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MOTOROLA
SEWIICONDUCTOR
TECHNICAL DATA

( , MiPS911
RPN Silicon High Frequency MXRS11
Transistors MiMBR9211

... 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 low cost. HIGH RF GAIN

e High Gain-Bandwidth Product
fT = 7 GHz (Typ) @ 30 mA

® Low Noise Figure
NF = 1.7 dB (Typ) @ 500 MHz

e High Gain . . g
GNE = 17 dB (Typ) @ 10 mA/500 MHz

e State-of-the-Art Technology 0.92
Fine Line Geometry CI\SEZB
lon-Implanted Arsenic Emitters MPS911

Gold Top Metallization and Wires
Silicon Nitride Passivation

® Tape anc”ilReeI Packaging Options
¢ MMBRS911 Available in Low Profile, Add L Suffix

SOT-89
CASE 345
MXR911

SO0T-23
CASE 318
MMBR911
Standard and Low Profile

MAXIMUM RATINGS

Ratings Symbol MPS911 MXR911 J MMBR911 | Unit
Collector-Emitter Voltage VCEO 12 Vde
Collector-Base Voltage VcBO 20 Vde
Emitter-Base Voltage VEBO 3 Vdce
Collector Current — Continuous ic 60 mA
Power Dissipation @ Tp = 25°C PD 625 400 200 mw

(Free Air) | (Free Air)

Storage Temperature Tstg —55to +150 °C

M) mMoTOROLA

DS4642

©MOTOROLA INC., 1985
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" ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)
| Characteristic [ symbol | Min | 1w | ™ax | unit |
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 12 — — Vdc
(ic = T mAdc, Ig = 0}
Collector-Base Breakdown Voltage V(BR)CBO 20 — — Vde
(Ic = 0.1 mAdc, Ig = 0)
Emitter-Base Breakdown Voltage V(BR)EBO 3 —_ — Vde
(lg = 0.1 mA, Ig = 0)
Collector Cutoff Current IcBO —_ —_ 50 nAdc

(Ve = 15 Vdc, Ig = 0)
ON CHARACTERISTICS

DC Current Gain hFg 30 — 200 —_
(Ic = 30 mAdc, Vcg = 10 Vdc)

DYNAMIC CHARACTERISTICS

Collector-Base Capacitance Ceb — — 1 pF
(Ve = 10 Vdc, Ig = 0, f = 1 MHz)
Current Gain-Bandwidth Product fT GHz
(VCE = 10 Vdc, Ic = 30 mAdc, f = 1 GHz)  MPS911 —_ 7 —
MXR911 —_ 7 —
MMBR911 — 6 —
FUNCTIONAL TESTS
Gain @ Noise Figure GNF dB
(lc = 10 mAdc, Vcg = 10 Vde)  MPS911  f = 0.5 GHz — 16.5 —_
f=1GHz — 1 —
MXR911 f = 0.5 GHz — 16 —
f=1GHz - 8.5 —
MMBR911 f = 0.5 GHz — 17 —
f=1GHz — 11 —
Noise Figure NF dB
{ic = 10 mAdc, Vcg = 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 —
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Figure 1. Current Gain-Bandwidth versus
Collector Current @ 1 GHz
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Figure 4. Gain at Noise Figure versus
Collector Current
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Figure 5. Noise Figure versus Collector Current
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Figure 6. Gain at Noise Figure and Noise

Figure versus Frequency
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TO-92 MPS911

+60°

+150° +30°

180° % 14 12 10 8 6 4 “\ 01/0203]04 0°
' L

—120° —60°
-90°
INPUT AND OUTPUT REFLECTION COEFFICIENTS FORWARD AND REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
Vcg = 10V, Igc = 30 mA Veg = 10V, Ic = 30 mA

COMMON EMITTER S-PARAMETERS

VeE Ic f S11 S21 S12 S22
(Voits) | (mA} | (MHz) S14] ‘¢ IS21l L S12] L |S22] s
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 11 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 94 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 71 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 16.30 106 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 0.563 -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 3.55 56 0.17 67 0.49 -40
1500 0.24 105 2.56 36 0.25 53 0.39 -62
2000 0.43 87 2.17 17 0.32 40 0.25 -95

MOTOROLA MPS911 ¢ MXR911 ¢ MMBR911
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—-90°

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD AND REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
Veg = 10V, Ig = 30 mA Vg =10V, Igc = 30 mA

COMMON EMITTER S-PARAMETERS

VCE Ic f 11 S21 S12 S22
(Volts) | (mA) | (MHz) IS11l Lo 21l L IS12| Lo S22] L
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 1.71 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 71 0.17 67 0.54 -38
1500 0.32 143 2.11 53 0.23 64 0.49 -50
2000 0.40 116 1.67 39 0.30 62 0.45 -85
10 200 0.44 ~72 11.87 118 0.05 70 0.70 -27
500 0.21 -123 6.04 89 0.10 7 0.53 -31
1000 0.19 171 3.27 70 0.18 70 0.47 -39
1500 0.27 140 2.35 53 0.25 65 0.42 -53
2000 0.35 115 1.88 a1 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 2.49 53 0.26 65 0.37 —54
2000 0.33 113 1.98 41 0.34 59 0.33 -7
30 200 0.18 -95 14.93 103 0.04 77 0.54 -26
500 0.1 -153 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 0.15 -111 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 a 0.33 61 0.34 -68

MPS911 ¢ MXR911 ¢ MMBR911 MOTOROLA
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INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD AND REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
VCg = 10V, Ic = 30 mA Vce = 10V, Ic = 30 mA
COMMON EMITTER S-PARAMETERS
VCE ic f S11 S21 S12 S22
(Voits) | (mA) | (MHz) S14] 2z IS21] L S12| ‘¢ IS22] L
10 2 200 0.82 —45 414 145 0.06 66 0.88 -16
500 0.60 -96 3.23 112 0.09 49 0.71 -27
1000 0.47 -149 2.16 85 0.1 49 0.62 —-34
1500 0.46 -179 1.59 71 0.13 55 0.58 -43
2000 0.47 162 1.35 57 0.16 62 0.56 -51
5 200 0.66 -63 8.63 134 0.05 64 0.75 -25
500 0.43 -117 5.29 100 0.07 58 0.55 -31
1000 0.37 -163 3.05 82 0.11 63 0.48 -36
1500 0.38 176 2.17 70 0.15 65 0.45 —44
2000 0.40 160 1.81 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 -32
1000 0.32 -171 3.53 80 0.12 70 0.41 -36
1500 0.35 173 2.46 69 0.16 69 0.38 —45
2000 0.37 159 2.04 58 0.20 66 0.35 -52
20 200 0.36 —-103 16.25 114 0.03 69 0.52 -32
500 0.28 -149 6.95 90 0.06 72 0.39 -30
1000 0.29 -176 3.73 78 0.12 73 0.37 -35
1500 0.33 172 2.60 68 0.17 7 0.34 —-43
2000 0.36 158 2.14 58 0.21 67 0.32 -52
30 200 0.32 -114 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 3.71 78 0.12 74 0.37 -33
1500 0.34 170 2.58 68 0.16 72 0.34 -44
2000 0.37 156 2,13 57 0.21 68 0.32 -51

MPS911 ¢ MXR911 ¢ MMBRS11 MOTOROLA
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OUTLINE DIMENSIONS

0 T-3/-t7
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ek

SOT-23
CASE 318-02
TO-236AA
Standard

e

O

I

m_——f SOT-23
¥ ! CASE 318-03
i TO-236AB
8 L Low Profile
l
1 2
T
|
NAL———l
—»= H —G—»
—
' 1
C

L' f
—K —JM F
MILLIMETERS INCHES [ MILLIMETERS | INCHES |
oM ] MIN | MAX | MIN [ MAX | DIM [ MIN | MAX | MIN | MAX
A | 280 | 304 ]o0.1102] 00197 STYLE 6: A | 280 | 304 10102100197 STYLE 6:
B | 120 | 140 | 0.0472 | 0.0851 PIN 1. BASE B 1 120 | 140 | 00472 | 00551 PIN 1. BASE
C o085 | 120 [0033 [00472 2, EMITTER C 089 | 111 10035 | 004 2 EMITTER
D | 037 | 046 | 00150 | 0.0177 3. COLLECTOR D | 037 {046 ]0016 |00177 3. COLLECTOR
F_| 0085 | 0130 | 00034 | 00051 F | 0085 | 0130 | 0.0034 | 0.0051
G | 178 | 204 | 00701 | 00807 G | 178 | 204 | 00701 | 00807
H | 051 | 060 | 00200 | 0023 NOTES: H | 051 | 060 | 00200 | 00236 NOTES:
K {010 1025 |00040, 00098 1. DIMENSIONING AND TOLERANCING PER ANg! | K | 0013 | 000 | 0.0005 | 0.0040 1. DIMENSIONING AND T ING PER ANSI
L | 210 | 250 | 00830 | 0.0%84 2 YI45M, 1982 L] 210 | 25 | 00830 0.0984 ) 3,4 5M519';'2NG NO TOLERANCING PER ANS
M | 045 | 060 | 00180 | 0023 : M | 045 | 060 0018 | 0023 ORI
| 00236 | CONTROLLING DIMENSION MILLIMETERS
N | 089 | 102 | 00350 | 0.0400 N_| 089 | 102 | 00350 | 00401 CONTROLLING DIMENSION MILLIMETERS.
NOTES: e A —]
1. CONTOUR OF PACKAGE BEYOND ZONE “P" IS TO-92 c SOT-89
UNCONTROLLED. CASE 29-02 E |-* 7*.1 ‘:J CASE 345-01
2. DIM “F" APPLIES BETWEEN “H” AND "L”. DIM R}
D" & “§" APPLIES BETWEEN “L" & 1270 mm TO-226AA I ~ i PLASTIC
{0.5°) FROM SEATING PLANE. LEAD DIM IS PLASTIC P N
UNCONTROLLED IN *H* & BEYOND 12.70 mm 12 3
{0.5") FROM SEATING PLANE. v L, T
STYILE2: 8 ‘A l-—o
PIN 1. BASE -
2. EMMITTER Py [T f
3. COLLECTOR }7» ’rH ]L
SEATING PLANE il T t i
!
MILLIMETERS INCHES F v
DM | MIN | MAX | MIN | MAX A 1 K STV
A | 432 | 53 | 0170 | 010 : MILLIMETERS INCHES BN BASE
B | 444 | 521 | 0475 | 0205 h . DM T MIN | MAX | MIN | MAX 2 COLLECTOR
C | 318 | 419 | 0.125 | 0.165 Nl A | 440 | 460 | 0.74 | 0.8 ¥ EMITIER
D | 041 | 056 | 0.016 | 0.022 D ollds Zp - B | 229 | 260 | 0091 | 0102 -
F_| o041 | 048 | 0016 | 0019 e ! C [ 140 | 160 | 0056 | 0062
G | 114 | 140 | 0045 | 0055 e s D | 036 | 048 | 0015 | 0.018 NOTES:
H — | 254 | — | 0100 secT AN E | 162 | 180 | 0084 | 0070 1, DIMENSIONS A AND B ARE DATUMS.
J 241 267 | 0095 ! 0.105 - R F 044 | 053 | 0018 | 0.020 2 .T-15 SEATING PLANE.
Ilf 162.7513 — o800 | — r c <J; 0315 50 BSCM 0059 BSC 3 POSITIONAL TOLERANCE FOR LEADS:
3 — om0 | = L 044 | 0014 | 0017
0.10 0 004) @[ T[ 8B A
N | 203 | 267 | 0080 | 0105 — —;'“— K | 080 | 104 | 0032 | 0040 (#]e10 0000 @] 7[60[ 40
P 2.92 — 0.115 — _;___r . 3 L 3_30|gsc 0.118 BSC 4. $l1bjl§N‘59I§);ING AND TOLERANCING PER ANSI
R | 383 | — o] — Ni— N | 204 | 228 | 0081 | 0.089 ,
S | 036 | 041 | 0014 | 0016 P_| 394 | 425 | 0156 | 0.167 5 CONTROLLING DIM: MILLIMETERS.

Affirmative Action Employer.

Motorola reserves the right to make changes without further notice to any products herein to improve reliabihty, function or design Motorola does
not assume any liability arising out of the application or use of any product or circuit described herein. neither does It convey any license under its
patent rights nor the rights of others. Motorola and @are registered trademarks of Motorola, inc Motorola, Inc 1s an Equal Employment Opportunity/

MOTOROLA
9

MPS911 ¢ MXR911 ¢ MMBR911




