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MPQbOOI (SILICON)
MPQ6002
MPQ6501
MPQ6502

QUAD DUAL-IN-LINE
SILICON ANNULAR
COMPLEMENTARY PAIR TRANSISTORS

.. . designed for high-speed switching ¢ircuits, DC to VHF amplifier
applications and complementary circuitry.

® DC Current Gain Specified — 1.0 to 300 mAdc

® High Current-Gain—Bandwidth Product
fT = 400 MHz (Typ) @ ic = 50 mAdc

® NPN Transistor Similar to 2N2218 or 2N2219
& PNP Transistor Similar to 2N2904 or 2N2905

® TO-116 Package — Compact Size Compatible with IC Automatic
Insertion Equipment

QUAD DUAL-IN-LINE
SILICON
COMPLEMENTARY PAIR
TRANSISTORS

AANNANANA

e MPQ6501, MPQ6502 Matching Characteristics Available o) . l
as Specials on Q1-Q4 and Q2-Q3. \ . °4{
VY VYV YY
A P
MAXIMUM RATINGS
L
Rating Symbol Value Unit —{Fr— r—
Collector-Emitter Voltage VCEQ 30 Vdc [ J_[Nc
Collector-Base Voltage Vee 60 Vdc “m- J==
Emitter-Base Voltage v 5.0 Vdc - f \ -
g EB '}__ dei- .“__ a © K J\.—
Collector Current ~ Continuous 'c 500 mAde H 6 ™M
F MILLIMETERS] _INCHES
our o[ v _[Max [ "WiN [ MAX
Each | Transistors 1816 |18.60 | 0115 {0740
T i Equal Power 1 0.2
.08 | 467 | 0.1 0.180
Power Dissipation @ T p = 25°C (1) Pp 650 1250 mwW 38 1051 ] 001
Derate above 26°C 5.18 10 mW/°C X 1.52 | 0040
2.54 BSC 0.100 BS
Power Dissipation @ T¢ = 25°C P 1.0 3.0 mwW 32 | 183 [0 00712
Derate above 25°C 8.0 24 mW/°C 2 0 e 10T
Operating and Storage Junction T4.Tstg -55.to +150 °c " 37 1 187 & ‘
Temperature Range N 051 | 1.02 | 0.020 | 0.040
0.13 | 0.38 [ 0.006_{0.018
{1) Second Breakdown occurs at power tevels greater than 3 times the power dissipation rating. 1107610 0

THERMAL CHARACTERISTICS

NOTES:
1. LEADS WITHIN 0.13 mm
{0.005) RADIUS OF TRUE

i i POSITION AT SEATING
n Junction to Juv\ctl?n to » PLANE AT MAXIMUM
Characteristic Case Ambient Unit MATERIAL CONDITION.
Thermal Resistance Each Die 125 193 oc/mw 2 OO e
Effective, 4 Die 41.6 100 oc/w WHEN FORMED
PARALLEL
Coupling Factors Q1-Q4 or Q2-Q3 30 60 %
Q1-Q2 or Q3-Q4 2.0 24 % CASE 646
MPQ6001, MPQE002 CONNECTION DIAGRAM MPQE501, MPQ6502
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MPQ6001, MPQ6002, MPQ6501, MPS6502 (continued)

THERMAL COUPLING AND EFFECTIVE THERMAL RESISTANCE

in chip , g of heat b. die occurs. Assuming equal thermal resistance for each die, equation (1)
The juncti pe can be calculated as fotl simplifies to

(3) 8Ty1 =Rg1(Pp1 + Kg2 Pp2 + Kg3Pp3+ Ko Ppa)

For the conditions where Ppq = P2 = Pp3 = Ppg, PpT = 4 Pp
equation (3) can be further simplified and by substituting into
equation (2) results in

(1} aT)1 = Rg1 Ppy + Rg2 Kg2 Pp2 + Rg3 KgaPp3
+ Rog4 Kga Ppg

Where aT 4 is the change in junction temperature of die 1
Ro1 thru 4 is the thermal resistence of die 1 through 4

PD1 thru 4 is the power dissipated in die 1 through 4 (4) Rg(eFF) = Rg1{1 + Kgo + Kg3 + Kgg)/d

Kg2 thru 4 is the thermal coupling between die 1 and

die 2 through 4. Values for the coupling factors when either the case or the

An effective package thermel resistance can be defined as ambient is used as a reference are given in the table on page 1. If
foliows: significant power is 1o be dissipated in two die, die at the opposite

(2) Rg(eFF) = T y1/PDT ends of the package should be used so that lowest possible junction

where: PpT is the total package power dissipation. temperatures will result.

ELECTRICAL CHARACYERISTICS (T4, = 259C uniess otherwise noted!
[ Charsotiriese | symeal | Min T ™ | | |
OFF CHARACTERISTICS
Coltector-Emitter Breskdaown Voitege(1} BVCEQ 30 - - Vde
{1 = 10 mAde, 1g = 0)
Collector-Base Breskdown Voltage BVceo 60 - - Vdc
(1¢ = 10 uAdc, I = O}
Emitter-Base Breskdown Voitsge 8Vego 50 - - Vdc
(1 = 10 uAde, I = 0)
Cotlector Cutotf Current tcao - ~ 30 nAdc
Ve =50 Vde, Ig = 0)
Emitter Cutoff Current tego - - 30 nAdc
(Vg™ 3.0 Vdc, I = 0)

ON CHARACTERISTICS
DC Current Gainl1) heE ~
(ic = 1.0 mAde, Veg = 10 Vde MPQ6001,6501 25
MPQ6002,6502 so

Ui = 10'mAde, VeE = 10 Vde) MPQB001,6501
MP(Q6002,6502 75

(¢ = 150 mAdc, Veg = 10 Vdc) MPQB001,6501 40
MPQ6002,6502 100

fic = 300 mAdc, VcE = 10 Vdc) MPQB001,6501 20
MPQB002,8502 30

Collector Emitter Ssturetion Voitage (1] VCE(mt) ’ ) vde
{1 = 150 mAdc, Ig = 16 mAde) - 02 0.4
{1C = 300 mAdc, Ig = 30 mAdc) - 0.35 14
Bese-Emitter Saturation Voltege (1) VBE(mt} Vde
(hc = 150 mAdc, Ig = 1§ misdc) - 09 1.3
(I = 300 mAdc, ig = 30 mAdc) - 10 20

DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product: {1} fr 200 »0 - MHz
{1g = 80 mAdc, Vg = 20 Ve, = 100 MHz)
Output Capacitance Cob ) Pk
Vg = 10 Vdc, Ig = 0, f = 100 kHz) PNP - 60 8.0
NPN - 4.5 8.0

Input Capecitance Cipy oF
(Vgg » 2.0 Vde, Ic = 0, 1 = 100 kHz) PNP - 20 %
NPN - 17 0

#5338 82 8%
1l

SNTCHING CHARACTERISTICS
Turn-On Yime ton - 30 - ™
{Voc = 30 Vde, Vggiotf) = 0.8 Vdc, Ic = 150 mAdc,

Igy = 15 mAdc, Figure 1)
Tum-Off Time toft "
tVee = 30 Vdc, Ic = 180 mAdc, - 225 -
11 = 12 = 15 mAdc, Figure 2}

puise Tost: Pulse Width < 300 us, Duty Cycle = 2%.

NPN SATURATED SWITCHING TIME TEST CIRCUITS
For PNP Switching Tests, reverse the diodes, voitage polarities, and input pulses.

FIGURE 1 — NPN TURN-ON TIME FIGURE 2 — NPN TURN-OFF TIME
R :ET':"E:;;C’:M “Cq is tatal shunt capacitance-of osciloscope and test tixture. _, __I_— 10 to 100 us
PW <200 ns ~—<85.0ns
16.2 V,
Duty Cycle €2.0% Rc +e.2
AN
+99 VvV 200 130 V
619 od_ M _
Cy*S120F
LYY S ~=H-=
-0.8 = Duty Cycle £ 2.0% 138V a0V
Oscilloscope a =3. OSCILLOSCOPE
t, R6.0 ns 500 us|— t <B.Ons
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