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applications.

® Low Collector-Emitter Saturation Voltage —
VEE(sat) = 0.2 Vde (Max) @ I = 10 mAde
¢ DC Current Gain — 50 {Min) @ I = 3.0 mAdc

o High Current-Gain — Bandwidth Product —
fT =600 MHz @ IC = 4.0 mAdc

MULTIPLE SILICON ANNULAR TRANSISTORS

. . . designed for use as differential amplifiers, dual high frequency
amplifiers, front end detectors and temperature compensation

NPN SILICON
MULTIPLE TRANSISTORS
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Rating Symbol Vatue Unit
Colwctor-Emitter Voltage VCEOD 15 Vde
Collector-Base Voltage Vee 0 Vde
Emitter-Base Voitage VEB 30 Vdc
Collegtor Current — Continuous e 50 mAdc

Ons Die All Dia
Total Power Dissipation @ T = 25°C Pp
MDS18A B 550 600 mwW
MD3218F AF,BF 350 400
Derate Above 25°C

MD918,A,8 3.14 3.42 mW/oC

MO918F AF BF 2.0 2.28
Total Power Dissipation @ T = 259C Pp

MD918,A.8 1.4 20 Watts

MD918F AF.BF 0.7 14
Derate Above 25°C
MD918,A B 8.0 114 mw/°C
MD918F . AF BF 4.0 8.0
Operating and Storage Junction TyTsg -65 10 +200 °c
Temperature Range
THERMAL CHARACTERISTICS
All Die
Characterintic Symbol One Die | Equal Power Unit
Thermai Resistance, Junction 10 Rgyalll ocw
Ambient  MD918,AB 19 292
MD918F AF BF 500 438
Thermat Resistance, Junction to Case Rgic ocw
MD918.A 8 126 875
MD8918F AF,BF 260 126
Junction to| Junction to
Ambisnt Cam
Coupling Factors *
MD918,A.8 83 40
MD918F AF .BF 7% ]

(1) RgjA is measured with the device soiderad into a typical printed circuit board.
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NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice. Information fumished by NJ Semi-Conductors is belicved 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 verity that datasheets are current before placing orders,
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MD918,A,B, MD918F AF,BF (continued)

In multiple chip devices. coupling of hest batween die occurs.
The j L e can be calcutated as foll

(1) 4T,y =~ Re¢ Pp1 + Re2 Kg2 P2

Where aT ;4 is the chinge in junction tempevature of die 1

Ra1 and Rg2 is the thermai resistance of die 1 and die 2

P snd Pp 3 is the power dissipatsd in die 1 and die 2

kg7 is the thermal coupling between die 1 and die 2

An effective kage thermai r
follows:

can be detfined 83

(2 Rg(EFF) = aT4/PpT

THERMAL COUPLING AND EFFECTIVE THERMAL RESISTANCE

where: Ppt s the total ge powar ipation.
Assuming squal thermal resistance for each die, equation (1}
simplifies to

(3) AT 4 = Ryy (Ppq + Ke2 PD2)

For the conditions where Py = Py, Ppt = 2P0,
equation (3) can be further simplified and by substituting into
equation (2} resuits in

(4} Rg(eFF) ~ Rg1 (1 + Kg2)/2

Values for the coupling factors when either the case or the
ambient is used as a referance are given in the table on page 1.

ELECTRICAL CHARACTERISTICS (T = 25%C unless otherwise noted.)

[ Characteristic T Symbot | Min | Tve | Max_ ] unit
OFF CHARACTERISTICS
[o! Emitter Breakd 1 Voltm‘” BVcEO 15 - - Vde
{tc = 3.0 mAdc, Ig = 0)
Coliector-Base Breakdown Voltage BVceo 30 - - Vde
(i = 1.0 uAdc, 1g = 0)
Emitter-Base Breakdown Voltage BVERO 3.0 - - Vdc
{Ig = 10 pAdc, I = 0)
Collector Cutoff Current Iceo
{Vcg = 15 Vde, ig = 0) - - 10 nAdc
(Vg = 15 Vde, tg =0, TA = 150°C) - - 1.0 wAdc
ON CHARACTERISTICS
DC Current Gain hEg 50 165 - -
{l¢c = 3.0 mAdc, Vg = 5.0 Vdc)
Cotlector-Emitter Saturation Voitage VcE(sst) - 0.09 0.2 Vde
(lc = 10 mAdc, Ig = 1.0 Adc)
Base-Emitter Saturation Voitage VBE({sst} -~ 086 09 Vvdc
(ig = 10 mAdc, ig = 1.0 mAdc)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product T 600 1150 - MH2
{ic = 4.0 mAdc, Vg = 10 Vdc, f = 100 MHz)”
Qutput Capacitance Cob — 11 1.7 oF
(Veg = 10 Vde, Ig = 0, f = 100 kHz}
Input Capacitance Cip - 1.15 20 oF
{Vgg = 0.5 Vdc, Ic = 0, f = 100 kHz)
Noise Figure NF - - 6.0 dB
{i = 1.0 mAde, Vg = 6.0 Vde, Rg = 400 02, f = £0 MHz)
MATCHING CHARACTERISTICS
DC Current-Gain Ratiol2) hEg1/hFE? -
{l¢c = 1.0 mAdc, Vcg = 5.0 Vdc) MD9188B,BF 08 - 1.0
MD918A AF 0.9 - 1.0
Base-Emitter Voitage Differential Vge1-vaeal mVdc
(i = 1.0 mAde, Vg ~ 6.0 Vdc) MD9188.8F - - 10
MD918A,AF — - 5.0
Bass-Emirtter Voltage Differential Gradient Ve 1-VBE2!
{Ig = 1.0 mAdc, Vg = 5.0 Vde, MD9188 AF BF[  oTa - - 20 HV/de
Ta = -55 to +125°C) MD918A — - 10 oc

{1) Pulse Test: Pulse Width < 300 us, Duty Cycle & 2.0%.
{2} The lowest hgg reading is taken as hpg {1 for this ratio.




