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6367254 MOTOROLA SC

(XSTRS/R F)

m SEM

MOTO
TECHNICAL DATA

ROLA
ICONDUCTOR

89D D . EIL7E54 UO?8708 1

NPN Silicon High Frequency

Transistors

88D 78708

... 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-
fers superior quality and performance at low cost.

e High Gain-Bandwidth Product
fT = 8 GHz (Typ) @ 50 mA

e Low Noise Figure

NF = 2 dB (Typ) @ 500 MHz

High Gain

GNF = 17 dB (Typ) @ 30 mMA/500 MHz

® State-of-the-Art Technology

Fine Line Geometry

lon-Implanted Arsenic Emitters
Gold Top Metallization and Wires

Siticon Nitride Passivation
Tape and Reel Packaging Options
MMBR571 Available in Low Profile, Add L Suffix

MAXIMUM RATINGS

DT=3(-2]

MPS571
MXR571
MMBR571

LOW NOISE
HIGH RF GAIN

T0O-92
CASE 29
MPS571

»

SOT-89
CASE 345
MXR571

°

SOT-23
CASE 318
MMBR571
Standard and Low Profile

Ratings Symbol MPS571 MXR571 | MMBR571 | Unit
Collector-Emitter Voltage VceEo 10 Vde
Collector-Base Voltage VcBo 20 Vde
Emitter-Base Voltage VEBO 3 Vde
Collector Current — Continuous Ic 80 mA
Power Dissipation @ Tp = 25°C Pp 625 400 200 mwW

(Free Air) | {(Free Air)

Storage Temperature Tstg ~55 to +1580 °C
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6367254 MOTOROLA SC (XSTRS/R F) 89D rs8rus DT-3/-21
MPS571, MXR571, MMBR571

A\

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

[ Characteristic Symbol Min Typ Max | Unit I
OFF CHARACTERISTICS
Cc:lllector(;ﬁmil:i; Bll'eakdg;ovn Voltage V(BRICEO 10 12 — Vdc
¢ = 0.1 mAdc, Ig =
Cc)‘lllector1-BasAedBr:eakdoov;/n Voltage V(BR)ICBO 20 — —_ Vdc i
c = 1 mAdc, ig =
1
Er?Iitter—g(a)s:ABdrealkdowg)Voltage V(BRJEBO 25 — — Vdc ’
e 2 50 RAG, IG !
Collector Cutoff Current IcBO - — 10 pAdc !
(Ve = 8 Vdc, Ig = 0)
ON CHARACTERISTICS
DC Current Gain hgg 50 — 300 —
{ic = 30 mAdc, Vcg = 5 Vdc)
DYNAMIC CHARACTERISTICS .
Collector-Base Capacitance Ceb — 0.7 1 pF :
(Vcg = 10 Vdc, g = 0, f = 1 MHz) :
Current Gain-Bandwidth Product fr GHz '
{Vce = 5 Vdc, ic = 50 mAdc, f = 1 GHz) MPS571 — 6 —_ .
MXR571 — 7 — ,
MMBR571 — 8 — :
FUNCTIONAL TESTS l
Gain @« Noise Figure GNF d8 :
(Ic = 10 mAdc, Vcg = 5Vdc)  MPS571  f = 0.5 GHz - 14 — {
f=1GHz - 9 -
MXR571  f = 0.6 GHz - 16 -
f=1GHz —_ 9.5 —_
MMBR571 f = 0.6 GHz —_ 16.5 -
f=1GHz — 10.5 -
Noise Figure NF dB
{Ilc = 10 mAde, Vgg = 6 Vdc} MPS571  f = 0.5 GHz - 2 —_
f=1GHz — 2.6 —
MXR571 f = 0.5 GHz - 2.1 —
f=1GHz - 2.7 -
MMBR571 f = 0.5 GHz — 2 -
f=1GHz — 2.6 -
Figure 1. Maximum Available Gain Figure 2. Current Gain-Bandwidth versus
versus Frequency Collector Current @ 1 GHz
% T s: T T T T = 10 !
& GAmx=Tsf;—(k=uk2—m.kz1_ e i
e
=2 " 38 Mm'.
& CE= 2
§ 5 ~ Ic=30mA E 6 [~ _MxR571
. E: SR g P4 TG
< =
N
Zn - W4
- =
= = 1
g e I K
%5 | MMeRs1 Z Veg =5V N
= MXBST1 I Jypss7t 8;: = 1GHz -
& i =1 .
0 oo N
04 0.6 1 2 3 0 10 20 30 40 80 60 0 80 90 100
f. FREQUENCY (GHz) Ic. COLLECTOR CURRENT (mA} H
=
!
¥
£
3

MOTOROLA RF DEVICE DATA

3-199




MOTOROLA SC {XSTRS/R FF

6367254 MOTOROLA SC (XSTRS/R F) 89D 78710 D'TL3[-;2|
MPS571, MXR571, MMBR571

89D D l L3k7254 0078710 U

Figure 3. Input Capacitance versus Figure 4. Output Capacitances versus
! Emitter Base Voitage Collector-Base Voltage
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Figure 5. Gain at Noise Figure versus
Collector Current
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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
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Figure 8. Maximum Unilateral Gain and
Insertion Gain versus Frequency
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WOV LI MUIUNULA DU (XDIKS/K +)

78713 DT-— —
MPS571, MXR571, MMBR571 T-3(-2]

TO-92 MPS571

INPUT/QOUTPUT REFLECTION COEFFICIENTS FORWARD/REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
VCE=5V.Ic = 30 mA VCe =5V, I¢g = 30 mA

COMMON EMITTER S-PARAMETERS

VcE I f 511 $21 S12 822

(Voits} | (mA} {MHz) 1S11: - 1821 cé 1S12 Py 1S22! ‘e
5 5 200 0.62 -80 8.22 122 0.07 56 0.63 —-44
500 0.40 -148 4,52 87 0.1 50 0.36 —-568

1000 0.39 155 2.51 54 0.16 48 0.23 -78
1500 0.46 122 1.86 32 0.23 42 0.15 -114

2000 0.59 100 1.50 14 031 33 0.14 173

15 200 0.33 -121 12.88 105 0.05 67 0.37 ~-59

500 0.28 -175 5.62 79 0.10 65 0.18 -67

1000 0.32 143 2,99 53 0.18 55 0.08 -94

1500 0.40 17 2.14 32 0.27 42 0.07 7

2000 0.55 a5 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 5.76 76 0.1 70 0.13 —68
1000 0.30 130 3.05 50 0.2 55 0.04 -136

1500 0.41 106 211 28 0.29 38 0.12 130

2000 0.56 85 1.70 1 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 o1 —-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

2000 0.56 84 1.70 1 0.36 } 23 0.27 100
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MOTOROLA SC {XSTRS/R F}
MPS571, MXR571, MMBR571

a9p DlI:.EII:?EE'-I oo?a87L4 ¢ r )
“ ror 14 v-3)-2]

SOT-89 MXR571

INPUT/OUTPUT REFLECTION COEFFICIENTS
versus FREQUENCY
VCE=5V,Ic = 30 mA

COMMON EMITTER S-PARAMETERS

FORWARD/REVERSE TRANSMISSION
COEFFICIENTS versus FREQUENCY
Veeg =6V, Ig = 30 mA

VcE I t S 8§21 S12 S22

{Voits) | (mA} {MHz) 1S9 ‘d 1S21° b iS12: id 1S22 )
5 5 200 0.60 -84 7.94 120 0.08 56 0.58 -45
500 0.39 -162 417 86 0.11 54 0.34 -56

1000 0.39 161 2,32 62 0.19 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 0.28 -178 5.13 81 0.1 69 0.18 -73

1000 0.33 148 2,75 62 0.22 65 0.15 -99
1500 0.37 123 1.93 a7 0.30 56 0.16 -118
2000 0.42 100 1.65 34 0.37 49 0.17 -139

30 200 0.28 -149 12.74 97 0.05 74 0.23 -89

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 -12
1500 0.36 120 2.02 a7 0.31 57 0.16 -132
2000 0.40 98 1.62 35 0.38 49 0.17 - 152

50 200 0.26 -162 13.03 94 0.05 77 0.18 -71

500 0.27 169 5.43 79 0.12 75 0.11 -85
1000 0.32 142 2.88 62 0.22 67 0.12 -117
1500 0.36 119 2,02 47 0.31 57 0.15 -137
2000 0.40 97 1.60 35 0.38 49 0.17 ~155
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" MPS571, MXR571, MMBR571

SOT-23 MMBR571

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD/REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
Vg =5V.Igc =30 mA VCg =5V, Igc = 30 mA

COMMON EMITTER S-PARAMETERS

VcE ic f S11 S21 S12 S22
{Volts) | (mA) [ (MHz) 1811l I 18211 ¢ 1S12i ¢ 1822] ¢
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 58 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 60 0.35 -73
500 0.43 -169 6.03 86 0.09 66 0.17 -94
1000 0.44 168 3.20 72 0.16 67 0.14 -111
- 1500 0.45 152 221 58 0.22 64 0.11 -118
H 2000 0.46 137 1.80 a8 0.29 59 0.10 ~131
30 200 0.42 ~148 14.79 102 0.04 68 0.26 -87
: 500 0.41 -177 6.31 84 0.09 72 0.14 ~-115
: 1000 0.42 165 3.35 7 0.16 70 0.12 -135
¢ 1500 0.44 151 2.29 59 0.23 65 0.11 -144
i 2000 0.44 135 1.84 a8 0.30 60 0.10 ~167
i 50 200 0.41 - 159 15.14 98 0.04 73 0.21 -96
H 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 2.32 58 0.23 66 0.10 —151
2000 0.45 134 1.84 48 0.30 60 0.09 -163
i
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OUTLINE DIMENSIONS

D L3L7254
78716

89

007871k O r

D T-31-2|

1
--I D te— !
v i
m- - SO0T-23 . SOT-23
T CASE 318-02 3 T CASE 318-03
3 TO-236AA ) TO-236AB
B L Standard . B L Low Profile H
1 2 1 1 2 H
R Y H : 2
ST t
AN .
| Nowe— Nore——s
— Hle——G— —= H -—G—
f————A———— A
: T ' ¥
R - E )| f 3\.
: ¥ H
K M §d —K M Fo
MILUMETERS INCHES | WELUMETERS | INCHES |
| DM | MIN ; MAX | MIN : MAX { DM | MIN | MAX | MEN | RAX
| A 1 280 | 304 ;0M02 01197 STYLE 6 280 30 01102 : 01197 § STYLE6
120 {140 [ ootz [ oesst PN T BASE 120 1 140 { ooz ouss | PN 1 BASE
| ¢ Joss 120 (0033 , 004M 2 EMITIER 089 } 1M 00K JO0MM 2.EMITTER
03 {00150, 00177 3 COLLECTOR 037 | 04, 0015 , 00177 | 3. COLLECTOR
0055 | 0130 | 00034 | 0GO5 0065 : 013) | 00031, 00051
173 I 0701 00807 { 128 o 00701 ; 00807
___i_uw__w NOTES 051 80 00200 { 00236 HOTES
010 1 025 0000 0003 ¢ 1. DIMENSTON NG AND TOLERANCIAG PER ANSI 013 ] 0100 | 00005 | 000801 'y pyMENSIONING AND TOLERANCING FER ANSI
L {210 |25 ;0053000884 2 Y145, 1562 10 | 250 , 00830 0GB, yiqsy, 1932
B 045 ;060 : OOIE0  00X6 CONTROLLING DMENSION AUTUMETER M | 045 | 060 ;0018 {00236 | MENSION MILUMETER;
B 06 060 o0 0y SION ERS L e oo CONTROLLIAG DIVENSION MILUMETERS
NOTES { . A —n
1. CONTOUR OF PACKAGE BEVOND ZONE “#” 1S TO-92 b ¢ SOT-89
UNCONTROLLED. CASE 29-02 ' E l: CASE 345-0
2. DIM “F* AFFLIES BETWEEN “H" AND“L”. DIM TO.226AA , i halan PLASTIC 1
T & 5 APPLIES BETWEEN 1" & 1270 mm | — r
05 FROM SEATING PLANE. LEAD DI IS PLASTIC i & N
UNCONTROLLED IN "H* & BEYOND 12.70 mm { 2 3
057 FROM SEATING FLANE ! oy i L T
— III'
STRE? A F L D
PIN 1. 3ASE . i
2. EMMITTER PT_ 7 ¥ -6
3. COLLECTOR L L
SEATE\GH.M‘!7_ T i 5
INCHES F= Lo
ot N °MAX t K
43 | 533 ) 0170 | 0210 s INCHES 'I s‘gﬁi' BASE
444 | 521 | o115 } 0205 i | MR 2. COLLECTOR
318 419 125 ¢ 0185 ‘HJ l 0174 ) 0181 3' EMITTER
041 056 | 0016 | 0022 . 0031 ;| 0102
041 048 0016 } 0018 - G 0056 ¢ 0062
114 140 0045 § 0035 i g — s 0015 | 0018 NOTES
— 254 — 0100 sect AA 0064 | 0070 1 DIMENSIONS A AND B ARE DATUMS.
24 267 | 0055 1 0.105 t R 0018 ; 0020 2 -T-1S SEATING PLANE.
x| - 050 1 — I (c 0059 Bgco 5 3 POSITIONAL TOLERANCE FOR LEADS
— el — L) [elowoon@l1[s6/x0)
03 | 267 | 0060 | 0105 L 0032 | 0040 [¢low0ws®
o T = Toas T — N 011885C 4. DIMENSIONING AND TOLERANCING PER ANST
Q1 — 1] — Int ¥ 0081 | 0089 Y145, 1913
3 T 0ar [ 0014 | ooi6 =lN— o——l—w, 0167 § CONTROLLING DIM. MILLIMETERS
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