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General Description

provides the FCC/ETSI regulation provisions for
27M and 49MHz S-R (Super-regeneration)
modulation. Wide range of operation voltage from
2.2V to 5.5V is suitable for 2-battery or 3-battery
R/C toy application, and high efficient transmission

NUVOLON W55RFS27T3 is a fully
integrated S-R (Super-regeneration) RF transmitter
with full-function of baseband command encoder
for application of R/C vehicle, toy, or wireless data
communication. W55RFS27T3 provides both uC- output power.

mode for qene_ral purpose of micro-controller WS5RFS27T3 is compliant to FCC part 15
programming interface and manuial-mode for RF class B and 15.227 / ETSI 300 220-1, making it
transmitter as well as 6-function of baseband easier for wireless end products to get FCC and
command encoder. . ETSI compliance approval. W55RFS27T3 can be
WS5RFS27T3 cooperate with easily controlled by Winbond W55RC168 Digital-
WS5RFS27R3B is very easy and convenient to proportional R/C toy controller or a general purpose

prowdg S|mp_le remote_\ co_ntrol fu_nct_lon for multi- micro-controller to support R/C toy or wireless data
player in various application. Built-in Channel- communication

Share algorithm allows maximum 3 players playing
simultaneously by using T3/R3B. The transmitter

1.1 Features

Wide operating frequency: 27MHz ~ 49MHz a Less manual adjustment needed in

Wide operating voltage: 2.2V ~ 5.5V production
a Fewer external components required in

High efficient transmission output power: production

15dBm

a Manual-mode supports 6-function of R/C Lower manufacture production cost

toy baseband control command encoder a Compliant to FCC part 15 class B and 15.227
/ ETSI 300 220-1 low-power & short-range

a High efficient transmission power with device requirements

minimum current consumption

a Power down current consumption less than Dice form available for PCB bonding

1uA in uC-mode a Operating temperature: 0°C ~ 70°C
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1.2 W55RFS27T3 Pad Description

1.2.1 W55RFS27T3 Pad Description

Symbol Pad 1/0 Functional Description
No.

S3 1 | Manual-mode input: F1 (2-state)

S4 2 | Manual-mode input: F2 (2-state)

CKSEL 3 | CKSEL ="0" = 27.145 MHz, CKSEL="1" = 49.8 MHz

TESTO 4 | Reserved for chip testing only, must be connect to 0" when operating

PTX 5 | Optional operating voltage: 3.3V~5.5V @ PTX=1; or 2.2V~3.4V @ PTX=0

ANT 6 0 RF signal output. An external matching circuit is necessary for connecting with
an antenna.

VSS1 7 Ground | Ground return path

VSPLY 8 Power | Power path

RESET 9 | RESET (with internally pull-high, " 0 " reset)

X1 10 | Input of internal crystal oscillator to connect with an external crystal

X2 11 0 Output of internal crystal oscillator to connect with an external crystal

ID1 12 | ID setting (MSB) for Channel shared , IDO=ID1 = 1= enter uC-mode

ID0 13 | ID setting(LSB) for Channel shared , IDO=ID1 = 1= enter uC-mode

TXOUT 14 0 TXD Data output

S1/~TXD 15 | Manual-mode input: F/B (3-state) or uC-mode: ~TXD

S2/~ENB 16 | Manual-mode input: L/R (3-state) or uC-mode: ~ENB

1.2.3 W55RFS27T3 input state v.s. encoder output function (Manual-mode only)

Input pin name \ State Floating (pull high) GND TXOUT
S1 F=B=0 F=0,B=1 F=1,B=0
S2 L=R=0 L=0,R=1 L=1,R=0
S3 F1=0 Fl1=1
S4 F2=0 F2=1

(Note: F = Forward; B = Backward; L = Left-turn; R = Right-turn; F1, F2 = Two User-defined function)

Revision: A3.0
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System Description

2.1 W55RFS27T3 System Block Diagram

TEST IDO ID1 X1 X2

Oscillation
(27~49MHz)

Encoder
Control

L]

VDD GND CKSEL TXOUT RESET PTX

5 Revision: A3.0 Publish Date: Dec. 2010



NUVOTON WS55RFS27T3 DataSheet
=

2.2 W55RFS27T3 Functional Description

W55RFS27T3 provides two operation The uC-mode provides digital interface for
modes for convenient remote control product external micro-controller to control the transmitter
development, named Manual-mode and uC-mode. easily and efficiently. The micro-controller only

Manual-mode provides a powerful needs two pins, TXD (S1) to send data and ENB
baseband command encoder, which perform 6- (S2) to enter power down mode, if needed.
function binary data encode and direct output to The transmitter provides the FCC/ETSI
control the on-chip RF transmitter. The encoder regulation provisions for 27M and 49MHz S-R
integrate Winbond patented ChannelShared"® (Super-regeneration) modulation. Wide range of
technology in it and allow at most 3 players at the operation voltage from 2.2V to 5.5V is suitable for
same time. The 6-function can be Forward, 2-battery or 3-battery R/C toy application, and
Backward, Left-turn, Right-turn for general R/C- 15dBm high efficient transmission output power.
vehicle control and 2 other user-defined functions. WH55RFS27T3 Super-regeneration RF transmitter is
Auto power down function save battery life when compliant to FCC part 15 class B and 15.227 /
all inputs are released. ETSI 300 220-1, making it easier for wireless end

It is very convenient to do remote control products to get FCC and ETSI compliance approval.

if W55RFS27T3 and its associated receiver/decoder
W55RFS27R3B are adopted.

Electronic Characteristics

3.1 W55RFS27T3 Absolute Maximum Ratings

Parameter Rating Unit
Supply Voltage to Ground Potential -0.3t06.5 \%
Applied Input/Output Voltage -0.3t06.5 \%
Power Dissipation (T,= 70°C) 150 mw
Ambient Operating Temperature Oto70 °C
Storage Temperature -40 to 85 °C

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability of the device.
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3.2 W55RFS27T3 DC Characteristics

(VDD-VSS =3V, Ta = 25°C; unless otherwise specified)

Parameter | sym. | Conditions [ Min. | Typ. | Max. | Unit
Power Supply
Operating Voltage Voo 2.2 - 55 \%
Operating Current (TX mode) ltx Vdd=5.5V Ptx=H - 40 R mA
Vdd =2.2V Ptx=L - 22 - mA
Stand-by Current lsgy - - 1 uA
Digital Input/Output Pin (S1, S2, S3, S4, PTX, MODE)
Input High Voltage Viu 0.8*Vpp - Vb \Y%
Input Low Voltage A\ Vss - 0.1*Vpp \Y%
TXOUT Output High Source Current lon Vor=0.7 * Voo 6 - - mA
TXOUT Output Low Sink Current loL VoL=0.3 * Vpp 6 - - mA
Crystal Oscillator
Operation Frequency FyrL 27 - 49 MHz
Oscillator Turn-On Time Tosc Fundamental type - - 1.0 mS
Over-tone type - - 3.0 mS
Transmitter Section
Modulation Duty Cycle Moyt 30 50 70 %
Transmission Data Rate Rprr | 50% Duty-cycle RZ Code - 25 10 Kbps
Transmission Output Power Antenna port,
Transmission Power Py Vdd =2.2V Ptx=0 - 125 - dBm
P Vdd=5.5V Ptx=1 - 18 - dBm

Notes: (1). Crystal turn-on time depends on crystal type: fundamental or overtone type crystal.
(2). Transmitter settling time depends on crystal type: fundamental or overtone type crystal.

3.3 W55RFS27T3 Ordering Information

W55RFS27T3 provides two types of package in shipment: Dice form, PDIP-16, and wafer form

Part Number Package Remarks
W55RFS27T3 Dice form
W55RFS27T3 \Wafer form MOQ required

7 Revision: A3.0 Publish Date: Dec. 2010



NUVOTON WS55RFS27T3 DataSheet
=

3.4 W55RFS27T3 Package Information

3.4.1 W55RFS27T3 Bonding Pad Diagram List

Window : (x1 = -675.000, yl = -640.000), (xh = 675.000, yh = 640.000)
Windows size : Width = 1350.000, length = 1280.000

PAD NO PAD NAME PIN NAME X Y

1 S3 1 -468.400 -88.550
2 S4 2 -468.400 -271.650
3 CKSEL 3 -467.800 -434.050
4 TEST 4 -331.350 -434.050
5 PTX 5 70.450 -434.050
6 ANT 6 460.200 -434.050
7 VSSl 7 460.200 -235.350
8 VSPLY 8 460.200 -100.350
9 RESET 9 460.200 258.600
10 X1 10 452.800 424.400
11 X2 11 317.800 424.400
12 ID1 12 -65.250 424.400
13 IDO 13 -200.250 424.400
14 TXDOUT 14 -468.400 424.400
15 Sl 15 -468.400 229.550
16 S2 16 -468.400 46.450

3.4.2 W55RFS27T3 Bonding Pad Diagram

13 12 11

] OO OQw
15[ ] []o9

16L]  \yssrES27T3
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Design Information

W55RFS27T3 DataSheet

4.1 W55RFS27T3 Reference Design

4.1.1 W55RFS27T3 Application Circuit

ANTENNA

SwW5

Swé
P =

VDD VSPLY
JP6 Q
1p 150
b — s1
p— S 300
1D0 = —S4
—— TXOUT
PTX LED
— VDD
VDD VDD ~
JP7 Q ™
CKSEL ! P DL -
p——
DL =
=
100u 1N4148 1N4148
swi sw2 =
s s1
5 o 5 o
TXOUT__> I Backward
Sw3 Sw4 s
— K s2
TXOUT > Dt S2 BT
eft tum ight turn
LED control circuit
F1 ui
| 16 S2
o 1lss s2 18
|15 S1
OFZ 2, o1 |15
CKSEL CKSEL = 0 for 27MHz 3 N
CKSEL = 1 for 49MHz CKSEL TXouT TXoUT
4 resT 100 >0
PTX PTX=0 for VCC < 3.3V5 12— .
— D PTX=1 for VCC > 3.3V PTX D1 D1 J_
6 | ant o |11 " 27.145MHz
7yss w1 |10 1.5uH |:|__
VDD L V&P 8 fvspLy RESET [—281
9 WS5RFS27T3 T
cie_|. c19 47n
10u /I\jzl\ 47n
- - L-C Oscillation
L1 c7 = (No X'tal use only) L7
270nH | 6.8uH
100p
c33
L2 €13 47n a7n
Y Y =
3.3uH \

For

Overtone X'tal onlv
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| W55RFS27T3 Application Schematic BOM:

Item Qty Reference Part

1 1 ANT1 ANTENNA
2 1 Cc7 100p

3 4 C13,C19,C20,C33 47n

4 1 C18 10u

5 1 JP1 PTX

6 1 JP3 CKSEL

7 1 JP5 EXT

8 1 JP6 IDO

9 1 JP7 ID1

10 1 L1 270nH

11 1 L2 3.3uH

12 1 L6 1.5uH

13 1 L7 6.8uH

14 1 SW1 Forward
15 1 SW2 Backward
16 1 SW3 Left turn
17 1 SW4 Right turn
18 1 SW5 F1
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4.2 W55RFS27T3 FCC Certification

Quielek Report No. 034H039F1

Test Report Certification
Test Date - Apr. 22, 2003
Report No. - 034HO59F]

€4 QuieTex

Accredited by NIST (NVLAP)
NVLAP Lab Code: 200347-0

Product Name H 27/49 MHz Radio Transmitter
Applicant : Winbond Electronics Corp
Address : Nod, Creation Rd. 1T Science-Based Industrial

Park Hsinchu, Taiwan, R.O.C.

Manufacturer : Winbond Electronics Corp
Model N : WSSRFS27T
FCC 1D, : ID2-W5SRFS2TT
&

Rated Voltage : DC 4.5V Power by Battery ) NV&@

NVILAF Lab Code © 203470
Trade Name : Winhond
Measurement Standard : FCC Part 15 Intentional Radators for Subpart C

Paragraph 15227
Measurement Procedure H AMNSIC63 4:1992

Test Result : Complied

The Test Results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the LS. Government

Documented By

{( Zoe Lee ]

Tested By

Approved By

{ Kevin Wang )
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4.3 W55RFS27T3 Data Sheet Document History

Revision Date Description
Al.0 Sep. 2002 Preliminary version |
Al.l Apr. 2003 W55RFS27T3 Application Schematic update
A2.0 Mar. 2004 Update Bonding Pad information & FCC Certification
A3.0 Feb. 2010 Logo Changed

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all types
of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the frademarks of products and companies mentioned in this datasheet belong to their respective owners.
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