MPS-A10 (siicon)

MPS-K10, MPS-K11
MPS-K12

NPN SILICON ANNULAR TRANSISTORS

. . . designed for general-purpose use in audio, radio, and television
applications.

® MPS-K10, MPS-K11, MPS-K12 are 3, 5 and 9
Transistor Kits Available in Varied hgg Ranges —
See Table 1

® High Breakdown Voltage —
BVcEgo = 40 Vdc (Min) @ Ic = 1.0 mAdc

¢ Low Output Capacitance —
Cob = 4.0 pF (Max) @ Vcg = 10 Vdc

® One-Piece, Injection-Moided Unibloc Pack age

NPN SILICON
AMPLIFIER
TRANSISTORS

MAXIMUM RATINGS

Rating Symbol Valuve Unit
Collector-Emitter Voltage VCEO 40 Vdc
Emitter-Base Voltage VE B 4.0 Vdc
Collector Current — Continuous 1c 100 mAdc
Total Device Dissipation @ T A= 25°C Py 300 mW

Derate above 25°C 2.713 mw/°C
Operating and Storage Junction TJ, Tat -55to +135 °c
‘Temperature Range €
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient ] JA 0.367 °C/mW

Leads to fit into
0.016
0019

DIA HOLE (TYP)

50 (TYP)A]
Pin 1. Emittes
2 Base

0.175
0.185

3. Coltector

CASE 29 (1)

TO-92




MPS-A10, MPS-K10, MPS-K11, MPS-K12 (continued)

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage BV Eo Vde
(IC = 1.0 mAdec, IB =0) 40 -
Emitter-Base Breakdown Voltage BVEBO Vde
(Ig = 100 pAde, I, =0) 4.0 -
Collector Cutoff Current ICBO nAdc
(VCB = 30 Vdc, IE =0) - 100
ON CHARACTERISTICS
DC Current Gain hFE -
(I =5.0 mAde, V=10 vde) 40 400
DYNAMIC CHARACTERISTICS
Current-Gain-Bandwidth Product fT MHz
(IC = 5.0 mAdc, vCE =10 Vdc, f =20 MHz) 50 -
Output Capacitance Cob PF
(Vop =10 Vde, I =0, f = 100 kHz) - 4.0
FIGURE 1 — SIMPLIFIED AC EQUIVALENT CIRCUIT (Common Emitter)
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Note:

Data for MPS-A10 is presented in terms of the equivalent
circuit shown in Figure 1. Values for its components may be
found or calculated as follows:

rp’'— See Figure 8 Ccb = Cop — 0.2 pF (See Figure 6)

re =26 mV/Ig gm = Vre
1 gc = (hge + 1) hoy, (See Figures 2 & 7)
c“zaf, re Co=0.2pF

Low frequency h parameters may be found from:
hig = rp "+ (hie +1) re
hie = See Figure 2
hre = Negligible
hge = (hfg + 1) hop

bt Nre é’mvm %:l/qc e

FIGURE 2 — SMALL SIGNAL CURRENT GAIN
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MPS-A10, MPS-K10, MPS-K11, MPS-K12 (continued)

hgg, NORMALIZED DC CURRENT GAIN

T, CURRENT-GAIN—BANDWIOTH PRODUCT (MHz)

hob, OUTPUT ADMITTANCE (umhas)

FIGURE 3 — NORMALIZED DC CURRENT GAIN
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FIGURE 5 — CURRENT-GAIN—BANDWIDTH PRODUCT
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FIGURE 7 — OUTPUT ADMITTANCE
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FIGURE 4 — “SATURATION” AND “ON” VOLTAGES

2.0,
1.8
1.8
14
1.2
1.0
08 VBE(on) @ VCE=10V //
0.6}
/,
04 »
02 L—1—"T | VcEmn@Ic/ia=1
; I
02 03 05 07 1.0 20 30 50 70 10 20
Ic, COLLECTOR CURRENT (mAdc)
FIGURE 6 — CAPACITANCES
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FIGURE 8 — BASE SPREADING RESISTANCE
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MPS-L07 (siicon
MPS-LO8

PNP SILICON ANNULAR TRANSISTORS

.. designed for high-speed saturated switching applications.

Fast Switching Time —
ton + toff = 50 ns (Typ) @ Ic = 10 mAdc

Low Storage Time —
7s= 15 ns (Max) @ Ic = 10 mAdc (MPS-L07)
=20 ns (Max) @ I = 10 mAdc (MPS-L08)

Low Collector-Emitter Saturation Voltage —
VCE(sat) = 0.07 Vdc (Typ) @ ic = 10 mAdc

High Current-Gain—Bandwidth Product —
fT = 500 MHz (Min) @ 10 mA (MPS-LO7)
=700 MHz {Min) @ 10 mA (MPS-L08)

PNP SILICON
SWITCHING
TRANSISTORS

MAXIMUM RATINGS

Rating Symbol | MPS-LO7 | MPS-LO8 Unit
Collector-Emitter Volitage VCeo 6.0 12 Vdc
Collector-Base Voitage vcs 6.0 12 Vdc
Emitter-Base Voltage VEB 45 Vdc
Collector Current — Continuous ic 80 mAdc
Total Device Dissipation @ TA = 25°C Pp 310 mW

Derate above 25°C 281 mW/°C
Operating and Storage Junction T3 Tstg -65 to +135 °c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient 03A 0.357 oc/mw

Leads to fit into 0500
o016 MIN
0018

DIA HOLE (TYP)
__I L oms
0.055
ooas ||
005

0.085 0.045

0.0% ™ 0.055

CASE 29 (1)
To-92

FIGURE 1 — TURN-ON AND TURN-OFF TEST CIRCUIT
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FIGURE 2 — CHARGE STORAGE TIME TEST CIRCUIT
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MPS-LO7,MPS-LO8(continued)

ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise noted)

[ . Characteristic

Symbol

Unit‘]

OFF CHARACTERISTICS

Coll -Emitter S ining Voltage
{ic = 3.0 mAdc, Ig = 0) MPS-LO7
MPS-L08

VCEO(sus)

6.0
12

Vdc

Collector-Emitter Breaskdown Voltage
({Ic = 100 uAdc, Vgg = 0) MPS-LO7
MPS-L08

BVces

6.0
12

Vdc

Collector-Base Breakdown Voltage
(Ic = 100 pAdc, Ig = 0) MPS-LO7
MPS-L08

BVcgo

6.0
12

Vdc

Emitter-Base Breakdown Voltage
(Ig =100 uAdc, Ic = 0)

BVego

45

Vdc

Collector Cutoff Current
(Vcg = 3.0 Vdc, Vgg = 0) MPS-LO7
{(VCE = 6.0 Vdc, Vgg = 0) MPS-L08
(VCE = 3.0 Vdc, VBg = 0, Tp = 65°C) MPS-LO7
(VCg = 6.0 Vdc, Vgg = 0, Tp = 65°C) MPS-L08

Ices

1.0
1.0

nAdc

uAdc

Base Current
(Vce = 3.0 Vdc, Vgg = 0 MPS-LO7

{VCE = 6.0 Vdc, Vgg = 0) MPS-L08

nAdc

ON CHARACTERISTICS

DC Current Gain
(ic = 1.0 mAdc, Vg = 0.5 Vdce)
(¢ = 10 mAdc, VcEg = 3.0 Vdc)
(I¢c = 50 mAdc, Vg = 1.0 Vdc)

hFE

40
50
35

120

Collector-Emitter Saturation Voltage
(ic = 10 mAdc, Ig = 1.0 mAdc)
{Ic = 50 mAdc, Ig = 5.0 mAdc)

VCE(sat)

0.07
0.2

0.15

0.5

Vdc

Base-Emitter Saturation Voltage
(Ic = 10 mAdc, Ig = 1.0 mAdc)
(I¢ = 50 mAdc, g = 5.0 mAdc)

VBE(sat)

0.73

0.79
0.89

0.88
15

Vdc

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product
(Ic = 10 mAde, Vcg = 5.0 Vdc, f = 100 MHz) MPS-L07

{Ic = 10 mAdc, V¢ = 10 Vdc, f = 100 MHz) MPS-L08

500
700

1000
1200

MHz

Output Capacitance
(Vg = 5.0 Vdc, IE = 0, f = 140 kH2)

Cob

1.9

3.0

pF

Input Capacitance
(Vg = 0.5 Vde, Ic =0, f = 140 kHz)

Cib

3.6

5.0

pF

SWITCHING CHARACTERISTICS

Turn-On Ti
urn-On Time (Ic =10 mAdc, Ig4 = 1g2 = 1.0 mAdc)

(Figure 1)

Turn-Off Time

20

ns

toff

40

ns

Charge Storage Time (Figure 2)
(Ic = 10 mAdc, Ig1 = Ig2 = 10 mAdc} MPS-LO7
MPS-L08

ts

15
20

ns




