SONY

CXG1118ER

Dual-band Low Noise Amplifier/Mixer

Description

The CXG1118ER is a dual-band (CDMA/GPS) low
noise amplifier/mixer MMIC for the Japan CDMA
cellular phones (J-CDMA). This IC is designed using
the Sony’s GaAs J-FET process.

Features
¢ High gain:
CDMA  LNA High current mode

Gp = 14.5dB (Typ.)

CDMA MIX Gc = 12dB (Typ.)
GPS LNA Gp = 18dB (Typ.)
GPS MIX Gc =9.5dB (Typ.)
* Low noise figure:
CDMA  LNA High current mode
NF = 1.5dB (Typ.)
CDMA MIX NF = 4.5dB (Typ.)
GPS LNA NF = 1.7dB (Typ.)
GPS MIX NF = 5dB (Typ.)
* Low distortion
CDMA  LNA High current mode

Input IP3 = +3.5dBm (Typ.)

CDMA  MIX Input IP3 = +2dBm (Typ.)
GPS LNA Input IP3 = -5.5dBm (Typ.)
GPS MIX Input IP3 = +2dBm (Typ.)

* Low noise amplifier with by-pass switch

* J-CDMA/GPS supported dual band

* Sharing the two-system LO signal source by the
doubler system

* 24-pin VQFN small package

Block Diagram and Pin Configuration

(2) cDMA LNAIN
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24 pin VQFN (Plastic)
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Applications
J-CDMA

Structure
GaAs J-FET MMIC

Absolute Maximum Ratings (Ta = 25°C)

* Supply voltage VoD 4.5 Vv
¢ |[nput power Pin +5 dBm
¢ Operating temperature  Topr -35t0+85 °C
¢ Storage temperature Tstg —-65to+150 °C
Recommended Operating Conditions
* Supply voltage VoD 2.710 3.3 Vv
e Control voltage Vet (H) 2.4t0 3.3 \Y
Ve (L) 0to 0.3 \

GPS LNAIN

(2) GPS MIX RFiN

(1) GPS IFouT/VbD (MIX)

Vop (CDMA LO)
CDMA IFout/VbD (MIX)

GaAs MMICs are ESD sensitive devices. Special handling precautions are required.

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXG1118ER

Electrical Characteristics

Conditions: Vop = 2.7V, VcT1L (H) = 2.7V, VcTL (L) = 0V (Ta = 25°C)

Logic Block
Item Symbol Min. Typ. Max. | Unit Condition
Control pin current IcTL (H) — 35 50 HA )
- - When no signal
Logic power current consumption | Ibp — 0.3 0.6 mA

CDMA-LNA Block Conditions: frRF = 850MHz

Control pin condition
Item Symbol Min. Typ. Max. | Unit | Condition
Vet | Ver2 | Verl3
L L L orH | lobsw — 0.1 0.3
. When no
Current consumption L H L IobL — 3.2 5 mA signal
L H H IooH — 5.3 7.5
L L LorH| Gpsw —4.3 -3.8 -3.3
L H L GpL 12.5 14 15.5
Power gain dB
L H H GPH 13 14.5 16 When a
H — — GPOFF — -13 -8 small signal
L H L NFL — 1.5
Noise figure dB
L H H NFH — 1.5
L L LorH| IIP3sw 20 28 —
Input IP3 L H L [IP3L —1 1 — dBm | *1
L H H [IP3H 1.5 3.5 —
Isolati L H L IsoL 13 18 — 4B When a
solation :
L H H | IsoH 13 18 — small signal

*1 Conversion from the IM3 suppression ratio for two-wave input: fRF = 850MHz/850.9MHz,
PrF = 0dBm (Gpsw mode), Prr = —25dBm (GrL/GPH mode).
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CXG1118ER
CDMA-MIX Block Conditions: frRF = 850MHz, fLo = frr — fiF, fiF = 110MHz, PLo = —10dBm
Control pin condition
Item Symbol Min. Typ. Max. | Unit Condition
Verel | Ver2 | Ver3
Current consumption L — — Ipp — 8 11 mA | When no signal
c ) . L — — Gc 10.5 12 13.5 4B
onversion gain When a small
H — — Gcorr — -55 —45 signal
Noise figure L — — NF — 4.5 6 dB
Input IP3 L — — | lIP3 0 2 — |dBm]| *2
LO - RF leak L — — PLk — -23 -18 |dBm —

*2 Conversion from the IM3 suppression ratio for two-wave input: frRF = 850MHz/850.9MHz, PrF = —25dBm.

GPS-LNA Block Conditions: frF = 1575MHz

Control pin condition

ltem Symbol Min Typ. Max. | Unit Condition
Veril | Ver2 | Ver3 y ! yp X ! "
Current consumption H — — Iop — 5.5 7.5 mA | When no signal
c ) . H — — Gr 16.5 18 19.5 4B
onversion gain
g L — — GPOFF — 22 -17 When a small

signal

Noise figure H — — NF — 1.7 2.2 dB

Input IP3 H — — IIP3 -8 -5.5 — |dBm| *3

Isolation H | — | — |0 23 | 28 | — | g |Whenasmall
signal

*3 Conversion from the IM3 suppression ratio for two-wave input: frr = 1574.5MHz/1575.5MHz, Prr = —30dBm.

GPS-MIX Block Conditions: frRF = 1575MHz, fro = (frr — fiF)/2, fiF = 110MHz, PLo = —10dBm

Control pin condition

Item Symbol Min. Typ. Max. | Unit Condition
Verel | Ver2 | Ver3
Current consumption H — — Ipp — 8 11 mA | When no signal
c ) . H — — Gc 8 9.5 11 4B
L — — Gcorr — -50 -40 signal
Noise figure H — — NF — 5 6.5 dB
Input IP3 H — — | 1IP3 -1.5 2 — |dBm| *4
LO - RF leak H| — | — |Px — | -5 | —10 |dBm|®M°=
frRF — fIF

*4 Conversion from the IM3 suppression ratio for two-wave input: frF = 1574.5MHz/1575.5MHz, Prr = —25dBm.
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CXG1118ER
Recommended Evaluation Circuit
CDMA LNAIN GPS LNAN
(> {©)
CDMA LNAouTt
L11 < L18 GPS LNAout
% s L ¢ iy
2 L12 % L1g3 C10
VDD (LNA) o—e
7-_}-706 > e C11 L
CTL2 o 5 o CTL1
e R1
CDMA MIXIN 7;7 L8 9 L0
© L )—m (©) GPs Mixi
2 L10 0 L212
L22
CTL3© @

00 GPS IFout
C12F/-7' 1232 C13

L72 L1 QL2 711/-7014 oY 0
Ty CDMA IFout
7;_701 c2
7;-7 VD \(;DD (Logic)
(LO AMP)
L1 220nH L16 3.3nH C8 100pF
L2 220nH L17 8.2nH C9 18pF
L3 27nH L18 6.8nH C10 100pF
L4 5.6nH L19 3.9nH C11 1000pF
L5 6.8nH L20 10nH ci12 8pF
L6 33nH L21 2.7nH C13 1000pF
L7 12nH L22 220nH Ci14 1000pF
L8 27nH L23 220nH R1 100Q
L9 18nH C1 8pF L*1 33nH
L10 22nH c2 1000pF R*1 —
L11 22nH C3 1000pF
L12 27nH C4 100pF
L13 2.2nH Cc5 100pF
L14 22nH C6 1000pF
L15 5.6nH C7 1000pF

*1 L and R of Pin 9 are used when the optional resistor is added in the low noise amplifier block.
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SONY CXG1118ER

Example of Representative Characteristics (Ta = 25°C)

Low Noise Amplifier Block

CDMA GPL, NFL vs. fRF CDMA GPH, NFH vs. fRF
16 5 16 T 5
15 15 Gen
—— G m—— —
14 —~<_ 4 14 ~— 4
— T~ — — —
g 10 Z g 5
= o = Vop = 2.7V o
‘5 12 |— Vob=27V 3 3 s 12 — vent =ov 3 3
o Veril =0V 2 > VGTL2 = 2.7V =
g 11— vene=27v 2 g 11 |- e 3
H VoTLa = OV 2 H Ver3 = 2.7V 2
T g f— O 2 2 % g 2 Z
NFL ! '
T 9 T T g —T— NFH I
o z O z
8 1 8 1
7 7
6 0 6 0
800 820 840 860 880 900 800 820 840 860 880 900
frRF — RF frequency [MHz] frRF — RF frequency [MHz]
GPS Gp, NF vs. fRF
20 5
19
1 I e Gp A
8 T _
m 17 — m
= VoD = 2.7V %
£ 16 [— ver1 =27V 3 S
o 45 | Vem2=0v =
2 VeT3 = 0V 3
o [
o 14 2 =z
I —_— |
o e T—— w
o 13
NF =
12 1
11
10 0

1525 1545 1565 1585 1605 1625
frRF — RF frequency [MHz]



SONY CXG1118ER
Low Noise Amplifier Block
CDMA Pout IM3L vs. PIN CDMA Pout, IM3H vs. PIN
20 20
=]
10 12 10 Y
i) Pid|
0 LA 0 D% s
— Pout 544 ~ _ PouT_L~ =
% -10 / III N % -10 ,/ N
o, ,/ el o, ,/ .
5 -20 = 7 & 20 2 A
s ~ 7/ z V/3
g 7 g 4
< —30 = —30 //l
2 j’ 2 M3
3 —40 IM3L 3 —40 7
2 / & /
T 50 VoD = 2.7V © 50 / VoD = 2.7V
5 7 VeTil = 0V 5 /‘ VeTLl = 0V
L -60 7 Ver2 = 2.7V & 60 7/ Ver2 = 2.7V
Verd = 0V V4 Vet = 2.7V
—70 / fRF1 = 850MHz -70 7 fRF1 = 850MHz
80 frRF2 = 850.9MHz 80 / frRF2 = 850.9MHz
40 -30 -20 -10 0 10 -40 -30 —-20 -10 0 10
PN — RF input power [dBm] PN — RF input power [dBm]
GPS Pout IM3 vs. PIN
20 I
1o —
i ad ,I
0 I 2T 17
E _jo [P 1 s
= // P
% -20 [ 7
< =30 /
a IM3
3
o —40
w V4
, =50 Vop = 2.7V
5 / Vet =2.7V
g 60 4 Vet = 0V
7 Vet = 0V
=70 fRF1 = 1574.5MHz
80 y 4 frRF2 = 1575.5MHz
740 80 -20 -10 0 10

PIiN — RF input power [dBm]
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Mixer Block
CDMA Gc, NF vs. fRF GPS Gc, NF vs. frF
15 13 11 | 13
14 12 10 /Gf/_ 12
_ 13 Go 1 _9 vl ‘ \\ 11
0 e}
2 12 //'_\\\ 10g 28 VD = 2.7V A\ 10 @
[ s ‘ N 9 ° kS Vetul =2.7V o
o 1 7~ Vop=27V N = 27 { VeTL2 = 0V ° 3
(®)] = ()]
2 /1 vei=ov N = S / _ 2
o 10 8 o o 6 VeT3 = 0V 8 o
0 // Vver2 = ov \\ 2 0 / fLo = fRF — 110MHz N 2
5 9 Ve = ov 7 2 s 5 PLo = —10dBm 7 2
) / fLo = fRF — 110MHz \ ul_ o ‘ Y ul.
é 8 PLo =-10dBm N6 = é 4 N 6 =
7 NF ——~4 5 3 5
6 4 2 4
5 3 1 3
800 820 840 860 880 900 1525 1545 1565 1585 1605 1625
frRF — RF frequency [MHz] frRF — RF frequency [MHz]
CDMA Pour, IM3 vs. PIN GPS Pourt, IM3 vs. PIN
20 20
10 7 10 =
»”‘ Il P el
0 "r l' O _ R ,’I
T Pour 7] ’ T T
c ouT 4 J £ !
-10 y -10 Pout
3 P i 2 P 41
S P £ S 4
o -20 - o -20 7
s i VA 2 P Y/
g - 7 g 4
= —30 / 3 = =30 7
> 7 > 4
g /4 g
o —40 7 o —40
b |M3/[' Voo=27V  u IMSI VDD = 2.7V
| —50 i/ Vel =0V | —50 Vet =2.7V
5 / Veri2 = oV 5 Veri2 = oV
L 60 7 VcTL3 = 0V g 60 7/ Vet = 0V
/ frRF1 = 850MHz fRF1 = 1574.5MHz
=70 / fRF2 = 850.9MHz =70 fRF2 = 1575.5MHz
LO =7 z LO = 732.5MHz
80 f 40MH 80 fi 32.5MH
—40 -30 -20 -10 0 10 -40 -30 -20 -10 0 10
PIN — RF input power [dBm] PIiN — RF input power [dBm]
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Mixer Block
CDMA Gc, NF vs. PLo GPS Gc, NF vs. PLo
16 6.0 12 7.0
14 a 10 Gc 6.5
C e
c VoD = 2.7V S, < 8N VoD = 2.7V —16.0 =&
g 10 - ) S DD = 2. m
S Vetetl = 0V = =} Verl =2.7V 5
S ver2 =0V 2 S VeTL2 = 0V 2
g 8 Verld3=0v 5.0 .g g 6 \ VCTLS = 0V — 5.5 .g
2 fRF = 850MHz S = fRF = 1575MHz S
S 6 N fLo = 740MHz | 3
o | o fLo = 732.5MHz |
| \ [T | 4 ] 50 [T
o \ =z o \ P4
G 4 NF 4.5 o) w':
\\_,/ 2 e~ 4.5
2
0 4.0 0 4.0
-15.0 -125 -100 -75 -50 -25 0 -15.0 -125 -100 -75 -50 -25 0
PLo — LO input power [dBm] PLo — LO input power [dBm]
CDMA lIP3 vs. PLO GPS IIP3 vs. PLo
4.0 3.0
35 L —
TN
25
_ 30 ~ _ /
g / \ £ 20
S 25 A =
g — \ R
5 20 5 15 |/
g g
115 VoD = 2.7V i VDb = 2.7V
& Vet =0V © 10 Vet =27V |
= 1.0 veti2=0v | = Veri2 = oV
VT3 = 0V Ven3 = ov
fRF = 850MHz 0.5 frRF = 1575MHz —
0.5 fLo = 740MHz fLo = 732.5MHz
0 \ \ 0 \ \
-15.0 -125 -100 -75 -50 -25 0 -15.0 -125 -100 -75 -50 -25 0
PLo — LO input power [dBm] PLo — LO input power [dBm]
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Characteristics Example When the Optional Resistor R is Added (Ta = 25°C)

Low Noise Amplifier Block
* Measured with the choke inductor (L = 33nH) for decoupling inserted to Pin 9 (LNA OPT pin) in series.

CDMA IppL vs. R

IbpL — Current consumption [mA]

GpL — Power gain [dB]

1IP3L — Input IP3 [dBm]

10
9
8
7 Vob=2.7V |
VeTel = 0V
6 Vet =2.7V |
VeTL3 = 0V
5
4
//
3
2
OPEN 120 47 27 15 10
R — Optional resistor [Q2]
CDMA GPL, NFLvs.R
15
GPL
/
/
14
Vop = 2.7V N
Verel = 0V
1 Vet =27V |
8 VCTL3 = 0V
fRF = 850MHz
PRF = -25dBm |
NFi
12 L
11
OPEN 120 47 27 15 10
R — Optional resistor [Q]
CDMA IIP3L, IsoL vs. R
5
4
IsoL
/
3
11P3L — |
DD = 2. E
- Vet =0V
VeT2 = 2.7V
1 VeTL3 = 0V ]
frRF1 = 850MHz
frRF2 = 850.9MHz
o PRF = —-25dBm
OPEN 120 47 27 15 10

R — Optional resistor [Q]

—9-—

3.0

2.5

2.0

1.5

1.0

20

19

18

17

16

15

NFL — Noise figure [dB]

IsoL — Isolation [dB]
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Low Noise Amplifier Block
* Measured with the choke inductor (L = 33nH) for decoupling inserted to Pin 9 (LNA OPT pin) in series.

CDMA IpbH vs. R

10
9 7
g /
c 8 e
S rd
g 7
=] /
(7]
c
3 6 7
c /
(9]
£ 5
>
O
I
r 4 VoD = 2.7V
a VeTel = 0V
3 VeT2 =2.7V
Vet = 2.7V
2 !
OPEN 120 47 27 15 10
R — Optional resistor [Q]
CDMA GpPH, NFH vs. R
16
GPH
. 15
m
h=A Vop = 2.7V
£ Vel =0V ]|
© ver2 = 2.7V
g 14 VeT3=2.7V
£ fRF = 850MHz
! PRF = —25dBm
I
o
(O]
13 NFH
12
OPEN 120 47 27 15 10
R — Optional resistor [Q]
CDMA 1IP3H, IsoH vs. R
6
IsoH
'E /
5 5
g 1IP3H
=1
o
£
I VoD = 2.7V
& 4 / VeTLl = 0V .
= VeTL2 = 2.7V
VcT3 = 2.7V
/ frRF1 = 850MHz 1
frRF2 = 850.9MHz
3 PRF = —ngBm
OPEN 120 47 27 15 10

R — Optional resistor [Q]

3.0

2.5

2.0

1.0

20

19

18

17

16

15

14

Ibb — Current consumption [mA]

3 @
— ©
2 c
5 £
=l 8
- —
] o)
b4 [a
[ I
LE o
< o}
T &
=2 ke
c
o [e2]
= o
Ko =
[e] >
n Q
- [
| £
T |
[e] (<]
2 a

-10-—

GPS Ipp vs. R
10
9
8 //
7 ///
6 //
5 p
4 Vobp = 2.7V
Vet =2.7V
3 Ver2 =0V
Vet = 0V
2 I
OPEN 120 47 27 15 10
R — Optional resistor [Q]
GPS Gp, NFvs.R
20 3.0
Gp
19 2.5
Vop = 2.7V
Vet = 2.7V
VeT2 = 0V
18 p~ VeTLd = 0V 120
frRF = 1575MHz
PRF = -30dBm A
NF
17 1.5
16 1.0
OPEN 120 47 27 15 10
R — Optional resistor [Q]
GPS IIP3, Iso vs. R
-1 31
2 30
— |
Iso
-3 VoD = 2.7V 4 29
Vet =2.7V
VeT2 = 0V E
VeTL3 = 0V
—4 fRF1 = 1574.5MHz| 28
fRF2 = 1575.5MHz |
1I1P3 PRF = -30dBm
-5 27
—6 26
OPEN 120 47 27 15 10

R — Optional resistor [Q2]

NF — Noise figure [dB]

Iso — Isolation [dB]
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Characteristics Example When the Optional Resistor R is Added (Ta = 25°C)

Mixer Block
CDMA Ibp (MIX) vs. R1 GPS Ipp (MIX) vs. R1
< 10 < 8
E £
c C
k<] o
= =
g 9 g 7
> 3
1] 1]
c c
S <)
o o
@ 8 @ 6
5 5 /
< / <
X x
3 7 3 5 —
] e}
g s |
S VoD = 2.7V s Vop = 2.7V
I 6 Vel =0V | | 4 Vetl =2.7V
< Ver2 = 0V < Vet = oV
= VeTL3 = 0V =3 Ve = 0V
8 \ 8 \
o 5 o 3
OPEN 100 47 27 10 OPEN 100 47 27 10
R1 — Optional resistor [Q2] R1 — Optional resistor [Q]
CDMA Gc, NF vs. R1 GPS Gc, NF vs. R1
13.0 7.0 10.0 I 8.0
Gc
12.5 6.5 99 7o
. Go .
5 g 8% &
c12.0 Vop = 2.7V -16.0% c VoD = 2.7V KX
S VeTLt = 0V g g 85 verli=27v | 65 2
S VeTL2 = 0V = S VCTL2 = 0V k=
B115 Vend=ov {55 g © 80 veld=0v =~ 160 g
g fAF = 850MHz S 2 fAF = 1575MHz g
8 fLo = 740MHz | § 75 fLo=732.5MHz 4 5.5 4
| 11.0 PLo = —-25dBm | 5:0 L I NE PLo = —25dBm L
j&] (o]
© NF L S 70— 5.0
10.5 45
6.5 45
10.0 4.0 6.0 4.0
OPEN 100 47 27 10 OPEN 100 47 27 10
R1 — Optional resistor [Q2] R1 — Optional resistor [Q]
CDMA IIP3 vs. R1 GPS IIP3 vs. R1
5 5
4 4
E r €
S S L —
o 3 o 3 “
o a
< L /
Q Q.
C C
T2 Vop = 2.7V — T2 Vop = 2.7V R
o Vet = 0V g Vet =2.7V
= VerL2 = 0V = VeTL2 = 0V
1 Vet = 0V B 1 VeTL3 = 0V 1
frRF = 850MHz frRF = 1575MHz
fLo = 740MHz fLo = 732.5MHz
0 PLo = -25dBm 0 PLo = -25dBm
OPEN 100 47 27 10 OPEN 100 47 27 10

R1 — Optional resistor [Q2] R1 — Optional resistor [Q]
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Recommended Evaluation Board

Front 50mm

Vop (LO AMP) VcTL2 GND Vop (LNA) Vobp (Logic)

=
O © V(@LS © © @ © vg@m ©VDD<(()>MIX)O

[°7] SONY CXGM]IS ER/CXGM]I% ER o0

=

o
o
o

4 GPS LNA RFIN

CDMA LNA RFIN >

o
o

oo

oo
o
o

o
)

0 0o

0 0 0

)
o

CDMA LNA RFout 3 GPS LNA RFout

y

=
00 o0o0o0ooooooooop 20000 000 T00FfQ

50mm

CDMA MIX RFIN GPS MIX RFIN

0co0o0 o
00 o
000 0

A2

LOIN CDMA MIX IFout GPS MIX IFout

Glass fabric-base 4-layer epoxy board (thickness: 0.2mm x 2)
GND for the whole 2nd and 3rd layers

Enlarged Diagram of Center Part
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Package Outline

Unit: mm
24PIN VQFN(PLASTIC)
4.0 0.9+0.1 0.6 +0.1
[] 3.6
o7 ~Jogss|
Tl .
18 13 i
T T T T _—
L L — 1
@ 19 = H 12 @ H
3 PIN1INDEX |F =
“H@ )7 i
TII1T 7 \_
6
x4
] o2]s[aB[C
x4
| 02|s|AB[C
4] 0.05(M)[s|A-B|C]| o
= S
3 s 9
[sedfem) 5
36 q 8§
HZ o ©
[ I A A 1 859 )
d‘@
Solder Plating
N 0.1320.025
+0.09
0.14-0.03
TERMINAL SECTION
PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE VQFN-24P-03 LEAD TREATMENT SOLDER PLATING
EIAJ CODE LEAD MATERIAL COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.04g
LEAD SPECIFICATIONS
ITEM SPEC.
LEAD MATERIAL COPPER ALLOY
SOLDER PLATING Sn-Bi Bi:1-4wt%
LEAD TREATMENT THICKNESS | 5-18um
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