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TYPES 2N1529 THRU 2N1548
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

FOR HIGH-POWER SWITCHING
AND AMPLIFIER APPLICATIONS

mechanical data

These transistors are in precision welded, hermetically sealed enclosures. The mounting base provides an
excellent heat path from the collector junction to a heat sink. The mounting base and heat sink must be
in intimate contact for maximum heat transfer. Extreme cleanliness and the absence of flux during the

assembly process prevents sealed-in contamination.

*ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE
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*THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE
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absolute maximum ratings at 25°C case temperature (unless otherwise noted)

2N1529 2N1530 2N1531 2N1532 2N1533

2N1534 2N1535 2N1536 2N1537 2N1538

2N1539 2N1540 2N1541 2N1542 2N1543

2N1544 2N1545 2N1546 2N1547 2N1548

Collector-Base Voltage . . . . . . . . . . —40V* —~60V* —80V*-—-100V* —120V*
Collector-Emitter Voltage (See Note 1) . . . . . —30V* —45V* —60V* —75V* —-90V*
Emitter-Base Voltage . . . . . . . . . . —20V* ~30V* —40V* —-50V* —-60V*
Continvous Collector Current . . . . . . . . — =5 A—
Continvous Emitter Current . . . . . . . . - 5A —Mm8MM

Continuous Device Dissipation at (or below) 25°C Case
Temperature (See Note 2) .

Operating Collector Junction Temperature . . . 4—————{

Storage Temperature Range

NOTES: 1. This value opplies when base-emitter dieds is short-circuited.
2. Derate linearly 1o 110°C case temperature ot the rate of 1.25 W/deg.

*Indicates JEDEC registered dala
4 This volue is guaranteed by Taxas Instruments in addition to the JEDEC registerad value which is also shown.
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TYPES 2N1529 THRU 2N1548
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

2N1529 THRU 2N1533

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS TYPE | MIN MAX | UNIT
2N1529 | 20
2N1530 | -30
*Vimiceo  Collector-Emitter Breakdown Voltage le = ~500mA, ;=0 2N1531 | —40 Y
2§1532 | 50
2M1533 | —60
2N1529 | 30
2N1530 | —45
*Viomces  Collector-Emitter Breakdown Voitage Ilc = —500mA, Vg =0 2N1531 | —60 v
2N1532 | 75
201533 | —90
2M1529 | —20
2N1530 | 30
*Vijcso  Emitter-Base Breckdown Voltage le==25mA, Ic=0 2N1531 | —40 v
2N1532 | -S5O
21533 | —60
*lcso Collector Cutoff Current Vo= =2V, =10 All —200 | gA
Vo =25V 2N1529
Vor = 40V 2N1530
*ero Collectar Cutoff Current Vep = =55V k=10 2N1531 —2 | mA
Vo = —65Y 2M1532
Yoo = 80V 2N1533
Vs = A0V 1529
Vea = —60 ¥ 2N1530
*lcso Collector Cutotf Current Vea = —80V le=10 201531 —20 [ mA
Vep = —100 ¥ 2N1532
Vep = —120¥ 2M1533
Vey = 15V 1529
*lcio Collector Cutoff Curront Vos = 30V le = 0, 1531 —20 | ma
Vo= —375v|  Te=00°C | omsy
Yop = —45V 2N1533
Vee = 60V 2N1530
*leey Collector Cutoff Curcent Ver = —80 V Ve =1V 2N1531 —20 | mA
Ve = 100V 2N1532
Veg = 120V 2N1533
*leso Emitter Cutoff Current Ves =12V, =10 Al 0.5 | mA
*hee Static Forward Current Transfer Ratio Yee = -2V, lc =-34A All 20 40
. Static Common-Emitter
8re Forward Transfer Conductonce Voo = -2V, o =-34 At 12 mho
*Ve Base-Emitter Voltage lg=-300ma, Ic=-34A All -7 y
*Yeeay  Collector-Emitter Saturation Voltage lg = -=300mA, Ic=-3A Al =15 y
. Common-Emitter Forward Current _ _
frse Transfer Ratio Cutoff Frequency Vor = -2V, lc = 3R Al 2 Kz
fr Transition Frequency Yoo =2V e b | 200 iz
thermal characteristics
PARAMETER TYPE MAX UNIT
*0ic Junction-to-Case Thermal Resistance All 0.8 deg/W

NOTE: 4, To cbtain fr, the |hea] response with frequency is extrapolated t the rate of — & dB/octave from | = 100 kHz to the frequency at which [hee] = 1.
*Indicates JEDEC registored date
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TYPES 2N1529 THRU 2N1548
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

2N1534 THRU 2N1538

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS TYPE MIN MAX | UNIT
2H1534 | --20
21535 | 30
*Vimiceo  Collector-Emitter Breakdown Yoltage lc = —500mA, lz=10 MN1536 | 40 y
2N1537 | 50
2N1538 | —60
IN1534 | 30
IN1535 | —45
*Yiemjces  Collector-Emitter Breakdown Voltage lc = -500mA, Ve = 0 IN1536 | —60 v
2N1537 | 75
2N1538| —90
2N1534| 20
2N1535 | —30
*Yerieso  Emitter-Base Breakdown Voltage le=-25mk, Ic=0 2N1536 | —40 y
IN1537 | 50
2N1538 | —60
*lepo Collector Cutoff Current Yep = -2V, le=10 All —200 | pA
Vs = 25V 2N1534
Yo = —40Y 21535
*leso Collector Cutoff Current Yep = 55V le =0 2N1536 -2 mA
Vep = ~65V 2N1537
Veg = 80V 2N1538
Vep = —40V 2N1534
Vop = —60 Y 2N1535 n
*cro Collector Cutoff Current Ves =80V le=0 281536 ~20| mA
Yeg = ~100V 2N1537
Yo = —120V 2N1538
Vep = —15V 21534
Vep = ~22.5V k=0 2N1535
*Icro Collector Cutoff Current Vep = =30V I E= 903( 2N1536 -20 | mA
Vep = 375V ¢ N1537
Veg = —45V 2N1538
Vee = 40V 2M1534
Veg = 60V 2N1535
*lcey Collector Cutoff Current Vee = 80V Yee = 1V M1536 —-20( mA
Vee = =100V IN1537
Veg = —120V 21538
*leso Emitter Cutoff Current Yes =12V, Ic=0 Al —0.5| mA
*hee Static Forward Current Transfer Ratio Ve = 2V, le = =3A Al 35 70
Static Common-Emitter
“ore Forward Transfer Conductance Vee = -2V, o= -3A Al 15 mho
Ve Base-Emitter Voltage lg=-300mA, Ic=-34A Al -1.5 v
*Veegay  Collector-Emifter Safuration Voltage [g=-300mA, Ic=-3A Al -1.2 v
Common-Emitter Forward Current
“fite Transfer Ratio Cutoff Frequency Vee = -2V, = -3A Al 2 iz
f Transition Frequency Yoe = -2V, Slge iot: 14A' All 200 kHz
thermal characteristics
PARAMETER TYPE MAX UNIT
*0).c Jundtion-to-Case Thermal Resistance All 0.8 deg/W

NOTE: 4. To obtain fr, the |hes] response with frequency is extrapaloted ot the rate of — & dB/octave from f = 100 kHz to the frequency at which fhee = 1.
*Indicores JEDEC registered data
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TYPES 2N1529 THRU 2N1548

P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

2N1539 THRU 2N1543

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS TYPE | MIN MAX | UNIT
2N153% | —20
2N1540 | 30
*Yimjceo  Collector-Emitter Breakdown Yoltoge lc =-500mA, 1, =10 N1541 | —40 v
2M1542 | —50
21543 | —60
2N1539 | -30
IN1540 | —45
*¥amjces  Collector-Emitter Breakdown Yoltoge lc = —500mA, Ype =0 IHT541 | —60 ]
2N1542 | -75
21543 | —90
2N1539 | -20
2N1540 | 30
*Viumeno  Emitter-Base Breakdown Voltage le=-25mA, Ic=10 2N1541 | 40 v
281542 | 50
N1543 | —60
*leso Coflector Cutoff Current Vep = -2V, =10 All —200 | pA
Ve = 25V 2N1539
Vep = 40V 2N1540
*Icso Collector Cutoff Current Vep = ~55Y le=10 IN1541 -2 | mA
Vep = ~65V 2N1542
Vep =80V 2M1543
Vep = 40V 2N1539
Yep = 60V 2N1540
*lcro Collector Cutoff Current Vea = 80V =10 2N1541 ~20 | mA
Ver =100V 2N1542
Ve =120V 2N1543
Ves = ~15V 2N1539
Vop = ~22.5V 2N1540
*lceo Collector Cutoff Current Vog = 30 le =0, 2N1541 ~20 | mA
Vep = ~375V Te = 90°C IN1542
Vep = A5V 2H1543
Voe = 40 Y 21539
Vo = —60V 2N1540
*loey Collector Cutoff Current Veg = ~80V Ve =1V 2N1541 ~20| mA
Ve: = 100 Y 2H1542
Ver = <120V N1543
*leao Emitter Cutoff Current Yaa =12V, e =0 Al ~05 | mA
*hre Static Forward Current Transfer Ratio Vee = -2V, le =-34A All 50 100
‘o prfic (mmon EmiMe once Ve =2V, I =-34 a3 mho
e Base-Emitter Yoltage ls=-300mA, Ic=-34 All -07 v
Ve  Collector-Emitter Saturation Yoltoge Ip=-300mA, lc=-3A All -03 v
Common-Emitter Forword Current
“fore Tronsfer Ratio Cutoff Frequency Vo = -2V, lc = —5A Al ! kHz
fr Transition Frequency Yee = -2V, ;:e;oi_el:' All 200 kHz
thermal characteristics
PARAMETER TYPE MAX UNIT
*8yc Junction-to-Case Thermal Resistance All 0.8 deg/W

NOTE: 4. To obtain fr, the |Iu.] response with fraquency Is extrapolated at the rate of — & dB/octave from f — 100 kiz fo the frequency ot which [hee] = 1.

*Indicotes JEDEC ragisiersd data
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TYPES 2N1529 THRU 2N1548
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

2N1544 THRU 2N1548

electrical characteristics at 25°C case temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS TYPE MIN MAX | UNIT
2N1544 | 20
2N1545 | 30
*Vieiceo  Collector-Emitter Breakdown Voltage le =-500mA, Ig=10 M1546 | —40 [
2N1547 | —50
2N1548 | —60
21544 | =30
2N1545 | 45
*Vimjces  Collector-Emitter Breakdown Yoltage le = —500mA, Vg =0 MN1546 | —60 Y
281547 |75
2N1548 | —90
2N1544 | 20
2N1545 | —30
*Vieicso  Emitter-Bose Breakdown Voltage le=-20mA, =10 2N1546 |40 v
2N1547 | 50
2N1548 | —60
*leso Collector Cutoff Current Veg = -2V, k=10 Ali —200 'u,A
Vesa = -25Y 2N1544
Veg = 40V 2N1545
*lcso Collector Cutoff Current Vep = =55V =0 2N1546 -2 | mA
Vog = —65V N1547
Vep = 80V 2N1548
Vep = 40V 2N1544
Vep = —60V IN1545
*lcpo Collector Cutoff Current Vep =80V k=10 2N1546 —20 | mA
Ver =100V 2N1547
Yor =120V 2N1548
Ves = —15V 2N1544
VC| = 225V _ 2N1545
*lcro Collector Cutoff Current Vep = =30V IE__ 0,° 21546 ~20 | mA
Vs =375y | Te=90°C | oysyy
Veg = ~45V 2N1548
Vee = 40V 2N1544
Vee = 60V 2N1545
*leev Collector Cutoff Current Vee = 80V Ve =1V 2N1546 -20 | mA
Ve = ~120V 2N1548
*leso Emitter Cutoff Current Veg = 12V, Ic =1 All 05 [mA
*heg Static Forward Current Transfer Ratio Ve = 2V, Ilce =-34A All 75 150
. Static Common-Emitfer _ _
9¢e Forward Transfer Conductance Yee = -2V, e =34 Al 4 mho
*Vee Base-Emitter Yoltage lg=-300mA, Ic=-3A Ali —0.6 v
*Veeaty  Collector-Emitter Saturation Voltage Iy = —300mA, Ic=-3A All —0.2 )
Common-Emitter Forward Current
*Thte Transfer Ratio Cutoff Frequency Ve = -2V, le =54 Al ! itz
fr Transition Frequency Vor = -2V, I;;eio—';l 4A’ Al 200 kHz
thermal characteristics
PARAMETER TYPE MAX UNIT
*Bc Junction-to-Case Thermal Resistance All 0.8 deg/W

NOTE: 4. To abtain fr, the |hee] response with frequency is sxtrapolated at the rate of — 6 dB/octave from f — 100 kHz fo the frequency af which el = 1.
*indicates JEDEC registered data
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TYPES 2N1529 THRU 2N1548
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

2N1539 THRU 2N1548

switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS TYP UNIT
ten Turn-On Time 5 ns
t; Storage Time sl‘.:.;;: r:'lh =10, 3 P
t¢ Fall Time 5 us

PARAMETER MEASUREMENT INFORMATION
0.5 uF
QUTPUT
INPUT 2N1539
THRU

2N1548

o]
-3V
TEST CIRCUIT
v
° 10%
| INPUT
| 90%
20V e — L e |
s
L_ 'on ." 'f r_
90% 90% |
OUTPUT
10%
VOLTAGE WAVEFORMS
with the followi e <00 s, 1, = S0 us, dety oycle < 10%,

NOTES: o. The input pulse is supplisd by a g
b. The waveforms are monitored on an ascillowcops with the following characteristics: 1 < 0.1 zs, Ria 2> 100 kD2, Cin < 20 yF.

FIGURE 1

TEXAS INSTRUMENTS
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TYPES 2N1529 THRU 2N1548
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

THERMAL INFORMATION

PEAK-POWER COEFFICIENT CURVE

3 125 ' = i
0.7 — - —
I= 0.50 (50%) Duty Cyel ~—
o
=4 I M
0.4
100 : '

.g- . 0.25 (25% afllq
a ¢
o v 0.2
g = '
37 s 7
& S 0.10(10%) | | [ L~
g 5 0.1 o
g 3 10.07 77
£ 0.07 +
£ 50 N T 0,05 A
o I PN
E . - - I
g | 0.03 g l-e 'P/dT
£ 0.02
é 25 > // A te = Pulse width in ms
i \ 0.02 0.01 d = Duty-cycle ratio
ar \ / T = Thermal time constant =200 ms

0 0.01 e

I
4 710 20 40 100 200 400 1000

1] 25 50 75 100 125 1 2
TC — Case Temperature — °C
tp — Pulse Width —ms
FIGURE 2 FIGURE 3
SYMBOL DEFINITION Equation No. | — Application: d-c power dissip

SYMBOL DEFINITION VALUE | UNIT hoat sink used.

Priav) Avernge Power Dissipation w
" , Towg —Ta for 25°¢ < T, < 10°C
3 Peak Power Dissipation Tiav) =
T ’ f 8sc + Ocus + Ous-a as in Figure 2
fi1c Junction-to-Case Thermal Resistance 08 deg /W
fcns Case-te-Heat-Sink Thermal Resistance deg/W 5 X
Equation No. 2 — Appli Peok power
Ous.a Heat-Sink-to-Free-Air Thermal Resistance deg/W heat sink used.
Ta Free-Air Temparature °C
*t Tigman) =T,

Te Case Tempersture - Jgmaz) =Ta for 25°C < T, < TI0°C
Titavy Average Junction Temperature <o °C d (Bcs + Bus.a) + K Buc
Titmar) Peak Junction Temperature < oc
K Peak-Power Coefficiont Ses Figure 3
s Putse Width ms
[] Duty-Cycle Ratio

Example — Find Prima) (design limit} Selution:

OPERATING CONDITIONS: From Figurs 3, Pesk-Pewer Coefficient

Ocs + Ors.a = 2.25 dag/W (From infermation supplied K = 0.125 and by uss of squatien No. 2
with heat sink.)
_ Tatmex) =T
Tate (design limit) = 110%¢ Prirw == d (fc.us + Grs.a) + K fuc
Ta = 50°C
— 110 — 5¢
d=10% (0.1) Mo = —————————— = 14N
tp — 10ms 0.1(2.29) 4 0.125 (0.8)
1 PRINTED IN USA
Ti cennot assume ony responsibility for ony tircuits shown
or represent thot they are free from potent infringement. TEXAS INST RUM ENTS 6'47
INCORPORATED
TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

N ORDER TO IMPROVE DESIGN AND TQ SUPPLY THE BEST PRODUCT POSSIBLE.



