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MD7002 (SILICON)
MD7002A
MD70028

NPN SILICON ANNULAR MULTIPLE TRANSISTORS
NPN SILICON
.. . designed for use as differential amplifiers, duat general-purpose MULTIPLE TRANSISTORS
amplitiers, front end detectors and temperature compensation
applications.
® Excellent Matching Characteristics @ I = 100 uAdc —
hge1/hEg2 = 0.76 (Min) — MD7002A
= 0.85 (Min) — MD70028B
o Low Collector-Emitter Saturation Voitage —
VGE(sat) = 0.35 Vdc (Max) @ I = 10 mAde
o DC Current Gain Specified @ 100 uAdc and 10 mAdc
o High Current-Gain—Bandwidth Product —
fT = 260 MHz (Typ} @ Ic = 5.0 mAdc
A —
B
-h”“T
MAXIMUM RATINGS n ¢
Rating Symbol Value Unit
Caoilector-Emitter Voltege Veeo 40 Vde E )
Vde
Collector-Bam Voltage ves 80 Sﬁﬂ';‘laﬁ
Emitter-Base Voitage Vgs 6.0 Vdc °
Collector-Current Ic 30 mAde N
Oparsting snd - i TaTag -66 1o +200 °c ey
Temparature Range % é" . N
Both Dis He 3N ‘\ 3
One Dis | Equal Power " _\" =7y lg
Total Power Dissipation @ T4 = 26°C Pp 575 625 mW \/ \
Derats sbove 76°C . 329 357 mW/oC
Total Powsr Dissipation @ T = 28°C Po 1.8 2.5 Warts STYLE S
Derate sbove 26°C 103 14.3 mw/oC PIN 1. COLLECTOR 8. ENITTER
3 Barrren > eoLLEcTon
( 3 .
THERMAL CHARACTERISTICS o OMITTED & ONITTED
Both Die
Cheracteristic Symbol | One Die | Equst Power Unit
Thermel Resi . Junction to Ambi Rggatt) 304 80 °cw -
Thermai Resistance, Junction 16 Cam S 97 70 acmw 1 .38 | 0.1
Junction to [ Junetion to B 1
Ambient Cam
Coupling Factors B4 44 % ;
(X AT
13} Rgja is measured with the device soidered into a typical printed circuit board. [:r X — =
25488 3
CASE 684-07

NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice. Information furnished by NJ Semi-Conductors is believed to be both accurate and reliable at the time of going
to press. However, NJ Semi-Conductors assumes no responsibility for any errors or omissions discovered in its use.
NI Semi-Conductors encourages customers to verify that datasheets are current before placing vrders,
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MD7002, MD7002A, MD7002B (continued)

(1) AT )y = Ry Ppy +Rg2 Kp2 PD2

foliows:

(2) Rg(eFF) = AT 1 /PpT

In multiple chip devices, coupling of heat between die occurs.
The junction temperature can be caiculated as follows:

Whaere AT 44 is the change in junction temperature of die 1
Rg 1 and Ry 2 is the thrmai resistance of diw 1 and die 2
Pp1 #nd Ppy2 is the power dissipated in die 1 and die 2
Kg2 is the thermal coupling batween die 1 and die 2.

An offective package tharmel resistance can be defined sc

Where Po it the total packsge power dissipation.

THERMAL COUPLING AND EFFECTIVE THERMAL RESISTANCE

Assuming equal thermal resistance for each die, equation (1}

simplifies to:

(31 aTyy = Ry (Pp1 + Kpz Pp2}
For the conditions where Py = P2 = Ppy = 2 Pp, equation
{3} can be further simplified and by substituting into equation {2}

results in:

(4} Ry (grp) ~ Rgq (1 + Kg2)/2

Values for the coupling fectors when enther the case or the
ambient is used as a refersnce are given in the table on page 1

ELECTRICAL CHARACTERISTICS (T = 26°C unless atherwise noted.}

[ Characteristic

1 symbol

Min

Unit

OFF CHARACTERISTICS

{ic = 10 mAde, 1g = 0)

Col -Emitter Breakd Voitage (1)

BVCEO

40

Vde

Collector-Base Breskdown Voltage
{ig = 10 uAdc, Ig = O

BVcBo

Vdc

Emitter-Base Breakdown Voltage
{Ig = 10uAdc, Ig = 0

8VeBo

50

Vde

Collector Cutoff Current
{Veg = 30 Vde, tg » 0)

icso

100

nAdc

ON CHARACTERISTICS

DC Current Gain (1)
{ic = 100 pAde, Vg = 10 Vde)
{ig = 10 mAdc, Vo = 10 Vde)

hrE

130
170

Collector-Emitter Ssturation Voltuge
{Ic = 10 mAdc, g = 1.0 mAdc)

VCE(sat}

0.2

Vdc

Bas-Emitter Saturation Voltage
{ig = 10 mAde, Ig = 1.0 mAdc)

VBE (sat)

0.8

Vdc

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product (1)

(le = 5.0 mAdc, Vog = 20 Ve, £ ~ 100 MHz)

T

260

MHz

Qutput Capacitance
{Veg = 10 Vdc, |1g = 0, f = 100 kHz)

Cob

286

6.0

Input Capecitance
(Vg = 2.0 vge, ic = 0, f ~ 100 kHz)

Cin

23

8.0

pF

MATCHING CHARACTERISTICS

OC Current Gain Ratio (2)
(I¢ = 100 uAdec, VCE = 10 Vdc)

MD7002A
MO70028

hrg1/hEE2

0.75
0.85

1.0
1.0

Bam Voltage Differentiat
{ig = 100 uAdc, Vcg = 10 Vde)

MD7002A
MD70028

Ve 1-VeEe2l

25
1%

mVdc

(1) Puise Test: Puls Width & 300 us, Duty Cycls & 2.0%.
{2} The lowsst hgg reading is taken as hgg { for this ratio.




