NLB-400

Cascadable Broadband GaAs MMIC Amplifier I NLB-00 g
DC to 6GHz

The NLB-400 cascadable broadband InGaP/GaAs MMIC amplifier is a
low-cost, high-performance solution for general purpose RF and
microwave amplification needs. This 50Q gain block is based on a
reliable HBT proprietary MMIC design, providing unsurpassed Features

performance for small-signal applications. Designed with an external = Reliable, Low-Cost HBT Design
bias resistor, the NLB-400 provides flexibility and stability. The NLB- m 15.5dB Gain, +12.0dBm

400 is packaged in a low cost, surface-mount plastic package, P1dB at 2Ghz

providing ease of assembly for high-volume tape-and-reel = High P1dB of
. +14.6dBm at 6.0GHz
requirements.

m  Single Power Supply Operation

= 50Q I/O Matched for High
Frequency Use

Package: Micro-X, 4-pin, Plastic

Applications

= Narrow and Broadband
Commercial and Military Radio
Designs

m Linear and Saturated Amplifiers

m Gain Stage or Driver Amplifiers
for MWRadio/Optical Designs
(PTP/PMP/LMDS/UNII/VSAT/
WLAN/Cellular/DWDM)

Functional Block Diagram

Ordering Information

NLB-400 Cascadable Broadband GaAs MMIC Amplifier DC to 6GHz
NLB-400-T1 Tape & Reel, 1000 Pieces
NLB-400-E Fully Assembled Evaluation Board
NBB-X-K1 Extended Frequency InGaP Amp Designer’s Tool Kit
RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS131016
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NLB-400

Absolute Maximum Ratings

Parameter Rating Caution! ESD sensitive device.

RF Input Power +20 dBm

Power Dissipation 300 mw

Device Current 70 mA RoHS (Restriction of Hazardous

Substances): Compliant per EU Directive

Channel Temperature 200 °C 2011/65/EU.

Operating Temperature -45 to +85 °C

Storage Temperature -65 to +150 °C Exceeding any one or a combination of the Absolute

- — — Maximum Rating conditions may cause permanent

Exceeding any one or a combination of these limits may cause permanent damage. damage to the device. Extended application of Absolute

Maximum Rating conditions to the device may reduce
device reliability. Specified typical performance or
functional operation of the device under Absolute
Maximum Rating conditions is not implied.

Nominal Operating Parameters

Specification

Parameter ——— 1 i Condition
General Performance Vo= +3.9V, lcc= 47TmA, Zo=50Q, Ta= +25°C
Small Signal Power Gain, S21 16.0 17.0 dB f=0.1GHz to 1.0GHz
13.0 dB f=1.0GHz to 4.0GHz
10.8 115 dB f=4.0GHz to 6.0GHz
Gain Flatness, GF +0.65 dB f=0.1GHz to 2.0GHz
Input VSWR 1.65:1 f=0.1GHz to 4.0GHz
1.65:1 f=4.0GHz to 6.0GHz
1.75:1 f = 6.0GHz to 10.0GHz
Output VSWR 151 f=0.1GHz to 4.0GHz
1.9:1 f=4.0GHz to 6.0GHz
221 f = 6.0GHz to 10.0GHz
Bandwidth, BW 4.7 GHz | BW3 (3dB)
gg:ﬁ;:e':‘;‘i’gii "lfl'dlgB 12.0 dBm | f=2.0GHz
14.6 dBm | f=6.0GHz
Noise Figure, NF 4.1 dB f = 3.0GHz
Third Order Intercept, IP3 +29.6 dBm | f=2.0GHz
+27.3 f=6.0GHz
Reverse Isolation, S12 -18 dB f=0.1GHz to 12.0GHz
Device Voltage, V, 3.6 3.9 4.2 \%
Gain Temperature Coefficient, -0.0015 dB/°C
8§G 16T
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NLB-400

Specification
Parameter : Condition

MTTF versus Temperature

at Icc= 50mA

Case Temperature 85 °C
Junction Temperature 119 °C
MTTF >1,000,000 hours

Thermal Resistance

o -,
Oic 185 CW | Jr — Tease = 0,0(°C/Watt)
A/
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NLB-400

Pin Names and Descriptions

Pin Name Description Interface Schematic

1 RFIN RF input pin. This pin is NOT internally DC blocked. A DC blocking
capacitor, suitable for the frequency of operation, should be used
in most applications. DC coupling of the input is not allowed,
because this will override the internal feedback loop and cause
temperature instability.

2 GND Ground connection. For best performance, keep traces physically
short and connect immediately to ground plane.

3 RFOUT RF output and bias pin. Biasing is accomplished with an external
series resistor and choke inductor to Vcc. The resistor is selected
to set the DC current into this pin to a desired level. The resistor £ G RFOUT

value is determined by the following equation:
_ (Vcc - VDEVICE) <

Iec RFIN o——':

Care should also be taken in the resistor selection to ensure that
the current into the part never exceeds maximum datasheet § I:.
operating current over the planned operating temperature. This <
means that a resistor between the supply and this pin is always >
required, even if a supply near 5.0V is available, to provide DC
feedback to prevent thermal runaway. Because DC is present on
this pin, a DC blocking capacitor, suitable for the frequency of = =
operation, should be used in most applications. The supply side of
the bias network should also be well bypassed.

4 GND Same as pin 2.

R

Package Drawing

- B — —
T 2| MILLIMETERS INCHES
E
el
D & Min, |N-:|rn,[ Max. | Min. |N-:=rn,| Max.
l A 0.535 REF. 0.021 REF.
o 4M B| 239 | 254 | 269 | 0.094 | 0.100 | 0.106
C|0.436 | 0.510 | 0.586 | 0.017 | 0.020 | 0.023
D| 219 | 2.34 | 2.49 | 0.086 | 0.092 | 0.098
A E| 1.1 | 218 | 2.41 | 0.075 | 0.085 | 0.095
F| 1.32 | 1.52 | 1.72 | 0.052 | 0.060 | 0.068
CJ L G| 0.10 | 0.15 | 0.20 | 0.004 | 0.006 | 0.008
H| 0.535 | 0.660 | 0.785 | 0.021 | 0.026 | 0.031
N3 1[J[ 0.05 | 0.10 | 0.15 | 0.002 | 0.004 | 0.006
2(K| 065 | 0.75 | 0.85 | 0.025 | 0.029 | 0.033
3|L| 085 | 0.95 | 1.05 | 0.033 | 0.037 | 0.041
4m| 453 | 468 | 4.83 |0.178 | 0.184 | 0.190
5|N| 473 | 488 | 503 | 0.186 |0.192 | 0.198
NOTE: ANl dimensions are in millimeters, and
& the dimensions in inches are for reference only.
x H—
Seating Plane_ v b lGauge Plane
0.
3 2L Kx3
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NLB-400

Typical Bias Configuration
VCC

RCC

4 L choke
(optional)

1 3
In . I | Out
C block C block
2 VDEVICE

NOTE: Application notes related to biasing circuit, device footprint, and thermal considerations are available on request.

Recommended Bias Resistor Values
Supply Voltage, Vcc (V) 5 8 10 12 15 20
Bias Resistor, Rec (Q) 23 87 129 172 236 343

RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS131016
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NLB-400

Extended Frequency InGaP Amplifier Designer’s Tool Kit (NBB-X-K1)

This tool kit was created to assist in the design-in of the RFMD NBB- and NLB- series InGap HBT gain block amplifiers. Each tool
kit contains the following:

e 5each NBB-300, NBB-310 and NBB-400 Ceramic Micro-X Amplifiers

e 5each NLB-300, NLB-310 and NLB-400 Plastic Micro-X Amplifiers

e 2 Broadband Evaluation Boards and High Frequency SMA Connectors

e Broadband Bias Instructions and Specification Summary Index for ease of operation

o =

>

RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS131016
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NLB-400

Tape and Reel Dimensions (all dimensions in millimeters)

— T

A '

B . 0
sT7

14.732 mm (7”

Plastic, Micro-X

ITEMS SYMBOL SIZE (mm

Diameter B 178 +0.25/-4.0 7.0 +0.079/-0.158
FLANGE Thickness T 18.4 MAX 0.724 MAX
Space Between Flange F 12.8 +2.0 0.50 +0.08
Outer Diameter (@) 76.2 REF 3.0 REF
HUB Spindle Hole Diameter S 13.716 +0.5/-0.2 0.540 +0.020/-0.008
Key Slit Width A 1.5 MIN 0.059 MIN
Key Slit Diameter D 20.2 MIN 0.795 MIN
/— LEAD 1
/ I ™
-\ & O b > & of
\
| ) (r— o — :%: \
| — /
/ ) /
; N /
User Direction of Feed
All dimensions in mm
SEE NOTE 1 001
0.30 ﬂ’( 2.00 £ 0.05 / -0.0
+0.05 SEE NOTE 6
RO.3 MAX.W\ 1 5.0 MIN. J R ; B J\ / 1 75
N R '7 Ts.5040.05
1_ ;J‘L \ ‘ \ SEENOTE 6 120
. N 7 NN— —~ w N—
N e N ‘%\‘V — 7 /
gy Wl ﬂ(
1 |
‘4 }-—Ko - LA RO.3 TYP.
SECTION A-A
?°1£Esi:rocket hole pitch cumulative tolerance +0.2 fo=7.0 MM
2. Camber not to exceed 1 mm in 100 mm. Al f 1M
3. Material: PS+C. Bo=7.0 MM
4. Ao and Bo measured on a plane 0.3 mm above the bottom of the pocket. B1=1.3MM
5. Ko measured from a plane on the inside bottom of the pocket to the surface of the carrier. Ko =2.1 MM
6. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole.
RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS131016
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NLB-400 rf md§

Typical Performance

$11 versus Frequency, Over Temperature S§21 versus Frequency, Over Temperature
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NLB-400

Note: The s-parameter gain results shown above include device performance as well as evaluation board and connector loss
variations. The insertion losses of the evaluation board and connectors are as follows:

1GHz to 4GHz = -0.06dB
5GHz to 9GHz = -0.22dB
10GHz to 14GHz = -0.50dB
15GHz to 20GHz = -1.08dB

RoHS Banned Material Content

RoHS Compliant: Yes
Package Total Weight in Grams (g): 0.024
Compliance Date Code: 0602
Bill of Materials Revision: -

Pb Free Category: e3

Parts Per Million (PPM)

Bill of Materials

C P P
Die 0 0 0 0 0 0
Molding Compound 0 0 0 0 0 0
Lead Frame 0 0 0 0 0 0
Die Attach Epoxy 0 0 0 0 0 0
Wire 0 0 0 0 0 0
Solder Plating 0 0 0 0 0 0

This RoHS banned material content declaration was prepared solely on information, including analytical data, provided to RFMD
by its suppliers, and applies to the Bill of Materials (BOM) revision noted

RF Micro Devices Inc. 7628 Thorndike Road, Greensboro, NC 27409-9421 DS131016
For sales or technical support, contact RFMD at +1.336.678.5570 or customerservice@rfmd.com.
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third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent rights of RFMD. RFMD reserves the right to change component circuitry, recommended
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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