MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad Amplifier Switching
Transistor
NPN Silicon

MPQ3904

Motoraola Preferred Device
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MAXIMUM RATINGS
Rating Symbol Value Unit
Collector—Emitter Voltage YCEOD 40 Vde
Collector—Base Voltage VCBO 60 vdc CASE 646-06, STYLE 1
TO-116
Emitter~Base Voltage VERO 6.0 Vde
Collector Current — Continuous Ic 200 mAdc
Four
Each Transistors
Transistor | Equal Power
 Total Device Dissipation Pp .
@ Tp = 25°C 500 900 mw
Derate above 25°C 4.0 7.2 mw/GC
Total Device Dissipation _ Pp
@ Tg=25°C 25 24 Watts
Derate above 25°C 6.7 19.2 mW/*C
Operating and Storage Junction Ty Tstg -55to +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Junction Junction
Characteristic to Case to Ambient Unit
Thermal Resistance Each Die 151 280 *CIW
Effective, 4 Die 52 139 °C/W
Coupling Factors Q1-Q4 or Q2-Q3 34 70 %
Q1-Q2 or Q3-Q4 2.0 26 %
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voitage(1) V(BR)CEO 40 — — Vde
{Ic =1.0mAde, Ig =0) »
Collector—Base Breakdown Voltage V(BR)CBO 60 —_ = Vde
(lc =10 pAde, I =0)
Emitter—Base Breakdown Voltage V(BR)EBO 6.0 — —_ Vde
(=10 pAdc, I =0)
Collector Cutoff Current lcBO — — 50 nAdc
(Ve =40 Vde, Ig =0)
Emitter Cutoff Gurrent IEBO —_ - 50 nAdc
(VER =40 Vdc, I =0)

1. Pulse Test: Pulse Width < 300 ps; Duty Cycle < 2.0%.

Preferred devices are Motarala recommendsd choices for future use and best overall valus.
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MPQ3904
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) (Continued)

Characteristic Symbol - Min Typ Max Unit
ON CHARACTERISTICS(1) ‘
DC Current Gain ' hFg —_
(Il = 0.1 mAdc, Vg = 1.0 Vdc) 30 80 —
{Ic = 1.0 mAde, VgE = 1.0 Vdk) 50 160 —
{Ic = 10 mAdc, Ve = 1.0 Vdc) 75 200 -
Caliector—Emitter Saturation Voltage VCE(sat) - 0.1 0.2 Vde
(lg =10 mAde, Ig = 1.0 mAdc)
Base—Emitter Saturation Voltage . _ VBE(sat) —_ 0.65 0.85 Vde
(Ic = 10 mAdc, ig = 1.0 mAdc) ‘ '
SMALL-SIGNAL CHARACTERISTICS
Current—Gain — Bandwidth Product T . 250 300 - MHz
(I = 10 mAdc, VgE = 20 Vde, f = 100 MHz)
Output Capacitance (Vog = 5.0 Vde, I =0, f= 1.0 MH2) Cobo — 2.0 4.0 pF
Input Capacitance (VEg = 0.5 Vdc, I =0, f = 1.0 MHz) Cibo — 4.0 8.0. pF
SWITCHING CHARACTERISTICS
Turn—Cn Time SR : ton — 37 — ns
(Ic = 10 mAdc, VBE(offy = 0.5 Vdc, Ig1 = 1.0 mAdc)
Turn-Off Time ' ‘ toff —_ 136 — ns

{Iic = 10 mAdc, Ig1 = ig2 = 1.0 mAdc)

1. Pulse Test: Pulse Width < 300 ps; Duty Cycle = 2.0%.
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MPQ3904
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Figure 1. Delay and Rise Time Figure 2. Storage and Fall Time
~ Equivalent Test Circuit Equivalent Test Circuit
TYPICAL TRANSIENT CHARACTERISTICS
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Figure 3. Capacitance

Ig, COLLECTOR CURRENT (mA)

Figure 4. Charge Data
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MPQ3904
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Figure: 5. Turn—On Time
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Figure 7. Storage Time
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Figure 8. Fall Time

TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS

NOISE FIGURE VARIATIONS -

(Ve = 5.0 Vde, Ta = 25°C, Bandwidth = 1.0 Hz)
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MPQ3904

h PARAMETERS 7
(VoE =10 Vdc, f = 1.0 kHz, T = 25°C)
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Figure 11. Current Gain Figure 12. Output Admittance
20 . 10
S TN
&0 2 70
= S
o lg 5.0 N
==
g 5.0 o =
b’

z N S 30 Y,
w20 a /
g 2 § w20 e
= N s ML A
2 1.0 P ts : . //

2 05 o - ) ;
2 07
=
0.2 05
0.1 02 03 -05 1.0 20 3.0 50 10 0.1 02 03 05 1.0 ,20 30 50 10
I, COLLECTOR CURRENT (mA) I, COLLECTOR CURRENT (mA)
Figure 13. Input Impedance Figure 14. Voltage Feedback Ratio
TYPICAL STATIC CHARACTERISTICS
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Figure 15. DC Current Gain
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Figure 16. Collector Saturation Region
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Figure 17. “ON" Voltages Figure 18. Temperature Coefficients
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