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MD7003, F (siucon)
MD7003A, AF
MD7003B
MQ7003

PNP SILICON
MULTIPLE SILICON ANNULAR TRANSISTORS DUAL TRANSISTORS
... designed tor use as high-gain, low-noise differential amplifiers,
front end detectors, and temperature compansation applicatians. MD7003A B
® Low Collector-Emitter Saturation Voltage -
VGE{sat) = 0.25 Vdc (Typ) @ I = 10 mAdc
& DC Current Gain Specified ® 100 uAdc and 10 mAde
e High Current-Gain-Bandwidth Product —
f1 = 300 MHz (Typ) @ IC = 5.0 mAdc
L| [L1
DiM MAX
49 10 310
MAXIMUM RATINGS AR5l 1240t 0aB 10
Aating Symbal Valus Unit : 470 :‘| °l‘ >
Coll -Emitter Voltage _Vgep 40 Vde o caiuston s e Bl o 's
Collector-Base Voltage Veg 50 Vi Em;:s ! EE,'SE;GI 074 [ 114 1 0.029 ] 0.045
Emitter-Base Voltage Veg 5.0 vde % X -
C Current — Conti e 50 mAde CASE 65407 254 85C 0.100 BSC
All Die MD7003F AF
One Dis | Equal Power n
Total Power Dissipation @ T4 = 25°C fp mw L T I
MD7003.A.8 550 800 T T I J »
MD7003F AF 350 400 I 3 T ol
MQ7003 a00 800 N N P — -
Derste above 25°C mw/oc ¥ [ | -
MD7003,4,B 314 3.42 P T |
MD7003F AF 2.0 2,28 i 1,
MQ7003 2.28 3.42
Totat Powar Dissipation @ T¢ = 25°C Po Watts CCRETERS TG
MD7003,A.8 14 20 o WAX | WIN | MAX
MD7T003F AF 0.7 14 v A [ 610 | 736 | 0240 ] 0.290
MQ7003 07 28 o o~ X ‘%4 XN
Derate abova 26°C 1 mw/tC i :.::uk::u p 1035 048 ] 001& | 001
MD7003,A.8 8.0 : 1 Shikrren I AL 1
MD7003F AF 4.0 8.0 o 1 ncﬁ -.DSII
: MQ7003 4.0 16 W - _Toss] -
Operating and Storage Junction T1Tug -66 10 +200 o case 108,08 [ _2. I‘S%_ _o.
Tesmperature Range
. MQ7003
THERMAL CHARACTERISTICS .l » .
Alt D 1 - = I‘
Charscteristic Symbo! One Die | EqualPower| Unit | I -
Thermal Resi Junction to Amii Ry ainy oc/w | . % i
MD7003,A,8 319 292 ¢ = T
MD7003F AF 500 a38 e | _ﬁ
MQ7003 438 292 L = E T
Thermal Resistanca, Junction to Case RgJc oc/w
MD7003,A,B 125 878 — oM
MD?7003F AF 250 125 " couceran =
Maroos 50 £26 & Wor tomeTe
Junction tof Junction to Hr i
Ambiant Cane | Butihor
Coupling Factor % :E Eu'u'v#:'n:nmu
MOD7003.A.8 83 40 A ]
MD7003F AF 75 0 " S 1]
MQ7003 (Q1-Q2) 57 o
{Q11-Q3 or Q1-04) 55 ] CASE 607-04 L3

{1} Rg ya is measured with the devics soidered into a typical printed circuit board.

NJ Semi-Conductors reserves the right to change test conditions, parameter limits and package dimensions without
notice. Information turnished 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-Condugtors encourages customers to verify that datasheets are ¢urrent before placing orders.
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MD7003.,A,AF.B,F, MQ7003 (continued)

in muyltiple chip devices, coupling of heat die occurs.

The junction temperature can be calculsted as follows:
(1) aTyy = Ry Ppy +Raz Ke2Pp2 + Re3 Kea Pp3
+Rop4 Kg4 P4

Where 4T 1 is the changs in junction temparature of die 1
Rgq thru 4 is the thermal resistance of die 1 through 4
Ppq thru 4 is the power dissipation in die 1 through 4
Kgg thru 4 is the tharmal coupling between die 1 and

die 2 through 4.

An asffective package thermal resistance can be defined as
follows:

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

Whera: Ppy it the total package power dissipstion.

THERMAL COUPLING AND EFFECTIVE THERMAL RESISTANCE

Astuming squsl thermai resistance for each dis, squation (1)
simplifies to

(3) 4T )12 Rg1 {Pp1 + Kg2 Pp2 + Keaa PD3 + Koa Pp4)

For the conditions where Pgy = Pp2 = Ppa = Ppa. PpT = 4Pp
equation (3) can be further simplifiad and by substituting into
equation (2) results in

(4} Ro(EFF) = Rg1 {1+ Kg2+ Koa + Kagl} /4

Values for the coupling fectors when either the case or the
ambiant is used as 3 referance are given in the tabie on page 1. If
significant power is to be distipated in two die, die at the opposite
ands of the package should be used o that lowest possible junction
temperatures will result,

ELECTRICAL CHARACTERISTICS (T 4 = 25°C unlass otherwise noted.}

Characteristic

-

[ symbot | min [ tyo Max | Unit

OFF CHARACTERISTICS

Cotlector-Emitter Breakdown Voltage (1)
{Igc= 10 uAde, Ig = 0)

BVcEQ 40 - - Vde

Collsctor-Base Breskdown Voltage
{Ig= 10 uAdc, ig=0)

BVeso Vde

Emitter-Base Breakdown Voltage
{ig = 10 uAdc, Ic = 0)

5.0 Vde

BVEBO

Collector Cutaff Current
{(Vep = 30 Vdc, Ig = 0}

icBO - - nAdc

ON CHARACTERISTICS

DC Current Gain (1)
{Ig = 100 uAde, Vcg = 10 Vdc)
(ig = 10 mAdc, Vg = 10 Vde)

hFE
350

Collsctor-Emittsr Saturation Voitage
{ig=10mAdc, 1g » 1.0 mAdc)

VCE({sat) 0.26 Vdc

Base-Emitter Ssturstion Voitage
(g = 10 mAdc, 1g = 1.0 mAdc)

0.6 Vde

VBE (sat)

DYNAMIC CHARACTERISTICS

Current-Gein —Bandwidth Product
{I¢ = 5.0 mAdc, Vo = 20 Vdc, f = 100 MHz)

200 300 MHz

Output Capacitance
(Veg= 10 Vde, Ig = 0, f = 100 kHz)

Cob 3.0 6.0 pF

Input Capacitance
{Vgg = 2.0 vde, ic = 0, f = 100 kHz)

Cib 20 80 pF

Noise Figure
{ig = 100 uAdec, VoE = 10 Vde, Ag = 3.0 k Ohms,
1 =10 Hz to 15.7 kHz}

NF 2.0 dB

MATCHING CHARACTERISTICS

MD7003A,AF
MD70038

DC Current Gain Ratio (2)
(tg= 100 uAdc, Ve = 10 Vdc)

1.0
1.0

0.76
0.85

hrg1/hFE2

MD7003A.AF
MD70038

Basa-Emitter Voltage Differentlal
{lc = 100 uAdc, Veg = 10 Vde)

28 mV

16

Vee1-Vee2!

(1} Pulse Tast: Pulse Width & 300 us, Duty Cycle & 2.0%.
(2) The lowest hgg reading is taken as hp gy for this ratio.




