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m SEMICONDUCTOR
TECHNICAL DATA

MPS571

NPN Silicon High Frequency MXR571
Transistors MMBR571

... 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
¢ High Gain-Bandwidth Product
fT = 8 GHz (Typ) @ 50 mA
e Low Noise Figure
NF = 2 dB ({Typ} @ 500 MHz
o High Gain
GNF = 17 dB (Typ) @ 30 mA/S00 MHz
® State-of-the-Art Technology TO-92
Fine Line Geometry CASE 29
lon-Implanted Arsenic Emitters MPS571

Gold Top Metallization and Wires
Silicon Nitride Passivation

Tape and Reel Packaging Options ,N
MMBR571 Available in Low Profile, Add L Suffix i

SOT-89
CASE 345
MXR571

°

SOT-23
CASE 318
MMBRE71
Standard and Low Profile

MAXIMUM RATINGS

Ratings Symbol MPS571 [ MXR571 | MMBR571 | Unit
Collector-Emitter Voltage VCEO 10 Vde
Collector-Base Voltage VcBO 20 Vde
Emitter-Base Voltage VEBQ 3 Vdc
Collector Current — Continuous Ic 80 mA
Power Dissipation @ T = 25°C Pp 625 400 200 mw

(Free Air) | {(Free Air)

Storage Temperature Tstg -55to +180 °C

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

[ Characteristic Symbol Min Typ Max | Unit I
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 10 12 —_ Vdc
{lc = 0.1 mAdc, Ig = 0)
Callector-Base Breakdown Voltage V(BRICBO 20 — — Vdc
{Ic = 1 mAdc, ig = 0}
Emitter-Base Breakdown Voltage V(BRIEBO 25 — — Vde
{lg = 50 pAdc, Ig = 0}
Collector Cutoff Current IcBO —_ — 10 pAde
(Veg = 8 Vdc, g = 0)
ON CHARACTERISTICS
DC Current Gain hgg 50 — 300 —
{ic = 30 mAdc, Vg = 5 Vdc)
DYNAMIC CHARACTERISTICS
Collector-Base Capacitance Ceh — 0.7 1 pF
(Veg = 10 Vdc. Ig = 0, f = 1 MHz)
Current Gain-Bandwidth Product T GHz
(Vce = 5 Vde, Ic = 50 mAdc, f = 1 GHz) MPS571 — 8 —
MXR571 — 7 —
MMBR571 — 8 —
FUNCTIONAL TESTS
Gain &« Noise Figure GNF dB
(Ilc = 10 mAdc, Vg = 5 Vdel MPSE71  f = 0.5 GHz - 14 —
f=1GHz — 9 —
MXR671 f = 05 GHz e 16 -
f=1GH:z —_ 9.5 —
MMBR571 f = 0.5 GHz — 16.56 e
f=1GHz — 10.5 —
Noise Figure NF dB
{Ic = 10 mAde, Vg = 5 Vdc} MPS571  f = 0.5 GHz — 2 —
f =1GHz — 2.6 —
MXR571 f = 0.5 GHz - 2.1 —
f=1GH:z - 27 —
MMBR571 { = 0.5 GHz — 2 —_
f=1GH:z — 2.6 —

Figure 1. Maximum Available Gain

versus Frequency
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Figure 2. Current Gain-Bandwidth versus
Collector Current @ 1 GHz
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Figure 3. Input Capacitance versus Figure 4. Output Capacitances versus
Emitter Base Voitage Collector-Base Voltage
{a) TO-92 MPS571 {a} TO-92 MPS571
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Figure 5.

Gain at Noise Figure versus
Collector Current

(a) TO-92 MPS571
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Figure 6. Noise Figure versus Collector Current
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Figure 7. Gain at Noise Figure and Noise
Figure versus Frequency

(a) TO-92 MPS571
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Figure 8. Maximum Unilateral Gain and
Insertion Gain versus Frequency
(a) TO-92 MPS571
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TO-92 MPS571

INPUT/OUTPUT REFLECTION COEFFICIENTS
versus FREQUENCY
VCE=5V.Ilgc = 30 mA

Ve =5V, g = 30 mA

COMMON EMITTER S-PARAMETERS

FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY

VcE I f 511 $21 S12 8322
(Volts) {mA) {MHz) |511‘ b 1S21 s |s12 L .[5225 o
5 5 200 0.62 -80 8.22 122 0.07 56 0.63 - 44
500 0.40 —148 4.52 87 0.11 50 0.36 -58
1000 0.39 155 251 54 0.16 48 0.23 -78
1500 0.46 122 1.86 32 0.23 a2 0.15 -114
2000 0.59 100 1.50 14 0.31 33 0.14 173
15 200 0.33 -121 12,88 105 0.05 87 0,37 -59
500 0.28 -176 5.62 79 0.10 65 0.18 -7
1000 0.32 143 2.99 53 0.19 55 0.08 -94
: 1500 0.40 117 2.14 32 0.27 42 0.07 171
2000 0.55 95 1.74 17 0.35 30 0.198 117
30 200 0.23 ~143 13.65 99 0.05 75 0.26 -62
500 0.23 169 5.75 76 0.1 70 0.13 -68
1000 0.30 130 3.05 50 0.21 55 0.04 -136
1500 0.41 106 2.11 28 0.29 38 0.12 130
2000 0.56 85 1.70 11 0.36 23 0.26 102
50 200 0.21 - 158 13.96 96 0.05 79 0.21 -61
500 0.23 162 5.82 75 0.1 72 0.11 -66
1000 0.30 128 3.09 49 0.21 56 0.03 - 149
1500 0.41 105 2.1 28 0.29 39 0.12 127
L 2000 0.56 84 1.70 11 03 | 23 0.27 100
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SOT-89 MXR571

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD/REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
VCE =5V, Ic = 30 mA Vee =6V, Ig = 30 mA

+909

" COMMON EMITTER S-PARAMETERS
VeE Ic f 11 521 $12 S22
(Voits) | (mA} | {MHz) ISq3: cd IS21° L iS12: ) S22 )
5 5 200 0.60 “84 7.94 120 0.08 56 0.58 —45
500 0.39 162 417 86 0.1 54 0.34 56
1000 0.39 161 2.32 62 0.18 58 0.27 -7
1500 0.44 132 1.64 45 0.26 55 0.25 -90
2000 0.49 106 1.33 31 0.32 52 0.26 ~106
15 200 0.33 ~126 11.89 101 0.06 67 0.32 -63
500 0.2 -178 5.13 81 0.11 69 0.18 ~73
1000 0.33 148 2.76 62 0.22 65 0.15 99
1500 0.37 123 1.93 47 0.30 56 0.16 -118
2000 0.42 100 165 34 0.37 49 0.17 -139
30 200 0.28 ~149 12.74 97 0.05 74 0.23 —69
500 0.27 174 5,37 79 0.11 73 0.13 82
1000 0.32 144 2.85 62 0.22 66 0.13 ~112
1800 0.36 120 2.02 47 0.31 57 0.1 -132
2000 0.40 98 1.62 35 0.38 49 0.17 162
50 200 0.26 —162 13.03 94 0.05 77 0.18 -7
500 0.27 169 6.43 79 0.12 75 0.1 -85
1000 0.32 142 2.88 62 0.22 67 0.12 -117
1500 0.36 119 2.02 47 0.31 57 0.1 137
2000 0.40 a7 160 35 0.38 49 0.17 ~ 155
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S§0T-23 MMBR571

INPUT/OUTPUT REFLECTION COEFFICIENTS
versus FREQUENCY
Ve =5V.lg =30mA

FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY
Vg =5V, Igc =30mA

-§0°

1800

+80°
COMMON EMITTER S-PARAMETERS
VCE ic f S11 S21 S12 S22

{Voits} | (mA) [ (MHz) 11l ) 821! Lo 1S12i Ld (22| e
5 5 200 0.68 _82 8.41 126 0.07 53 0.61 —45
500 0.52 —142 4.62 93 0.10 46 0.35 -60

1000 0.50 179 2,57 72 0.14 53 0.26 -7

1500 0.51 161 1.82 57 0.19 88 0.24 -77

2000 0.52 143 1.48 45 0.24 59 0.22 - 86

15 200 0.46 125 13.65 108 0.05 80 0.35 -73

500 0.43 -169 6.03 86 0.09 86 0.17 ~94

1000 0.44 168 3,20 72 0.16 67 0.14 -111
1500 0.45 152 2.21 58 0.22 64 0.11 ~118

2000 0.48 137 1.80 48 0.29 59 0.10 -131

30 200 0.42 —148 14.79 102 0.04 68 0.26 —87
500 0.41 7 6.31 84 0.09 72 0.14 -115
1000 0.42 165 3.35 71 0.16 70 0.12 -135
1500 0.44 151 2.29 59 0.23 65 0.11 -144
2000 0.44 135 1.84 48 0.30 60 0.10 - 157

50 200 0.41 —159 15.14 98 0.04 73 0.21 —96
500 0.42 179 6.38 83 0.09 75 0.13 -124
1000 0.43 163 3.35 70 0.16 71 0.12 -143

1600 0.44 148 232 58 0.23 66 0.10 ~151
2000 0.45 134 1.84 48 0.30 60 0.09 - 163
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OUTLINE DIMENSIONS

1
_1 D bw-— _'; D e !
; : i
r‘l—_ 7 SOT-23 , I SOT-23
T CASE 318-02 7 ¥ CASE 318-03
3 TO-236AA . TO-236AB
B L Standard : B L Low Profile t
1 : 2 v 1 | 2 | 4
T t
A N -
] Nowe— N—re—— i
—» H ——G— - H v
§<——A————w g A
: 1 ' A
| c [+
K —— M~ gl —K T M F-
[ MLHETERS | _INGHES WILLMETERS | WNCHES |
DoA | RN T MAX | MIN T MAX | [ DI | MIN ! MAX | MIN | MAX
A 280 304 : 01102 | 01197 STYLE 6 A 260 304 POM02. 01197 § STYLE 6
B | 120 ; 140 | 00472 | 0051 ; PIN 1 BASE B 120 | 140 1004720085} PIN 1 BASE
¢ [o85 | i {003 L0 2 EMITIER C ;083 } 111 5005 1004 2 EMITTER
D | 037 § 046 :001S0 007 3 COLLECTOR D | 037 | 045 0015 ; 00477 3. COLLECTOR
F ! 0055 ) 0130 : 00034 OG5!, F_| 0085 * 013 | 00031, 0OG51 |
G |18 | 204 0001 008071 6 178 , 204 : 00701 ¢ 00807
05U | 060 {000 00Z8 |  noes W[ 051|080 : 00200 { 00236 NOTES
K | 010 , 035 |00, DUGSE 1. DAMENS'ON NG AND TOLERANEING PER ANSI K 10013 | 0100 | 005 [ 0000, 4 pERSIONING AND TOLERANCING PER ANSI
L 1210 |75 06330, 008Rd 2 VI45H, 1982, L | 210 | 250 ' 00830, 00383, 2 VI, 1982
M} 045 | 060 LO0IE0 00XE CONTAOLLING DMENSION MTUMETERS | M 1045 | 060 |00 {007 | CONTROLLAG DIVENSION MILLIMETERS
N Fosy 1100|0030 0081 ¢ N 083 | 102 00350, 00401
NOTES i
1. CONTOUR OF PACKAGE BEVOND ZONE P15 TO-92 : c $OT-89
UNCONTROLLED. CASE 29-02 I: CASE 345-0
2 DIM “F* AFFLEES EETWEEN “H" AND “1°.DIM TO-226AA , = PLASTlc1
0" & ' 5" APPLIES BETWEEN "L” & 1210 mm ; | J__
(057} FROM SEATING PLAAE. LEAD DI IS PLASTIC P N
UNCONTROLLED IN “H " & BEYOND 1270 mm .
(@57 FROK! SEATING FLANE ]_
B
B
STYLE2 = ‘l A
PIN 1. 3ASE p. b N i
2. EMMITTER I_T___jl ]
3. COLLECTOR | ! 'rH '
snru.apw:’7_ T I {
FILUMETERS INCHES F Lo
DM | MIN ¢ MAX | MIN . MAX t X STYLE 1
A 4m [ sn Lo oz , MILLMETERS INCHES 'i PIN1 BASE
B | 444 | 521 | 0175 | 0705 | DiM | MIN T MAX | MIN | MAX 2. COLLECTOR
C | 398 | 419 | 0125 | 0165 ] A | 420 | 460 | 0174 | 018! 3 ENTTER
D | 041 | 0% | 00w | 002 Dot ~p -~ B | 229 | 260 | 0091 ; 012
F | o4t | o4 | oo | oms | g c | 140 | 160 | 0056 £ Q0B
G | 114 [ 140 | 0045 | 0055 g — o B | o3 ;o4 | oot | oo NOTES
Wt — |25 | — o0 sccr Ah E | 167 | 180 | 0064 y 0070 1 DIMENSIONS A AND B ARE DATUMS,
J [ 241 | 267 | 0055 1 0105 f———R F | 044 T 053 | 0018 ! 0020 2 .J-15 SEATING PLANE.
K _{wig | — |ose] — [ G G 150 B3C 0 059 BSC 3 POSITIONAL TOLERANCE FOR LEADS
635 | — |oem0| — —i—+ J | o035 | 041 | 004 'I 0017 [4To 1w wou@ T eGIAG)
N_| 203 | 267 | 0080 | 0105 K | 080 | 104 | 0032 | 000
Pl as [ — |ois]| — @:’;__L L 360 B5C 0118 BSC 4 \9‘;:‘:“?9’?;‘*-‘*“““0“““0“5FERANS'
Rt343 [ — [oeis]| — ) N | 704 | 278 | oos1 | 0089 )
S | 036 | 041 | oo | o6le P | asa | 425 | 015 | ote7 5 CONTROLLING DIM. MILLIMETERS

1
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