MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

PNP Silicon High Frequency MMI\I'I:BSI;SE???G

Transistors

. this high current gain-bandwidth transistor makes an excellent RF amplifier and
osc|I|ator It is available in the surface mount SOT-23 as well as the popular TO-92
low cost plastic packages. LOW NOISE

® High Current Gain-Bandwidth Product HIGH RF GAIN
fr = 5.5 GHz (typ) @ Ic = 20 mA — MMBR536
fr = 4.5 GHz (typ) @ Ic = 20 mA MPS536

e High Gain
GNF = 14 dB (typ) @ 10 mA/500 MHz

e Low Collector-Base Capacitance
Ccb = 0.8 pF (typ) @ Vcp = 5 Vdc

® Tape and Reel Packaging Options

TO-92
CASE 29-02
MPS536

V.

SOT-23
CASE 318
MMBR536
Standard and Low Profile

MAXIMUM RATINGS

Rating Symbol MPS536 MMBRS536 Unit
Collector-Emitter Voltage VCEO 10 10 Vdc
Collector-Base Voltage VcBO 15 15 Vdc
Emitter-Base Voitage VEBO 4.5 4.5 Vdc
Collector Current — Continuous Ic 30 30 mA
Power Dissipation @ Ta = 25°C Pp 625 200* mwW

Derate Above 25°C 5 1.6 mW/°C

Storage Temperature ] Tstg -65t0 +150 | —65to +150 °C

*Free air

ELECTRICAL CHARACTERISTICS (Tc = 25°C *For both package types unless otherwise noted)

Characteristic Symbol Min Typ Max I Unit |
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (ic = 2 mA, Ig = 0) V(BR)CEO 10 — — Vdc
Collector-Base Breakdown Voltage (Ic = 100 pA, Ig = 0) V(BR)CBO 15 — — Vdc
Emitter-Base Breakdown Voltage (Ig = 10 uA, Ic = 0) V(BR)EBO 45 - — Vdc
Collector Cutoff Current (Vcg = 10 Vdc, Ig = 0) IcBO — — 10 nAdc
(continued)
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MPS536, MMBR536

ELECTRICAL CHARACTERISTICS — continued (Tc = 25°C *For both package types unless otherwise noted)

L Characteristic l Symbol I Min l Typ I Max l Unit
ON CHARACTERISTICS
| DC Current Gain (Ic = 20 mA, Vcg = 5 V) | e | 20 T — [ 200 | — ]
DYNAMIC CHARACTERJSTICS
Current Gain-Bandwidth Product fr GHz
(Ic = 20 mAdc, Vcg = 5Vdc, f = 1 GHz)  MPS536 — 45 —
MMBR536 — 5.5 —
Collector-Base Capacitance Cecb - 0.8 1.2 pF
(Vcg = 5Vdc, If = 0, f = 1 MHz)
FUNCTIONAL TESTS
Gain @ Noise Figure GNE dB
(Ic = 10 mAdc, Vg = 5 Vdc) f = 500 MHz — 14 —
f=1GHz — 8 —
Noise Figure NF dB
(Ic = 10 mAdc, Vcg = 5 Vdc) f = 500 MHz — 45 —
f=1GHz — 6 —
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Figure 1. Current Gain-Bandwidth Product Figure 2. Maximum Available Gain (GAmax)
versus Collector Current versus Frequency
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Figure 3. Maximum Unilateral Gain (Gymax) Figure 4. Maximum Unilateral Gain (Gymax)
and Insertion Gain (|S21|2) and Insertion Gain (|S21|2)
versus Frequency versus Frequency
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MPS536, MMBR536
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Figure 5. Gain at Noise Figure versus Figure 6. Noise Figure versus Collector Current
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MPS536, MMBR536

MPS536 MPS536
. FORWARD/REVERSE
INPUT/OUTPUT REFLECTION COEFFICIENT TRANSMISSION COEFFICIENTS
. versus versus
FREQUENCY FREQUENCY
VCE =10V, Ic = 10 mA VCE =10V, Ic = 10 mA

MPS536
COMMON EMITTER S-PARAMETERS
Vce Ic f S11 S21 S12 S22 -

(Volts) | (mA) (MHz) iS11. ‘b S2q! ‘b S92 z 1S22! L
10 5 200 0.60 ~43 6.60 125 0.07 68 0.7 -35
500 0.30 - 60 3.64 87 0.14 57 0.47 -43

1000 0.17 -103 21 56 0.22 43 0.32 - 69
1500 0.15 156 1.70 28 0.30 28 0.22 -112
2000 0.28 110 1.29 2 0.33 13 0.25 -174

10 200 0.48 -52 8.78 118 0.06 69 0.62 -42

500 0.21 - 66 4.31 84 0.12 60 0.37 —46

1000 0.12 -122 240 54 0.20 47 0.24 -73
1500 0.18 138 1.90 29 0.29 31 0.16 -126

2000 0.32 104 1.41 4 0.33 16 0.23 170

20 200 0.38 -59 10.21 112 0.06 70 0.54 —46

500 0.14 ~76 472 81 0.12 63 0.30 -47

1000 0.11 -144 2.58 53 0.20 49 0.19 -74
1500 0.22 132 1.99 28 0.29 34 0.12 -139

2000 0.35 103 1.46 4 0.33 19 0.22 161
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MPS536, MMBR536

MMBR536 MMBR536
INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD AND REVERSE TRANSMISSION COEFFICIENTS
< versus versus
FREQUENCY FREQUENCY
Vge = 10V, Ic = 10 mA VCE =10V, Ic = 10 mA
+150

MMBR536
COMMON EMITTER S-PARAMETERS
VCE Ic f S11 S21 S12 S22

(Volts) | (mA) | (MHz) [S11i Lo Is21l Lo S12] Lo 22| 2
10 5 200 0.60 ~44 6.47 126 0.07 66 0.68 -35
500 037 -70 357 97 0.14 60 0.48 -50

1000 0.27 ~105 2.16 74 0.22 53 0.40 -69

1500 0.24 -138 1.62 58 0.29 46 0.37 -87

2000 022 ~166 1.38 44 0.33 42 0.34 -103

10 200 048 -54 8.65 120 0.06 66 0.58 - 40

500 0.30 -82 4.32 94 0.12 62 0.38 -58

1000 0.24 -122 252 74 0.20 57 0.32 -78

1500 0.24 - 156 1.84 59 0.27 51 0.30 -96

2000 0.24 178 1.54 46 0.32 47 0.28 -112

20 200 0.39 -63 10.10 115 0.06 67 0.49 ~50

500 0.25 -94 477 9 0.1 65 0.32 -65

1000 0.24 ~136 272 73 0.19 60 0.27 -84

1500 0.24 -167 1.96 58 0.26 54 0.26 ~102

2000 0.26 168 1.63 46 0.32 50 0.25 -119
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MPS536, MMBR536

OUTLINE DIMENSIONS

NOTES
1 CONTOUR OF PACKAGE BEYOND ZONE P 1S T_MILLIMETERS | INCHES
UNCONTROLLED | DIM . MIN | MAX | MIN | MAX
2. DIM “F" APPLIES BETWEEN “"H" AND “L” DIM LA 432 533 0170 | 0210 |
“D" & “S” APPLIES BETWEEN “L" & 1270 mm B | 444 521 | 0175 | 0205
(05°) FROM SEATING PLANE. LEAD DIM IS C | 318 | 419 | 0125 | 0165
UNCONTROLLED IN “H” & BEYOND 1270 mm D | 041 | 05 | 0016 | 002 |
105" FROM SEATING PLANE F | 041 | 048 | 0016 | 0019
G | 114 | 140 | 0045 [ 00%
All JEDEC dimensions and notes apply H - 254 - 0.100 |
J . 241 | 267 | 0.085 | 0.105
STYLE 2 K | 1270 | — 050 | —
PIN 1. BASE L [ 63 | — [o02:0 | —
2 EMMITTER N | 203 | 267 | 0080 | 0105
3 COLLECTOR P 2% - | ons —
R, 34 — [0 | —
T0-92 S | 03 _ 04l 0014 | 0016
CASE 29-02
TO-226AA
PLASTIC
D -
ﬂ* T \OTES
©STN.E T TWRL 3 0BSO
. I L WEh OBSOLEE o MILLIMETERS INCHES
DS Owg s DIM _MIN__MAX___MIN _ MAX
B L T A__280 304 01102_0N97
N o - B 20 140 00472 00551
2 - . M
L‘_] U 1 ¢ CONTROLAGTMENS TN M C o8 120 0om 00en
D 0% 046 00150 00y
— s 5‘;;51‘5“55 F 0085 _ 03 00034 00050
[ a— i G _'78 204 0070100807
e Hw- G = 2 W 05 36C 00200 00236
3. COLLECTOR K00 25 00040 00038
- A - L 210 25 _0083C 00984
- T M__04 0018000236
N 089 102 00350 00401
c SOT-23
v ' CASE 318-02
— i TO-236AA
—-K =M= F- Standard
D ~—
M T vores
T 1. DIMENSIONING AND TOLERANCING PER ANSI
3 2. Y145M, 1982. DIM
B L CONTROLLING DIMENSION: MILLIMETERS —a ]
; ; S | 3
: STYLEG: D
L [ s ,
N 2. EMITTER G
e H e G—» 3. COLLECTOR ]
[3
-——— A —— — L
: . [l
¢ SOT-23 N
! CASE 318-03
A
! ——i TO-236AB
Lk —»im F} Low Profile
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MOTOROLA
m SEMICONDUCTOR /15
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
e High Gain-Bandwidth Product
fT = 8 GHz (Typ) @ 50 mA

® Low Noise Figure
NF = 2 dB (Typ) @ 500 MHz

e High Gain
GNF = 17 dB (Typ) @ 30 mA/500 MHz

® State-of-the-Art Technology T0-92
Fine Line Geometry CASE 29
lon-Implanted Arsenic Emitters MPS571

Gold Top Metallization and Wires
Silicon Nitride Passivation

e Tape and Reel Packaging Options %
e MMBR571 Available in Low Profile, Add L Suffix
SOT-89

CASE 345
MXR571

S

SOT-23
CASE 318
MMBR571
Standard and Low Profile

MAXIMUM RATINGS

Ratings Symbol MPS571 MXR571 l MMBR571 | Unit
Collector-Emitter Voltage VCEO 10 Vdc
Collector-Base Voltage VcBO 20 Vdc
Emitter-Base Voltage VEBO 3 Vdc
Collector Current — Continuous Ic 80 mA
Power Dissipation @ Ta = 25°C PD 625 400 200 mwW

(Free Air) | (Free Air)

Storage Temperature Tstg —55to +150 °C
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MPS571, MXR571, MMBR571

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

[ Characteristic Symbol Min Typ Max | unit |
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BR)CEO 10 12 — Vdc

(Ic = 0.1 mAdg, Ig* = 0)

Collector-Base Breakdown Voltage V(BR)CBO 20 — — Vdc
(Ic = 1 mAdc, Ig = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 25 — — Vdc
(Ie = 50 wAdc, Ic = 0)

Collector Cutoff Current IcBO — — 10 pnAdc
(Vcg = 8Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hre 50 — 300 —
(Ic = 30 mAdc, Vcg = 5 Vdc)

DYNAMIC CHARACTERISTICS

Collector-Base Capacitance Ceb — 0.7 1 pF
(Ve = 10Vdc, Ig = 0, f = 1 MHz)
Current Gain-Bandwidth Product fr GHz
(VCE = 5Vdc, Ic = 50 mAdc, f = 1 GHz)  MPS571 — 6 —
MXR571 — 7 —
MMBR571 — 8 -
FUNCTIONAL TESTS
Gain ‘@ Noise Figure ' GNF dB
(Ic = 10 mAdc, Vcg = 5 Vdc) MPS571  f = 0.5 GHz — 14 —
f=1GHz — 9 —
MXR571 f = 0.5 GHz — 15 -
f =1GHz — 95 —
MMBR571 f = 0.5 GHz — 16.5 -
f = 1GHz -— 10.5 -
Noise Figure NF dB
(Ic = 10 mAdc, Vcg = 5 Vdc) MPS571  f = 0.5 GHz ! — 2 —
f=1GH: - 26 —
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
2% —T T T — T = 10
= GAMAx=%%(k:\(k7—1mk>1_ s
x 1
= P S 8 MMBRS71
g Veg =5V § T
§ 5 N Ic = 30mA = ; - MXR571
2 2 7 MPSETT | N
S LA
ERl) RS 34
=1 o
= z
%5 MMBRS71_| ) Vee =5V
o< =
S MXR571 vess71] £ f=1GH
< | | £
0.4 0.6 1 2 3 0 0 20 30 40 50 60 70 80 80 100
f, FREQUENCY (GHz) Ic, COLLECTOR CURRENT (mA)

MOTOROLA RF DEVICE DATA

3-199



MPS571, MXR571, MMBR571

Figure 3. Input Capacitance versus

Emitter Base Voltage

{a) TO-92 MPS571

Collector-Base Voltage

Figure 4. Output Capacitances versus
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MPS571, MXR571, MMBR571

Figure 5. Gain at Noise Figure versus Figure 6. Noise Figure versus Collector Current
Collector Current
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MPS571, MXR571, MMBR571

Figure 7. Gain at Noise Figure and Noise Figure 8. Maximum Unilateral Gain and
Figure versus Frequency Insertion Gain versus Frequency
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MPS571, MXR571, MMBR571

TO-92 MPS571

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD/REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
VCE=5V.Ic = 30 mA VCE =5V.Ic =30 mA

COMMON EMITTER S-PARAMETERS

Vce ic f S11 S21 S12 S22

(Volts) | (mA)} | (MHz) S11 S S21 ) S12| <o 'S22| o
5 5 200 0.62 -80 8.22 122 0.07 56 0.63 —-44
500 0.40 —-148 452 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 42 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 67 0.37 -59

500 0.28 -175 5.62 79 0.10 65 0.18 -67

1000 0.32 143 2.99 53 0.19 56 0.08 -94

1500 0.40 117 214 32 0.27 42 0.07 17

2000 0.55 95 1.74 17 0.35 30 0.198 17

30 200 0.23 -143 13.65 99 0.05 75 0.26 -62

500 0.23 169 5.75 76 0.11 70 0.13 -68
1000 0.30 130 3.05 50 0.21 55 0.04 -136

1500 0.41 106 21 28 0.29 38 0.12 130

2000 0.56 85 1.70 il 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 oM 72 0.1 -66
1000 0.30 128 3.09 49 0.21 56 0.03 - 149

1500 0.41 105 21 28 0.29 39 0.12 127

2000 0.56 84 1.70 M 0.36 23 0.27 100
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MPS571, MXR571, MMBR571

SOT-89 MXR571

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD/REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
Veg =5V.Ic =30 mA VCE=5V.Ic =30mA

1800

COMMON EMITTER S-PARAMETERS

VCE Ic f S11 S21 S12 S22

(Volts) | (mA) (MHz) 1S11 s S21’ s 1812 cd S22 '
5 5 200 0.60 -84 7.94 120 0.08 56 0.58 -45
500 0.39 -152 4.7 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 0.49 106 133 31 0.32 52 0.26 -106

15 200 0.33 -126 11.89 101 0.06 67 0.32 -63

500 0.29 -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 47 0.30 56 0.16 -118

2000 0.42 100 1.55 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 0.1 73 0.13 -82
1000 0.32 144 2.85 62 0.22 66 0.13 112
1500 0.36 120 2.02 47 0.31 57 0.15 -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 -7

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 19 2.02 47 0.31 57 0.15 -137
2000 0.40 97 1.60 35 0.38 49 0.17 - 155

15—
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MPS571, MXR571, MMBR571

SOT-23 MMBR571

INPUT/OUTPUT REFLECTION COEFFICIENTS FORWARD/REVERSE TRANSMISSION
versus FREQUENCY COEFFICIENTS versus FREQUENCY
VCE =~5 V. Ic = 30 mA VCE=5V.Ic = 30 mA
+i50

COMMON EMITTER S-PARAMETERS

VCE Ic f S11 $21 S12 S22

(Volts) | (mA) (MHz) S11! Lé 1S21] Ld 1S12| Lé S22 Lé
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 -Nn

1500 0.51 161 1.82 57 0.18 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 -m
1500 0.45 152 2.2 58 0.22 64 0.11 -118

2000 0.45 137 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 -177 6.31 84 0.09 72 0.14 -115
1000 0.42 165 3.35 Al 0.16 70 0.12 -135
1500 0.44 151 2.29 53 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 7 0.12 —143

1500 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
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MPS571, MXR571, MMBR571

OUTLINE DIMENSIONS

- D -

! D -

| R
‘ M T SOT-23 [] T SOT-23 »
i CASE 318-02 " CASE 318-03 i
3 TO-236AA TO-236AB }
B L Standard L Low Profile i
; 1 2 oy 1 2 ;
N N |
—» H -—— —G—» > H -— —G—»
-~ A -~ A .
N i
c c
[y AR
= —r )
K M~ F- —K =M= F-
MILLIMETERS INCHES | MILLIMETERS INCHES
oM TMN  MAX MAX DIM T MIN | MAX | MIN
A_ 280 . 304 011020197 STYLE 6 A, 280 | 304 00102 01197 ——
B 120 | 140 00472 00551 PIN 1. BASE B 120 140 00472 00551 PIN 1. BASE
€ .08 120 0033 00472 2.EMITTER C 08 111 0035 0044 2 EMITTER
D 03 04 00150 00177 3. COLLECTOR D [0y , 046 L0005 00177 3. COLLECTOR
F 0085 0130 , 00034 | 0.0051 F | 0085 | 0130 00034 00051
G i 00701 | 0.0807 | G | 178 | 204 _ 00701 00807
[ W 051 060 002000036, yores H | 051 , 080 00200 0023 NOTES
K .00 025 _ 00040 | 00038 | 1. DIMENSIONING AND TOLERANCING PER ANSI K_| 0013 | 0100 00005 00040 1. DIMENSIONING AND TOLERANCING PER ANS!
L 20 250 00830 | 00984 ) Treom 1982 L | 210 250 00830 00384 2 Viasm, 1982
M . 045 060 . 00180 | 0.023 # M | 045 060 0018 00236 : <
NTROLLING DIMENSION MILLIVETERS LM T TER
T ST T TS CONTROLLING N e ot o CONTROLLING DIMENSION  MiLLIMETERS
|
| nores: f— A =y
| 1. CONTOUR OF PACKAGE BEYOND ZONE P IS TO-92 | c SOT-89
: UNCONTROLLED CASE 29-02 E = [: CASE 345-01
| 2. DIM “F" APPLIES BETWEEN "H" AND “L". DM T0O.226AA ‘ | = PLASTICo
: “D" & 5" APPLIES BETWEEN "L” & 12.70 mm I ) T i
(0.5°) FROM SEATING PLANE. LEAD DIM IS PLASTIC e N
UNCONTROLLED IN “H" & BEYOND 12.70 mm § bz s
0.5") FROM SEATING PLANE | [ T
u B
[ | | 1
X
STVLE 2 —t8 A F L— -
PIN 1. 3ASE . —
2 EMMITTER PI G T -6
3. COLLECTOR \ R ; L
SU"NGPLANE!T T 1 |
MILLIMETERS INCHES F t
DM [ MIN MIN 1K
A [ 43 [ 533 [ 0170 [ 0210 INCHES ST;,EE11‘BASE
B | 444 | 521 | 0175 | 0205 . DM MIN_MAX :
C | a8 | 419 | 0125 | 0165 { A s b1 Fowmen
D | 041 | 056 | 0016 | 002 p—ilor [ 0091 | 0102 :
F | 041 | 048 | 0016 | 0019 g ¢ 0056 | 0062 |
G | 114 | 140 | 0045 | 0055 e, D 0015 | 0.018 NOTES
H| — [258 ] — [o00 SECT. AR E 0064 | 0070 1. DIMENSIONS A AND B ARE DATUMS.
J | 241 | 267 | 0085 [ 0105 =R F 0018 | 0020 2. -T-15 SEATING PLANE
K [ 1270 | — | 0s00 | — o c [ ! 0059 BSC 3. POSITIONAL TOLERA ADS
L 635 | — o0 | — | ___g J | 035 | 04 | 0014 | 0017 [¢]0.100004)
N | 203 | 267 | 0080 | 0105 @ 1 K 080 | 1.04 | 0.082 | 0040 -
b T2 T Toms | = N L 3m08sC O.118BSC 4. DIMENSIONING AND TOLERANCING PER ANSI
R | 343 | — o015 | — N ! N | 204 | 228 | 0081 | 0089 Y145, 1973
s o3 T oa oot | o0 0 45 T 0156 0160 5 CONTROLLING DIM: MILLIMETERS
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