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TYPES 2N1714 THRU 2N1721
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

HIGH-FREQUENCY INTERMEDIATE-POWER TRANSISTORS

*mechanical data

(+]
e 15 Watts at 100°C Case Temperature
o Typ Vegeay of 0.2 V at 200 mA
o Typ Vg of 0.8 V at 200 mA
o Typ f; of 50 MKz ot 10 V, 100 mA
2N1714 0.160 0.100
THRU 0140 m"’:l‘:":"'.‘ -3 COLLECTOR
2N1717 -
) MeAs PONT I THE COLLECTOR IS IN ELECTRICAL
D.]I T
MR e, - . -r'+ e oo CONTACT WITH THE CASE.
oa P 0029
PR S 0200 - 0.034 ALL JEDEC T0-5 DIMENSIONS
100 N o] = BB ping 7 mase ’\1 oom AND NOTES ARE APPLICABLE.
DETAILS OF OUTLINE IN — oo1s /
THIS ZONE OPTIONAL seAting 0016 o1 EmirTer AL DIMENSIONS ARE
PLANE IN INCHES
UNLESS OTHERWISE
CASE TEMPERATURE 1S MEASURED 0.144 INCH == 0.010 INCH DOWN FROM TOP OF CAN. srectreo
N
z":;‘:a ?"-_“ o THE COLLECTOR IS IN ELECTRICAL H
2N1721 CONTACT WITH THE CASE. }
0.467
bxeid 150 “‘""1 o odtE POSITION OF THE LEADS IN RELATION
=/m3 o TO THE HEX IS NOT (ONTROLLED.
DA R 0.510 MAX
== = S l MAXIMUM RECOMMENDED MOUNTING
NO. 1032 UNF -2 TORQUE: 15 IN..LB. !
0.015 2 MAX £ rempenature 0.200 }
st J—— !
'™ NCmES )

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

NOTES:

Collector-Base Voltage .
Collector-Emitter Voltage (See Note ])
Emitter-Base Voltage . A

Continuous Collector Current .
Peak Collector Current (See Note 2) .

Continuous Emitter Current .

Safe Operating Region ot (or below) 100°C Case Temperature .
Continuous Device Dissipation at (or below) 100°C Case Temperature
(See Note 3) .

Continuous Device D|55|pa1|on af (or below) 25°C Free Alr Temperature- <«
. . {08 W~}

B
. <—— —65°C t0 200°C* —>

(See Note 4) .
Operating Collector Junction Temperature .

Storage Temperature Range

1. Thess values opply when the base-emitter diode is open-circuited.

2. This value applies for 1, < 0.3 ms, duty eyce < 10%.

3. For operation cbove 100°C case Jemperature refer lo Dissipation Derating Curve, figure 13.

4. For aperation above 25°C free-air temperature refer to Dissipation Derating Curves, figures 11 and 12.

*indicates JEDEC registered dota
FTexas {astruments guarantees these values in addition to the JEDEC regisiered values which ore also shown.
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TYPES 2N1714 THRU 2N1721
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

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

F 2N1714 |2N1715 [2N1716[2N1717
PARAMETER TEST CONDITIONS 2N1718 12N1719 |2N1720 | 2N1721 |yNiy|
MIN MAXMIN MAXIMIN M. N MAX
Collector-Emitter _ _
Visjceo Breakdown Yoltoge lc =30mA, I3 =0, See Note 5 60 100 60 100 )
lcao  Collector Cutoff Current Veg =3V, =0 1 1 1 1| pA
Yee =50V, =10 50 50
lceg  Collector Cutoff Current MA
Vee =90V, b =10 50 50
Vee = 60Y, Ve =10 2 2 2 2
Vee =90V, Yoe =0 50 50
lces Collector Cutoff Current MA
Vee =150V, Ve = 0 50 50
Vee = 60V, Vg =10, Te = 170°C 500 500 500 500
Ve =3V, Ilc=0 10 10 10 10
leso  Emitter Cutoff Current A
Vo =8V, 1c=0 10 10 10 10
Vep =680V, =10 1 1
Veay  Emitter-Base Flooting Potential v
Vea =100V, e =0 2 2
Ve = 5V, Ic = 10mA, SeeNote 5 10 10 20 20
Static Forward Current Yee =5V, lc=200mA, SeeNotesSondél 20 60 | 20 60| 40 120( 40 120
hre Transfer Ratio
Vee =5V, Ic = 200 mA, See Notes 5 and 6
To = —55°C 10 10 20 20
Ve Base-Emitter Voltage lg = 20 mA, Ic = 200 mA, See Notes 5 and §; 1.6 1.6 1.6 16| ¥
Veggan  Collector-Emitter Saturation Voltagells = 20 mA, |c = 200 mA, See Notes 5 and 6 2 2 2 2l v
Smali-Signal Common-Emitter _ - -
el Fnrwurdg(urrem Transfer Ratio Vee = 10V, lc = 100mA, f= 16 Mhz ! ! ! !
Common-Base Open-Circuit _ _ _
Covo Output Capacitance Yea =10V, =0, f=1MHz 50 50 50 50| pF
NOTES: 5. These p s must be d using puise echni b = 300 s, duty cycle < 2%.

6. These p s ore

thermal characteristics

d with voltog

ing contacts separate from the current-corrying contocts.

2N1714, 2N1715| 2N1718, 2N1719
PARAMETER 2N1716, 2N1717 | 2N1720, 2N1721 UNIT
MAX MAX
B,.c Junction-to-Case Thermal Resistance 6;’;1 67";i
’ . deg/W
6., Junction-to-Free-Air Thermol Resistance 18]77:1 75

* Indicates JEDEC registered data

FTexas Instruments guarantess these vaives in addition 10 the JEDEC registered values which are atso shown.
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TYPES 2N1714 THRU 2N1721
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONSt TYP UNIT
1o Turn-On Time lc = 200 mA, Iy = 20 mA, lgzy = —20 mA, 0.14 )
Torr Turn-Off Time Vigorn = —~34Y, R = 15000, See Figure 1 76 K

Valtage and current values shown are nominal; exact values vary slightly with tronsistor parameters.

PARAMETER MEASUREMENT INFORMATION

OuTPUT

INPUT 0—1

>
5102
<

TEST CIRCUIT

-0.1v 10%

—-—:'m\l
s

! 10%
90% OuTPUT

VOLTAGE WAVEFORMS

toff :‘_

1

FIGURE 1

NOTES: o. The input waveform is supplied by a generator with the following choracteristics: 1, < 15 ns, t; < 15, Ty = 500, = 10 ps, duty cycle < 2%,
b. Waveforms are monitored on on oscifloscape with the following characteristics: t, < 150, R > 10 M, G < 11§ pF.
¢. Resistors must be noninductive types.

d. The d-c power supplies may require odditional bypassing in order 1o minimize ringing.
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TYPES 2N1714 THRU 2N1721
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

TYPICAL CHARACTERISTICS

2N1714, ZN1715, 2ZN1718, ZN1719
STATIC FORWARD CURRENT TRANSFER RATIO

Vs

COLLECTOR CURRENT

100 T T
Veg =5V
See Notes 5 and 6
2 Te = 150°C
“ s T T~
5 F Te = 100°C N
£ | rd
EETTID
£ e0 -
g Te = 25°C
o el
© r‘
5 "1 I
E 10
w
L Te = -55°C
5 A ~\ (N
I 20 .~
el
= ::
¢
0.01 0.02 0.04 0.1 0.2 0.4 0.7 1
lc = Collector Current — A
FIGURE 2
BASE-EMITTER VOLTAGE
vs
CASE TEMPERATURE
1. T T T r
0 A 1o = 50 mA, 1= 500 mA T
0.9 — 1 5
— See Notes 5 and 6
0.8 [~
> \
| 6.7 —
e O.
E I~
$ % My 10 mA
S B~ mA, |C = m
2 0.5 ]
E IB~20mA,IC—200mA \
o 0.4
1 0.3
w
o
> 0.2
0.1
0
75 -50 -25 0O 25 50 75 100 125 150

Tc — Case Temperature — °C

FIGURE 4

2N1716, 2NT1717, 2N1720, 2N1721

STATIC FORWARD CURRENT TRANSFER RATIO

vs

COLLECTOR CURRENT

180
v T TTTTd
Veg =5V
o 160 Tc = 150°C See MNotes 5 and 6 |
3 1 I
*\,2 140 Tc = 100°C ~
c
£ 120 —
N
£ 100 Te = 25°C
[§)
e
s 80
; N
o
w A
L 60 T
B T = -55°C \
V" 4C
q
-l
<5 20 S N
N
0
0.01 0.02 0.04 0.1 0.2 0.4 0.7 1|
lC — Collector Current — A
FIGURE 3
COLLECTOR-EMITTER SATURATION VOLTAGE
vs
CASE TEMPERATURE
4
> | 1 1
i See Notes 5 and é_J
§, 2
P4 = = | oememet
2 Iy = 50 mA, I = 500 mA _—
> } t
5 o7
K]
% 0.4
wvi — - -
. 1 =20 mA, | =200 mA —
£ 0.2 1 1 -
E
B = 1mA, 1. =10 mA
5 OlpElg= Tma 1 =10m —|
8 0.07
°
Y 0.04
i
So.02
[Te)
9]
>
0.0
-75 =50 -25 0 25 50 75 100 125 150
T . ~ Case Temperature — °C

NOTES: 5. These parometers must be measured using pulse techniques. H= 300 s, duty cycle < 2%,

[N

These p

s are with veltag

ing contacts seporate from the currant-carrying contacts.

o

FIGURE 5
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TYPES 2N1714 THRU 2N1721
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

TYPICAL CHARACTERISTICS

COMMON-BASE OPEN-CIRCUIT

NORMALIZED COLLECTOR-EMITTER BREAKDOWN VOLTAGE INPUT AND OUTPUT CAPACITANCE
vs vs
- BASE-EMITTER RESISTANCE REVERSE BIAS VOLTAGE
g1.2 H 200
5 [T
£ h, fatMHz | ]
| le = 10 mA 180 =z
£ - 250 T_=25°C
% 10 \ Sge Note 5 I 160 <
: N \\ Cigo e =0
3 140 N
€ 0.8 w
3 N 6
—-§ N 1 120
H N s ™
S 0.6 ~ 5100
5 n . 3
z ™ g 80
'7‘5 0.4 |t Visucer ot Ree = 100k0 = Viggyce v © b
_3 \\ Cobo (IE =0)
3 40
'*_; 0.2 l T~
S 20
3
£ o 0
z 1 10 100 1k 10 k 100 k 1 2 4 7 10 20 40
Res — BosemEmni . _
] Base-Emitter Resistonce —Q Reverse Bias Voltage — V
FIGURE 6 FIGURE 7
2N1714, 2N1715, 2N1716, 2N1717,
2N1718,2N1719 2N1720, 2N1721
SMALL-5IGNAL COMMON-EMITTER - SMALL-SIGNAL COMMON-EMITTER
? FORWARD CURRENT TRANSFER RATIO H FORWARD CURRENT TRANSFER RATIO
o Vs 9 Vs
E FREQUENCY 5 FREQUENCY
& 40 @ 40
£ M 1 PO i |
§a § as s
2 3 all Veg= 10V »‘:- N VCE =10V
£ N le= 100 mA $ 1_ =100 mA
g 30 \ < e 'g 30 \ C .
S N Te=25°C 3 N\ To=25°C
2 ®
g 25 N § 2 AN
2 N S N
£ 2 F2
& N\ 5 N
] 1
g 15 g 15
3
5 \ 6 \
30 N o 10 N
£ \ \
A5 w5
5 E \
Z o S g
_Ia 0.1 0.4 1 4 10 40 100 Lw 0.} 0.4 | 4 0 0 100
= f— Frequency — MHz = f— Frequency — MHz
FIGURE 8 FIGURE 9

NOTE 5: This parameter must be measured using pulse techniques. 1o = 300 us, duty cpcle < 2%.
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TYPES 2N1714 THRU 2N1721
N-P-N TRIPLE-DIFFUSED PLANAR SILICON POWER TRANSISTORS

MAXIMUM SAFE OPERATING REGION

z T
e i ol e B e e i i ol
g e g i yaply gy N
1
0.7
< [~ D-C OPERATION KM
| 0.4 1, = 1 msi d = 0.5 (50%) 7 g
g [Tt = 0.3 ms; d = 0.1 (10%)/]
5 02 |° s ~
(W] N
3
8 0.1 +—t+——1
5 Tc ==100°C
O 0.07 T T 11T
1 3T
.04 MAxvj Ijzrxlnﬂ«: 2N1716, 4
’ CEO ’ T
— 2N1718, 2N1720
[ mAX v 2N1715, 2N1717,
0.02 CEO 2N1719, 2N1721 W
0.01 l I | l Lt |
1 2 4 710 20 40 70100 200
VCE — Collector-Emitter Voltage — V

FIGURE 10

PT — Maximum Continuous Device Dissipation — W

0.8

0.4

0.2

THERMAL INFORMATION

2N1714 THRU 2N1717
FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE

2N1718 YHRU 2N1721
FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE

AN

\ Tl Guaranteed

5.72 mW/deg
AN

AN

\\ Tl Guaranteed

\\H .4 mW/deg

— Moximum Continvous Device Dissipation — W
N

25

\ 1.0 \
0.8
JEDEC JEDEC \\\
Registered 0.6 Registered
5.33 mW/des N N\ 0. '3-3MW/deg\ \
NN \\\
0.2 N,
a7
0
50 75 100 125 150 175 200 0 25 50 75 100 125 150 75

TA — Free-Air Temperature — °C

FIGURE 11

TA — Free-Air Temperature — °C

FIGURE 12

200
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TYPES 2N1714 THRU 2N1721

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

THERMAL INFORMATION

CASE TEMPERATURE
DISSIPATION DERATING CURVE

PEAK-POWER COEFFICIENT CURVE

1
16 T 155" m—
z 0.7 =—HHHH——H
I 14 -0.50 Sq%.)lDuty Cycle —
'5 Tl Guaranteed 0.4 I
% 0,15 W/deg ' ik =7
£12 € [-0.25 (25%) -
P 2
[a]
. \ £ 0.2
L 10 “° L1
> 8 //
8 7 0I 10 {10%) 1" 1A
s 8 N $ 0.y =t=t
8 ] [£0.07 1
2 a 1T
£ \ 1 0.07 [
s, JEDEC N k] 0,022 —tofT
M Registered & T K = 1-e P
0. 03 - -
€ 0.133 W/deg | 0.04 0311 // Ve~ P97
E 4 N N “ 0.0
x Lot T] ‘/ tp = Pulse width in ms
z 0.02 [ d =D .
2 4 = Duty cycle ratio
| 0.0
o 4/ 7 = Thermal time constant =5 ms
0 0.03 W | s ol
75 100 125 150 175 200 0,02 0.4 0.1 0.2 0.4 1 2 4 710 20
'I'C — Case Temperature — °C tp — Pulse Width — ms
FIGURE 13 FIGURE 14
SYMBOL DEFINITION
VALUE Equation No. 1 — Application: d dissipati
quation No. 1 — Application: d-c power dissipation,
SYMBOL DEFINITION 2::“7“" 2.:,:;58 UnNIT heat sink vsed.
2N1717 |2N1721 ° o
P"“) Average Power Dissipation w p”‘ ) = Qﬂl for 100°C < Tc < 0°%¢
V] .
Primax) | Peak Power Dissipation w Orc + B + Ousa o v figue 13
6.4 Junction-1o-Free-Air Therme! Resistance s 75 deg/W Equation No. 2 — Application: d-c power dissipation,
f.c Junction-to-Case Thermal Resistance 6.67 6.87 deg/W no heal sink used.
fc.a Case-to-Free-Air Thermal Resistonce 168 68 |deg/W 1 -1
- ———— P = — A o 259¢ < T, < 200°%C
Bc.ns | Cose-to-Heat-Sink Thermal deg/W fav] N - A=
Grs. Heot-Sink-to-Frea-Air Thermot Resistonce deq/W
HS:-A o/ Equation No. 3 — Application: Peok power dissipation,
Ta Free-Air Temperature °c heat sink used
Te Case Temperature °c
TJ‘“) Average Junction Temperature < 200 °c Priman = Tpmagy — Ta for 100°C < Te < m0%¢
Tytmay) | Peak Junction Temperature < 200 °c 440c.ns + Ous.a) + X 01
K Peak-Power Coefficien! See Figure 14 Equation No. 4 — Application: Peak power dissipalion,
to Pulse Width ms no heot sink used.
t Pulse Period ms yJ[ )= Ta
: P = _~Jm A ° °
d Duty-Lycle Ratio (1,/1,) Timax) 1 0ca + KOic for 25°C < T, < 200°C
Solution:

Example — Find PT[N:I (design limit)
OPERATING CONDITIONS:
0C-HS + 9HS-A == 7 deg/W (from information supplied
with heat sink.)
T jav) (design limit) = 200°¢

T, = 50°C
d = 10% {0.1)
= 0lms

From Figure 14, Peok-Pawer Coefficient
K = 0.11 and by use of equalien No. 3

NV N
=l 0o ms + Ous.al ~ K Bic
, B 200 — 50 Csw
Timedl 61 0) + 001 (667)

PRINTED IN US A,
T cannot assume any responsibility for ony circuits shown
or represent thot they are free from potenl infringement

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE (HANGES AT ANY TIME
R ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSISLE.
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