Low Noise Amplifier

CL0901-L / CL1501-L

CL1801-L / CL2101-L

Product Features

* GaAs p-HEMT chip on board

* No matching circuit needed

* High Maximum input power(+25dBm)
* High IP3 & Low Noise

* Single Supply Voltage (+5V)

* Surface Mount Hybrid Type

* Tape & Reel Packaging

* Small Size, High Heatsink

* Alumina Substrate

* Pb Free / RoHS Standard

Description

Applications

* 2G & 3G Repeater

* Base Station

* PCS, CDMA, W-CDMA
* GSM, DCS, UMTS

* WIMAX, Wibro, WLAN
* RF Sub-Systems

Package Type : CP-16A

RFHIC’s LOW Noise Amplifier series are all hybrid LNA type products which includes all matching for the convenience of customers.
CL series are focused on giving lowest noise possible. The structure of the device is built with GaAs p-HEMT die attached on a
ceramic thick film substrate. The device is still smaller than the area one would use for the application notes all together. Depending on
the part number, one can use this in different frequency applications. All LNA hybrids are possible to have custom frequency & spec

without any additional NRE cost involved.
All RFHIC products are RoHS compliant.

Electrical Specifications

PARAMETER UNIT CL0901-L CL1501-L CL1801-L CL2101-L
824 ~ 894 890 ~ 960
F R MH: 1400 ~ 1600 | 1700 ~2000 | 1850 ~2200
requency Range Z | (Cellular) (GSM) 7
Small Signal Gain (S;;) dB 19 18 16 15.5 14
Gain Flatness dB +0.5 +0.5 +0.5 +0.5 +1.0
Input Return Loss (Sy1) dB -18 -18 -18 -18 -18
Output Return Loss (S;,) dB -10 -10 -10 -10 -10
1dB Compression Point (P;dB) dBm 14 14 15 16 16
Output 3™ Order Intercept Point
B 2 2 2 2 2
(OIP3) (TYP.) B 7 7 7 7 7
Noise Figure (TYP.) dB 0.5 0.5 0.7 0.6 0.7
DC Supply
mA 65 65 45 45 45
Current (Vdc=+5V)

Test Condition

@ Supply voltage = +5V, 50ohm System, Ta =25
(@ OIP3 is measured with two tones, at an output power of +0dBm/tone separated by 1MHz.
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Absolute Maximum Ratings

PARAMETER UNIT RATING REMARK
Device Voltage \Y% 8 -
RF Input Power dBm 25 -
Operating Temperature T -40 ~ 85 -
Storage Temperature ¢] -50 ~ 125 -

Note
Operation of this device in excess of any one of these parameters may cause permanent damage.

Functional Diagram
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ESD Protection

Gallium Arsenide Integrated Circuits are sensitive to electrostatic discharge (ESD) and can be damaged by static electricity. Proper
ESD control techniques should be used when handling these devices. Some of the precautions recommended are;

- Person at a workbench should be earthed via a wrist strap and a resistor.

- All mains-powered equipment should be connected to the mains via an earth-leakage switch.

- Equipment cases should be grounded.

- Relative humidity should be maintained between 40% and 50%.

- Anionizer is recommended.

- Keep static materials, such as plastic envelopes and plastic trays etc. away from the workbench.
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Low Noise Amplifier

CL0901-L / CL1501-L

CL1801-L / CL2101-L

CL0901-L (Cellular)

S-Parameter

OIP3

8 Jdan 2882 14:17:34
CH1 11 LOG 18 de/REF @ dE i-24.209 dB Mkr4 825'5@ MHZ
It 8% ths B RCRE R et v . bl Ref 10 dBm Atten 260 dB -57.69 dBm
of Peak
m CH1 Markers
g Log
3 L2508 iz 16
8O0 NMH= ek
s 08 nie 4B/
i : [ ‘l
' Ceriter il [l
824.00AARAA MHZ | Il
ben Mttt | Sl s i
LI - £ £ P Hie
e I Center 824 MHz Span 5 MHz
. " FEaie tRes BH 10 kHz #UBH 308 Hz _ Sweep 2.083 5 (401 pts)
CHY Hark ers Markar Trace Type ¥ Axic Amplitude
1:-11.856 dB 1 (&5 Freg 823.58 MHz -6.871 dBbm
" S e 2 (&5 Freg 024,58 MHz -B.848 dBm
1 Zottoasds E] 1) Freq 62250 MHz -53.96 dBn
’ 1 L Freq 825.50 MHz -57.89 dBn
START 75@.0AA AAA MHz TOF 950.A8A8 AAA MHz
Noise Figure P1dB
gilent 09:03:43 May 22, 2067 Frequency Az sz Los 1 dB/REF 17.73 dB 1z zs.d_?a;B 2292 %—1:.3?5:.113?“_
DUT Amplifier — Sys Downconw OFF Freq 'S‘Iv?ede?]’ i ‘,7 J Se— —
| |
Freq NoiseFig dB | Gain dB Start Freq — ?i5| as -+
9, 2000 Kz e 524.000000 MH] [ |
829.0000 MHz
834.0000 Mz Stop Freq | | \ T 1
839.0000 MHz $94.000000 MHZ] |
1
d Z Center Freq|
94,0000 I'Hz $59.000060 MHz
859.0000 MHz
3540000 MHz bew | | i A |
£69.0000 MHz Freq Span| I
274.0000 MHz 780000060 MHz N
879.0000 MH=z
8540000 MHz Fixed Freq|
£89.0000 Mz 156500020 GHz
Stert §25.08 Mz BH 4 Hz Pomts 15 Stop 594,60 M1z l"gfrg»
Tcold 302,85 K Auvgs Off Att @ dB Loss OFf
CENTEE -B.5 dEq Gl 524,000 008 WH T LI
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CL0901-L / CL1501-L

CL1801-L / CL2101-L

Low Noise Amplifier

CL0901-L (GS™m)

S-Parameter OIP3

CHI Si1 LOG 18 dB/REF @ dB :—E’Q?J.:::d?z R Mkrd 891.56 MHz
Bal B HEnod S emsomnes Ref 16 dBn Rrten 20 dB —57.17 dbm
e CHL Markers Peak
126t i Log
A B890.868 MHz 1@
0L = eobon e dB/
3
! |
. | |
Ceriter il Il
| 390.0nAPARYA MHE | L
e g N P LIPS PRI PSR D
A aE
: iz Center 598 MHz Span 5 MHz
A b #Res BH 18 kHz #BH 300 Hz Sweep 2.083 s (401 pts)
e Markar Trace Type i Axiz Amplitude
Gt 2 1 (1 Frag £83.58 [MHz -A.B5E dEn
g9, 5A HHz 2 L Frag 898.58 [MHz A.BES dEn
Ztnam 0 3 (&5 Freq #B88.56 MH=z -£4,42 dBm
START B8AA.0GA AAA MHz TOP 1 ARA.BA6 BAA MHz 4 (1) FI’EQ 891'58 MHZ _5?'1? dEm
Noise Figure P1dB
; . T den Zomc  11:457Ea
gilent  09:06:32 May 22, 2007 Frequency [CHZ s21 LOG 1 dE/ REF 1%8.0%8 dE :18.897 dE -2.4 dBi
DUT Amplifier Sys Downcony OFf e g_?eti;e]’ I |
Freq NoiseFig dB | Gain dB Start Freq B3, S CEl |
290.0000 MHz 18394 See.oneeen g
8950000 MHz 18.225
9000000 MHz 18.098 Stop Freq|
905.0000 MHz 18014 960.000008 MH]
910.0008 MHz 17.940
915.0000 MHz 17.956 Center Freq s
20,0000 MH= 17979 925 BBE00D Mk
9250008 MHz 17.936 i}
9300008 MHz 17815 PR 5
9350008 MHz 17.853 Freq Span| —
AT.0000 MHz 70.0000000 MHz 1
945.0000 MHz
950.0000 MHz Fixed Freq|
iz 1.50500000 GHz]
Start 696.60 MWz GH 4 MHz Pomts 15 Srop 966.60 Mz l"g{g»
Tcold 362.65 K Avgs OFf Att 6 dB Loss Off
CENTER =5 dEw (|1 S8.000 aaa MH F At 1 2 dBm
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CL0901-L / CL1501-L
Low Noise Amplifier CL1801-L / CL2101-L RFHIC

CL1801-L (PCS)
S-Parameter OIP3
8 Jan 2882 14:53:42
CHL S41  LOG 18 dB/REF B dE £-19.955 dE Mkrd 1.75150 GHz
pE B Ba0nid ELE i Ref 18 dBn Atten 20 dB 5521 dBm
ikm CHL Markers Peak
e o
"" 1.8 GHz ivans s 4B/
1 z i || ]
' Center i I
1.7500¢ PAPA GHE | L
PR ooty Ewm LJ\»«M-WMJ ku»—v-w-"«»—v-mJ o]
CHZ T r"kers
ar 1 z i:;ﬁsﬁ.ggs iB
1 vy g Center 1.75 GHz Span 5 MHz
= famise #Res BW 10 kHz #UBH 306 Hz Sweep 2883 s (401 pts)
N CH4 Markers Markar Trace Type i Awiz Amplituda
111,328 0B 1 (1) Freq 1.74958 GHz -B.823 dEn
" W 2 ) Frag 1.75850 GHz -8.811 dBn
+ epiiele s 3 (1) Frag 1.74350 GHz -5R.75 dBn
1 [eb} Frag 1.751E8 GHz -£8.71 dBn
START 1 7AR.AAA ARG MHz TOF 1 SAA.800 AAA MHz
Noise Figure P1dB
; . T e 208D 11i5ETEE
gilent  09:21:36 May 22, 2067 Frequency EAZ s21 Los 1 dE/REF 1%.34 dB 1: 14.243 dE 1.8 dBm
- Freq Mode pe ]
DUT Amplifier  Sys Downconw OFf Sweep' — —I L 1 t e
Freq NoiseFig dB | Gain dB Start Freg| . G R | — | T —
1750080 Gz 14537 L. 7000800 BH ‘ | |
1.758571 GHz 14.734 f T i ——=1
1.767143 GHz 14.776 Stop Freq |
1.775714 GHz 14632 1.87000088 GH| | | | | |
1.784286 GHz 14.434 [ | | |
1.792857 GHz 14.286
1801470 G 1437  SenterFreq
1.810000 GHz 14.348 |
1.818571 GHz 14375 I P I R |
1.827143 GHz 14.293 Freq Span | | |
1835714 GHz 126.806060 MHZ . ‘
1.844286 GHz = U= —1—F = .|
1.852857 GHz Fixed Freq|
L 1.50500990 GHz]
Start 1.75080 Gz BH 4 MHz Ponts 15 Stop 1.67609 GHz 1";’{; ‘ I I ‘ I I l [
Tcold 393.15 K Avgs Off Att @ dB Loss OFf
TART —15.8 dEq CU 1 7SO ARR aee [iH STOF 7.8 deq
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CL0901-L / CL1501-L
Low Noise Amplifier CL1801-L / CL2101-L RFHIC

CL2101-L (IMT2000)
S-Parameter OIP3
CH1 S41  LOG 1@ dE/REF B dE :-31;.::9?;2 S Mkrd 1.92150 GHz
Ghe 83 LB iP GEUREF B uB e B A Fef 18 dBm Atten 28 dB -59.26 dBm
iRM CH1 Markers Peak
11-19.659 dB Log
o 1.92808 GHz 1@
ZolAH= S dB/
: |
A | |
+
Center il il
1.97000AAAA GHZ I
Frn L eyt """"‘"""‘]["”:‘W \-qw J \’VM-«». g
CHZ Markars
ar T El 1%’1‘?33
S 5 oo Center 1.92 GHz Span 5 MHz
247650 ghz #Res BH 16 kHz #VBH 366 Hz Sweep 2.083 s (461 pts)
N CH4 Markers. Markar Trace Type i Az Amplituda
112542 B 1 L Freg 1.51058 EHz A.B84 dEn
" AN 2 [¢¥] Freq 1.92058 GHz -8.888 dBn
+ Z-insisde 3 (1) Frag 1.91850 GHz -G7.68 dEn
4 L Freg 1.971E58 EHz -E0.7E dEn
START 1 SAG.A00 AGA MHz TOP 2 2AA.600 BAA MHz
Noise Figure P1dB
; i T dan Zomz A4i5adm
¢ Aglent  09:27:55 May 22, 2007 Frequency [CHZ s21 LOG 1 dE-REF 12,88 dE * 13909 dB 2.7 dBi
DUT Amplifier  Sys Downcony OFF fizec 'S‘Iv?ede?]’ i
Freq NoiseFig dB | Gain dB Start Freq| S0 el
ig%gg%g gnz 1.92000000 GH]
. 2
1.955714 GHz Stop Freq _‘_"‘*-\\1
1.973571 GHz 2170000600 GHZ]
L
d Z Center Freq|
227143 GHz 264590060 GHz
2.45000 GHz
2062857 GHz FR
2080714 GHz Freq Span
2898571 GHz 250.8000000 MHZ] q
2.116429 GHz
2.134286 GHz Fixed Freq|
e aCz 156500020 GHz
Start 1,908 Gz BH 4 MHz Pomts 15 Stop 2.17609 GHz l"gfrg» =t
Tcold 303.15 K Auvgs Off Att @ dB Loss OFf
TART =21 B _den LWl Seannn 000 MY T0F 2 dBen
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Low Noise Amplifier

CL0901-L / CL1501-L
CL1801-L / CL2101-L
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CL0901-L / CL1501-L
Low Noise Amplifier CL1801-L / CL2101-L RFH

o

Package Dimensions (Type: CP-16A)

* Unit: mm[inch] | Tolerance +0.15[.006]

1.2
I [.047]
2.2 L
.086
[.086] 02 I
.009 !
3 [.009] | 0
0 [.118] 03
. 1.3
(4] Q) [051] L*
A Top View A Side View A Bottom View
Pin Description
Pin No Function Pin No Function
1 GND 4 GND
2 Input 5 Output
3 GND 6 Vee
Recommended Pattern Recommended Mounting Configuration

6.9 Via Hole
[.27] 03
/ [o12]
s _ lo

+— 53
" = | HE
? h ]
--\
PKG Outline
13 .

—_
=
KN
]
_
W
—_
=N

* Mounting Configuration Notes

1. Ground / thermal via holes are critical for the proper performance of this device.

2. Add as much copper as possible to inner and outer layers near the part to ensure optimal thermal performance.

3. Mounting screws can be added near the part to fasten the board to a heatsink. Ensure that the ground / thermal via hole region contacts the heatsink.
4. Do not put solder mask on the backside of the PCB in the region where the board contacts the heatsink.

5. RF trace width depends upon the PCB material and construction.

6. Use 1 oz. Copper minimum.
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CL0901-L / CL1501-L
Low Noise Amplifier CL1801-L / CL2101-L RFH

0

Revision History

Part Number Release Date Version Modification Data Sheet Status

CL0901-L
CL1501-L

CL1801-L 2012.10.19 6.3 New datasheet format _
CL2101-L
CL0901-L
CLISOI-L 2012.2.18 6.2 i _

CL1801-L
CL2101-L

RFHIC Corporation reserves the right to make changes to any products herein or to discontinue any product at any time without notice. While product specifications have been thoroughly
examined for reliability, RFHIC Corporation strongly recommends buyers to verify that the information they are using is accurate before ordering. RFHIC Corporation does not assume
any liability for the suitability of its products for any particular purpose, and disclaims any and all liability, including without limitation consequential or incidental damages.

RFHIC products are not intended for use in life support equipment or application where malfunction of the product can be expected to result in personal injury or death. Buyer uses or
sells such products for any such unintended or unauthorized application, buyer shall indemnify, protect and hold RFHIC Corporation and its directors, officers, stockholders, employees,
representatives and distributors harmless against any and all claims arising out of such unauthorized use.

Sales, inquiries and support should be directed to the local authorized geographic distributor for RFHIC Corporation. For customers in the US, please contact the US Sales Team at 919-
677-8780. For all other inquiries, please contact the International Sales Team at 82-31-8069-3036
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