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TYPES Ti1486, T1487
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

HIGH-FREQUENCY INTERMEDIATE-POWER TRANSISTORS

mechanical data

15 Watts at 100°C Case Temperature
Typ Veeeen of 0.2 V at 200 mA

Typ Ve of 0.8 V at 200 mA

Typ f; of 50 MHz at 10 V, 100 mA

TI486

:M T L5 MIN
~ TEMPENATURE
1_ MEAS POINT
l e
m o =
[

THIS ZONE OPTIONAL snmuc

nm -
0-100 MiN 3 LEADS
OETAIS OF QUILINE N o.019

CASE TEMPERATURE IS MEASURED 0.144 INCH == 0.070 INCH DOWN FROM TOP OF CAN.

THE COLLECTOR 1S IN ELECTRICAL
CONTACT WITH THE CASE

ALL JEDEC TO-5 DIMENSIONS
AND NOTES ARE APPLICABLE

DIMENSIONS ARE IN INCHES
UNLESS OTHERWISE SPECIFIED

Ti487 THE COLLECTOR IS IN ELECTRICAL 3
CONTACT WITH THE CASE
2487 [
o.407 ‘I POSITION OF THE LEADS IN RELATION :
— T0 THE HEX IS NOT CONTROLLED 3
= MAXIMUM RECOMMENDED MOUNTING
NO. 1032 UNF— 22, TORQUE: 15 IN-L8, ‘
0.013 & MAX TEMPERATURE 1
MEAS POINT DIMENSIONS ARE [N INCHES }
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
Ti486 Ti487
Collector-Base Voltage . < 80 Vv >
Collector-Emitter Voltage (See Nole l) L€ 60V >
Emitter-Base Voltage . . % 6V >
Continuous Collector Current . < 1A >
Peak Collector Current {See Note 2) . ,€— 1.5 A >
Safe Operating Region at {or below) 100°C Case Temperature See Figure 8
Continuous Device Dissipation at (or below) 100°C Case Temperature
(See Note 3) < 15W >
Continuous Device Dlss|pahon at (or below) 25°C Free Alr Temperaiure
(See Note 4) 1w 2w

NOTES:

Operating Case Temperature Range

Storage Temperature Range .

1. These values apply whea the base-emilter diode is open-circuited.

2. This value opplies for 1 < 0.3 ms, duty cycle < 10%.
3. Darate linenrly to 200°C case temperature ot the rate of )

50 mW/deg.

.€—— —65°Ct0 200°C ——>
.4—— —65°C t0 200°C ——>

4. Derate linearly to 200°C free-air tampernture at the rate of 5.7 mW /deg for the TI 486 and 11.4 mW/deg for the Ti487.
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PES TI486, T1487

N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

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

PARAMETER TEST CONDITIONS MIN TYP MAX]|UNIT
Visriceo  Collector-Base Breakdown Yoitage lc=100uA lg =10 80 v
Vieiceo  Collector-Emitter Breakdown Voltage | Ic == 30mA, I = 0, See Note § 60 y
VCE = 60 V, V.E =10 3
t
lees Collector Cutoff Curren Ve =80V Ve =0, Te = 150°C 300 A
leso Emitter Cutoff Current Vs =6Y, Ic=10 20 | uA
hee Static Forward Current Transfer Ratio Vee = SV, lc = 200 mA, See Notes 5and 6| 20 80
Ve Base-Emitter Voltage 1g = 20 mA, 1c = 200 mA, See Notes 5 and 6 0.8 2]V
Veenan  Collector-Emitter Saturation Voltage Is = 20 mA, lc = 200 mA, See Nofes 5 and 6 0.2 21 N
Small-Signa! Common-Emitter _ _ _
he Forward Current Transfer Ratio Vor = 10V, ke = 100 mA, = 10 MHz 5
Common-Base Open-Gircuit _ _ _
Cobo Outpy! Capoditonce Ve =10V, lg =0, f=1MHz 30 pF
NOTES: 5. Thesa paramelers must be measured using pulse techniques. = 300 us, doty cycle < 29,
&, These pi are d with voltsg ing conlacts separote from the current-carrying contocls.
thermal characteristics
TI486 Ti487
PARAMETER MAX MAX UNIT
fic Junction-to-Case Thermal Resistanca 8.67 6.67 doa/W
8. Junction-to-Free-Air Thermal Resistance 175 87.5 °9
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TYPES Ti486, T1487
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS} TYP UNIT
ton Turn-On Time lc = 200mA, Iy = 20 mA, lpz = ~20 mA, 0.14 .
Yot Turn-Off Time Veerom = —34Y R = 150 €2, See Figore 1 76 i

1Voitage and turrent values shown ure nominal; exact values vary slightty with transistos parometers.

PARAMETER MEASUREMENT INFORMATION

OuTPUT

INPUT 0—1

>
5103
;

TEST CIRCUIT

0.1V l"°'|"‘
——:Dn"—
I

10%
90% QUTPUT

VOLTAGE WAVEFORMS

4

tot :_,_

FIGURE 1

NOTES: a. The input woveform is supplied by o generator with the following characheristics: 1, < 15 ns, N <15, 1o, = 509, b = 10 s, duty cycte < 2%.

b.- Waveforms are monilored on an oscilloscope with the foflowing choracteristics: t, < 15, R 2> 10 MQ, G < H.5 pF.

. Resistors myst be noninductive types.

d. The d-c powar supplies mey require additional bypassing in order fo minimize ringing.
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TYPES T1486, Ti487
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
vs vs
COLLECTOR CURRENT 1.0 CASE TEMPERATURE
100 T . A =50 mA, | = 500 mA
] l \slgE ’::':v 5and 6 0.9 - -
e otes an
2 Te = 150°¢ l o \\__ e
o —m—rhq .
T o i 3 ~ > d I
K] Te = 100°C N i 0.7 \
g /-’"’f—‘ §, * \\
; 40 ;; 0.6 1 1mA, I_=10mA —
@ = m = m,
£ TC;Z“: ] 0.5 8 1 L ' cl I
o . s = = AL T
‘g /,— uIE.n o 'B 20 mA, 'C 200 mA \
T oo,
5w 8
2 T - -55¢ \ N i 0.3
i<l w
Jli | t1 o \'\\\* \ >‘0.2
w 20 \\ See Nates 5 and &
_cm N 0.1
0 0
75 -50 -25
0.01 0.0z 0.04 0.070.1 0.2 0.4 071 A
Ic — Collector Current — A C e
FIGURE 2 FIGURE 3
COLLECTOR-EMITTER SATURATION VOLTAGE NORMALIZED COLLECTOR-EMITTER BREAKDOWN VOLTAGE
Vs vs
CASE TEMPERATURE . BASE-EMITTER RESISTANCE
4 ol.2
. S 5 T 1T
i See Notes 5 and 6 > le = 10 mA
| 2 ! Te = 25°C
<
=§ I =50 mA, |- = 500 mA | 5 10 ] LSee Note §
> 1 +— 2 k
§ o7 2
E’ § 0.8
2 0.4 3
2 —1 =20 mA, |_ =200 mA 3
.~ - 4 = —.——
oo b2 P — =t & 0.6 k‘d
E e
':1: 0.1 | lg= 1mA, I =10mA — i e
3 0.0 L 0.4
3 5
Y 0.04 Z
L v 0.2
go0.02 H v Ry =102
=T k] mcer o Rge = 1Q =V, 0000
v
> g oL L1000 LUIMA LoLm L)
0.01 3 10 100 Tk 10k 100 k

-75 =50 -25 O 25 50 75 100 125 150

Rag — —Emi 5 —_0
TC — Case Temperature — °C BE Base-Emitter Resistance

FIGURE 4 FIGURE 5
MOTES: 5. Thess p must be using pulse techniq b= 300 ps, duty cyde < 29%.
§. These p are with voltag ing confacis separate from the current-carrying contacts.
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TYPES Ti486, T1487
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

Capocitance — pF

80

40

TYPICAL CHARACTERISTICS

COMMON-BASE OPEN-CIRCUIT

INPUT AND QUTPUT CAPACITANCE ?
vs o
REVERSE BIAS VOLTAGE 3
< 4
$
f=1MHz L | £
T_=25°C £ 3%
< €
N - g
\ Clbo (IC 0 S o
N ®
g 25
< £
52
5
g 15
£
g
1 Cobo =) o
\\_.F C,§’> 5
& o
2 4 710 20 40 A
@
Reverse Bias Voltoge — V £

SMALL-SIGNAL COMMON-EMITTER
FORWARD CURRENT TRANSFER RATIO
vs

FREQUENCY

LN

Veg= 10V
N ic= 100 mA

N Te=25°C

0.4 1 4 10 40
f— Frequency — MHz
FIGURE 7

100

I¢ — Collector Current — A

MAXIMUM SAFE OPERATING REGION

0.7

0.4

0.2

0.1
0.07

0,04

0.02

0.01

IR W W % §
1/
I— D-C OPERATIO R VAN
[—tp = 1 ms, d=0.5 (50%) “
tp =0.3ms, d=0,1(10%)1T7
Tc < 100°C
ra
MAX VCEO_/
1 2 4 7 10 20 40 70 100 200

Vcg — Collector-Emitter Vaitage — V

FIGURE 8
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TYPES Ti486, T1487

N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

THERMAL INFORMATION

CASE TEMPERATURE
DiSSIPATION DERATING CURVE

-
o

PEAK-POWER COEFFICIENT CURVE

Example — Find Primax) (design limit)
OPERATING CONDITIONS:
Bc.ns + Bus.a = 7 dog/W (From information supplied
with heat sink.)
T jjav] (dosign limit) = 200°C
T, = $0°C
¢ = 10% (1)
b = 0.1 ms

3 i I
0.7 EER—1 1
|14 F0.50 {50%) Duty Cycle
3 |
i 0.4 f /
312 2 N T -0. 25 (25% " A
=3 Ve \ .5
30 £ 02
> H ‘—‘
a v 0.10 {10%) __14]
8 ; 0.1 ===y
2 [-0.07 13
£ \ 007 P L
E 6 3 ~tp/T
S \ o 0| K = 1-e
E | 0.04 |O: ~1,/d1
g 4 x bt "/ 1-e
3 0,0 1] tp = Pulse width in ms
2' 2 0.02 0'0 14 d =Duty-cycle ratic
i
& T = Thermal time constant =5 ms
0 0.01 sl N |
5 75 100 125 150 175 200 0.020.04 0.1 0.2 0.4 1 z 4 710 20
Tc — Case Temperature — °C
ty — Pulse Width — ms
FIGURE 9 FIGURE 10
SYMBOL DEFINITION
Al
VALUE Equation No. 1 — Appli d-c pewer d
SYMBOL DEFINITION TI486| 71487 | uNIT heat sink used.
— Qo a
Priav Average Power Dissipation L P = T =Ta e .100.( < Yo < w0
) Tlav) 8.c + 6, + 6, os in Figure §
Primaq | Peak Power Dissipation W 4c C-Hs HS-A
6.a Junction-10-Free-Air Thermnl Resistance 175 875 deg/W Equation No. 2 — A d-¢ power dissip
8,c Junction-to-Cass Thermal Resistance 487 6.67 | deg/W no heat sink used.
fOc. Case-to-Free-Air Thermal Resistonce 168 ot | deg/W 1 —
- T — wwl e = T TTA g g0 < 1, < 0%
Bc.ns  |Case-to-Heat-Sink Thermal Resistance log/' 0.0
-Sink-to- -Ai sk W
BOps.a | Heat S.mll o-Free-Air Therma! Resistance dc:/ Equation No. 3 — Appl Peak pawer disi
Ta Free-Air Temperature C heat sink usod.
Te Cose Temperatyre °¢
" T -1
Tyay] | Averags Junction Tamperature < m o Plimal = 7 @ ;"’;‘) )A+ 7 for 100°¢ < 1o < 20°C
Tyimax) |Poak Junction Tomperatore < 200 °c C-HS HS-Al 4c
K Paok-Power Coefficient See Figure 10 Equation No. 4 — Application: Peck pawer dissipation,
1 Pulse Width ms no heat sink used.
fy Pulss Pariod ms 1 -T
= Hmax) ™ A o °
d Duty-Cycle Ratio ['ﬁll) FT("l") ] ec_A T K oJ_c for 25°C < T, < m0%¢
Solutien:

From Figure 10, Peak-Pawer Costficient
K = 0.11 and by use of equation No. 3

" — ]J(mn) -~
e " B + Busa) T K Oic
00 — 50
—_— = 5w

0.1 () + 011 (667
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