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@I n eon Description

1

Description

The BGAT777L7 is a low current single-band low noise amplifier MMIC for UMTS bands 7, 38 and 40. The LNA is
based upon Infineon’s proprietary and cost-effective SiGe:C technology and comes in a low profile TSLP-7-1
leadless green package. This document specifies electrical parameters, pinout, application circuit and packaging
of the chip. The device features dynamic gain control, temperature stabilization, standby mode and 2 kV ESD
protection on-chip as well as matching off chip.

Features

Gain: 16 /-7 dB in high / low gain mode

Noise figure: 1.2 dB in high gain mode

Supply current: 4.2 / 0.5 mA in high / low gain mode
Standby mode (< 2 pA typ.)

Inputs pre-matched to 50 Q

2 kV HBM ESD protection

Low external component count

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

RoHS

TSLP-7-1 package

] 1 ™ 1 I Mo |
1 1o I—°
RFIN RFOUT
Biasing & Logic |, [5 |

2 Circuitry L~ |
VEN — RREF
B [4]
| L]
VGS VCC

|_7 GND

BGA777L7_Chip_BID.vsd

Figure 1 Block diagram of single-band LNA

Type Package Marking

Chip

BGAT777L7 TSLP-7-1 B7

T1531

Data Sheet 5

V3.0, 2009-07-02



BGA777L7 - Low Power Single-Band UMTS LNA

Electrical Characteristics

Absolute Maximum Ratings

2 Electrical Characteristics

2.1 Absolute Maximum Ratings

Table 1 Absolute Maximum Ratings

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

Supply voltage Vee -0.3 3.6 \

Supply current I 10 mA

Pin voltage Ve -0.3 Vee +0.3 V All pins except RF input pin

Pin voltage RF Input Pin VreEN -0.3 0.9 \Y,

RF input power Pren 4 dBm

Junction temperature T; 150 °C

Ambient temperature range | T, -30 85 °C

Storage temperature range | T4 -65 150 °C

2.2 Thermal Resistance

Table 2 Thermal Resistance

Parameter Symbol |Value Unit Note / Test Conditions

Thermal resistance junction | Ry, s 240 KIW

to soldering point

2.3 ESD Integrity

Table 3 ESD Integrity

Parameter Symbol |Value (typ.) Unit Note / Test Conditions

ESD hardness HBM" Vespmem | 2000 Vv All pins

1) According to JESD22-A114

Data Sheet
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DC Characteristics

24 DC Characteristics

Table 4 DC Characteristics, 7, =25 °C

Parameter Symbol Values Unit |Note / Test Condition

Min. Typ. Max.

Supply voltage Vee 26 2.8 3.0 \Y

Supply current high gain Ioche 4.2 mA

mode

Supply current low gain Iecie 530 pA

mode

Supply current standby Tocore 0.1 2.0 pA

mode

Logic level high Va 1.5 2.8 \Y, VEN and VGS

Logic level low Vio -0.2 0.0 0.5 \

Logic currents VEN Iene 0.1 pA VEN
Teny 5.0 6.0 pA

Logic currents VGS Iss. 0.1 pA VGS
Issh 5.0 6.0 pA

25 Gain Mode Select Truth Table

Table 5 Truth Table

Control Voltage State

Bands 7, 38, 40

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

although 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 les 1 us Switching LG < HG

Data Sheet
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Supply Current and Power Gain Characteristics; T, = 25 °C

2.7 Supply Current and Power Gain Characteristics; 7, = 25 °C

Supply current and power gain high gain mode versus reference resistor Rger (see Figure 2 on page 17 for
reference resistor; low gain mode supply current is independent of reference resistor).

Supply Current I = f (Rger) Power Gain |S,,| = f (Rger)
Vee =28V Vee =28V
7 17
6.5
6 16.5
55 \ g 1o
E 5 \\ E \\\\\
E 45 N & 155 HHHN
o ™ - N
= 4 ™ GB) \\\
\\ g 15 N
3.5 Say
8 14.5
25
2 14
1 10 100 10 100 1000
Reer (K] Reer (k]
2.8 Logic Signal Characteristics; 7, =25 °C
Current consumption of logic inputs VEN, VGS
Logic currents Iy = f (Vgy) Logic currents /55 = f (Vgg)
Veg =2.8V Ve =28V
6 6

/

ey [WA]
lgs WAl
S

Ven V1 Vgs VI
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Measured RF Characteristics UMTS Band 7

2.9 Measured RF Characteristics UMTS Band 7

Table7  Typical Characteristics 2650 MHz Band T, = 25 °C, V. = 2.8 V')

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range band | 2620 2690 MHz
Current consumption Ieche 4.2 4.9 mA High gain mode
Iocia 0.5 0.8 mA Low gain mode
Gain So1HG 14.4 15.7 17.0 dB High gain mode
So1e -9.6 =71 -4.1 dB Low gain mode
Reverse Isolation? Sion6 -34 dB High gain mode
Sioa -7 dB Low gain mode
Noise figure NFe 1.2 1.7 dB High gain mode
NF g 6.8 dB Low gain mode
Input return loss? Si1he -20 dB 50 Q, high gain mode
Sl -10 dB 50 Q, low gain mode
Output return loss? Soonc -20 dB 50 Q, high gain mode
Sooic -11 dB 50 Q, low gain mode
Stability factor®) k >2.3 DC to 10 GHz; all gain
modes
Input compression point? 1P 4p1ic -10 dBm |High gain mode
IP g6 -2 dBm | Low gain mode
Inband 11P3? 1IP3,s -2 dBm |High gain mode
fi-fo=1MHz 1IP3, ¢ 7 Low gain mode
Py = Py, =-37 dBm

1) Performance based on application circuit in Figure 2 on page 17
2) Verified based on AQL; not 100% tested in production
3) Guaranteed by device design; not tested in production
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Measured RF Characteristics UMTS Band 38

2.10 Measured RF Characteristics UMTS Band 38

Table 8  Typical Characteristics 2600 MHz Band T, = 25 °C, V. = 2.8 V)

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range band | 2570 2620 MHz
Current consumption Ieche 4.2 mA High gain mode
Iocia 0.5 mA Low gain mode
Gain So1HG 15.5 dB High gain mode
So1c -6.9 dB Low gain mode
Reverse Isolation? Sion6 -34 dB High gain mode
Sioa -7 dB Low gain mode
Noise figure NFe 1.2 dB High gain mode
NF g 6.8 dB Low gain mode
Input return loss? Si1he -15 dB 50 Q, high gain mode
Sl -11 dB 50 Q, low gain mode
Output return loss? Soonc -15 dB 50 Q, high gain mode
Sooic -13 dB 50 Q, low gain mode
Stability factor®) k >2.3 DC to 10 GHz; all gain
modes
Input compression point? 1P 4p1ic -10 dBm |High gain mode
IP g6 -2 dBm | Low gain mode
Inband 11P3? 1IP3,s -2 dBm |High gain mode
fi-fo=1MHz 1IP3, ¢ 7 Low gain mode
Py = Py, =-37 dBm

1) Performance based on application circuit in Figure 3 on page 18
2) Verified based on AQL; not 100% tested in production
3) Guaranteed by device design; not tested in production

Data Sheet
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Measured RF Characteristics UMTS Band 40

2.11 Measured RF Characteristics UMTS Band 40

Table9  Typical Characteristics 2300 MHz Band T, = 25 °C, V. = 2.8 V)

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range band | 2300 2400 MHz
Current consumption Ieche 4.2 mA High gain mode
Iocia 0.5 mA Low gain mode
Gain So1HG 16.8 dB High gain mode
So1e -7.2 dB Low gain mode
Reverse Isolation? Sion6 -35 dB High gain mode
Sioa -7 dB Low gain mode
Noise figure NFe 1.2 dB High gain mode
NF g 7.0 dB Low gain mode
Input return loss? Si1he -23 dB 50 Q, high gain mode
Sl -12 dB 50 Q, low gain mode
Output return loss? Soonc -15 dB 50 Q, high gain mode
Sooic -12 dB 50 Q, low gain mode
Stability factor®) k >2.3 DC to 10 GHz; all gain
modes
Input compression point? 1P 4p1ic -11 dBm |High gain mode
IP g6 -2 dBm | Low gain mode
Inband 11P3? 1IP3,s -2 dBm |High gain mode
fi-fo=1MHz 1IP3, ¢ 8 Low gain mode
Py = Py, =-37 dBm

1) Performance based on application circuit in Figure 4 on page 19
2) Verified based on AQL; not 100% tested in production
3) Guaranteed by device design; not tested in production
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Measured Performance Band 7 Application High Gain Mode vs. Frequency

212 Measured Performance Band 7 Application High Gain Mode vs. Frequency
Th=25°C, Ve =28V, Vg =28V, Vg =28V

Power Gain |S,,| = (f) Power Gain Wideband |S,,| = f (/)

17 20

o — . )

=) —T——25°C| S, -10 / \

c <

© © \

o 15 G -20

— — —

% \\\\ o % _30 / \
o L o

14 -40 \
13 -60 \/

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 |Sy| = f (f), S5l = f (f) Gainstep HG-LG |4S,,| =f (f)
0 24
-5
23.5
o 10 o
k= k=)
W £
o -15 8 23
_:_ §§ /S/ g 25°C
— ~~— 22 [0 M
[<2] _20 ~ a -30°C
\\
f— 0O
e 25— 85°C
_o5 11
-30 22
262 263 2.64 265 266 2.67 2.68 2.69 2.62 2.63 2.64 2.65 2.66 2.67 2.68 2.69
Frequency [GHZz] Frequency [GHZz]
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Measured Performance Band 7 Application High Gain Mode vs. Temperature

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
o S.
= 1.2 o 10
=z ©
1.1 o —11
1 -12
0.9 -13
0.8 -14
262 2.63 2.64 2.65 2.66 2.67 2.68 2.69 262 263 2.64 2.65 2.66 2.67 2.68 2.69
Frequency [GHZ] Frequency [GHz]
213 Measured Performance Band 7 Application High Gain Mode vs. Temperature

Vee =28V, Vog =28V, Vgy = 2.8V, /= 2650 MHz

Power Gain |S,,| = f (T,) Supply Current [ = f(T,)
18 6
17 55
mn S~
% \\ ° /
— 16 ~— —_
£ \ < /
3 N E 45 e
o) 3 /
s 15 P
o 4 /
14 ,/
3.5~
13 3
-40 20 0 20 40 60 80 100 40 -20 0 20 40 60 80 100
T,[°Cl] T,[°Cl
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Measured Performance Band 7 Application Low Gain Mode vs. Frequency

Noise Figure NF =f (T,) Input Compression P/dB = f (T})
2 -6
1.8 -7
-8
1.6 L
/ E‘ -9 SN
o 14 A @ N
S, / = 10
/ o 11
i
! / -12
0.8 /] -13
0.6 -14
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
T,[°C] T,[°C]
214 Measured Performance Band 7 Application Low Gain Mode vs. Frequency
Th=25°C, V=28V, Vgg=0V, Vgy=28V
Power Gain |S,,| =f (f) Power Gain Wideband |S,,| =f (f)
-5 0

|

|

l‘::
B
/

) o

s S

C o t— o, C

£ ——— 25 £ /J \

(O] ¢ -30 \

o — 5

S -8 — 2 / \
o \ 0 o

g —e5c S

-10
262 263 2.64 265 2.66 2.67 2.68 2.69 0 2 4 6 8
Frequency [GHZz] Frequency [GHZ]

Data Sheet 14 V3.0, 2009-07-02



BGA777L7 - Low Power Single-Band UMTS LNA

Electrical Characteristics

Measured Performance Band 7 Application Low Gain Mode vs. Frequency

Matching |Sy| = f (f), [Sz2| = (/)

L
o
%)

IS,,1,1S,,! [dB]
|
o

|
N
o

-30
2.62 263 264 2.65 266 2.67 2.68 2.69

Frequency [GHZz]

Noise Figure NF =f (f)

11

10

NF [dB]

5
262 263 264 265 2.66 2.67 2.68 2.69
Frequency [GHZ]
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2.15

Power Gain |S,| = (T,)

Power Gain [dB]

Noise Figure NF = f (T,)

NF [dB]

-9

-10

—40

Measured Performance Band 7 Application Low Gain Mode vs. Temperature

Measured Performance Band 7 Application Low Gain Mode vs. Temperature
Vee =28V, Vgs=0V, Vg =28V, f= 2650 MHz

Supply Current I = f (T,)

0.7

0.65

0.6

0.55

loe [MA]

0.45

0.4

0.35

-20

0.3
Z40

0 20 40
T, [°Cl

60 80 100 -20 0 20 40

T, [°C]

60 80 100

Input Compression P/dB = f (T})

10

P1dB [dBm]

-40
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UMTS Band 7 Application Circuit Schematic

3 Application Circuit and Block Diagram

3.1 UMTS Band 7 Application Circuit Schematic

L1 c1 ’—/ %{ }—‘ L3
3.3nH 2.4pF 3.3nH
RFIN 7] > I 6 | RFOUT
2600 MHz L - L - I | 2600 MHz
L2 RFIN RFOUT c2

3.9nH T 1.50F
_ Biasing & Logic |, = |
Ven=0/2.8V O—Zl—> Circuitry N 1°] R
VEN y— RREF REF
8.2k
Ves=0/28V O E E Vee=28V
VGS vce c3

I10nF

|_:_L—|GND

BGA777L7_Appl_Band7_BID.vsd

Figure 2 Application circuit with chip outline (top view)

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

Table 10 Parts List

Part Number Part Type Manufacturer Size Comment

L1..L3 Chip inductor Various 0402 Wirewound, Q ~ 50
C1..C3 Chip capacitor Various 0402

RREF Chip resistor Various 0402

Data Sheet 17 V3.0, 2009-07-02
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UMTS Band 38 Application Circuit Schematic

3.2 UMTS Band 38 Application Circuit Schematic
L1 c L3
3.3nH 2.4pF 3.6nH
RFIN ] M I 5 RFOUT
2500 MHz 1] ® ¢ Il 2500 MHz
L2 RFIN RFOUT c2
41nH T 1-20F
Ven=0/2.8V 2|—> Bias(i:’i‘iﬁt::;gic < 5
VEN — % RREF FE RREF
8.2k
Ves=0/2.8V O E E Vee=28V
VGS VCC c3
T tooF
|_7—| GND =
T

BGAT777L7_Appl_Band38_BID.vsd

Figure 3

Application circuit with chip outline (top view)

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

Table 11 Parts List

Part Number Part Type Manufacturer Size Comment

L1..L3 Chip inductor Various 0402 Wirewound, Q ~ 50
C1..C3 Chip capacitor Various 0402

RREF Chip resistor Various 0402

Data Sheet 18 V3.0, 2009-07-02
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UMTS Band 40 Application Circuit Schematic

3.3 UMTS Band 40 Application Circuit Schematic
c1 c2 L2
56 pF 10pF 360
RFIN — N I Y RFOUT
2300 MHz 1 — ' Il L° ] © 2300 MHz
L1 RFIN RFOUT
27nH
Ven=0/2.8V O—Zl—’ Biasé’i‘ilit'r-y"gic € E
VEN 7 — RREF Q RRer
8.2k0
Ves=0/28V O E E Vee=28V
VGS VCe c3
T 1onF
[7]enD =
T

BGAT777L7_Appl_Band40_BID.vsd

Figure 4

Application circuit with chip outline (top view)

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

Table 12  Parts List

Part Number Part Type Manufacturer Size Comment

L1..L2 Chip inductor Various 0402 Wirewound, Q ~ 50
C1..C3 Chip capacitor Various 0402

RREF Chip resistor Various 0402

3.4 Pin Definition

Table 13  Pin Definition and Function

Pin Number Symbol Function

1 RFIN LNA input (2600 MHz)

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 (2600 MHz)

7 GND Package paddle; ground connection for LNA and control circuitry
Data Sheet 19 V3.0, 2009-07-02



o~ _. .
° BGA777L7 - Low Power Single-Band UMTS LNA
@I n eon Application Circuit and Block Diagram

/

3.5

Application Board

Application Board

AR
IRRRR
L

RN
RS

O d30 O O o0 C

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

BGAT777L7_App_Board.vsd

Figure 5

Application board layout on 3-layer FR4. Top layer thickness: 0.2 mm, bottom layer thickness:
0.8 mm, 35 um Cu metallization, gold plated. Board size: 21 x 19 mm

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

BGA777L7_Cross_Section_View.vsd

Figure 6

Data Sheet

Cross-section view of application board
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-

Figure 7 Detail of application board layout

Application Board

BGA777L7_App_Board_exact.vsd

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 Dimensions

1.4 1.4
m =
B &=
2 2/
B &=
= E
4 i
o3[ ] | N
_ 103 ~_]o3
[ Copper 72 Solder mask Stencil apertures [ Copper 72 Solder mask Stencil apertures
TSLP-7-1-FP V01

Figure 8 Recommended footprint and stencil layout for the TSLP-7-1 package

Top view Bottom view

‘O.4+O'1A . 1.3:005
0.05 MAX.| 1005

M

LH 1
* :

h

.|

T
Il
T
1.7+0.05
Il
i
1
47‘7 1
|
|
T
1.1+0.035")
210,05

6x0.2+0.035")

O

Pin 1 marking

6x0.2 £0.0351)

1) Dimension applies to plated terminal TSLP-7-4-PO V04

Figure 9  Package outline (top, side and bottom view)

0.5

Pin1 » 1.45
marking

TSLP-7-1-TP V03

Figure 10 Tape & reel dimensions
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Package Dimensions

N BGAT777L7
B 7 Type code
| 2009, CW07
0907 Date code (YYWW)

J4—

Pin 1 marking
Laser marking

BGA777L7_Marking_Layout.vsd

Figure 11 Marking layout
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