BU107

NPN-Silizium-Leistungstransistor

Fir Horizontalablertk-Endstufen in Fernsehempféngern;
Sehr schnelle Schaltanwendungen bei hohen Strémen.

Mechanische Daten: Kollektor mit Gehause leitend verbunden.
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MeBpunkt fiir e ) v
Geh&usetemperatur 3/Amax

1 — Basis, 2 — Emitter, 3 — Kollektor MaBe in mm
Absolute Grenzwerte bei Tg = 25°C
Kollektor-Basis-Spannung (Bem. 1) 300V
Kollektor-Emitter-Spannung (Bem. 2) 300V
Kollektor-Emitter-Spannung (Bem. 3) 120V
Emitter-Basis-Spannung 8V
Kollektorstrom, Spitze (Bem. 5) 15 A

Dauer 10 A
Basisstrom, Spitze 5A

Dauer 3A
Gesamtdauerverlustleistung bei Tg = 25°C (Bem. 4) 50 W
Lagerungstemperaturbereich —65 °C bis +175°C
Arbeitstemperaturbereich —55 °C bis +150°C

Bemerkungen:

1. beilg=0.

bei Uk zwischen —2V und —8 V.
bei I = 0.

Ucg= 10V.

beitp =500 us;d < 25%

o A w

7\ TEXAS INSTRUMENTS Deutschland GmbH
805 Freising, Haggerty-Strafie
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BU107

Elektrische Kennwerte bei Tg = 25 °C (wenn nicht anders angegeben)

Parameter  Priifbedingungen min typ max  Ein-
heit

UmsrycBo Ic=50mA, Ig=0(Bem.6) 300 \

Usr)eBo Ile=10mA, Ilc=0 8 \'

Ucev lc=50mA, Upg=-—2V 300 \

Ucko Ilc =100 mA, IB = 0(Bem.6) 120

hrE lc=T7A, Uce = 1,5V (Bem. 6) 5 10

UBE(sat) lc=TA, Ig = 1,4 A (Bem. 6) 1,0 2,0 Y

UcE(saty lc=T7A, IB= 1,4 A (Bem. 6) 0,4 1,5 \"

te lc=T7A, IB(on) = 1.4 A 0,4 1,0 us

Uce =40V, IBeotn =14A
ts lc=T7A, IB(on) = 1.4 A 0,7 3,0 us

Uce =40V, IBoot) =14A
tp = 10 us, d=2%

Bemerkungen:
6. ImpulsmaBig gemessen; tp < 300 us, d =< 2%.

Zuldssige Verlustleistung in Abhdngigkeit
von der Gehdusetemperatur

LY g
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BU107

Typische Kennlinien

heg=f(Ig): Tg=+25°C Uce(sat)=f(I¢); Tg=+25°C
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OCT 82

Plastic Package Compatible with Metal Can T0-3 layout
10A Continuous Collector Current, 400V VCBO

350V Vcpo BU124, 400V VCBO BU124A.

® o o o

mechanical specification

BU124,BU124A
NPN SILICON POWER TRANSISTOR

Specifically designed for Portable TV Linescan Applications and other Switching Functions

THE COLLECTOR IS IN ELECTRICAL CONTACT

CASE TEMPERATURE
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absolute maximum ratings (at 250C case temperature)

BU124 BU124A
VcBO Collector Base Voltage (IE = O) 350V 400V
VcEQ Collector Emitter Voltage (Ig = O) 150V 150V
VcEXx Collector Emitter Voltage VBE = —2V 350V 400V
VEB Emitter Base Voltage 8V 8V
Ig Continuous Base Current 3A 3A
Ic Continuous Collector Current 10A 10A
Ic (peak) Pulsed Collector Current {see note 1) 15A 15A
P tot Continuous Dissipation (T case = 25°C) 50w 50W
Ty Operating Junction Temperature Range —559C to 150°C

Note 1. Pulse Width = 1mS Duty Cycle 25%.

TEXAS INSTRUMENTS
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BU124,BU124A
NPN SILICON POWER TRANSISTOR

e

electrical characteristics at T case = 250C (unless otherwise stated)

-4

350

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
IcBO Collector-bave 500 uA
leakage current Vcs = 300V (BU124)
Vcg = 350V (BU124A)
V(BR)CEO Collector-emitter Ic=50mA, Ig=0. 150 v
breakdown voltage
V(BR)EBO Emitter-base IgE=10mA, Ic=0 8 v
breakdown voltage
V(BR)CBO Collector-base Ic=1mA BU124 | 350 \
breakdown voltage BU124A| 400 \4
VCE(sat) Collecter-emitter Ic=4A ig=0.5A 0.5 Vv
saturation voltage (see note 2)
Ic=8A Ig=2A 1.0 v
(see note 2)
VBE(sat) Base-emitter Ic=4A 1g=0.5A 1.2 \"
saturation voltage (see note 2)
Ic=8A Ig=2A 1.4 \
(see note 2)
hgg Static forward Ic=4A VCg =10V 12
current transfer ratio (see note 2)
Ic =0.5A VCg = 10V 20
(see note 2)
ts Storage time (see Fig. 1) Ic = 4A lgand = 0.5A 2.7 us
i Fall time (see Fig. 1) Ic =4A Igend = 0.5A 1.0 s
fr Transition frequency Ic =0.5A Vcg =5V
f=1MHz 6.0 MHz
Cobo Common-base output Vcg =20V Ig=0 60 pF
capacitance f=1MHz
ROjc Junction-to-case 25 °Clw
thermal resistance

NOTE 2. Measured using pulse techniques
pulse width, tp = 300US
duty cycle, d = 2%

"TEXAS INSTRUMENTS



BU124,BU124A
NPN SILICON POWER TRANSISTOR

VgB(+) = +15V

4702 set 1B end

Vee = +24v
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FIGURE 1. DETAILS FOR THE MEASUREMENT OF SWITCHING PARAME TERS.
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BU124,BU124A

NPN SILICON POWER TRANSISTOR

FIGURE 2. D.C. F.5.A. — FORWARD BIASED SAFE AREA OF OPERATION AT Tcase = 25°C
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BU124,BU 124A
NPN SILICON POWER TRANSISTOR

FIGURE 4. TYPICAL hpg AS A FUNCTION OF IC AND JUNCTION TEMPERATURE AT VCE = 5V
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BU137, BU137A
NPN SILICON POWER TRANSISTORS

SEPTEMBER 1977

DESIGNED FOR SWITCHING MODE POWER SUPPLIES, HORIZONTAL DEFLECTION
AND INDUCTIVE SWITCHING IN INDUSTRIAL AND CONSUMER APPLICATIONS.

GAIN IS SPECIFIED AT UP TO 12 AMPS, AND BU137A FEATURES A COLLECTOR-
EMITTER VOLTAGE RATING OF 500 VOLTS.

mechanical specifications

- 40 max—ed

| 7.9 min
. 304 -
~ 2-emitter. | | ue. max
|
N ”®
: "G .
T 481 max

AN dimensions are in mm

The Collector is in electrical contact with the case

103 |

absolute maximum ratings (at 25 OC case temperature, unless otherwise noted)

BU137 BU137A

Collector-basevoltage . . . . . . . . . . . . . . . . . . . . . .. 1000 V 1200 V
Collector-emitter voltage (base open-circuit) . . . . . . . . . . . . . . . 400 V 500 V
Emitter-basevoltage . . . . . . . . . . . . . . . . . . ... 7V ’
Continuous collectorcurrent . . . . . . . . . . . . . . .. ... 12A
Peak collectorcurrent . . . . . . . . . . . . . . . . ... ... 15 A
Continuousbasecurrent . . . . . . . . . . . . . .. ... 5A
Continuous dissipation (see figure2) . . . . . . . . . . . . . . . . .. 70w

. Peak dissipation (seenote 1) . . . . . . . . . . . . . . .. . . ... 1125 W
Case operating temperature . . . . . . . . . . . . . . . . . . . . . —55 0C to +200 °C

OTE 1: Pulse width 500 Us, Vcg =75 V

TeEXAS INSTRUMENTS
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BU137, BU137A
NPN SILICON POWER TRANSISTORS

electrical characteristics (at Tg = 25 OC unless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS MIN | TYP| MAX UNIT
Collector-Base BU137: Vgg = 1000 V
lcao Leakage current BU137A: Vcg=1200V 200 LA
Collector-emitter BU137: Vce = 1000 V
|
CEX Leakage current BU137A: V(g = 1200V 200 | pA
| 2 mA
v, Collector-emitter Ic =100 mA BU137: 400
CEO(sus) | systaining voltage L=10mH BU137A: 500 v
Emitter-base
BVeso breakdown voltage lg=10mA 7 v
h Forward current Ic=500mA, Vcg= 5V 15
FE transfer ratio Ic=6.5A,  Vcg=10V 10
Ic=12A, VCE=10V 4 -
(Note 2) B
v, Collector-emitter Ic=55A, Ig=17A 1.2 v
CElsat) | saturation voltage Ic=10A, Ig=25A 4
(Note 2)
Base-emitter Ic=6.5A, Ig=17A 1.25
VBE(sat) | saruration voltage Ic=10A, 1Ig=25A 14 v
(Note 2)
tf Fall time Ic=55A, Ig=17A 800 ns
(Figure 1)
Coso Capacitance Veg=5V, f=1 MHZ 250 pF
| T Transit frequency Vee=5V, ‘lc=1A 5 MHz
O tl'herr‘nal resistance 1785 oc/w
junction to case
NOTE 2: Pulse Test, Pulse duration 300 Us
SWITCHING TIME MEASUREMENT
+80V
+12v
N

Simplified Circuit Collector/Base - Cutrent Waveforms

FIGURE 1

TEXAS INSTRUMENTS



Py - Maximut. wontinuous Dissipation-W

BU137, BU137A
NPN SILICON POWER TRANSISTORS

S 85 &8 8 3 8

o o
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CASE TEMPERATURE DISSIPATION
DERATING CURVE

TYPICAL CHARACTERISTICS

TYPICAL COLLECTOR-BASE LEAKAGE CURRENT vs
CASE TEMPERATURE (AT MAXIMUM RATED Vg)
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FIGURE 2
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FIGURE 3

FORWARD BIASED SAFE AREA OF OPERATION
(T¢ ='25°C, DC AND NON-REPETITIVE PULSES)
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BU137, BU137A
NPN SILICON POWER TRANSISTORS

TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO vs
COLLECTOR CURRENT/COLLECTOR-EMITTER VOLTAGE
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BU137, BU137A
NPN SILICON POWER TRANSISTORS

TYPICAL CHARACTERISTICS

OUTPUT CAPACITANCE vs
COLLECTOR-BASE VOLTAGE
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BUY20 bis BUY22

NPN-Silizium-Leistungs-Transistoren

Hohe Durchbruchsspannung bis 450 V; hoher Spitzenstrom bis 15 A

Anwendung als schneller Schalter

Mechanische Daten: Kollektor mit Gehause leitend verbunden

MeBpunkt fiir
Geh&usetemperatur

TO-3

13,6 r max

1 — Basis, 2 — Emitter, 3 — Kollektor
Absolute Grenzwerte bei Tg = +25 °C

Kollektor-Basis-Spannung (Bem. 1)
Kollektor-Emitter-Spannung (Bem. 2)
Kollektor-Emitter-Spannung (Bem. 3)
Emitter-Basis-Spannung
Kollektorstrom, Spitze (Bem. 4)
Dauer
Basisstrom, Spitze
Dauer

Gesamtdauerverlustleistung bei Tg =< 25 °C (Bem. 5)

Lagerungs- und Sperrschichttemperaturbereich

Bemerkungen:

MaBe in mm
BUY20 BUY21 BUY22
200 V 300 V 450 V
200 V 300 V 450 V
120V 180V 230V
<« 8V I
< 15 A —
< 10 A —
< 5A —
<« 3A -
< 85 W —
<« —65°Cbis +175°C —

1.beilg=0/2.bei Usg = —2 V bis —8V [ 3. beilg = 0/ 4. bei tp =< 500 us; d = 25% /5. bei Ucg = 17 V;

Bild 1, 2, 3.

j’ TEXAS INSTRUMENTS Deutschland GmbH
805 Freising, Haggerty-Stralie
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BUY20 bis BUY22

Elektrische Kennwerte bei Ty = +25 °C (Qvenn nicht anders angegeben)

Parameter Prufbedingungen Typ min typ max Einh.
UsrycBo Kollektor-Basis- lc=5mA, Ig=0 BUY20 200 Vv
Durchbruchsspannung (Bem. 6) BUY21 300 \Y
BUY?22 450 \Y
UsRr)EBO Emitter-Basis- lg =10 mA, Ic=0 Alle 8 Y,
Durchbruchsspannung
Ucevi.  Kollektor-Emitter- lc=50mA, Upg=—2V BUY20 200 \
Latching-Spannung BUY21 300 \
BUY22 450 \"
UceoL Kollektor-Emitter- lc = 50 mA, I = BUY20 120 Y
Latching-Spannung (Bem. 6) BUY21 180 \Y
BUY22 230 \
IcBO Kollektor-Basis-Reststrom UcB=40V, Ig=0 Alle 100  uwA
hrE Gleichstromverstarkung lc =3 A, Uce =5V Alle 20 40 300
(Bem. 6)
Ucgsaty Kollektor-Emitter- lc=TA, IB=14A Alle 04 15 V
Séattigungsspannung (Bem. 6)
UBE@saty Basis-Emitter- le = 7A, IB=14A Alle 1,0 20 V
Sattigungsspannung (Bem, 6)
fr Transitfrequenz lc=025A, Ucg=10V, Alle 15 25 MHz
f =10 MHz
Cob Leerlaufausgangskapazitat Ues=20V, Ig =0, Alle 200 pF
in Basisschaltung f=1MHz
te Kollektorstrom-Abfallzeit le=TA, IB(on) = 1.4 A Alle 04 10 s
ts Speicherzeit Uce = 18V, Ip(otr) = 1.4 A Alle 07 30 us
ton Einschaltzeit (Bem. 7) Alle 1,0 us
Bemerkungen:

6. ImpulsmaBig gemessen: tp = 300 us; d = 2%
7. siehe Bild 12

T

TEXAS INSTRUMENTS Deutschland GmbH
805 Freising, Haggerty-Strafie
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BUY20 bis BUY22

Typische Anderungen der Gleichstromverstarkung

heg = f(Ig); Tg=+25°C"

A 100F HHe
i ; s
| I ]
| 50} ] |
\ NN
hFE 20@ Tl ;\ N
// Ugg =10V \\\ N,
10k Ucg= 5V N
= Uce = 2V n
5 Ucg= 1V
i }
2; ]
.
01 02 05 1 2 5 A0
g ——>
Bild 1
hpg=1t(Ig); Tg=-55°C
A 00— ®
!  — 2
| o
50
~
hFE [ ;3’.\‘
o
//’4 Ueg=10v 1 X 5\\
10 ~ Ugg= 5V TN
— 2
Uce= 2V
5 Ucg= 1V
1
0,1 05 1 5 A10
Ic——»
Bild 3

hrp =f(Ig); Tg=+125°C

00 ~
* 1 ! T 2
o P
! S

hFE 5 o Ugg =10V >\

Ucg= 5V )S\ \ \
10 UCE = 2V N\
Ucg= 1V N
5 T
2
1 ]
01 02 05 1 2 5 A10
Ic——»
Bild 2
|hfe|=f(lc);f=1OMHz;TG=+25°C
M [ LTI
2 o
A/ \" N Ucg =20V M
" 7 TN [11]
'd \ Ucg =10V
rrel A TINUN T
| e TN\ \\Uce=sv
" ,/ Ucg = 2V ”\ Y
Ucg= 1V \
8
4
0
001 005 0,1 05 1 5 A10
Ic -

Bild 4

i TEXAS INSTRUMENTS Deutschland GmbH
805 Freising, Haggerty-Strafie
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BUY20 bis BUY22

Das Diagramm (Bild 5) gilt fiir Einzel-Rechteckimpulse Izgl.d,s(s.j,?:er)A;beg:?::;:, T e 250
= E)its 6=
(Te = +25°C) A A TTTTIE
n 0 HHHHEE
Bei Gehausetemperatur von {ber 25°C erhalt man den Betrag 50 s
10 E
des zulassigen Stromes, indem man aus Bild 6 die Abnahme — 5212 NCAN g
f———— 1
der Verlustleistung entnimmt. Bei Betrieb mit periodischen Ic — %ms ] 'l
—+ 1ms
Impulsen geht man folgendermaBen vor: Zuerst ermittelt man | | 05ms /‘(‘
die Energie des Impulses durch graphische Integration und . ?ﬁx/ ‘\ \
errechnet dann den gleichwertigen Rechteckimpuls, indem man *‘ Gy
die Pulsdauer und die angelegte Spitzenspannung zugrunde 05 ‘]'
legt. Dabei muB3 sichergestellt sein, daB der errechnete Impuls ‘N
innerhalb des zuldassigen Arbeitsbereiches liegt. o1 euvzo‘z
Des weiteren muB lberprift werden, ob die tber die Perioden- ’ 33: 2 Eg
dauer gemittelte Verlustleistung innerhalb des Bereiches fiir ggg I HP"
DC zu liegen kommt. (Bei héheren Gehiusetemperaturen als ) s 10 50 100 500 V
( 180
25°C ist Ptot nach Bild 6 zu reduzieren). 120 230
UCcE——>
Bild 5
Arbeitsbereiche bei induktiver Last;
Ptot = f (Tg) frax = 15 kHz
W 2 A\ o 2
85 A / A &
N } 8 ///¢ o 0
68 A\ - /;/ // g
Prot N\ I / ///Buv20 1\ BUY 21 \f BUY 22
\\ 6 - BUY21 JNBUY 22

51 N // BUY22 \
/
% X
3% N ¢ -
N\
. N\ 2

AN

N

0 25 S50 75 100 125 150°C175 0 50 100 150 200 v
o———» 120 180 230
UCE ———»

Bild 6 Bild 7

Bild 7 zeigt den zuladssigen Arbeitsbereich fiir das Schalten von induktiven Lasten, es gibt die max. Grenzen von
Kollektor-Emitter-Spannung und Kollektorstrom. (max. Impulsfolgefrequenz = 15 kHz)

i TEXAS INSTRUMENTS Deutschland GmbH
805 Freising, Haggerty-StraBie
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BUY20 bis BUY22

UcE(say = (Ic)

Ic/ Is=5 Ic _
L=
UcE(sat) = f (Ic) Iz
10 i = I
A v } a A 13 i
51 i 5
' [nzsoc +125°C 4]
max.< + 25°C / max<+ 25°C A f
UcE(sat) 10 - s50€ // ¥ UCE(sat) 1 {. 55°c// / Al
05 717 7 i 05 ,; e
A ,1’ Z 77 71
7 Y
ol =—T__—= o ' 12s0C
' — +125¢C ’ $ e
005 = — +25°Ctyp 005 5
- 55°C
|
001l 001
005 10 2 5 A10 01 05 10 5 A10
Ic—» Ic———»
Bild 8 Bild 9
U St JC o5 s oo
BE (sat) (o} Tg ) Ugg(sat) =f (1¢): 5 " 10
30 ] S 30 3
v > v &
+125°C
20 max.q+ 25°C 20 12570 .
- 55°c>, +
max.< + 25°C
UgE(sat) ¢ ¢/ UBE(sat) {. 550C y?%
10 ——’é/ == o
) L~ — - 1,0 —— i Lt
RN il A
+125°C N
+ 35°C b g Ltyp.
v mnl +125°C
05 05
o—l— 1t 0Lt
005 10 2 5 A0 o o5 1 2 5 A1
Ic—m» Ic—»
Bild 10 Bild 11
(o)

I TEXAS INSTRUMENTS Deutschland GmbH
805 Freising, Haggerty-StralBie
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BUY20 bis BUY22

Schaltzeit-MeBschaltung

Bild 12
Parameter Mefbedingungen Stromverlauf von Ig und I
O-8v : ‘
O+18V B(on) I N 3
’ a
0 i
[j 5Q 250
. . |s00pF | 30pF
Men = = 18(otf)
punkt A
Kt
lC L\
50Q I 90°/
- =
Eing. 187
MeDpunkt N
T 10%
—0 0
—eltgle- g o
s =l L
- ton = -~ toff -
tp = 10 p.s; 200 Impulse/s Widerstande induktionsfrei
Die in der Schaltung angegebenen Werte gelten fiir:
Ic=T7A;lg =14 A; Iporr = 1.4 A (typisch)
ICBO= £ (TG) Ucer=f (RBE) ; Minimum
100 I 3 A 500 2
mA ™| Ucg =360 V-BUY 22 o v a
1o ] Uca=2¢0V-BUY2) ~ 3 i
5 ] Ucg= 1eovw [ N BUY |2”2 m
Icao o A 400
1 /,/ Ucer m
05
)i I NERES
0 L7 300 il
005 // \
. N BUY 20
o —< Ugg =40V Wi
4 alle en
P P 200 S :
000 | L~ N
0,0005 N {
0,0001 100
-55 -25 0 425 50 75 100°C125 0,1 1 10 100 Jk Q10K
o— Rgg ———»
Bild 13 Bild 14
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BUY20 bis BUY22

Typische Anderung der Schaltzeiten in Abhangigkeit vom Kollektorstrom

Ic -
tstg=f(lg); == =5
e :
10 1B(on o
s b
PS
=
tr ] A Ly
td tr bei +125°C e
05 tr bei + 25°C 7
’ tr bei - 55°C 7
nw A
0,1 P ’/
005 i
(alle Temp.)
o |
0,1 05 1 5 A10
Ic——»
Bild 15

Ic

tits =flIc); Ig(on) = Ig(off) = 5~
N
HSE tgbei +125°C
[ tsbei+ 25°C -
L tgbei - 55°C ey

P165

te
ts

E tf bei+125°C

05 t; bei + 25°C .

| t; bei-55°C

01 05 19 5 A10
Ic—»

Bild 17

fertg = (10); S 10
T g om T
FORL 3
Hs o
tr bei +125°C | =
:r ) tr bei +25°C 27 | Lbv
f tr bei -550C_Z
05 S
VAR AN L
'// A
<
o D 2
td
005 (alle Temp.)
0,01
01 05 10 5 A10
Ic——»
Bild 16
- f . Ic
tsitg = F(Ic); I (on) =35
10F T 2
s - ts bei +125°C 2
S[ tg bei + 25°C =
- s .# \
ts bei - 55°C NN N
- \ N
:f 1oLt beiv1zseC N
S 7 E tf bei+ 25°C. = H
05 ‘i\ 1
- t§ bei-55°C, N
0 =T
0,05
0,01
01 02 05 10 2 5 A10
T »
Bild 18
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BUY23, BUY23A

NPN-Silizium-Leistungs-Transistoren

Transistoren fiir Fern§ehanwendungen mit hoher Uce-Spannung
fr typ. = 25 MHz; t: typ. = 400 ns beilc= 6 A

Mechanische Daten: Kollektor mit Gehause leitend verbunden

MeBpunkt fiir 3
1 Gehsusetemperatur

TO-3

13,6 r max

1 — Basis, 2 — Emitter, 3 — Kollektor
Absolute Grenzwerte bei Tg = 425 °C

Kollektor-Basis-Spannung (Bem. 1)
Kollektor-Emitter-Spannung (Bem. 2)
Kollektor-Emitter-Spannung (Bem. 3)
Kollektor-Dauerstrom
Emitter-Basis-Spannung
Kollektor-Spitzenstrom (Bem. 4)
Basis-Dauerstrom
Basis-Spitzenstrom
Gesamtverlustleistung bei Tg < 25 °C (Bem. 5)
Arbeitstemperaturbereich (Tj)
Lagerungstemperaturbereich

Bemerkungen:

1. beilg=0.

bei Upg zwischen —2 V und —8 V.

bei lg = 0.

Dies ist flir max. tp = 500 ws; d < 25% zuléssig.
Ucg =17V, Bild 5,6, 7.

oK w

MaBe in mm

BUY23 BUY23A
600 V 700 V

600 V 700 V

250 V 300 V

<« 10 A
<~ —8V
< 15 A
<~ 3A
<~ 5A
<~ 85 W
—65 °C bis +175°C
—65 °C bis +175°C

Yy A

j TeEXAS INSTRUMENTS Deutschland GmbH
805 Freising, Haggerty-StralBie
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BUY23, BUY23A

Elektrische Kennwerte bei Tg = +25°C

Parameter - Prifbedingungen Typ min typ max Einh.
IcBO Kollektor-Basis- Ugg=600V, lIg=0 BUY23 2 mA
Reststrom Ue=700V, Ig=0 BUY23A 2 mA
IcEV Kollektor-Emitter- Uce=600V, Upgg= —2V BUY23 2 mA
Reststrom Ucg=700V, Upgg=—2V BUY23A 2 mA
Uceo@) Kollektor-Emitter- lc=100mA, Ig=0 BUY23 250 Y
Latching-Spannung (Bem. 6) BUY23A 300 \
Ucer@) Kollektor-Emitter- lc = 100 mA, Rpg = 100 Q BUY23 350 \Y
Latching-Spannung (Bem. 6) BUY23A 400 Vv
Ur)EBO Emitter-Basis- IE=10mA, Ilg=0 Alle 8 Y
Durchbruchsspannung
hrE Gleichstromverstarkung  lg= 2,5 A, Ucg=5V (Bem.6) Alle 20 50 200
Ucgaty Kollektor-Emitter- lc=25A, Is=025A (Bem.6) Alle 03 07 V
Sattigungsspannung lc=6A, IB=12A (Bem.6) Alle 04 15 V
UBE(saty Basis-Emitter- lc=25A, Ig=025A (Bem. 6) Alle 09 13 V
Sattigungsspannung lc=60A, IB=12A (Bem.#6) Alle 11 20 V
fr Transitfrequenz lc=025A, Ucg=10V, f=10MHz Alle 15 25 MHz
Cob Ausgangs-Kapazitat Ucs=20V, Ig=0, f=1MHz Alle 90 150 pF
Schaltzeiten bei Tg = +25 °C
Parameter Prufbedingungen typ max Einh.
te Abfallzeit lc=6AIgon=12A, IBogg = —12 A; 0,4 1,0 us
ts Speicherzeit Uce =60V (Bild 1) 0,7 3,0 us
ton Einschaltzeit 1,0 us,
Bemerkung:

6. Impulsmé&Big gemessen: tp £ 300 us; d < 2%.

¥

TEXAS INSTRUMENTS Deutschland GmbH
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BUY23, BUY23A

Schaltzeit-MeBschaltung

Ausg. 5
+—O
209
ek 90%
: Eingang
j
I s
== 104 __ar tr St
10°%K | 1 10%
| I/ Ausgang
90 90°/
— 25V
Testschaltung Bild 1 Ausgangssignal
Typische Kennlinien
Uce =f (Rgg);
Ic =100 mA ' Icgo =f(Tg)
800 2 10000 =—= 2
v t a pA T —— g
I I
™ BUY 23A 1000 max .
600 \ BUY 23 | [l
Uce \ | Tcgo 7
\ 100
\<’ $
400 ~
NG
NN 10
| N ($)
i
200 i .
i Ucg =600V BUV?{‘E
i | i Ucp =700V BUY 23AJ
0 il 01 [ I [
o 1 10 100 * 10k 50 25 0 +25 50 75 100°C125
RBE —— TG
Bild 2 Bild 3
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BUY23, BUY23A

Maximaler Arbeitsbereich; Tg =+25°C

20 T~
A - = Nps |Q
10 —— = = *
. ~— N \\\ = — =
AN IS S —
} AN = N S
I ;// \'\
C 10 50 ps — /<‘ ~, — P
00 us ——N TN S
05 200ps N N
500 us N
1ms /////'\\\ N
0,1 — 2ms —] —L 1 \‘ -
sms —_ S
0,05 DC S~
001 BUY 23 BUY23A
) 2 5 10 20 50 100 200 300 V 500
250
Uce —
Bild 4
Prot = f(Tg) Das Diagramm (Bild 4) gilt fir Einzel-Rechteckimpulse
120 o _ o
? W & (Te = +25°C)
I 100 Bei Gehausetemperatur von iiber 25 °C erhédlt man den Betrag
i des zuldssigen Stroms, indem man aus Bild 5 die Abnahme, der
Ptot g9 \ Verlustleistung entnimmt. Bei Betrieb mit periodischen Impulsen
\ geht man folgendermaBen vor: Zuerst ermittelt man die Energie
€0 \ des Impulses durch graphische Integration und errechnet dann
\\ den gleichwertigen Rechteckimpuls, indem man die Pulsdauer
40 N und die angelegte Spitzenspannung zugrunde legt. Dabei muB
\ sichergestellt sein, daB der errechnete Impuls innerhalb des
20 \ zulassigen Arbeitsbereichs liegt. Des weiteren muB {iberpriift
werden, obdie Uberdie Periodendauer gemittelte Verlustleistung
0 innerhalb des Bereichs fiir DC'zu liegen kommt. (Bei héheren
S0 25 0 +25 SO0 75 100 125 150°C17%

Gehausetemperaturen als 25°Cist Pyot nach Bild 6 zu reduzieren).
Tg—»

Bild 5
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BUY23, BUY23A

heg =f(lc); Tg =+25°C

>

100 2
2
50
e N N\
hFE 2 // UCE = 1V‘/\é\ \
0 7z 2 V1 N
10 10V
20V
5
2
1
01 02 05 1 2 5 A10
Ic >
Bild 6
brg =f(Ig); Tg =-55°C
100 o
Q
a
50
hrg 20 LT ‘> \S
> %/\ ‘l
~Tugg = 1V X N
10 2v AN
5V
v
5 20V
2
1
01 02 05 1 2 5 A10
Ic -

Bild 8

50
h
FE 2o

10

heg =f (I¢); T =+125°C
00 .

P29

P4

\ Ay
PaV.od

01

02

5 A10

Bild 7

hre| =f(Ic); 210 MHz; Tg = +25°C

P231

7 .\
— N
// N nk

TN \\\ #

001

005 01 05 1 AS

Bild 9

3o
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BUY23, BUY23A

Uce(san = f (Ic);

I
€ -5
Is R
10 == i 5
v T i P
5] max.Tg=+125°C
] +25°C /£
2| -55°C /
UcEsat) tyP.Tg= 41257 R ?
+25°C Q
= -550¢C Ay
PN - n
05 /‘K 4
A 14
02 7////4,/,/
. L //
1
>~ //
01 e
1
0,05 il
05 1 2 5 A1
le——
Bild 10
UBE (sah = f (I¢);
Ic
1g -
5 <
v a
4 max. Tg = +125°C
+25°C
3 -550C
UsE(sat) typ. Tg = +125°C d
2 +25°C T
-550C %%’2/’
1 ——‘é/
— —
- —"'—:A__.———__> "
05
05 1 2 5 A 10
IC —_—
Bild 12

Uce(sat) = f (Ig);

Ic
—= =10
)
10— i ]
===k I
5! max.Tg=+125°C
+25°C ]
\ -55°C
UcEtse °|  typ.Tg=+125C<_|
. +25°C- )
-550C A
Ve S y 4
05 // /I
'// 4
02 o //’7
T L
/::—%
0
1
00511 :
05 1 2 5 A0
le—>
Bild 11
Ugg(sat) = f (I¢);
1
€ .
s
5 3
v N
|_imax Tg=-55°C 1
+25°C
UBE(san) +125°C
2
typ.Tg=-55°C o’
+25°C
+125°C
3 ] 7 -
L= T
— L — 1
—’t:_——‘———y >
———— /
05
05 1 2 S A 10
e
Bild 13
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BUY23, BUY23A

trotg = £ (Ig);
I'c
Ig(on) -
10 T f 3
ps — g
5 I I
tr +125°C
+25°C
2 .
tr -559C )/
tg b po
1 Sz
7z
05 A
/" L e
02 / //
. A "
rd / d
P> > e alle Temperaturen
o =====c===c==
I N
0,05 I 1 S S S
05 1 2 5 A 10
Igc———»
Bild 14
ts .ty =f (IC);
Ig
18(on) = IB(off) = 5
A 10 = &
ps =E m
5t +12500
IR
MR
: t sscl" NG
ts . s -559C N N L
& N ]
i S N
0s L ~<
O
t§ +25°C ~
02
°C
01 *“.’—5?
|
=
0,05 1
05 1 2 5 A10

Bild 16

tr,tg = f (I¢);
Ic .y
I8(on)

pua
P235

ps ty +125°C
5 +25°CF—=
-55°C

td |
t 2 alle Temperaturgn
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|
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N
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1\ \{
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~
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Bild 15

ts.te = (Ig);
Ic
IB(on) = IB(off) = 35
=
Hs e *1]25]°Ic
5 U
Fts + 2506~
<
5 | \\\‘ .

t
f o |ts -55°C

P237

¥ &\l"l")l e =
05— S

Bild 17
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BUY70 SERIES
NPN SILICON POWER TRA_NSISTORS ‘ ocT 82

BUY70 Series Transistors are designed for use in;
Switching Mode Power Supplies, Inverters and C.R.T. Scanning Systems.
They feature High Voltage and Peak Current Capability together with Fast Switching and a High Degree of Robustness.

Mechanical Specification
THE COLLECTOR IS IN ELECTRICAL CONTACT
WITH THE CASE
13. MR‘ MAX
?
I
'
f
2.70
M'AX.
|
1 J 1
||
4.78R MAX. - ol L
BOTH ENDS 152 506 CASE TEMPERATURE
61 MEASUREMENT POINT
SEA:!?G
ALL DIMENSIONS ARE IN MILLIMETRES
ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE
APPLICABLE
Absolute Maximum Ratings (at 25°C case temperature)
BUY70A | BUY70B | BUY70C UNITS
[Collecter-Base Voltage (I = 0) 1000 800 500 \
Collector-Emitter Voltage (Ig = 0) 400 325 200 \Y
Emitter-Base Voltage ) 8 8 8 Vv
Collector Current  Peak (See Note 1) 15 15 15 A
ICollector Current  Continuous 10 10 10 A
[Continuous Base Current 3 3 3 A
ontinuous-Dissipation (Vog < 17V) (See Note 2) 75 75 75 W
Operating Temperature' Range —659C to +200°C

NOTES: 1. Pulse Width < 600 fiSec. Duty Cycle < 25%
2. Refer to Safe Operating and Dissipation Derating Curves
3. Pulsed Test. Pulse Width <X 300 USec. Duty Cycle < 2%

o —
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Electrical Characteristics at 259C case temperature (unless otherwise noted)

BUY70 SERIES

NPN SILICON POWER TRANSISTORS
L ________________________________________________________

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
BVcgo Collector-Bgse Ilc =1mA BUY70A 1000 \%
Breakdown Voltage Ie = BUY708 800
Note 2 BUY70C 500
LVceo Collector-Emitter Ilc  =50mA BUY70A 400 \Y
Latching Voltage Ig =0 BUY708B 325
BUY70C 200
BVEBO Emitter-Base g =10mA \
Breakdown Voltage ALL 8
ICEX Collector-Emitter Vcg = 1000V BUY70A 1.0
Leakage Current Ve = 800V BUY708B 1.0 mA
Vcg = 500V BUY70C 1.0
Vgg = -2V
Heg DC Current Gain Ic = 10A
Vcg = 10V ALL 15
Note 2
VBE (sat Base-Emitter Ilc = 4.0A
fsat) Saturation Voltage Ig = 08A ALL 15 \%
Note 2
VCE(sat Collector-Emitter Ic = 4.0A
fsat) Saturation Voltage lg = 08A ALL 5.0 \
Note 2
tg Collector-Current Ilc = 40A
Fall Time VeE = 40V ALL 1.0 us
IB(on)= 0.8A
'B(Off)= 0.8A
fr Transition Veg = 10V
Frequency Ic = 05A ALL 6 MHz
C b Output VCB = 20V
obo Capacitance Ic =0 ALL 150 pF
ROjc Thermal .
Resistance 2.3 oc/w
Junction Case

b

17
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BUY 70 SERIES

NPN SILICON POWER TRANSISTORS

FIGURE 1 switching time measurement

-

1. BCC and RBB adjusted to
give Ic and Ig.

2. Input resistor should cor-
rectly terminate pulse gen-

erator (normally 50 £2). In- Vge - 10Vvolts
put pulse 25V , pulse width
10 us, duty cycle 2%. ’J:’a

+" Reg

w

Oscilloscope rise-time less .

+VCC : 40 Volt's

Y PR [E .

*(;?. -

than 20 ns. \-g .L
4. Recommended current probe o ; ,,,@ 123 .E%y‘v: }mm
Tektronix P6019, P6020 or - Megsurement S 38
P6042. Pount i 1
5. For typical variation of swith R 4O e femmmmm————

ing time with collector current,
see Figures 9 and 10.

TYPICAL VARIATION OF STATIC FORWARD CURRENT
TRANSFER RATIO WITH COLLECTOR CURRENT
100 T 1T T TT17T
1 1 171
- 250c 411
Tams - 25°C
; ;
T
40 + + :
i LU
: et
i " N Vee “H
T (]
il 20v
R ' XN
10v \ N
<
< 10
o
€
4
3 5v
192
a 40 L
1.0
0.001 0.01 0.1 1.0 10.0
Collector Current—Io AMPS
FIG 2
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BUY 70 SERIES

NPN SILICON POWER TRANSISTORS
e e e e e .

FORWARD BIASED SAFE AREA OF OPERATION
(NON REPETITIVE OPERATION)

Tlnsax 200%C g—'g_:g
=3
@ - 7 2 2
S s ; . SO
N R
10 50USe
H |
~ 1005
T L)
AN N\ 200usec -4
\\ N N
< 1.0
g N 500USe:. 4
3 : AN 11
& 1mSec
F N A
2 oot
8 ‘\ 2mSec =11
T
5mSec 44
AN | Il
N -
oc
0.0t
10 10 100 200 400
Collector Emitter Voltage— VCE vOLTS F16 3

The graph of Forward Biased Safe Area of Operation is for single non-repetitive rectangular power pulses, with a case
temperature held at 25°C.

For operation at case temperature above 25°C derate the value of current indicated in figure 3 by the power derating factor.
determined from the derating curve.

For repetitive pulse operation the following procedure should be foilowed. Work out the energy of the power pulse by
graphical integration and determine the equivalent rectangular power pulse, using the pulse duration and the peak voltage
applied. Ensure that the equivalent power pulse, 3s determined, is within the safe operating area, applying a detating facto:
for the case temperature as indicated from the derating curve.

Also calculate the average power dissipation and ensure that it falls within the steady state (DC) condition for the peak
voltage applied, having first derated the steady state condition for the effect of case temperature.

DISSIPATION DERATING CURVE

14
2 100%
H
80% \\

[ \‘
“? 0% \\\
c
o
= -
]
:f“ 25% \
o

0

-80 -40 [ 40 80 120 160 200
Temperature oc FIG 4
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BUY70 SERIES
NPN SILICON POWER TRANSISTORS

TYPICAL VARIATION OF COLLECTOR

EMITTER SATURATION VOLTAGE WITH TYPICAL VARIATION OF STORAGE AND
COLLECTOR CURRENT FALL TIMES WITH COLLECTOR CURRENT
100
1
[
o
o
>
10
3
e 10
o
o
= @
3 g
w ) 3
v ) PN | s e/, ratio 717
> 10 I e R— I
s ’; e~ \\ 25
g £ ~ A
B S
> e 0
5 H . 10 N
2 1.0 = Y =
5 1
8 T L
@ 01 2.5
2 e
€
w
s
2
°
2
°
5}
0.01 0.1
0.1 1.0 10.0 1.0 10
Collector Current—Io AMPS Collector Current—Amps
FIGS FIG6
TYPICAL AND MAXIMUM*VARIATION OF lcso
WITH TEMPERATURE
9
< E T t T T 95% CONFIDENCE t t T 1 1
3

tveg =800V BUY70A
Vg = 640V BUY708
Vcg = 400V BUY70C

Collector-Base Leakage Current—lcao
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BUY70 SERIES

NPN SILICON POWER TRANSISTORS
e -

TYPICAL VARIATION OF BASE EMITTER
SATURATION VOLTAGE WITH COLLECTOR CURRENT

10
=
u
[
-
[}
>
w MAX |t
S f
> ——
é- // Tve I
2 w0 = _53.7
(3
>
&
=
E
w
§
® *95% Confidence _
Alllc/| g ratios from 20: 110 2.5 : 1
o L L

0.1 1.0 0
FIG8 Collector Current—Ic AMPS
TYPICAL VARIATION OF TRANSITION
FREQUENCY WITH COLLECTOR CURRENT
10.0 ) — — -
- 259 11
Tomp = 25°C
Vcg =10volts T11
- N
- N
|
3
c 1.0
°
3
T \
@ \
w
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H \
e
: \
i
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0.01 0.1 1.0 10.0

Collector Current—In
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