MOTOROLA SC {XSTRS/R F} 9k DE.I:BI:.?ES'-I gpaz24u0 5 I
6357254 MOTOROLA SC (XSTRS/R F) 96D 82440 D
T-27-21
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage VCEQ 16 Vde - MD2369 ,A’B
Collector-Base Volitage VCBO 40 Vdc MD2369 AF BF
Emitter-Base Voltage VEBO 5.0 Vdc ! !
Collector Current — Continuous Ic 500 mAdc MQ2369
All Die
One Dle |Equal Power MD2369,A,B 7
Total Device Dissipation Pp mw CASE 654-07, STYLE 1 1
@Ta = 25°C
MD2369,A.B 550 600
MD2369,AF,BF 350 400 MD2369,AF,BF ‘%
MQ2369 400 600
Derate above 25°C mWrC CASE 610A-04, STYLE 1 §
MD2369,A,B 3.14 3.42
MD2369F AF,BF 20 2.28
MO2369 228 24z CASE 60799, STVLE 1 S
Total Device Dissipation Pp Watts i 1
@Te = 25°C
MD2369,A,.8 14 2.0 DUAL
MD2369,AF,BF 0.7 14 GENERAL PURPOSE TRANSISTOR
MQ2369 0.7 28
Derate above 26°C mWwWrC NPN SILICON
MD2369,A,8 8.0 1.4
MD2369,AF,BF 4.0 - 80
MQ2369 4.0 16
Operating and Storage Junction T Tstg —-65to +200 °C
Temperature Range
THERMAL CHARACTERISTICS
All Die
Characteristic Symbol One Die Equal Power Unit
Thermal Resistance, Junction to Case RaJC °‘CwW
MD2369,A,8 125 87.56
MD2369,AF,BF 250 125
MQ2369 250 62.6
Thermal Besistance, Junction to Ambient . ReJalt) CW
MD2369,A,B 319 292
MD2369,AF,BF 500 438
MQ2369 438 292
Junction to Junction to
Amblent Case
Coupling Factor MD2369,A,B 83 40 %
MD2363,AF,BF 76 0
! MQ2369 (Q1-Q2) 57 0
{Q1-Q3 or Q1-Q4) 65 0
(1) Rga is measured with the device soldered into a typical printed circuit board.
ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)
[ Characteristic i Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voitage(2) V(BRICEO 15 - — Vdc
{Ic = 10 mAde, Ig = 0}
Collector-Base Breakdown Voltage V(BR)CBO 40 — —_ Vde
(Ic = 10 pAdc, [g = 0)
Emitter-Base Breakdown Voltage V(BRJEBO 5.0 — _— Vde
(Ig = 10 pAdc, I = 0)
Collector Cutoff Current IcBO pAde
{Vcg = 20 Vdc, Ig = 0) - — 0.03
{Vcg = 20 Vde, I = 0, Ta = +160°C) — — 30
ON CHARACTERISTICS(2)
DC Current Gain hEe —
{ic = 10 mAdc, VCE = 1.0 Vdc) 40 95 140
{ic = 10 mAdc, Vcg = 1.0 Vde, TA = —55°C) 20 — —
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5367254 MOTOROLA SC {XSTRS/R F) 88D 82441 D
MD2369,A,B, MD2369,AF,BF, MQ2369 T-al-a™1
ELECTRICAL CHARACTERISTICS {continued) (Tp = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit

Collector-Emitter Saturation Voltage VCE(sat) - — 0.26 Vde
{lc = 10 mAdc, Ig = 1.0 mAdc)

Base-Emitter Saturation Voltage VBE(sat) 0.7 —_ 0.85 Vde
{Ic = 10 mAde, ig = 1.0 mAdc)

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product(2) fT 500 800 - MHz
{Ic = 10 mAdc, Vg = 10 Vde, f = 100 MHz)

Qutput Capacitance Cobo - - 4.0 pF
{Vcg = 5.0 Vde, Ig = 0,f=100 kHz)

Input Capacitance Cibo —_ — 4.0 pF
{Vge = 1.0 Vde, Ic = 0, f = 100 MH2)

SWITCHING CHARACTERISTICS

Storage Time ts —_ —_ 13 ns
(Vee = 10 Vde, Ic = Ig1 = Ig2 = 10 mAdc)

Turn-On Time ton — — 15 ns
{(Vce = 3.0 Vde, VaE(off) = 1.5 Vde, ic = 10 mAdc, Ig1 = 3.0 mAdc)

Turn-Off Time toff - —_ 20 ns

(Vce = 3.0 Vde, Ig = 10 mAde, [g1 = 3.0 mAdc, Ig2 = 1.8 mAdc)
MATCHING CHARACTERISTICS .

DC Curent Gain Ratio(3} hpg1/brE2 —
{Ic = 3.0 mAdc, Vcg = 1.0 Vdc) MD2369A, MD2369AF 0.9 — 1.0
MD2369B, MD2369BF 0.8 —_— 1.0
Base-Emitter Voltage Differential {VBE1-VBE2| mVde
{Ic = 3.0 mAde, Vg = 1.0 Vdc) MD2369A, MD2369AF — —_ 5.0
MD23698, MD2369BF — — 10
Base-Emitter Voltage Differential Gradient A(VBE1-VBE2) pVre
{lc = 3.0 mAdc, Vcg = 1.0 Vde, ATA
Ta = —5510 +125°C) MD2369A, MD2369AF - - 10
" MD23698, MD2369BF — — 20
{2) Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
(3] The lowest hgg reading Is taken as hpg1 for this test.
FIGURE 1 — STORAGE TIME TEST CIRCUIT
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6367254 MOTOROLA SC (XSTRS/R F)
MD2369,A,B, MD2369,AF,BF, M02369

4 — TURN-ON TEST CIRCUIT
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FIGURE 5 — TURN-OFF TEST CIRCUIT
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FIGURE 7 — CURRENT-GAIN-BANDWIDTH PRODUCT
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6367254 MOTOROLA SC (XSTRS/R ) 96D 82443 D
MAXIMUM RATINGS T-23-27
MD2904,F (MD2904A AF MD2904’A,F’AF
MD2905,F (MD2305A,AF
Rating Symbol | MQ2904 MQ2805A Unit M 02905 ’A,AF
Collector-Emitter Voltage Vceo 40 60 Vdc MQ2904 MQ2905
Collector-Base Voltage VeBo 60 Vde ’
Emitter-Base Voltage VEBO 5.0 Vdc MD2904,A 7
Collector Current — Continuous Ic 600 mAdc MD2905,A
Al Die CASE 654-07, STYLE1 -,
1
One Die {Equal Power
To(t:aITDeviczslo)(i:ssipaﬁon Pp mw MD2904F AF %
@ A =
MD2904,A, MD2805,A 575 625 MDZSOB’AF 9
MD2904F,AF, MD2905,AF 350 400 CASE 610A-04, STYLE 1
MQ2904, MQ2905A 400 600 mWwWrC
Derate above 25°C
MD2904,A, MD2905,A 3.29 3.67 MQ2904 .
5| = vozson <
d - - CASE 607-04, STYLE 1 14
Total Device Dissipation Pp Watts DUAL
@Tc = 25°C
MD2804,A, MD2905,A 18 25 AMPLIFIER TRANSISTOR
MD2904F,AF, MD2905F, AF 1.0 20
MQ2904, MQ2905A 0.9 3.6 mWrC PNP SILICON
Derate above 25°C
MD2904,A, MD2905,A 10.3 143
MD2904F,AF, MD2905,AF 5.71 114
MQ2904, MQ2905A 6.13 20.56
Operating and Storage Junction Tue Tstg —65to +200 °C
Temperature Range

THERMAL CHARACTERISTICS
All Die
Characteristic Symbol One Die Equal Power Unit
Thermal Resistance, Junction to Case Raic °CW
MD2904,A, MD2905,A 97 70
MD2904F, AF, MD2905,AF 175 87.5
MQ2904, MQ2905A 195 48.8
Thermal Resistance, Junction to Ambient RgJall} ‘W
MD2904,A, MD2905,A 304 280
MD2904F,AF, MD2905,AF 500 438
MQ2304, MQ2905A 438 292
Junction to Junction to
| Ambient Case
: Coupling Factor %
MD2904,A, MD2905,A 84 44
MD2904F, AF, MD2905,AF 75 0
MQ2904, MQ2905A (Q1-Q2) 57 0
(Q1-Q3 or Q1-Q4) 55 0
{1} Rgya is measured with the device soldered into a typical printed circuit board.
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
Characteristic [ symbot | min Tvp Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(2) V(BR)CEO Vde
{lc = 10 mAdc, Ig = 0} MD2904, MD2905 40 —_ —_
MD2904A, MD2905A 60 _ —_
Collector-Base Breakdown Voltage V(BR)CBO 60 - —_ Vde
{ic = 10 pAde, Ig = 0)
Emitter-Base Breakdown Voltage V(BRJEBO 5.0 —_ —_ Vdc
(Il = 10 pAdc, Ig = 0}
Collector Cutoff Current IcBO pAde
{VeB = 50 Vdc, Ig = 0) — — 0.020
{Vcg = 50 Vde, g = 0, TA = 160°C) — — 30
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6367254 MOTOROLA SC (XSTRS/R F)

9t dEJJe3evasy onaayuy

. 96D 82444 D
MD2804,A,F.AF, MD2905,A,AF, MQ2904, MQ2S05A T,a q -3 _l
ELECTRICAL CHARACTERISTICS (continued) (Ta = 26°C unless otherwise noted.)
i Characteristic Symbol Min Typ Max Unit
; Emitter Cutoff Current IEBO - — 30 nAdc
| {VBE = 3.0 Vdc, Ic = 0)
ON GHARACTERISTICS(2)
DC Current Gain . hgg —
{ic = 0.1 mAdc, Vce = 10 vde) MD2504 20 50 -
MD2804A 40 70 —
MD2905 35 70 -
MD2905A 75 150 —_
(ic = 1.0 mAdc, Vcg = 10 Vde) MD2904 25 75 —
MD2904A 40 75 —
MD2905 50 100 —
MD2905A 100 175 —
{lc = 10 mAdc, Vg = 10 Vdc) MD2904 35 90 -
MD2804A 40 90 _
MD2805 75 110 -
MD2905A 100 200 -
5 {ic = 150 mAdc, Vcg = 10 Vdc} MD2904,A, 40 20 120
- B MD2905,A 100 200 300
{Ic = 500 mAde, Vcg = 10 Vdc) MD2904 20 60 -
MD2304A 40 80 —
MD2905 30 130 —_
MD2905A 50 150 —
Collector-Emitter Saturation Volitage VCE(sat) Vde
{Ic = 150 mAdc, Ig = 15 mAdc) —_ 0.26 04
{ic = 600 mAdc, Ig = 50 mAdc) —_ 0.5 1.6
Base-Emitter Saturation Voltage VBE(sat) Vdc
{ic = 150 mAdc, g = 15 mAdc) - 0.88 13
{ic = 500 mAdc, g = 50 mAdc) —_ 1.0 2.6
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product(3} fr 200 320 —- MHz
{lc = 50 mAde, Vcg = 20 Vdc, f = 100 MHz)
Qutput Capacitance Cobo - 5.8 8.0 pF
{Vcg = 10 Vde, Ig = 0, f = 100 kH2)
Input Capacitance Cibo —_ 16 30 pF
(Vge = 2.0 Vde, Ic = 0, f = 100 kHz}
SWITCHING CHARACTERISTICS
\ Turn-On Time {Vce = 30 Vde, Vg = 0.5 Vdc, ton — — 45 ns
H Delay Time Ic = 150 mAdc, td — — 12 ns
Rise Time Ig1 = 15 mAdc) t — — 35 ns
Turn-Off Time Vee = 30 Vde, toff —_ —_ 130 ns
Storage Time Ig = 150 mAdc, ts -_ — 100 ns
Fall Time 1By = Ig2 = 15 mAdc] t — — 40 ns

(2) Pulse Test: Pulse Width < 300 gs, Duty Cycle < 2.0%.
(3) Pulse Test: Pulse Width =< 300 us, Duty Cycle < 2.0%.
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6367254 MOTOROLA SC (XSTRS/R F) 86D 82445 D

MD2904,A,F,AF, MD2905,A,AF, MQ2904, MQ2905A : T-9-3 7
FIGURE 1 — DC CURRENT GAIN
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£367254 MOTOROLA SC (XSTRS/R F) 96D 82446 D

MD2904,A,F,AF, MD2905,A,AF, MQ2904, MQ2905A ! 'aq - ‘2"1
' FIGURE 6 — CURRENT-GAIN BANDWIDTH PRODUCT FIGURE 7 — CAPACITANCE
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6367254 MOTOROLA SC (XSTRS/R F) 86D 82447 D

MD2904,A,F,AF, MD2905,A,AF, MG2904, MQ2905A T-24-2"7

FIGURE 13 — STORAGE AND FALL

FIGURE 12 — DELAY AND RISE
TIME TEST CIRCUIT

TIME TEST CIRCUIT
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