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Figure 2: Pinout (X - ray Top View)

Table 1: Pin Description

Vcc_wcebpmMA

| wepma_out

18 | DCS/PCS_OUT

12| Gsm_ouT
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PIN NAME DESCRIPTION PIN NAME DESCRIPTION
1 WCDMA_IN WCDMA RF Input 12 GSM_OUT | GSM850/900 RF Output
2 VmopE WCDMA Mode Control | -, 5 GND Ground
Voltage
3 VEN WCDMA Shutdown 14 GND Ground
4 | Dpcspcs N |DCS/PCS RF Input 15 Cexts Bypass for Power Control
Regulator
5 BS Band Select Logic Input 16 GND Ground
6 Tx_EN TX Enable Logic Input 17 GND Ground
7 VBATT Battery Supply 18 | DCS/PCS_OUT |DCS/PCS RF Output
8 Cexi Bypass for Internal 19 GND Ground
Voltage Regulator
Analog signal used to
9 VRAMP control the GSM output 20 | WCDMA_OUT | WCDMA RF Output
power
10 GSM_IN GSM850/900 RF Input 21 Vce_wepma WCDMA Supply Voltage
Vcc test point for GSM
11 Vce_cGsm secton. Do not connect. 22 CEexT2 Bypass for WCDMA Vcc1
Do not ground.
2 PRELIMINARY DATA SHEET - Rev 1.0
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ELECTRICAL CHARACTERISTICS

AWT6225R

Table 2: Absolute Maximum Ratings

PARAMETER MIN MAX UNITS
Supply Voltage (Vsatr) - +6 \%
Supply Voltage (Vcc_wcebma) - +5 \%
RF Input Power (RFN) - 10 dBm
GSM/EDGE Output Control Voltage (Vramp) -0.3 1.8 \Y
WCDMA Control Voltages (Vmobe, VEN) 0 35 \%
Storage Temperature (TsTc) -55 150 °C

Stresses in excess of the absolute ratings may cause permanent

damage.

Functional operation is not implied under these conditions.

Exposure to absolute ratings for extended periods of time may adversely

affect reliability.

CexT2

>+2500 V <-2500 V

WCDMA_IN
>+1500 V <-1500 V
VMoDE

>+1500 V <-1500 V
VEN

>+1500 V <-1500 V
DCS/PCS_IN
>+2500 V <-2500 V
BS

>+2500 V <-2500 V
Tx_EN

>+2500 V <-2500 V

VBATT

>+2500 V <-2500 V

CexT1

>+2500 V <-2500 V
VRAMP

>+2500 V <-2500 V
GSM_IN

>+2500 V <-2500 V

GND

Vcc_wepma

>+1300 V <-1300 V
WCDMA_OUT
>+1500 V <-1500 V

GND

DCS/PCS_OUT
>+2500 V <-2500 V

GND

GND

CExT3
>+2500 V <-2500 V

GND

GND

GSM_oUT
| >+2500 V <-2500 V

Vce_Gsm

>+2500 V <-2500 V
Figure 3: ESD Pin Rating

Electrostatic Discharge Sensitivity

The AWT6225R part was tested to determine the
ESD sensitivity of each package pin with respect to
Ground. Non-ground pins are stressed with 1 posi-
tive pulse or 1 negative pulse with respect to the
Ground using the Human Body Model apparatus
and waveform outlined in JESD22-A114C.01.
Determination of pass or fail is made according to
whether the part passes key RF tests against the
datasheet limits after stress. Results of the test are
presented in Figure 3:

e Rating for WCDMA_IN, Vwmope, Ven, and
WCDMA_OUT is +1500V and -1500V;

e Rating for Vcc_wcepwma is +1300V and -1300V;

e Rating for DCS/PCS_IN, BS, Tx_EN, VaarT,
Cextt, VRamp, GSM_IN, Vcc_esm, GSM_OUT, Cexts
and DCS/PCS_OUT is +2500V and -2500V

It is very important to take all necessary precautions,

listed in Application Notes “ESD precautions for

ANADIGICS GaAs MMIC,” to avoid ESD damage to

the part.

LIANRDIGICS
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Table 3: GSM/GPRS Operating Conditions

PARAMETER MIN | TYP | MAX | UNITS COMMENTS

Case temperature (Tc) -20 - 85 °C

Supply voltage (VBatT) 3.0 35 4.8 \%

o Pover suppiLeakase ||y | o | ua Vs 6y 0oV v o
TX_EN = LOW, No RF applied

Control Voltage Range 0.2 - 1.6 \%

Vramp = 0.2 V, TX_EN = LOW — HIGH

Turn On Time (Ton) - - 1 ws P = 5 dBm

Turn Off Time (TorF) - - 1 ws \;EAZP; d%rznV' TX_EN=LOW  HIGH
Rise Time (Trisg) - - 1 [V Pout =-10 dBm — Pwmax (within 0.2 dB)
Fall Time (TraLL) - - 1 us Pour = Pmax —~ -10 dBm (within 0.2 dB)
Vrawmp Input Capacitance - 3 - pF

Vravp Input Current - - 10 WA

Duty Cycle - - 50 %

The device may be operated safely over these conditions; however, parametric performance is guaranteed

only over the conditions defined in the electrical specifications.

Notes:

1. Do not apply a DC voltage to the GSM_IN or DCS/PCS_IN RF inputs.

Table 4: GSM/GPRS Digital Inputs

PARAMETER SYMBOL MIN | TYP | MAX | UNITS
Logic High Voltage ViH 1.2 - 3.0 \%
Logic Low Voltage Vi - - 0.5 \%
Logic High Current [H] - - 30 wA
Logic Low Current [h] - - 30 WA
Table 5: GSM/GPRS Logic Control
OPERATIONAL MODE TX_EN
GSM850/900 LOW HIGH
DCS/PCS HIGH HIGH
PA DISABLED LOW
Notes:
1. Vearr must be applied before taking BS and/or Tx_EN High.
4 PRELIMINARY DATA SHEET - Rev 1.0 EN“HADIGICS
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Table 6: Electrical Characteristics for GSM850 GMSK Mode
(Unless Otherwise Specified: Vearr = 3.5V, Pin =3.0 dBm, Pulse Width =1154 us, Duty = 25%,
ZIN=Zout=50Q, Tc=25°C, Vramp = 1.6 V, BS = LOW, Tx_EN = HIGH, Ven = LOW)

PARAMETER MIN [ TYP | MAX | UNIT COMMENTS
Operating Frequency (Fo) 824 - 849 MHz
Input Power 0 3 5 dBm
Output Power, Pmax 345 35 - dBm | Freq = 824 to 849 MHz
Vearr=3.0V, Tc =85 °C
Degraded Output Power 320 | 325 - dBm Pn =0 dBm
PAE @ Pwmax 48 52 - % Freq = 824 to 849 MHz
Forward Isolation 1 - -42 -30 dBm | Tx_EN=LOW, Pn=5 dBm
Forward Isolation 2 - -25 -20 dBm | Tx_EN = HIGH,Vramp = 0.2V, PN =5 dBm
Cross Isolation
2Fo @ DCS/PCS port - -36 -20 _
3Fo @ DCS/PCS port i 25 20 dBm | Vramp =0.2V to VRAMP_MAX
Second Harmonic - -20 -10 dBm | Over all output power levels
Third Harmonic - -30 -10 dBm | Over all output power levels
nxFo (n>4), ) ) )
Fo < 12.75 GHz 30 10 dBm | Over all output power levels
VSWR = 8:1 All Phases , Pour < 34.5 dBm
Stability - - | 36 | dBm |Four<1GHz
- - -30 dBm | Four>1 GHz
No Permanent Degradation,
Ruggedness VSWR 10:1, All Phase Angles | F°UT < 34.5 dBm
. Frx = 849 MHz, RBW = 100 kHz
RX Noise Power ©o| B8 | B3| dBm e =869 t0 894 MHz, Pour < 34.5 dBm
Input Return Loss - 15:1 | 2.5:1 | VSWR | Over all output power levels
EN“{IADIGICS PRELIMINARY DATA SHEET - Rev 1.0 5
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Table 7: Electrical Characteristics for GSM900 GMSK Mode
(Unless Otherwise Specified: Veart = 3.5V, Pin=3.0dBm, Pulse Width =1154 ps, Duty = 25%,
ZiNn=Zout=50Q, Tc=25°C, Vramp = 1.6 V, BS = LOW, Tx_EN = HIGH, Ven = LOW)

PARAMETER MIN TYP | MAX UNIT COMMENTS

Operating Frequency (Fo) | 880 - 915 MHz

Input Power 0 3 5 dBm

Output Power, Pmax 345 35 - dBm | Freq =880 to 915 MHz

Degraded Output Power 320 | 325 - dBm XZA:O:;BOmV‘ Te=85°C

PAE @ Pwmax 50 55 - % Freq = 880 to 915 MHz

Forward Isolation 1 - -40 -30 dBm | Tx_EN=LOW, Pn=5 dBm

Forward Isolation 2 - -25 -20 dBm | Tx_EN = HIGH,Vrame = 0.2V, Pn =5 dBm

Cross Isolation

2Fo @ DCS/PCS port - -34 -20 _

3Fo @ DCS/PCS port i 22 17 dBm | Vrawp =0.2V to VrRamp_maX
Second Harmonic - -25 -10 dBm | Over all output power levels
Third Harmonic - -27 -10 dBm | Over all output power levels
nxFo (n>4), - -30 -10 dBm | Over all output power levels

Fo = 12.75 GHz

VSWR = 8:1 All Phases , Pour < 34.5 dBm

Stability - - | 36 | dBm |Four<1GHz
- - -30 dBm | Four >1 GHz
Ruggedness No Permanent Degradation, Pout < 34.5 dBm

VSWR 10:1, All Phase Angles

Frx = 915 MHz, RBW = 100 kHz

- B3 | 77| dBM | 925 10 935 MHz, Pour < 34.5 dBm

RX Noise Power
Frx = 915 MHz, RBW = 100 kHz

- 86 | 83 | dBM | 935 t0 960 MHz, Pour < 34.5 dBm

Input Return Loss - 15:1 | 251 | VSWR | Over all output power levels

PRELIMINARY DATA SHEET - R 1.0
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Table 8: Electrical Characteristics for DCS GMSK Mode
(Unless Otherwise Specified: Vearr=3.5V, Pin=3.0 dBm, Pulse Width =1154 us, Duty = 25%,
Zin=Zout=50Q, Tc=25°C, Vravp = 1.6 V, BS = HIGH, Tx_EN = HIGH, Ven = LOW)

PARAMETER MIN [ TYP | MAX UNIT COMMENTS
Operating Frequency 1710 - 1785 MHz
Input Power 0 3.0 5 dBm
Output Power, Pmax 32 33 - dBm
Vearr=3.0V, Tc =85 °C
Degraded Output Power 295 | 305 - dBm PN = 0 dBm
PAE @ Pwmax 45 50 - % Freq = 1710 to 1910 MHz
Forward Isolation 1 - -40 -33 dBm Tx_EN = LOW, Pn = 5dBm
Forward Isolation 2 - 24 | 20 | dBm [ D<EN=HIGH Vrawe =02V,
Pn=5dBm
Second Harmonic - -18 -10 dBm | Over all output power levels
Third Harmonic - -24 -10 dBm | Over all output power levels
nxFo (n24), - -30 -10 dBm | Over all output power levels

Fo = 12.75 GHz

VSWR = 8:1 All Phases , Pout < 32 dBm

Stability . - | 36 | dBm |Four<1GHz

- - -30 dBm Four > 1 GHz

No Permanent Degradation,
Ruggedness VSWR 10:1, All Phase Angles | POUT <32 dBm
. Frx = 1785 MHz, RBW = 100 kHz,
RX Noise Power ; 86 | B0 | dBM | 1805 to 1880 MHz Pour < 32 dBm
Input Return Loss - 151 251 | VSWR | Over all output power levels
EN“HADIGICS PRELIMINARY DATA SHEET - Rev 1.0 7
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Table 9: Electrical Characteristics for PCS GMSK Mode
(Unless Otherwise Specified: Vearr= 3.5V, Pin=3.0dBm, Pulse Width =1154 pus, Duty = 25%,
Zin=Zout=50Q, Tc=25°C, Vravp = 1.6 V, BS = HIGH, Tx_EN = HIGH, Ven = LOW)

PARAMETER MIN [ TYP | MAX UNIT COMMENTS
Operating Frequency 1850 - 1910 MHz
Input Power 0 3.0 5 dBm
Output Power, Pmax 32 33 - dBm
Vearr=3.0V, Tc =85 °C
Degraded Output Power 295 | 305 - dBm PN = 0 dBm
PAE @ Pwmax 45 50 - % Freq = 1710 to 1910 MHz
Forward Isolation 1 - -37 -33 dBm Tx_EN =LOW, PN = 5dBm
Forward Isolation 2 - -22 -18 dBm TX—_EN =HIGH, Vrawe = 0.2V,
Pn=5dBm
Second Harmonic - -28 -10 dBm | Over all output power levels
Third Harmonic - -24 -10 dBm | Over all output power levels
nxFo (n>4), - -30 -10 dBm | Over all output power levels

Fo = 12.75 GHz

VSWR = 8:1 All Phases , Pout < 32 dBm

Stability . - | 36 | dBm |Four<1cHz
- - -30 dBm | Four >1 GHz
No Permanent Degradation,
Ruggedness VSWR 10:1, All Phase Angles | POUT <32 dBm
. Frx = 1910 MHz, RBW = 100 kHz,
RX Noise Power ©| 86 | 8O | dBM o ~1930 to 1990 MHz, Pour < 32 dBm
Input Return Loss - 151 | 251 | VSWR | Over all output power levels
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Table 10: WCDMA Operating Conditions

PARAMETER MIN | TYP | MAX | UNITS COMMENTS
Case temperature (Tc) -20 - 85 °C
Supply Voltage (Vcc) +3.2 +3.4 | +4.2 \% Pout < +28.5 dBm
+2.2 +2.4 | +3.1 PA "on"
WCDMA Enable Voltage (Ven) 0 i 105 \Y PA "shut down"
+2.2 +2.4 | +3.1 Low Bias Mode
Mode Control Voltage (Vwvooe) 0 i 105 \% High Bias Mode
RF Output Power (Pour)
3GPP +28.0 @[ +28.5 -
HSDPA Case A +27.0 W[ +27.5 - dBm 1/15 < B /B, < 12/15
HSDPA Case B +26.0 @[ +26.5 - 13/15 < B /B, < 15/8
HSDPA Case C +25.5 @[ +26.0 - 15/7 < B /B, < 15/0

The device may be operated safely over these conditions; however, parametric performance is guaranteed
only over the conditions defined in the electrical specifications.

Notes:

(1) WCDMA operation at Vcc = +3.2 V, Pourt is derated by 0.5 dB.

(2) Do not apply a DC voltage to the WCDMA_IN RF input.

Table 11: WCDMA Bias Control

APPLICATION LEF\);)I;TLS LOGIC Ven \/mopE
WCDMA - low power <+16 dBm Low +24V | +24V
WCDMA - high power >+16 dBm High +2.4V oV
Shutdown - Shutdown ov ov

Notes:
1. For WCDMA operation set Tx_EN = LOW.

PRELIMINARY DATA SHEET - Rev 1.0
LIRNRDIGICS 2012000 9
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Table 12: Electrical Characteristics for WCDMA
(Unless Otherwise Specified: Tc =25 °C, Veart = +3.4V, Tx_EN =LOW, 50 Q system, Ven =2.4V)

permanent degradation or failure

PARAMETER MIN | TYP | MAX UNIT | COMMENTS
Operating Frequency 1920 - 1980 MHz
Gain 245 | 26.5 | 285 dB Pour = +28.5 dBm, Vwvooe = 0 V

13.0| 150 | 17.0 Pour = +16 dBm, Vwvooe = +2.4 V
ACLRL at 5 MHz offet D | Za | 30 | dme | Por 26 dBm v - 224V
ACLR2 at 10 Hz ofst C | 2| G | dec |poncio dem Ve = 24 v
power-added Effciency | 3o | 51 | | gy |62 TG e v < 24 v
Quiescent Current (Icq) - 12 20 mA Vwooe = +2.4 V
Enable Current - 0.2 1 mA through Ven pin
Battery Current - 3 5 mA through Vearr pin, Vvooe = +2.4 V
Mode Control Current - 0.3 1 mA through Vwvooe pin, Vmope = +2.4 V
Noise in Receive Band - -138 | -135 | dBm/Hz | 2110 MHz to 2170 MHz
Harmonics

o 4o S| | 32| dBe |Pars+285dBm
Input Impedance - - 2:1 | VSWR
Pour < +28.5 dBm
Spurious Output Level i i 70 dBC In-band load VSWR < 5:1
(all spurious outputs) Out-of-band load VSWR < 10:1
Applies over all operating conditions

Load mismatch stress with no 10:1 - - VSWR | Applies over full operating range

Notes:

(1) ACLR and Efficiency measured at 1950 MHz.

10
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APPLICATION INFORMATION

To ensure proper performance, refer to all related
Application Notes on the ANADIGICS web site:
http://www.anadigics.com

Shutdown Mode

The WCDMA power amplifier may be placed in a
shutdown mode by applying logic low levels (see
Operating Ranges table) to both the Ven and Vwooe
voltages.

Bias Modes
The WCDMA power amplifier may be placed in
either a Low Bias mode or a High Bias mode by

applying the

AWT6225R

appropriate logic level (see Operating Ranges table)
to the Vwooe voltage. The Bias Control table lists the
recommended modes of operation for various
applications.

Two operating modes are recommended to optimize
current consumption. High Bias operating mode is
for Pour levels > 16 dBm. At or below +16 dBm, the PA
should be “Mode Switched” to Low Bias Mode.

SUPPLY VOLTAGE FROM

4TUF*E 10nF* T 22pF*T , DC-DC CONVERTER**
= = = 2
Cex2
1 21
IMT RF INPUT (&) WCDMA_IN V cc. weova
T 10nFHT22pF**
WCDMA BIAS MODE O T 2 vmooe wcpmA oUTL 20—,
F27pF X 1 WCDMA RF OUTPUT
WCDMA ENABLE O T Ven GND F——1
S 2 18~ DCSIPCS RF OUTPUT
DCS/PCS RF INPUT ()—it g DCS/PCS_PIN DCS/PCS_OUT
BAND SELECT © o > _lss oD P—
I WT L
TX ENABLE O T 5 frx_en A 6225R o
F27pF -
BATTERY o N 7 Veatr Cexm —ﬁls
VOLTAGE ~ 47uF"E 27pFF I 1nFe
= -~ 8 14 =
———————Com GND
Fo2onF =
DAC OUTPUT O—AWW - S VRAMP GND 13 -
- " 1
10K* L.27pF 10 12 —  GSMB850/900 RF OUTPUT
GSMB50/900 RF INPUT () 1——fromgt GSM_IN GSM_OUT=>———
Vce _esm
11

*  Filtering may be required to filter noise from baseband.

**  This component should be placed as close to the device pin as possible.

= [f the final design uses a DC-DC Converter, otherwise connect Pin 21 directly to Veatr.

++ These components are recommended as good design practice for improving noise rejection
characteristics. The values specified are not critical as they may not be required in the final

application.

Figure 4: Application Circuit
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