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MPQ6001,N
MPQ6002,N
. MPQ6501,N
MPQ6502,N

QUAD DUAL-IN-LINE QUAD DUAL-IN-LINE
SILICON ANNULAR® SILICON
COMPLEMENTARY PAIR TRANSISTORS COMPLEMENTARY PAIR
. . L L . TRANSISTORS
.. . designed for high-speed switching circuits, DC to VHF amplifier
applications and complementary circuitry.
® Maximum Power Dissipation @ Tp = 25°C
Pp = 1.25 Watts — MPQ6001,MPQ6002,MPQ6501,MPO6502
=0.9 Watts — MPQ6001N,MPQ6002N ,MPQ6501N,MPQ6502N CASE 646
® DC Current Gain Specified — 1.0 to 300 mAdc PLASTIC PACKAGE
High Current-Gain—Bandwidth Product —
fT = 400 MHz (Typ) @ Ic = 50 mAdc
NPN Transistor Similar to 2N2218 or 2N2219
o NA NN AN
PNP Transistor Similar to 2N2904 or 2N2905 ’ o |
. . . . . o B
® Compact Size Compatible with IC Automatic Insertion I\O |
R . s R
Equipment [V VYV
b A— {i—e
MAXIMUM RATINGS ) i
Rating Symbol Value Unit [ [ B 7
NG
Collector-Emitter Voltage ) Vceo 30 Vdc I A»— ; i i
Collector-Base Voitage Ves 60 Vdc ! .( i \f ! :
1 11 o —
Emitter-Base Voltage Veg 5.0 Vdc | L‘— _4 : H SEATING LK
( Collector Current — Continuous ic 500 mAdc —H G —=TD PLANE
Four “[MILLIMETERS] _ INCHES
Tran- DIMImIN [max | min | MAX
Each sistors A [18.16 {1880 i 0.115 | 0.740 | NOTES:
Tran- Equal 8 6.10 | 6.60 i 0.240 {0.260
sistor Power C | 4.06 | 4.57 | 0.160 | 0.180 | 1. LEADS WITHIN 0.13 mm
- ~e0 D | 038 | 0.51 10015 [0.020 (0.005) RADIUS OF TRUE
Total Power Dissipation @ T = 25°C (1) Pp Watts 3 0 520040 1 0.060 POSITION AT SEATING
MPQ6001, MPQ6002, MPQ6501, MPQ6502 - : 0.65 1.25 G 254BSC ' 0.100 BSC PLANE AT MAXIMUM
MPQB001N, MPQ6002N, MPQ6501N, MPQ6502N 0.5 0.9 W | 132 | 1.83 10052 0072 MATERIAL CONDITION.
Derate above 25°C ) mW/oC 7] 0.20 | 0.30 {0.008 [0.012 | 2. DIMENSION “L” TO
K | 292 | 343 {0115 | 0.135 CENTER OF LEADS
MPQ6001, MPQ6002, MPQ6501, MPQE502 5.18 10 T Ty T3 Tomr a3 WHEN FORMED
MPQ6001N, MPQ6002N, MPQ6501N, MPQ6502N 4.0 7.2 M| - 1007 - | 100 PARALLEL
ecioatl — o0 N | 051 | 1.02 0020 [0.040
Total Power Dissipation @ T = 25°C Pp Watts 7 0131536 0,005 T0015
MPQ6001, MPQ6002, MPQ6501, MPQ6502 1.0 3.0 @ 051 [ 075 10020 (0030
MPQ6001N, MPQ6002N, MPQ6501N, MPQES02N] . 0.825 2.4
Derate above 25°C mw/°c
MPQ6001, MPQ6002, MPQ6501, MPQ6502 8.0 24
MPQ6001N, MPQ6002N, MPQ6501N, MPQE502N 6.7 19.2 CONNECTION DIAGRAM
Operating and Storage Junction Temperature Range TJ'Tstg -55 to +150 °¢c MPQ6001,N, MPQE002Z,N,
c B8 € 3 B c
(1)Second Breakdown occurs at power levels greater than 3 times the power dissipation rating. i e B 1 1 1 s8[1
THERMAL CHARACTERISTICS I
Junction to Junctit:m to ) Qa a3
Characteristic Case Ambient Unit
Thermal Resistance Scw Qi Q2
Each Die
MPQ6001, MPQE002, MPQE501, MPQE502 125 193
MPQB001N, MPQ600G2N, MPQE50TN, MPQE502N 151 250 1LCJ LE] 'EJ U l?] LBJ U
€ c
Effective, 4 Die
MPQ6001, MPQ6002, MPQ6501, MPQ6502 41.6 100 MPQ6501,N, MPQE502,N
MPQG6001N, MPQG002N, MPQ6501N, MPQE502N 52 134 ] C 8 3 3 8 c
a 8
Coupling Factors [1 [1 1 0 .l 1 [l
\’ MPQ6001, MPQ6002 30 60 %
MPQ6501, MPQ6502 7l§ ’
Q1-Q4 or 02-Q3 ’
’ ‘ MPQ6001N, MPQE002N 34 70 Q4 a3
MPQGS01N, MPQ6502N a1 a2
I MPQ6001, MPQG002 2.0 24 i‘i XIZ
MPQ6501, MPQGS . :
Q1.02 or Q3.04 6501, Q6502 .
l MPQGOOTN, MPQG6002N 2.0 26 | L U LJ J U U
MPQGSOTN, MPQGS02N < i : : 8 <

*Annuiar Semiconductors Patented by Motorola inc. ENOTOROLA ING,, 1373 DS 4557 R2




THERMAL COUPLING AND EFFECTIVE THERMAL RESISTANCE

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

(1) aTy1 = Rgy Pp1+ Rg2 Kgo Pp2 + Re3 Ko3Pp3
+ Rgq Kea Ppg
Where a7y is the change in junction temperature of die 1
Rg1 thru 4 is the thermat resistance of die 1 through 4
PD1 thru 4 is the power dissipated in die 1 through 4
Kg2 thru 4 is the thermal coupling between die 1 and
die 2 through 4.
An effective package therma! resistance can be defined
follows:
(2) Rg(eFF) = 2T /PDT
where: PpT is the total package power dissipation.

as

Assuming equal thermal resistance for each die, equation (1)
simplifies to
gl

(3) aTyq = Ry (Pp1+ Kp2 Pp2 *+ Kg3Pp3 + Kea Ppa)

For the conditionswhere Pp1 = Pp2=Pp3=Pp4. PpT =4 Pp .
equation (3) can be further simplified and by substituting into
equation (2) results in

4} Ry(eFF) = Rg1l1 + Koo + Kg3 + Kgal/4

Values for the coupling factors when either the case or the
ambient is used as a reference are given in the table on page 1. If
significant power is to be dissipated in two die, die at the opposite
ends of the package should be used so that lowest possible junction
temperatures will result.

ELECTRICAL CHARACTERISTICS (T 5 = 25°C uniess otherwise noted)

[ Characteristic l Symbol

Tvp l Max l Unit ]

OFF CHARACTERISTICS 1

Collector-Emitter Breakdown Voltagel1)
(ic = 10 mAdc, Ig = 0)

B8VCEO

Vdc

Collector-Base Breakdown Voltage
(ic = 10 uAdc, tg = 0)

8VcBo

Vvdc

Emitter-Base Breakdown Voltage
(g = 10 uAde, Ig = O}

BVEBO

Vdc

Coliector Cutoff Current
(Vcg = 50 Vde, Ig = 0}

tcBO

nAdc

Emitter Cutoff Current

leBo
{vgg = 3.0 Vdc, ic = 0l M

30 nAdc

ON CHARACTERISTICS

DC Current Gainf1}
{ig = 1.0 mAdc, Vg = 10 Vde

hrg
MPQB0O01,N - MPQE501,N
MPQE002,N - MPQ6502,N
MPQB001.N - MPQBS01.N
MPQB002,N - MPQE502.N
MPQ6001.N - MPQ6501,N
MPQ6002,N - MPQBS02.N
MPQ6001,N - MPQE501,N
MPQBO02N - MPQ6502.N

(ic = 10 mAdc, Vg = 10 Vdc)
(ic = 150 mAdc, Vg = 10 Vde)

{Ig = 300 mAdc, Vgg = 10 Vdc)

25

50

35

75

40
100
20

30

Collector-Emitter Saturation Voitage (1)
(1¢ = 150 mAdc, tg = 15 mAdcl
{ic = 300 mAdc, 1g = 30 mAdc)

VCE(sat)

Vde
04

1.4

Base-Emitter Saturation Voltage (1)
{ic = 150 mAdc, Ig = 15 mAdc}
tic = 300 mAdc, tg = 30 mAdc)

VBE(sat)

vde¢
13

DYNAMIC CHARACTERISTICS

Current-Gain—Bandwidth Product (1)
llc = 50 mAdc, Vg = 20 Vdc, f = 100 MHz)

200 350 MHz

Qutput Capacitance
(Vg = 10 Vde, tg = 0, f = 100 kH2) PNP

NPN

pF
8.0
8.0

6.0

1nput Capacitance
{Vgg = 2.0 Vdc, f¢ = 0, f = 100 kHz} PNP

NPN

pF
20 30

- 17

SWITCHING CHARACTERISTICS

Turn-On Time
{Vce =30 Vdc, VBg(otf) = 0.5 Vdc, ¢ = 150 mAdc,
1gt = 15 mAdc, Figure 1}

ns

Turn-Off Time
(VeG = 30 Vdc, I¢ = 150 mAdc,
ig1 = 1g2 = 15 mAdc, Figure 2)

toff

ns

(pyise Test: Pulse Width < 300 us, Duty Cycle = 2%.

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

FIGURE 1 — NPN TURN-ON TIME
GENERATOR
Rise Time < 2.0 ns

PW <200 ns
Duty Cycle <2.0%
+9.9 V

*Cs is total shunt capacitance-of oscilloscope and test fixture.

500 +30 VvV

res

Oscilloscope
t, 5.0 ns

+16.2 V

Duty Cycle < 2.0%

M MOTOROLA Semiconductor Products Inc.

FIGURE 2 — NPN TURN-OFF TIME

- -—— 10 to 100 us
— —<5.0ns

1000 200 +30V

-13.8 V
-3.0v OSCILLOSCOPE

500 us’——-{ t £5.0ns




MPQ6001,N e MPQ6002,N ® MPQ6501,N @ MPQ6502,N

s
NPN DATA
FIGURE 3 — NORMALIZED DC CURRENT GAIN
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MPQ6001,N @ MPQ6002,N @ iPQ6501,N @ MPQ6502,N

NPN DATA
P L
FIGURE 8 — CURRENT-GAIN — BANDWIDTH PRODUCT" FIGURE 9 — CAPACITANCE
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SWITCHING TIME CHARACTERISTICS
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Q6002,N e MPQ6501,N ® MPQ6502,N

PNP DATA
FIGURE 13 — DC CURRENT GAIN
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MPQ6001,N ® MPQ6002,N ® MPQ6501,N ® MPQ6502,N

PNP DATA
FIGURE 18 — CURRENT-GAIN BANDWIDTH PRODUCT FIGURE 19 — CAPACITANCE
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FIGURE 20 ~ TURN ON TIME FIGURE 21 — CHARGE DATA
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331

\_
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