RFMD &) RF6559

4.0V TO 4.5V, 915MHZ ISM BAND
TRANSMIT/RECEIVE MODULE

Package: LGA, 28-pin, 6mm x 6mm
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TXC E PDET
Features
= Tx Output Power: 28dBm ?E o
= Tx Gain: 42dB veeo | ©] Rxen
= Integrated Single Port Rx/Tx 50Q2 I
Bi-directional Transceiver oo [5] [] o
Interface
= LNA with Bypass Mode o [T | [r] o
1508
Applications o [7]
= Wireless Automated Metering oo [8] [o] [w] [u] - T & [E] enp
= Wireless Alarm Systems % g : g g g

= Portable Battery Powered Functional Block Diagram

Equipment

= Smart Energy Product Description

= 868MHz/915MHz ISM Band The RF6559 front end module is intended for use in 915MHz AMR solutions. The
Applications RF6559 addresses the need for aggressive size reduction for a typical 915MHz

= Single Chip RF Front End Module  AMR front end design and greatly reduces the number of components outside the
RF6559 thus minimizing the footprint and assembly cost of the overall solution.
The RF6559 contains an integrated three stage power amplifier which provides
42dB of Gain and typical Power output of 28dBm. The RF6559 allows for Tx/Rx on
a single antenna via the 2 integrated SPDT switches. Tx filtering, built in power
detector and a two stage LNA which provides a typical 32dB of gain round out the
inside of this module. All the functionality ofthe RF6559 is packaged in a 28-pin,
6mm x 6mm laminate package with backside ground. Greatly minimizes next level
board space and allows for simplified integration.

Ordering Information

RF6559 ISM Band Transmit/Receive Module
RF6559SB 5-Piece Bag

RF6559SR Standard 100-Piece Reel
RF6559TR13 Standard 2500-Piece reel

RF6559PCK-410 Fully Assembled Evaluation Board and 5-Piece Bag

Optimum Technology Matching® Applied

L] GaAs HBT ] siGe BiICMOS ] GaAs pHEMT [ GaN HEMT
[ ] GaAs MESFET  [] Si BiCMOS 1 Si CMOS [] BiFET HBT
L] InGaP HBT [ SiGe HBT LIsiBJT

RF MICRO DEVICES®, RFMD®, Optimum Technology Matching®, Enabling Wireless Connectivity™, PowerStar®, POLARIS™ TOTAL RADIO™ and UltimateBlue™ are trademarks of RFMD, LLC. BLUETOOTH is a trade-
mark owned by Bluetooth SIG, Inc., U.S.A. and licensed for use by RFMD. All other trade names, trademarks and registered trademarks are the property of their respective owners. ©2012, RF Micro Devices, Inc.
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Parameter Rating Unit Caution! ESD sensitive device.
Exceeding any one or a combination of the Absolute Maximum Rating conditions may
Battery Voltage 5.25 \ cause permanent damage to the device. Extended application of Absolute Maximum
Rating conditions to the device may reduce device reliability. Specified typical perfor-
RF Input Power -8 dBm mance or functional operation of the device under Absolute Maximum Rating condi-
tions is not implied.
Operating Temperature -40 to +105 °C The information in this publication is believed to be accurate and reliable. However, no
o ibility i d by RF Micro Devices, Inc. ("RFMD") for it: 3 fi
Storage Temperature -40 to +150 C rr?fsrﬁfgesr;é%{ OI? S:?éjr?;: or)(l)ther rlig;?ts c?;/ It‘r:\?rsd ;;rtfes, resu{tigrglfrsolrjr??tsnt?sre?lr\lgny
" license is granted by implication or otherwise under any patent or patent rights of
ESD, HBM (All Pins) 750 \Y RFMD. RFMD reserves the right to change component circuitry, recommended appli-
cation circuitry and specifications at any time without prior notice.
ESD, CDM (All Pins) 750 Vv
RFMD G : RoHS liant EU Directive 2002/95/EC, hal fi
MSL MSL 3 k per IEC (;i329-§-21,03Tgé?)npppnireach (I)rfegnlrisnony téoxiée in p?)lt;fgricree
ST materials and red phosphorus as a flame retardant, and <2% antimony in
solder.
DEe atlo
Paramete onditio
D a
Specifications
Frequency 868 902 to 928 MHz
RF Port Impedance 50 Q
Operating Voltage 4.0 4.2 4.5 \"
Module Leakage Current 1.64 HA
Tx High Power Mode
Input Power -16 -10 -8 dBm
PSA 27 30 dBm PSAT
Operating Output Power 26 dBm Psar
(+85°Cto +105°C)
Large Signal Gain 38 42 dB
Input Return Loss 7 8 dB
Operating Current 340 385 mA
Ppgr Voltage Range 1 3 \Y
Ppgr Power Range 20 30 dBm
Pper Gradient TBD
Pper Tempature Variation TBD
Stability 10:1
Rx Mode
Gain 28 32 35 dB
Current 6 8 20 mA
NF 1.8 2.2 dB
Input IP3 -18 -11 dBm
Input P1dB -23 -20 dBm
Input Return Loss 3.5 5 dB
Output Return Loss 10 12 dB
Antenna Switch Section
Isolation 20 36 dB Any used port to any unused port
2Fo Harmonic -43 -5 dBc
3Fo Harmonic -50 -45 dBc
4Fo Harmonic -53 -45 dBc
5Fo Harmonic -43 -40 dBc
6Fo to 10Fo Harmonic -46 -45 dBc
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Parame ditio
0 c
RF Switch Section
Isolation 20 dB
Return Loss (Rx) 10 15 dB
Return Loss (Tx) 10 15 dB
Logic Circuit and Power
Supply
Vee pig 4.0 4.2 4.5 \% Digital Supply Voltage
ICC_DlG; Rx Mode 8 mA
ICC_D|G; Tx Mode 12 mA
Control Logic: High 2.7 4.0 4.3 \"
Control Logic: Low 0.2 0.3 \"
Control Logic: High Current TXC 0.1 0.5 HA
and RXC
Control Logic: RXEN 20 100 pA
Control Logic: TXEN 140 500 HA
Control Logic: Low Current 0.1 1 HA TXC, RXC, RX Enable, TX Enable
Logic Table Typical Current Draw (mA)
Operating Mode
TXC RXC TXEN RXEN Total X RX Digital
Tx High Low High Low 337 330 0.00064 7
Rx Low High Low High 17 0.0005 12 5
All Off Low Low Low Low 0.00164 0.0005 0.00064 0.0005
NOTES:
*Switch Control Logic High = Min 2.7V to Max 4.3V
*Switch Control Logic Low = Min 0.0V to Max 0.3V
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Pin Out
S S

2 > 0 2 = =

o [a) z o o o
oo 1] 2] [ B B = & (7 oo
TG z| IE PDET
RXC Z| IE TXEN
VCCD Z| E en
GND E E GND
RFI/O E E GND
GND Z| E ANT
GND m 15| oND

]
]
RX2IN ]%}

GND
GND

RXVCC3

RX10UT E|
5|

w
H

o

RXVCC4

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical

4 of 10 support, contact RFg DT?-GCSS?O or customemt[er DS120611
WWW. -Com



RFMD &0

RF6559

rfmd.com
Pin Names and Descriptions

Pin Name Description

1 GND Corner Ground

2 TXC Tx Switch Control Input

3 RXC Rx Switch Control Input

4 VCCD Digital Reference Voltage Input

5 GND Ground

6 RFI/0 Module RF Tx Input / Rx Output, DC Blocked

7 GND Ground

8 GND Corner Ground

9 RXVCC4 LNA 2" Stage Battery Bias

10 RX2IN LNA 2" stage RF Input

11 GND Ground

12 RX10UT LNA 15t Stage RF Output

13 RXVCC3 LNA 15t Stage Battery Bias

14 GND Ground

15 GND Corner Ground

16 ANT Antenna RF Output/Input, DC Blocked

17 GND Ground

18 GND Ground

19 RXEN Enable Voltage Input for Receive Channel
20 TXEN Enable Voltage Input for Transmit Channel
21 PDET PA Power Detected Voltage Output
22 GND Corner Ground
23 GND Ground
24 PAVCC2 Battery Bias Input for Final PA Stage
25 GND Ground
26 NC No Connect
27 DAVCC1 Battery Bias Input for Driver Stage
28 GND Ground
29 GND Center Ground Flag

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
DS120611 5 of 10

WA BDTTC . COfi

TREND



RF6559 RFMD &)

rfmd.com
Evaluation Board Schematic
DA_VCC1 O O PA_VCC2
c1 L c2 L c3 L ca L
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RX2_VCC4 O 6
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IHs
HDR_1X8
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Package Drawing
28-pin, 6mm x 6mm

6.000£0.10
— —0.975+0.04
| —2x 1.938
0.100 ‘
All Edges |~
—2x 1.163
24x | —— |
0.300 \
—2x 0.38!
6.000£0.10 +C
R - - — — 0.000
—2x 0.388
—2x 1.163
| |—2x 1.938
wom-{fE3-[] A E E B
0.275_| |_ [ [ [ [ [ [ [
Notes: Ref § ﬁ 3 g § § E §
1. Shaded area represents Pin 1 location o - -~ o 5 o - o
_ x x x x x x x
2. Defining I/0 Pad Center: < Q Q & N & kS
To define center of the 1/O pad opening, draw a right triangle
in one corner of the I/0 pad A: 0.375 x 0.400 mm
Then take the center of the hypotenuse to determine center B =0.400 x 0.375 mm
P C =4.400 x 4.400 mm

of 1/0 pad
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PCB Design Requirements
PCB Surface Finish
The PCB surface finish used for RFMD's qualification process is electroless nickel, immersion gold. Typical thickness is 3pinch
to 8uinch gold over 180uinch nickel.

PCB Land Pattern Recommendation

PCB land patterns for RFMD components are based on IPC-7351 standards and RFMD empirical data. The pad pattern shown
has been developed and tested for optimized assembly at RFMD. 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.

PCB Metal Land and Solder Mask Pattern

- BEEBEEE B oo njojoloe
| —_u 938 | —, 1.938
, [5]—=
S 24x 0.750—| |-
— _|_ — _ c _ A =0.525 x 0.550 mm
_ = 0550 0.52
[B]—20%  8os0x0s75mm G 4550 x4 550 mm
C = 4.400 x 4.400 mm
@ R &
| 7 |
=t O H| 5 G B e = nnininininiass
Ll ] T T [
N x ° 5 S 2 @ 8 3 e 3 8
2 S S z i : 5 3 G
3 % ;V: q z - c 2 3
¢ 5 & & X &

S
PCB SOLDER MASK PATTERN

A =0.338 x 0.360 mm
B =0.360 x 0.338 mm
C =1.206 x 1.206 mm

PCB STENCIL PATTERN

Notes
Shaded area represents PIN 1
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Typical Performance

RF6559

PA Gain (dB) versus P ; (dBm) PA Gain (dB) versus P,y (dBm)
PA Vq, Veeoier and LNA Vi = 4.2V, TXEN and TXC = 3.3V, RXEN and RXC = 0.2V PA Vo, Veepigr and LNA Ve = 4.2V, TXEN and TXC = 3.3V, RXEN and RXC = 0.2V
Freq = 915MHz, Temp = -40°C, 25°C, and 105°C Freq = 902MHz, 915MHz, and 928MHz, Temp = 25°C
47 47
45 45
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41
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8 —m-25°C S —B-915MH;
==105°C =928 MHz
33 33
31 31
29 29
27 27
5 10 15 20 25 30 5 10 15 20 25 30
Poyr (dBm) Poyr (dBm)
Tx Gain(dB) versus Frequency (MHz) Operating Current (mA) versus Output Power (dBm)
PAVc(, Veepier and LNA Ve = 4.2V, TXEN and TXC = 3.3V, RXEN and RXC = 0.2V PA Vc(, Veepir and LNA Ve = 4.2V, TXEN and TXC = 3.3V, RXEN and RXC = 0.2V
2 Poyr = 28dBm Freq = 915MHz, Temp = -30°C, 25°C, and 105°C
—e 450
I
" (——
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= 39
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T
© 38 —m-25°C —8-25C
—4—105°C “#=105°C
37
36 _— :
35
900 905 910 915 920 925 930
Frequency (MHz) Po (dBm)
P,y (dBm) versus Pg;; (dBm) Py (dBm) versus Pg;; (dBm)
PA V¢, Veepigr and LNA Ve = 4.2V, TXEN and TXC = 3.3V, RXEN and RXC = 0.2V PA Vg, Veepir and LNA Ve = 4.2V, TXEN and TXC = 3.3V, RXEN and RXC = 0.2V
Freq = 915MHz, Temp = -30°C, 25°C, and 70°C Freq = 902MHz, 915MHz, and 928MHz, Temp = 25°C
-5 -5
-10 ; -10
-15 -15
;E: -20 E -20
3 ——-40°C 3 —8—-902MHz
o 25 —m-25°C o5 —4—915MHz
==105°C =>¢=928MHz
-30 -30
-35 -35
-40 -+ -40 -+
5 10 15 20 25 30 5 10 15 20 25 30
Poyr (dBm) Poyr (dBm)
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Typical Performance
Rx Gain (dB) versus Input Power (dBm) Rx Gain (dB) versus Frequency (MHz)
PA Ve, Veeoir and LNA Ve = 4.2V, TXEN and TXC = 0.2V, RXEN and RXC = 3.3V PA Vo, Veepier and LNA Ve = 4.2V, TXEN and TXC = 0.2V, RXEN and RXC = 3.3V
33 33 Input Power = -20dBm
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Receive S-Plots ( Transmit S-Plots
PA Ve, Vecpe and LNA Ve = 4.2V, TXEN and TXC = 0.2V, RXEN and RXC = 3.3V PA Vg, Vecpier and LNA Ve = 4.2V, TXEN and TXC = 3.3V, RXEN and RXC = 0.2V
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