TYPES ~: ‘- TIS109, TISNO0, TISM
N-P-N SILICON TRANSISTORS

BULLETIN NO. DL-S 7311317, MAY 1970—REVISED MARCH 1973

mechanical data

SILECTT TRANSISTORSH
DESIGNED FOR HIGH-SPEED, MEDIUM-POWER SWITCHING
AND GENERAL PURPOSE AMPLIFIER APPLICATIONS
featuring
High fT . ... 350 MHz typ at 10 V, 20 mA

Low VCE(sat) - - - - 0.13 V typ at 150 mA

High Maximum I . ... 800 mA

A5T2222 Electrically Similar to 2N2222, 2N3116, and 2N4952
Ti1S109 Processing Includes Operational Aging at 300 mW for 24 Hours
T1S110 Electrically Similar to 2N4400

T1S111 Electrically Similar to 2N4401

These transistors are encapsulated in a plastic compound specifically designed for this purpose, using a highly

deformation. These devices exhibit stable characteristics under high-humidity conditions and are capable of meeting

n mechanized process developed by Texas Instruments. The case will withstand soldering temperatures without

MIL-STD-202C, Method 106B. The transistors are insensitive to light.
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absolute maximum ratings at 25°C free-air temperature {uniess otherwise noted)

A5T2222 TIS110
T1S109 TSN
Collector-Base Voltage . . . e e e e e e e e e e 60 V 60V
Coliector-Emitter Voltage (See Note 1) e e e e 30V 40V
Emitter-Base Voltage . . . . . . . . . . .. ..o 5V 6V
Continuous Collector Current . . . +«—— B800MA —»
Continuous Device Dissipation at {or below) 25 C Free Alr Temperature (See Note 2) +— 626 MW —»
Continuous Device Dissipation at {or below) 25°C Lead Temperature (See Note 3) . «-— 128W —s
Storage Temperature Range . . . . . e e .. ..... =—-65°C10150°C —»
Lead Temperature 1/16 Inch from Case for 10 Seconds e e e e - 260°C —»

NOTES: 1. These values apply between 0 and 10 mA collector current when the base-emitter diode is open-circuited.
2. Derate linearly to 150" C free-air temperature at the rate of 5 mw° e,
3. Derate linearly to 150°C lead temperature at the rate of 10 mW/" C.Lead temperature is measured on the collector lead 1/16 inch

from the case.
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TYPES a5 (73

TIS109, TIS10, Tist

N-P-N SILICON TRANSISTORS

A5T2222, TIS109

electrical characteristics at 26°C free-air temperature (unless otherwise noted)

A5T2222 TIS109
TEST CONDITIONS UNIT
PARAMETER MIN MAX [MIN MAX
V(BR)CBO Collector-Base Breakdown Voltage Ic=10pA, I1g=0 60 60 Vv
V(BR)CED Collector-Emitter Breakdown Voltage | Ic=10mA, Ig=0, See Note 4 30 30 v
V{BR)EBQ Emitter-Base Breakdown Voltage lge=10uA, Ic=0 5 5 \'
Vegp=20V, Ig=0 100 | nA
IcBO Collector Cutoff Current Veg=50V, Ig=0 10 nA
Veg =50V, 1g=0, Ta = 100°C 3 3| A
EBO Emitter Cutoff Current VEg=3V, I1c=0 10 10 | nA
Ve =10V, Igc=100pA 35 20
VCg =10V, Ig=1mA 50 30
Ve =10V, Igc=10mA 75 40
hege Static Forward Current Transfer Ratio CE ¢ L
Veg =10V, Ig= 150 mA See Note 4 100 300 | 100 400
ee No
VCE =10V, I =500 mA ¢ 30 20
Veg=1V, Ilc=150mA 50 35
Ig=156mA, Ic =150 mA 1.3 1.3 \%
\Y Base-Emitter Volit See Note 4
BE ase-Emitter Voltage Ig=50mA, 1=B00mA | o o 26 26 | V
. Ig =16mA, [c =150 mA 0.4 0.4 \
\4 Collector-Emitter Saturation Voltage See Note 4
CElsar)  Collector-Emi ur % Tg=50mA, 1c=500mA | = o° 16 16| V
Thral Smatl-Signal Common-Emitter v 0V 4 20mA. f=100 MH 25 25
= . =20mA, = . .
fe Forward Current Transfer Ratio Ce c z
T Transition Frequency Ve =10V, Ig=20mA, SeeNote5 250 250 MHz
Common-Base Open-Circuit
C Veg =10V, Ig=0, f=1MH 8 10 F
obo Output Capacitance ce E z P
Common-Base Open-Circuit
C; VEg=0.5V, Ig=0, f=1MH F
ibo Input Capacitance Ep ¢ z » B|P
Real Part of Small-Signal
Relhie) @ rartat Smatheigna VCE =10V, Ig=20mA,  f=300 MHz 60 60 | @
Common-Emitter Input Impedance

NOTES: 4. These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle < 2%,
5. To obtain fy, the ‘hfel response with frequency is extrapolated at the rate of —6 dB per octave from f= 1000 MMz to the
frequency at which Ihfe| =1.

switching characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS! TYP UNIT
tq Delay Time Veg =30V, ic =150 mA, (1) = 1S mA, 5 ns
t, Rise Time VBE{off} = —0.5V, See Figure 1 15 ns
ts Storage Time Vee =30V, Ig =150 mA, Ig(1) =15mA, 190 ns
t¢ Fall Time Ig(2) = —15mA, See Figure 2 23 ns

tvoltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TYPES : TIS109, TiS110, TiS
N-P-N SILICON TRANSISTORS

PARAMETER MEASUREMENT INFORMATION
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FIGURE 1-DELAY AND RISE TIMES
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FIGURE 2-STORAGE AND FALL TIMES

NOTES: a. The input waveforms have the following characteristics: for figure 1, t, € 2 ns, t,, < 200 ns, duty cvcle < 2%; for figure 2,
t§ € 5 ns, t, =~ 100 us, duty cycle € 17%.
b. Al waveforms are monitored on an oscilloscope with the following characteristics: t, < 5 ns, R;, Z 100 k2, Cj, < 12 pF.

TIS109 OPERATIONAL AGING
BV

All TIS109 transistors are aged for a minimum of 24 hours
in the circuit shown at the right. Total device dissipation is
approximately 300 mW. All static characteristics are tested
prior to and after aging. Dynamic characteristics are tested
as necessary to guarantee the specified limits after aging.

NOMINAL CONDITIONS

Veg =20V Adjust R1 for 15 V 1k
lE =—15mA at point A to ground. 0.5W
T,=25°C Bl 1 1
570
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TYPES =~ . "+ TIS109, TIS110, TISM

N-P-N SILICON TRANSISTORS

TI1S110, TIS111

electrical characteristics at 25°C free-air temperature

TiS$110 TiIS111
PARAMETER TEST CONDITIONS UNIT
MIN MAX | MIN MAX
V{BRICBO Collector-Base Breakdown Voliage Ic=100A, lg=0 60 60 v
V(BR)CEOQ Collector-Emitter Breakdown Voltage | Ic=10mA, 1g=0 40 40 \4
V(BR)EBO Emitter-Base Breakdown Voltage Ige=10uA, Ic=0 6 6 \4
ICEV Collector Cutoff Current Veg =35V, Vgg=-04V 100 100 nA
IBEV Base Cutoff Current Vce=35V, Vgg=-04V —-100 —100 nA
Vee=1V, (c=100puA 20
Veg=1V, Ic=1mA 20 40
hgge Static Forward Current Transfer Ratio [ Vo =1V, Ic=10mA 40 80
Vee=1V, Ic=150mA | See Note4 50 150 | 100 300
Ve =2V, Ig=500mA 20 40
Ig=15mA, Ic=150mA 0.75 0.95 | 0.75 085
VgE Base-Emitter Voltage g c See Note 4 )
Ig=50mA, I =500 mA 1.2 1.2
N Ig=15mA, Ic=150mA 0.4 0.4
Vv Collector-Emitter Saturation Volta See Note 4 v
CElsat) rrEmitter % T Tg-50mA, 1c-500mA 0.75 0.75
Small-Signal Common-Emitter
hie 05 75 1 15 | ke
input Impedance Ver = 10V
Smali-Signal Common-Emitter CE ‘
hte . 20 250 40 500
Forward Current Transfer Ratio
- - lc=1mA,
h Small-Signal Common-Emitter 8x 8 X
re Reverse Voltage Transfer Ratio fo1KH 104 10—3
= z
Small-Signal C -Emitt
hoe mali-Signa - ommon-Emitter ; 30 1 30 | umho
Output Admittance
Small-Signal C -Emitt
(htel mattslgnal L-ommon-Emitter VeE =10V, Ic=20mA, f=100MHz| 2 25
Forward Current Transfer Ratio
fT Transition Frequency Vee =10V, ic=20mA, SeeNoteS | 200 250 MHz
c Coltector-Base Capacit Ve =5V, lg=0, f=1Mhe, 6.5 65 | pF
- 1] B B
cb Olfector-Base Capacitance See Note § P
c Emi Base C " Veg =05V, Ig=0, f=1MHz, 20 20 F
- Ci
eb mitter-Base Capacitance See Note 6 p

NOTES: 4. These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle € 2%,

6. To obtain fy, the |hfe| response with frequency is extrapolated at the rate of —6 dB per octave from f = 100 MHz to the
frequency at which lhfel =1,

6. Ccp and Cgp, measurements employ a three-terminal capacitance bridge incorporating a guard circuit. The third electrode {emitter
or collector, respectively) is connected to the guard terminat of the bridge.
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TYPES 4572222 TIS109, TISNO, TISM
N-P-N SILICON TRANSISTORS

TIS110, TIS111

switching characteristics at 25°C free-air temperature

PARAMETER TEST CONDITIONS MAX [UNIT
tg Delay Time Vec =30V, Ic=150mA, Ig(1)=15mA, 15| ns
t, Rise Time VBE(off) =—2 V. See Figure 3 20| ns
ts Storage Time Vee =30V, Ic=150mA, lg(1) = 15mA, 230 ns
ty Fall Time Ig(2) = —15mA, See Figure 4 60| ns

1V<>ltage and current values shown are nominal; exact values vary slightly with transistor parameters.

PARAMETER MEASUREMENT INFORMATION
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FIGURE 3—DELAY AND RISE TIMES
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FIGURE 4-STORAGE AND FALL TIMES
NOTES: a. The input waveforms have the following characteristics: for figure 3, ty < 2 ns, ty = 10 us, duty cycle < 2%; for figure 4,

ty € 5 ns, t, = 10 us, duty cycle < 2%.
b. ANl waveforms are monitored on an oscilloscope with the following characteristics: t, < 5 ns, Rjn > 100 k2, Ci, < 12 pF.
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