MAXIMUM RATINGS
Rating Symbol |MPSA28|MPSA29| Unit CASE 29-04, STYLE 1
Collector-Emitter Voltage VCES 80 100 Vde TO-92 (TO-226AA)
Collector-Base Voltage VcBO 80 100 Vde o o
Emitter-Base Voltage VEBO 12 Vdc Collector 3
Collector Current — Continuous g 500 mAdc
Total Device Dissipation @ Ta = 25°C Pp 625 mW Base
Derate above 25°C 5.0 mW/»C 2
Total Device Dissipation @ T¢, = 25°C Pp 1.5 Watts
Derate above 25°C 12 mwW/rC 1
Operating and Storage Junction TJ. Tstg —55to +150 °C 2 3
Temperature Range Emitter 1
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit DARLINGTON TRANSISTORS
Thermal Resistance, Junction to Ambient Rasa 200 *CW NPN SILICON
Thermal Resistance, Junction to Case Rojc 83.3 CW
*This is a Motorola
designated preferred device.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
Characteristic | symbol |  tin Typ Max Unit
OFF CHARACTERISTICS . B B
Collector-Emitter Breakdown Voltage V(BR)CES Vde
{Ic = 100 pAdc, Vg = 0) MPSA28 80 — —
MPSA29 100 —_ —
Collector-Base Breakdown Voltage V(BR)CBO Vde
(Ic = 100 pAdg, Ig = 0) MPSA28 80 —_ —
MPSA29 100 — —
Emitter-Base Breakdown Voltage V{(BR)EBO 12 — — Vde
{Ig = 10 pAde, Ic = 0)
Collector Cutoff Current Icso nAdc
{Vcp = 60 Vde, Ig = 0) MPSA28 — —_ 100
(Ve = 80 Vdc, Ig = 0) MPSA29 — — 100
Collector Cutoff Current Ices nAdc
(Vcg = 60 Vde, Vg = 0) MPSA28 — — 500
(VCE = 80 Vdc, Vg = 0} MPSA29 — — 500
Emitter Cutoff Current IgEBO —_ — 100 nAdc
{VEB = 10 Vde, Ic = 0)
ON CHARACTERISTICS(1)
DC Current Gain hrg —
{lc = 10 mAdc, Vcg = 5.0 Vdc) 10,000 —_ —
{Ic = 100 mAdc, Vog = 5.0 Vde) 10,000 —_ —
Collector-Emitter Saturation Voitage VCE(sat) Vde
{lc = 10 mAdc, Ig = 0.01 mAdc} — 0.7 1.2
{Ic = 100 mAdc, Ig = 0.1 mAdc) — 0.8 15
Base-Emitter On Voltage VBE(on) -— 1.4 2.0 Vde
{Ic = 100 mAde, Vcg = 5.0 Vdc)
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product(2) fr 125 200 —_ MHz
{Ic = 10 mAdc, Vcg = 5.0 Vdc, f = 100 MHz)
Output Capacitance Cobo — 5.0 8.0 pF
(Vg = 10Vde, Ig = 0, f = 1.0 MHz2)

{1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.

{2) fy = hye * frest:
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FIGURE 1 — DC CURRENT GAIN

— aSspliEn s S ariine s
T Veg =50V T
o [
2 Ta, = 126°C
Iﬂﬂ - T 1T IIT — o
50 —Tg = 25°C . "
R TSN

200 Ty = ~55°C S
== - b —-;\-
5.0 HHH

— oA

N

2.0 117
1.0

W20 50 0 26 80
Ig. COLLECTOR CURRENT (mA)
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FIGURE 2 — ON VOLTAGES

18 -1 [
A 1 1HHT
16 Vpg(s) @ Ig/lg= 1.0k #’ .
L Te=2sec 101 TITR
214 e
=]
ES v @Vee=560V
=, —— BE(ON) @ Vee
[4) {mmipent=]
2 wunn it O 06 1 S W L 15 L S O AR 72 MG R E |
[=] ]0 P g iy RN
> L”
08 Vee(s) @ Ic/g= 1.0k || ] :,./é'“ o3
I —— JR I 1
0.6 | i
10 20 51 10 20 50 100 200 500 1%k
Ig, COLLECTOR CURRENT {mA)
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FIGURE 6 — HIGH FREQUENCY CURRENT GAIN
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MAXIMUM RATINGS

MPSA42*
MPSA43

Rating Symbol | MPSA42 | MPSA43 Unit
Collector-Emitter Voltage Vi 300 200 vd
2 CEQ © CASE 29-04, STYLE 1
Collector-Base Voltage Vceo 300 200 Vdc TO-92 (TO-226AA)
Emitter-Base Voltage VEBO 6.0 6.0 Vdc
Collector Current — Continuous Ic 500 mAdc 3 Collector
Total Device Dissipation @ Ta = 25°C Pp 625 mwW
Derate above 25°C 5.0 mw/rC
Total Device Dissipation @ Tg = 25°C Pp 1.5 Watts
Derate above 25°C 12 mwW/°C
Operating and Storage Junction Ty Tstg ~56 to +150 °C 1 Emitter
Temperature Range
HIGH VOLTAGE TRANSISTORS
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit NPN SILICON
Thermal Resistance, Junction to Ambient ReJa 200 °C/mW *This is 2 Motorofa
Thermal Resistance, Junction to Case RgJc 83.3 °C/mwW ) designated prefetred device.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)
Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage{1) V(BRICEO Vde
{Ic = 1.0 mAde, Ig = 0} MPSA42 300 —
MPSA43 200 —
Collector-Base Breakdown Voltage V(BR)CBO Vde
{Ilc = 100 pAdc, Ig = 0) MPSA42 300 —
MPSA43 200 —
Emitter-Base Breakdown Voltage V(BR)EBO 6.0 — Vdc
{Ilg = 100 pAde, Ic = 0}
Collector Cutoff Current IcBO pAde
(VcB = 200 Vdc, Ig = 0) MPSA42 - 0.1
{(Veg = 160 Vdc, Ig = 0) MPSA43 — 0.1
Emitter Cutoff Current lEBO pAdc
(VEB = 6.0 Vdc, Ic = 0) MPSA42 — 0.1
(Veg = 40 Vde, Ic = 0) MPSA43 — 0.1
ON CHARACTERISTICS{1)
DC Current Gain hFg —
{ic = 1.0 mAdc, Vo = 10 Vdc) 25 —
{lc = 10 mAdc, VeE = 10 Vdc) 40 —
{Ic = 30 mAde, Vo = 10 Vdc) 40 —
Collector-Emitter Saturation Voltage VCE(sat) - Vde
{Ic = 20 mAdc, I = 2.0 mAdc) MPSA42 — 0.5
L B MPSA43 —_ 0.4
Base-Emitter Saturation Voltage = — VBE(sat) — 0.8 Vdc
{ic = 20 mAdc, Ig = 2.0 mAdc) ~
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product . . fr 50 - MHz
{ic = 10 mAdc, Vg = 20 Vdc, f = 100 MHz)
Collector-Base Capacitance - Ceh pF
(Ve = 20 Vde, Ig = 0, f = 1.0 MHz) MPSA42 — 3.0
MPSA43 — 4.0

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.
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FIGURE 1 —-DC CURRENT GAIN
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MAXIMUM RATINGS

MPSA44%*

Rating Symbol Value Unit CASE 29-04, STYLE 1
Collector-Emitter Voltage VCEO 400 vdc TO-92 (TO-226AA)
Collector-Base Voltage VcBo 500 Vdc 3 Collector
Emitter-Base Voltage VEBO 6.0 vde
Collector Current — Continuous Ic 300 mAdc
Total Device Dissipation @ Tp = 25°C Pp 625 mW

Derate above 25°C 5.0 mW/°C
Total Device Dissipation @ T¢c = 25°C Pp 1.6 Watts 1 Emitter
Derate above 25°C 12 mW/°C
Operating and Storage Junction TJs Tstg -Bbto +150 °C HIGH VOLTAGE
Temperature Range TRANSISTOR
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit NPN SILICON
Thermal Resistance, Junction to Ambient RoJA 200 CW *This is a Motorola
Thermal Resistance, Junction to Case RaJC 83.3 CwW designated preferred device.

ELECTRICAL CHARACTERISTICS (75 = 25°C unless otherwise noted.)

Characteristic ! Symbol I Min Max Unit o
OFF CHARACTERISTICS _
Collector-Emitter Breakdown Voitage(1} V{BRICEO 400 _ Vdc
{lc = 1.0 mAdg, Ig = 0) -
Collector-Emitter Breakdown Voltage V(BRICES 500 — Vdc
{Ilc = 100 pAdc, Vgg = 0}
Collector-Base Breakdown Voltage V(BR)CBO 500 —_ Vde
{ic = 100, wAdc, Ig = 0)
Emitter-Base Breakdown Voltage VIBRIEBO 6.0 — Vdc
(I = 10 pAdc, Ic = 0} _
Collector Cutoff Current IcBO —_ 0.1 uAde
(Ve = 400 Vdc, Ig = 0)
Collector Cutoff Current IcES - 500 nAdc
(VCE = 400 Vdc, Vg = 0)
Emitter Cutoff Current IEBO e 0.1 pAde
(VEB = 4.0 Vdc, Ic = 0)
ON CHARACTERISTICS(1)
DC Current Gain(1) {lc = 1.0 mAde, Vg = 10 Vde) heg 40 — —_ i
(lc = 10 mAdc, Ve = 10 Vdc) 50 200
(lc = 50 mAde, Vg = 10 Vdc) 45 -
{ic = 100 mAdc, Vg = 10 Vdc) 40 —
Collector-Emitter Saturation Voltage(1) {lc = 1.0 mAdec, Ig = 0.1 mAdc) VCE(sat) — 0.4 Vde
{lc = 10 mAde, Ig = 1.0 mAdc) —_— 0.5
{lc = 50 mAdgc, Ig = 5.0 mAdc) — 0.75
Base-Emitter Saturation Voltage (Ic = 10 mAdc, Ig = 1.0 mAdc) VBE(sat) —_ 0.75 Vde
SMALL-SIGNAL CHARACTERISTICS . _
Output Capacitance (Vcg = 20 Vdc, Ig = 0, f = 1.0 MHz) Cobo — 7.0 pF
input Capacitance (VEg = 0.5 Vdc, Ig = 0,f = 1,0 MHz) Ciho — 130 pF
Small-Signal Current Gain hee 1.0 e —
{ic = 10 mAdc, VG = 10 Vdc, f = 20 MHz}

{1} Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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FIGURE 1 — DC CURRENT GAIN
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FIGURE 3 — ON VOLTAGES

MPSA44

FIGURE 2 — COLLECTOR SATURATION REGION

0.50 TIT
L LA AT T
0.40 lg=10mA Ig=10mA lg=50mA .
\
030 \ \| |[}7a=2s0c
N\
™ N
020
N NI N |
\.. NN ) N
0.19 L ™~ L] Saq N
0.0 i .
10 30 100 300 1k 3k 10k 50k

Ig, BASE CURRENT {nA)

FIGURE4 — ACTIVEREGION — SAFE OPERATING AREA
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MPSA44

FIGURE 7 — TURN-ON SWITCHING TIMES AND TEST CIRCUIT
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FIGURE 8 — TURN-OFF SWITCHING TIMES AND TEST CIRCUIT
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*Total Shunt Capacitance or Test Jig and Connectors. _
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