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MSKA4P R 71 7 i 1% i df iy CMOSHE & & AN Te il il 48, & 15 BYIRHE R T X EMSK4A, MSK4B  %j[MaskROM %
PR AR SR O3 X EPROMSS[YOTP IC (One Time Programmable). Rt—E I ES Y, A
ETROPWM S ERIpT o F £5 4= HR P i FTADPCMIFI T - 8 (R B [ L CDJ 7744, 1kHz » = [~ fi
FEF LRSI T I [T RIME o (U IRISCHEITH A7 % AF > HE 44ty ) o B0 DRAR 2 iy 3 28

T ?ﬂillﬁﬁﬂﬁ AR KRS T [P RSP RS RIS ] o AP RS- B R I
IR T © HLH F L (Halt mode), KR EZAE 4 ThAE

I
o YT (EfES: 2.0V ~5.5V. (] MaskROM IC [0 [EFEESE2.0V ~ 5.5V)
® 4-bitRISC AN & HABAVIIETIH - HUF 44058 5 -

® HFE6MHOTPY I - ROMAE » FIRLHIVORIE Y™

(E%[ ;fif’f é 0 :f‘ ROM %%l (10-bit) VO
MSK4PO05A 5.0 16k x 10 8
MSK4PO18A 18.3 48k x 10 8
MSK4PO45A 45.0 112k x 10 8
MSK4P0B5B 65.0 160k x 10 8
MSK4P105A 105.0 256k x 10 8
MSK4P165A 165.0 400k x 10 8

MSK4A% %1 MaskROM IC [iugy [L?FLEI s FREEAI/ORIR ™

% (iR = et : _—

(l\%a@lz %FM) é LH} ROM &l (10-bit) /0 Hlgk
MSK4A003x 3.3 12k x 10 4
MSK4A005x 5.0 16k x 10 4
MSK4A008x 8.3 24k x 10 4
MSK4A011x 1.7 32k x 10 4

MSK4B#: %1 MaskROM IC [¥15:prdste, FPHCRIT/OIENT

Ea@;( o) é L:z@ ROM %%l (10-bit Vo gk
MSK4B003x 3.3 12kx 10 8
MSK4B005x 5.0 16k x 10 8
MSK4B008x 8.3 24k x 10 8
MSK4B011x 17 32k x 10 8
MSK4B018x 18.3 48k x 10 8
MSK4B025x 25.0 64k x 10 8
MSK4B035x 35.0 88k x 10 8
MSK4B045x 45.0 112k x 10 8
MSK4B055x 55.0 136k x 10 8
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MSK4P Series
MSK4B065x 65.0 160k x 10 8
MSK4B075x 75.0 184k x 10 8
MSK4B085x 85.0 208k x 10 8
MSK4B095x 95.0 232k x 10 8
MSK4B105x 105.0 256k x 10 8
MSK4B115x 115.0 280k x 10 8
MSK4B125x 125.0 304k x 10 8
MSK4B145x 145.0 352k x 10 8
MSK4B165x 165.0 400k x 10 8

®  96x4-bit RAM, /}fi2FT, %} FE148x4-bit.

® AMHz f5{¥fis -

® L HELN (Halt mode), RIEIADUKE, WFEBRIUL(Isb)/ A TUA.

®  REYE(L 1% I B -

® I [FESE (LVR=1.8V) » FlPyRHF(WDT) » VO 21 (External Reset).

®  SiREMEMI/OM, ﬂ?ﬁ‘i’%ﬂoating, pull-high, strong / weak pull-high, Reset input, IR carrier output 7 * fiij

- O B PSR RO D 4
(Normal Drive Current) f5 L i il i(Large Sink Current), nl F#ft#se/SLED, Ahisbn =44

® IRELHMGR L HEH 31KHZ~S8KHZ [ 2 R I ATl 20 i Sl S A

® i ETADPCME i (SR RS TR PO SIEER R G R T

© [P LRSS (Noise-Filter) » 1" I J3y o (4] I -

® - JU0-bit PWMALRE RS 1, 7T DL B ERE) W\ SIS

o AN EIPWMEL > F T RS E o PR AR

®  [IE AV ESEE T (Mute mode speech algorithm), i LA 4 a5 4 it o

® L3% Quick-0 PRI -

o EHETRITGHISEE o I UPTROTP SR ] -

®  LEEFFRAVICP (In Circuit Programming) SEAATfZ » ') {1 14 A SEPCBAMSAT F 1% 17 b -
® I IUCodes R R o (JiSecurity-Bit FLETHT T DR/ <)

o R STEULETEIE » I IHELE T RO R -
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1. GENERAL DESCRIPTION

The MSKA4P series IC is a powerful 4-bit micro-controller based sound processor. They are embedded EPROM
architecture, and the OTP (One Time Programmable) ICs that are designed to support MSK4A and MSK4B
MaskROM products. There is only 1-channel speech with high quality direct-drive PWM output. By using the
high fidelity ADPCM speech synthesis algorithm and a built-in noise filter, it can produce outstanding quality
voices. Wide range sampling rate up to 44.1kHz is supported. The RISC MCU architecture is very easy to
program and control, various applications can be easily implemented. There are 44 instructions, and most of
them are executed in single cycle. Furthermore, a HALT mode (sleep mode) is designed to minimize power

dissipation. Through +/-1% accurate internal oscillation, external Rosc is unnecessary.

2. FEATURES
® Wide operating voltage range: 2.0V to 5.5V. (Same as MaskROM products)
® 4-bit RISC type micro-controller with 44 instructions.

® 256Kx10-bit ROM maximum, program and voice data share the same ROM space. The voice duration,

ROM size and I/O counts are shown below.

P(rg‘%‘l‘:f;t Voice D@“g(t,'fl’zn ) ROM Size (10-bit) 110
MSK4POO5A 5.0 16k x 10 8
MSK4P018A 18.3 48k x 10 8
MSK4P045A 45.0 112k x 10 8
MSK4P065B 65.0 160k x 10 8
MSK4P105A 105.0 256k x 10 8
MSK4P165A 165.0 400k x 10 8

Regarding MSK4A MaskROM series, the voice duration, ROM size and 1/O counts are shown below.

Product Voice Duration (sec . .

(MaskROM) @6kHz (€23 ROM Size (10-bit) 110
MSK4A003x 3.3 12k x 10 4
MSK4A005x 5.0 16k x 10 4
MSK4A008x 8.3 24k x 10 4
MSK4A011x 11.7 32k x 10 4

Regarding MSK4B MaskROM series, the voice duration, ROM size and I/O counts are

shown below.

(MZLCI’(‘QJC‘;}W Voice D@“gakt,'fl’zn (sec) ROM Size (10-bit) 110
MSK4B003x 3.3 12k x 10 8
MSK4B005x 5.0 16k x 10 8
MSK4B008x 8.3 24k x 10 8
MSK4B011x 1.7 32k x 10 8
MSK4B018x 18.3 48k x 10 8
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MSK4B025x 25.0 64k x 10 8
MSK4B035x 35.0 88k x 10 8
MSK4B045x 45.0 112k x 10 8
MSK4B055x 55.0 136k x 10 8
MSK4B065x 65.0 160k x 10 8
MSK4B075x 75.0 184k x 10 8
MSK4B085x 85.0 208k x 10 8
MSK4B095x 95.0 232k x 10 8
MSK4B105x 105.0 256k x 10 8
MSK4B115x 115.0 280k x 10 8
MSK4B125x 125.0 304k x 10 8
MSK4B145x 145.0 352k x 10 8
MSK4B165x 165.0 400k x 10 8

® 96x4-bit RAM, divided into 2 pages.

® 1MHz instruction frequency.

® HALT mode to save power, less than 1uA standby current.

® Precisely embedded oscillator with build-in resistor Rosc (+/- 1%).

® | ow voltage reset (LVR=1.8V), watch-dog reset and 1/O port reset are all supported to protect the system.

® Maximum 8 flexible 1/Os with optional function: floating, pull-high, strong / weak pull-high, Reset input, IR
carrier output. 1/0’s direction is controlled by registers. For the output port, users can select the normal Drive

current output or large Sink current output to directly drive high brightness LED.
® Infrared output: optional IR carrier frequency and optional data high/low IR output supported.
® New high fidelity ADPCM speech synthesis algorithm.
® Built-in noise filter for less background noise at lower volume especially.
®  One 9-bit hardware PWM output.
® Support large PWM current output. (Only for MSK4B series. MSK4A don’t provide this function.)
® Mute mode speech algorithm to save ROM size.
®  Quick-10 control supported.
®  Aunique fast writing mode is provided to speed up OTP writing time.
® Aspecial ICP (In Circuit Programming) writing function is supported for user to fabricate PCBA in advance.
® Programmable code protection is provided. (WWhen the Security-Bit is burnt down, data can’t be read.)

® Various shipping type for different application requirement.
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3. BLOCK DIAGRAM

VDD  VSS
= =]
V 'y
pp EPROM LVR Control
VREG *
I L
Voice Decorder
4-bit MCU [
RAM
- l — Noise Filter
Internal Timer
Clock | |
Generator Cvglr?t;lc-gl |
PWM1
PWM
< PWM2
10 Control
1 gl
PAO~3 PB0~3
4. PAD DESCRIPTION
Pad Name ATTR. Description
Vpp Power Positive high power for programming.
VReEG Power Regulator input. Connect a 0.1uF cap to GND or keep floating.
VDD1~2 Power Positive power.
GND1~2 Power Negative power.
PAO/SDA I/0 Bit O for Port A, or serial data input at programming mode.
PA1/SCL 1/0 Bit 1 for Port A, or serial clock input at programming mode.
PA2/IR 110 Bit 2 for Port A, or IR transmitter pin. (MISK4A only).
PA3/Reset I/O Bit 3 for Port A, or external reset pin. (MSK4A only).
PB0~1 1/0 Bit 0~1 for Port B.
PB2/IR 1/0 Bit 2 for Port B, or IR transmitter pin. (MSK4B only).
PB3/Reset I/0 Bit 3 for Port B, or external reset pin. (MSK4B only).
PWMH1 (0] PWM1 output.
PWM2/Mode (0] PWM2 output, or select programming mode.

7 Ver 1.4 2013/05/23
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5. MEMORY ORGANIZATION
There are maximum 400K words EPROM, 96 nibbles of RAM and 14 nibbles of dedicated system control

register. Besides, there are several registers without address allocation, and they can only be accessed by the
special instructions. One of the registers is RAM page register (PG), and the other one is 8-bit sample rate

timer (TM).

5.1 ROM

A large program/data/voice single ROM is provided, and its structure is shown below. The reserved region
contains system information and can’t be utilized by users. The program page is limited by the unconditional
branch instruction: JMP and CALL. Because it can only handle 14-bit length address of ROM, the program
page size is 16K words. The PC, VPR, and RPT are 15-bit in MSK4A, and 18-bit in MSK4B.

Address ROM
0x000000 Reset Vector
0x00001E
0x00001F

Reserved
0x0007FF
0x000800

Program & Data Space

Program Page 0
0x003FFF
0x004000

Program & Data Space

5.2 RAM

Each page of RAM contains 48 nibbles, and MSK4P serial provides 96 nibbles of 2 pages. The page number
(PG) register of RAM defined by the MPG instruction, and its initial value is 0. The address for RAM is
0x10~0x3F.

6. CLOCK GERERATOR

The clock generator is a Ring oscillator, and users can only select the internal resistor (INT-R). The INT-R

oscillator accuracy is up to +1%.

8 Ver 1.4
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7.10 PORTS

There are 8 I/0 pins at most, designated as PAx through PBx, and x=0~3. All the /O ports can be configured as
input or output by registers. For the input port, we provide an internal pull-high register option for convenience.

For the output port, users can select the large sink current output or normal drive current output.

The PA2 pin can be optioned as an infrared (IR) output pin in MSK4A, and the PB2 pin can be optioned as an
infrared (IR) output pin in MSK4B. The PA3 pin can be optioned as an external reset pin in MSK4A, and the PB3
pin can be optioned as an external reset pin in MSK4B. A reset port can possess a pull-high resister or not, and

an IR port can be large sink current or normal drive current output.

The pull-high resister of all the 1/0 ports has two kinds of option: weak and strong. The weak one is about
750kQ @3V for normal application and the strong one is about 33kQ @3V usually for key matrix function.
When users configure the weak or strong pull-high resister, the pull-high resisters of all I/O ports are set as the

option value.

8. AUDIO SYNTHESIZER

There is 1-ch voice, and all modes are auto-played back by hardware. One audio output stages: 9-bit PWM is
supported. The MSK4 series supports 9-bit PCM and encoded ADPCM speech data. Of course, the PCM speech
has higher quality and occupies more ROM space than the ADPCM one. Use the encode software provided by
the Mysky to generate the PCM or ADPCM speech data. The voice start address is loading to VPR when

executing the PLAY command.

There is an option of normal PWM current or large PWM current for different customer demand. The large PWM

current consumes more current and makes sound louder. (MSK4A don’t support the large PWM output.)

A Noise-Filter is built-in. When users enable this option, hardware will suppress the noise to reduce the

background noise automatically. Users can also disable this option up to the sound source.

A voice channel includes a PFLG, a VPR, a voice decoder, a QIO control code generator and an 8-bit sample
rate timer (TM) whose timer clock source (TCS) is fixed to 1MHz. It supports PCM and encoded ADPCM

speech data.

The MSK4 series supports another special mute mode for speech. When a speech like the vocal or talk has a lot
of suspension or silence, using the mute mode saves much ROM space. Turn on the mute mode option of the

encode software to save your cost.

9 Ver 1.4 2013/05/23
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9. ELECTRICAL CHARACTERISTICS
9.1 Absolute Maximum Rating
Symbol Parameter Rated Value Unit
Vdd - Vss Supply voltage -0.5~+6.0 \Y
Vin Input voltage Vss—0.3V ~ Vdd+0.3 Vv
Top Operating Temperature 0~+70 °C
Tst Storage Temperature -25 ~ +85 °C
9.2 DC Characteristics
Symbol Parameter VDD | Min. | Typ. Max. Unit Condition
VDD Operating voltage 2.0 3 5.5 \Y 1 MHz
3 1
Isb I:}alé uA Sleep, no load
Supply ode 45 1
current Operatin 3 1.8 )
lop an)ode o 75 Y mA 1MHz, no loading
Weak 3 -3.7
Input current (750k ohms) 45 -10
il (Internal uA Vil=0v
pU”-hIgh) Strong 3 -67
3 -7 Voh=2.0V
loh Output high current mA
4.5 -11 Voh=3.5V
Output low current 3 17 Vol=1.0V
lol mA
(Large CUrrent) 45 26 Vol=1.0V
PWM output current 3 60 _
[Pwim (Normal) 75 700 mA Load=8 ohms
PWM output current 3 70 _
[Pwm (Large) 15 o mA Load=8 ohms
Fosc(3.0v)-Fosc(2.4v)
Frequency deviation 3 1 Fosc(3v)
AF/F by voltage drop %
(1MHz) 45 05 Fosc(4.5v)-Fosc(3.0v)
: : Fosc(4.5v)
Frequency lot deviation Emax(3.0v)-Fmin(3.0v)
AF/F (1MHz) 3 -1 1 % Fmax(3.0v)
Fosc Oscillation Frequency - 0.90 1 1.05 MHz VDD=2.0~5.5V
10 Ver 1.4 2013/05/23
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9.3 Voltage vs. Frequency

6.6

Voltage vs Frequency (6.0KHz@3V)

6.4

6.2
Frequency
(KHz)g o

7—0—‘ + —p —b—
5.8

5.6
5.4
5.2
5.0 L L L L L L L L
1.5 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0
Voltage (V)
Voltage vs Freq. Deviation (6.0KHz@3V)
6%
4%
2%
Freq.
Deviaish = o = L= &
2% 1.p 2.0 3.0 35 4.0 45 5.0 5.5 6.0
i 2
Y
-8%
-10%
Voltage (V)
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10. APPLICATION

(1) INT-R, PWM, Sink output with 4 LEDs (2) INT-R, PWM, Drive output with 4 LEDs
VDD1~2
- VbD1-~2 _H_“ | s PAO PWM2
—& &— PAo PBO
. ’ PWM1
PB1 . PA1
PA1 ) )
PB2 = . PA2 T
) PA2 I‘ PBO —H—
PB3 el
e e PB1 ’
—=®. & pas3
PB2
PwM2 0.1uF | VREG el
0.1uF —1 VREG PWM1 J_ PB3 H
- GND1~2
== GND1~2

(3) INT-R, PWM, Sink output with 3 LEDs and 1 Motor

VDD1~2 ‘ﬂ'
—0-.-ﬂ— PAO PBO .
PB1
PA1 "
PB2 H r
) PA2
PB3 8550
il
0 88— pa3
PWM2
0.1uF VREG PWM1
J 0.1uF
T GND1~2

Note: At high voltage of 4.5V or higher voltage, VREG maybe need to connect to GND with a 0.1uF cap
for less power noise. At 3V, VREG don'’t need to connect aMSK capacitor and can be kept this pad

floating to save a capacitor.

12 Ver 1.4 2013/05/23
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11. DIE PAD DIAGRAM
EPROM
PWM2
PB3 PB2 PA3 PA2 PA1 PAO PWM1 /Mode VDD2GND2
Vpp /Reset /IR peq1 PBO GND1/Reset/IR/SCL/SDA VREG VDD1
13 14 || 15 16
1 2 3 4 5 6 7 8 9 || 10 11 12

12. COB PIN ASSIGNMENT

GND VDD
é‘*. @) e
1@ @ ‘'@
3@ @k &
A |
1@ @ %

6
- 4P105AB C2
Ver.A 2010/9/6

PWM

Note: C1 is VDD power cap, C2 is Vreg cap.
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13. PACKAGE PIN ASSIGNMENT
14-pin DIP, SOP
o
eno ] 1 14 [ PB2/IR
w1 [ 2 13 I PB3/Reset
PWM2Mode LY 3 12 4 vep
voo L4 1 3 e
vreGg 1 5 10 [ Peo
PAO/SDA I: 6 9 j PA3/Reset
pavsct L 7 s [ PazR
14. PACKAGE DIMENSION
14-Pin Plastic DIP (300 mil)
'::‘ LI L LI ";" T INCHES MILLIMETERS
y ! M | Tve [ max | s | Tve [ max
_{ alo7an| - |osio|1esa| - |z057
———— Blo240| - |o2e0|e03| - |&60
c| - | - |ozoo| - | - |[so08
” oloois| - |oo2o|03| - |ost
Floos| - |ooso|ovs| - |1s2
o i G 0.100 BSC 254B5C
f K H|ooso| - |oo0oo0| 127 | - | 228
g J|ooos| - |oois|ox| - |ozs
* k|o12s| - 313 | - ]
K
_a ; - L 0.300 BSC 7.62B5C
G D
@ = ml - [ - (] o] - s
14-Pin Plastic SOP (150 mil)
INCHES MILLIMETERS
N . & MIN | Tve | max | min | Tve [ max
1 alo3sr| - Josaa|sss| - [s7s
” Blo144] - [o183| 388 | - [414
b clooes| - |oora|173| - [1ss
e J oloo17| - Jooo|o3s | - [ost
T i Floow| - |opss|oan| - [112
ug _,H__:. G 0.050 BSC 127BSC
" J| - [ooos - oo | -
B ] c : k|0005| - |0010] 013 2 0.2s
v - L |o18s| - |ozos|480| - |52
SEATING PLAN K 1
M - &= o - . ge
Pplooza| - |ooaa|san| - [s&20
14 Ver 1.4 2013/05/23
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15. ORDERING INFORMATION
P/N Shipping Type Remarks
MSK4P005A Die Empty ROM data
MSK4PO05A-Xxxx ' Die Programmed ROM data
MSK4POO5AW-xxxx Wafer Programmed ROM data
MSK4P005AB COB 20 mm x 19 mm (20mm x 24 mm w/ V-Cut)
MSK4P005AP14 DIP-14 Width 300 mil
MSK4P005AS14 SOP-14 Width 150 mil
MSK4P018A Die Empty ROM data
MSK4PO18A-xxxx ' Die Programmed ROM data
MSK4P018AW-xxxx Wafer Programmed ROM data
MSK4P018AB COB 20 mm x 19 mm (20mm x 24 mm w/ V-Cut)
MSK4P018AP14 DIP-14 Width 300 mil
MSK4P018AS14 SOP-14 Width 150 mil
MSK4P045A Die Empty ROM data
MSK4PO45A-xxxx ' Die Programmed ROM data
MSKA4PO45AW-xXXX ' Wafer Programmed ROM data
MSK4P045AB COB 20 mm x 19 mm (20mm x 24 mm w/ V-Cut)
MSK4P045AP14 DIP-14 Width 300 mil
MSK4P045AS14 SOP-14 Width 150 mil
MSK4P065B Die Empty ROM data
MSK4P0B5B-xxxx ' Die Programmed ROM data
MSK4P0B5BW-xxxx Wafer Programmed ROM data
MSK4P065BB COB 20 mm x 19 mm (20mm x 24 mm w/ V-Cut)
MSK4P065BP14 DIP-14 Width 300 mil
MSK4P065BS14 SOP-14 Width 150 mil
MSK4P105A Die Empty ROM data
MSK4P105A-xxxx Die Programmed ROM data
MSK4P105AW-xxxx Wafer Programmed ROM data
MSK4P105AB COB 20 mm x 19 mm (20mm x 24 mm w/ V-Cut)
MSK4P105AP14 DIP-14 Width 300 mil
MSK4P105AS14 SOP-14 Width 150 mil
MSK4P165A Die Empty ROM data
MSK4P165A-xxxx ' Die Programmed ROM data
MSKA4P165AW-xxxx Wafer Programmed ROM data
MSK4P165AB COB 20 mm x 19 mm (20mm x 24 mm w/ V-Cut)
MSK4P165AP14 DIP-14 Width 300 mil
MSK4P165AS14 SOP-14 Width 150 mil

*1 “xxxx”: Code number
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