/// M-SOUARE

M-SQUARE Technologies Corp.

A Subsidiary of Realtek Group

RTS3100C

EASY(EZ)-SPEECH/MELODY

General Description

The RTS3100C series are micro-processor based and interrupt input driven controller. By
easy-learning development tools, customer can have lots of flexibility in designing products
with speech/melody playback, I/O control and LED indication.

Microcontroller Core Features

® Operating voltage range : 2.4V to 5.0V@1MHz

® 128K bytes ROM (maximum): A single ROM contains all program codes, speech and
melody notes

® 8 independent flags can store the programming state of the variables and add flexibility to
programming.

® Stop mode minimize the power consumption .

® 8 Interrupt trigger sources from input pins. Both edge and level trigger types are
supported.

Peripheral Features

® Two sound channels: One for speech or melody and one for melody. One channel speech
and one hannel melody or dual channels melody can be simultaneously played out through
DAC output

Supply 4-bit RTHPM

3,6,9, 12,16, 20, 30 and 40 seconds speech capacities provided

Speech sampling rate can be programmed to generate speech-melody or sound effect.
One 8-bit timers: functions as timing melody rhythm, tempo, and speech duration or a
general purpose timer.

® 131/0 pads: 8 inputs, 4 outputs and 1 LED output

Special Microcontroller Features

® Provide DAC audio output
® The programmable LED output pin can indicate at 2 Hz and 4 Hz

Application Field
® Sound toy
® [Rtoy

® Toy with motor
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Block Diagram
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- Clock Generator: generates the system frequency based on the resistor connected externally to adjust
the speed of the system operation.

- The Controller is a micro-processor that can dispatch the program execution based on all the interrupt
input signals.

- The Address Generator is used to translate the operand into a specific address to address the proper
ROM code (data).

- The program, melody and speech data are stored in the ROM, in which the data length is 8-bit and the
memory can be expanded up to 128K Bytes.

- External EPROM can be tied directly to the band-out chip for further developing.

- Digital to Analog Converters (DACs) need to be controlled smoothly for both turning ON and OFF to
prevent from the unexpected noise. There are 2 DAC:s in total to drive the output (AUD); one for both
melody 1 and speech, and the other one for melody 2. Thus, the previous DAC's driving capability will
be twice in comparison to the latter one.
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M-SQUARE Technologies Corp. RTS31 OOC
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Pin Description
Pin No. Pin Name Pin No. Pin Name

1 INTO 49 TDO

2 INT1 48 A0

3 INT2 47 Al

4 INT3 46 A2

5 INT4 45 A3

6 INT5 44 A4

7 INT6 43 A5

8 INT7 42 A6

9 DIO 41 A7

10 DIl 40 A8

11 - 39 VDD
12 DI2 38 RST

13 DI3 37 TDI

14 0SCI 36 EA
15 0SCO 35 RD
16 VSS 34 OUTO
17 A9 33 OUT1
18 A10 32 OouT2
19 All 31 OUT3
20 Al2 30 DI4
21 Al3 29 DI5
22 Al4 28 DI6
23 AlS 27 DI7
24 Al6 26 AUD

25 LED
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RTS3100C

- INTO ~ INT7 are the interrupt input pins that will be mapped to the dedicated sector according to the
corresponding pin name. These pins are applied with different priority according to the corresponding
pin number when more than 2 pins inputting simultaneously.

- OUTO0 ~ OUT3 are the general-purpose output signal to either generate the stop signal or to drive the
LED device.

- The LED output signal has 3 programming modes: flash mode, DC mode (always ON) , or flash at
different frequencies (2 or 4 Hz).

- The address generator generates the proper address to interface with the external EPROM. L

- The RD signal is normally tied to the OE and CE of EPROM. This signal can also be tied to EA to
isolate the internal data bus for reading the external EPROM data.

- The A0~16 bus can decode 128K Bytes of ROM space for maximum speech capacity.

- The DIO~7 will connect to the input data bus of external ROM.

- TDI will only be activated when testing is in progress. Pull down this pin can switch the INTA and
OUT pins as the data bus to dump the internal test patterns.

- RST will be activated to initialize the whole system as a power ON RESET. This must be tied to
VDD with a resistor internally.

- The OSCI & OSCO are designed to be connected with a resistor. The operational frequency ranges
around 1 MHz.

- VDD can be applied to range from 2.2 to 5.0 V for proper operation.
- VSS is normally tied to the system Ground.

Absolute Maximum Ratings

DC Supply Voltage.......c.cccoeeeet meeuenenee. -0.5Vto + 6.0V Comments*

Input/Output Voltage........... GND -0.5V to VDD + 0.5V Never allow a stress to exceed the values listed under
Operating temperature................ ce.ceeeeee. -10°C to 60°C "Absolute Maximum Ratings", otherwise the device
Storage Temperature...............c.... ee..... -25°Cto 125°C would suffer from a permanent damage. Nor is a stress at

the listed value be allowed to persist over a period, since
an extended exposure to the absolute maximum rating
condition may also affect the reliability of the device, if
not causing a damage thereof.

DataSheet V5.0 www.msquaretech.com Page 11 of 4
2001/12/11

Tha ahnva infarmatinn ie tha aveliiciva intallartiial nrnnarhs nf M_Qaniara Tarhnnlnniae Marnnratinn and chall nat ha dierlncad Aictribiitad withaiit narmiccinn frnm M_Qaniara



/’/ M-SOUARE RTS3100C

M-SQUARE Technologies Corp.

A Subsidiary of Realtek Group

DC Electrical Characteristics

Parameter Symbol | Min. Typ. Max. Condition
DC Supply Voltage VDD 2.4V 3.0V 5.0V
Operating Current Iqd - ImA - Unload
Stand-by Current Lth - IuA - Full load
Output Driving Current Idriving - 6mA - Voh=1.1V
Output Sinking Current Isinking - 6mA - Vo1 =0.7V
LED Drivng Current Idriving - 6mA - Voh=1.1V
LED Sinking Current Isinking - 6mA - Vo1 = 0.7V
igl]e)) Output Current (full Idﬁving ) AmA i V= 0.7V
Input Pull High Resistor Lin - 1M Ohm - co\:n}:eir:eiglzzt gf;il d
Oscillator Frequency i F/F - - i 15%
Deviation Per Lot

Note: This may require a flexible design to distinguish the input state and apply different resistance to it.
This is concerning about both the power consumption and input noise immunity.

AC Electrical Characteristics

Parameter Symbol Min. Typ.
Address to read valid TAAR - 350ns
Read strobe to data valid Tog - 150ns
Data hold time to read strobe or address invalid THR 0 -

Timing Diagram
Data Reading (external ROM) Timing Chart:

TIMING CHART
A0 ~ 16
Taar Thr
DIO ~ 7 = :
(READ) - U D s
RD R
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/// M-SOUARE
M-SQUARE Technologies Corp. RTS31 OOC
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Application Circuit(For reference only)
1.Typcal

| 1
Value of OSC Resistance =2
is for reference only. S S | /Y 8050C/D
75KQCVDD 3 A A
R

VDD OSCO OSCI LED OUTO OUTI OUT2 OUT3 AUD

) RTS3100C = =

GND INTOB INTIB INT2B INT3B INT4B INTSB INT6B INT7B

J R depends on the operating
4 voltage and Ig of the transistor.

2.When applying the following circuit, please connect resistor (300K Ohm ~ 1M) to each input pins.

@VDD=3V U/ Value of OSC Resistance
0SCo is for reference only.
75KQ %
INTO
oscl i i *
INT3§l_°°_l_°°_J_°°_l_°°__N_J_°°_J_°°_J_°°_|_°°_
. é 1_5'5_4 1—5-6—4 1_5-5_4 1_5-5_4 > 1_5-5_. P P o
RTS3100C % - - - - - - - .
8050C AUD INT5 T Pl o B enilla 6 I mnillionn O N iy
R INT6§ FOLHFOLHJ_OLHFOLO_‘HI_QLH o S0 mnidionn B B pudln
INT? % l_o - J_o ] J_° ] I_o -
= 00
o1
02
03
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Bonding Diagram

INT7B 139.1 689.15
INT6B 139.1 564.15
INTSB 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 3275 149.1
INTIB 4525 149.1
INTOB 5775 149.1
LED 702.5 154.1
about RTS3100C ouUT3 827.5 154.1
1.37 mm |:| INT7B TD1 OUT2 968.1 154.1
OUT1 1093.1 154.1
0OUTO 1218.1 154.1
|:| INT6B TDo |:| GND 134311 154.1
0SCO 1468.1 149.1
0sClI 1593.1 149.1
|:| INT5SB TE2B|:| RSTB |:| VDD 1719.7 149.1
AUD 1870.45 149.1
[ s o me[] )] mE ums
INT3B INT2B INTIB LEDOUT3 OUT2  OUTO0 GND OSCO OSCIVDD AUD RSTR 137045 1385
00000 0000000 O | % i o
TDI 1870.45 690.6
Unit: in um
Iq about 2.01 mm II>| X:2010 Y: 1370
Notice: Substrate is connected to GND
Designation X Y
INT7B 139.1 689.15
INT6B 139.1 564.15
INT5B 139.1 439.15
INT4B 139.1 314.15
TD1 |:| INT3B 139.1 164.15
|:| INT7B INT2B 32735 149.1
INTIB 4525 149.1
about |:| INT6B RTS3103C TDO |:| INTOB 577.5 149.1
1.01 mm| LED 702.5 154.1
OUT3 827.5 154.1
|:| INT5B RSTB |:| OUT2 968.1 154.1
TE2B |:| OUT1 1093.1 154.1
INT4B TEIB |:| OUTo 1218.1 154.1
INTOB OUT1 GND 1343.1 154.1
INT3B INT2B INTIB LEDOUT3 OUT2 OUTO GND OSCO OSCIVDD ~ AUD 0SCO 1468.1 149.1
0SClI 1593.1 149.1
VDD 1719.7 149.1
AUD 1870.45 149.1
TEIB 1870.45 305.7
Kll {>| TE2B 1530.6 340.0
about 2.01 mm RSTB 1870.45 428.5
TDO 1865.45 565.6
TDI 1870.45 690.6
Unit: in um
X:2010 Y: 1010
Notice: Substrate is connected to GND
www.msquaretech.com
DataSheet V5.0 9 Page 11 of 7

2001112111

Tha ahnva infarmatinn ie tha aveliiciva intallartiial nrnnarhs nf M_Qaniara Tarhnnlnniae Marnnratinn and chall nat ha dierlncad Aictribiitad withaiit narmiccinn frnm M_Qaniara



/// M-SOUARE

M-SQUARE Technologies Corp.

A Subsidiary of Realtek Group

RTS3100C

Designation X Y
INT7B 139.1 689.15
INT6B 139.1 564.15
INT5B 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 3275 149.1
INT1B 4525 149.1
™1 |:| INTOB 577.5 149.1
|:| INT7B LED 702.5 154.1
about RTS3106C TDO |:| 88% gg;? %gj%
1.04 mm |:| INT6B OUTI 1093.1 154.1
OUT0 1218.1 154.1
|:| INTSB RSTB |:| GND 13431 154.1
TE2B |:| 0SCO 1268.1 1291
0SClI 1593.1 149.1
|:| INT4B INTOB OUTI TE1B VDD 1719.7 149.1
INT3B INT2B INTIB LEDOUT3 OUT2  OUT0 GND OSCO OSCI VDD  AUD AUD 1870.45 149.1
TEIB 1870.45 305.7
T O0D0D DODODOD O || g e
7 RSTB 1870.45 4285
TDO 1865.45 565.6
TDI 1870.45 690.6
about 2.01 mm
Unit: in um
X:2010 Y: 1040
Notice: Substrate is connected to GND
Designation X X
AN INT7B 139.1 689.15
INT6B 139.1 564.15
INT5B 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 3275 149.1
INTIB 452.5 149.1
INTOB 5775 149.1
bR W
|:| INT7B RTS3109C DI |:| OUT2 968.1 1541
about OUT1 1093.1 154.1
1.07 mm |:| OUTO 12181 154.1
|:| INT6B Do GND 1343.1 154.1
0SCO 1468.1 149.1
0SClI 1593.1 149.1
|:| INTSB TE2B|:| RSTB |:| VDD 17197 149.1
AUD 1870.45 149.1
|:| INT4B INTOB OUTI TEIB |:| TEIB 1870.45 305.7
TE2B 1530.6 340.0
INT3B INT2B INTIB LEDOUT3 OUT2  OUTO GND OSCO OSCIVDD AUD RSTR 1370.95 1285
00000 0000000 O | & s s
TDI 1870.45 690.6
Unit: in um
Iq about 2.01 mm H X:2010 Y: 1070
Notice: Substrate is connected to GND
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Designation X X
INT7B 139.1 689.15
INT6B 139.1 564.15
INT5B 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 327.5 1491
INT1B 4525 149.1
INTOB 577.5 149.1
LED 702.5 154.1
|:| DI |:| OUT3 827.5 154.1
INT7B ouUT2 968.1 154.1
ﬁ%‘ﬁm RTS3112C OUTI 1093.1 154.1
: OUTO 1218.1 154.1
|:| INT6B TDO |:| GND 1343.1 154.1
0SCO 1468.1 149.1
0SCI 1593.1 149.1
|:| INTSB TE2B|:| RSTB |:| VDD 1719.7 149.1
AUD 1870.45 149.1
|:| INT4B INTOB OUTI TE1B |:| TEIB 1870.45 305.7
TE2B 1530.6 340.0
INT3B INT2B INTIB LEDOUT3 OUT2 OUT0 GND OSCO OSCIVDD ~ AUD RSTB 137045 128’5
00000 0000000 O | 2 s o
TDI 1870.45 690.6
Unit: in um
Iq about 2.01 mm |I>| X:2010 Y: 1120
Notice: Substrate is connected to GND

Z Designation X X
INT7B 139.1 689.15
INT6B 139.1 564.15
INT5B 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 32755 1491
INTIB 4525 149.1
INTOB 5775 149.1
LED 702.5 154.1
|:| DI D OUT3 8275 154.1
) INT7B OUT2 968.1 154.1
about RTS3116C OUTI 1093.1 154.1
: OUTO 12181 1541
[] s Do |:| GND 134311 15411
0SCO 14631 149.1
0SCI 1593.1 149.1
|:| LR TE2B|:| RSTB |:| VDD 1719.7 149.1
AUD 1870.45  149.1
[T meld || e mE
INT3B INT2B INTIB LEDOUT3 OUT2  OUTO GND OSCO OSCIVDD ~AUD rE2B 193065 3800
L OO godogodd O Tpo S R
TDI 1870.45  690.6
Unit: in um
K} about 2.01 mm |I>| X:2010 Y: 1170
Notice: Substrate is connected to GND
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Designation X X
INT7B 139.1 689.15
INT6B 139.1 564.15
INT5B 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 327.5 1491
INT1B 4525 149.1
INTOB 577.5 149.1
003 973 1341
about . .
1‘22umm |:| INT7B RTS3120C D1 |:| ouUT2 968.1 154.1
OUTI 1093.1 154.1
OUT0 1218.1 154.1
|:| INT6B TDO |:| GND 1343.1 154.1
0SCO 1468.1 149.1
0SCI 1593.1 149.1
|:| INTSB TE2B|:| RSTB |:| VDD 1719.7 149.1
AUD 1870.45 149.1
[T e s mel ] e ums ey
INT3B INT2B INTIB LEDOUT3 OUT2  OUTO0 GND OSCO OSCIVDD AUD RSTB 1370 95 1385
00000 DOo00000 O || & i s
TDI 1870.45 690.6
Unit: in um
Iq about 2.01 mm |I>| X:2010 Y: 1220
Notice: Substrate is connected to GND

Designation X X
INT7B 139.1 689.15
INT6B 139.1 564.15
INTSB 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 32755 149.1
INTIB 4525 149.1
INTOB 577.5 149.1
LED 702.5 154.1
RTS3130C OUT3 8275 154.1
about |:| INT7B TDI OoUT2 968.1 154.1
127 mm OUTI 1093.1 154.1
OUTO 1218.1 154.1
|:| INT6B TDO |:| GND 1343.1 154.1
0SCO 1468.1 149.1
0SCI 1593.1 149.1
|:| INTSB TE2B|:| RSTB D VDD 17197 149.1
|:| |:| AUD 1870.45  149.1
INT4B TEIB TEIB 1870.45  305.7
INTOB OUTI
INT2B INTIB LEDOUT3 OUT2  OUTO GND OSCO OSCIVDD ~ AUD TE2B 1530.6 340.0
INT3B RSTB 1870.45 4285
00008 Oo000os O || & ko
TDI 187045  690.6
Unit: in um
Iq about 2.01 mm II>| X:2010 Y: 1270
Notice: Substrate is connected to GND
www.msquaretech.com
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Designation p- X
INT7B 139.1 689.15
INT6B 139.1 564.15
INT5B 139.1 439.15
INT4B 139.1 314.15
INT3B 139.1 164.15
INT2B 3275 1491
INT1B 4525 149.1
INTOB 577.5 149.1
LED 702.5 154.1
about RTS3140C OuT3 827.5 154.1
1.37 mm |:| INT7B TD1 OuUT2 968.1 154.1
OUTI 1093.1 154.1
OUTO 1218.1 154.1
|:| INT6B TDO |:| GND 13431 154.1
0SCO 1468.1 149.1
0SCI 1593.1 149.1
|:| INTSB TE2B|:| RSTB |:| VDD 1719.7 149.1
AUD 1870.45 149.1
|:| INT4B INTOB OUTI TE1B |:| TEIB 1870.45 305.7
TE2B 1530.6 340.0
INT3B INT2B INTIB LEDOUT3 OUT2 OUTO GND OSCO OSCIVDD  AUD RSTB 1370 45 185
00000 0000000 O || & e s
TDI 1870.45 690.6
Unit: in um
Iq about 2.01 mm |I>| X:2010 Y: 1370
Notice: Substrate is connected to GND

M-Square Technologies Corporation
A Subsidiary of Realtek Group

HEAD QUARTER

Floor 4, No. 2, Industry E. RD. IX, Science-Based
Industrial Park, Hsinchu, 300 Taiwan, R.O.C.
Tel: 886-3-6661028 Fax: 886-3-6661928

HONGKONG OFFICE SHENZHEN OFFICE
Room 1403, Charm Centre 700 Castle Peak Room 1508, Block A, Union Square, No.-
Rd., Lai Chi Kok Kowloon, Hong Kong 5022 Caitian Rd..Futian,Shenzhen
Tel: 852-29593235 Tel:6-755-2900672
Fax:852-27425267 Fax:86-755-2900681
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