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NPN SILICON HIGH FREQUENCY TRANSISTORS

The BFR96 series transistors use the same state-of-the-art micro-
wave transistor chip which features fine-line geometry, ion-implanted
arsenic emitters and gold top metalization. These transistors are
intended for low-to-medium power amplifiers requiring high gain,
fow noise figure, and low intermodulation distortion. The BFR96
and MRF961 are particularly suitable for broadband MATV/CATV
amplifiers. The MRF962 uses a hermetic stripline, ceramic package

fT=45GHz @50 mA

HIGH FREQUENCY

and is intended for high reliability applications up to 2 GHz TRANSISTOR

MRF965 makes an excellent VHF/UHF Class C driver ampl

several hundred milliwatts power output. \ NPN SILICON
BFRC96 BFR26 MRF961 MRF962 MRF965

MAXIMUM RATINGS Chip Case 317A-01 | Case 317-01 | Case 303-01 Case 26-03

Ratings Symbol Values Unit

or-Emitter Voltage VCEO 15 15 15 15 15 Vdc

Collector-Base Voltage VeBao 20 20 20 20 20 Vdc
Emitter-Base Voltage VEROD 3.0 3.0 30 30 30 Vdc

Collector Current — Continuous Ic 100 100 100 100 100 mAdc

Total Device Dissipation @ T = 100°C{1) PD 0.75 05 05 0.75 0.75 Watts
Derate above T¢ = 100°C T, =200°C 5.0 5.0 75 75 mw/°C

max
Storage Temperature Tstg ~-651t0 +200| -65to +150 | -65 to +150 | -65 to +200 | -65 to +200 oc
. NOTE 1. Case temperature measured on collector lead immediately adjacent to body of package.
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BFR96 series

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

L Characteristic Symbol Min l Typ Max l Unitj
OFF CHARACTERISTICS
Coliector-Emitter Breakdown Voltage BVcEOD 15 - - Vdc
(I = 1.0 mAdc, Ig = 0)
Collector-Base Breakdown Voltage BVeBo 20 - - Vdc
(g = 100 nAdce, 1g = 0)
Emitter-Base Breakdown Voltage BVEBO 3.0 —
(Ig =100 uAdc, I = 0)
Collector Cutoff Current IcRO - -

(Ve =10 vde, I = 0)
ON CHARACTERISTICS

DC Current Gain hgE 30 -
(I¢ =50 mAdc, Vg = 10 Vdc)

DYNAMIC CHARACTERISTICS

Current-Gain Bandwidth Product fr - - GHz
(Ic = 50 mAde, Vgg = 10 Vdc, f = 0.5 GHz)
Collector-Base Capacitance Ceb pF
(Ve = 10 vdc, Emitter Guarded) BFR96, MRF961, MRF962 - 1.5
MRF965 2.0
FUNCTIONAL TESTS
Noise Figure 20 - dB
(g = 10 mAdc, Vgg = 10 Vdc, f = 0.5 GHz)
Maximum Unilateral Gain/Insertion Gain dB
(lg = 580 mAdc, Vg = 10 Vde, f = 0.5 GHz) BFR96, MRF965 14.5/13 -
MRF961 —/13.5 17/15 -
MRF962 —/15 20.5/16.5 -
182112
NOTE 1. Gyfmax)|= 21
{1 =181112){1 ~ 1S2212)
FIGURE 1 — MAXIMUM UNILATERAL GAIN vetius FIGURE 2 — |82112 versus FREQUENCY
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Motorola reserves the right to make changes to any products herein to improve reliability, 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.
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FIGURE 3 — MAXIMUM UNILATERAL GAIN versus FIGURE 4 — GAIN-BANDWIDTH PRODUCT versus
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FIGURE 7 — COLLECTOR-BASE CAPACITANCE versus
COLLECTOR-BASE VOLTAGE

FIGURE 8 — OUTPUT POWER AND EFFICIENCY
versus INPUT POWER (MRF965)
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FIGURE 9 — MRF965 CLASS C AMPLIFIER @ 500 MHz, 400 mW
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Vee

10 uF L1 — Copper Strip; 1/4"° Wide X 1’ Long
I X 0.005” Thick
L2 — 374", #18 AWG
L3 — 2 Turns, #18 AWG, 1/4” ID

0.1 uF

Button :l:

(3-30)pF {3-30) pF — Arco 19A115282-1

. L3 or equivalent
(3-30)p L1 {(1-10) pF — Johanson Piston
Trimmer or equivalent
Bead — Indiana General #56-590-65
(1-10) pF (3-30) pF

(3-30)pF
RF Bead
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BFRO6 series

BFR96 COMMON-EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY COEFFICIENTS versus FREQUENCY
(VGE=10V, Ig =50 mA) (VeE = 10 V, Ig = 50 mA)

Vce Ic f 811

(Volts) | (mA) (MHz) 1Sq1] L IS21| ISq2l Lo IS22! L
5.0 10 100 0.51 -95 15.04 0.047 54 0.58 -48
‘ 0.082 58 0.26 -63

0.120 63 0.19 -63

0.161 63 Q.15 -64

0.220 63 0.12 -79
0.320 58 0.13 -118

0.037 60 0.42 -68

6.81 89 0.079 68 0.16 -94
411 78 0.129 70 Q.10 -~-103
3.05 69 0.176 68 0.06 -119
2.20 59 0.244 64 0.06 -159

1.62 45 0.348 57 0.10 177

21.10 106 0.032 64 0.33 -81
741 88 0.081 72 0.13 -116
4.28 78 0.133 72 0.09 -136
3.16 70 0.183 69 0.07 -163

2.28 60 0.252 65 0.08 165

0.47 116 1.66 47 0.357 57 0.12 155

0.53 -83 15.96 124 0.039 58 0.65 -36

0.38 -154 6.44 94 0.070 59 0.35 -41

041 -179 3.98 81 0.102 64 0.30 -39

0.42 166 224 70 0.138 65 0.27 -39

0.42 151 2.12 60 0.191 66 0.24 ~-47

0.49 125 1.60 44 0.278 63 0.22 -72

0.38 -104 20.85 115 0.032 60 0.48 _48

0.32 -169 7.54 91 0.070 68 0.23 -48

0.35 170 461 80 0.109 7 0.19 _43

0.37 160 3.37 70 0.152 69 0.16 -39

1000 0.37 146 2.43 61 0.210 67 0.13 -44

1500 043 121 1.73 47 0.304 61 0.10 ~-74

50 100 0.33 -119 2259 109 0.029 63 0.39 -51
300 0.30 -1786 7.74 88 0.069 72 0.18 -47

500 0.34 166 4.70 79 0.113 73 0.16 ~40

700 0.36 1568 3456 70 0.156 70 0.14 -35

1000 0.36 144 2.46 61 0.217 66 0.11 -39

1500 0.42 119 1.75 47 0.310 60 0.08 -72
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BFR96 series

MRF961 COMMON-EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY COEFFICIENTS versus FREQUENCY
(Veg =10V, Ic =50 mA) (VCg =10V, Ig =50 mA)}

Vce Ic f S11 S12 S22
(Volts) | (mA) (MHz) 1Sq11! Lo ISq21 Lo S22 Lo
5.0 10 100 0.65 -101 0.047 46 0.61 -56
0.064 39 0.27 -87
0.078 45 0.19 -98
0.093 49 0.16 -108
0.119 53 0.16 -124
0.158 54 0.21 -141
0.034 44 0.49 -84
0.049 50 0.26 -132
4.78 83 0.071 58 021 -150
3.45 75 0.092 60 0.20 -164
2.46 66 0.124 61 0.21 -177
1.73 54 0.173 60 0.24 175
25.12 109 0.025 46 0.42 -104
8.47 91 0.046 60 0.28 ~151
67 171 5.05 83 0.070 65 0.26 -167
0.68 164 367 75 0.093 65 0.25 -178
0.67 154 2.60 67 0.128 65 0.26 170
0.72 138 1.83 56 0.178 62 0.29 163
0.65 -90 17.47 128 0.040 50 0.67 -41
0.61 -154 7.31 97 0.057 41 0.33 -57
0.62 -174 4.46 84 0.069 46 0.25 -58
0.64 175 3.27 74 0.084 50 022 -60
0.64 163 2.33 64 0.106 54 0.20 ~72
0.69 145 1.56 50 0.140 57 0.22 -96
0.57 -116 24.36 119 0.030 48 051 -62
0.58 -167 8.10 94 0.045 52 0.20 -89
0.61 178 5.43 83 0.070 58 0.14 -97
0.63 169 3.93 75 0.084 60 0.10 -106
0.62 159 2.78 66 0.112 61 0.09 -124
0.67 142 1.91 53 0.156 60 0.12 -140
0.55 -132 26.97 112 0.024 47 0.40 -73
057 -173 9.32 91 0.042 59 0.16 -104
0.60 174 5.58 82 0.064 64 0.11 -115
0.62 167 4.04 74 0.086 64 0.08 -128
1000 0.61 158 2.85 66 0.115 64 0.08 -149
1500 0.67 141 1.96 55 0.158 61 0.12 -158
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BFROI6 series

MRF962 COMMON-EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY COEFFICIENTS versus FREQUENCY
{(VCE=10V, Ig =50 mA) (Ve =10V, Ic = 50 mA)
+900
+1200 7591 _| +600

VcE I f $119 S12 S22
(Voits} | (mA) {MHz) 1S11! Lo 18121 Lo S22l Lo

5.0 10 100 0.70 -102 0.044 43 0.65 -57
0.058 24 0.32 -97

0.064 25 0.26 -110

0.071 26 0.23 -117

0.078 27 0.24 -126

0.092 29 0.31 ~-133

0.029 38 0.56 -87

0.039 32 0.35 -137

0.046 36 0.32 -150

0.055 40 0.31 -158

0.067 42 0.32 -164

0.086 42 0.34 -167

0.021 37 0,53 -107

0.030 40 0.41 -152

0.038 46 0.39 ~-163

0.048 50 0.38 -169

0.061 51 0.38 -175

0.082 49 0.40 -177

0.037 47 0.70 -44

0.051 28 0.34 ~69

0.75 -166 5.01 87 0.056 28 0.27 -75
0.76 -174 3.62 78 0.064 28 0.24 -79
0.76 179 2.658 69 0.071 30 0.24 -88
0.77 168 1.72 55 0.085 31 0.31 ~104
0.67 -120 27.10 122 0.027 42 0.67 -68
0.73 -163 10.27 97 0.035 36 0.27 -110
0.76 -174 6.21 86 0.043 39 0.22 -124
0.77 -179 4.48 78 0.051 41 0.20 -132
0.77 175 3.19 71 0.062 43 0.20 -139
0.78 166 213 59 0.080 42 0.25 -142
0.68 -137 31.53 116 0.020 37 0.49 -85
0.74 -169 11.17 95 0.028 40 0.27 -131
0.77 -177 6.69 85 0.037 46 0.24 -144
0.77 178 4.82 78 0.047 48 0.23 -1562
0.77 173 3.42 71 0.059 50 0.23 - 158
0.79 165 2.30 61 0.078 47 0.27 -159
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MRF965 COMMON-EMITTER S-PARAMETERS

INPUT/OUTPUT REFLECTION
COEFFICIENTS versus FREQUENCY
(Vee=10V, Ic =50 mA)

Jjs0

FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY
(Veg =10V, Ig =50 mA)

0.1 +80°

VcE Ic f S11 S12 S22
{\Volts) {mA) (MHz) 1S111 L 1Sq2! Lo IS22! Ly
5.0 10 100 0.56 -102 0.054 48 0.58 -62
300 0.084 46 0.32 -94
500 0.110 52 0.27 -106
700 0.136 54 0.39 -115
1000 0.181 56 0.35 -112
1500 0.242 57 0.43 -122
25 100 0.041 51 0.47 -85
300 6.38 89 0.076 57 0.30 -1256
3.97 77 0.111 62 0.27 -138
2.94 71 0.114 61 0.30 -143
2.08 61 0.198 60 0.32 -135
1.50 47 0.267 57 0.37 -140
19.34 107 0.035 56 0.42 -100
672 87 0.073 63 0.31 -138
0.53 -179 4.17 77 0.112 66 0.29 -150
0.50 168 3.10 71 0.147 64 0.33 -1563
0.53 159 2.19 62 0.206 61 0.32 -146
0.50 143 1.59 49 0.277 58 Q.36 -149
0.56 -92 14.67 123 0.047 50 0.63 -50
0.53 -152 6.00 92 0.077 47 0.34 -73
0.53 ~165 3.74 78 0.100 53 0.29 -82
0.49 -177 2.76 70 0.124 56 0.31 -93
0.52 170 1.96 657 0.166 58 0.38 -94
0.51 153 1.36 42 0.221 59 0.46 ~108
0.46 -117 19.10 115 0.036 53 0.49 -68
0.50 -164 7.09 20 0.071 57 0.26 -99
0.49 -172 4.39 78 0.102 62 023 -110
0.45 175 3.25 71 0.133 61 0.25 -119
0.49 164 2.28 60 0.181 61 0.30 -112
0.47 148 1.61 46 0.246 59 0.37 ~120
042 -131 20.99 110 0.033 56 0.41 -79
0.49 ~169 7.46 88 0.069 62 0.24 -111
0.48 -175 4.63 78 0.103 65 0.21 -123
0.45 172 3.40 71 0.136 64 0.25 -129
1000 0.48 162 2.39 61 0.188 62 0.29 -119
1500 0.45 146 1.70 48 0.251 59 0.35 -126
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BFRC96 CHIP TOPOGRAPHY

Nominal Chip Size: 0.014" X 0.016"’ X 0.005""
Front Metalization: Gold

Back Metalization: Gold
Emitter/Base Bond Pad: 2.8 mil Dia.
#Emitter Fingers: 10

#Base Fingers: 11

Emitter Diffusion: lon-Implanted Ars

3-LEAD PLASTIC MACRO-T

MILLIMETERS|  INCHES MILLIMETERS|  INCHES
DIM| MIN | MAX | MIN | MAX DIM|[ MIN [ MAX | MIN | MAX
. _ Al 444 521 [0.175 | 0.205 A | 444 | 521 |0.175 [ 0.20
C | 190 2,54 |0.075 | 0.100 € | 1.90 | 254 0.075] 0.100
b | 094 | 0.99 |0.033 | 0.039 D | 0.84 | 099 | 0.033 | 0.039
F | 0.20 | 0.30 | 0.008 | 0.012 F | 020 0.30]0.008] 0.012
G| 076 | 1.14 | 0.030 | 0.045 G | 076 | 1.14 | 0.030 | 0.045
L K [ 7.24 | 8.13 [ 0.285 | 0.320 K | 7.24 | 8.13 | 0.285 | 0.320
] D L }10.54 | 1143 | 0.415 | 0.450 L [ 1054 [ 11.43 | 04715 | 0.450
N ]
A 2 —
3 1
1 K
STYLE 2: STYLE 2:
U PIN 1. COLLES N PIN1. COLLECTOR
2 EMIT c 2. EMITTER
G { _‘r_c 3. BASE
rF | 4. EMITTER
l / — 1 +
= 1——\—< £,
. SEATING PLANE CASE 317-01
0.100"" CERAMIC STRIPL MILLIMETERS INCHES TO-46 MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX DIMT MIN T MAX | MIN_ | MAX
A | 229 | 267 | 0.090]0.105 ~— A— A |531 |584 | 02090230
C | 089 | 1.40 | 0.0350.05 | B B | 452 | 495 | 0.178 ] 0.195
D[ 041 ] 061 | 0.016]06.024 f_ I f C [ 165 [2.16 | 0.065 | 0.085
F | 089 | 1.09 | 0.035]0.043 { c D | 0.406 | 0.533 | 0.016 | 0.021
J [ 008 ] 0.15 | 0.003[0.006 ] E = 107 — [ 0040
K| 445 | 584 [ 0.176]0.230 / [}~ T F_ | 0.305] 0.483 | 0.012 | 0.019
D [p L G_| 254BSC 0.100 BSC
NOTE: / H | 0914] 117 | 0036 | 0.046
1. DIMENSION K APPLIES TO ALL LEADS. carma ™F ‘ K 1 o127 100280088 ]
- el I K _[1270 [ - 0500 -
L |63 | - |0250] =
M | 4598SC 250 BSC
K N_| 1.278SC 0.050 BSC
£ PIN 1. COLLECTOR A P - (1.2 - ] 0.050
- 2. EMITTER _
_ e 3. BASE All JEDEC dimensions and notes apply
4. EMITTER
PIN 1. EMITTER
A 2. BASE
: - c, 3. COLLECTOR
{J .] F 1
] L ! CASE 303-01 CASE 26-03

T1719+1 PRINTED IN USA 9-83 IMPERIAL LITHO C16560 12,000
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