FCC ID: T5706007

Technical Description :

The brief circuit description is listed as follows :

The main unit (reader):

- L2, L4 and L6 act as Loop Antennas.

- TC1 ~TC3, C67 ~ C69 and associated circuit act as Antenna
Matching Circuit.

- U4 and associated circuit act as 13.56 MHz RFID Reader.

- Q11 ~ Q13, Q15 ~ Q17 and associated circuit act as RF
Control Circuit.

- U6 acts as Sound Controller & MCU.

- U5 acts as RAM.

- U6 acts as ROM.

- U3 acts as Audio Amplifier.

- Q2 ~ Q10 and associated circuit act as LED Diriver.

- J1 acts as Audio Line in Jack.

- SW1, SW2, Mode, Down and Up act as Key Panel.

- U1 acts as Voltage Regulator.

-L701 ~ L704 and C701 act as Noise Filter.

For Tags:
- L19 ~ L20 act as Loop Antennas.
- U12 ~18 act as RFID Transponder.

Antenna Used :

Loop antennas has been used.
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1. GENERAL DESCRIPTION

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

W55MID50 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 WS55MID10 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-iD selection transponder. Besides the single tag
transponder application, W55MID35 offers muiti-transponder recognition function for intelligent and
smart toy applications. '

W55MIDS50 provides a wide variety of applicaticns for toy, security, and consumer market meanwnile
the W55MIDS0 is the most cost effective solution on current MFIDY® related application market

2. FEATURES

« Magnetic field resonance frequency: 13.56 MHz
= Data clock: 22 ~ 66KHz
» Inductive coupled power supplies for transponder's no battery operation
« On-chip rectifier, voltage limiter, clock extraction, power mahagement, uC interface
« Provides NRZ and Manchester ceding data format
» Adjustabie 4-level of Reader transmission power selection
+ Provides serial and parallel mode pC interface
« 1C data output rate 2 1Mbps
. » Low power, low voltage operation
» Supports power-down mode = 1pA
+ Operating distance: 0 ~ 10cm
e Operating voltage: 2.4V ~ 5.5V
. Opérating temperature; 0 ~70 °C
« Package: Dice form, PDIP-20, SOP-20
+ Reference design PC board Size: 2.0 x 2.0cm2 (without PCB antenna)

s Winbond patented "Automatic Reader Transmission Power Adjustrﬁent“ for Reader optimum
transmission power adjust

¢ Minimize external components
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5. FUNCTIONAL DESCRIPTION

5.1 Transmission Power Amplifier (PA)

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

5.2 Envelope Detector & Analog Front End

D wa

The maijor function of this unit provides MF/ Tag's data can be extracted.

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

5.4 Configuration Register

System configuration register controls the all functional settings of W55MID50 such as Tag datat,
format, Tag detection cycie, output data format, and PA fransmission power selection.

5.5 Reset and Power-down Control

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

5.6 Crystal Oscillation
The 13.56MHz system clock generator generates the need of device system clock.

5.7 Decoder NRZ/Manchester

This unit is in charge of Tag data format decoder, which can provide Tag-ID data format
decoding of NRZ or Manchester. :

5.8 Data Buffer and Output
This unit buffers the Tag-ID data, which is under de-frame processing.

Publication Release Date: April 18, 2003
-5- Revision A4
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Introduction

MFID" (Magnetic Field Identification) is used
in all areas of automatic data capiure 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.

W55MIDI1S is one of Winbond MFID™
(Magnetic Field Identification) series in WinRF"®

family that focus on toy and consumer related
applications meanwhile W35MID153 provides
manufacture bonding-1D transponder. Regarding the
MFIDY Reader series, the W55MID50 supports multi-
functional MFID"® Reader solution. Besides the single
transponder application, W55MID35 offers multi-
transponder recognition function for intelligent and
smart toy applications.

W55MID15 provides total 243 different
bonding-IDs in manufacture and 10bit 11} length in each
ID. That can exiremely save customer's design
investment in consumer MFID related products.

1.1 WS55MIDxx Series Selection Guide

WSSMID Series Selection Guide

WSSMID1IS | W55MID35 | 5W55N WS5SMID20 WS5MIDSS
Category Single-tag Multi-tag R/W-tag R/W-Reader -
Frequency 13.56MHz 13.56MHz
1D type Bonding-1D R Programmable-ID e
# of available IDs 243 1Ds Infinite X
1) length 10-bit 64-bit X
Anti-collision X | 5~8Tags | s 5~ 8 Tags X
TX power X 4-level option | X “4-level option -
uC interface X ‘Serial/Paralle] X ‘Sérial/Parallel
Package Dice form Dice/SOP-20 Dice form Dice/SOP20
/8 Now Apr. 2003
Production JanJ/E, 2603 May, 2003
Winbond Electronics Corp. Revision: A2 Publish Date: 2003/2/5
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Features

2.1 WS5MID15 Features List

000

[EN S S

Magnetic field resonance frequency:
13.56MHz

Data clock: 32KHz

Read-only bonding-1D transponder
Inductive coupled power supply for no
hattery operation

On-chip rectifier, voltage Hmiter, clock
extraction

10bit bonding-ID length

Provides Manchester coding data format
RS0, RS1, RS2, R83, and RS54 the 3-
state bonding finger for the total 243
bonding-1D option in manufacture

CLooeC

.|

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

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

Reference design PC board Size:
1.0x1.9cm® (with PCB antenna)
Winbond patented “3-state Bonding
Finger" for multiple bonding-IE» option
Minimize external component: capacitor
and PCB antenna only

Winbond Electronics Corp.

Revision: A2 Publish Date: 2003/2/5
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Architecture Overview

3.1 W55MID1S5 System Block Diagram
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Regulator

Power-On

& System Control
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Circuit
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Circuit Circuit Generator Decoder
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Detuning
Control :
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Circuit

3.2 W5SMID15 System Functional Description

External Inductor Coupling Circuit

The external inductor coupling circuit is
designed for 13.536MHz magnetic field resonance. The
coupied center frequency will depend on equivalent
inductor of external PCB inductor and a paralleled
capacitor.

Voltage Regulator & System Power Supply
The voltage regulator generates the need of
device power supply.

Power-On Control Circuif
System power-on control circuit initiates the
device to get into initial slate.

Demeodulation Control Circuit

The demodulation control circuit demodulates
the signal of command, which is magnetic field
coupling from W55MID30 MFID"* Reader system.

Winbond Electronics Corp.

Revision: A2 Publish Date: 2003/2/5
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System Clock Generator
The system clock generator generates the need
of device system clock.

Bonding-1D Decoder

The memory array decoder circuit decodes the
mapping location of memory array, which indicates by
external RS0, RS1, RS2, RS3, and RS4 the 3-state
Bonding Finger (Winbond patented).

Muliiple Bonding-ID Arrays

The muliipie Bonding-IDs array provides total
up fo 243 different bonding-1D and 10bit in each ID.

Data Format and Framing Generator

The data format and framing generator is in
charge of the entire bonding-I> and command data into
a Winbond defined MFID™ tag format.

Meodulation Control Circuit

The modulation control circuit modulates the
Winbond defined MFID™ transponder format into the
magnetic field resonation.

3.3 WS5MID1S Pad Functional Description

Symbol | Pad YO .| . .o PadFunctional Description
No.

NC 1 - Testing only, no connection

RS4 2 I 3-state bonding finger

RS3 3 I 3-state bonding finger

RS2 4 I 3-state bonding finger

RS1 5 I 3-state bonding finger

RSO 6 I 3-state bonding finger

VSS 7 Ground | Ground return path

COILO 8 /0 Coupling energy input and customer-ID output

COIL1 9 /O Coupling energy input and customer-ID output

NC 10 . Testing only, no connection

VDD 11 Power | Power path

Winbond Clectronics Corp, 6

Revision: A2 Publish Date: 2003/2/5
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16-BIT SOUND CONTROLLER
WITH 24K X 16 ROM

1. GENERAL BESCRIPTION

The SPCEQ4CA, & 16-bit architecture product, camies the newest
16-bit microprocasser, pnSP™ (proncunced as micre-n-SP),
developed by SUNPLUS Technology. This high processing
spoad assures the #nSP™ is capable of handing complex digiat
slgnat pracesses easily and rapidly,  Therelore, the SPCEQ40A s
applicable to the areas cof dightal sound process and wolte
recognilion.  The operating voflage of 2.4V through 3.6V and
speed of 0.32MHz through 4815204z yield the SPCEO40A to be
easily used In verieties of applications, The memory capacily
includes 24K-word fast-speed ROM plus a 2K-word working
SRAM, Other features include 32 programmabls multi-functional
ifQs, two 16-bit timers/counters, 32760Hz Real Time Clack, Low
Voltage Reset/Detection, eigh! channels 10-bit ADC (one chansel
bulil-in MIC amplifier with auto gain controfler), 10-bit BAC output
and many others.

2. BLOCK DIAGRAM

Tt spnsd E..l
BLEEP L ROM

sz ot i

VOO oo

3. FEATURES

X 16-bit #'nSP™ microprocessor

¥ CPU clock: 0.32MHz - 48 152MHz

& Operating vollage: 3.0V - 3.8V @CPU clock = 49.152Mhz

® {0 Porth & B operaling vollage: 2.4V - 5.5V
X 24K-word fast-speed ROM
W 2K-word working SRAM

| ] b 4
‘\d audio pr

 Crystal ;3359;{ o
K Standhy,mode (Clock Blop Aadd) for power savings,

Ma 2?0@-@ Wal ”:(\ 8
6l timfe_ﬂr‘si(‘ic.ghlers
wo 10-bit ?AC

ulpuls

L faatuf
* 337 g}zz Real Time Clack (RTC)

[ E&ghﬁ‘éhanne!s 10-bit AD converter

FH:ADG extarnal top reference voltage

® 2.0V voltage regutator cutput, SmA of driving capability
x Sarlal imerface HO (SK3)

¥ Buiil-in microphone amplifier and AGC funclion

® UART receiver and transmitter (fufl duplex)

¥ | ow voltzge resel ahd low voliage detection

& Watchdoy enable {bending option}

4. APPLICATION FIELD

¥ Yoica recagnition preducts

& |ntelligent interactive tetking toys
¥ pgvanced educational loys

# iGds learning products

B Kids storybock

® General spaech syathesizer

= Long duration audio products

® Racording /7 playback products

@ Sunplus Technology Co., L0,
Propriatary & Confidential

- APR, 12, 2004~
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Mnemenic PIN No. Type Bescription
1OA[15:8) 46-39 KO | H0A{15:8): bi-directional I/ ports
10A [7:0] 34-27 Q| $0A {7:0] can be software programened 1o wakeun HO plas

0A [6:0] can be optioned as ADBC Eine-in input

108 {1511} 5054 #0108 {15:11): bldirectional ¥O porls

0B 10 57 #O | 10B10 can also be selecled as UART Transmitter (Tx}.

089 58 ¥O | KBS can also be Mullb-duly cydle cutput of TimerB (BPWMO),
0838 ] #Q | HOBE can afse be Mulli-duly eycle eutput of ThmerAd (APWMO).
ns7 ] #0O | HOBT can also be selectad as UART receiver (Rx).

0B 8 3] WO | HOBG is a biwdirectionat #0 pors,

0Bs 62 #O | o8BS can alse be selected as Tepdback signal with EXT2,

0B 4 63 #Q | ICB4 can alse be selected as feedback signal with EXT1,
083 64 HQ 1 I0B2 can alse be selected as an external |

0B 2 65 HO { I3B2 can also be selected ag an external in!ar!
1081 66 HO 1 KXB1 can alse be selected es a serial Inler{a

0Bo 67 #O | 0BG can alsc be sefected as a serial

DACT 12 QI Audlo BACT output

DAC2 13 O ; Audic DACZ output

X3 2 1 Oseillator Crystal input

X320 1 Q i Oscliiator Crystat outpu!

VCOIN 70 I} RG fiter connestion fo7

AGC 16 || AGG contro pin -

MICN 19 1

MICP 2% |

VZVREF 14 o} aﬁlpul vullage, 5.0mA of dnwrg capablity {can be used as extemal ADC Line IN lop|
eference vclla(w}

MICQUT 18 ‘MEcrophone A% ampuﬂar ou Ly

orl 1w Micre ghorit 2% amplillar iniput

VEXTREF 23 Re_IN 10p oxternal reference voltegs Input pin
VMIC Alcrophone power supply

VADREF AD refsrence vollage (gensrated by intaral AD converter).
Voo Positive supply for jogic

Ground reference for logic and KO pins

|
§7; 30, 86 { Positive supply for U pins
'.".35. 35 48 | Ground referencea for 1O pins
iR E . 24 | Positive supply for anafog cireult including ADC, DAC and 2.8V regulator

15 | Ground reference for analog circui! including ARG, DAC and 2.0V regulator

68 | An active low reset to the chip

49 O | Sleco moda {active high)

3 i Connected 1o high for lest mede, normally connecled te GND {test mode disabled) or unconnedled,
NG 7,8, 1, 20, i Mot used,

47, 85

NIC 4 | Do NOT borting and connec! this pin, H user binding this pin, 1C will not work
WOGOPT B | Cenrecled to high lor watchdog disailed, unconnected for watchdog enabled.

Nota*; WDGOPT Is the walchdog option pin, sefected by bonding option Remain WDGQPT flea: funconnecied to VID) to
enabie the waichdog. in contrast, connecting WOGORT 10 VDD will disable walchdag. The sasson of placing

; it
WOTOPT adiacent to VOO is to faclitste conndction batween VDD and WDGOPY when disnbling watchdag is 1 1y :‘
nocessary. The layoul of WDQGPT oplion pin is drawn in the right.

Ty ¥ 3PT option p g I

@ Sunplus Technolegy Co., Ltd, 5 APR. 12, 2004
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6. FUNCTIONAL DESCRIPTIONS
6.4.CPY

The SPCEC4CA is equipped with 2 16.bit &’'n3P™, the newest
16-hit  micraprocessor by SUNPLUS and  proncunced as
micra-n-8P.  Eight registers are Involved in onSP™; R1 - R4
{General-purpose registers), PC {Program Counter), 8P (Stack
Polnter), Base Pointer (BP) and SR (Segment Register), The
Interrupts include three FIQs (Fast isterupt Request) and eight
IRQs (Interrupt Request), plus one software-internupt, BREAK,

Mareover, a high performance hardware mullipiier with the
capability of FIR filter is also buit In to reduce the software
muitipiication loading.

6.2, Memory
6.2.1. SRAM

The amount of SRAM is 2K-word {including S'.?
$0000 through $OTFF with access spoed c{{w&'c

Lrdnged from
clock eydles,

Phase Lock Loop

FosC GPU Clock

J2768Hz X'tal {PLL}
[ A
Systom Clock generator

1]

b7 b6 bS
b7.hEbS of P SyslomClcck(W)(s‘:'u'isH} )
System clock frequency selection b 3

{Dofault : Fosc/8)

62 b1 b0

of P_SystemClock(W)($7013H)
LR dlack fraquency seleciion

6.2.2. ROM

The SPCE40A provides a 2aK-word
speed of two TPU clock sycle

8.3, PLL, Clock, Power Mode
6,31, PLL (Phase Lok Loop)

The purpase of PLL is to provide g ‘ase frequency (32768H2) and
to pump the frequency rrorn 20 BMHZ o 48.162MHz for system
clock (Fosc). The dcfaul PLL frequency is 24.576MHz,

Sys’ler clock

e the y;;!em clock ts provided by PLL and programmed
by the Port_SystemClock (W) 1o determine the frequency of clock
for systern,  Tho default system clock Fosc = 24.576MHz and
CPU dlock is FosclB f not specified.  The infial GPU dlock is
Fascid after system wakes up and o be adjusted to desired CFFU

clock by programming the Port_SystemClack (W),

6.3.4.2. 32768Kz RTC

The Real Time Ciock (RTC} is normally used in walch, clock or
olher ime refated products. A ZHz-RTC (172 second) funclion is
loaded In 8PCEQ20A. The RTC counts the Yming.as well as to
wake CPU up whenever RTC occurs.  Since the RTC is

nerated in evary 05 seconds, lme cen be traced by the
numbers of RTC occurrence,  In addition, SPCEQ40A supports
32768Hz oscillztor in strong mode and aulo_wesk mode, In
strong muede, 3276BHz OSC always runs al the highest power
consumption, i auto_weak mode, however, It runs I strong
mode for the first 7.6 seconds and changas back lo auto_weak
mode automatically to save powers,

6.4. Power Savings Mode

The SPCEC40A also affers a power savings mode (standby mode)
for low power application needs, To enter standby mode, the
desied key wakeup porf(iCAIT:0]) must be configurad to input first,
And read the Pori_|OA_Latch(R} e lalch the i0A slate before
entering the starxiby mode.  Also remember to enabie the
corresponding interrupl source{s) for wakeup.  After thal, siop the
CPU clock by wiiting the STOP CLOCK Register (b0-b2 of
Port_SystemClack (W) lo enler slandby mede. in such mode,
SRAM and I/Os rempin in the previous siates il CPU being
awokan, The wakoup sources in SPCEQ0A include Port IOAT -
0 and IRQ1 - IRQS. Afler SPCEG40A is awoken, the CPU will
continue to exetute the program. Progreammer can also enable
of disable the 32769Hz OSC whan CPU s in standby modd.

@ Sunplus Jecnnology Co., Litd.
Propriewry & Gonfidential
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€.5. Low Veltage Detection and Low Voltage Reset
6.5.1, Low voitage detection (LVD)
The tow Voltage Detection {LVD) reporis the it e of

lnlerrugt Source Interfugt Name Briority

present voltage. There are four LVD {evels o be selscled: 2.5V,
29V, and 33V, These levels can be pregrammed viz
Porl_LVD_Ctrt {W), As ap example, suppose LVD Is given to
29Y.  When the voltage drops below 2.9V, the b8 of
Port_LVD_Cul is read as HIGH. In such stale, program can be
designed Lo react to this condilion,

6.5.2. Low voltage reset

in addiion 10 the LVD, the SPCEC40A has another important
function, Low Voltage Reset {LVR). With the LVR funcfion, a
resal signal is gonerated to reset system when the operaling
vattage drops below 2.3V for 4 consacutive clock cycles,  Without
LVR, the CPU becomes unslable and malfunclion whan the
operating voltage drops below 2.3V, The LVR wil reset 2il

drops below 2,3V, A LVR timing dagrem is given as follows; "

s

rav

RESE

TwaFore x 4 cyclo
Trdid > Tw
Trrt< Fore c$12 sptde

S
functions o the inital operational (stable} stales when tha vollage %:

Fosc/1024 FIG PWIMARGD Py | High(F10)
Thmer A FIQ_TMA/ IRGY_TMA | High(FI1Q)
Timer B FIQ TMB/IRG2 TMB | High({FIQ)

EXT2 1RQ3 EXT2 Low
EXT1 IRQ3 _EXTY Low

ey change wakeup {ROI KEY Low
4096Hz IRQ4_4KHz

2048Hz 1RC_2KHZ Low

1024Hz iRQ4, 1K Low

4He Sakz Low

P o IROE PHz Low
Trebder1 . 4 Low
Fhmibase 2 . | ROS TMB2 Low
AR {TXRDY 65 FARDY) UART IRG Low

[ad ,)\;;

s 2n ordlpa!y O with programmable wakeup capabliity. in
ftion t6uhe Q:r!etgitllz’rr IO furction, the PorlB can also perform

iy

m@i“ ﬁ}:'nctions in centain pins, Suppose oparang
rsnning at 3.6V (VOD) and VDDIO {power for HO}
parates fom 3.6V {VDD) fe 5.5V In such condition, the ¥O pad
‘capable of operating from OV thrgugh VDEHO, The following
diagrar: Is an IO schematic.

Butlar(R}:

6.6, Interrupt

The SPCEQ40A has, mtém.sgt sources, grouped into two types,
FIQ (Fast intermupt Rogquesl) and IRQ {interrupt request). The
pricrity O_IAFI étlgighe( than R0 FIQ is the high-priority interrupt
while IR0 thélow-priarity one.  An IRQ can be Interrupted by a

FIQ, but ndt by another IRQ. A FIQ cannot be interrupted by any
other interrupt sources,

Reglsier
Fin

Pori_DIR{RAV) Conrct
e

Foa ATTR{RW)

oty m—q-m-mmm

Although datz can be witten into the same register through
Port_Dala and Pert_Bulfer, they can be read from differant places,
Buffer {R) and Oata (R}, The IOA [7:0} is the key wakeup port.
To activate key wakeup function, lalch data on PORT_IOA Laich
and enabla the key wakeup function. Wakeup s wiggered when
the ParA state is different from 2l the time latched,  in addition te
an crdingry VO porl, PortB caries some special functions. A
summary of Porl® special functions is Bsted a3 loflows:

@ Sunplus Technology Co., Lid. 7
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Special function In PoriB

Function Description Note

PortB Spocial Function

1080 SCK Sarlalinterface clack Rater to see SIO seclion
1081 SDA Serial interface dafa Refor to see §1O section
082 £XT1 External interrupt source i{Negative-edge Triggered; | 10B2 set as Input mode

Feedback Qulputt

Warks with 1084 by adding & RCT crcuit between | 1082 set as inverted output
them to get an OSC to EXT1 interrupt

083 Exi2

External Internapt source 2{Mogative-cdge Triggered} | I0B3 set as Inpul mode

Feedback Qulpu2

Warks with IOB5 by adding s RC circuif between | 10B3 set as inverted oufpul -~
them to get an O8C to EXT2 interrupt

i0B4 Feedback Inplti

i0B5 Feedback Inpitz

ioB7 Rx UART Receiver

088 APWMO TtmerhA FWM output ‘Roterto ﬁT"msn Is\i\-’ioﬁhb;er section
083 BPWMO Timer® PWM culput Relerio ﬁm%rlCounler sectlon
oBte | Tx UART Transmitter faler 15 UART section

Default state: Pull Low

P Pulse Widih Modulation

Refer to the above table, the configiration of 1082, I?Ba,
and 1085 Invelves feedback function In which an 0S
ean be oblained from EXTY (EXTZ) by simply addﬂEn
balween 1082 (1OB3) and 1084 (0A5).

6.8. Timer/Counter

The SPCEC40A provides two_ 164
Timer®. The TimerA is calle

general-pupose counter,

from the combination of clock soured’
Timar8, the clock source is gi!y
ovarflows, an INT signal is.&

shnal.

a5

s
Q‘,‘a'mi source €. When timer
140 CPU o generale & time-olt

E "daqc.,‘aﬂe

ek
s
f

o

Inltigly, wiite a value of N inte a fimer and select a desired clock
timer wil start counting from N, N+, N+2, ... through

A If#ﬁf{:ﬁmerNﬂmarB) signal is generated at tha next
il paching “FFFF" and the INT signal is transmitted to
IN:E{SSB,FOHW for furthar processing, At the same fime, N will be
d inta timer and start all over again.  The clock source Als

a high frequency sourte and clock source B is a low frequency
&
-+ source, The comblnation of clock source A snd B provides a

variety of speeds to TimerA. A ™1" represents pass signal and not
gating. In conlrast, “0" Indicates deactivaling timer.  Tha EXT1
and EXT2 are the externat clock sources,  Moreover, counter can
generate time-out signal for Input clock source to a four bits {16
fevals) PWM pulse widlh counter. A variety of clack duralian can
be genersled and exporded from IOB2 (APWMO) and JOBS

Clack of Source A | Clock of Source B | Clock of Sourze C {BPWIAC).
2048Hz Fosel2
1024Hz Fooaf25a The following example is a 3/16-duration cycla, The APWMG
waveform is made by selecling & pulse widlh  through
J276BHz 250+7 J2768Hz
1921 ™E [y Port_TimerA_Ciri (W) [9:8]. As & result, each 16 cycles will
Z 2 generate a pulse width defined in control port.  These PWM
4096tz Liud 4096+ signals can be applied lor controlling e speed of melor or athar
! Foxc 1 devices.
¢ 1 )
EXTi EXY2 £x11
o -
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Tapwne

Tduly

APWMO

Generally speaking, the clock source A and C are fast clock
sources and solrce 8 comes fom RTC system {32768Hz).
Tharafore, clock source B can ba utifized s 2 precisa counter for
tme counting, e.g., the 2Hz clock can be used for real lime
courting.

6.8.1, Tlmehase
Timehase, generated by 32768Hz, Is 8 combination of frequency

selections.  The outputs of imebase block are named to TMB1
and TMB2, TMBI1 is lequency for TimerA (Ciock source B).

TMB2
128Hz
256Hz
512He
1624Hs
Petault, 128Hz

“starts running untl 2 sleep
comraand ubcu w-' When a sleep command Is
accepled lc; mEI {urn the system clock {PLL) off,  After

n;srs slsap made.

2)Wam;up: CPU waking up from slesp mode requires a wakeup
signal lo turn the system slock {PLL) on.  The IRQ
signal makes CPU lo complete the wakeup pracess
and initiafization. The key wakeup and interrupt
sotrees (IRQ1 - IRQSB) can be used for wakeup
sources.

6.9.2. Waichdog

The purpose of watchdog is to monltor | the system operates
il

normally,  Within a certain pedod, walchdog mub
watchdeg is not clearad, CPU assumes'ihe pm;;ram has been
aunning In an abnormal conditon, As @l rasxﬁl. “the CPU will raset

e S

To dear 'watmdog, s:mply write "Obxxor oo o
ah.hdcg_C!eat(W) The conlen! wrillen to

exacﬁy 1!;’& Same a3 the one Hlustrated above (QLX000L XxXxXX 0XX
1} Other va!ues givar do the Port Walchdeg_Clear (W) for
- gtchdog wfearance may end up wilh systom reset.  The
ywafchdog [unciam remains enabled during standby rode I the

32;7 68#*1215 tened on.
\\ /

({:;6;10 ADC {Analog fo DigHal Converter} ] DAC

The SPCEGA0A has eight channels 10-bit ADC {Analog to Digital
Convertar), The funclion of an ARG is 1o convert analog signal 1o
digital signai, e.g. 2 vollage level into @ digital word. The eight
channels of ADC can be seven channels of line-in from J0A {6:0}
or one channhel microphone (MIC) inpul through amplifier and AGC
controller.  The MIC amplfier clreull Is capable of reduting
common mode noise by transmitting signals through differential
MIC inputs (MICN, MICP). Mareover, an external reststor can be
appilad to adjust microphone gain and time of AGC operaling, The
AD needs lo setect source of line-in before conversion. The ADC
is abls fo choose the external of infernal (=AV0D) top reference
voltage, Il gonstanl vollage source s unavailable, SPCEQ40A
offers a constan! vollage 20V with 5.0mA driving abllity with a
capacitor connacted, '

The SPCEO40A has twe 16-bl DA with 2.0mA or 3.0mA driving
curant for audic cutguls, DACT and DACZ.
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6,11, Serial inter{ace VO (510}

Serdal interface VO offers a one-bll sedal Interfece for
communifcation, This seral Interface is capable of transmitting or

receiving data via two WO ping, 10B0 {SCK) and 0BT (SDA),

WRITE MODE wille conli bited

sba oA |

[T [ [/ e o =]

M tsturtto P_$I0_Data (W), $701A1

READ MODE
tead controd Bt = 5

50K

soA soa | v | if)m]mim|/_|

151 fnad PSIO, Data (R}, STC1AH

6.2, UART

Ryc-and Tx of UART are shared wilh 1087 and 10810, When

‘lees andlor ransmits a frame of data, the b7

.\bé\ll 03‘1 o4’ | D5 | 08 | D7 %pw TP

%,

e

E N

T4 Start 8-bil dala

can be aetledidisabla;
afso pveniodd check

15 Stop

6.13. Audio Algorit

The following ch\_{yp‘e's can be used In SPCEQ40A: PCM,
Loe PG, h\?se@c&s_mzoo. SACM_S240,  SACM_S480,

SACM_B720, SACM_A1600, SACM_AZ000,
and SACM_A2000_DVR (Digltal Vioice Recorder). For melody
synthesis, the SPCEGS0A suppords SACM _MS01 (FM) and
SACM_MS02 {(wave-table) synthesizers.

6.14. Bonding Option Summary

The SPCEG40A has the following bonding aplions:
1} Walchdog funclion

SPCEMOA
X321 priey

—{0—1

Fals

bl e

{o} Crystalor Cermndc
Rasoruler Convctions

Wpt
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256K-BIT SERIAL RAM

1. GENERAL DESCRIPTION

The SPRS256B is a iow power 256K-bit serial stalic RAM. Itis
ideal for applications requiring long operating fime or non-voiatile
storage with back-up batieries. The output port is a 3-siate

output that allows easy expansion of memory capacity,

3. BLOCK DIAGRAM

2. FEATURES

= Fast Access time - 250ns @ VDD = 3.0V

& Low supply current ---- operation:
250pA (Typ) @ VDD = 3.0V and Fge, = 2.0MHz
Standby: SpA (Typ)

W Completely static —- two-pin access

u Single power supply - 2.4V to 3.6V

B Non-volatite storage with back-up batteries

A14-0
15
e Sl — L MEMORY
(Seriai Interface)
SCL I
A -
SDA RW
> DATA
CS i

© Sunplus Technology Co., Ltd.
Proprietary & Confidential

3 SEPR. 20, 2001

Version: 1.0
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4. SIGNAL DESCRIPTIONS

Mnemonig PiN No. Type Description
& 1 | Chip select, Low Active
SCL 2 | Serial clock input
SDA 3 110 Serial Input / Quiput data
V558 4 | Ground
VDD 5 | Power input
LP 6 110 st be floating
5. ELECTRICAL SPECIFICATIONS
5.1, Absolute Maximum Ratings
Characteristics Symbol Ratings
DC Supply Voliage V. < 4.0V
Input Voltage Range Vin -0.5Vio V. + 0.5V
Operating Temperaiure Ta OC to+607C
Storage Ternperature Tsto 50T to+150C

Note: Stresses beyond those given in the Absolute Maximum Ratings fable may cause operational errors of damage to the device. For norma! operational
conditions see AC/DC Electrical Characteristics.

5.2, DC Characteristics (VDD = 2.4V - 3.6V, T, = 0C o 60C)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ- Max.
Input Low Current N -1.0 - 1.0 WA Vin=0to VDD
Cutpui Low Current foL 1.0 - 1.0 pA Chip disable
Cutput High Voltage Vo 2.0 - - \'4 lon = 100pA
Cutpul Low Voltage Vo - - 0.4 ) 1oy, = 400pA
Standby Current |symy - 5.0 - UA Chip disable
Cperating Current oo - 0.1 1.0 mA Fsor = 2. CMHz, no Joad
5.3. AC Characteristics (VDD = 2.4V - 3.6V, Ta = 0°C to 60°C)
Test Condition Vig = VDD. V=0V
Input Rise and Fall Times = 10ns
1/ Timing Reference Level = 1.5V
Qutput Load; Croap = 50pF
Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
SCL setup time Tes 166 - - ns
SDA setup time Tos 166 - - ns
SDA hold time Tou 16 - - ns
. - - 700 ns VDD = 2.4V
Access time Tacc
250 ns VDD = 3.0V
- - 500K Hz VDD = 2 4V
SCL frequency fe
- - 2000K Hz VDD = 3.0V
@ Sunplus Technology Co., Ltd. 4 SEP. 20, 2001
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5.4. Write Mode

Note 1 Note 2
3CL. / start (enab[e) write Dmy A4 *ne
SDA / wake_up \‘ / X ..': C
cs \
(addr) {addr+1) {addr+2}
SCL oee A AD ] D B
SDA  eee X X X X X
cs {addr+n) (addr+n+1) (eddr+n+2)
Note 1
SCL bl D D 2 stop (disable) \—
SDA ese X X X NS power_down
_— power, down /
CS
Note1: At the positive half cycle of the SCL. clock cycle,
Start operation SCL ="H" and SDA changes from "H"to "L "
Stop operation 8CL ="M " and $DA changes from "L "to "H", orwhen og =" H "

Notez: At the nexi SCL ciock cycle

of the start operation ,

Write aperation

SCL="H"and SDA="L"

Read operation

SCL="H"and SDA="H"

5.5. Read Mode

Note 1

Note 2

SCL /

start (enable)

Read Dmy 'A14| | bt

cs
ler lg 3t Tds

SDA / wake_up ¥ / \ PR see X
¢S (addr) (addr+1) (addr+2)
SCL eee Al AG B D D
SDA eee X X X X X
cs (addr+n) (addr+n+1} {addr+n+2) Note 1
H |
SCL eew D D : NP stop (disable) N\ —
- : ]
SDA  ees i : X i ; X \ /:)owermdown
0 Tacc <_> ?dh
cs L l % power_down /
@ Sunpius Technotogy Co,, Lid, 5 SEP. 20, 2001
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SUNPLUS SPR23L822A

8M-BIT SERIAL ROM (8 BIT OUTPUT)

1. GENERAL DESCRIPTION 2. FEATURES
This device is a mask programmable Serial ROM fabricated by W Bit organization
advance CMOS technology. It is organized as 1M x 8b. CE pin — 1M x8

R Fast access time
— 166ns{max.) @ 2.4V - 3.6V
¥ Current
— Operating: 2.0m
~ Standby: 2 0a

polarity can be set as high active or low active by mask option and
is selected from confirm sheet, This device operates with low
power supply volitage, 2.4V - 3.6V and can be accessed with only
2 pins {S8DA & SCK), which assure exiremely easy operation,

3. BLOCK DIAGRAM

Cell Array

IBpoda-y

IBIUNCD SSIPPY

Y-Decoder

Cutput Buffers &
Shift Registers

R —

© Sunplus Technoiogy Co., Ltd. 4 MAR. 25, 2003
Prearietary & Confidential Preliminary Version: 0.1
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4. SIGNAL DESCRIPTIONS

Mnemonic Type Description
EE H Chip Enable *
SCK 1 Serial accessing clock
SDA o Seriat Address input / Data cutput
V38 f Ground
VDD i Pawer
NC

Note: * CE  pin polarity can be set by mask option.

© Sunplus Technology Co., Lid.
Proprietary & Confidentia

MAR. 25, 2003

Preliminary Version: 0.1
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5. ELECTRICAL SPECIFICATIONS

5.1. Absolute Maximum Ratings

Characteristics Symbol Ratings
Voltage on any FPin Relative to V8S Vi 3.3V 10 4.3V
Ambient Operating Temperature Toer 0C to70C
Storage femperature Ts1a -B5°C 16 1257

Note1: Minimum BC voltage on input or YO pins is -0.5V.
During voltage transitions, inputs may undershoot VSS 1o +1.3V for periods of up to 20ns.  Maximum DC voltage on input or #/O pins is VDDH0.5V.
During veltage transitions, input may overshoot VDD to VEID+2.0V for periods of up to 20ns,
Note2: Stresses beyond those given in the Absolute Maximum Rating table may cause operational eigors £
conditions see AC/DC Efectrical Characteristics.

5.2. DC Characteristics (VDD = 2.4V - 3.8V, Ta = 0°C - 70°C)

Characteristics Symbol . Conditions
Quiput High Voltage Vo
Quiput Low Voltage Vot
input High Voltage Vi
Input Low Voltage Vo

Input Leakage Current

Quiput Leakage Current

Qperating Current

)EE > VDD-0.2V or EE .2V
All inputs=GND

Ta=25°C, f= 1.0MHz
Quiput Capacitance Tp = 26°C, = 1.0MHz

Note: *input leakage curre :c}f SB ‘ex. ts when | 3 i Ié,akage current is 280uA{SDA=1.8V) and —110uA(SDA=2V) when
VOD:S‘GV‘ 5 Ay 3 5 i i

Standby Current

Input Capacitance

Min. Max. Unit
Period of SCK 168 - ns
Low pericd of SCK clock to 70 - ns
High petiod of SCK clock ‘ t 70 - ns
Address setup time tas 158 - ns
Address hold time fan 15 - ns
READ access fime facc - 166 ns
Start setup time ter ri - ns
Stop setup time {sp 70 - ns
READ data hoid time tom - 15 ns
Rise time of SCK trsoL - 10 ns
Fall time of SCK {esoL - 10 ns
Rise time of SDA frepa - 10 ns
Fall ime of SDA {rspa - 10 4
© Sunplus Technology Co., Lid. 6 MAR, 25, 2003
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5.4, Timing Diagram

5.4.1, Read command

L E Lok Low LD
nallina iy B ST o
ek k& *k hk
o T LML, MM EE, EHE
i I ST L B P P
teri tad i thy it it { oy it
IR LB 3
SDA | A24 | A23
A A
Start Stop
5.4.2. Successive read command
© Sunplus Technology Co., Lid. 7 MAR. 25, 2003
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