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1 Features

Main features:

+ Gain: 17/-8 dBin high / low gain mode (f.e. at 2.14GHz)
* Noise figure: 1.1 dB in high gain mode (f.e. at 2.14GHz)
«  Supply current: 3.6 /0.5 mA in high / low gain mode

+ Standby mode (< 2 pA typ.)

* Output internally matched to 50 Q

» Inputs pre-matched to 50 Q

+ 2 kV HBM ESD protection

* Low external component count

+ Small leadless TSNP-7-1 package (2.0 x 1.3 x 0.39 mm)
+ Pb-free (RoHS compliant) package

W

Description

BGA711N7

The BGA711N7 is a low current single-band low noise amplifier MMIC for 3G, 3.5G and 4G. The LNA is based
upon Infineon’s proprietary and cost-effective SiGe:C technology and comes in a low profile TSNP-7-1 leadless
green package. Because the matching is off chip, the RF path can be easily converted into a 1.8GHz to 2.7GHz
path by optimizing the input and output matching network. This document specifies the electrical parameters,

pinout, application circuit and packaging of the chip.

Product Name Package Chip Marking
BGA711N7 TSNP-7-1 T1531 B1
Data Sheet 7 Revision 3.1, 2013-01-31
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Figure 1 Block Diagram of Single-Band LNA
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Electrical Characteristics

2 Electrical Characteristics

2.1 Absolute Maximum Ratings

Table 1 Absolute Maximum Ratings

Parameter Symbol Values Unit | Note / Test Condition
Min. Typ. Max.

Supply voltage Vee -0.3 - 3.6 \ -

Supply current Iec - - 10 mA -

Pin voltage Ve -0.3 - Veet0.3 |V All pins except RF input pins.

Pin voltage RF Input Pins VeeN -0.3 - 0.9 \Y -

RF input power Prrin - - 4 dBm |-

Junction temperature T, - - 150 °C -

Ambient temperature range Ty -30 - 85 °C -

Storage temperature range Ty -65 - 150 °C -

Attention: Stresses above the max. values listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability. Maximum ratings are absolute ratings; exceeding only one of these values may
cause irreversible damage to the integrated circuit.

2.2 Thermal Resistance

Table 2 Thermal Resistance

Parameter Symbol Values Unit | Note / Test Condition
Min. Typ. Max.

Thermal resistance junction to | Ry, g - 240 - KW |-

soldering point

2.3 ESD Integrity

Table 3 ESD Integrity

Parameter Symbol Values Unit | Note / Test Condition
Min. Typ. Max.

ESD hardness HBM" Vesouem | — 2000 |- Y All pins

1) According to JESD22-A114

Data Sheet 9 Revision 3.1, 2013-01-31
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24 DC Characteristics
Table 4 DC Characteristics, T, = 25 °C
Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Supply voltage Voo 2.6 2.8 3.0 \Y -
Supply current high gain Iechc - 3.6 - mA Typical value with 27kQ
mode reference resistor
Supply current low gain I - 0.5 - mA
mode
Supply current standby Iocorr - 0.1 2.0 pA -
mode
Logic level high Vi 1.4 2.8 - \ All logic pins
Logic level low Vio -0.2 0.0 0.5 \'%
Logic currents 1o - - 0.1 pA All logic pins
Iy - 5.0 6.0 pA
2.5 Gain Mode Select Truth Table
Table 5 Truth Table
Control Voltage State
All Bands
VEN VGS HG LG
H L OFF ON
H H ON OFF
L L STANDBY"
L H

1) In order to achieve minimum standby current it is encouraged to apply logic low-level at the VGS pin in standby mode al-
though this is not mandatory. Details see section 2.4.

2.6 Switching Times

Table 6 Typical switching times; 7, =-30 ... 85 °C

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.

Settling time gainstep Ies - 1 - ns Switching LG < HG

Data Sheet 10 Revision 3.1, 2013-01-31
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Electrical Characteristics

2.7 Supply Current Characteristics

Supply current and Power gain high gain mode versus reference resistor (resistor R1 in Figure 3.3 on Page 34);
low gain mode supply current is independent of reference resistor).

Supply Current [ = f (Rggr)
Ve =28V, Ty=25°C

Power Gain |S,| = f (Rggr)
VCC = 28 V, TA = 25 oC

7 19
6.5
18.5
6
\\
5.5 \ m 18
©
— 5 ‘\ =
< N 3
E 45 g G 175N
Q N A N
[&] N [0
= g s < N
~ £ 17 N
35 L N
8 16.5
25
2 16
1 10 100 10 100 1000
Regr K] Reer K]
Data Sheet 11 Revision 3.1, 2013-01-31
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2.8 Logic Signal Characteristics

Current consumption of logic inputs VEN

Logic Current Iy =f (V)
VCC = 28 V, TA B 25 °C

, VGS

/

iy

VEN [V]

Data Sheet

Electrical Characteristics

Logic Current I55 =f (Vgg)

VCC = 28 V, TA = 25 OC

12

lgs [HA]

0.5

VGS [V]

Revision 3.1, 2013-01-31
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2.9 Measured RF Characteristics 1800 MHz Band

Table 7 Typical Characteristics 1800 MHz Band, T, = 25 °C, V. = 2.8 VY2, Rpee = nic

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range 1800 - 1900 MHz |F.e.band 3 and 9
Current consumption Iccha - 3.2 - mA High gain mode
Iccia - 0.5 - mA Low gain mode
Gain So1ha - 16.5 - dB High gain mode
So1La - -11.2 - dB Low gain mode
Reverse Isolation Siohc - -40.1 - dB High gain mode
Siaa - -11.2 - dB Low gain mode
Noise figure NF g - 1.1 — dB High gain mode
NF g - 11.5 - dB Low gain mode
Input return loss Si1ha - -16.2 - dB 50 Q, high gain mode
StiLe - -15.4 - dB 50 Q, low gain mode
Output return loss Sooha - -18.0 - dB 50 Q, high gain mode
Soata - -22.9 - dB |50 Q, low gain mode
Stability factor k - >2.4 - DC to 8 GHz; all gain
modes
Input compression point IPiggue |- -6.3 - dBm | High gain mode
IPiggia |- -3.0 - dBm |Low gain mode
Inband 11P3 1IP3, ¢ - -3.4 - dBm | High gain mode
fi-fo=1MHz 1IP3 2.6 Low gain mode

1) Performance based on application circuit in Figure 2 on Page 32
2) Guaranteed by device design; not tested in production.

Data Sheet 13 Revision 3.1, 2013-01-31
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2.10 Measured RF Characteristics 1900 MHz Band

Table 8 Typical Characteristics 1900 MHz Band, T, = 25 °C, V¢ = 2.8 VY, Rpee = 27 kQ

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.

Pass band range 1900 - 2000 MHz |F.e.band 2

Current consumption Iccha - 3.6 - mA High gain mode
Iccia - 0.5 - mA Low gain mode

Gain So1ha - 17.2 - dB High gain mode
So1L - -9.2 - dB Low gain mode

Reverse Isolation? Sioma - -38.6 - dB High gain mode
SiaLG - -9.2 - dB Low gain mode

Noise figure NF g - 1.1 — dB High gain mode
NF g - 94 - dB Low gain mode

Input return loss" Si1ha - -14 - dB 50 Q, high gain mode
StiLe - -15 - dB 50 Q, low gain mode

Output return loss” Soota - -15 - dB 50 Q, high gain mode
Soa1a - -18 - dB |50 Q, low gain mode

Stability factor® k - >2.2 - DC to 8 GHz; all gain

modes

Input compression point IP g |— -7 - dBm |High gain mode
IPigpic |- -3 - dBm | Low gain mode

Inband 1IP3" IIP3,s |- -3 - dBm | High gain mode

fi-fo=1MHz IIP3 g 2 Low gain mode

1) Performance based on application circuit in Figure 3 on Page 33
2) Verification based on AQL; random production test.
3) Guaranteed by device design; not tested in production.

Data Sheet 14 Revision 3.1, 2013-01-31
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2.1 Measured RF Characteristics 2000/2100 MHz Band

Table 9 Typical Characteristics 2000/2100 MHz Band, T, = 25 °C, V¢ = 2.8 V), Rpge = 27 kQ

Parameter Symbol Values Unit |Note/ Test Condition
Min. Typ. Max.
Pass band range 2000 - 2200 MHz |F.e.band 1,4 and 10
Current consumption Iccha - 3.6 - mA High gain mode
Iccia - 0.5 - mA Low gain mode
Gain So1ha - 17.0 - dB High gain mode
So1L - -7.6 - dB Low gain mode
Reverse Isolation? Sioma - -36 - dB High gain mode
Siaa - -8.0 - dB Low gain mode
Noise figure NF g - 1.1 — dB High gain mode
NF g - 7.8 - dB Low gain mode
Input return loss" Si1ha - -20 - dB 50 Q, high gain mode
StiLe - -15 - dB 50 Q, low gain mode
Output return loss” Soota - -19 - dB 50 Q, high gain mode
Soota - -17 - dB 50 Q, low gain mode
Stability factor® k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point IP e |— -8 - dBm |High gain mode
IPigia |- -2 - dBm | Low gain mode
Inband 1IP3" IIP3,s |- 2 - dBm | High gain mode
fi-fo=1MHz IIP3 o 7 Low gain mode

1) Performance based on application circuit in Figure 4 on Page 34
2) Verification based on AQL; random production test.
3) Guaranteed by device design; not tested in production.
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2.12 Measured RF Characteristics 2200/2300 MHz Band

Table 10  Typical Characteristics 2200/2300 MHz Band, T, = 25 °C, V. = 2.8 VY2, R = 8.2 kKQ

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.

Pass band range band XL 2200 - 2400 MHz |F.e. band 40

Current consumption Iocha - 4.2 - mA High gain mode
Iecla - 0.53 - mA Low gain mode

Gain So1hc - 16.8 - dB High gain mode
So1L - -7.2 - dB Low gain mode

Reverse Isolation Sionc - -35 - dB High gain mode
SiaLG - -7.0 - dB Low gain mode

Noise figure NF g - 1.2 — dB High gain mode
NF g - 7.0 - dB Low gain mode

Input return loss Si1ha - -23 - dB 50 Q, high gain mode
StiLa - -12 - dB 50 Q, low gain mode

Output return loss Sooha - -15 - dB 50 Q, high gain mode
Saota - -12 - dB |50 Q, low gain mode

Stability factor k - >2.3 - DC to 8 GHz; all gain

modes

Input compression point IPiggne | — -11 - dBm | High gain mode
IPiggia |- -2 - dBm | Low gain mode

Inband 11P3 1IP3, ¢ - -2 - dBm | High gain mode

fi-fo=1MHz IIP3 g 7 Low gain mode

1) Performance based on application circuit in Figure 5 on Page 35
2) Guaranteed by device design; not tested in production.
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Electrical Characteristics

2.13 Measured RF Characteristics 2400/2500 MHz Band

Table 11  Typical Characteristics 2400/2500 MHz Band, T, = 25 °C, V¢ = 2.8 VY2, R = 10 kQ

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range band XL 2400 - 2600 MHz |-
Current consumption Iccha - 4.1 - mA High gain mode
Iccia - 0.55 - mA Low gain mode
Gain So1ha - 16.5 - dB High gain mode
So1L - -7.0 - dB Low gain mode
Reverse Isolation Sionc - -35 - dB High gain mode
SiaLG - -7.0 - dB Low gain mode
Noise figure NF g - 1.2 — dB High gain mode
NF g - 7.1 - dB Low gain mode
Input return loss Si1hc - -20 - dB 50 Q, high gain mode
StiLa - -14 - dB 50 Q, low gain mode
Output return loss Sooha - -20 - dB 50 Q, high gain mode
Soota - -12 - dB 50 Q, low gain mode
Stability factor k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point IPiggue |- -6 - dBm |High gain mode
IPigia |- 0 - dBm | Low gain mode
Inband 11P3 1IP3, ¢ - -2 - dBm | High gain mode
fi-fo=1MHz IIP3, 6 Low gain mode

1) Performance based on application circuit in Figure 6 on Page 36
2) Guaranteed by device design; not tested in production.
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2.14 Measured RF Characteristics 2600 MHz Band

Table 12  Typical Characteristics 2600 MHz Band, T, = 25 °C, Vo = 2.8 VY2, Rper = 8.2 kQ

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.

Pass band range 2550 - 2650 MHz |F.e. band 38

Current consumption Iocha - 4.2 - mA High gain mode
Iecia - 0.53 - mA Low gain mode

Gain Sotha - 15.5 - dB High gain mode
So1La - -6.9 - dB Low gain mode

Reverse Isolation Sionc - -34 - dB High gain mode
SiaLG - -7.0 - dB Low gain mode

Noise figure NF g - 1.2 — dB High gain mode
NF g - 6.8 - dB Low gain mode

Input return loss Si1ha - -15 - dB 50 Q, high gain mode
StiLe - -11 - dB 50 Q, low gain mode

Output return loss Sooha - -15 - dB 50 Q, high gain mode
Sao1a - -13 - dB |50 Q, low gain mode

Stability factor k - >2.3 - DC to 8 GHz; all gain

modes

Input compression point IPiggue |- -10 - dBm |High gain mode
IPigia |- -2 - dBm | Low gain mode

Inband 11P3 1IP3, ¢ - -2 - dBm | High gain mode

fi-fo=1MHz IIP3 o 7 Low gain mode

1) Performance based on application circuit in Figure 7 on Page 37
2) Guaranteed by device design; not tested in production.
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2.15 Measured RF Characteristics 2650 MHz Band

Table 13  Typical Characteristics 2650 MHz Band, T, = 25 °C, Vo = 2.8 VY2, Rpp = 8.2 kQ

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range band VII 2600 - 2700 MHz |-
Current consumption Iocha - 4.2 - mA High gain mode
Iccia - 0.53 - mA Low gain mode
Gain So1ha - 15.7 - dB High gain mode
So1LG - -7.1 - dB Low gain mode
Reverse Isolation Siohc - -34 - dB High gain mode
SiaLG - -7.0 - dB Low gain mode
Noise figure NF g - 1.2 — dB High gain mode
NF g - 6.8 - dB Low gain mode
Input return loss Si1ha - -20 - dB 50 Q, high gain mode
StiLe - -10 - dB 50 Q, low gain mode
Output return loss Sooha - -20 - dB 50 Q, high gain mode
SaoLa - -11 - dB |50 Q, low gain mode
Stability factor k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point IPiggue |- -10 - dBm |High gain mode
IPiggia |- -2 - dBm | Low gain mode
Inband 11P3 1IP3, ¢ - -2 - dBm | High gain mode
fi-fo=1MHz IIP3 g 7 Low gain mode

1) Performance based on application circuit in Figure 8 on Page 38
2) Guaranteed by device design; not tested in production.
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Electrical Characteristics

2.16 Measured Performance Band 1 Application High Gain Mode vs. Frequency
Tp=25°C, Vo =28V, Vgs=28V, Vgy=2.8V

Power Gain |S,| = f () Power Gain wideband |S,;| = f (f)
20 20
o /TN
19 / \
0 / ™
3 S —10
c 18 £ /
& -30°C & —20 —
o] 25°C S /
g 17 3 30
a a
85°C
-40
16
-50
15 60
211 212 213 214 215 216 2.17 0 2 4 6 8
Frequency [GHZz] Frequency [GHz]
Matching [S;| =f (f), [Sx| =f (f) Gainstep HG-LG | 4S,,| = f (f)
0 26
-5
25.5
m 10 )
k= =)
N £
w»' -15 & 25
2 S I B el i a \E\\
— \ o
S 245 \\\§\\21
\%
-25 \
-30°C
-30 24
211 212 213 214 215 216 217 211 212 213 214 215 216 2.17
Frequency [GHZz] Frequency [GHz]
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Electrical Characteristics

Noise Figure NF =f ( f) Input Compression P/dB =f (f)
1.6 0
1.5 -2
1.4
-4
1.3 =
S
o i
212 e
LZL % -8 —— '\/ T—
11— —— —] o
-10
1
09 -12
0.8 -14
211 212 213 214 215 216 2.17 211 212 213 214 215 216 217
Frequency [GHZz] Frequency [GHZz]
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Electrical Characteristics

217 Measured Performance Band 1 Application High Gain Mode vs. Temperature
Th=25°C, Vo =28V, Vgg=2.8V, Vgy=2.8V, f=2140 MHz

Power Gain |S,| = f (T,) Supply Current [ =f (T,)
20 5
4.5
19
//
) 4 /,
e ® T
8 ~ E 3.5
2 17 ~——
¢ T~
o \ 3 v
16 25
15 2
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T, [°C] T,[°C]
Noise Figure NF = f (T,) Input Compression PI1dB =f (T,)
1.8 0
16 -2
v -4

1.4 /

€
o / @ -6
Z / S -8 ——
/ o \\
’
// -10
/]
0.6 -14
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T,[°C] T,[°C]
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Electrical Characteristics

2.18 Measured Performance Band 1 Application Low Gain Mode vs. Frequency

Power Gain |S,| = f () Power Gain wideband |S,,| = f ()
-5 0
-6 -10 AN

~ -30°C \

25°C

L
o
N

85°C

Power Gain [dB]
&

|

©

Power Gain [dB]
5 8
—_—

-10 -50 ﬂ \V/
—11 -60
211 212 213 214 215 216 2.17 0 2 4 6 8
Frequency [GHZz] Frequency [GHz]

Matching Sy = f(f), ISzl = (f)

0
-5
o -10
S,
= S
N | 11
»n -15
- \ | —
(D: S
= =20
-25
-30

211 212 213 214 215 216 2.17
Frequency [GHZz]
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Noise Figure NF =f (f)

Electrical Characteristics

Input Compression PI1dB =f (f)

11 4
10 2
0
9
E‘ ~—— —
o o -2
el ©
—_ 8 —_
L m
z S 4
o
7
-6
6 -8
5 -10
211 212 213 214 215 216 217 211 212 213 214 215 216 217
Frequency [GHZ] Frequency [GHZz]
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2.19 Measured Performance Band 1 Application Low Gain Mode vs. Temperature
Tp=25°C, Vo =28V, Vgs=0V, Vgy =28V, f= 2140 MHz

Power Gain |S,| = f (T,) Supply Current [ =f (T,)
-5 0.7
0.65
-6
0.6
o =g
S \\ 0.55 _—
£ <
S -8 i E o5 ]
) _O
5 0.45
a -9
0.4
-10
0.35
-11 0.3
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T, [°C] T,[°Cl]
Noise Figure NF = f (T,) Input Compression P1dB =f (T,)
11 4
10 2
o / Pa 0
€ —T
— -2 —]
z // % -4
7 7 ~ /
e
b -6
6 -8
5 -10
—40 -20 0 20 40 60 80 100 —40 -20 0 20 40 60 80 100
T,[°C] T,[°C]
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2.20 Measured Performance Band 7 Application High Gain Mode vs. Frequency
Tp=25°C, Vo =28V, Vgs=28V, Vgy=2.8V

Power Gain |S,| = f () Power Gain wideband |S,;| = f (f)

17 20

15

14 —40
13 60 \/

Power Gain [dB]
Power Gain [dB]
| |
3 o
\
|~

262 2.63 2.64 265 266 2.67 2.68 2.69 0 2 4 6 8
Frequency [GHZz] Frequency [GHz]
Matching [S;| =f (f), [Sx| =f (f) Gainstep HG-LG | 4S,,| = f (f)
0 24
-5
235
m 10 o
K=} K=
o £
o -15 & 23
= §§ L 8 25°C
- — — 22 [} L .
<2) —~ a -30°C
-20 ~——]
\S\ 9.5 b— ] 85°C
_o5 1
-30 22
2.62 2.63 2.64 2.65 266 2.67 2.68 2.69 2.62 263 2.64 265 2.66 2.67 2.68 2.69
Frequency [GHZz] Frequency [GHZz]
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Noise Figure NF =f ( f) Input Compression P/dB =f (f)
1.6 -6
1.5 -7
1.4 -8
_ 1.3 g -9
m
el =)
12 o 10
=z ©
1.1 o 11
1 -12
0.9 -13
0.8 —14
262 263 2.64 2.65 2.66 2.67 2.68 2.69 262 263 264 2.65 2.66 2.67 2.68 2.69

Frequency [GHZz] Frequency [GHZz]
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Electrical Characteristics

2.21 Measured Performance Band 7 Application High Gain Mode vs. Temperature
Tp=25°C, Vo =28V, Vgg=2.8V, Vgy =28V, f= 2650 MHz

Power Gain |S,| = f (T,) Supply Current [ =f (T,)
18 6
55
17
o - 5 -
©
= 16 = =
c ~—_ 2 /
— [&]
9] \ o
z 15 ~~C - /
x N 4 //
14 1/
3.5~
13 3
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T, [°C] T,[°Cl]
Noise Figure NF = f (T,) Input Compression PI1dB =f (T,)
2 -6
1.8 =7
-8
1.6 e
/ T OO
o 1.4 // é S
° / = -0
Z 12 L o T~
/ o 11
1 /1
e -12
0.8 7 -13
0.6 -14
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100

T, [°C] T,[°C]
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2.22 Measured Performance Band 7 Application Low Gain Mode vs. Frequency

Power Gain |S,| = f () Power Gain wideband |S,,| = f ()
-5 0
/\
-6 -10 / \
———-30°C
o T o -20
2 7 S.
s "\\\ﬁ = /j \
(O} O -30 \
g e § / \
_ — -
kS ————185%C 8 10
—50/ \
-10 —60 N ,r/
2.62 2.63 2.64 265 2.66 2.67 2.68 2.69 0 2 4 6 8
Frequency [GHZz] Frequency [GHz]
Matching [Si;| = (f), ISzl = (f)
0
-5
S22
— -10
g. ___,_—///7 Sy
o
»n -15
2 5
-25

-30
262 2.63 2.64 265 266 2.67 2.68 2.69
Frequency [GHZz]
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Noise Figure NF =f ( f) Input Compression P/dB =f (f)
11 4
10 2
0
9
— € —
om m -2
el ©
—_ 8 —_
w @
p=d S 4
o
7 —
-6
6 -8
5 -10
262 263 2.64 2.65 2.66 2.67 2.68 2.69 262 263 264 2.65 2.66 2.67 2.68 2.69
Frequency [GHZz] Frequency [GHZz]
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Electrical Characteristics

2.23 Measured Performance Band 7 Application Low Gain Mode vs. Temperature
Tp=25°C, Vo =28V, Vgs=0V, Vg =28V, f= 2650 MHz

Power Gain |S,| = f (T,) Supply Current [ =f (T,)
-5 0.7
0.65
-6
< 0.6
2 \\\ _ 055 —— -
£ <
8 \\ E o5 4/
[} _O 7
5 8 ~ 0.45
o
0.4
-9
0.35
-10 0.3
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T, [°C] T,[°Cl]
Noise Figure NF = f (T,) Input Compression P1dB =f (T,)
10 4
9 2
d 0
/ -
8 7 _ //
) vd E of ——
s s i)
= -~ 3,
yd o
6 //
-6
/7
5 -8
4 -10
-40 -20 0 20 40 60 80 100 —40 -20 0 20 40 60 80 100
T,[°C] T,[°C]
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Application Circuit and Block Diagram

3 Application Circuit and Block Diagram

3.1

1800 MHz Band Application Circuit Schematic

C1

L2

New

3.3pF 2.7nH
RFIN (0]
1800 MHz @1 %Lu ! L 1 © 1300 Mz
27nH |RFIN RFOUT c4
T 2.7pF
100pF:|; — i =
Ven=0/28Vo—— [o]——» B'ast':’i‘r%ﬁtr';?g'c < 5] Q
VEN Yy 'y RREF
n/c
Ves=0/28V0 3] 'T—Io_ Vee=28V
%IS Vltf C3
I10nF
[7]eND =
E.
BGA711N7_Appl_BID_Band_lIl_IX.vsd
Figure2  Application Circuit with Chip Outline (Top View)
Note: Package paddie (Pin 0) has to be RF grounded.
Table 14  Bill of Materials
Part Number Part Type Manufacturer Size Comment
L1, L2 Chip inductor Various 0402 Wirewound, Q ~ 50
Ct1..C4 Chip capacitor Various 0402
32 Revision 3.1, 2013-01-31
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Application Circuit and Block Diagram

3.2 1900 MHz Band Application Circuit Schematic
C1 ’—/%H—‘ L2
10pF
RFIN P w N I 5] 2.7nH RFOUT
1900 MHz ' iu 1] 1, ' " I__'M_l—o 1900 MHz
27nH |RFIN RFOUT c4
c2 T 1-20F
100pF T L
_ = Biasing & Logic |, =1
Ven=0/28V O—E—’ Circuitry Ii R
VEN 7 — RREF Q REF
Ves=0/28V O E E—Io Vec=2.8V
VGS vce c3
T 1onF
[7]enD =
L
BGA711N7_Appl_BID_RREF_Bandll.vsd
Figure 3  Application Circuit with Chip Outline (Top View)

Note: Package paddle (Pin 0) has to be RF grounded.

Table 15  Bill of Materials

Part Number Part Type Manufacturer Size Comment

L1, L2 Chip inductor Various 0402 Wirewound, Q ~ 50
Ct1..C4 Chip capacitor Various 0402

Rrer Chip resistor Various 0402
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3.3 2000/2100 MHz Band Application Circuit Schematic
C1
~4 -
o—1} 1 ! ! I 6 RFOUT
2100 MHz ! i2|;11H =N L " RFOILF 2100 MHz
C2
100pF T
= Biasing & Logi
VEN A 7y RREF REF
27k
Ves=0/2.8V0O 3] vy Vec=2.8V
Vs vclf c3
I10nF
[7]eND =
T
" BGA711N7_Appl_BID_RREF.vsd

Figure 4  Application Circuit with Chip Outline (Top View)
Note: Package paddle (Pin 0) has to be RF grounded.
Table 16  Bill of Materials
Part Number Part Type Manufacturer Size Comment
L1 Chip inductor Various 0402 Wirewound, Q ~ 50
C1..C3 Chip capacitor Various 0402
Rrer Chip resistor Various 0402
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34 2200/2300 MHz Band Application Circuit Schematic
C1 C2 L2
RFIN 56pF 10pF ’_/'\ }_‘ 3.6nH o
RFOUT
2300 MHz © |__3 ' ' I E—NY\—O 2300 MHz
L1 RFIN RFOUT
2.7nH
VEN 7'y Yy RREF Q 8 2RkEF
- 1 ] -
Ves=0/28V O _3| Ii Vec=2.8V
VGS vce c3
I 10nF
[7]onD =
T
BGA711N7_Appl_Band40_BID.vsd
Figure 5  Application Circuit with Chip Outline (Top View)
Note: Package paddle (Pin 0) has to be RF grounded.
Table 17  Bill of Materials
Part Number Part Type Manufacturer Size Comment
L1..L2 Chip inductor Various 0402 Wirewound, Q ~ 50
C1..C3 Chip capacitor Various 0402
Rrer Chip resistor Various 0402
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3.5 2400/2500 MHz Band Application Circuit Schematic
L1 C1 L3
REIN _oonid 27er — ’_/l\ }—‘ 4.7nH RFOUT
2400 MHz HLI — ' I E_M\_l_o 2400 MHz
L2 RFIN RFOUT c2
4.3nH I 1.0pF
Ven=0/28V 2 |—> Bias(i’?rgcjt'r‘y"gic < 5
VEN 7 — RREF Q Rrer
10k
- 1 -
Ves=0/28V O H E Vec=28V
VGS VCC c3
I 10nF
[7]oenD =
T
BGA711N7_Appl_2500_BID.vsd

Figure 6  Application Circuit with Chip Outline (Top View)
Note: Package paddle (Pin 0) has to be RF grounded.
Table 18  Bill of Materials
Part Number Part Type Manufacturer Size Comment
L1..L3 Chip inductor Various 0402 Wirewound, Q ~ 50
C1..C3 Chip capacitor Various 0402
Rrer Chip resistor Various 0402
Data Sheet 36 Revision 3.1, 2013-01-31



BGA711N7

o~ _.
@ ] neo/n SiGe Bipolar 3G/3.5G/4G Single-Band LNA

Application Circuit and Block Diagram

3.6 2600 MHz Band Application Circuit Schematic

L1 c1 ’—/%“—‘ L3
3.3nH 2.4pF 3.6nH
[

RFIN 1 I RFOUT
2500 MHz 1] a— ' Il E 2500 MHz
L2 RFIN RFOUT c2
4.1nH T 1.2pF
:|2 Biasing & Logic
Circuitry

VEN  —" RREF Q RRer

Ven=0/28V

A
[$,]

8.2k

Ves=0/28V O E E—Io Veo=2.8V
VGS vCC c3

[7]onD I o
L
) BGA711N7_Appl_Band38_BID.vsd

Figure 7  Application Circuit with Chip Outline (Top View)
Note: Package paddle (Pin 0) has to be RF grounded.
Table 19  Bill of Materials
Part Number Part Type Manufacturer Size Comment
L1..L3 Chip inductor Various 0402 Wirewound, Q ~ 50
C1..C3 Chip capacitor Various 0402
Rrer Chip resistor Various 0402
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3.7 2650 MHz Band Application Circuit Schematic
L1 C1 l—/ }—l L3
3.3nH 2.4pF 3.3nH
RFIN {71 [ [ Py RFOUT
2600 MHz 1] 1, ' 1l I__M\_l_o 2600 MHz
L2 RFIN RFOUT Cc2
3.9nH T 150F
Ven=0/28V 0—— 12— B‘asc‘:?r%jt'r-;g“’ « [5] Q ]
VEN 7'y 'y RREF REF
8.2k
- 1 e -
Vgs=0/28V O _3| Ii Vec=2.8V
VGS VCC C3
I 10nF
HED =
I
BGA711N7_Appl_Band7_BID.vsd

Figure 8  Application Circuit with Chip Outline (Top View)
Note: Package paddle (Pin 0) has to be RF grounded.
Table 20  Bill of Materials
Part Number Part Type Manufacturer Size Comment
L1..L3 Chip inductor Various 0402 Wirewound, Q ~ 50
C1...C3 Chip capacitor Various 0402
Rrer Chip resistor Various 0402
3.8 Pin Definition
Table 21 Pin Definition and Function
Pin Number Symbol Function
1 RFIN LNA input
2 VEN Band select control
3 VGS Gain step control
4 VCC Supply voltage
5 RREF Bias current reference resistor (high gain mode)
6 RFOUT LNA output
7 GND Package paddle; ground connection for LNA and control circuitry
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3.9 Application Board

Top layer (top view) Middle layer (top view) Bottom layer (top view)

BGA711N7_App_Board.vsd

Figure 9  Application Board Layout on 3-layer FR4

Note: Top layer thickness: 0.2 mm, bottom layer thickness: 0.8 mm, 17 mm Cu metallization, gold plated. Board
size: 21 x 19mm.

0.017 mm Copper
0.100 mm Prepreg FR4

0.100 mm Prepreg FR4
0.035 mm Copper

0.460 mm FR4

0.100 mm Prepreg FR4

0.100 mm Prepreg FR4 /
0.017 mm Copper : /

BGA711N7_Cross_Section_View.vsd

Figure 10 Cross-Section View of Application Board
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= |[ 1 ==0

BGA711N7_App_Board_exact.vsd

Figure 11  Detail of Application Board Layout

Note: In order to achieve the same performance as given in this datasheet please follow the suggested PCB-layout
as closely as possible. The position of the GND vias is critical for RF performance.
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4 Physical Characteristics
4.1 Package Footprint
NSMD SMD
1.4 " 1.4 1.4 " 1.4
EmE sy 000 Yy D oo
---N_Jf @ @ @ i ‘“—ﬁ @ @ @ i
2 /m B ey o o a1 2 Y O o o
Y | Y |
B B ‘ @ @ ‘ @ @
o o
Ty 0.25 = . ol 0.25
03 03
& Copper 74 Solder mask [ Stencil apertures & Copper 74 Solder mask [ Stencil apertures
TSNP-7-1-FP V01
Figure 12 Footprint Recommendation 1 for the TSNP-7-1 Package
NSMD
_ 05
1).25A 025
025 025
\ Bl Z7] g
t = [
[Fe]
B of QDO
\
' QDD S
)
) © D @
o
125
[ Copper 72 Solder mask & Stencil apertures
TSNP-7-1-N-FP V01
Figure 13 Footprint Recommendation 2 for the TSNP-7-1 Package
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4.2 Package Dimensions
Top view Bottom view
 1.3:005
0.375155% 1.152005 ")
0.02 MAX.| _ 12005
‘ L 4 5 6 -
T
! — T T o
i 0 o ‘ oy - 0
| = | R
T T i T 1 o [ L 9 Q9 T
| = | =, o ©
| 0 7 | Y = 0
‘ ‘ !
‘ |
| I R e s e v L
3| 2 1, [
Pin 1 marking _| |6x0.22005

1) Dimension applies to plated terminals

TSNP-7-1-PO V02

Figure 14 Package Outline (top, side and bottom view)

—

&

< < °'>.
J— _ [a\} ©
o
‘ /
/el
Pin 1 marking TSNP-7-1-TP V01
Figure 15 Tape & Reel Dimensions
4.3 Product Marking Pattern
1 23 — Type code
Djj] 1 Date code (YYWW)
Pin 1 marking

TSNP-7-1-MK V01

Figure 16 Marking Pattern (top view)
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