= Ve 0,0016 25 5 5,8 6,5 \
B . 25 1 1,63 2,1
Collector- tte turati It: 14 15 100 ! ! \
ollector-emitter saturation voltage CEsat 150 184
Collector-emitter cut-off current incl. Diode I cps 0 600 25 0,66 mA
Gate-emitter leakage current Tges 20 0 25 700 nA
Integrated Gate resistor R gint 2 Q
. 25 156
- t
Turn-on delay time d(on) 150 162
. . 25 20
Rise ti t
ise time N 150 27 i,
. 25 212
Turn-off delay t t
urn-off delay time d(off) o= 4 Q s 200 100 150 242
. Roon=4 Q 25 99
Fall time te B
150 116
Turn-on energy loss E o 25 0,92
150 1,4 mWs
25 2,68
Turn-off I E 4
urn-off energy loss off 150 355
Input capacitance Cies 6160
Output capacitance Coss f =1 MHz 0 25 25 384 pF
Reverse transfer capacitance C s 183
Gate charge Q¢ 15 480 100 25 620 nC
phase-change
Thermal resistance junction to sink R thij-s) material 0,62 K/W
A = 3,4 W/mK
Half-Bridge Diode
" 25 1 1,58 2,2
V. , ’
Diode forward voltage F 100 150 153 \
25 105,29
I .
Peak reverse recovery current RRM 150 1314 A
Reverse recovery time t 25 116 ns
" 150 138
25 4,92
Royn=4Q + ’
Reverse recovered charge Qur gon 15 300 100 150 911 uc
. 25 4869
di ¢/dt
Peak rate of fall of recovery current (di /At ) pmay 150 3253 Alus
25 1,13
E. .
Reverse recovered energy rec 150 21s mWs
phase-change
Thermal resistance junction to sink R w(i-s) material 1,01 K/w
A = 3,4 W/mK
copyright Vincotech 3 31 Aug. 2016 / Revision 3



v

Vincotech

10-xx062PA100SA-P994F0xx
datasheet

Half-Bridge Characteristics

Figure 1 IGBT

Typical output characteristics

Figure 2 IGBT

Typical output characteristics

I = f(Vee) I =f(Vee)
300 300
250 250
200 /// 200 /
[—
150 150
100 100
50 50
/
0 0
0 1 2 3 4 Vee(V) 5 0 1 2 3 4 Vee(V) 5
At At
350 us ty, = 350 us
Ty = 25 °C T;= 150 °C
Ve from 7 Vito 17 Vin steps of 1 V Ve from 7 Vito 17 Vin steps of 1 V
Figure 3 IGBT Figure 4 FWD
Typical transfer characteristics Typical diode forward current as
I =f(Ver) a function of forward voltage
Iy = f(Vg)
100 300
= <
h 250
80
200
60
150
T, = Tjnac25°C
100
T,=25°C
2 Tj= Timac25°C
50
T;=25°C
0 0
0 2 4 6 10 Vee(V) 12 0 05 1 15 2 25 Ve(V) 3
At At
t, = 350 us t, = 350 us
Ve = 10 \Y
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Figure 5 IGBT

Typical switching energy losses
as a function of collector current

Figure 6 IGBT

Typical switching energy losses
as a function of gate resistor

E = f(ic) E = f(R¢)
6 ' 6
z | @
= : Eoq High T W
| Eon high 7
45 | 45
I
| Eot High T
|
T Euff Low T Eon Low T
I
Ecﬂ' Low T
T iy 3
15 15
I
0 0
0 50 100 150 lc(® 200 0 4 8 12 16  Re(2) 20

With an inductive load at

T = 25/150 °C
Ve = 300 \%
Ve = +15 \
Rem = 4 Q
Rgott = 4 Q

Figure 7 IGBT

Typical reverse recovery energy loss
as a function of collector current
Eree = f(I¢)

With an inductive load at

Ty = 25/150 °C
Vep = 300 \
Ve = +15 \
I¢= 100 A

Figure 8 IGBT

Typical reverse recovery energy loss
as a function of gate resistor

3

Erec

E (mWs)

Erec

15

0,75

0

0 50 100 150 lc(A) 200

Eree = f(Rq)
3
2
£
w
225 - N
Erec
15
Erec
075
0
0 4 8 12 16  Re(2) 20

With an inductive load at

T, = 25/150  °C
Ve = 300 v
Ve = +15 v
Rgn= 4 Q
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With an inductive load at

T, = 25/150 °C
Ve = 300 \Y
Ve = +15 Vv
Ic= 100 A
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Half-Bridge Characteristics

Figure 9 IGBT Figure 10 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)
1 1 T T
Tn; 77777777777777777777777777777777777777777777777777777777 e

t(ps)
\r
g

0,001 0,001
0 50 100 150 Ic(A) 200 0 4 8 12 16 Re(R2) 20
With an inductive load at With an inductive load at
T; = 150 °C T;= 150 °C
Ve = 300 Y, Ve = 300 \Y,
Ve = +15 \Y Vee = +15 \Y
Rgon = 4 Q Ic = 100 A
Rgott = 4 Q
Figure 11 FWD Figure 12 FWD
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
tn = f(Ic) trr = f(Rgon)
0,2 04
2 7
0,16 t,
Ti = Timax -25°C t, 03 T)= Tynax -25°C
/—/\

0,12
T

0,08 T, =25°C

01 ]
0,04
0 0
0 50 100 150 lc(®) 200 0 4 8 12 16 Rgm(2) 20

At At
T = 25/150 °C T = 25/150 °C
Ve = 300 \% Ve = 300 \%
Ve = +15 \ Ip= 100 A
Roon = 4 Q Ve = +15 \%
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Figure 13 FWD Figure 14 FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
Qn = f(Ic) Qe = f(Rgon)
12 20
g Qr g
3 s
T, = Timax -25°C 16
8
T;=25°C Qn 2 Tj = Timax -25°C
_/_§\
o Qn
4
T,=25°C
/ 4 Qn
0 0
0 50 100 150 lc(A) 200 0 4 8 12 16 Rgan(Q) 20
At At
T = 25/150 °C Ty = 25/150 °C
Ve = 300 \Y Vg = 300 \Y
Ve = +15 \% Ip= 100 A
Rgon = 4 Q Ve = +15 \Y
Figure 15 FWD Figure 16 FWD

Typical reverse recovery current as a
function of collector current

Typical reverse recovery current as a
function of IGBT turn on gate resistor

Iju = f(I ) Trrm = f(Rgon)
200 200
< <
- IRRM
160 160

T, = Tyna -25°C /

IRRM
120

120
\ T/E Timac - 25°C

T,=25°C

/ j \\ -

80 80

/ — IRrRM
T;=25°C
40 40
0 0
0 50 100 150 lc(A) 200 0 4 8 12 16 Rgm(@2) 20

At At
T = 25/150 °C T = 25/150 °C
Ve = 300 \% Ve = 300 \%
Ve = +15 \ Ip= 100 A
Roon = 4 Q Ve = +15 \%
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Figure 17 FWD Figure 18 FWD
Typical rate of fall of forward Typical rate of fall of forward
and reverse recovery current as a and reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
dlo/de,dl po/dt = f(I¢) dlo/dt,dl roe/dt = F(R gon)
8000 10000
g - E digdt ==z
S |dwet zzzz At 3 ’
3 dledt T s v hes/dt ——
2 2 8000 N
6000
6000
4000
) ey
o eyt 4000
2000 *
2000
Tj= Timax - 25°C
0 0
0 50 100 150 lc(A) 200 0 4 8 12 16 Rgn(2) 20
At At
Ty = 25/150 °C Ty = 25/150 °C
Ve = 300 \Y Vg = 300 \Y
Ve = +15 \Y; Ip= 100 A
Rgon = 4 Q Ve = +15 \Y
Figure 19 IGBT Figure 20 FWD
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Z s = f(tp) Z s = f(tp)
10° 10"
§ | §
7 N 7 z
F | N
Bty / 101
10t //
rl' o s
//
5 N
10 /
L] D=05 2 D=05
— 02 RISy 02
10° A 0,1 T [ 01
L \
0,05 10 —"] 0,05
0,02 [ 0,02
0,01 0,01
0,005 0,005
0,000 0’000
10 T 10°
10° 10" 10° 10° 10" 100 o9 10 10° 10" 10° 10° 10" w HO 10|
At At
D = t,/T D = t,/T
Rugs = 0,62 K/w Rugs = 1,01 K/W

IGBT thermal model values

FWD thermal model values

R (K/W)

8,89E-02
1,73E-01
2,72E-01
5,53E-02
2,07E-02
1,41E-02

Tau (s)

1,58E+00
2,29E-01
6,41E-02
9,53E-03
9,12E-04
2,17E-04

copyright Vincotech

R (K/W)

6,88E-02
1,71E-01
5,09E-01
1,60E-01
6,67E-02
3,19E-02

Tau (s)

2,96E+00
4,07E-01
9,03E-02
2,01E-02
4,84E-03
5,60E-04
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Half-Bridge Characteristics
Figure 21 IGBT Figure 22 IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) IC = f(Ts)
300 4 150
g <
n.§ -©
250 +
120
200 +
920
150
\ o
100
\ ol
50 N
0 ‘ ‘ \ 0 ‘
0 50 100 150 T(°C) 200 0 50 100 150 T(°C) 200
At At
T; = 175 °C T; = 175 °C
Ve = 15 Y
Figure 23 FWD Figure 24 FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) IF = f(Ts)
200 4 100
g <
5 =
160
75 +
120
50
80 +
25
40 4
0 T T 0 T
0 50 100 150 T°C) 200 0 50 100 150 TS(°C) 200
At At
T; = 175 °C T; = 175 °C
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Figure 25 IGBT Figure 26 IGBT
Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
I =f(Vee) Ve = f(Qo)

10° 22
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/
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y 4 NS NS 100u: 16

AN

N N 120V ‘asov
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, N NN\ " /
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\\\ \ 10 / /
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/
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\\\ N\ NG
\\ ~N 6
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\\ \\ 4 4
N
~N
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0 . . . :
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At At
D = single pulse I¢ = 100 A
Ty, = 80 oC
Ve = +15 \
Tj = ijax
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General conditions
T; = 150 °C
Ryon = 4Q
R oot = 4Q
Figure 2 IGBT

Turn-on Switching Waveforms & definition of ¢ 4,,, tgo

(tzon = integrating time for E,,)

140 250
% %
le
100 Py T
o 77VGE 00 *— j Ve s0% 170 -
60 \\\\..__ \\/ \ o 130
VCE
teof
40 A \ Eoff o
50 |
0 A i AT
Vee le 1o v
20| C1% 10 4 GE10% _|
-40 ! ' ! -30 ! ! ! ! :
0,2 -0,05 0,1 0,25 0,4 0,55 umewg)ﬂ 28 2,05 31 325 34 LS
Ve (0%) = -15 \Y Ve (0%) = -15 \Y
Ve (100%) = 15 \Y; Ve (100%) = 15 \Y;
V¢ (100%) = 300 \Y V¢ (100%) = 300 \Y
I¢ (100%) = 99 A I¢ (100%) = 99 A
ot = 0,24 Hs tgon = 0,16 Hs
Lot = 0,62 Hs tgon = 0,31 Hs
Figure 3 IGBT Figure 4 IGBT
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
140 250 4
% fitted %
120
I M\\iciw 210 -
75 | 170
'C 90%
* / \\
130
60 ~ e \//\m
/ \4 90 - 1c90%
40 |C40%
tr
20 1 501
IClO% |C
07 t 10 IS | lc10% ~
-20 : : : 20 ‘ ‘
0,1 0,15 0,2 0,25 03 0,35 "me(:)s,)zt 208 31 325 34 355 ume(ug'7
V¢ (100%) = 300 \Y V¢ (100%) = 300 \Y
I¢ (100%) = 99 A I¢ (100%) = 99 A
ty= 0,11 us t, = 0,03 us
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Switching Definitions Half-Bridge
Figure 6 IGBT

Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢,

120 120
% Pott Eof % Eon
100 - 100 - — I
PDH
80 80 4
60 60
40 4 40 4
20 20
J stlO% J VCE 3%
VGEQO%
O Il O - A .|
‘ teott teon
Ic 1%
-20 T T -20 T T T
0,2 -0,05 0,1 0,25 0, 2,9 3 31 32 33 34 35
time (us) time(us)
P (100%) = 29,81 kw P, (100%) = 29,81 kw
E . (100%) = 3,59 mJ E,, (100%) = 1,40 mJ
Lot = 0,62 Hs tgon = 0,31 Hs
Figure 7 IGBT
Turn-off Switching Waveforms & definition of ¢,
120
%
W
80
trr
40 | fitted
0
Po—
Vo Irrny 10%
-40 -
-80
R e N
Irr90%
-120 -
Irr100%
-160 ! ! !
3 31 32 33 34 3Py 3O
V4 (100%) = 300 \Y
14 (100%) = 99 A
Iren (100%) = -130 A
ty = 0,14 us
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Switching Definitions Half-Bridge
Figure 8 FWD Figure 9 FWD
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢
(to = integrating time for Q,,) (t grec= integrating time for E ..)
150 4 120 4
% Q % Fre
100 100
lg /__/
80
50
Qrr
60 - tErEC
01 T B R
40 4

-50
\ / 20
P
-100 S— , i

-150 . . . ) -20 . . :
2,95 31 325 34 3,55 3,7 3,85 e 4 2,95 31 3,25 34 3,55 37 imeud8S

14 (100%) = 99 A P (100%) = 29,81 kw

Q. (100%) = 8,86 pcC E o (100%) = 2,07 mJ

tow = 0,53 us threc = 0,53 us
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Ordering Code and Marking - Outline - Pinout
Version Ordering Code
without thermal paste 12mm housing solder pins 10-FZ062PA100SA-P994F08
with thermal paste 12mm housing solder pins 10-FZ062PA100SA-P994F08-/3/
with thermal paste 12mm housing Press-fit pins 10-PZ062PA100SA-P994F08Y-/3/
without thermal paste 17mm housing solder pins 10-FO062PA100SA-P994F09
with thermal paste 17mm housing solder pins 10-FO062PA100SA-P994F09-/3/
without thermal paste 17mm housing Press-fit pins 10-P0062PA100SA-P994F09Y
with thermal paste 17mm housing Press-fit pins 10-P0062PA100SA-P994F09Y-/3/
rext Name Date code UL & Vinco Lot Serial
NN-NNNNNNNNNNNNNN-TTTTTTTVW WWYY UL Vinco LLLLL SSSS
Type&Ver Lot number Serial Date code
TITTTITTVW LLLLL SSSS Wwyy

) T —— Lo Eoap
R - —

PP

12mm Press-fit

il

12mm solder pins

%

'm‘u“ﬂ i Mﬂ*

Pin table
Pin X Y Function
1 0 DC- il i
2 0 23| bc- \ ’{? 7
3 0 46 | DC- I
4 0 6,9 | DcC-
5 0 15,6 | DC+
6 0 17,9| Dbc+
7 0 |202]| bc+ 7
8 o |225] bc+ ﬂﬂ
9 13,85 | 16,45 G1 b |
10 16,75 |16,45| s1 J
11 33,5 | 11,5| our
12 335 | 92| our
13 335 | 69| our
14 335 | 46 | our
15 335 | 2,3 | our
16 335 | 0 out
17 13,85 |13,55| ouT
18 19,55 | 495| s2
19 19,55 | 7,85| G2

17mm Press-fit

17mm solder pins

Tolerance of pinpos
Dimension of co

e end of pi
y offset without

i
1

DC+
5,6,7,8

G1

9

S1

10

ouT
11,12,13,14,15,16,17
D2

G2

19

S2

18

DC-
1,2,3,4
ID Component Voltage Current Function Comment

T1,T2 IGBT 600 V 100 A Half-bridge Switch
D1,D2 FWD 600 V 100 A Half-bridge Diode
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Packaging instruction

Standard packaging quantity (SPQ) 135 >SPQ  Standard <SPQ Sample

Handling instruction

Handling instructions for flow 0 packages see vincotech.com website.

Package data

Package data for flow 0 packages see vincotech.com website.

UL recognition and file number

This device is certified according to UL 1557 standard, UL file number E192116. For more information see vincotech.com website. m
Document No.: Date: Modification: Pages
10-xx062PA100SA-P994F0xx-D3-14 31 Aug. 2016 New subtypes added 1, 14

DISCLAIMER
The information, specifications, procedures, methods and recommendations herein (together “information”) are presented by Vincotech to reader in

good faith, are believed to be accurate and reliable, but may well be incomplete and/or not applicable to all conditions or situations that may exist or
occur. Vincotech reserves the right to make any changes without further notice to any products to improve reliability, function or design. No
representation, guarantee or warranty is made to reader as to the accuracy, reliability or completeness of said information or that the application or use
of any of the same will avoid hazards, accidents, losses, damages or injury of any kind to persons or property or that the same will not infringe third
parties rights or give desired results. It is reader’s sole responsibility to test and determine the suitability of the information and the product for reader’s

intended use.

LIFE SUPPORT POLICY
Vincotech products are not authorised for use as critical components in life support devices or systems without the express written approval of

Vincotech.
As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, or (c)
whose failure to perform when properly used in accordance with instructions for use provided in labelling can be reasonably expected to result in

significant injury to the user.
2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of

Jthe life support device or system, or to affect its safety or effectiveness.
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