DATA SHEET

BIPOLAR ANALOG INTEGRATED CIRCUIT

wPC8211TK

SiGe LOW NOISE AMPLIFIER
FOR GPS/MOBILE COMMUNICATIONS

DESCRIPTION

The uPC8211TK is a silicon germanium (SiGe) monolithic integrated circuit designed as a low noise amplifier for
GPS and mobile communications.

The package is 6-pin lead-less minimold, suitable for surface mount.

This IC is manufactured using our 50 GHz fmax UHS2 (Ultra High Speed Process) SiGe bipolar process.

* FEATURES
Low noise :NF=13dBTYP. @ Vcc=3.0V
High gain :Gp=185dBTYP. @ Vcc=3.0V
Low current consumption ilecc=3.5mATYP. @ Vcc=3.0V

+ Gain 1 dB compression output power : Po (1 dB) = -6.0 dBm @ Vcc =3.0 V
+ Built-in power-save function
+ High-density surface mounting : 6-pin lead-less minimold package (1.5 x 1.3 x 0.55 mm)

APPLICATION
» Low noise amplifier for GPS and mobile communications

ORDERING INFORMATION

Part Number Order Number Package Marking Supplying Form

uPC8211TK-E2 | uPC8211TK-E2-A | 6-pin lead-less minimold 6G » Embossed tape 8 mm wide

Note
(1511 PKG) (Pb-Free) « Pin 1, 6 face the perforation side of the tape

» Qty 5 kpcs/reel

Note With regards to terminal solder (the solder contains lead) plated products (conventionally plated), contact
your nearby sales office.

Remark To order evaluation samples, contact your nearby sales office.
Part number for sample order: uPC8211TK-A

Caution Observe precautions when handling because these devices are sensitive to electrostatic discharge.

The information in this document is subject to change without notice. Before using this document, please confirm that
this is the latest version.

Document No. PU10426EJ04V0DS (4th edition) The mark * shows major revised points.
Date Published January 2006 CP(K)



[@3 California Eastern Laboratories uPC8211TK
PIN CONNECTIONS
Pin No. Pin Name
(Top View) (Bottom View)
1 INPUT
10 o H s 6 1 2 GND
o @ O 5 2 ? PS
4 OUTPUT
3 4 4 3
I: :l 5 GND
6 Vce
INTERNAL BLOCK DIAGRAM
INPUT | 1 6 | Vce
GND | 2 5 | GND
| Bias I
PS| 3 4’ 4 | OUTPUT
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Test Conditions Ratings Unit
Supply Voltage Vce Ta =+25°C 4.0 \Y
Power-Saving Voltage Vps -0.3 to Vcc +0.3 \%
Power Dissipation of Package Po Ta =+85°C Note 232 mwW
Operating Ambient Temperature Ta -40 to +85 °C
Storage Temperature Tstg -55to +150 °C
Input Power Pin +10 dBm

Note Mounted on double-side copper-clad 50 x 50 x 1.6 mm epoxy glass PWB

RECOMMENDED OPERATING RANGE

Parameter Symbol MIN. TYP. MAX. Unit
Supply Voltage Vce 2.7 3.0 3.3 \Y
Operating Ambient Temperature Ta -25 +25 +85 °C
Operating Frequency Range fin - 1575 - MHz
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* ELECTRICAL CHARACTERISTICS (Ta = +25°C, Vcc =3.0 V, Vps = 3.0 V, fin = 1 575 MHz, unless
otherwise specified)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Circuit Current lcc No Signal 2.5 3.5 4.5 mA
At Power-Saving Mode - - 1 uA

Power Gain Gr 15.5 18.5 215 dB
Noise Figure NF - 1.3 1.5 dB
Input 3rd Order Distortion Intercept IIPs - -12 - dBm
Point
Input Return Loss RLin 6.0 7.5 - dB
Output Return Loss RLout 10 145 - dB
Isolation ISL - 33.5 - dB
Rising Voltage From Power-Saving Vpson 2.2 - - \Y
Mode
Falling Voltage From Power-Saving Vpsoff - - 0.8 \
Mode
Gain Flatness Flat frF = + 2.5 MHz - - 0.5 dB
Gain 1 dB Compression Output Po (1 ag) - -6.0 - dBm
Power
Output Power Po Pin=-10 dBm -1.5 +2.0 - dBm

* TEST CIRCUIT

c3 L1 c4 T
T

33 pF 4.7 nH 0.1uF Vee
IN (G—] W 6] [ ul
C2 1.3 pF
]; > 5 R1 gg L2
iz 51 7500° E2mn s
Vps 82 pF
Aﬁ—ﬂj_—'z 4] —©) out
8.2 nH
High : ON C1 __0.1uF L3
Low : OFF (Power-Save) ;

COMPONENTS OF TEST CIRCUIT FOR MEASURING ELECTRICAL CHARACTERISTICS

Symbol Form Rating Part Number Maker
Ci, Ca Chip Capacitor 0.1 uF GRM36 Murata
Cz Chip Capacitor 1.3 pF GRM36 Murata
Cs Chip Capacitor 33 pF GRM36 Murata
Cs Chip Capacitor 82 pF GRM36 Murata
R1 Resistor 750 Q RR0816 Susumu
L1 Inductor 4.7 nH TFLO510 Susumu
L2 Inductor 22 nH TFLO816 or TFLO510 Susumu
Ls Inductor 8.2nH TFLO510 Susumu
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ILLUSTRATION OF THE TEST CIRCUIT ASSEMBLED ON EVALUATION BOARD

Vce
O O O O O
() o ()
= o
O
O
O Ollg IO
O
O
0.1 uF
o o 2 ° ° W"rooo

750 Q™22 nH

5 82 pF
QY ¢ @3“@ 82§3 g ) out
12 [oo] [o0] |00 ' ool |oo
3 1.3pF— 0.1uF |
O @) O O O
o O O O o o o
B
O ° o)
() g ()
O ° 0O
O O
() s ()
O O O O
PS

Notes

1.

RSN

30 x 30 x 0.51 mm double-side copper-clad hydrocarbon ceramic woven
glass PWB (Rogers: R04003, er = 3.38).

Back side: GND pattern

Au plated on pattern

) represents cutout

oQ: Through holes
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TYPICAL CHARACTERISTICS (Ta = +25°C, unless otherwise specified)

VOLTAGE GAIN vs. FREQUENCY

24
Vcec=Vps =3.0V
= 22
o Ta=-40°C
e
©
O 20 Ta=425C
e 18
(0] —
E Ta=+85C
16
14
1.5 1.55 1.6
Frequency f (GHz)
VOLTAGE GAIN vs. POWER-SAVE
PIN APPLIED VOLTAGE
25
__ 15
m
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O] Ta=-25°C
(0]
g-15 N
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OUTPUT POWER (2 tones), IM3
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Output Power (2 tones) Pout (dBm)

Input Power Pin (dBm)

Remark The graphs indicate nominal characteristics.

Output Power (2 tones) Pout (dBm)

Output Power (2 tones) Pout (dBm)

NOISE FIGURE vs. FREQUENCY
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S-PARAMETERS (Ta = +25°C, Vcc = Vps = 3.0 V, monitored at connector on board)
S11-FREQUENCY S22-FREQUENCY

Vv1;57.094 Q 51.530 Q 5.2072 nH V1;31.739 Q 3.4192 Q 29.554 pF
1.575 000 000 GHz 1.575 000 000 GHz
START 100.000 000 MHz STOP 2 000.000 000 MHz START 100.000 000 MHz STOP 2 000.000 000 MHz
INPUT RETURN LOSS vs. FREQUENCY OUTPUT RETURN LOSS vs. FREQUENCY
0 T 0
1 ' N '
N ' .
o 2 N . ) \ .
2 \ : E :
2 : : \
9 \E § -10
S -6 -
£ \ S
2 2 15 ]
£ 8 ) g E
3 : 2 20 1.575 GHz :
£ 10 1.575 GHz— 3 o~
L :
-12 . -25 .
0.1 1.0 10 0.1 1.0 10
Frequency f (GHz) Frequency f (GHz)
POWER GAIN vs. FREQUENCY ISOLATION vs. FREQUENCY
25 T 0 T
; =
' 1.575 GHz '
20 . -10 .
) o
E A : a _15 :
3 15 AT < 0 :
T _
o A : 2 :
' —25
s // : 5 :
9 10 T £ -30 :
[} ' =
o 1.575 GHz ' P '
5 N -40 v :
. y .
' —45 T
. — .
0 -50
0.1 1.0 10 0.1 1.0 10
Frequency f (GHz) Frequency f (GHz)

Remark The graphs indicate nominal characteristics.
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PACKAGE DIMENSIONS

6-PIN LEAD-LESS MINIMOLD (1511 PKG) (UNIT: mm)

(Top View) (Bottom View)
Im _ i E—
8. |- I
~— 3 [To)
S| S Q
3| g4 - 0 g
- g ©
S r _ m
|- uj
1.120.1 0.2+0.1 ‘ 0.9+0.1
| | f
1.3+0.05

0.55+0.03
:I\
—
‘ 0.11*33s
T

Remark () : Reference value
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NOTES ON CORRECT USE

(1) Observe precautions for handling because of electro-static sensitive devices.

(2) Form a ground pattern as widely as possible to minimize ground impedance (to prevent undesired oscillation).
All the ground terminals must be connected together with wide ground pattern to decrease impedance
difference.

(3) The bypass capacitor should be attached to Vcc line.

RECOMMENDED SOLDERING CONDITIONS
This product should be soldered and mounted under the following recommended conditions. For soldering
methods and conditions other than those recommended below, contact your nearby sales office.

Soldering Method Soldering Conditions Condition Symbol
Infrared Reflow Peak temperature (package surface temperature) 1 260°C or below IR260
Time at peak temperature : 10 seconds or less
Time at temperature of 220°C or higher : 60 seconds or less
Preheating time at 120 to 180°C 1 120+30 seconds
Maximum number of reflow processes : 3 times
Maximum chlorine content of rosin flux (% mass) 1 0.2%(Wt.) or below
Wave Soldering Peak temperature (molten solder temperature) : 260°C or below WS260
Time at peak temperature : 10 seconds or less
Preheating temperature (package surface temperature) : 120°C or below
Maximum number of flow processes 11 time
Maximum chlorine content of rosin flux (% mass) 1 0.2%(WH.) or below
Partial Heating Peak temperature (terminal temperature) : 350°C or below HS350
Soldering time (per side of device) : 3 seconds or less
Maximum chlorine content of rosin flux (% mass) 1 0.2%(Wt.) or below

Caution Do not use different soldering methods together (except for partial heating).
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OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




