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12.1

PF LNA PA Mixer VCO

Modulators and demodulators 800 MHz
to 900 MHz 1.9 GHz and 2.4 GHz 2.4 GHz;
/ S /
VSWR
N
SOl  TOlI 10
VSWR EVM
WLAN
. IEEES02.11  ETSI HIPERLAN

m FSK  MSK GMSK OFDM
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84000 RFIC
Test System
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= 84000 RFIC Series Test System

Resources ouT
_ _ scalable system acalable avaliable fiture Parts
Workstation resolurces test head i@ 0T bioard handler
oc
GP
RFsources
[)lllFTI pam. -—>
i P
i et ] =
=] o

—
— o

IaIngIaDIanIo0m
L
pIonHngiaoanIa0og
planiaaiauai0m
plaolaialon0
lonHngiaoIonIo0o

Handler contraol

The Agilent 834000 RFIC Sernes 1s a complete test system which can include the interface to parts handlers.
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U Adjacent channel power
J AM-PM conversion (static)
L Efficiency {power added)
U Frequency, CW
U Gain orloss

= vs control voltage or digital state
U Gain compression

« Pout @ N dB, saturation
H Harmonic distortion

- dBc

- 501, TOl

U 1. 0 modulator suppression
= carrier and unwanted sideband
U [solation
L Minimum detectable signal
U Mixer conversion gain or loss
L Mixer leakages
« LO-RE LO-IF, carier feedthrough
U Moise figure
U Mth arder intermodulation
* two-tone P2, [P3
U Phase noise

A full compliment of RF tests are available.
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U Power (dBm}

= output power

= vs bias voltage
U S-parameters

= gain/loss, isolation, match, VSWH
U Spurious signals

= at known frequency
U Supply currents

« enabled, sleep mode
U Voltages
U VSWR
U Error Vector Magnitude
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Raised cosine filter

Square-root
raised cosine filter

Gaussian filter
1S-95 Filters
EDGE Filter
EDGE (winRC) Filter
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VNA

CH1=21  log MAG 10 dB/ REF 0 dB
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START 200 000 MHz

Insertion loss

Stopband \
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START 2 000.000 MHz

STOP 6 000,000 MHz

Testing Filters with Frequency Sweeps

SPAN 50.000 MHz

Return loss
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VNA

Devios Conmmecthons for Measuring o Magnitode Response
NETWORHK ANALYZER

e

1

Example Insertion Phase Response Measurement
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~ I 139 500 0do MHz
el J"
Fa i Lt
Car Mf-'.iil-il:ill 1
= 159. % MHg l'l
]
T ™ |
T
[l ) 5-_?| phase g0 % f EF 0O °® p 57 _gga1
| 138 %00 odo MRz
FRm .
l:L'r' "-J..\-I - e e e, TP
|
= |
|
! i
. N
; .
CEMTER

134 000 Q00 MHZ

SRAM

S0. 000 OO0 MHZ



15

VSA

4 . SMHz

SOURCE

1

Yector Signal Analyzer

DUT
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Block Diagram of a Spectrum Analyzer and Tracking Generator
System

SPECTRUM AMNALYZER
!_FE FIF
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12.3

RF S-Parameters
Noise Figure
Gain

11P3

I:)1dB
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MAX2644 LNA

2.4GHz SiGe, High 1P3 Low-Noise
Amplifier 2400 to 2500 GHz

KEY FEATURES

Low Noise Figure (2.0dB at 2450MHz)

High Gain: 16dB

Adjustable TIP3 -8 to -3 dBm and Bias
Current

Low-Power Standby Mode

On-Chip Output Matching

+2.7V to +5.5V Single-Supply Operation
Ultra-Small 6-Pin SC70 Package
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Typical Operating Circult
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i RF S-Parameters

IMAXIM INTEGRATED PRODUCTS
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IMAXZ044 2, 4GHz Low Noise Amplifier

'Table 1.

' FREQ. 511
| (MHz) Mag Phase
# MHZ S MA R 50

2200 0. 3372 -79. 36
2250 0. 3098 -T70. 09
2300 0. 3283 -a7. 20
2350 0. 4005 -50). 46
2400 4839 -50. 28
2450 443 -b6. 33
2500 5758 -6l 09
2550 hi84d -b3. b1
2600 HE9R -66. Hb
2650 no600 -6H. 5l
2700 hh33 -69. 86

e wl w

onoen oonoen @no@n

Mag

. 1940
. 3156
4281
4175
3346
06HT
. 9556
. 5952
. 2364
. 1376
LOT29

521

Phase

L70.
L66.
159.
150.
143.
136.
132. 1
. bH
26, 5
126.
120.

127

9y

i

Ly Ly

[=§ =1

70
93
45
6

a8

b0

(.
(.

e i i

512
Mag

0414
0445
0469
0441
0349
0233
0113
0041
D063
0103
U1

Phase

157. 19
146. 70
130. 62
108. 72
89. 67
58. 80
27. 74
-38. 98
-110. 49
-128. 93
-140. 21

MAX2644 Typical Scattering Parameters (RBIAS=T750chm, VCOC=+3. 0V,

522

0 S O D D Y

Mag

. 2818
. 2204
. 1566
. 1480
. 2795
. 4179
. 5l35
. Db22
. 9986
. B208
. 6425

.

[A=+25%. )

Phase

—-73. 71

67. 13

-a0. 26

-3. 96
15.12
11,12
3. 28

-2. 66
~7. 45
-10. 43
~12.93
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NOSIE FIGURE(EB)

MAX2644 Noise Figure

NOISE FIGURE vs. FREQUENCY

Rerag = 1.2k g
_-——_—d———.___
7360 M0 2 M50 2500 2550

FRECQUENEY (IMHz)

NOSE FIGLRE (4B

NOISE FIGURE vs. TEMPERATURE
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AT (B

MAX2644 Galn

GAIN vs. FREQUENCY

Hpjas = 1.2kes |

(3 = -40°C

P hEM

2200

2300

2400 2500
FREGILIENCY (MHz}

26010

2100

GAIN (dE)
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GAIN vs. RBIAS
Ta = +86°C
ns 10 15 20 25 A0 35 40

Reas (kial
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MAX2644 11P3 and P,

IP3 vs. REIAS

[a = +85°C

L

25U kil

(4 =+25°0

L

4.0

INPUT P1gidbm)

INPUT P14 vs. REips

| r
Ta =+B57C i
\H""‘
.l,'|I = ":Il:l I: .
0 10 15 20 25 a0 35 40
Reps (ki)
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Basic Noise Figure Measurement — No Frequency Conversion

346A/B/C Calibration Setup

Moise Source

SNS " . -

TTTTITIT,

SNS

Measurement Setup

Moise Source

puUT

25



26

Typical Graphical Results after Measurement

=5 Agilent

[I | J T H'T’F" | FI ef I:l1' E] rl OWACOnyY || I 1'

| Frequency

Freq Mode,
Sween

Start Freql
1.B000a0ae GHz

Stop Freq
240080086 GHz

Center Freql
150000088 GHz

Freq Spanl
1.B00BRRaE GHz

_GHIN

Foints 15
Att 8/— dB




ESG F1 F2 ,
2F1-F2 2F2-F1

- 11P3

Intermodulation Distortion Measured in dBc

27
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I:)1dB

1dB RF
F=902. /MHz
CH1 S21 1og MAG  1dB/ REF 32 dB 30991 dB
12.3 dBm

C2

» 1-dB compression: input power
resulting in 1-dB drop in gain

e Raticed measurement

o Output power available (non-ratioed

1\ measurement)

IF BW 3 kHz SWP 420 msec
START -10 dBm CW 902.7 MHz STOP 15 dBm

1-dB Compression
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12.4

Power Gain
ACPR Adjacent channel power ratio
PAE Power-added efficiency

MAX2247 2.4GHz Si1Ge
= 29dB

« 3.3V +24dBm
PAE 24%
-32dBc ACPR
-55dBc ACPR
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MAX2247 PA

2.4GHz Si1Ge Linear Power Amplifier 2400 to
2500 GHz

KEY FEATURES
= 2.4CGHz to 2.5GHz Operating Range

= Up to +24dBm Linear Output Power (ACPR of Less than -
32dBc First-Side Lobe and Less than -55dBc Second-
Side Lobe)

= 24% PAE at +24dBm Linear Output Power, 3.3V 24%
PAE at +21dBm Linear Output Power, 3.0V

= 29dB Power Gain

= On-Chip Power Detector with Buffered Output
= Internal 50 Input Matching

= Integrated Bias Circuitry

= +2.7V to +4.2V Single-Supply Operation

= 0.54A Shutdown Mode

= Tiny Chip-Scale Package (1.5mm x 2mm)




