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AN26027A
600 MHzH 2% JL/\UK LNA-IC
Single Band LNA-IC for 600 MHz Band Applications

W #E / Overview

AN26027AIE, ETERE0.18 um SiGeC Bi-CMOS~ & & A (fr = 90 GHz, ., = 140 GHz) % i | L 72600 MHz#7 ™ Single Band
LNA-ICTY, AEECMOS ¥y 7 [BIFKIZ L b, Gain moded] v #t X 23 FIHET9, WLCSP (Wafer Level Chip Sized Package)
N lr—VEFHL, BMVUEEFER L ThET,
AN26027A is single band LNA-IC for 600 MHz Band applications. It realizes high performance by using 0.18 um SiGeC Bi-CMOS
process (fr = 90 GHz, f,,, = 140 GHz). High/Low Gain-mode is changeable, controlled by integrated CMOS logic circuit. A WLCSP
package (Wafer Level Chip Sized Package) achieves miniaturization.

B {5 / Features

o K= JEE{E / Low voltage operation +2.85 V typ.

o {EIH T / Low current consumption 3 mA typ. (High-Gain&— K)
1 pA typ. (Low-Gaint— R)

o %)% (Gain) / High gain 15.0 dB typ. fRX =620 MHz  (High-Gain®&— k)

o {XHE R4 (NF) / Low noise figure 130dBtyp. fRX=620MHz (High-GainE— )

o (K7 (11P3 +10 MHzEE) —4.0dBmtyp. fRX =620 MHz (High-Gaint— K)

Low distortion (11P3 +10 MHz offset)
o /ML« FEARLX o - —(WLCSP) / Small and thin package

W & / Applications
e 600 MHz#; Single band LNA

W 5}/ / Package
5 pin Wafer level chip size package (WLCSP)
Size : 0.86 x 0.56 mm? (0.3 mm pitch)

W #&:i& / Type
* Bi-CMOS IC
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W & REES (F' A w5 E)/ Application Circuit Example (Block Diagram)

(Top View)

RF output

W-©Q)

50 Q

VCC

Cc2

(Gain cnt)

O_% CNT

50 Q

RF input

Notes) e [Hli%, BIEERIT—HZRTHOT, EFELY M LTORFERIET 2O TIEHY FHA,
This circuit and these circuit constants show an example and do not guarantee the design as a mass-production set.
o T my 7 XIE, WREATT 2720, —HARE, BFRLLTHDIEERHY T,
This block diagram is for explaining functions. The part of the block diagram may be omitted, or it may be simplified.
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W % FEiBA / Pin Descriptions
. ¥4/ = _
Pin No. Pin name Type £tBA / Description
Al |IN Input RF input
A2 |GND Ground GND
A3 |OUT Output RF output
Bl |CNT input High-Gain / Low-Gain switch
B3 |VCC Power Supply Vee
2008-04-04
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W xR K EH/ Absolute Maximum Ratings

Note) #fisch i REME 1T L R WIRF 2 R IETH Y, EEEZRGET 2D TIEH Y £t A,
Absolute maximum ratings are limit values which are not destructed, and are not the values to which operation is guaranteed.

A No. 158 / Parameter ngiél TE#E | Rating B4 / Unit Nifte/s
1 | &JsEE / Supply voltage Ve 3.6 \Y, *1
2 | EIFEE / Supply current lec 18 mA —
3 | FFFEEZK / Power dissipation Po 36 mw *2
4 % jgfeﬁfla%bient temperature Topr —2510+75 °C *3
5 | #RA{FIREE / Storage temperature Tag —40 to +125 °C *3

Notes) *1: ki RER, FFAHKEZMALWHEPITHER L2Sa %2577,
The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
*2HRARRIE, T, =T75°CTO/ Ny r— PHKDE T,
FHEMR:, RNy r—VRREDOP,-TRMENEZZRO 9 2, BEEE, A,
R~ — VR o T BRGT E BEV L ET,
The power dissipation shown is the value at T, = 75°C for the independent (unmounted) IC package with a heat sink.
When using this IC, refer to the P,-T, diagram of the package standard and design the heat radiation with sufficient margin so that the
allowable value might not be exceeded based on the conditions of power supply voltage, load, and ambient temperature.
*3FFARK, BIEAPRE S L OMRAFRE QT H LSMI T~ CT,=25°C& ¥ %,
Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for T, = 25°C.

PHIREESRMFIC S S, FFREEZBA VWL S+

I

W 1 EREE B / Operating supply voltage range

5/ st . E
15 / Parameter Symbol &iBH / Range B/ Unit | (e
SEIRAE I / Supply voltage range Vee 251030 v -

Note) *: #xt R RERS, FRELREZBL RWEHECER LESEE27T,
The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
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B SAiRFEEER / Alowable Voltage Range
Notes) ® FEEMEIZHEFFLO 22 VERY GNDIZHK T~ 5 & DOBIETT,
Voltage values, unless otherwise specified, are with respect to GND.
o NELUZFEHD I W1 IZIFSNER D & OBESCEIRD AN 281 LET,
Do not apply external currents or voltages to any pin not specifically mentioned.
Pin No imFa/ EREE/ BRL/ E
' Pin name Rating Unit Note
Al IN — \Y *1
A2 GND 0 \Y% —
A3 ouT — \Y *2
B1 CNT —0.3t0 V¢ \Y% —
B2 VCC 0to0 3.0 V —

Notes) *1:RFE5 A2, DCIXFAIA LR T R IV,
This is a RF signal input pin. Do not apply DC.
*2 RFEHHIHFIZoE, DCIEFIA LRV T T I,
This is a RF signal output pin. Do not apply DC.
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B E XA / Electrical Characteristics at V. = 2.85V
Note) FEZHE DR NERY , JEPHIEE LT, = 25°C+2°C / T, = 25°C+2°C unless otherwise specified.
= G EFAS{E / Limits | B4
B No A/ e/ | Em &l 1 i B
Parameter Symbol CT"C;SJ" Conditions Min | Typ | Max | unit |°
DCH¥1% / DC electrical characteristics
High-Gain®— K, VCCIZ i
s L% B
[SEgy=
DC-1 g%f@‘c’trt'eﬁt HG lecH 1 | #mAS — 30 | 44 |mA| —
PRy VCC current at High-Gain mode
No input signal
Low-Gaint— K, VCCITIi
s L5 B
[SEgy=
DC-2 g%f@‘c’trﬁt LG Il 1 | #mAS — 10| 10 | pA | —
PRy VCC current at Low-Gain mode
No input signal
Y E / Switching voltage B
DC-3 (High Gain Mode) VIH 1 VIH =V x 0.90 257 | 285 | — vV | —
)43 £/ Switching voltage _
DC-4 (Low Gain Mode) VIL 1 VIL =V x0.14 — 0.0 0.4 vV | —
VIH =V FHZCNTSG 1T AL
SWHET 2 i
DC-5 Switching current(High) IH LI Currentat cNT pin — | 46| 20 pAl—
VIH = Ve
2008-04-04
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B BRI (DD &) / Electrical Characteristics (continued) at V. = 2.85V
Note) FEZHUE DR NERY , JAPAIEE LT, = 25°C+2°C, fRXa = 620 MHz, PRX = -30 dBm, CW
T, = 25°C+2°C, fRXa = 620 MHz, PRX =-30 dBm, CW unless otherwise specified.
e HER SRS {E / Limits ivd
5 N HE w9/ | o ey el e
. Test iti i o | ot
Parameter Symbol Cifcsuit Conditions Min | Typ | Max | unit |
LNA ACH#51% / LNA AC electrical characteristics
ESVAR LSS ; .
A-1 Power Gain HG GHS 1 | High-Gain mode 13.0 | 150 | 170 | dB | —
EwakiltEs Low-Gain mode
A2 power Gain LG GLS 1 IpRX = —20 dBm =75 | 401 -10 1 dB | —
WAL H—t T P AL R ngih-Galn mode
AJILL +10 MHZHER HG f1=1RXa+ 10 MHz
A-3 1IP3H1 1 |f2=fRXa+ 20 MHz -12 | 40| — |dBm| —
f1, f2o2(5 75 AN
1IP3 +10 MHz offset HG Input 2 signals (L, f2)
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m EXMHEE (BX&H5 % (E) / Electrical Characteristics (Reference values for design) at V. = 2.85V

Notes) ® FHZHEDRWREY, JEPHIREILT, = 25°C+2°C, fRX = 470 MHz, 620 MHz, 770 MHz, PRX = -30 dBm, CW
T, = 25°C+2°C, fRX = 470 MHz, 620 MHz, 770 MHz, PRX = -30 dBm, CW unless otherwise specified.

o TRFHEITRFI LOBBHE THY, MEICKDI2BHIFEITE CWERA, T—REREELZHAIE, BELZ Lo THIELET,

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

o HER %3#%1@:/ EEFL
B No HB/ s/ [ElE% / g%##/ Reference values /J- X/
’ Parameter Symbol Test Conditions unit | "€
Circuit Min ‘ Typ ‘ Max
LNA ACH$1% / LNA AC electrical characteristics
EEVARIEES High-Gain mode
C-1 Power Gain HG GH 1 f = fRX 115|150 | 175 | dB | —
BRI Low-Gain mode
€2 | power GainLG GL L= fRX, PRX = -20 dBm 80| -401-10| d& ) —
HMEEFR R High-Gain mode N
3 Noise Figure HG NFR T = trx — | 1823 M
HeEE R Low-Gain mode
C-4 | Noise Figure LG NFL Lo f=rx — | 65|85 dB | —
3RA v HZ—E T FRA b H'%h'Ga'“ mode
AT L~UL +10 MHZBE HG fl =1RX +10 MHz
C-5 1IP3H1 1 |f2=fRX + 20 MHz -13 | 4.0 — |dBm| —
f1, 2025 5 A 77
I1P3 +10 MHz offset HG Input 2 signals (f1, 2)
WAL H—t T FEA b ngih-Gam mode
AJT UL 10 MHZEER HG fl =1RXa - 10 MHz
C-6 1IP3H2 1 |[f2=fRXa-20MHz -13 | 4.0 — | dBm| —
f1, 2025 5 A7
I1P3 +10 MHz offset HG Input 2 signals (f1, 2)
1 dBFIFGEMEREA ) L~L High-Gain mode
C-7 Input P1dB  HG IP1dBH 1 f1 = fRX -10 -6 — | dBm| —
YNR—=ZAT A L—g . .
c-8 |HG ISOH 1 H'%hggi'“ mode — | 24| — | dB | —
Reverse Isolation HG -
UNR—RAT7 A L—a v . .
c9 |LG ISOL 1 E'%h]zgf('“ mode — |35 — | dB | —
Reverse Isolation LG B
Note) *1: =2 %7 4, HBILUIEHKT = :0.1dBETr, .
Connector & substrate loss (0.1 dB) included.
2008-04-04
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B ERMEE (X515 E1E) (DD %)/ Electrical Characteristics (Reference values for design) (continued)
atVee=25Vt03.0V
Notes) o FHIHIEDRVRY , JHPHILE LT, = -25°C ~ 75°C
T, =-25°C to 75°C unless otherwise specified.
o NELFFEITERGT LOBBETHY, BEBEICL D2 BBRIETTETCWETA, F—RMERBRELELGSIE, BREZ L THIGLET,
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

_ SER SEE/ B4 4
B No EH/ =l B / &/ Reference values ﬁ/u E
: Parameter Symbol | Test Conditions unit | ¢
Circuit Min ‘ Typ ‘ Max

DC#51% / DC electrical characteristics

High-Gain®— K, VCCIZ i
s % B
[SEQV=—
[Fr] R R lecHT 1 |4EAS — 3.0 45 | mA | —
VCC current at High-Gain mode
No input signal
Low-Gaint— K, VCCIZiti
. % i
[SEQV=
[B] 3% 7B It lecLT 1 |4AH — 10 | 100 | pA | —
VCC current at Low-Gain mode
No input signal

VIH = VT CNTH 12

DCT-1 Supply current HG

DCT-2 Supply current LG

SWEE % &
DCT-3 Switching current (High) NHT 1| Currentat CNT pin — | 46| 20 A —
VIH = Ve
2008-04-04
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B E5 M4 (REHSE1E) (DD )/ Electrical Characteristics (Reference values for design) (continued)

atVee= 25Vt03.0V

Notes) o FRHIHEDRWRY, EPHIREILT, =-25°C ~ 75°C, fRXa = 470 MHz, 620 MHz, 770 MHz, PRX =-30 dBm, CW
T,=-25°C to 75°C, fRXa = 470 MHz, 620 MHz, 770 MHz, PRX = -30 dBm, CW unless otherwise specified

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

o NELFFEITERGT LOBBETHY, BEBEICL D2 BBRIETTETCWETA, F—RMERBRELELGSIE, BREZ L THIGLET,

—a B SEE B
B No IE E/ Ea"F / [E] 3% / 7%"4: / Reference values /-L E
’ Parameter Symbol | Test Conditions unit | "¢
Circuit Min ‘ Typ ‘ Max
LNA ACH#%14% / LNA AC electrical characteristics
BRI High-Gain mode
E-1 Power Gain HG GHT 1 f= fRXa 11.0 | 150 | 180 | dB | —
BIFNG Low-Gain mode
E-2 Power Gain LG GLT 1 f = fRXa, PRX = =20 dBm 85| 40| 10 | dB | —
MEE e High-Gain mode
E3 | Noise Figure HG NFHT L ¢ —tRxa — | 13 | 30 | dB | —
M Fesk Low-Gain mode
B4 Noise Figure LG NFLT L - tRxa — | 65 | 90 | dB | —
3IRA VH—ET FRA b H"-lh'Ga'“ mode
A L~UL +10 MHZEESE HG fl = fRXa + 10 MHz
E-5 1IP3H1Ta 1 |f2=fRXa+ 20 MHz -140 | -4.0 — |dBm| —
f1, 20255 A7
I1IP3 +10 MHz offset HG Input 2 signals (f1, 2)
ALt P A R ngh-Galn mode
AF UL —10 MHZEE HG f1 =fRXa-10 MHz
E-6 1IP3H2Ta 1 |[f2=fRXa-20MHz -14.0 | -4.0 — |dBm| —
f1, 202155 A7
IIP3 +10 MHz offset HG Input 2 signals (f1, 2)
High-Gain mode
f1 = fRXa-190 MHz
. PRX1 =-27 dBm
15 A e L
E-7 il'ndifgﬁg:ﬁﬁ:jékﬁ b P1dBHT 1 |f2=fRXa-95MHz -12.0 | -6.0 — |dBm| —
P PRX2 = -33 dBm
f1, 2025 5 A7
Input 2 signals (1, f2)
2008-04-04
Established Revised
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B X1 v FiwmERE / Switching Logic Table
Note) Wil ORFFFLIFA L, B EXIFE, B No. DC-3 > 5B No. DC-4Z7eifk
See parameters B No. DC-3 to B No. DC-4 in the Electrical Characteristics for control voltage retention ranges.

= I FEE /
Pin No. S | Pin voltage %%/
Description Remarks
Low High
High-Gain / Low-Gain Switching - . .
Bl (Gain Control) Low-Gain High-Gain —
2008-04-04
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W 3 E&[E &K / Test Circuit Diagram

Note) SMEBALIE, 15—V fEHo SMHEE—5E) 225K,
External components : See page 15
o SHER[EEX1 / Test Circuit 1

RF output

W-Q

50 O

VCC

(Gain cnt)

Q_ji CNT

50 Q
RF input

2008-04-04
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B REREIERE (DD &)/ Test Circuit Diagram (continued)
o 5\ 58 & — & / External Components

Components Size Value Part Number Vendor

L1 0603 8.2 nH LQPO3TN8N2H04 Murata

C1 0603 1000 pF GRM033B11C102KD01 Murata

C2 0603 100 000 pF GRM33B30J104KE18 Murata

2008-04-04
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W Effi&$ (D2 %)/ Technical Data (continued)
o A NEDEIERE & VimFHEEEMER-BA / 1/0 block circuit diagram and pin function descriptions
Note) FELAFHPEITRREI LOSEMETH Y, RIHETIEH Y A,
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed.

R - BIE/
Waveform and REREIE / Internal circuit
voltage

Pin
No.

A E—F VR

sup -
/ Impedance &nBA / Description

Al 0.85V @ < — LNA input

A2 0.0V — — GND

— VCC
Y
Y
Y
A3 — — LNA output
® p
- GND
High-Gain / Low-Gain switch
Bl
Q {>O_ >0.40 V (Ve x 0.14)
B1 0.0V l: 625 kQ : Low-Gain mode
’_‘ <2.57V (Ve x 0.90)
GND : High-Gain mode
B3 — — Vee
GND
2008-04-04
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B R LM;EE / Usage Notes

e CHERICHI>TOBELEFEEIE
e Special attention and precaution in using
1 RICIE—RERARSBHIEHEFIHEH SN Z L2EMLTWET,

Bl 7 i, (BEMEPER SN, FOYESOBMEENERAGEZEN LY, AMRIEELRIETRAO®D D TiLo
KO BARIC TR E BE 2 ORBFME, BRLOMHNEM UTEERGBRUIMNI ZHEH A BB 2 OB RERIL, FamnclE
RN E TITHRBEVET,
(1) Fitas (N LR, ar v b, %)
(2) kB O W (8 BhE, ATZEHE, FIE, Ahie, &)
() AR a Ry & LT R
(4) Mgl P kR A
(5) FEEFTHI AR
(6) Bk - BhAD ke
7) e
(8) DAt : (1)-(7) & RIEDAGHEM: & 2L & 3 5 Flig
This IC is intended to be used for general electronic equipment [cellular phones].
Consult our sales staff in advance for information on the following applications:
- Special applications in which exceptional quality and reliability are required, or if the failure or malfunction of this IC may
directly jeopardize life or harm the human body.
+ Any applications other than the standard applications intended.
(1) Space appliance (such as artificial satellite, and rocket)
(2) Traffic control equipment (such as for automobile, airplane, train, and ship)
(3) Medical equipment for life support
(4) Submarine transponder
(5) Control equipment for power plant
(6) Disaster prevention and security device
(7) Weapon
(8) Others : Applications of which reliability equivalent to (1) to (7) is required

2. THEAOEL, RICOMIIERL T EE, HiEozm& THRE LG AIIIRE, BAOBRNLAHY T OT
FCER L CIEALZE 0,
Pay attention to the direction of LSI. When mounting it in the wrong direction onto the PCB (printed-circuit-board), it might
smoke or ignite.

3. W FMERRIC L DBEEL LT 570IlZ, NF—0 AT T MIT A TEELSEZEIW, ok, KRG OHELAIC
DWTIIH I 2 T2 TE S0,
Pay attention in the PCB (printed-circuit-board) pattern layout in order to prevent damage due to short circuit between pins. In
addition, refer to the Pin Description for the pin configuration.

4. Hé%ﬁi?‘/v’ 2D INIATET Y » U ETHET 52 35D £7 0T, BIEANENZ 227 Y o S EAROHE
BEfTH> T I,
Fro, RIEBOEMRR ETIIATLEE 2 EOEBERREMPIE LIZHE S, FEROBIERRAET SRS £7
DT, FEBBEIZOWTUIHICEIRREEL BV L E T,
Perform a visual inspection on the PCB before applying power, otherwise damage might happen due to problems such as a solder-
bridge between the pins of the semiconductor device. Also, perform a full technical verification on the assembly quality, because
the same damage possibly can happen due to conductive substances, such as solder ball, that adhere to the LSI during
transportation.

2008-04-04
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B FERLEDFE (DD%F)/ Usage Notes (continued)

5. ARBELIH I - Ve > 3 — FCR#K), H10 - GNDE > = — (&), B L OHIm Y 2 — MAR Y 2 —
M,t/ﬁ)—7£®£%% ENFAELTGEAITHIEL, BEICLo TIREST 2 RERH Y 30T, +0EE
LTI ZEN,

F7z, BROE ﬁ%ﬁﬂmwik LELARAR, RN FEAET D ATRRENE < 2D ET DT, Fuselp EOZEKRHEEE
fisid Z & a2 MR LETS,

Take notice in the use of this product that it might break or occasionally smoke when an abnormal state occurs such as output pin-
V¢ short (Power supply fault), output pin-GND short (Ground fault), or output-to-output-pin short (load short) .

And, safety measures such as an installation of fuses are recommended because the extent of the above-mentioned damage and
smoke emission will depend on the current capability of the power supply.

6. BFEEEACHT-Z2 Yy MCZHERICR 2561, BEEZ2EDREMMERE Yy MECLTHAICERL TS
A
When using the LSI for new models, verify the safety including the long-term reliability for each product.

7. 7'1K|C %ﬁﬁb\tﬁfﬁﬁ -\/X?A;Icff +T%)|3%Sy /£%$IE%+ Eﬁmu DXD+I/T<7;éb‘
AT T2 EEFEB L MEHA LOEREFHENH DV FTOT, LTBHAIZEIN,
When the appllcatlon system is designed by using this LSI, be sure to confirm notes in this book.

Be sure to read the notes to descriptions and the usage notes in the book.

8. ARICIIEE LT v 7DPHTIE L CWETOT, MREERE N CITHE, FHEERIECTE 8 A,
TEHEHAOBL, RICIHEN BT HRVREET I 723V, 7, BAETRIZBW TS, Y60 E 5T
DN E BV LET,
Due to unshielded structure of this IC, under exposure of light, function and characteristic of the product cannot be guaranteed.
During normal operation or even under testing condition, please ensure that IC is not exposed to light.

9. F v IREITAAMICGNDEM TT DT, F v FREICT—/L FAGBENREA L RWERFHI L T Z S0,
Basically, chip surface is ground potential. Please design to ensure no contact between chip surface and metal shielding.
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