N

%>k

Datenblatt / Data sheet

power electronics in motion

eUpec

Phase Control Thyristor Module

Netz-Thyristor-Modul

TZ500N

Elektrische Eigenschaften / Electrical properties
Hochstzulassige Werte / Maximum rated values

TZ500N

Periodische Vorwarts- und Riickwarts-Spitzensperrspannung | T,; = -40°C... Tyjmax Vorm, Vrrme[ 1200 1400 |V
repetitive peak forward off-state and reverse voltages 1600 1800 |V
Vorwérts-StoRspitzensperrspannung T, = -40°C... Tyjmax Vs 1200 1400 |V
non-repetitive peak forward off-state voltage {600 1800 |V
Ruickwarts-StoRspitzensperrspannung Ty = +25°C... Tyjmax Vrsm 1300 1500 |V
non-repetitive peak reverse voltage 1700 1900 |V
DurchlaBstrom-Grenzeffektivwert lTRMSM 1050 |A
maximum RMS on-state current

Dauergrenzstrom Tc=85°C Iravm 500 |A
average on-state current Tc=66°C 669 | A
StoRstrom-Grenzwert T;=25°C,tp =10 ms Irsm 17000 | A
surge current Ty = Tyjmax, tp =40'Ms 14500 | A
Grenzlastintegral T;=25°C, tp =10 ms 12t 1445000 | A%s
I2t-value Ty = Tymax 6= 10 ms 1051000 | A%
Kritische Stromsteilheit DIN IEC 747-6 (dir/dt)er 200 | Alus
critical rate of rise of on-state current f =150 Hz gy =MAydic/dt = 1 Alus

Kritische Spannungssteilheit Tyj = Ty maxd Vo £.0,67 Vpru (dvp/dt)er

critical rate of rise of off-state voltage 6:Kennblchstabe / 6" letter F 1000 | V/us
Charakteristische Werte / Characteristic values

DurchlaRspannung Tp="Tyjmax , it = 1700 A vr max. 1,53 |V
on-state voltage

Schleusenspannung Ty = Tyjmax Viro) 0,9V
threshold voltage

Ersatzwiderstand Ty = Tojmax rr 0,27 | mQ
slope resistance

Zindstrom T;=25°C,vp =6V ler max. 250 | mA
gate trigger current

Zindspannung T;=25°C,vp =6V Var max. 22|V
gate trigger voltage

Nicht ziindender Steuerstrom Ty = Tyjmax, VD=6V lep max. 10 [ mA
gate non-trigger current Ty = Tyjmax » Vo = 0,5 Vpru max. 5| mA
Nicht ziindende Steuerspannung Ty = Tyjmax » Vo = 0,5 Vpru Vep max. 0,25|V
gate non-trigger voltage

Haltestrom T,;=25°C,vp=6V,Ra=50Q Iy max. 300 | mA
holding current

Einraststrom T,;=25°C,vp=6V,Rexk210Q I max. 1500 | mA
latching currént ism = 1A, dig/dt = 1 Alps, t; =20 ps

Vorwartszgund Rickwarts-Sperrstrom Ty = Tojmax o, IR max. 100 | mA
forward off-state‘and reverse current Vp = Vprm, VR = VRrM

Zindverzug DIN IEC 747-6 tga max. 4| s

gate controlled delay time

Ty;=25°C,iem = 1 A, dig/dt = 1 Alus

prepared by: | C.Drilling

date of publication: | 29.08.02

approved by: | J. Novotny

revision: 2
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Datenblatt / Data sheet

power electronics in motion

eUpec

Phase Control Thyristor Module

Netz-Thyristor-Modul

TZ500N

Elektrische Eigenschaften / Electrical properties
Charakteristische Werte / Characteristic values

Freiwerdezeit
circuit commutated turn-off time

Ty = Tyimax, itm = Iravm
VRM = 100 V, Vpm = 0,67 VDRM
dvp/dt = 20 V/ps, -dir/dt = 10 A/us

5.Kennbuchstabe / 5" letter O typ. 250 | ps

Isolations-Priifspannung RMS, f=50 Hz, t = 1 min VisoL 3,0 [ kV
insulation test voltage RMS, f=50Hz, t =1 sec 3,6 | kV
Thermische Eigenschaften / Thermal properties
Innerer Warmewiderstand pro Modul / per Module, © = 180° singhRinic max. 0,065 | °C/W
thermal resistance, junction to case pro Modul / per Module, DC max. 0,062 |°C/W
Ubergangs-Wéarmewiderstand pro Modul / per Module Rinch max. 0,02 | °C/W
thermal resistance, case to heatsink
Hochstzulassige Sperrschichttemperatur Tyj max 125|°C
maximum junction temperature
Betriebstemperatur Toop -40...+125 | °C
operating temperature
Lagertemperatur Tstg -40...+130 | °C
storage temperature
Mechanische Eigenschaften / Mechanical properties
Gehause, siehe Anlage Seite 3
case, see annex page 3
Si-Element mit Druckkontakt
Si-pellet with pressure contact
Innere Isolation AIN
internal insulation
Anzugsdrehmoment fir mechanische Anschliisse Toleranz / Tolerance + 15% M1 5 | Nm
mounting torque
Anzugsdrehmoment fur elektrische Anschllisse Toleranz / Tolerance + 10% M2 12 | Nm
terminal connection torque
Steueranschlisse DIN 46 244 A28x0,8
control terminals
Gewicht G typ. 900 |g
weight
Kriechstrecke 15| mm
creepage distance
Schwingfestigkeit f=50Hz 50 | m/s?
vibration resistance

file-No. E 83336

b\

Mit'diesem Datenblatt werden Halbleiterbauelemente spezifiziert, jedoch keine Eigenschaften zugesichert. Es gilt in
Verbindung mit den zugehdrigen technischen Erlduterungen.

This data sheet specifies semiconductor devices, but promises no characteristics. It is valid in combination with the belonging

technical notes.
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Phase Control Thyristor Module

Netz-Thyristor-Modul

TZ500N

Analytische Elemente des transienten Warmewiderstandes Z ¢ fiir DC
Analytical elements of transient thermal impedance Z ,,c for DC

Pos. n 1 2 3 4 5 6 7
Rinn [°C/W] 0,00137 0,00486 0,0114 0,0223 0,0221
T[] 0,00076 0,0086 0,101 0,56 3,12

Analytische Funktion / Analytical function:

Nimax —t
Zip o= Z Rinn {1 -€e J
n=1

Luftselbstkiahlung L Natural cooling
3 Module pro Kihlkorper./ 3'modules per heatsink
Kuhlkérper / Heatsinkytype: KM17 (9ow)

Analytische Elemente des transienten Warmewiderstandes Z y,ca
Analytical elements,of transient thermal impedance Z y,ca

Pos. n

1

2

3

4

5

Rinn [*C/W]

0,796

0,005

0,041

Tn [8]

1420

912

12

Verstarkte Kihlung / Forced cooling
3 Module pro Kuhlkoérper / 3 modules per heatsink

Kihlkorper / Heatsink type: KM17 (Papst 4650N)

Analytische Elemente des transienten Warmewiderstandes Z y,ca

Analytical elements of transient thermal impedance Z y,ca

Pos. n

1

2

3

4

5

Rinn [*C/W]

0,239

0,0435

0,0075

Tn [S]

497

31,8

6,4

Analytische Funktion / Analytical function:

n max

Zinca = 2 Rim

n=1

et
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Netz-Thyristor-Modul

Phase Control Thyristor Module TZSOON

0,080 g’g
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i s/ = 90°
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00604 0 g »180° - = 180°
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Q
2 0,040 S Z
N
A — /
LT
L1
0,020 =
/
0,000
0,01 0,1 1 t [s] 10 100
Transienter innerer Warmewiderstand je Zweig //Transient thermal impedance per arm Z,c = f(t)
Sinusférmiger Strom / SiAtisoidal current
Parameter: StromfluBwinkel ©, / Current conduction angle ©
— G
00801 ! 30°
I 60°
| ] 90°
I % 120°
| p ] 180°
0,060 T 0° <—6—>180 // DC
g | <
'S 0,040 VS 74,
z (s /// g
N — VN
AN
////f/
0,020 = =
1 1
//
——/
E—
0,000
0,001 0,01 0,1 t [s] 1 10 100
Transienter innerer Warmewiderstand je Zweig / Transient thermal impedance per arm Zc = f(t)
Rechteckférmiger Strom / Rectangular current
Parameter: StromfluRwinkel ® / Current conduction angle ©
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Netz-Thyristor-Modul
Phase Control Thyristor Module

TZ500N

1000

180°

/ 120° | A~
800 14 c
90°//
/

Prav [W]

® = 30° /%/

/ f
400 7 /
200
0 4= 1
0 100 200 300 400, lav[A] 500 600 700
Durchlassverlustleistung je Zweig / On-state power loss per arm Pray = f(ltav)
Sinusférmiger Strom / Sinusoidal current “Strombelastung je Zweig / Current load per arm
Parameter: StromfluBWwinkel / Cutrent conduction angle ©
1400 T— —
| DC
1200 T |
|
[ 0° 9 —£& »fis0° .
1000 - 180
120°
E 800 90° 4
2 6(7
™
o —ane V.
600 ©=30°
400 /
200 22
0)
0 200 400 600 hav[A] 800 1000
Durchlassverlustleistung je Zweig / On-state power loss per arm Prav = f(ltav)
Rechteckférmiger Strom / Rectangular current  Strombelastung je Zweig / Current load per arm
Parameter: StromfluRwinkel / Current conduction angle ©
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Netz-Thyristor-Modul
Phase Control Thyristor Module TzsooN

140 - -

120 .N // _
\§ L o

<
A
D
A
®
S

40
® =30° 60° 902 120° 180°

20 T

0 100 200 300 400 500 600 700
Itavm [A]

Hochstzulassige Gehausetemperatur /| Maximum allowable case temperature T¢ = f(ltavm)
Sinusférmiger Strom / Sinusoidal current ““Strombeélastung je Zweig / Current load per arm

Parameter: StromfluBwinkel'®©,_ /"Current conduction angle ©

140

120

PR SE—ET: U

100
\

Tc[°C]
o)
o

N \\

60

40
0 =30° 60°  90° 120° | 180° DC

0 200 400 600 800 1000
Iravm [A]

20

Hochstzulassige Gehdusetemperatur / Maximum allowable case temperature Tc = f(ltavm)
Rechteckférmiger Strom / Rectangular current  Strombelastung je Zweig / Current load per arm

Parameter: StromfluRwinkel ® / Current conduction angle ©
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2 0015 0,010 Rinca ["C/W] B2 o /
ool N N /
0,020 \ \ \ . ’
00%5- \ N — ReLast /
. Rdoad A4/
0,030 \\ \ VNN ; / L-Last
2000 +— \ N N\ £ L-load
i N\ QAN
ETNENANNN 4
| 0,060 \§ \\\ N\ )74
1000 -—2‘(1)?)2 \\\\\\\\\ \\ //
0.120 §\\\\\\ .
0.150 \\ \ /
0,200 l\§ %
0,300 I S —
0 T
0 20 40 60 80 100 120 0 200 400 600 800 1000 1200 1400
TalCl oAl
Hochstzuldassiger Ausgangsstrom / Maximum rated output current Ip
B2- Zweipuls-Briickenschaltung / Twe-pulse bridge circuit
Gesamtverlustleistung der Schaltungi/ Total power dissipation at circuit Pyt
Parameter:
Warmewiderstand zwischen den Gehusen undiUmgebung / Thermal resistance cases to ambient Rinca
g ‘ | 0010 RyalCW] Bk,
54000 10,015 \\ AL NV /’
| -
0,020 \\ N By N /
3000 '_o‘ 025 \\\ 7
) \ /
0,030 \ va
\ \ /
2000 4— 0040 ;\\\X \ )
IR RSN SNANAN v
060 I~ \\\\\\\ pd
| \ I~ \ N\ \\ /
0080 ~—_ T~ NN R
1000 170,100 T~ SN\
0150 [ TS — IS /
0,200 ————xwl 1T —
0,300 = —— b
0 — ! :
0 20 0 60 80 100 120 0 200 400 600 800 1000 1200 1400 1600
Tal°Cl Ib [A]
Hochstzulassiger Ausgangsstrom / Maximum rated output current Ip
B6- Sechspuls-Briickenschaltung / Six-pulse bridge circuit
Gesamtverlustleistung der Schaltung / Total power dissipation at circuit Piot
Parameter:
Warmewiderstand zwischen den Gehdusen und Umgebung / Thermal resistance cases to ambient Rinca
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Phase Control Thyristor Module TzsooN
1800 N L T
003K 0.02 Rocal’CW] —  WIC /
2. 1600 N N = 1
k3 | . \ T IRMS | /
* 1400 004 KN INL N\ - d
L /
1200 095 IN \ \\ A
[ 008 K NN NN | %
1000 +— \\ \\ \ \\ N ] /|
LINGRNANANANAN - %
800 0,10 > \s\\\\\ ///
0,12
NSRRI s
015 NN 7
400 0.20 \E\\ NN /]
| 0.30 \‘\\ N \i\\
200 040 —— I NN
060 —————F—
0 !
0 20 40 1, 1o¢) 60 80 100 120 0 250 500 750; .« [A]1000 1250 1500
Hochstzulassiger Effektivstrom / Maximum rated RMS current Irms
W1C - Einphasen-Wechselwegschaltung / Single-phase inverse parallel circuit
Gesamtverlustleistung der Schaltungi/ Total power dissipation at circuit Pyt
Parameter:
Warmewiderstand zwischen den Gehause undWUmgebung / Thermal resistance case to ambient Rinca
4500 AN T I I
5 0,015, 0,019\ Rinca[°C/W] R 2. //
= 4000 N i ]
K N\ Z /
3500 +— ]
0,020 TN \\ B 1 V4
I NN N ] /
3000 0,025 \ \ 2 ) 2
2500 1— 0030 S S \\ /
2000 4— 0,040 \Q&\\\ \\ //
0,050
1500 10,060 I\\\\& \\\
BN N NN NN
1000 40,100 \\\\\i\ \\\
0,120 \\ \\\\\Q\\
500 — 0’2001\ \\\\\\
—
0 T !
0 20 40 60 80 100 1200 o 200 400 600 800 1000 1200
Tal°C] I rus [A]

Hochstzulassiger Effektivstrom / Maximum rated RMS current Irms
W3C - Dreiphasen-Wechselwegschaltung / Three-phase inverse parallel circuit
Gesamtverlustleistung der Schaltung / Total power dissipation at circuit Piot

Parameter:
Warmewiderstand zwischen den Gehdusen und Umgebung / Thermal resistance cases to ambient Rinca
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100
LT
10 z/- c T
/\ b
E // a ———
2 _ >/—
> o A
°A4 ¢ Z
_— 12 3137 —
1 Hg § Z :, C s
B
Z e
[~ L—
Z 1
Z —
0,1
10 100 ic [mA] 1000 10000
Steuercharakteristik vg = f (ic) mit Zlindbereichen fiir Vp =6 V
Gate characteristic vg = f (i) withdAriggering area for Vp =6 V
Hoéchstzulassige Spitzensteuerverlustleistung / Maximum rated peak gate power dissipation Pgy =f (tg) :
a-20W/10ms [ b -40W/1ms c-60W/0,5ms
1000 \ \
g | |
S \\ \\
100 Y Y
\ \
\ \
\\ \\
10 S
.~
1 b
0,1
100 iem [MA] 1000 10000

Ziindverzug / Gate controlled delay time tyq = f(ic)

Tyj = 25°C, dig/dt = iem/1ps

a - maximaler Verlauf / Limiting characteristic

b - typischer Verlauf / Typical characteristic

BIP AC /29.08.2002 C. Drilling

A 17/02

Seite/page 10/12




N Pr

Datenblatt / Data sheet

power electronics in motion

eUpec

Netz-Thyristor-Modul
Phase Control Thyristor Module

TZ500N

10000
irm = 2000A |
o 1000A 3
< | —
e %ﬁ;— 500A ]
g /,/ — [ & ———200A
— / -]
%/—///—/’-"/ 100A
— —1
/— —
/égj“ 50A
/,’—’__——_— ‘
1000 20A I
100
1 10 -di/dt [A/ps] 100
Sperrverzégerungsladung / Recovered charge Q, = f(-di/dt)
Tvi = Tvjmax, VR < 0,5,VrRrRMiVrRM = 0,8 VRrM
Parameter: Durchlal3stram / On-state current itm
— 12.000
$ \
s a
§ 10.000 \ —— /% Tpo=35°C
< /
\
8.000 \{
e —— L~ b /\
6.000 — ——
T Ta=45°C
4.000 \.\
2.000
0
0,01 0,1 t[s] 1
Grenzstrom / Maximum overload on-state current Irovym = f(t), vkm = 0,8 Vrrm
a: Leerlauf / No-load conditions
b: nach Belastung mit Itavm / after load with ltavm
Ta = 35°C, verstérkte Luftkiihlung / Forced air cooling
Ta = 45°C, Luftselbstkiihlung / Natural air cooling
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7.000 \
N
6.000 \\ I AV (vor) =
— O0A
P
[~ L —] 30 A
5.000 N 50 A
: N
< [~ N _ 75 A
~4.000 N
5 N 85A
) N y
- N
3.000
~—_ x
\\ \\ \
2.000 g ~~—
™ \\\\ N
— | \ \\5\
1.000 B — — — ———
0 T
0,01 0,1 1 10 100 1000 10000
t[s]
Uberstrom je Zweig / Overloadion-state current lrov)
B6- Sechspuls-Briickenschaltung, 120°4Rechteck / Six-pulse bridge circuit, 120° rectangular
Kihlkérper / Heatsink type KM17 (90W) Luftselbstkiihlung bei / Natural cooling at Ta = 45°C
Parameter: Vorlaststrom je Zweig / Pre-load current per arm Itavvor)
8.000 T T
| TAV (vor) =
7.000 o~ oA
AN il — 80A
6.000 2 130 A
\\// ) // 170 A
5.000 N T - 200 A
: P11 225 A
- ~—_ \\8< Ol T
e //
54.000 )
Al N \<>< > <
3.000 % \>< S
\\\ gz ><\\\\\\\
2.000 ~ —
T \i\\
N T
1.000
0
0,01 0,1 1 10 100 1000 10000
t[s]
Uberstrom je Zweig / Overload on-state current lrov)
B6- Sechspuls-Bruckenschaltung, 120° Rechteck / Six-pulse bridge circuit, 120° rectangular
Kuhlkorper / Heatsink type KM17 (Papst 4650N) Verstarkte Kiihlung bei / Forced cooling at Ta = 35°C
Parameter: Vorlaststrom je Zweig / Pre-load current per arm Itavvor)
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Terms & Conditions of Usage

Attention

The present product data is exclusively subscribed to technically experienced
staff. This Data Sheet is describing the specification of the products for which a
warranty is granted exclusively pursuant the terms and conditions of the supply
agreement. There will be no guarantee of any kind for the product andrits
specifications. Changes to the Data Sheet are reserved.

You and your technical departments will have to evaluate the suijtability of the
product for the intended application and the completeness of the product data
with respect to such application. Should you require product.information in
excess of the data given in the Data Sheet, please contact youriocal Sales Office
via “www.eupec.com / sales & contact”.

Warning
Due to technical requirements the products may contain‘dangerous substances.

For information on the types in question pleaseleantaet your local Sales Office via
“www.eupec.com / sales & contact”.





