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5367254 MOTOROLA SC (XSTRS/R F 96D 82489 D
T-43-25

MAXIMUM RATINGS MHQ4002A

_ Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 4=5; _ Vde
Colfector-Emitter Voltage VCES 70 Vde
Collector-Base Voitage ] Veso 70 Vde CASE 632-02, STYLE 1
Emitter-Base Volitage VEBO 6.0 Vde TO-116
Collector Current — Continuous ic 1.5 Adc

77

Four l
Each Transistors i’

Transistor |Equal Power HI

Total Device Dissipation Pp 14
@7Ta = 25°C 750 2500 mw 1
Derate above 25°C 4.3 14.3 mWrC QUAD
Total Device Dissipation Pp
@Te = 25°C 12 40 Watts MEMORY DRIVER TRANSISTOR
Derate above 26°C 6.86 22.8 mwWrC NPN SILICON
Operating and Storage Junction Ty Tstg —65to +200 °C

Temperature Range

Refer to MD3725 for graphs.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

| Characteristi | symbol Mn | Ty Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) V(BRICEO 45 -— — Vde
{ic = 10 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage V(BRICES 70 — — Vdc
{Ic = 10 pAdc, VBg = 0) - -
Collector-Base Breakdown Voltage V(BR)CBO 70 - - Vde
{lc = 10 gAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BRIEBO 6.0 —_ —_ Vde
{lg = 10 pAdec, ic = 0)
Colisctor Cutoff Current IcBO — — 600 nAdc
{Vcg = 30 Vdc, Ig = 0)
ON CHARACTERISTICS{1) -
DC Current Gain (ig = 100 mAdc, Vcg = 1.0 Vdc) heg 50 100 250 —
(ic = 500 mAdc, Vcg = 1.0 Vdc) 30 60 —
(Ic = 1.0 Ade, Vg = 5.0 Vdc) 20 45 -
Collector-Emitter Saturation Voltage  (ig = 100 mAdc, Ig = 10 mAdc) VCE(sat) — 0.14 0,26 Vdc
{Ic = 500 mAdg, Iy = 50 mAdc} - 0.23 0.52
{Iic = 1.0 Adc, Ig = 100 mAdc) —_ 0.36 0.95
Base-Emitter Saturation Voitage {ic = 100 mAdc, Ig = 10 mAdc) VBE(sat) - 0.75 0.86 Vde
(Ic = 600 mAdc, Ig = 50 mAdc) 0.8 0.88 1.1
{lc = 1.0 Adc, Ig = 100 mAdc} — 1.0 1.7
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product{1) fr 200 275 —_ MHz
(Ic = 50 mAde, Ve = 10 Vdc, f = 100 MHz)
Output Capacitance Cobo _ 5.0 10 pF
{Veg = 10 Vde, Ig = 0, f = 1.0 MHz)
Input Capacitance Cibo — 55 70 pF
{VBE = 0.5 Vdc, Ig = 0, f = 1.0 MHz2)
SWITCHING CHARACTERISTICS
Turn-On Time i ton — 30 40 ns
(Ve = 30 Vde, Ig = 0.5 Adc, VBg = 3.8 Vdc, lg1 = 50 mAdc)
Turn-Off Time toft - 60 75 ns
{Vog = 30 Vde, Ic = 0.5 Adc, Ig1 = Ig2 = 50 mAdc}

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.
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MHQ4013

D

T-43-a$

MAXIMUM RATINGS .
Rating Symbol | MHQ4013 | MHQ4014 | Unit MHQ4014
Collector-Emitter Voltage VCEO 40 45 Vde
C y .
ollector-Emitter V{)Itage VCES 60 70 Vd(i CASE 632-02, STYLE 1
Collector-Base Voltage - Veeo 60 70 Vde TO-116
Emitter-Base Voltage VEBO 6.0 Vde
Collector Current — Continuous Ic 15 Adc
Four
. [Transistors|
Each Equal
Transist Power
Total Device Dissipation Pp
@Tp = 25°C 750 2600 mw QUAD
Derate above 25°C 43 143 | mWre MEMORY DRIVER TRANSISTOR
Total Device Dissipation Pp
@Tc = 25°C 1.2 4.0 Watts NPN SILICON
Derate above 26°C 6.86 22.8 mW/rC
Operating and Storage Junction TJ. Tstg —55to0 +200 °C
Temperature Range
Refer to MD3725 for graphs.
ELECTRICAL CHARACGTERISTICS (T = 25°C unless otherwise noted.)
r Characteristic | Symbol I Min Typ Max l UnIQJ
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) V(BRICEO Vde
(ic = 10 mAdc, Ig = 0) MHQ4013 40 —_ -
MHQ4014 45 — —_
Collector-Emitter Breakdown Voltage V(BRICES Vdc
(ic = 10 pAdc, Vg = 0) MHQ4013 60 —_— —
MHQ4014 70 — —
Collector-Base Breakdown Voltage V(BR)CBO Vdc
{Ic = 10 pAde, Ig = 0) - MHQ4013 60 —_ -
MHQ4014 70 — —
Emitter-Base Breakdown Voltage (g = 10 pAdc, lc = 0 V(BRIEBO 6.0 - — Vde
Collector Cutoff Current (Vcg = 50 Vdc, Ig = 0} IcBO — — 500 nAdc
ON (mARAGTERlSTIOS(ﬂ
DC Current Gain {ic = 100 mAde, Vg = 1.0 Vde) hFE 60 100 250 —
{lc = 500 mAde, Vcg = 1.0 Vdc) 35 65 —
{Iic = 1.0 Adc, Vg = 5.0 Vde) 25 50 —
Collector-Emitter Saturation Voltage {Ic = 100 mAdc, Ig = 10 mAdc) VCE(sat) —_ 0.14 0.26 Vde
{ic = 600 mAdc, I = 50 mAdc) - 0.23 0.52
{Ic = 1.0 Ade, Ig = 100 mAdc} — 0.36 0,95
Base-Emitter Saturation Voltage {ic = 100 mAdc, Ig = 10 mAdc} VBE(sat) — 0.75 0.86 Vde
(I¢ = 500 mAdc, I = 50 mAdc) 0.8 0.88 1.1
{ic. = 1,0 Adc, Ig = 100 mAdc) — 1.0 1.7
SMALL-SIGNAL CHARACTERISTICS B
Current-Gain — Bandwidth Product(1) T 200 276 — MHz
{lc = 50 mAdc, Vcg = 10 Vdc, f = 100 MHz) B
Output Capacitance - Cobo - 5.0 10 pF
(Ve = 10 Vde, Ig = 0, f = 1 MHz2)
Input Capacitance Cibo -_ 50 70 pF
(Vgg = 0.5 Vde, i = 0, f = 1 MHz2)
SWITCHING CHARACTERISTICS
Turn-On Time ton - 20 35 ns
{(Vee = 30 Vde, Ic = 0.5 Adc, VBE(off) = 3.8 Vdc, g4 = 50 mAdc}
Turn-Off Time toff — 50 60 ns
(Voe = 30 Vde, I = 0.5 Ade, Igq = 1g2 = 60 mAdc)

(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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6367254 MOTOROLA SC (XSTRS/R F) 96D 82491 D
MHQ4013, MHQ4014 }
T-43-35

FIGURE 1 ~ TURN-ON AND TURN-OFF SWITCHING TIMES TEST CIRCUIT

3 5
- 104F APA . AAA
l I o . Al _ o P 0430V
70
Vin=437
PULSEGENERATOR 104F T0 SAMPLING
trtf<100s 62 10k 0SCILLOSCOPE
P =10k 2y > 100 k2
. = !
Zig = 501 18 38V 1 r<10ns

Duty Cycle = 2.0%
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6367254 MOTOROLA SC (XSTRS/R F) 96D 824982 D
' T-43-35

MHQ6001
MHQ6002

MAXIMUM RATINGS

: Rating Symbol Value Unit CASE 632-02, STYLE 1
Collector-Emitter Voltage VCEO 30 Vdc - 10-116
Collector-Base Voltage VcBO 60 Vde
Emitter-Base Voltage VEBO 5.0 Vdc
Collector Current — Continuous Ic . 500 mAdc
Each Total .
B Transistor Device

Total Device ?issipation Pp

g.)e‘r?t\e abzosvg 256°C ggg 1:):28 r‘:\vv?lt;i: . QUAD
Toral Dovice Dissipation = COMPLEMENTARY TRANSISTOR

g@e-rra?e—;bz:vg 25°C 71:3 24663 nv:[\xltlt‘% NPN/PNP SILICON

a Operating and Storage Junction TJ: Tstg ~-65to +200 °C
Temperature Range

Refer to MHQ2222 for NPN graphs,*

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)

O T

I Characteristic | Symbol | Min Typ Max Unit
OFF CHARACTERISTICS .
Collector-Emitter Breakdown Voltage(1) ({lc = 10 mAdc; Ig = 0) V(BRICEO 30 — — Vde
Collector-Base Breakdown Voltage (Ic = 10 pAdc, Ig = 0) V(BR)CBO 60 — — Vde
Emitter-Base Breakdown Voltage (lg = 10 pAdc, Ic = 0) V(BRJEBO 5.0 — — Vdc
Collector Cutoff Current (Vg = 50 Vdc, Ig = 0) IcBO — — 20 nAdc
Emitter Cutoff Current (Vg = 3.0 Vdc, I¢ = 0) lEBO — — 30 nAdc
ON CHARACTERISTICS
DC Current Gain(1) heg —
{ic = 1.0 mAdc, Vgg = 10 Vdc) MHQ6001 25 — —
MHQ6002 50 —_
H —_
i {ig = 10 mAdc, Vgg = 10 Vdc) MHQ6001 35 —
i MHQ6002 75 — -
i {ic = 150 mAdc, Vce = 10 Vde) MHQ8001 40 -
ll MHQ6002 100 —_ —
i {ic = 300 mAdc, VG = 10 Vdc) MHQ6001 20 -
kl MHQ6002 30 —
Collector-Emitter Saturation Voltage(1} (Ic = 150 mAdc, Ig = 156 mAdc}) VCE(sat) - - 04 Vde
: {Ic = 300 mAdc, Ig = 30 mAdc) — — 1.4
Base-Emitter Saturation Voltage(1) {Ic = 150 mAdc, Ig = 15 mAdc) VBE(sat) — — 1.3 Vde
{Ic = 300 mAdc, Ig = 30 mAdc) — — 2.0
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product{1) ({lc = 50 mAdc, Vcg = 20 Vde, T —_ 400 — MHz
f = 100 kHz)
Output Capacitance (Vg = 10 Vde, Ig = 0, f = 1 MH2) NPN Cobo —_ 6.0 - pF
PNP - 45 —
Input Capacitance (Vg = 2.0Vdc, Ig = 0, f = 1 MHz) NPN Cibo —_ 20 —_ pF
PNP — 17 -
SWITCHING CHARACTERISTICS
Turn-On Time ({Vgg = 30 Vde, Vg = 0,6 Vde, fon - 30 - ns
Ic = 150 mAdc, g1 = 15 mAdc)
Turn-Off Time (Vg = 30 Vdc, I = 160 mAdc, toff - 226 — ns
Ig1 = Ig2 = 15 mAdc) — — —_
(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
| *Refer to MHQ2907 for PNP graphs.
'i MOTOROLA SMALL-SIGNAL SEMICONDUCTORS
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86D 82493 D

MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 16 vde
Collector-Base Voitage VcBo 30 Vde
Emitter-Base Voltage VEBO 3.0 Vde
Collector Current — Continuous Ic -850 mAdc
Four
Each Transistors
Transistor |Equal Power
Total Device Dissipation Pp
@Ta = 265°C 500 900 mwW
Derate above 26°C 4.0 7.2 mW/rC
Total Device Dissipation Fp
@Tgc = 25°C 6.7 24 Watts
Derate above 25°C 0.826 19.2 mwrC
Operating and Storage Junction TJ. Tstg —55to +1560 °c

Temperature Range

THERMAL CHARACTERISTICS

T-43-R5

MPQ918

CASE 646-06, STYLE 1
TO-116

QUAD
AMPLIFIER TRANSISTOR

NPN SILICON

., Junction to | Junction to
Characteristic Case Ambi Unit
Thermal Resistance  Each Die 151 250 °CW
Effective, 4 Die 52 134 °CW
Coupling Factors Q1-Q4 or Q2-Q3 34 70 %
Q1-Q2 or Q3-04 2.0 26 %

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

Refér to MD918 for graphs.

r Characteéristic | Symbol | Min | Typ Max Unit
OFF CHARACTERISTICS ]
Collector-Emitter Breakdown Voltage{1) (Ic = 3.0 mAde, Ig = 0) V(BR)CEO 15 — — Vdc
Collector-Base Breakdown Voltage (lc = 1.0 zAdc, Ig = 0) V(BRICBO 30 —_ = Vde
Emitter-Base Breakdown Voltage (g = 10 pAdc, Ig = 0) V(BRIEBO 3.0 — — Vvde
Collector Cutoff Current (Vg = 15 Vdc, Ig = 0) 1cBO — — 10 nAdc
ON CHARACTERISTICS(1} .
DC Current Gain {ic = 0.1 mAdc, Vcg = 1.0 Vde) hre — 110 — —

{ic = 3.0 mAdc, Vg = 1.0 Vdc) 20 80 —
{ic = 16 mAdc, Vcg = 1.0 Vdc} = 50 —
Collector-Emitter Saturation Voltage (I = 10 mAdc, Ig = 1.0 mAdc) VCE(sat) —_ 0.11 0.4 Vde
Base-Emitter Saturation Voltage (ic = 10 mAde, Ig = 1.0 mAde} VBE(sat) - 0,84 1.0 Vde
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product (Ig = 4.0 mAdc, Vg = 10 Vde, fr 600 850 —_ MHz
f = 100 MHz)

Output Capacitance {Vcp = 10 Vde, Ig = 0, f = 1 MHz) ) Cobo — 0.75 1.7 pF
input Capacitance (Vgg = 0.6 Vde,Ic =0,f=1 MHz} Cibo — F 11 2.0 pF
Noise Figure 7(Ic = 1.0 mAdc, Vg = 6.0 Vd¢, Rg = 400 Ohms, f = 60 MHz) NF —_ 4.0 6.0 dB

(1) Pulse Test: Pulse Width =< 300 us, Duty Cycle < 2.0%.
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6367254 MOTDROLA‘SC {(XSTRS/R F) 960'82494 D
MAXIMUM RATINGS ——— T -4Y3-a345

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 20 Vdc
Collector-Base Voitage Vego 40 ] Vde M PQ]. 00 o
Emitter-Base Voitage VEBO 4.0 Vde
Collector Current — Continuous Ic ] 500 mAdc :

’ oot | Trancir CASE 646-06, STYLE 1
ac ransistors
Transt Equal Power TO-116

o ot e 7

Total Device Dissipation Pp
@Ta = 25°C 650 1250 mw
Derate above 26°C 5.18 10 mW/rC N

. Total Device Dissipation Pp \

H @ Te = 25°C 1.0 3.0 Watts 14
Derate above 25°C 8.0 24 mwW/rC 1

Operating and Storage Junction TJ: Tsig —55 to +160 °C
Temperature Range ¢ . .

QUAD
AMPLIFIER TRANSISTOR

NPN SILICON

THERMAL CHARACTERISTICS

. Junction to | Junction to .
Ck Istic Case Amblent Unit

Thermal Resistance(1) Each Die 125 193 °‘CW
Effective, 4 Die 41,6 100 *CW

Coupling Factars Q1-Q4 or Q2-03 30 Y60 %
Q1-02 or 03-04 2.0 24 %

{1) Rgya is measured with the device soldered into a typical printed circuit board.

Refer to MD2218 for graphs.

ELECTRICAL CHARACTERISTICS (Ta = 26°C unless otherwise noted.)
I Characterlstic [ “symbol [ Min Tvp Max | Unit |
OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage(2) V(BRICEO 20 - — Vde
{Iic = 10 mAdg, Ig = 0} i
Collector-Base Breakdown Voltage V(BR)CBO 40 —_ —_ vde
(lc = 10 pAdc, lg = 0)  ~ )
Emitter-Base Breakdown Voltage V(BRIEBO 4.0 — —_ Vdc
{lg = 10 pAde, Ic = 0)
Collector Cutoff Current Iceo -_ —_ 50 nAdc
{Veg = 30 Vdc, Ig = 0}

Emitter Cutoff Current N IEBO - - 50 nAdc
(VEg = 2.0 Vdc, Ic = 0}

ON CHARACTERISTICS{2)

%; DC Current Gain p hrg ) -
i {Ic = 10 mAdc, V¢ = 10 Vdc) —_ _
! (Ic = 50 mAdc, Vgg = 10 Vde)
o {Ic = 150 mAdc, Vcg = 10 Vdc) i
” Collector-Emitter Saturation Voltage VCE(sat) — - 0.5 Vde
R {lc = 150 mAdg, Ig = 16 mAdc}
' Base-Emitter Saturation Voltage - VBE(sat) —_ - 1.3 Vde
{Ic = 160 mAdc, ig = 15 mAdc)
SMALL-SIGNAL CHARACTERISTICS i}
Current-Gain — Bandwidth Product fr 176 — .- MHz
{lc = 20 mAdc, Vcg = 20 Vdc, f = 100 MHz) i}
Output Capacitance Cobo _ — 8.0 pF
(Ve = 10 Vdc, Ig = 0, f = 1 MHz) -
Inpuf Capacitance Cibo - — 30 pF
- (Vg = 0.6 Vdc, Ig = 0, f = 1 MHz)

(2) Pulse Test: Pulse Width =< 300 s, Duty Cycle < 2.0%.

i
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T -43-35

oy e

MAXIMUM RATINGS

Rating | symbol Valus Unit MPQI 500
Collector-Emitter Voltage VCEO 20 Vde H
Collector-Base Voltage VcBo 40 Vde ,
Emitter-Base Voltage VEBO 4.0 Vde CASE 61%016' STYLE 1 .
Collector Current — Continuous ] 500 mAdc -116 f
- Four
Each Transistors (
Transistor (Equal Power \

Tota! Device Dissipation Pp ‘ﬂ‘

@ Ta = 26°C 0.65 1.26 Watts 14

Derate above 25°C 5.18 8.0 mwWrC 1
Total Device Dissipation Pp

@Tc = 25°C 1.0 3.0 Watts QUAD

Derate above 25°C 8.0 24 mWrC TRANSISTOR
Operating and Storage Junction T4 Tstg —-55to +150 °C .

“Temperature Range - . PNP SILICON

THERMAL CHARACTERISTICS .
Junction to | Junction to Refer to MPQ2307 for graphs.
Characterlstic Case Ambient Unit

Thermal Resistance(1) °CW

Each Die 125 193

Effective, 4 Die 41.6 100
Coupling Factor %

Q1-Q4 or Q2-Q3 30 60

Q1-G2 or Q3-Q4 2,0 24

(1) Junction to ambient data applies for typical printed circuit board mounting.

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

l Characteristic I Symbol I Min Typ Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage{1) V{BRICEO 20 — - Vde
(lc = 10 mAdc, Ig = 0)

Collector-Base Breakdown Voltage V(BR)CBO 40 - - Vdc
{Ic = 10 pAdc, I = 0) -

Emitter-Base Breakdown Voltage V(BR)EBO 4.0 —_ _— Vde
(g = 10 pAdc, ig = 0)

Collector Cutoff Current feBo - — 60 nAdc
(Ve = 30 Vde, Ig = 0) - -

Emitter Cutoff Current lEBO - -_ 50 nAdc
{VEg = 2.0 Vdc, Ig = 0)

ON CHARACTERISTICS(1)

DC Current Gain hee —
(ic = 10 mAdc, Vcg = 10 Vdc) . 50 100 —
(Ic = 50 mAdc, Vgg = 10 Vdc) 50 120 —
{Ic = 150 mAdec, Vcg = 10 Vdc) 40 80 =

Collector-Emitter Saturation Voitage - VCE(sat) —_ 0.22 0.5 Vde
{ic = 150 mAdc, Ig = 15 mAdc)

Base-Emitter Saturation Voltage VBE(sat} - - 0.89 13 Vde
(Ic = 160 mAde, Ig = 156 mAdc)

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product(1) fr 150 300. —_ MHz
{lc = 20 mAdc, Vog = 20 Vdc, f = 100 MHz}

Qutput Capacitance Cobo - 46 8.0 pF
(Vep = 10 Vde, Ig = 0, f = 1 MH2)

Input Capacitance Cibo —_ 17 30 pF
{Vgg = 0.6 Vde, Ic = 0, f = 1 MHz}

{1) Pulse Test: Pulse Width =< 300 gs, Duty Cycle < 2.0%.
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