40.29 8/67
(Supersedes 40.29 3/67

Silicon
Power Tab =
Transistors D28A5, 6

for Consumer Electronics | D28A12, 13

The D28A is a medium power, plastic encapsulated transistor intended for
oscillators, amplifiers, buffers, and output stages of T.V., radio and audio
equipments. Applications also include drivers for very high power amplifiers.

absolute maximum ratings: (25°C) (unless otherwise specified

Voltages
\_ Collector to Emitter
Emitter to Base
Collector to Base

Current
Collector (Continuous)
Dissipation
Total Power (free air at 50°C)
(derate 10mW/°C above
50°C ambient temperature)
Total Power (tab at 70°C)

(derate 50 mW /°C for tab
— . - temperature above 70°C)

Temperature
Storage
Operating
Lead Soldering, 1/16”
+1/32” from case for
10 seconds max.

electrical characteristics:

Collector Cutoff Current

(Veg =50V), D28A12 and 13
(Ve =35V), D28A5 and 6

Collector Cutoff Current
(Ts =100°C)
(Veg =50V), D28A12 and 13
(Vs = 35V), D28A5 and 6

Emitter Cutoff Current
(Vs = 5V)
Collector Saturation Voltage
(IB =3 mA, IC =50 mA)

Base Saturation Voltage

B (Ig=3mA, I =50mA)

D28A5 D28A12
D28A6 D28A13

Veeo 25 50 Vv l
Veso 5 5 Vv :
Veeo 35 50 A%
I; 500 500 mA Rores: s
Py 1 3 <" W TR
e
2 4 4 W
Leads can be formed to a TO-5 pin circle.
e —55 to 1150 °C
T +150 4150 2%
Ty 4260 4260 °C
(25°C) (unless otherwise specified)
Min. Max.

Iomo 0.1 wA

Iopo 0.1 pA

Loso 15 rA

Iezo 0.1 pA

VeE (sat) 0.30 Y

VEEsat) 1.3 Vv

GENERAL @D ELECTRIC



Silicon
Power Tab
Transistors

for Consumer Electronics

40.29 8/67
(Supersedes 40.29 3/67

The D28A is a medium power, plastic encapsulated transistor intended for
oscillators, amplifiers, buffers, and output stages of T.V., radio and audio
equipments. Applications also include drivers for very high power amplifiers.

absolute maximum ratings: (25°C) (unless otherwise specified

Voltages

Collector to Emitter
Emitter to Base
Collector to Base

Current
Collector (Continuous)

Dissipation

D28A5
D28A6

D28A12
D28A13

Vero 25 50 A%
Veeo 5 5 A"
Veeo 35 50 Vv

Ic 500 500

Total Power (free air at 50°C) Pr 1 1 w

(derate 10mW/°C above

50°C ambient temperature)

Total Power (tab at 70°C)

P; 4 4 w

(derate 50 mW /°C for tab

Temperature
Storage
Operating
Lead Soldering, 1/16”
+1/32" from case for
10 seconds max.

-~ - temperature above 70°C)

Toeg _55 to 4150  °C
T, +150 4150  °C

T +260 +260 °C

electrical characteristics: (25°C) (unless otherwise specified)

Collector Cutoff Current

(Ve = 50V), D28A12 and 13

(Veg = 35V), D28A5 and 6

Collector Cutoff Current

(Ty =100°C)

Min.
Iceo
Iceo

Iceo

(Veg =50V), D28A12 and 13

(Veg = 35V), D28A5 and 6

Emitter Cutoff Current
(Ven = 5V)
Collector Saturation Voltage

(IB =3 mA, Ic =50 mA)

Base Saturation Voltage

(IB =3 mA, IC =50 mA)

Ieso
VCE (sat)

VBE(sat)

GENERAL @D ELECTRIC

Max.
0.1
0.1

15

0.1

0.30

1.3

Leads can be formed to a TO-5 pin circle.

55

5

pA




Collector to Emitter Voltage

(Ic =1.0mA) D28A12 and 13
D28A5 and 6

Forward Current Transfer Ratio

(Ic = 2mA, Vg = 4.5V)
D28A5 and 12
D28A6 and 13

(IC = 400mA, VCE = 1V)
D28A5 and 6

Typical Signal Characteristics

VCEO

VCEO

hFE
hFE

hFE

(Ic =1mA, Vg = 10V, f = 1kHz, T, = 25°C)

D28AS D28A6
Forward Current Transfer Ratio h¢e 180 330
Input Impedance h;. 5000 9000
Output Admittance hee 14 21
Voltage Feedback Ratio h,. 27 .45
Lead Forming
.
L _h
H
n
as0 T I
@720 o —
p =:290
~.450
Rivet or Printed
Screw Mounting Circuit

To Flat Surface

Board Mounting

Min.
50
25
75
180
20
D28A12
150
4200
10
2
. :180
9% 740
b = 440
 .400
120
¢ = o080

Max.
225
540
D28A13
300 ;
8300 ohms
20 umhos
4 X103
o o ~ :
;
SN



Typical hrx vs. Collector Current

Typical hre vs. Collector Current
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Silicon
Puwe_r Tab
Transistors

for Consumer and Industrial Electronics

40.30 3/68

Supersedes 40.30 8/67

The D28D is a plastic encapsulated power transistor designed for output stages of medium
power stereo amplifiers and drivers for very high power amplifiers. Applications also
include oscillators, and output stages of TV, radio, intercoms and other audio equipments.
Many switching applications are also possible with the D28D’s fast switching times and

low saturation voltages.

absolute maximum ratings: (25°C) (untess otherwise specified)

D28D1 D28D4 D28D7 D28D10

D28D2 D28D5

Leads Can Be Formed To A

TO-5 Pin Circle
— 388
1, 260
"l Za0 [T
026
N o
Sl
T i3
520 385
| 480 365| | TAB
Rl !
| =+ 7
E
- 075 ...
= SR ||
130 CHAMFER 1
REF.
520
480
'I 2 I3 026
105 105 I ore
105 ‘ 0%s 095 L |
095 _Juso|,
— 170
047 NOTE 2
NOTES: LEAD LABELS:
L ALL DIMENSIONS ARE LEMITTER
NCE UNLESS .C T
TOLERANCED. :OLLECTOR
2.043-.057 LEAD
WIDTH WITHIN
0.100 OF BODY.
Lead Forming
026
— -
b
e q =
- 150
L r_.wo
% -T‘I
.60 seating - —
G=720 PLANE 4
335
p - 290 _L
450 026
__Hs_ot.om
140
Rivet or Printed
Screw Mounting Circuit

Voltages D28D3
Collector to Emitter Veceo 25 40 60 ISV
et Emitter to Base Veso 5 5 5 5V
Collector to Emitter Vces 35 50 75 90V
— Current
Collector (Continuous) Ic 1 1 1 1A
Collector (Peak) Ic 155 1.5 155 1.5 A
(50% duty cycle; 50 msec.
pulse width)
Dissipation
Total Power (free air at 50°C) P
With Tab 1 1 1 1w
Without Tab 025 : 075075 0.75 W
Total Power (tab at 70°C) P - 4 4 4 W
‘\/ ~ Thermal Impedance
Junction to Case (Tab) 6sc 13.75 13.75 13.75 13.75°C/W
Junction to Ambient CIN
With Tab 15 75 75 75 OC/W
Without Tab 100 100 100 100 °C/W
Temperature
Storage Tsig =55 to +150 oC
Lead Soldering, "16” £ /32” from
\_ case for 10 seconds max. T, +260 +260 +260  +260 °C
electrical characteristics: (25°C) (unless otherwise specified)
e Collector Cutoff Current Min. Max.
(Vee=35V), D28D], 2, and 3 Ices 0.1 HA
(Vce= 50V), D28D4 and 5 Ices 0.1 LA
(V CE™ 75V), D28D7 ICES 0.1 /J.A
(VCE= 90V), D28D10 ICES 0.1 MA
Collector Cutoff Current
(T,=125°C)
(Vee=35V), D28D1, 2, and 3 Ices 15 HA
(Vceg=50V), D28D4 and S Ices 15 LA
(Vee= 75V), D28D7 Ices 15 MA
(VCE= 90V), D28D10 ICES 15 l.lA
Emitter Cutoff Current (Vgg =5V) Iego 0.1 LA
Collector Saturation Voltage
- (Ig=50 mA, I.=500 mA) VeE(sat) 0.5 \Y
Base Saturation Voltage
(Ig=50 mA, Ic=500 mA) VBE(sat) 1.5 v
Collector to Emitter Voltage
" (Ic=10 mA) D28D1, 2, and 3 Veeo 25 A%
j D28D4 and 5 VCEO 40 \Y4
D28D7 Vceo 60 A%
D28D10 Veeo 75 \%

GENERAL @D ELECTRIC

To Flat Surface

Board Mounting



Min. Typ. Max.
Collector Cutoff Current
(Vce=Rated V cgo, Ty= 25°C) Iceo 1 HA
(TJ=1250C) ICEO 100 HA
Forward Current Transfer Ratio
(IC=100 mA, VCE=2V)

D28D1, 4, 7and 10 hre 50 100 150
D28D2 and 5 heg 120 250 360
D28D3 heg 290 350
(Ic=1 A, Vce=2V)
D28D1, 3,4,5,7,10 hee 10
D28D2 hee 20
Collector Capacitance
(Vcg =10V, f=1MHz) Cceo 8 pF
Gain Bandwidth Product
(VCE=10V3 IC=2mA) ft 85 MHz

Switching Times (See Figures 1 and 2)
Rise Time and Delay Time

(Ic=1A, 15,=0.1A) tytt, 25 nsec
Storage Time

(IC=IA, IB1 =IB 2=0.1A) ts 200 nsec
Fall Time

(Ic=1A, Ia1=1g2=0.1A) ts 50 nsec

+Tab temperature measured on center of tab, 1/16” from plastic body.

OSCILLOSCOPE DISPLAY OF INPUT
AND OUTPUT PULSE WAVEFORM IS

SWITCHING CIRCUIT TO MEASURE OF SWITCHING CIRCUIT SHOWN
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SAFE REGION OF OPERATION
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MAXIMUM TRANSIENT THERMAL IMPEDANCE
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TYPICAL TRANSCONDUCTANCE CHARACTERISTICS
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TYPICAL INPUT CHARACTERISTICS TYPICAL SATURATION CHARACTERISTICS
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