MOTOROLA

m SEMICONDUCTOR

TECHNICAL DATA

MPS901
MPS1983

amplifiers.

@ Ic = 15 mAdc

Vep = 10V

NPN SILICON HIGH-FREQUENCY TRANSISTOR

... designed primarily for use in high-gain, low-noise small-signal
® High Current-Gain-Bandwidth Product — fr

® High Power Gain — Gpe = 12.dB (Typ) @ f
® Low Noise Figure — NF = 2.4 dB (Typ) @ f
Low Feedback Capacitance — C¢p = 0.5 pF (Typ) @

® Die Source Same as MRF901

"

4.5 GHz (Typ)

900 MHz
900 MHz

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 15 Vdc
Collector-Base Voltage Vego 25 Vdc
Emitter-Base Voltage VEBO 20 Vde
Collector Current - Continuous Ic 30 mA
Total Device Dissipation «@ T 25 C o Pp 300 mw
Derate above 25 C 30 mw  C
Operating Junction Temperature T 150 C
Storage Temperature Range Tsig 5510 -150 C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance. Junction to Ambient RiJA 200 cC W

2.4 dB @ 900 MHz

HIGH FREQUENCY

TRANSISTOR
NPN SILICON
——B
-A
PP T
[ S "
b=
SEATING PLANE 1y
F L
-1 K

- =G
— ) —
STYLE 2: —~——R c
PIN 1. BASE -
2. EMMITTER N B
3. COLLECTOR N '
—N—
NOTES:
1. CONTOUR OF PACKAGE BEYOND ZONE "P" IS
UNCONTROLLED.

2. DIM “F" APPLIES BETWEEN "H” AND “L". DIM
“D" &S APPLIES BETWEEN "L” & 12.70 mm
(0.5 FROM SEATING PLANE. LEAD DIM IS
UNCONTROLLED IN “H” & BEYOND 12.70 mm
10.5") FROM SEATING PLANE

MILLIMETERS INCHES

(DM | MIN ; MAX . MIN _ MAX

A 432 533 | 0170 0210
B | 444 521 0175 0205
C 318 _ 419 0125 0165
D | 041 _ 056 _ 0016 0022
F [ 041 | 048 0016 0019
G | 104 | 140 0045 | 0055

CH [ = 28— o100

[ J 7241 _ 267 0095 | 0105

LK Tz - Tosw - —
L | 635 — 020 —

N 203 _ 267 0080 . 0.05
P 2%  — "oms . —
R | 343 . — o135  —

T s [ 03 . 041 004 006
All JEDEC dimensions and notes apply

CASE 29-02
TO-226AA
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MPS901, MPS1983

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

I Characteristic Symbol I Min l Typ I Max l Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 15 — — Vvdc
(Ic=1.0 mAdc, Ig =0)
Collector-Base Breakdqwn Voltage V(BR)CBO 25 -— — Vdc
(Ic = 0.1 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 20 — — Vdc
(lg=0.1 mAdc. Ic=0)
Collector Cutoff Current IcBo — — 50 nAdc
(Vcg = 15 vdc, Ig = 0)
ON CHARACTERISTICS
DC Current Gain hrg 30 80 200 —
(Ic = 10 mAdc, Vcg = 10 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain-Bandwidth Product fr — 4.5 — GHz
Ic =15 mAdc, Vg = 10 Vdc, f = 1.0 GHz)
Collector-Base Capacitance Ceb — 0.5 1.0 pF
(Veg =10 Vdce, Ig=0, f= 1.0 MHz)
Noise Figure (Figure 1) NF — 24 - dB
(Ic = 5.0 mAdc, Vcg = 10 Vdc, f = 900 MHz)
FUNCTIONAL TESTS
| Common-Emitter Amplifier Power Gain (Figure 1) Gpe — 12 — dB
| (Ilc=10 mA, Vcg = 10 Vdc, f = 900 MHz)
FIGURE 1 — 900 MHz TEST CIRCUIT SCHEMATIC
Vee = 10 vde
VBE
RF Output

RF Input

Bias
Tee

Slug Tuner

Slug Tuner
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W

FIGURE 2 — CURRENT GAIN-BANDWIDTH PRODUCT
versus COLLECTOR CURRENT
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MPS901, MPS1983

FIGURE 3 — MAXIMUM AVAILABLE GAIN FIGURE 4 — '52102 versus FREQUENCY
versus COLLECTOR CURRENT
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FIGURE 7 — INPUT CAPACITANCE versus FIGURE 8 - COLLECTOR-BASE CAPACITANCE
EMITTER-BASE VOLTAGE versus COLLECTOR-BASE VOLTAGE
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MPS901, MPS1983

TABLE |

Vee Ic ¢ S11 $21 S12 S22
(Volts) (mA) (MHz) 1Sq1! S S21 & 1S12¢ Ld S22 b
5.0 50 100 076 -35 942 142 0.03 67 0.85 -18
R 200 0.60 -63 7.98 122 0.05 58 0.70 -26
500 0.28 -127 479 84 009 55 0.53 -35
1000 0.27 148 271 50 015 51 0.42 -51
1500 043 13 2.02 23 0.21 42 0.28 -79
10 100 057 -51 14.80 131 0.03 65 075 22
200 036 -87 10.80 108 0.04 62 0.60 -26
500 0.18 -151 523 77 008 62 048 -31
1000 025 136 286 a7 0.15 55 039 -48
1500 042 109 212 22 022 42 025 -75
15 100 042 67 17 80 123 0.02 66 069 -22
200 026 -105 1150 101 0.04 66 056 -23
500 017 169 527 74 0.08 66 047 -28
1000 026 131 286 46 015 57 039 -47
1500 043 108 212 21 0.22 a4 025 -73
20 100 033 -82 18 66 117 0.02 67 066 -21
200 022 120 1154 98 0.03 68 055 21
500 017 7 516 72 0.08 67 048 27
1000 0.28 129 280 45 015 58 040 -45
1500 045 107 207 19 022 45 027 -7
25 100 028 103 18 11 113 002 68 064 -20
200 022 138 1103 95 003 70 055 -19
500 020 169 494 71 008 68 0.50 -25
1000 032 128 268 43 015 60 042 -44
1500 049 106 198 17 022 47 030 71
30 100 031 127 1610 109 002 67 064 -16
200 028 156 969 93 003 70 057 -16
500 028 160 432 69 007 70 0583 -25
1000 039 125 237 41 014 63 046 44
1500 055 104 173 15 021 51 034 _72

TABLE Il

VCE Ic f S11 S21 S12 S22
(Volts) (mA) (MHz) IETEL h S21 & S12 o S22 >
10 50 100 079 -33 936 144 003 68 088 15
200 063 58 797 124 004 58 074 -22
500 028 117 487 86 0.07 57 0.60 -31
1000 023 153 280 53 013 56 050 -46
1500 038 116 209 26 019 48 038 -69
10 100 060 -48 1487 132 0.02 66 079 18
200 039 -79 1106 110 0.03 63 065 21
500 016 -135 538 79 007 64 056 -28
1000 020 138 297 50 013 59 047 -44
1500 037 111 2.21 25 0.20 49 0.36 -66
15 100 0.46 -61 18 20 124 0.02 66 074 -18
200 0.28 -94 11.94 102 003 66 062 -19
500 014 -154 545 76 0.07 67 055 26
1000 022 131 297 48 013 61 048 42
1500 0.38 109 221 24 0.20 50 036 -64
20 100 0.37 -72 19.38 119 002 67 071 17
200 0.23 -105 11.97 99 0.03 68 061 -18
500 0.14 172 536 74 0.07 69 056 -24
1000 0.23 128 291 47 0.13 62 048 -41
1500 0.40 108 216 22 0.20 51 0.37 -64
25 100 032 -86 1940 115 002 68 0.70 -16
200 0.22 ©-119 1167 97 0.03 69 061 -16
500 019 -176 528 74 0.06 70 057 -23
1000 0.26 127 2.82 46 0.13 63 0.50 -41
1500 043 107 2.09 21 0.19 53 0.40 -63
30 100 0.29 -103 18.29 112 0.02 68 0.70 -14
200 0.22 -135 10.86 95 0.03 70 0.62 -15
500 020 165 482 72 0.06 72 0.59 -22
1000 0.31 125 263 44 0.12 66 053 -a1
1500 0.47 106 1.95 19 0.19 55 043 -64
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MOTOROLA

B SEMICONDUCTO R 1
TECHNICAL DATA

MPS911
NPN Silicon High Frequency MXR911
Transistors MMBR911

... designed for low noise, wide dynamic range front-end amplifiers and low-noise
VCO'’s. Available in two surface-mountable plastic package styles, as well as the
popular TO-92 package. This Motorola series of small-signal plastic transistors of- LOW NOISE
fers superior quality and performance at iow cost. HIGH RF GAIN
® High Gain-Bandwidth Product

fr = 7 GHz (Typ) @ 30 mA
® Low Noise Figure

NF = 1.7 dB (Typ) @ 500 MHz
® High Gain

GNF = 17 dB (Typ) @ 10 mA'500 MHz
® State-of-the-Art Technology

Fine Line Geometry To-92
. . CASE 29
lon-Implanted Arsenic Emitters MPS911
Gold Top Metallization and Wires
Silicon Nitride Passivation
® Tape and Reel Packaging Options
® MMBR911 Available in Low Profile, Add L Suffix a
SOT-89
CASE 345
MXR911
SOT-23
CASE 318
MMBR911

Standard and Low Profile

MAXIMUM RATINGS

Ratings Symbol MPS911 MXR911 | MMBR911 | Unit
Collector-Emitter Voltage i VCEO 12 Vdc
Collector-Base Voltage VeBo 20 Vdc
Emitter-Base Voltage VEBO 3 Vdc
Collector Current — Continuous Ic 60 mA
Power Dissipation @ Tp = 25°C Pp 625 400 200 mWwW

(Free Air) | (Free Air)

Storage Temperature Tstg —55to +150 °C
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MPS911, MXR911, MMBR911

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

Characteristic Symbol’ Min Typ Max | unit |
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 12 — — Vdc
(Ic = 1 mAdc, igs= 0)
Collector-Base Breakdown Voltage V(BR)CBO 20 —_ — Vdc
(Ic = 0.1 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 3 — - Vdc
(g =01mA, Ic =0)
Collector Cutoff Current IcBO — - 50 nAdc
(Veg = 15 Vdc, Ig = 0)
ON CHARACTERISTICS
DC Current Gain hre 30 — 200 —
(Ic = 30 mAdc, Vcg = 10 Vdc)
DYNAMIC CHARACTERISTICS
Collector-Base Capacitance Ceb — - 1 pF
(Vcg = 10Vdc, Ig = 0, f = 1 MH2)
Current Gain-Bandwidth Product fr GHz
(VCE = 10 Vdc, Ic = 30 mAdc, f = 1 GHz)  MPS911 — 7 —
MXR911 — 7 —
MMBR911 — 6 —
FUNCTIONAL TESTS
Gain @ Noise Figure GNF dB
(ic = 10 mAdc, VCg = 10 Vdc)  MPS811  f = 0.5 GHz — 16.5 —
f=1GHz — 1" —
MXR911 f = 0.5 GHz — 16 —
f=1GHz — 85 —
MMBR911 f = 0.5 GHz — 17 —
f=1GHz — 1 —_
Noise Figure NF dB
(Iic = 10 mAdc, VGg = 10 Vde)  MPS911  f = 0.5 GHz — 1.7 —
f=1GHz —_ 2.7 —
MXR911 f = 0.5 GHz — 2 —
f=1GHz — 2.6 —
MMBR911 f = 0.5 GHz — 2 —
f=1GHz — 29 —
= 10
x
<)
-
o
3 8
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E 7
D /,
=z
W/
= 17
Z Veg = 10V
& f=1GH
8 1
E 9 T
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Ic, COLLECTOR CURRENT (mA)

Figure 1. Current Gain-Bandwidth versus
Collector Current @ 1 GHz
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MPS911, MXR911, MMBR911

Figure 2. Input Capacitance versus Figure 3. Output Capacitances versus
Base-Emitter Voltage Collector-Base Voltage
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MPS911, MXR911, MMBR911

Figure 4. Gain at Noise Figure versus Figure 5. Noise Figure versus Collector Current
Collector Current
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MPS911, MXR911, MMBR911

Figure 6. Gain at Noise Figure and Noise Figure 7. Maximum Unilateral Gain and
Figure versus Frequency Insertion Gain versus Frequency
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MPS911, MXR911, MMBR911

TO-92 MPS911

— 500
—j250
INPUT AND OUTPUT REFLECTION COEFFICIENTS FORWARD AND REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
Ve = 10V, Ic = 30 mA VCE = 10V, Ic = 30 mA

COMMON EMITTER S-PARAMETERS

VCE Ic f S1n S21 S12 S22
Volts) | (mA) | (MHz) 14l . Is21l ‘o S12l ) S22l )
10 2 200 0.78 -46 4.42 134 0.06 69 0.95 -18
500 0.46 -107 3.35 98 0.10 56 0.78 -30
1000 0.30 172 2.23 61 0.14 54 0.66 -48
1500 0.41 118 1.66 34 0.20 51 0.57 -70
2000 0.60 89 1.43 1 0.29 45 0.46 -107
5 200 0.72 -55 8.75 126 0.05 68 0.87 -23
500 0.31 -107 5.23 92 0.09 63 0.68 -31
1000 0.18 178 3.05 61 0.15 60 0.57 —46
1500 0.27 122 2.22 38 0.22 52 0.50 -66
2000 0.45 9 1.90 17 0.30 43 0.38 -97
10 200 0.48 -64 12.79 114 0.04 73 0.74 -24
500 0.16 -100 6.19 85 0.09 7 0.60 -29
1000 0.09 165 3.45 59 0.17 63 0.50 -44
1500 0.22 112 2.50 36 0.25 50 0.41 -65
2000 0.41 90 2.14 16 0.32 38 0.26 -98
20 200 0.29 -67 15.30 106 0.04 78 0.65 -23
500 0.08 -92 6.76 82 0.09 75 0.55 -27
1000 0.06 144 3.7 58 0.17 64 0.46 -43
1500 0.20 108 2.65 30 0.25 51 0.37 -63
2000 0.38 89 2.25 18 0.32 38 0.23 -94
30 200 0.20 -70 16.04 103 0.04 80 0.61 -22
500 0.05 -97 6.90 81 0.09 77 0.53 -25
1000 0.07 138 3.76 58 0.17 66 0.46 -4
1500 0.20 109 2,68 38 0.25 52 0.37 -61
2000 0.38 90 2.28 20 0.32 40 0.24 -91
50 200 0.13 -78 15.26 99 0.04 82 0.62 -18
500 0.03 -145 6.48 79 0.09 78 0.56 -23
1000 0.11 126 355 56 0.7 67 0.49 -40
1500 0.24 105 2.56 36 0.25 53 0.39 -62
2000 0.43 87 217 17 0.32 40 0.25 -95

{5
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MPS3Tt, MXRITT, MMBRITT

SOT-89 MXR911

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD AND REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
VCE=10V,Ic = 30 mA VCE=10V,Igc = 30 mA

COMMON EMITTER S-PARAMETERS

VCE Ic f S11 S21 S12 S22
(Volts) | (mA) | (MHz) | sy o S21! ‘o iS12] o iS22l Lo
10 2 200 0.80 —46 5.04 130 0.07 67 0.91 -18
500 0.52 -100 3.58 100 0.11 56 0.74 -27
1000 0.36 -173 2.32 72 0.16 59 0.64 -37
1500 0.41 147 1.7 51 0.21 63 0.59 -50
2000 0.48 118 1.36 37 0.27 65 0.56 -64
5 200 0.65 - 60 8.65 128 0.06 67 0.81 -24
500 0.34 -115 5.10 93 0.10 65 0.61 © =30
1000 0.26 177 2.90 7 0.17 67 0.54 -38
1500 0.32 143 21 53 0.23 64 0.49 -50
2000 0.40 116 1.67 39 0.30 62 0.45 - 65
10 200 0.44 -72 11.87 118 0.05 70 0.70 -27
500 0.21 -123 6.04 89 0.10 Al 0.53 -31
1000 0.19 m 3.27 70 0.18 70 0.47 -39
1500 0.27 140 235 53 0.25 65 0.42 -53
2000 0.35 115 1.88 4 0.32 60 0.38 -68
20 200 0.27 -83 14.16 108 0.05 74 0.59 -28
500 0.13 -138 6.57 85 0.10 75 0.47 -29
1000 0.16 161 3.48 69 0.19 72 0.42 -39
1500 0.24 135 249 53 0.26 65 0.37 -54
2000 0.33 113 1.98 4 0.34 59 0.33 -7
30 200 0.18 -95 14.93 103 0.04 77 0.54 -26
500 0.11 —-163 6.70 83 0.10 76 0.44 -27
1000 0.16 156 3.52 68 0.19 73 0.41 -38
1500 0.24 133 2.50 54 0.26 66 0.36 -54
2000 0.33 112 2.00 42 0.34 60 0.32 -7
50 200 0.156 -m 14.26 101 0.04 79 0.53 -22
500 0.12 -160 6.45 82 0.09 77 0.46 —-24
1000 0.19 152 3.39 68 0.18 73 0.43 -37
1500 0.27 130 2.41 53 0.26 67 0.38 =51
2000 0.35 110 1.92 M 0.33 61 0.34 ~68
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MPS911, MXR911, MMBR911

SOT-23 MMBR911

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD AND REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
VCE =10V, Ic = 30 mA VCe = 10V, Ic = 30 mA

COMMON EMITTER S-PARAMETERS

VCE Ic f S11 S21 S12 S22
(Volts) | (mA) | (MHz) IS11] ‘e IS21i ‘o $12 ‘ iS22 ‘o
10 2 200 0.82 —a5 414 145 0.06 66 0.88 “16
500 0.60 -96 3.23 12 0.09 49 0.71 —27
1000 0.47 —149 2.16 85 0.1 a9 0.62 ~34
1500 0.46 ~179 159 7 0.13 55 0.58 —43
2000 0.47 162 135 57 0.16 62 0.56 -51
5 200 0.66 —63 8.63 134 0.05 64 075 ~25
500 0.43 —117 5.29 100 0.07 58 0.55 -31
1000 0.37 ~163 3.05 82 0.1 63 0.48 -36
1500 0.38 176 217 70 0.15 65 0.45 —a4
2000 0.40 160 181 57 0.19 65 0.43 51
10 200 0.49 —83 12.70 124 0.04 65 0.62 “30
500 0.33 ~134 6.42 94 0.07 66 0.44 -3
1000 0.32 -7 353 80 0.12 70 0.41 -36
1500 0.35 173 2.46 69 0.16 69 0.38 —a5
2000 0.37 159 2.04 58 0.20 66 0.3 -52
20 200 0.36 ~103 15.25 114 0.03 69 0.52 ~32
500 0.28 ~149 6.95 90 0.06 72 0.39 -30
1000 0.29 ~176 373 78 012 73 0.37 -35
1500 0.33 172 2.60 68 0.17 7 0.34 —a3
2000 0.3 158 2.14 58 0.21 67 032 -52
30 200 0.32 —11a 15.64 109 0.03 7 0.48 ~29
500 0.27 ~156 6.92 88 0.06 73 0.38 -27
1000 0.29 —178 an 78 0.12 74 0.37 -33
1500 0.34 170 258 68 0.16 72 0.34 —as
2000 0.37 156 2.13 57 0.21 68 0.32 51

{5
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MPS911, MXR911, MMBR911

OUTLINE DIMENSIONS

e D - D -
N P SOT-23 n i SO0T-23
T I CASE 318-02 3 CASE 318-03
TO-236AA TO-236AB
LI Standard B L Low Profile
1 2 - ! 1 2 7!
U . Y LJ _ A
N > N < »
—H -~ G - - H G -
- A - - - A -
. i U Y
c c
ST ' — i3
L - ot RS )
—K [ —K ™M Fo
MILLIMETERS INCHES __MILLIMETERS INCHES
oM MIN MIN _ MAX DM MIN _ MAX _ MIN__ MAX
A28 304 0102319 STYLE 6 A28 304 012 ong STYLE 6
B 120 _ 140 00412 0055 PIN 1 BASE 8120 140 00472 00551 PIN 1. BASE
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MOTO

[ ] SEMICONDUCTOR ]

TECHNICAL DATA

MAXIMUM RATINGS

MPS3866

Die Source Same as 2N3866

AMPLIFIER TRANSISTOR

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 30 Vdc NPN SILICON
Collector-Base Voltage VcBO 55 Vdc
Emitter-Base Voltage VEBO 3.5 Vdc
Collector Current — Continuous Ic 04 Adc L
Total Device Dissipation @ Tp = 26°C Pp 625 mW
Derate above 25°C 5.0 mwW/°C
Total Device Dissipation @ T¢ = 25°C Pp 15 Watts
Derate above 25°C 12 mW/°C
Operating and Storage Junction TJ. Tstg —55to +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
N X CASE 29-02, STYLE 1
Thermal Resistance, Junction to Case RgJc 83.3 °CW T0-92
Thermal Resistance, Junction to Ambient RgJA 200 °CW (TO-226AA)
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)
|7 Characteristic Symbol Min Max | Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage VCER(sus) 55 — Vdc
(Ic = 5.0 mAdc, Rgg = 10 Q)
Collector-Emitter Sustaining Voltage VCEO(sus) 30 — Vde
(Ic = 5.0 mAdc, Ig = 0) -
Emitter-Base Breakdown Voltage V(BR)EBO 35 — Vdc
(lg = 100 pAdc, Ic = 0)
Collector Cutoff Current Iceo — 0.02 mAdc
(VCg = 28 Vdc, Ig = 0)
Collector Cutoff Current ICEX . mAdc
(VCE = 30 Vdc, Vgg = — 1.5 Vdc (Rev.), Tc = 150°C) — 5.0
(Vce = 55 Vdc, VB = —1.5 Vdc (Rev.) - 0.1
Emitter Cutoff Current IEBO — 0.1 mAdc
(VBE = 3.5 Vdc, Ic = 0)
ON CHARACTERISTICS
DC Current Gain hre —
(Iic = 360 mAdc, Vcg = 5.0 vdc)(1) 5.0 —
(Ic = 50 mAdc, Vcg = 5.0 Vdc) 10 200
Collector-Emitter Saturation Voltage VCE(sat) — 1.0 Vdc
(Ic = 100 mAdc, Ig = 20 mAdc)
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product fr 500 — MHz
(Ic = 50 mAdc, Vcg = 156 Vdc, f = 200 MHz)
Output Capacitance Cobo — 3.0 pF
(VB = 28 Vdc, Ig = 0, f = 1.0 MHz)
FUNCTIONAL TEST
Amplifier Power Gain Gpe 10 - dB
(Vg = 28 Vde, Poyt = 1.0 W, f = 400 MHz)
Collector Efficiency n 45 — %
(Vce = 28 Vdc, Poyt = 1.0 W, f = 400 MHz)

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