FCC ID: LU9331223

Technical Description :

The brief circuit description is listed as follows :

- ANT1, ANT2 and ANT3 and associated circuit act as Loop
Antennas and Matching Circuit for the tag reader.

- U1 W55MID50, XTAL1 and associated circuit act as RFID
Reader & 13.56 MHz Oscillator.

- U2 RSC-4128 and associated circuit act as Speech
Recognition Processor.

- U3 74HC374 and associated circuit act as 3-State Octal d-type Flip-
Flop.

- U4 MR27V802F and associated circuit act as Programmed ROM.

- U5 SPYO0O030A and associated circuit act as Amplifier for
Speaker.

- Q2(9014D), Q3(9014D), Q4(WPTS-565WC) and associated
circuit act as Light Detector.

- S1 - S9, BZ1 and BZ2 act as Control Keys.

- Q4(9014D), Q5(8550D) and associated circuit act as Eye
Motor Driver.

- Q1(3904), Q2(3904), Q3(8550D), Q4(8050D), Q5(8550D),
Q6(8050D), Q7(3904) and associated circuit act as Body
Motor Driver.

- Q1(9014D), Q2(A928) and associated circuit act as Lip Motor
Driver.

- L1 and C1 act as Loop Antenna and Matching Circuit for the
tag.

- U1 W55MID15 and associated circuit act as RFID Tag.

Antenna Used :

Loop antennas have been used.
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General Description

Winbond MFID"® (Magnetic Field
Identification) series is used in all areas of automatic
data capture allowing contactless identification of
objects using magnetic field. From ticketing to
industrial automation and access control, the
applications of MFID are burgeoning. In recent years
automatic identification procedures have becomie very
popular in many service industries, purchasing and
distribution logistics, industry, manufacturing
companies and material flow systems.

W33MID50 is one of series in Winbond
MFID™® family that supports multi-functional Reader
solution and especially focus on toy, security, and
consumer related applications. The applications with

Winbond MFID" Tag series such as W55MID10 that
provides read-only mask ROM-ID version transponder
for mass production solution in toy industrial,
meanwhile W55MID15 provides the other solution for
manufacture option, which is 243 bonding-1D selection
transponder. Besides the single tag transponder
application, W35SMID35 offers multi-transponder
recognition function for intelligent and smart toy
applications.

WSSMIDS50 provides a wide variety of
applications for toy, security, and consumer market
meanwhile the W5SMID30 is the most cost effective
solution on current MFID"® related application market.

1.1 W55MIDS50 Features

1 Magnetic field resonance frequency:
13.56MHz

O Data clock: 22 ~ 66KHz

0 Inductive coupled power supplies for
transponder's no battery operation

Q  On-chip rectifier, voltage limiter, clock
extraction, power management, uC
interface

0 Provides NRZ and Manchester coding
data format

0 Adjustable 4-level of Reader
transmission power selection

0O Provides serial and parallel mode uC
interface

O uC data output rate > 1Mbps

Low power, low voltage operation
Supports power-down mode < luA
Operating distance: 0 ~ 10cm
Operating voltage: 2.4V ~ 5.5V
Operating temperature: 0 ~ 70 °C
Package: Dice form, PDIP-20, SOP-20
Reference design PC board Size:
2.0%2.0cm? {without PCB antenna)
Winbond patented "Automatic Reader
Transmission Power Adjustment" for
Reader optimum transmission power
adjust

0 Minimize external components

COooo00n
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System Description

2.1 WS55MIDS0 System Block Diagram

Reset &
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&
Data Clk
Generator

Decoder
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Man.)

Envelope detector
&

Anzlog Front End

2.2 W55MIDS50 Functional Description

Transmission Power Amplifier (PA)

It provides 4 different selectable transmission
power for Reader chip to support MFID"® Tag's
radiation power supply. The external inductor coupling
circuit is designed for 13.56MHz magnetic field
resonance. The coupled center frequency will depend
on equivatent value of external PCB inductor and
capacitor,

Envelope Detecior & Analog Front End

The major function of this unit provides
MFID™® Tag's data can be extracted.

Voltage Regulator
The voltage regulator generates the system
needs of device power supply.

Configuration Register
Systemn configuration register controls the all
functional settings of W35MID5G such as Tag data

Winbond Electronics Corp. 5

Revision: A3 Publish Date: 2003/3/24
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format, Tag detection cycle, output data format, and PA Decoder NRZ/Manchester

transmission power selection, This unit is in charge of Tag data format
decoder, which can provide Tag-ID data format

Reset and Power-dewn Control decoding of NRZ or Manchester.

The function of system power-down control
mode i3 normally used for power consumption saving.

Data Buffer and Output
Crystal Oscillation This unit buffers the Tag-ID data, which is
The 13.56MHz system clock generator under de-frame processing.

generates the need of device system clock.

Winbond Electrenics Corp, 6 Revision: A3 Publish Date: 2003/3/24
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General Description

MFID™® (Magnetic Field Identification) is used
in all areas of automatic data capture allowing
contactless identification of objects using magnetic
field. From ticketing to industrial automation and
access control, the applications of MFID are
burgeoning. In recent years automatic identification
procedures have become very popular in many service
industries, purchasing and distribution logistics,
industry, manufacturing companies and material flow
systems.

W55MIDIS is one of Winbond MF/D*®
(Magnetic Field Identification) series in WinRF"

family that focus on toy and consumer related
applications meanwhile W55MID135 provides
manufacture bonding-ID transponder, Regarding the
MFID™® Reader series, the W55MIDS50 supports multi-
functional MFID™ Reader solutjon, Besides the single
transponder application, W3SMID35 offers multi-
transponder recognition function for inteiligent and
smart toy applications.

WS5MID135 provides total 243 different
bonding-IDs in manufacture and 10bit ID length in each
ID. That can extremely save customer's design
investment in consumer MFID related products.

1.1 W55MID15 Features

0 Magnetic field resonance frequency:
13.56MHz

Data clock: 32KHz

Read-oniy bonding-TD transponder
inductive coupled power supply for no
battery operation

0 On-chip rectifier, voltage limiter, clock
extraction

16bit bonding-1D length

Provides Manchester coding data format
RS0, RS1, RS2, RS3, and RS54 the 3-
state bonding finger for the total 243
bonding-1D option in manufacture

(NS

00O

Low power, low voltage operation
Operating distance: 0 ~ Sem

Operating temperature: 0 ~ 70 °C
Package: Dice form

Reference design PC board Size:
1.0x1.0cm® (with PCB antenna)
Winbond patented "3-state Bonding
Finger" for multiple bonding-ID option
0 Minimize external component: capacitor
and PCB antenna only

geooo
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System Description

2.1 W5SMID15 System Block Diagram
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2.2 WSSMID1S Functional Description

External Inductor Coupling Circuit Power-On Control Circuit
The external inductor coupling circuit is System power-on control circuit initiates the
designed for 13.56MHz magnetic field resonance. The device to get into initial state,
coupled center frequency will depend on equivalent
inductor of external PCB inductor and a paralleled Demoduiation Contro! Circuit
capacitor, The demodulation control circuit demodulates
the signal of command, which is magnetic field
Voltage Regulator & System Power Supply coupling from W55MIDS0 MFID"® Reader system.
The voltage regulator generates the need of
device power supply. System Clock Generator

Winbond Electronics Corp. 3 Revision; A2 Publish Date: 2003/2/5
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The system clock generator generates the need
of device system clock.

Bonding-1D Decoder

The memoty array decoder circuit decodes the
mapping location of memory array, which indicates by
external RS0, RS1, RS2, RS3, and RS54 the 3-state
Bonding Finger (Winbond patented).

Mutltiple Bonding-ID Arrays

The muliipie Bonding-IDs array provides total
up o 243 different bonding-1D and 10bit in each 1D,

Data Format and Framing Generator

The data format and framing generator is in
charge of the entire bonding-1D and command data into
a Winbond defined MFID"® tag format.

Moduiation Control Circuit

The modulation controi circuit modulates the
Winbond defined MFID" transponder format into the
magnetic field resonation.

Electronic Characteristics

3.1 WSSMID15 Absolute MaXImum Ratlngs

Parameter Rating I mit
Maximum Current in COIL 10 mA
Power Dissipation (T,= 70°C) 100 mW
Ambient Operating Temperature 0 to +70 °C
Storage Temperature -40 to +85 °C

Nate: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability of the device.

3.2 W55MID15 DC Characteristics

(VDD-VSS = 4.5 V, Ta = 25°C; unless otherwise specified)

Parameter = Sym, Conditions | Min. .| Typ. Max. | Unit.
Operating Magnetic Field for Field in resonation - 13.56 - MHz
Operating Voltage Vo Field in resonation 3 - 5.5 v
Operating Temperature Tamb Ambient operating temp 0 25 70 °C
Operating Current Top fop = 13.56MHz - 2 - uA
Magnetic Resonat Voltage Vu 6 - 9 Y
Winbond Electronics Corp. Revision: A2 Pubtish Date: 2003/2/5




RSC-4128

Speech Recognition Processor

General Description

The R8C-4128 represents Sensory's next generation
speech and analog /O mixed signal processor. The
RSC-4128 is designed to bring advanced speech 1/O
features to cost sensitive embedded and consumer
products. Based on an 8-bit microcontroller, the RSC-
4128 integrates speech-optimized digital and analog
processing blocks into a single chip soiution capabie
of accurate speech recognition; high quality, low
data-rate compressed speech; and advanced music.
Products can use one or all features in a single
application.

The RSC-4128 supports Sensory Speech™ 7
technology, which includes advanced speech
aigorithms  that add features and improve
performance. Capable of running both new HMM and
enhanced neural network technologies, accuracy in
all kinds of noise is dramatically improved. New
Speaker Verification technology is perfect for voice
password security applications that must work in
noisy environments. New high quality compressed
speech technology reduces data rates by § times.
New 8 voice MiDl-compatible music includes drum
tracks, effectively increasing instruments beyond 8.
Simultaneous music and speech rounds out the
Sensory Speech™ 7 technology.

The RSC-4128 also supports the revolutionary
capability of creating speaker independent
recognition sets by simply typing in the desired
recognition vocabulary! A few keystrokes creates a
recognition set in seconds without the wait or cost of
recording sessions to train the recognizer, speeding
time to sales.

A new and unigue Audio Wakeup feature listens
white the RSC-4128 is in power down mode. When
an audio event such as a clap or whistle occurs,
Audio Wakeup will wakeup the RSC-4128 for speech
or application tasks. Audic Wakeup is perfect for
battery applications that require continuous listening
and long battery life.

In addition to improved recognition performance, the
RSC-4128 provides further on-chip integration of
features. A complete speech VO application can be
built with as few additional parts as a clock crystal,
speaker, microphone, and few resistors and
capacitors.

Data Sheet

Moreover, the RSC-4128 provides an unprecedented
level of cost effective system-on-chip (SOC)
integration, enabling many applications that require
DSP andfor audio processing. The RSC-4128 may
be used as a general-purpose mixed signal
processor  platform  for  custom  algorithms,
technologies and applications.

Features

Full Range of Sensory Speech™ 7 Capabilities

b Enhanced Word Spotting capability (10 81 or 4 8D
words) in paraflel

» Noise robust Speaker Independent, Dependent &
Continuous Listening recognition

b Speaker Verffication (SVWS) — Noise robust voice
biometric security

¥ High quality, 3.7-7.8 kbps speech synthesis & sound
effects with Sensory "SX" synthesis technology

+ 8 voice MIDI-compatible music synthesis coincident with
speech; drum frack feature enables additional voices

& Voice record & playback

#» Audio Wakeup from sleep

Integrated Single-Chip Solution

b 8-bit microcontrolier

» ROMless, 128KByte and 256KByte ROM options

¢ 16 bit ADC, 10 bit DAC and microphone pre-amplifier

» Independent, programmable Digital Filter engine

b 4.8 KBytes total RAM (256Bytes “user” application RAM)
¥ Five timers (3 GP, 1 Watchdog, 1 Multi Tasking)

¥ Twin-DMA, Vector Math accelerator, and Muiliplier

+ Built-in Analog Comparator Unit (4 Inputs)

» External memory bus: 20-bit Address(1Mbyte), 8-bit Data
+ On chip storage for SD, SV, templates (10 templates)

» Code security through no ROM dump capability

» Uses low cost 3.58MHz crystal (internal PLL}

+ Low EMI design for FCC and CE requirements

» 24 configurable HO lines with 10 mA (typical) outputs

b Fully nested inferrupt structure with up to 8 sources

» Optional Real Time Clock

Long Battery Life

» 2.4 — 3.6V operation

¥ 12mA (typical) operating current at 3V

» 2 fow power modes; 1 pA typical sleep current

Full Suite of Quick & Powerful Tools

» Quick Text-to-81 (T281) text entry to build noise robust Si
recognition sets — low cost & push-butten — no recording!

» Quick Synthesis for push-button speech compression

b Integrated Development Environment, C Compiler,
Debugger & In Circuit Emulator from Phyton, Inc.

& 2004 Sensory Inc.
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RSC-4128 Overview

The RSC-4128 is a member of the interactive Speech™ line of products from Sensory. It features a high-
performance 8-bit microcontroller with on-chip ADC, DAC, preamplifier, RAM, ROM (except on ROM-less version},
and optimized audio processing blocks. The RSC-4128 is designed to bring a high degree of integration and
versatility into low-cost, power-sensitive applications. Various functional units have been integrated onto the CPU
core in order to reduce total system cost and increase system reliability.

The RSC-4128 operates in tandem with Sensory Speech™ 7 firmware, an ultra compact suite of recognition and
synthesis technologies. This reduced software footprint enables, for example, products with over 150 seconds of
compressed speech, multiple speaker dependent and independent vocabularies, speaker verification, and all
application code built into the RSC-4128 as a single chip solution. Revolutionary Text-to-Speaker-Independent
(T2SI) technology allows the creation of SI recognition sets by simply entering text.

The CPU core embedded in the RSC-4128 is an 8-bit, variable-length-instruction microcontrolier. The instruction
set is similar to the 8051 microcontrolier, and has a variety of addressing mode, MOV and 16 bit instructions. The
RSC-4128 processor avoids the limitations of dedicated A, B, and DPTR registers by having completely
symmetrical sources and destinations for all instructions.

The RSC-4128 provides a high level of on-chip features and special DSP engines, providing a very cost effective
mixed signal platform for general-purpose applications and development of custom algorithms. The full sulte of
industry standard tools for easy product development makes the RSC-4128 an ideal platform for consumer
electronics.

RS(C-4128 Block Diagram

3.58 MHz Osolllator -
or Resonator i

h 32 KMz Osslllater{eptional)

| watendog |

i : g DAT Out
ADGC Timers (3} | Timaer ; "
Digital
w Pre-Amp Filtars
and D T : af . P
G ain ; s i Speaker Dut
Cantrel WAukd'O RSC 1 Interna! Rom Space psgor
akeu ™ s
Microphone j... bl P General Purpose (0K, 128K or 256K}
— Microcenirollar _
i AG e
¢ =4 4.8K SRAM
.1 Low Baltery | -] Comparaters i,
-4 Delection (4 Input} E-'"“""“ Vactor Agoeleratar

ey with Twin DMA

B8 Rsc.odx Series M { i
Gaeneral Purpose 1O

{} {/Extemni Memory interface
3 x 8-bit ports (24 1/O} 8-bit data, 20-bit Address

4 P/N 80-0206-J © 2004 Sensory Inc.
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RSC-4128 Architecture

The RSC-4128 is a highly integrated speech and analog /O mixed signal processor that combines:

s 8-bit microcontroller with enhanced instructions and interrupt control, superior register architecture, independent
Digital Filter engine and “L.1" Vector Math Accelerator

» On-chip ROM and RAM (4.8 Kbytes), and the ability to address off-chip RAM, ROM, EPROM or Flash.

» Input microphone preamp and 18 bit Analog-to-Digital Converter (ADC) for speech and audio/analog input

» 10 bit Digital-to-Analog Converter (DAC), and 10 bit Pulse Width Modulator (PWM) to directly drive a speaker or

other analog device

v Low power Audio Wakeup from power down mode, when a selected audio event, such as clap or whistle, occurs

The RSC-4128 has 20-bit address
and 8-bit data busses for interfacing
with external memaory. it includes an
-XM input pin capable of enabling or
disabling the internal ROM.

NOTE: Neither the -XM input pin nor
the extended memory busses are
available on  64-lead LQFP
packaged versions of the RSC-4128
with infernal ROM. These are
avaifable on the die and 100 LQFP
versions.

Three bi-directional ports provide 24
configurable, general-purpose /O
pins to communicate with or control
external devices with a variely of
source and sink currents, Up to 4 of
these WO may be used as
programmable Analog Comparator
inputs. 16 may be used as /O
wakeup.

The RSC-4128 has a high
frequency (14.32 MMz) clock as well
as a low frequency (32,768 Hz)
clock. The processor clock can be
selected from either source, with a
selectable divider value. The device
performs speech recognition when
running at 14,32 MHz, The RSC-
4128 also supports programmable
wait states to allow the use of
siower memory.

0SC1 is a very low-cost 3.58 MHz
crystal oscillator which is used by a
4X PLL to generate the 14.32MHz

RSC-4128 Internal Block Diagram
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clock. The OSC2 oscillator provides the options of using an external crystal or its own internat RC devices (no
external components required for the internal RC mode).

There are three programmable, general-purpose 8-bit counters / timers — Timers 1 and 3 are derived from OSC1,
and Timer2 from OSC2. There is also a Watchdog timer that may be used to exit an undesired condition in
program flow, and Multi-tasking timer to allow chip operations to share resources in parafiel.

PN 80-0208-J
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A single chip speech /O solution may be created with the RSC-4128. An external microphone passes an audio
signal to the preamplifier and ADC to convert the incoming speech signal into digital data. Speech features are
extracted using the Digital Filter engine. The microcontroller CPU processes these speech features using speech
recognition algorithms in firmware, with the help of the "L1" Vector Accelerator and enhanced instruction set. The
resulting speech recognition results may be used to control the consumer product application code, or to output
speach or audio in the form of a dialog with the user of the consumer product. If desired, the output speech or
audio signal from the R8C-4128 is generated by a DAC for external amplification into a speaker, or a PWM capable
of directly driving a speaker at typical consumer product volumes, A fypical product will require about $0.30 - $1.00
(in high volume) of additional components, in addition to the RSC-4128,

The RSC-4128 also provides a very cost effective mixed signal platform for general-purpose applications and
development of custom algorithms. A typical general purpose application will require about $0.30 - $0.50 (in high
volume) of additional components, in addition to the RSC-4128.

7 PIN 88-0206-J © 2004 Sensory Inc.



Philips Semiconductors

Product specification

Octal D-type flip-flop; positive
edge-trigger; 3-state

FEATURES

+ 3-state non-inverting outputs for bus oriented
appiications

8-bit positive, edge-triggered register

Commaon 3-state output enable input
independent register and 3-state buffer operation

Qutput capability: bus driver

Igc category: MSH

GENERAL DESCRIPTION

The 74HC/HCT374 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

QUICK REFERENCE DATA
GND =0V Tamp =25°C; = =6 ns

7AHC/HCT374

The 7T4HC/HCT374 are octal D-type flip-flops featuring
separate D-type inputs for each flip-flop and 3-state
outputs for bus oriented applications. A clock (CP) and an
output enable (OE) input are common to all flip-flops.

The § flip-flops will store the state of their individual
D-inputs that meet the set-up and hold times requirements
on the LOW-to-HIGH CP transition. '

When OE is LOW, the contents of the 8 flip-flops are
available at the outputs, When OE is HIGH, the outputs go
to the high impedance OFF-state. Operation of the

OE input does not affect the state of the flip-flops.

The "374" is functionally identical to the “5634", but has
noh-inverting outputs.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC | HCT
tound teiy propagation delay CP to Q, CL=18pF; Vee=58V 15 13 ns
frnax maximum clock frequency 77 48 MHz
Cy input capacitance 35 3.5 pF
Cro power dissipation capacitance per flip-flop | notes 1 and 2 17 17 pF
Notes

1. Cppis used to determine the dynamic power dissipation (Pp in pW}:

Po = Cpp X Voo % fi+ 3, (CLx Vee? x f,) where:
f = input frequency in MHz
£, = output frequency in MHz
TACL % Vec? % §e) = sum of outputs
C = cutput load capaciiance in pF
Vee = supply voltage in V
2. For HC the condition is V| = GND fo Voo
For HCT the condition is V; = GND to Ve ~ 1.8V

ORDERING INFORMATION
See TAHCHOT/HCUHCMOS Logic Package Information”.

December 1990 2
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Octal D-type flip-flop; positive edge-trigger;

7T4HC/HCT374
3-state
FUNCTION TABLE
OPERATING INPUTS INTERNAL | OUTPUTS
MODES OE | cP | D, FLIP-FLOPS Qpto Qr
o tg! 2 load and read L T i L L.
2 - - register L| T |n H H
4 {01 1ls
.15, ] aqls load registerand | H | T | L z
5 - Py disable outputs H{Tinh H Z
813 PR leed 5 sTATE ot
i3 [Pe F;DB e  QUTRUTS ] A7) Notes
14108 —_— 25 1 1. H = HIGH voitage level
17408 ] B118 h = HIGH voitage level one set-up time prior to the LOW-to-HIGH
18|27 Szi1e CP transition
L = LOW voltage level
1ice T
tsE T | = LOW voltage level one set-up time prior to the LOW-to-HIGH CP
transition
7200868 Z = high impedance OFF-state
T = LOW-to-HIGH CP transition
Fig.4 Functional diagram.
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Fig.5 Logic diagram.
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OKI1 Semiconductor fesue Dete: Jul. 9, 2004
MR27V802F

512k-Word x 16-Bit or 1M-Word x 3-Bit P2ROM

FEATURES

-512k-word x 16-bit / 1M-word x &-bit electrically switchable

configuration _

++3.0 V to 3.6 V power supply

- Access time 70 ns MAX

* Operating current 18 mA MAX(5MHz)
* Standby current 5 pA MAX

« Input/Cutput TTL compatible
» Three-state gutput

PACKAGES

- MR27V802F-xxx TN

48-pin plastic TSOP (TSOP 1 48-P-1220-0.50-1K)
- MR27VE02F-xxxMA

44-pin plastic SOP (SOP44-P-600-1.27-K)
- MR27VR0Z2F-xxxTP

44.pin plastic TSOP (TSOP II 44-P-400-0.80-K)

P2ZROM ADVANCED TECHNOLOGY

P2ROM stands for Production Programmed ROM, This

exclusive Oki fechnology utilizes factory test equipment for
programming the customers code into the PZROM prior to final
preduction testing. Advancements in this technology allows
production costs to be equivalent to MASKROM and has many
advantages and added benefits over the other non-volatile
technotogies, which include the following;

« Short Tead time, since the P2ZROM is programmed at the
final stage of the production process, a farge P2ZROM
inventory "bank system" of un-programmed packaged
products are maintained te provide an aggressive lead-time
and minimize liability as a custom product.

+ No mask charge, since P2ROMs do not utilize a custom
mask for storing customer code, no mask charges apply.

« No additional programming charge, unlike Flash and
OTP that require additional programming and handling
costs, the P2ROM already has the code loaded at the
factory with minimal effect on the production throughput.
The cost is included in the unit price.

- Custom Marking is avaitable at no additional charge.

« Pin Compatible with Mask ROM and some FLASH
products.

[ HEEEEBE B RS B ERE S
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FEDR27V802F-02-03
MR27V802F / P2ROM

BLOCK DIAGRAM

A1

1

x 8/x 16 Switch [

CE#

OE# BYTE#

'

CE

O §

L bbb

PIN DESCRIPTIONS

Row Decoder

Column Decoder

Memory Celt Mafrix

512k x 16-Bit or 1M x 8-Bit

Multiplexer |

Cutput Buffer

i | [
EI)VO l 32 l é& l gﬁ i éS l Dl"mi Dl§21 Derl

bt D3 D5 D7, D9 Di1

v
in 8-bit output mode, these pins
are placed in a high-Z state and
pin D15 functions as the A1
address pin.

D13 D15,

D157 A1 Data output / Address input
ADto A18 Address inputs
DO to D14 Data outputs
CE# Chip enable input
OE# Output enable input
BYTE# Word / Byte select input
Vee Power supply voltage
Vss Ground
NC No connect
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