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MICRODEVICES SBF-5089

Product Description

RoHS Compliant
Sirenza Microdevices’ SBF-5089 is a high performance InGaP/ S B F-50892 @ & Green Package
GaAs Heterojunction Bipolar Transistor MMIC Amplifier. A

Darlington configuration designed with InGaP process DC-500 MHZ, Cascadable
technology provides broadband performance up to 0.5 GHz .
with exc%)lllent thermal perfomance. The heterojunction | INGaP/GaAs HBT MMIC Amplifier
increases breakdown voltage and minimizes leakage current
between junctions. Cancellation of emitter junction non-
linearities results in higher suppression of intermodulation
products. Only a single positive supply voltage, DC-blocking
capacitors, a bias resistor, and an optional RF choke are
required for operation.

The matte tin finish on Sirenza’s lead-free package utilizes a
post annealing process to mitigate tin whisker formation and Product Features

is RoHS compliant per EU Directive 2002/95. This package is « Available in Lead Free, RoHS compliant
also manufactured with green molding compounds that & Green packagin ’ ’
contain no antimony trioxide nor halogenated fire retardants. «IP3 = 41dgm @924(;3MHZ

e Gain & Return Loss Vs Frequency +25¢c . . Stable Gain over Temperature
ros o - . * Robust 1000V ESD, Class 1C
2 Lé " * Operates From Single Supply
5 T — = 1. § | *Low Thermal Resistance
£ TR L . & | Applications
10 T 1 * Receiver IF Applications
15 a5 e Cellular, PCS, GSM, UMTS
. 40 ¢ IF Amplifier
T emeneyn * Wireless Data, Satellite Terminals
Symbol Parameter Units Frequency Min. Typ. Max.
70 MHz 20.5
G Small Signal Gain dB 240 MHz 18.5 20.0 21.5
500 MHz 18.0 19.5 21.0
70 MHz 21
P Output Power at 1dB Compression dBm 240 MHz 21
400 MHz 19.2 20.7
70 MHz 39.0
OIP3 Output Third Order Intercept Point dBm 240 MHz 41.0
400 MHz 37.5 39.5
IRL Input Return Loss dB 500 MHz 14 18
ORL Output Return Loss dB 500 MHz 12 16
NF Noise Figure dB 500 MHz 2.8 3.8
Vo Device Operating Voltage \Y% 4.5 4.9 53
I Device Operating Current mA 82 90 98
Ry il Thermal Resistance (junction to lead) °C/W 43

Test Conditions: V=8V I, =90 mA Typ. OIP, Tone Spacing = 1 MHz, Pout per tone =0 dBm

Rgas = 33 Ohms T, =25°C Z,=Z7Z =500hms, App circuit page 4

The information provided herein is believed to be reliable at press time. Sirenza Microdevices assumes no responsibility for inaccuracies or omissions. Sirenza Microdevices assumes no responsibility for the use of
this information, and all such information shall be entirely at the user’'s own risk. Prices and specifications are subject to change without notice. No patent rights or licenses to any of the circuits described herein are
implied or granted to any third party. Sirenza Microdevices does not authorize or warrant any Sirenza Microdevices product for use in life-support devices and/or systems. Copyright
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MICRODEVICES SBF-5089 DC-500 MHz Cascadable MMIC Amplifier

Typical RF Performance at Key Operating Frequencies

Frequency (MHz)

Symbol Parameter Unit 70 100 240 400 500 850
G Small Signal Gain dB 20.5 204 201 19.8 19.5 18.2
OIP, | Output Third Order Intercept Point dBm 39 39 41 39.5 39 34
P, | Output Power at 1dB Compression | dBm 21.0 210 21.0 20.7 20.8 18.6
IRL | Input Return Loss dB 194 19.9 201 20.9 22.0 26.8
ORL | Output Return Loss dB 17.2 15.8 18.6 240 375 15.5
Stz | Reverse Isolation dB 252 224 223 22.3 223 224
NF | Noise Figure dB 27 2.8 27 28 28 28

Test Conditions: Vg=8YV I, =90 mA Typ. OIP, Tone Spacing = 1 MHz, Pout per tone =0 dBm

R, ,.=33 Ohms T, =25°C Z,=Z =50 Ohms using app circuit see page 4

BIAS

Absolute Maximum Ratings

P1dB vs Temp

25 Max. Device Current (I,) 150 mA
. 2.1 |~ deea. Max. Device Voltage (V) 6V
£ T~ Max. RF Input Power +19 dBm
@ 205 2 : i
5 S
=~ 20 \ Max Operating Dissipated 08W
o NG Power '
3 N
2 1951 S )
o 19 \ ~ Max. Junction Temp. (T) +150°C
- i
§. 185 — +25¢ Operating Temp. Range (T,) -40°C to +85°C
=] ) - o e
O 181 ;O; Max. Storage Temp. +150°C
175 l , Operation of this device beyond any one of these limits may
50 150 250 350 450 550 650 750 850 cause permanent damage. For reliable continous operation,
Frequency(MHz) the device voltage and current must not exceed the maximum
operating values specified in the table on page one.
Bias Conditions should also satisfy the following expression:
IDVD < (TJ - TL) / RTH’ H TL:TLEAD
TOIP vs Temp Noise Figure vs Temp
43 5
41 —~ 45 -
39 / = - \i e 4
| S 35
o 37 \ el .
T35 [y p—
o 2 25
6 33 w I - mmoEm ol omE omeomoEom - -
e Zz 2
31 +25¢
1= - --40c 1.5 7 250
» +85¢c 1 1= = =40c
277 05 +—| +85¢
25 T T T T 0 1 T T T
50 150 250 350 450 550 650 750 850 50 150 250 350 450 550 650 750 850
Frequency(MHz) Frequency(MHz)
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MICRODEVICES SBF-5089 DC-500 MHz Cascadable MMIC Amplifier

Test Conditions : Vs = 8v, R-bias = 33ohm, Id = 90mA, Temp = +25¢

|S#| vs. Frequency |S21| vs. Frequency
10 22 ‘
12 215 o
-14 425 ——] 21 —330;
-40c
16 4850 20.5
T EE—— |
§-18—__ F R
=) _— 2 a5 RN
- Tt S TS
? -2 == o 19 =
24 < 185 e \
26 = 18 -
N
28 AN 17.5
-30 T T T 17 T T T
50 150 250 350 450 550 650 750 850 50 150 250 350 450 550 650 750 850
Frequency (VHz) Frequency (MHz)
|S+| vs. Frequency |Sz2| vs. Frequency
20 ‘ ‘ 10 ‘
205 4250 12 +25¢
-4 —-40c
21 s 14 ... 485C
215 61
- 25h 18]
m v m 3 = /
S mslt %\ e T oy 2 /
» 5l [ S 5 /
235 1 247
24 26
245 1 -28 1
50 150 250 380 450 550 60 750 850 50 150 250 350 450 550 750 850
Frequency (MHz) Frequency (MHz)
Bias Sweep vs. Temperature
NOTE: Output Return Loss Can be
100 1—— e improved at low end of band with L1
— a0 selection, see Page 4 app circuit.
80 1— +851 A
z
E 60
H
£
O 40
20 A
0
0 2 4 6 8
Source voltage
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MICRODEVICES SBF-5089 DC-500 MHz Cascadable MMIC Amplifier

Basic Application Circuit

Application Circuit Element Values

Frequency (Mhz)

VS O_/\/\/\/\/ Reference
Designator 70 100 240 £ 850
C, 1uF | 1000 pF | 1000 pF | 220 pF | 100pF
L C, 1uF | 100 pF | 100 pF | 100 pF | 68 pF
c Le 6.8uH | 1.2uH 12uH | 68nH | 33nH
L1 6.8nH | 6.8nH 6.8nH 6.8nH | 6.8nH
RF in RF out
>—| - 4“% Recommended Bias Resistor Values for I, =90mA
Rgas=(VsVp) 1
Supply Voltage(Vq) | 7.5V [ 8V 0V ]| 12V
Raus 27Q |33 Q | 550 | 77Q
Note: R, s provides DC bias stability over temperature.
: Q
0
© 1u; ) )
° fo0opr Mounting Instructions
o 0000
0000 QOOOOQ [
cooo cooo . : For broadban unconditional stability do nof
] L 1. NOTE: For broadband RF ditional stability do not
°eceo °o Oﬁw% oo eeee put GND vias under the exposed backside GND paddle.
\ mCB H 2. Solder the copper pad on the backside of the
0000000000 O0 ©000000000CO device package to the ground plane.
]o oo IN Q ourt ooof 3. Use a large ground pad area with many plated
through-holes as shown.
125304
SBFx089 BOARD 4. We recommend 1 or 2 ounce copper. Measurement
X
Q Q for this data sheet were made on a 31 mil thick FR-4
board with 1 ounce copper on both sides.

Pin # Function Description

Part Identification Marking 1 RF IN  |RF input pin. This pin requires the use
of an external DC blocking capacitor

C : chosen for the frequency of operation.

2,4 GND Connection to ground. Use via holes
B F5 B F5Z for best performance to reduce lead
inductance as close to ground leads as
possible.
1 2 3 1 2 3 3 RF OUT/ |RF output and bias pin. DC voltage is

BIAS |present on this pin, therefore a DC
blocking capacitor is necessary for
proper operation.

Tin-Lead Lead Free
A | Caution: ESD sensitive Part Number Ordering Information
Appropriate precautions in handling, packaging - .
‘z.\ and testing devices must be observed. st U oY, ReSISEED DeMiceS/ReCt
2 SBF-5089 7" 1000
SBF-5089Z 7" 1000
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SBF-5089 DC-500 MHz Cascadable MMIC Amplifier

- 0.3255[8.27] — -

PCB Pad Layout

Dimensions in inches [millimeters]

—=] |=— 0.0750 [1.91] (2X)
NOTE: For broadband RF —+ l~—0.0640 [1/63] (2X)
unconditional stability do not ™ *3-325;3 [; -gzl (";))(()
put vias under exposed gnd - " [0,64] (2X)
: HO | ® ©
0.0775 [1.97
; ron i S Fj ® 0.2560 [6.50]
0.0750 [1.91] ™
e | @
* | ] +
00899 2.28 LJ
INPUT/OUTPUT TRACE [ }) 0449 [1.14] T U L 0.0600 [1.52] [ 0.0450 [1.14]
CENTERLINE 0_0506 [1.29] * >\
I I
0.0800 [2.03] || .0420 [1.07]
T
0.0270 [0.69]~ - 0.0200 [@0.51] GND Via 9X
— ~— 0.0540 [1.37]

DEVICE
CENTERLINE

See Application Note AN-075
For Package Outline Drawing
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IR R MR R ) B i s B 78 K5 v - B i . —, K%
MPARERA 73 S HHE S5 SRR TC 5 M T oo IE B B 42 S PR A w], BB gt
=4 A rooft, A, FSr 4. R, Jbnt. WYL bilg. U, peEaE A 1
FL T AT LR 23 2 W) R it s JRE A 1 0 11T 0 2 J AR A 1, 1 4 R L A A
SRORGE— LSRR RS I 2% . TRATENARERE A . FFR A i oodefh. S, (L%
e MO R THEHL/DOC/DOM HL AL B RS ST HLIT AL MCU/DSP/ARM/FPGA 4K
PRREAE . AR AR BOAE, RARTEER) b IS RO R R L 7 SRR AR . AT DI RE
BEPRIT RIS o R s S A vl A PER B BERHZE, A 8b Bk T2 A mie—— A P E i 1 1
VAR T 2 BRIV 22 L RO 27 (DEZE R KM I By A i B B 90 1 e 20 R A ks k
I BrAN 8= A (T LT S S A R RVIVE o G PP 87 & s 2 N a1 108
T BT ARER RS R Tl JGER. Striona . Ak SR B, L B
Wi TR MBE. B s B CAD. EDA Hfh. JFAR MBI L T H s Bl e ARk,
XU E SR BHE I SCEFT R e A A E P L SEE TR T . KRR Lol k
A B, DR BT B CATV #8fF: SR, VCO. XS, PINJFR. AR MNE. JF
RME L AR A . DR A A BORAS . TR MMIC, RME . MG ds. Dhords.
WG G TERES . DEDEAS . BRETES. AT BARGE. MBI e oo A
Ph: LLANRSVE . LAMBWCE . JGrBIT G, JRRIE . RO TAE IR TR AL AR A0
TAREFIOCER AT DRI RGBT RS RO SGEF OGRS DO L O
HIES . J6IFIC. DWDM A A S RIS A« F P N R GO GIUR de SEE . JeehidE s
JCETBRE/ RRET . J6REhkAs . JBLTIE FCAE . JGRR R AR SR G AR JHMT AR DU I e
TCBMUR S IR . W 2F U5 FIRE A
B2 77 W A w7 e B R Dl -
T s v EAL RS B S B http://www. sensor—ic. com/
WL T 2™ http://www. pc—ps. net/
FIA T Iegs M : http://www. sunstare. com/
T T IA T 6 HL ™ S HT TP : //www. rfoe. net/
R IA T T fh I/ /www. icasic. com/
R rIE SRR = 5 2/ /www. sunstars. en/ IR CES AR B AL
Mk RN T AR F DA A2 2% A DA I 1K 1602 %
i 1E: 0755-82884100 83397033 83396822 83398585
fEE.: 0755-83376182  (0) 13823648918 MSN: SUNS8888@hotmail. com
ME%k: 518033  E-mail:szss20@163. com QQ: 195847376
DRYIBERS RS0 IRYIERRALEE FE A% f 1 T1T3% 2583 %5 Hiif: 0755-83665529 25059422
HARSH: 0755-83394033 13501568376
WAN R RV BOR, SOt AU« L, RABRSE, Wk fL At
Jentor Awl: AE U IEIX AR H 132 5k iR JE 3097 5
TEL: 010-81159046 82615020 13501189838 FAX: 010-62543996
By AT BT AR B 668 5 LI TR HL T 1T D125 5
TEL: 021-28311762 56703037 13701955389 FAX: 021-56703037
PE2 5y ATl P mB E R IX 20 B (Hh LR AR B MR R 5T )
VY257 2 F e 88 5 HL TRk % D23 5
TEL: 029-81022619 13072977981 FAX:029-88789382
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