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6367254 MOTOROLA SC (XSTRS/R F)

96D 82414 —MD'T{%-QE

MAXIMUM RATINGS
Rating Symbol Value Unit -~
Collector-Emitter Voltage VCEO 50 Vde
Collector-Base Voltage Vce 75 Vde M559-01
Emitter-Base Voltage VEB 6.0 Vde M 559-02
Coliector Current — Continuous Ig 800 mAdc
transto | Do Mss.01
M569-01 Pp
Total Power Dissipation @ Ta = 26°C 0525 | 15 |Watts CASE 632-02
Derate above 26°C 3.0 857 |mWrc STYLE 1
M569-02 Pp
Total Power Dissipation @ Tp = 25°C 0.14 04 | Watts
Derate above 25°C 0.8 229 |mWrC M559-02
Operating and Storage Junction TJ: Tstg —65 to +200 °C CERAMIC
Temperature Range CASE 607-04
STYLE 1
2
08 QUAD
g1 TRANSISTORS
=14 N\ M559.01 TOTAL PACKAGE
=
.3_, 12 NPN SILICON
51
2
2 08 [—Ms59.02 TOTAL PACKAG <
5 .
E 08 4 =)569-01 EACH TRANSISTO Table 1. Product Classifications
04 N
< 0.2} —M559-02 EACH TRANSISTOR— JAN — Controlled Lot with Sample Environmental and Life.Testing_
1 } +——t — JTX - 100% Processing Plus Sample Environmental and Life Testing
) 20 40 60 80 100 120 140 160 18 200 |JTXV —Sameas JTX Plus 100% Internal Visual Inspection

Tc, CASE TEMPERATURE (°C)

Figure 1. Power Temperature Derating Curve

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

[ Characteristic | symbat | min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) V(BR)CEO 50 — Vde
(Ic = 10 mAdg, Ig = 0)
Collector-Base Breakdown Voltage {Ig = 10 pAdc, g = 0) V(BRICBO 75 — Vdc
Emitter-Base Breakdown Volitage (Ig = 10 pAdc, I¢ = 0) V(BRJEBO 6.0 — Vde
Collector Cutoff Current Icso
(lg = 0, V¢ = 60 Vdc) — 10 nAdc
{lg = 0,Vgg = 60V, TA = 150°C) — 10 pA
Emitter Cutoff Current {Ic = 0, Vcg = 4.0 Vdc) IEBO — 10 nAdc
ON CHARACTERISTICS
DC Current Gain{1) hrg
{lc = 0.1 mA, Vcg = 10 Vdc) 50 —
{ic = 1.0 mA, Vcg = 10 Vdc) 7% 325
{ic = 10 mAdc, Vgg = 10 Vdc) 100 —
{Ic = 150 mAdc, Vgg = 10 Vdc) 100 300
{Ic = 500 mAdc, Vgg = 10 Vdc) 30 —
{Ic = 10 mA, Vg = 10V, TA = —55°C) 35 —_
Collector-Emitter Saturation Voltage VCE(sat) Vde
{ic = 150 mAdg, Ig = 15 mAdc) — 0.3
{ic = 500 mAdc, Ig = 50 mAdc) — 1.0
Base-Emitter Saturation Voltage VBE(sat) Vde
{lc = 150 mAdc, i = 16 mAdc) 0.6 1.2
{lc = 500 mAdc, Ig = 50 mAdc}) — 2.0
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product(1) T 250 800 MHz
{lc = 20 mAdc, Vg = 10 Vdg, f = 100 MHz)
Output Capacitance (Veg = 10 Vde, Ig = 0, f = 1.0 MH2) Cobo — 8.0 pF
Input Capacitance (Vgg = 0.5 Vdc, Ic = 0, f = 1.0 MHz] Cibo —_ 25 pF
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o
M559-01, M559-02 T-43-a8
ELECTRICAL CHARACTERISTICS (continued) {TA = 26°C unless otherwise noted)
Characteristic | Symbol | Min | Max ‘ Unit |
SWITCHING CHARACTERISTICS
Turn-On Time ton — 35 ns
{Vce = 30 Vdc, VaEg(offy = 0.5 Vde,
Ic = 150 mAdc, Ig1 = 15 mAdc) (Figure 2)
Turn-Off Time toff — 300 ns
(Vce = 30 Vdc, Ig = 150 mAdc,
Ig1 = Ig2 = 15 mAdc) (Figure 3}
(1) Pulse Test: Pulse Width = 300 gs, Duty Cycle = 2.0%.
GENERATOR RISE TIME < 2 ns SCOPE DUTY CYCLE = 2% SCOPE
PW = 200 ns Rip > 100 k2 ~ 100 s +3V Rip > 100 kQ
DUTY CYCLE = 2% +30V Cip = 12 pF _-I <Sms 00 Cip < 12pF
RISETIME <56ns RISETIME <5ns
+162V
>
, 3 040
3 040 R b———0 OUTPUT
$——O QUTPUT $san
> >
3500 1N916 i
= —-138V
Yy

R - - e I i MG P S

Figure 2. top Test Circuit

Figure 3. toff Test Circuit

Table 2. JTX, JTXV 100% Processing Steps

JTX JTXV
Internal Visual (Mil-Std-750, Method 2072} — 100%
High Temperature Storage (Mil-Std-760, Method 1032) 100% 100% )
Thermal Shock (Mil-Std-750, Method 1051 Cond. F*) 100% 100%
Constant Acceleration (Mil-Std-750, Method 2006, 20 KGS, Y1) 100% 100%
Hermetic Seal (Fine + Gross Leak) {Mil-Std-750, Method 1071, Cond. G or H)** 100% 100%
READ Electrical Parameters (Group A} 100% 100%
High Temperature Reverse Bias (Mil-Std-750, Method 1039, Cond. A} 100% 100%
READ Electrical Parameters {Group A) 100% 100%
Power Burn-In {Mil-Std-750, Method 1039, Cond. B} 100% 100%
READ Electrical Parametets {Group A) 100% 100%

*T(Low) = —55°C
*sCond. G, Fine Leak = 1 x 10-7 ATM. CClsec.

Table 3. Simplified Hi-Rel Product Flow

JAN JTX JTXV
Commercial Commercial 100%
Product Product Pre Cap Visual
Group A, B, C 100% 100%
Sample Test Test *
Test
Group A, B, C Group A, B, C
Ship Sample Sample
Test Test
Ship Ship
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§367254 MOTORCLA SC (XSTRS/R F) S6D 82421 D

7T-27-27
MAXIMUM RATINGS
Rating Symbol Value Unit MDTOS,A,B
Collector-Emitter Voitage VCEO 16 Vdc CASE 654-07,-STYLE 1
Collector-Base Voltage VCBO 40 Vde
Emitter-Base Voltage VEBO 5.0 Vde 1 Collactor 7 Callector
Collector Current — Continuous ic 200 mAdc
Both Die 2 6
One Dle |Equal Power Base Base
Total Device Dissipation PD mwW 3 Emitter § Emitter
@r:nré';a,zr;lgmsA, MD708B 550 600 MD708F AF BF
MD708F, MD708AF, MD708BF 350 400 H ’
Derate above 25°C mwrC CASE 610A-04, STYLE 1
MD708, MD708A, MD708B 3.13 342
MD708F, MD708AF, MD708BF 2.0 2.28 i3 4
N Total Device Dissipation Pp Watts
{ @Tc = 25°C . ! 8
! MD708, MD708A, MD708B 14 2.0
; MD708F, MD708AF, MD708BF 0.7 14 2 4
Derate above 25°C mWrC DUAL
MD708, MD708A, MD708B 8.0 114
MD708F, MD708AF, MD708BF 40 8.0 AMPLIFIER TRANSISTOR
Operating and Storage Junction TJ: Tstg —65to +200 °c NPN SILICON
Temperature Range

Refer to MD2369 for graphs.

THERMAL CHARACTERISTICS

Both Die
Characteristic Symbol One Die Equal Power Unit
Thermal Resistance, Junction to Case Rayc ‘Cw
MD708, MD708A, MD708B 125 87.5
MD708F, MD708AF, MD708BF 250 125
Thermal Resistance, Junction to Ambient Rguall) 319 292 °cw
500 438
Junction to Junction to
Ambient Case
Coupling Factors %
MD708, MD708A, MD7088 83 40
MD708F, MD708AF, MD708BF 75 0
{1) RgjA is measured with the device soldered into a typical printed circuit board.
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.}
r Characteristic I Symbol I Min Max | UnRJ
% OFF CHARACTERISTICS
- Collector-Emitter Breakdown Voltage(2) (g = 30 mAde, Ig = 0) V(BR)CEQ 16 — Vde
Collector-Base Breakdown Voltage (Ic = 10 pAdc, [g = 0) V(BR)CBO 40 — Vde
Emitter-Base Breakdown Voltage (Ig = 10 pAdg, I = 0} V(BR)EBO 5.0 — Vdc
Collector Cutoff Current (Vg = 20 Vdc, Ig = 0) iceo — 16 nAdc
(Ve = 20 Vdc, Ig = 0, Tp = 150°C} — 30 uAde
ON CHARACTERISTICS
DC Current Gain(2) {Ic = 500 pAde, VCE = 1.0 Vdc) hEg 40 — —
{Ic = 10 mAdc, VGg = 1.0 Vdc) 40 200
{Ic = 100 mAdc, Vcg = 5.0 Vdc) 35 -
{lc = 150 mAdec, VCE = 5.0 Vdc) 20 —_
Collector-Emitter Saturation Voltage (ic = 10 mAdc, Ig = 1.0 mAdc) VCE(sat) — 0.20 Vde
{ic = 50 mAdc, Ig = 5.0 mAdc) —- 0.35
(Ic = 100 mAdc, Ig = 10 mAdc} — 0.50
Base-Emitter Saturation Voltage (Ic = 10 mAdc, Ig = 1.0 mAdc) VBE(sat) 0.65 0.85 Vde
{Ic = 50 mAdc, Ig = 5.0 mAdc) - 0.95
{Ic = 100 mAdc, Ig = 10 mAdc) — 1.10

(2} Pulse Test: Pulse Width < 300 s, Duty Cycle < 2.0%.
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MAXIMUM RATINGS

96D 82422 b
T- 29 -37

Rating

Symbol

Value

- MD918

Collector-Emitter Voitage

VCEO

15

Vao MD918A

Collector-Base Voltage

VCES

30

Emitter-Base Voltage

VEBO

3.0

v MD918B

Vde

Collector Current — Continuous

50

mAde CASE 654-07, STYLE 1

One Die| Both Die

Total Device Dissipation @ TA = 25°C
MD918AB -
MD918AF
Derate above 25°C
MD918,A.8
MD918AF

Pp

550
350

3.14
2.0

600
400

3.42
2.28

w || MDIISAF <.

mwWrC

Total Device Dissipation @ T¢ = 25°C
MD918,A,B
MD318AF
Derate above 25°C
MD918,A,B
MD918AF

PD

14
0.7

8.0
4.0

20
14

114
8.0

Watts CASE 610A-04, STYLE 1

DUAL

mwre AMPLIFIER TRANSISTOR

Operating and Storage Junction

Temperature Range

T, Tstg

—65to +200

NPN SILICON

THERMAL CHARACTERISTICS

Characteristic

All Die
Symbol One Die Equal Power Unit

Thermal Resistance, Junction to Case

MD918,A,B
MD918AF

Resc CW
125 87.5
250 126

Thermal Resistance, Junction to Ambient

MD918,A,B
MD918AF

Royall) °CW
319 292
500 438

Junction to Junction to
Ambient Case

Coupling Factors

MD918,A.B
MD918AF

%
83 40
75 0

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

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

l

Characteristic

Symbol Min Typ Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage(2)
{ic = 3.0 mAdc, Ig = 0)

V(BRICEO 15 — - Vde

Collector-Base Breakdown Voltage
(Ilc = 1.0 pAdc, Ig = 0)

V(BRICBO 30 - — Vde

Emitter-Base Breakdown Voltage
(Ig = 10 pAdc, ic = 0)

V(BRJEBO 3.0 — — Vde

Collector Cutoff Current
(Veg = 16 Vdc, Ig = 0}
(Ve = 15 Vdc, Ig = 0, TA = 150°C)

lcso
— - 10 nAdc
— — 1.0 pAde

ON CHARACTERISTICS

DC Current Gain
{Ilc = 3.0 mAdc, Vcg = 5.0 Vdc)

hfe 60 165 —_ —_

Collector-Emitter Saturation Volitage
{Ic = 10 mAdc, Ig = 1.0 Adc)

VCE(sat) — 0.09 0.2 Vde

Base-Emitter Saturation Voltage
{Ic = 10 mAdc, ig = 1.0 mAdc)

VBE(sat) - 0.86 0.9 Vde

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product

{ic = 4.0 mAdc, Vcg = 10 Vde, f = 100 MHz)

fr 600 - — MHz

Output Capacitance
(Veg = 10 Vdc, g = 0, f = 100 kHz)

Cobo — 1.1 17 pF
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56367254 MOTOROLA SC (XSTRS/R F) 896D 82423
MD918,A,B,AF T-9-2™1
ELECTRICAL CHARACTERISTICS (continued) (TA = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Input Capacitance Cibo —_ 1.15 2.0 pF
{vgg = 0.5 Vdg, Ic = 0, f = 100 kHz)
Noise Figure NF _ - 6.0 dB
{lc = 1.0 mAdc, Vcg = 6.0 Vdc, Rg = 4000, f = 60 MH2)
MATCHING CHARACTERISTICS
DC Cutrent Gain Ratio(3) hre1/hFE2 —
{ic = 1.0 mAdc, V¢g = 5.0 Vdc} MD918B 0.8 — 1.0
MD918A,AF 0.9 _ 1.0
Base-Emitter Voltage Differential Ivge1-Vee2l mVde
{Ic = 1.0 mAdc, Vcg = 5.0 Vdc) mMDo188 _ —_ 10
MDS18A,AF — -_ 5.0
Base-Emitter Voltage Differential Gradient A(VBE1-VBE2)
{ic = 1.0 mAdc, Vcg = 5.0 Vdc, MD918BAF |~ ATA - - 20 uVide
Ta = —55to +125°C) MD918A — — 10 oc
{2) Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
{3) The lowest hfg reading is taken as hgg1 for this ratio.
FIGURE 1 ~ DC CURRENT GAIN FIGURE 2 — “ON" VOLTAGES
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MD918,A,B,AF T -A9-3-7
: FIGURE 5 — CAPACITANCE
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