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2.4 GHz High-Power, High-Gain Power Amplifier
A Microchip Technology®Company SST1 2 LP 1 5

Not Recommended for New Designs

The SST12LP15 is a high-power, high-gain power amplifier based on the highly-
reliable InGaP/GaAs HBT technology. Easily configured for high-power, high-effi-
ciency applications with superb power-added efficiency, it typically provides 35 dB
gain with 26% power added efficiency @ POUT = 24 dBm for 802.11g and 29%
power-added efficiency @ POUT = 25 dBm for 802.11b. The SST12LP15 has
excellent linearity while meeting 802.11g spectrum mask at 24+ dBm, and is
offered in 16-contact VQFN package.

Features
* High Gain: * High temperature stability
— Typically 35 dB gain across 2.4~2.5 GHz over tempera- — ~1 dB gain/power variation between 0°C to +80°C
ture 0°C to +80°C — ~1 dB detector variation over 0°C to +80°C
* High linear output power: ¢ L ow shut-down current (< 0.1 pA)
—>29 dBm P1dB (Exceeding maximum rating of average . .
output power, never measure with CW source! Pulsed * On-chip power detection
single-tone source with <50% duty cycle is recom- . . .
mended.) ¢ 25 dB dynamic range on-chip power detection
—Meets 802.11g OFDM ACPR requirement up to 25 dBm . . .
— Added EVM~4% up to 23.5 dBm for e Simple input/output matching
54 Mbps 802.11g signal
— Meets 802.11b ACPR requirement up to 25 dBm ¢ Packages available

— 16-contact VQFN (3mm x 3mm)

* High power-added efficiency/Low operating cur- _ Non-Pb (lead-free) packages available

rent for both 802.11g/b applications
— ~26%/290 mA @ Poyt = 24 dBm for 802.11g

—~29%/340 mA @ Poyt = 25 dBm for 802.11b Applications
e Built-in Ultra-low Irgr power-up/down control

— IReF <2 MA * WLAN (IEEE 802.11g/b)
* Low idle current * Home RF

~~%0mAlca * Cordless phones

* High-speed power-up/down

— Turn on/off time (10%~90%) <100 ns
— Typical power-up/down delay with driver delay included
<200 ns

¢ 2.4 GHz ISM wireless equipment
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2.4 GHz High-Power, High-Gain Power Amplifier
A Microchip Technology®Company SST1 2LP1 5

Not Recommended for New Designs
Product Description

The SST12LP15 is a high-power, high-gain power amplifier based on the highly-reliable InGaP/GaAs
HBT technology.

The SST12LP15 can be easily configured for high-power, high-efficiency applications with superb
power-added efficiency while operating over the 2.4~2.5 GHz frequency band. It typically provides 35
dB gain with 26% power-added efficiency @ Poyt = 24 dBm for 802.11g and 29% power-added effi-
ciency @ Poyt = 25 dBm for 802.11b.

The SST12LP15 has excellent linearity, typically ~4% added EVM at 23.5 dBm output power which is
essential for 54 Mbps 802.11g operation while meeting 802.11g spectrum mask at 24+ dBm.
SST12LP15 also has wide-range (>25 dB), temperature-stable (~1 dB over 80°C), single-ended/differ-
ential power detectors which lower users’ cost on power control.

The power amplifier IC also features easy board-level usage along with high-speed power-up/down
control. Ultra-low reference current (total Iger <2 mA) makes the SST12LP15 controllable by an on/off
switching signal directly from the baseband chip. These features coupled with low operating current
make the SST12LP15 ideal for the final stage power amplification in battery-powered 802.11g/b WLAN
transmitter applications.

The SST12LP15 is offered in 16-contact VQFN package. See Figure 2 for pin assignments and Table 1
for pin descriptions.
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Figure 1: Functional Block Diagram
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Pin Assignments

SST12LP15

Not Recommended for New Designs

Pin Descriptions
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Figure 2: Pin Assignments for 16-contact VQFN
Table 1: Pin Description
Symbol Pin No. | Pin Name Type'! | Function
GND 0 Ground The center pad should be connected to RF ground
with several low inductance, low resistance vias.

NC 1 No Connection Unconnected pins.
RFIN 2 | RF input, DC decoupled
RFIN 3 | RF input, DC decoupled
NC 4 No Connection Unconnected pins.
VCCb 5 Power Supply PWR | Supply voltage for bias circuit
VREF1 6 PWR | 1st and 2nd stage idle current control
VREF2 7 PWR | 3rd stage idle current control
Det_ref 8 (0] On-chip power detector reference
Det 9 (0] On-chip power detector
RFOUT 10 o RF output
RFOUT 11 O RF output
VCC3 12 Power Supply PWR | Power supply, 3rd stage
NC 13 No Connection Unconnected pins.
VCC2 14 Power Supply PWR Power supply, 2nd stage
NC 15 No Connection Unconnected pins.
VCC1 16 Power Supply PWR Power supply, 1st stage

1. I=Input, O=Output

T1.0 75030
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Electrical Specifications

The AC and DC specifications for the power amplifier interface signals. Refer to Table 3 for the DC voltage and
current specifications. Refer to Figures 3 through 11 for the RF performance.

Absolute Maximum Stress Ratings (Applied conditions greater than those listed under “Absolute
Maximum Stress Ratings” may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these conditions or conditions greater than those defined in the
operational sections of this data sheet is not implied. Exposure to absolute maximum stress rating con-
ditions may affect device reliability.)

Input powerto pins 2and 3 (PIN) . -« « o oo ot e +5 dBm
Average output POWEr (PouUT) - -« o v v v e e +28 dBm
Supply Voltage at pins 5, 12, 14, 16 (VGC) -« - -+ v oo o v -0.3V to +4.6V
Reference voltage to pins 6 (VRer1) and pin 7 (VREF2) « « « « v v v v v e e ii e e e e -0.3V to +3.6V
DC supply CUITeNt (IGC) -« « « « v o e e e e e 500 mA
Operating Temperature (Ta) -« - oo oot e e e e -40°C to +85°C
Storage Temperature (TSTG) « « -« c « v v e v v et e e ettt -40°C to +120°C
Maximum Junction Temperature (Ty) ... ...t +150°C
Surface Mount Solder Reflow Temperature: .. ............ “with-Pb” units': 240°C for 3 seconds

................................................... “non-Pb” units: 260°C for 3 seconds

1. Certain “with-Pb” package types are capable of 260°C for 3 seconds; please consult the factory for the latest informa-
tion.

Table 2: Operating Range

Range Ambient Temp Vbp
Industrial -40°C to +85°C 3.3V
T2.1 75030
Table 3: DC Electrical Characteristics
Symbol Parameter Min. | Typ | Max. | Unit | Test Conditions
Vce Supply Voltage at pins 5, 12, 14, 16 3.0 (33| 4.2 \Y
Supply Current
Icc for 802.11g, 24 dBm 290 [ mA
for 802.11g, 25 dBm 340 [ mA
| Idle current for 802.11g to meet EVM<4% @ 50 mA
ca 23dBm
loFr Shut down current 0.1 A
Reference Voltage for 1st Stage, with 110Q 27 (28 |285| V
VReat resistor 5
Reference Voltage for 2nd Stage, with 270Q 27 (28 |285| V
VReG2 -
resistor 5
T3.0 75030
.
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2.4 GHz High-Power, High-Gain Power Amplifier
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Table 4: AC Electrical Characteristics for Configuration

Symbol Parameter Min. Typ Max. Unit

FLu Frequency range 2400 2485 MHz
Output power

Pour @ PIN =-10 dBm 11b signals 25 dBm

@ PIN =-11 dBm 11g signals 24 dBm

G Small signal gain 35 36 dB

GvaR1 Gain variation over band (2400~2485 MHz) +0.5 dB

GvaR2 Gain ripple over channel (20 MHz) 0.2 dB

Stability Spurious output@_ 25.5 dBm -60 dBc
54 Mbps OFDM signal when VSWR=6:1 all angle

Output Survivable time@ 25.5 dBm (to 50Q2) 10 second

VSWR 54 Mbps OFDM signal when VSWR=10:1 all angle

Rugged-

ness

ACPR Meet 11b spectrum mask 24 25 dBm
Meet 11g OFDM 54 MBPS spectrum mask 24 dBm

Added EVM n@;1|23.5 dBm output with 11g OFDM 54 MBPS sig- 4 %o

2f, 3f, 4f, 5f | Harmonics at 22 dBm, without trapping capacitors -40 dBc

T4.0 75030
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Typical Performance Characteristics
Test Conditions: Vcc = 3.3V, Ta=25°C

Si1 S12

. TN
\_J

-40

\ o W A
e e i

-35 -80

S21 S22

. // < \/A\ P
e — A

Bl : \f
0 ’ V

-25

-30

1277 S-Parms.0.0

Figure 3: S-Parameters
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Figure 5: In-band Gain Flatness
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Typical Performance Characteristics
Test Conditions: F1 = 2.45 GHz, F2 = 2.451 GHz
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Figure 7: IM3 vs. Pourt
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Total Current Consumption

1277 IccVSPout.0.0

5 10 15 20 25 30
Pout (dBm)

Figure 8: Igc vs. PouT
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Figure 9: Detectors vs. Poyut
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Typical Performance Characteristics
Test Conditions: V¢c = 3.3V, Ta = 25°C, F = 2.45 GHz, 54 Mbps 802.11g OFDM signal
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Figure 10:802.11g Spectrum at 23/24 dBm, DC current 240/290 mA
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Typical Performance Characteristics
Test Conditions: V¢ = 3.3V, Ta=25°C, 1 Mbps 802.11B CCK signal
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Figure 11:802.11B Signal Output Mask at 25 dBm, DC current 340 mA
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Suggested operation conditions:
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Figure 12:Typical Schematic for High-Power, High-Efficiency 802.11b/g Applications
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Product Ordering Information

SST 12 LP 15 - QVCE
XX XX XX - XXXX

Environmental Attribute
E' = non-Pb contact (lead) finish

Package Modifier
C =16 contact

Package Type
QV =VQFN

Product Family Identifier

Product Type

P = Power Amplifier
Voltage

L =3.0-3.6V
Frequency of Operation

2=24GHz

Product Line
1 = RF Product

1. Environmental suffix “E” denotes non-Pb sol-
der. SST non-Pb solder devices are “RoHS
Compliant”.

Valid combinations for SST12LP15
SST12LP15-QVC SST12LP15-QVCE

SST12LP15 Evaluation Kits
SST12LP15-QVC-K SST12LP15-QVCE-K

Note:Valid combinations are those products in mass production or will be in mass production. Consult your SST
sales representative to confirm availability of valid combinations and to determine availability of new combi-
nations.

©2011 Silicon Storage Technology, Inc. DS75030A 10/11
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Packaging Diagrams

TOP VIEW SIDE VIEW BOTTOM VIEW
o —| (o2 oS
Pin 1 —& ‘ < Pin 1
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0.80 0.18
imm

16-vqfn-3x3-QVC-2.0
Note: 1. Complies with JEDEC JEP95 MO-220J, variant VEED-4 except external paddle nominal dimensions.

2. From the bottom view, the pin 1 indicator may be either a 45-degree chamfer or a half-circle notch.
3. The external paddle is electrically connected to the die back-side and possibly to certain Vss leads.

This paddle can be soldered to the PC board; it is suggested to connect this paddle to the Vss of the unit.

Connection of this paddle to any other voltage potential can result in shorts and/or electrical malfunction of the device.
4. Untoleranced dimensions are nominal target dimensions.
5. All linear dimensions are in millimeters (max/min).

Figure 13:16-Contact Very-thin Quad Flat No-lead (VQFN)
SST Package Code: QVC

©2011 Silicon Storage Technology, Inc. DS75030A 10/11
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Table 5:Revision History

Revision Description Date
00 e S71277: SST conversion of data sheet GP1215 Jan 2005
01 e Updated document status from Preliminary Specification to Data Sheet| Apr 2008
02 e Updated “Contact Information” on page 12. Feb 2009
A e Applied new document format Oct 2011
¢ Released document under letter revision system
e Updated Spec number from S71277 to DS75030
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




