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e Base stations / Repeaters

e High Power Amplifiers

o 2G/3G/4G Wireless Infrastructure
e Femtocells

e LTE/WCDMA /CDMA /EDGE

Product Features

e 700-2700 MHz

e 27.2dB Gain @ 2.14 GHz

e +33dBmP1dB

e High linearity: +50 dBm OIP3

e 24 dBm Output Power @ -50 dBc WCDMA ACLR
e Integrated interstage matching

e Excellent return loss (>14 dB at I/O)

e +5V Supply Voltage

e MTTF > 1000 Years

General Description

The AH323 is a high dynamic range two-stage driver
amplifier in a low-cost surface-mount package. The
amplifier is able to achieve high performance across a
broad range of frequencies with +50 dBm OIP3 and +33
dBm P1dB while only consuming 680 mA current. The
InGaP/GaAs HBT integrates two high performance
amplifier stages onto a MMIC to allow for a more compact
system design. The integrated interstage match minimizes
performance variation that would otherwise be attributed to
external matching component value and placement
tolerances. The AH323 is available in a standard lead-free
/green/RoHS-compliant 20-pin 5x5mm QFN package. All
devices are 100% RF and DC tested.

The AH323 is targeted for use as a driver amplifier in
wireless infrastructure where high linearity, medium power,
and high efficiency are required. This driver amplifier is
able to deliver high power while maintaining superior
ACLR performance. The integrated active bias circuitry in
the devices enable excellent linearity performance over
temperature with little variance.

The AH323 is footprint compatible with other TriQuint 2W
devices such as the AH314 for 2.3-2.9GHz applications and
the AH315 for 3.3-3.8GHz applications.

-

20-pin 5x5mm leadless QFN package
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Pin Configuration

Pin # Symbol

6 Veel

1 Irefl

19 Iref2

4,5 RF Input
11,12,13 RFout/ Vcc2
16 Vbias2
Backside Paddle GND
2,3,7,8,9,10,14,15,17,18,20 | N/C or GND

Ordering Information

Part No. Description

AH323-G 2W 5V 2-stage Amplifier

AH323-PCB2140 2140 MHz Evaluation Board

Standard T/R size = 1000 pieces on a 7” reel.
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Absolute Maximum Ratings

Recommended Operating Conditions

Parameter Rating Parameter Min Typ Max Units
Storage Temperature -65to 150 °C Vee +5 +6 |V

RF Input Power, CW, 50Q,T =25°C | +18 dBm Tcase -40 +85 | °C
Device Voltage,Vcc +8V T (for >10° hours MTTF) +200 | °C
Device Current 1900 mA

Power Dissipation S W Elect.rical §peciﬁcati0ns are measured at specified test conditior}s.
Thermal Resistance (jnc. to case) 8, | 11.7 oC/W fggﬁ;ﬁgi{;ons are not guaranteed over all recommended operating

Operation of this device outside the parameter ranges given

above may cause permanent damage.

Electrical Specifications

Test conditions unless otherwise noted: +25°C, +5V Vce, 2140 MHz, in a tuned application circuit.

Parameter Conditions Min Typical Max Units
Operational Frequency Range 700 2700 MHz
Test Frequency 2140 MHz
Gain 24.2 27.2 dB
Input Return Loss 25 dB
Output Return Loss 17 dB
Output P1dB +32.4 +33.1 dBm
Output IP3 See Note 1. +44.5 +50 dBm
WCDMA Channel Power @ -50 dBc ACLR | See Note 2. +23.9 dBm
Vcee +5 \%
Reference Current (Irefl + Iref2) 35 mA
Icq (Ieql +1Icq2) 600 700 800 mA
Notes:

1. 30IP measured with two tones at an output power of +20 dBm / tone separated by 1 MHz. The suppression on the largest IM3 product
is used to calculate the 30IP using a 2:1 rule. 2:1 rule gives relative value w.r.t. fundamental tone.
2. 3GPP WCDMA, 1+64DPCH, +5 MHz, no clipping, PAR = 9.6 dB @ 0.01% Probability.

Performance Summary Table

Test conditions unless otherwise noted: +25°C, +5V Vcc, 700 mA Icq, in an application circuit tuned for each frequency.

Frequency 750 850 1850 1960 2140 2650 MHz
Gain 32.5 32 28.8 28.8 27.2 23.6 dB
Input Return Loss 16 14 18 24 25 25 dB
Output Return Loss 10 15 13 20 17 15 dB
Output P1dB +33 +33.7 +33.3 +33.1 +33.1 +33 dBm
Output IP3 [Note 1] +45.7 +45.5 +50 +50.3 +50 +47.8 | dBm
WCDMA Channel Power @ -50 dBc ACLR +23.1 +24.1 +23.9 +23.8 +23.9 +23.8 | dBm
Data Sheet: Rev E 08/10/11 -20f19 - Disclaimer: Subject to change without notice
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Notes:

See PC Board Layout, page 17 for more information.

Vccl is connected to Vec2_bias J3 turret via inner layer line.

The primary RF microstrip characteristic line impedance is 50 Q.
Components shown on the silkscreen but not on the schematic are not used.

PN R WD

The edge of C1 is placed at 250 mils from the U1 device package (10° @ 750 MHz).
The edge of C13 is placed at 50 mils from the edge of U1l device package (2° @ 750 MHz).
The edge of C14 is placed at 440 mils from the edge of U1 device package (17.5° @ 750 MHz).
Zero ohm jumpers may be replaced with copper traces in the target application layout.

9. The locations of C6 and C15 are non-critical. They can be placed closer to the device. C6 can be replaced by 0 ohm jumper.
10. Ferrite Bead FB1 eliminates bias line resonances between C10 and the parasitic inductance of C11. Steward MI0603K300R-10.

11. All components are of 0603 size unless stated otherwise.

12. C16 is critical for large signal performance.

Typical Performance 700-800 MHz

Frequency MHz 700 750 800
Gain dB 32.5 32.5 31.2
Input Return Loss dB 9.5 16 19
Output Return Loss dB 6.6 10 8
Output P1dB dBm +32.5 +33 +32.6
Output IP3 @ 24 dBm/tone, Af =1 MHz dBm +45 +45.7 +45
WCDMA Channel Power @ -50 dBc ACLR [1] dBm +22.7 +23.1 +23.6
Vce, Vpd \Y +5

Quiescent Collector Current, Icq (Ieql +1cq2) mA 700

Reference Current (Irefl + Iref2) mA 35

Notes:

1. ACLR Test set-up: 3GPP WCDMA, TM1+64 DPCH, +5MHz offset, PAR = 9.6 dB @ 0.01% Prob.
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Typical Performance Plots 700-800 MHz
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Reference Design 800-900 MHz
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Notes:

See PC Board Layout, page 17 for more information.

Vecel is connected to Vee2 bias J3 turret via inner layer line.

The primary RF microstrip characteristic line impedance is 50 Q.

Components shown on the silkscreen but not on the schematic are not used.

The edge of C1 is placed at 225 mils from the edge of U1 device package (10° @ 850 MHz).

The edge of C13 is placed at 10 mils from the edge of U1 device package (0.5° @ 850 MHz).

The edge of C14 is placed at 320 mils from the edge of Ul device package (14.5° @ 850 MHz).

Zero ohm jumpers may be replaced with copper traces in the target application layout.

9. The locations of C6 and C15 are non-critical. They can be placed closer to the device. C6 can be replaced by 0 ohm jumper.
10. Ferrite Bead FB1 eliminates bias line resonances between C10 and the parasitic inductance of C11. Steward MI0603K300R-10.
11. All components are of 0603 size unless stated otherwise.

12. C16 is critical for large signal performance.

Typical Performance 800-900 MHz

RN h W

Frequency MHz 800 850 900
Gain dB 31.9 32 31.1
Input Return Loss dB 9 14 23
Output Return Loss dB 7.7 15 11.7
Output P1dB dBm +33 +33.7 +34
Output IP3 @ 24 dBm/tone, Af=1 MHz dBm +46 +45.5 +45.3
WCDMA Channel Power @ -50 dBc ACLR [1] dBm +23.4 +24.1 +24.1
Vce, Vpd \% +5
Quiescent Collector Current, Icq (Ieql +Icq2) mA 700
Reference Current (Irefl + Iref2) mA 35

Notes:

1. ACLR Test set-up: 3GPP WCDMA, TM1+64 DPCH, +5MHz offset, PAR = 9.6 dB @ 0.01% Prob.

Data Sheet: Rev E 08/10/11 -50f19 - Disclaimer: Subject to change without notice
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Typical Performance Plots 800-900 MHz
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Notes:

See PC Board Layout, page 17 for more information.

Veel is connected to Vee2 bias J3 turret via inner layer line.
The primary RF microstrip characteristic line impedance is 50 Q.

PN h LD

Components shown on the silkscreen but not on the schematic are not used.

The edge of C2 is placed at 128 mils from the Ul device package (12.5° @ 1850 MHz).
The edge of C3 is placed at 70 mils from the edge of U1 device package (7° @ 1850 MHz).

The edge of C13 is placed at 110 mils from the edge of U1 device package (10.7° @ 1850 MHz).
Zero ohm jumpers may be replaced with copper traces in the target application layout.
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9. The locations of C6 and C15 are non-critical. They can be placed closer to the device. C6 can be replaced by 0 ohm jumper.
10. Ferrite Bead FB1 eliminates bias line resonances between C10 and the parasitic inductance of C11. Steward MI0603K300R-10.

11. All components are of 0603 size unless stated otherwise.

Typical Performance 1800-1900 MHz

Frequency MHz 1800 1850 1900
Gain dB 28.6 28.8 28.6
Input Return Loss dB 13 17.6 20.5
Output Return Loss dB 10.5 13 14.4
Output P1dB dBm +33.2 +33.3 +33.1
Output IP3 @ 24 dBm/tone, Af=1 MHz dBm +49 +50 +49
WCDMA Channel Power @ -50 dBc ACLR [1] dBm +23.7 +23.9 +23.9
Vce, Vpd \% +5

Quiescent Collector Current, Icq (Ieql + Icq2) mA 700

Reference Current (Irefl + Iref2) mA 35

Notes:

1. ACLR Test set-up: 3GPP WCDMA, TM1+64 DPCH, +5MHz offset, PAR = 9.6 dB @ 0.01% Prob.

Data Sheet: Rev E 08/10/11 -70f19-
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Typical Performance Plots 1800-1900 MHz
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Return Loss vs. Frequency
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Typical Performance Plots 1800-1900 MHz
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Reference Design 1930-1990 MHz
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See PC Board Layout, page 17 for more information.

Vel is connected to Vee2_bias J3 turret via inner layer line.

The primary RF microstrip characteristic line impedance is 50 Q.

Components shown on the silkscreen but not on the schematic are not used.

The edge of C2 is placed at 128 mils from the Ul device package (13° @ 1960 MHz).

The edge of C3 is placed at 70 mils from the edge of U1 device package (7.3° @ 1960 MHz).

The edge of C13 is placed at 100 mils from the edge of U1 device package (10.4° @ 1960 MHz).

Zero ohm jumpers may be replaced with copper traces in the target application layout.

9. The locations of C6 and C15 are non-critical. They can be placed closer to the device. C6 can be replaced by 0 ohm jumper.
10. Ferrite Bead FB1 eliminates bias line resonances between C10 and the parasitic inductance of C11. Steward MI0603K300R-10.
11. All components are of 0603 size unless stated otherwise.

Typical Performance 1930-1990 MHz

PN AL R LD

Frequency MHz 1930 1960 1990
Gain dB 28.9 28.8 28.6
Input Return Loss dB 20 24 22
Output Return Loss dB 16.5 19.6 20.6
Output P1dB dBm +33.2 +33.1 +33.1
Output IP3 @ 24 dBm/tone, Af=1 MHz dBm +50.3 +50.3 +50.3
WCDMA Channel Power @ -50 dBc ACLR [1] dBm +24 +23.8 +23.8
Vce, Vpd \" +5

Quiescent Collector Current, Icq (Ieql + Icq2) mA 700

Reference Current (Irefl + Iref2) mA 35

Notes:

1. ACLR Test set-up: 3GPP WCDMA, TM1+64 DPCH, +5MHz offset, PAR =9.6 dB @ 0.01% Prob.

Data Sheet: Rev E 08/10/11
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Typical Performance Plots 1930-1990 MHz
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See PC Board Layout, page 17 for more information.

Vecel is connected to Vee2 bias J3 turret via inner layer line.
The primary RF microstrip characteristic line impedance is 50 Q.

Components shown on the silkscreen but not on the schematic are not used.

The edge of C2 is placed at 128 mils from the U1 device package (14.5° @ 2140 MHz).

The edge of C3 is placed at 80 mils from the edge of U1l device package (9° @ 2140 MHz).
The edge of C13 is placed at 70 mils from the edge of U1 device package (8° @ 2140 MHz).
Zero ohm jumpers may be replaced with copper traces in the target application layout.
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9. The locations of C6 and C15 are non-critical. They can be placed closer to the device. C6 can be replaced by 0 ohm jumper.
10. Ferrite Bead FB1 eliminates bias line resonances between C10 and the parasitic inductance of C11. Steward MI0603K300R-10.
11. All components are of 0603 size unless stated otherwise.

12. Low cost ceramic SQ series capacitors are used for matching.

Typical Performance 2110-2170 MHz

Frequency MHz 2110 2140 2170
Gain dB 27.3 27.2 27
Input Return Loss dB 20 25 32
Output Return Loss dB 17 16.6 17
Output P1dB dBm +33.2 +33.1 +33.1
Output IP3 @ 24 dBm/tone, Af=1 MHz dBm +49.7 +50 +50
WCDMA Channel Power @ -50 dBc ACLR [1] dBm +24 +23.9 +23.9
Noise Figure dB 4.2 4.2 43
Vce, Vpd \% +5

Quiescent Collector Current, Icq (Ieql +Icq2) mA 700

Reference Current (Irefl + Iref2) mA 35

Notes:

1. ACLR Test set-up: 3GPP WCDMA, TM1+64 DPCH, +5MHz offset, PAR = 9.6 dB @ 0.01% Prob.
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Typical Performance Plots 2110-2170 MHz
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Typical Performance Plots 2110-2170 MHz
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Reference Design 2600-2700 MHz
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|5 1 o gRFOU
1 S
= e ©
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0. uf “ n
YC¢ See Notes for Matching
0762608 RE c1 T [Component Locations.
W REV - .
1076269PC REV — SEMICONDUCTOR ° Lclclpr

Notes:

See PC Board Layout, page 17 for more information.

Vccl is connected to Vec2_bias J3 turret via inner layer line.

The primary RF microstrip characteristic line impedance is 50 Q.

Components shown on the silkscreen but not on the schematic are not used.

The edge of C2 is placed at 128 mils from the U1 device package (18° @ 2650 MHz).

The edge of C3 is placed at 75 mils from the edge of U1l device package (10.5° @ 2650 MHz).

The edge of C13 is placed as close as possible to the edge of U1 device package.

Zero ohm jumpers may be replaced with copper traces in the target application layout.

9. The locations of C6 and C15 are non-critical. They can be placed closer to the device. C6 can be replaced by 0 ohm jumper.
10. Ferrite Bead FB1 eliminates bias line resonances between C10 and the parasitic inductance of C11. Steward MI0603K300R-10.
11. All components are of 0603 size unless stated otherwise.

Typical Performance 2600-2700 MHz

P NN R LD -

Frequency MHz 2600 2650 2700
Gain dB 24.1 23.6 23
Input Return Loss dB 17 25 23
Output Return Loss dB 14 15 16
Output P1dB dBm +33 +33 +32.9
Output IP3 @ 24 dBm/tone, Af =1 MHz dBm +47.6 +47.8 +46
WCDMA Channel Power @ -50 dBc ACLR [1] dBm +23.6 +23.8 +23.8
Vce, Vpd \% +5
Quiescent Collector Current, Icq (Ieql + Icq2) mA 700
Reference Current (Irefl + Iref2) mA 35

Notes:

1. ACLR Test set-up: 3GPP WCDMA, TM1+64 DPCH, +5MHz offset, PAR =9.6 dB @ 0.01% Prob.
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Typical Performance Plots 2600-2700 MHz
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Pin Symbol  Description
6 Veel Supply voltage for first stage amplifier. RF Choke is needed.
Reference current into internal active bias current mirror. Current into Iref sets
1 Irefl device quiescent current for first stage. It can be used as on/off control. Irefl
current is set by providing +5Vpd through dropping resistor on EVB.
Reference current into internal active bias current mirror. Current into Iref sets
19 Iref2 device quiescent current for 2™ stage. It can be used as on/off control. Iref2
current is set by providing +5Vpd through dropping resistor on EVB.
4,5 RFin Input, requires matching for operation.
11.12.13 RFout/Vec2 | Output, requires matching for operation. Supply voltage for 2™ stage
T amplifier. RF Choke is needed.
16 Vbias2 Voltage supply for active bias for second stage. Bypass cap is recommended.
2,3,7,8,9,10,14,15,17,18,20 | NC/GND No internal connection. This pin can be grounded or N/C on PCB.
Backside Need to be grounded as shown in Mounting Configuration section for good
GND .
Paddle thermal and electrical performance.

Application Board Information

PC Board Layout

Top RF layer is .014” Getek, €, = 4.0, 4 total layers (0.062” thick) for
mechanical rigidity. Metal layers are 1-oz copper. Microstrip line
details: width = .030”, spacing = .030”.

Ji

The silk screen markers ‘A’, ‘B’, ‘C’, etc. and ‘1°, 2°, 3’ etc. are
used as placemarkers for the input and output tuning shunt capacitors

— Cl, C2, C3, C13 and Cl14. The markers and vias are spaced in [Somm] 'PEN R
.050” increments. RF H m

The pad pattern shown has been developed and tested for optimized mm' ey -
assembly at TriQuint Semiconductor. The PCB land pattern has been
developed to accommodate lead and package tolerances. Since
surface mount processes vary from company to company, careful
process development is recommended.

For further technical information, Refer to www.TriQuint.com
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Mechanical Information

Package Information and Dimensions

This package is lead-free, RoHS-compliant,
and green. The plating material on the pins
is annealed matte tin over copper. It is
compatible with both lead-free (maximum
260 °C reflow temperature) and leaded
(maximum 245 °C reflow temperature)
soldering processes.

The component will be laser marked with
“AH323G” product label with an
alphanumeric lot code on the top surface of
the package. The “YY” represents the last
digit of the year the part was manufactured,
“WW?” represents the work week, where the
part was manufactured, “Aa” represents the
vendor code, and “XXXX” is an auto-
generated lot number.

Mounting Configuration

R
e —
DA T
2 [S[1a[] |
Eml B T
Bl w1 |
TERHIMAL 1 T
5 THOU s [ WO UL =
FQuint N =
&\‘\*AH 323G Ny M [
= b3 T
a2~ yYYww Slwt |d
[ I
| -ABXXXX L
2x (S0 N O
{80 TH/20 LEAR FLATED COPFER) l *
MOTES: ]
!
1. EXCEPT WHERE NOTED, THIS FART QUTLIME CONFORMS A
TO JDEC STANDARD MO—220, [SSUE E {VARIATICH El:’_a L,
WHHT) FOR THERMALLT ENHANCED PLASTIC VERY THIN P
FINE PITGH QUAD FLAT NO LEAD PACKAGE [GFH).
2, DIMENSIOMING & TOLERANZING CONFORM TO SSME
orve s T o e D v
T A-1w4, A P4l AS WELL AS THE TERMIMALS. /™
© o o e A s

IN DEGREES.

& THE TERWIMAL # IDENTFIER AND TERMINAL NUMBERING
COMVENTION GOHFCRM TO JESD 96—1 SPR—012.

All dimensions are in millimeters (inches). Angles are in degrees.

COMPONENT SIDE

— [SOLDER Mask)

.

i

/!

_ PACKACE
[ ouTLke

20% B0

20¢ 40
&5 PIICH, TYP
~FULL R 20
P .

NOTES:
- MININUM BACKSIDE THERWAL
CONTACT m[n/\

OF THIS DEVICE.  VIAS SHOULD USE A

DRILL AND HAVE A FINAL, PLATED THRU COAMETER OF 2%mm (

2. ADD AS MUCH COPPER AS POSSIBLE 10 MNER AND CUTER

A PART HUWBER

A ALPHA-NUMERIC LOT CODE.

FALY GROUND/THERMAL WIAS ARE CRITICAL FOR THE PROPER PERFORMANCE
.36mm (§80/.01357) DIAMETER

o).

LAYERS NEAR THE PART T0 ENSURE OPTIMAL THERMAL PERFORMANCE.

3. 70 ENSURE RELIABLE OPERATION, DEWICE GROUND PADDLE-TO.

GROUND PAD SCLDER JONT IS CRITICAL

4. ADD MOUNTING SCREWS NEAR THE PART TO FASTEN
THE BOARD 10 A HEATSMK.  ENSURE THAT TH
[&

8ACK SIDE

Notes:

GROUNG /THERMAL WA REGION COMTACTS THE HEATSINK

00 KOT PUT SOLDER WASK ON THE BACK SIDE OF THE PC

BOARD W THE REGIDN WHERE THE BOARD CONTACTS The

HEATSI

6% RF TRACE WOTH DEPENDS UPCK THE PC BOARD MATERIAL
AND CONSTRUCTICN,

7. USE 1 OZ COPPER MINIMUM.

B, ALL OIMENSIONS ARE I MILUMETERS. ANGLES ARE N DEGREES.

1. A heatsink underneath the area of the PCB for the mounted device is required for proper thermal operation.

2.

Ground / thermal vias are critical for the proper performance of this device. Vias should use a .35mm (#80 / .0135”) diameter drill and

have a final plated thru diameter of .25 mm (.010”).

. Add as much copper as possible to inner and outer layers near the part to ensure optimal thermal performance.
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Product Compliance Information

ESD Information Solderability

. " . Compatible with the latest version of J-STD-020, Lead
Caution! ESD-Sensitive Device free solder, 260°

This part is compliant with EU 2002/95/EC RoHS

ESD Rating: ~ Class 1C directive (Restrictions on the Use of Certain Hazardous
Value: Passes > 1000V to <2000V Substances in Electrical and Electronic Equipment).
Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114 This product also has the following attributes:
o Lead Free
ESD Rating: Class IV e Halogen Free (Chlorine, Bromine)
Value: Passes > 2000V e Antimony Free
Test: Charged Device Model (CDM) e TBBP-A (C,sH;,Br,0,) Free
Standard: JEDEC Standard JESD22-C101 e PFOS Free
e SVHC Free
MSL Rating

Level 3 at +260 °C convection reflow
The part is rated Moisture Sensitivity Level 3 at 260°C per JEDEC
standard IPC/JEDEC J-STD-020.

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations, and information about
TriQuint:

Web: www.triguint.com Tel: +1.503.615.9000
Email: info-sales@tgs.com Fax: +1.503.615.8902

For technical questions and application information:

Email: sjcapplications.engineering@tgs.com

Important Notice

The information contained herein is believed to be reliable. TriQuint makes no warranties regarding the information contained
herein. TriQuint assumes no responsibility or liability whatsoever for any of the information contained herein. TriQuint
assumes no responsibility or liability whatsoever for the use of the information contained herein. The information contained
herein is provided "AS IS, WHERE IS" and with all faults, and the entire risk associated with such information is entirely with
the user. All information contained herein is subject to change without notice. Customers should obtain and verify the latest
relevant information before placing orders for TriQuint products. The information contained herein or any use of such
information does not grant, explicitly or implicitly, to any party any patent rights, licenses, or any other intellectual property
rights, whether with regard to such information itself or anything described by such information.

TriQuint products are not warranted or authorized for use as critical components in medical, life-saving, or life-sustaining
applications, or other applications where a failure would reasonably be expected to cause severe personal injury or death.
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