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MSK3B % F1l & it 25 Hi i i CMOSEE & &) IC, JLAT6ME £Hi S Fil 25 MSK3B003B. MSK3B007B. MSK3B010B.

MSK3B014B. MSK3B017B #! MSK3B021B. HA2{EI/OM, 7IHFEHER MR ESAFRIMNREEH, RA—4
PWMI i, # M 28 AT B AF . 5B &5 :0 4 4-bit/5-bit Mixed Advanced LOG-PCM, #41it 9-bit PWM
R » AR g - A PR R Codesk B + o P IR YR H T ROUT < 21
By Q-Speech A1 Quick-10 7 X! ﬁﬁ’?%ﬂé‘[%ﬁi%gﬁﬁ: 3
-
(1). FI’%EJ g 1.6V ~6.4V.
(2). HE O[> ROWS | R FR
MSK3B003B MSK3B007B MSK3B010B MSK3B014B MSK3B017B MSK3B021B
ROM 5400H A800H FCOOH 15000H 1A400H 1F800H
4-bit, 6kHz 3.58s 7.17s 10.75s 14.34s 17.92s 21.50s
5-bit, 6kHz 2,875 5.73s 8.60s 11.47s 14.34s 17.20s
= FJ[#“ Voice Quality Factor (VQF) =1, Bit g¢ifiT 4-bit; &iEl% VQF =11, Bit gyiE/T 5-bit.
(3). )21 1/0%: OKYHNOT AT IS day A sty i (O I8 ).«
(4). T S BLST IS L) R 16FTH FE (Voice Section), RRBURIEAIAN . — (I £5 BEM R (% +
D 2 21.8 7 (TE6KHZIUESER T). Al BT RR IR R B 24y 200H (Hex) fusesfi
(5). HE64fF it (Voice Step), mIALp2fiiti #4ll(Voice Sentence), OKYMIOTHfE#-fiir —flifi # 4l
(Sentence), FHMGEE AR % A U321/ 55 & 1% (Step) . F—E & 1% (Step) I 45 & AT — {1 55 & B (Section) M1Ox
F[’:Jﬁrﬁj E‘l(ﬁ on%tr L[IE:[T)

s "ﬁf,'EI*EJ* f[ﬁ:?,?ﬁi'ﬂi]‘ ) OKYuT,Hw e 2 o4 i ?ﬁﬁ%ﬁ(Step) o

(6). b [~ A YEREAHTA PR (+/ - 3% R > TSR S AR R o O TRE AR E  HE
B PR - TR o (PRI ST MSK3(B)_FDB VerB )
S S SR 2. 3 4 5 6 7 8 9 10
20.0kHz 17.1kHz 15.0kHz 13.3kHz 12.0kHz 10.9kHz 10.0kHz 9.2kHz 8.6kHz 8.0kHz
A 12 13 14 15 16 17 18 19 20
7.5kHz 7.1kHz 6.7kHz 6.3kHz 6.0kHz 5.7kHz 5.5kHz 5.2kHz 5.0kHz 4.8kHz
e 2 et T 22 T 23 24 25 26 27
4.6kHz 4.4kHz 4.3kHz 4.1kHz 4.0kHz 3.9kHz 3.8kHz
(7). iy * Hllpoey 2R CVERER)
(a). =~ ﬁl‘ﬁ?" I 53 W45 Edge/Level, Hold/Unhold, Retrigger/Irretrigger 7 [ilfvi3i 4 =45 'f .

.= ﬁ? Hlf#E CDS+1.5M. CDS. 1.5M ﬂﬁ\ﬁéf' W Floating. (CDS+1.5Mi# IH: F{r[‘ﬂ/'%i’* Eﬁ J

ICNHB 4y 1.5M FI<JTﬁF%ﬂ; F{H’%ﬁﬁ' E*J » ICP #‘( 5% 300K+1.5M qa s ﬁgﬂé’ #4250K - CDSi%E
H: Fh,?%%%* E*I ) IC[‘J%BEE Floating F#H%’iif Eﬂ] » ICT #‘ &% 300K i ﬂﬁgﬁi
(). {=— far* HlE 5 b4 DebouncefRi il * Long - EH - #eF 8™ | 5 Short - HLH SRR -
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(d). OKY ﬁE’TJ“ T8 | 2 SentencefivOne-Key Sequential 1315 l'-‘*EﬁIOl F' ﬁ,l&?’ﬁ VRl
(e). OKY fi * Ml SHELY | Toggle ON/OFf Furlifs (1 ik iy 2 "R > o ) o PRIOLE
,E{ Iﬂi’?“’?ﬁﬂ

¥ i}ﬁu Hriga pu- TR OKY>101.
(8). A E i RIS i HELH P P LR LED © (To1=20mA @VDD=3V)

(9). T FOLIVAIIE ) O T 1 (L ERER)
(a)- Stop_Low pulse : il [HEF S R0 H)TE -
(b). Stop_High pulse : [ﬁhﬁﬁﬁffrﬁﬁyjmﬁ b Y (e o
(c). Busy_High active : Tzﬁfrﬁﬁﬁé“,ﬁ' b YEHBE o Dr1ve§?“‘
(d). Busy_Low active : FFRPIH [0 XA  (Sinkfaji!)
(e). LED 1.5Hz flash : }?ﬁﬁ'?‘ﬁﬂj LED 1.5Hz Sinkii Hi P4 .
(). LED 3Hz flash : §# ¥ LED 3Hz Sinkithi P
(9). LED dynamic 1/2 : #5571 LEDHUR /2% (i e Sinkii th B2 P
(h). LED dynamic 3/4 : ##it{ LEDARIE3/4%E & (7 =4 Sinki i B RE Y .
(i). QIOGREE: [ Fi (= A fopat A (™ > 2 WA (Step) [ - AZQIOFPE > B Ffjl ™ [ lf= g ]
TQui ck - TORRIEEN 38 i QIOF PR IE!

* =i LED 1.5Hz/3Hz flash LifiI"| 6kHz [l [FLEDMPSERY#iaR © 7 [FIFVR IS - LEDRf#Y

S}E]jat—% ﬁ ‘T\ [FL[ o

(10). -’ﬁﬁfiﬁJF“f_E—;l » R (Power-On-Play, POP): aith— B SR — ik " LR #fGE & 41" (POP
Sentence), filj M % Edge / Unhold. WIf&hs » EEARER KL (Power-On-Loop, POL) rJsf

,?” O RRUEYY - SN[ Level / Unhold / Irretrigger. " SR ARIGHE F AL — kL 101 FIJEHSFI"I

7'

MCTEAL T BPZSPOPTIFERS » OKY fY 101 IRy el v ¢ (ERLAH (Y POLTPRERE - OKY #1101 #

Elﬁ:;}‘ﬁy 'uﬂL[ Dl -

(1), FFRIEEE NI (Internal-Feedback): iz Ryt o HOKY(TO1) (IR |1l g it 9 280
RGN o FIIP FBS top_High-Pul se RS FIgi#sE 101(OKY) Fr AV HiA (Internal -Feedback

Path), #fGZiEa#H—Ik.

g ERG WIS > OKY(OL) b= frficgar * %l - = 1M OKY = i fit” One-Key Sequential 71 Toggle

On/Off Jffi™] -

(12). = A 9-bit PWM fiatl! » fi' [l £ R iR -
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. GENERAL DESCRIPTION

The MSKS3B series are single-chip voice synthesizing CMOS IC. There are 6 bodies: MSK3B003B, MSK3B007B,
MSK3B010B, MSK3B017B and MSK3B021B. Each body has two I/O pins. Through accurate internal oscillation,

external Rosc is unnecessary. There is only one PWM output for voice. Thus aMSK external component is not

required. Using 4-bit/5-bit Mixed Advanced LOG-PCM algorithm with 9-bit PWM hardware output, it can

generate good sound quality. Customer’s speech data can be programmed into ROM by changing one code

mask during fabrication. Besides, two interactive software developing tools of “Q-Speech” & “Quick-10” are

user-friendly and quick for programming.

2. FEATURES

(1). Wide operating voltage: 1.6V ~ 6.4V.

(2). There are 6 bodies. ROM size and speech duration are as following.

MSK3B003B MSK3B007B MSK3B010B MSK3B014B MSK3B017B MSK3B021B
ROM 5400H A800H FCOOH 15000H 1A400H 1F800H
4-bit, 6kHz 3.58s 717s 10.75s 14.34s 17.92s 21.50s
oI, OKHz 2.87s 5.73s 8.60s 11.47s 14.34s 17.20s
*< Note: When the Voice Quality Factor (VQF) is set as 1, it's close to 4-bit. When the VQF is set as 11, it’s
close to 5-bit.
(3). Two I/O pins: OKY and 101 can be either input or output pin (Mask option).
(4). The total voice duration can be partitioned up to 16 Voice Sections. Each Voice Section length is flexible.
Each voice length (voice+mute) can be individually up to 21.8 seconds at 6kHz S.R.. The Voice Section
length of “voice length + mute length” must be the multiple of 200H (Hex).
(5). Total 64 Voice Steps are available for 2 Voice Sentences. OKY and 101 can assign only one Sentence
independently. Each Sentence can use maximum 32 Voice Steps. Each Step can specify one Voice
Section and enable/disable IOx output option if |Ox is set as an output.
*< Note: When there is only one sentence, OKY sentence can use maximum 64 Voice Steps.
(6). Only build in an accurate internal oscillator of +/- 3% tolerance, no external R oscillator. There are 27 kinds
of options for play speed, but user can only select one of them to use. (New play speed must be
cooperated with MSK3(B)_FDB Ver.B or later version. )
1 2 3 4 5 6 7 8 9 10
20.0kHz 17.1kHz 15.0kHz 13.3kHz 12.0kHz 10.9kHz 10.0kHz 9.2kHz 8.6kHz 8.0kHz
11 12 13 14 15 16 17 18 19 20
7.5kHz 7.1kHz 6.7kHz 6.3kHz 6.0kHz 5.7kHz 5.5kHz 5.2kHz 5.0kHz 4.8kHz
21 22 23 24 25 26 27
4.6kHz 4.4kHz 4.3kHz 4.1kHz 4.0kHz 3.9kHz 3.8kHz
5.1kHz 5.0kHz 4.8kHz 4.6kHz 4.5kHz
(7). Input option for input pin: (Mask option)
(a). Each input can select Edge/Level, Hold/Unhold and Retrigger/Irretrigger trigger modes.
5 Ver 1.1 2013/05/31
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(b). Each input can select CDS+1.5M, CDS, 1.5M pull-low resistor or Floating type.
(CDS+1.5M option: Only 1.5M pull-low resistance at key-pressed, and 1.5M+300K in parallel pull-low
resistance around 250K at key-released. CDS option: Floating at key-pressed, and 300K pull-low
resistance at key-released.)
(c). Each input can select Debounce time: Long debounce for push-button. Short debounce for fast switch.
(d). OKY input can select One-Key Sequential for 2 Sentences independently. At this setup, 101 is fixed as
output pin.
(e). OKY input pin can select Toggle On/Off function (1 Trigger > play, 2 " trigger > stop, ...... ). At this

setup, 101 is fixed as output pin.

% Note: Input priority is OKY > 101

(8). All output pins support large-current output and can directly drive high brightness LED. (lolI=20mA @VDD=3V)

(9). There are 9 kinds of output option for all output pins:
(a). Stop_Low pulse: Low active stop-pulse output whenever device stop playing.
(b). Stop_High pulse: high active stop-pulse output whenever device stop playing.
(c). Busy_High active: high active signal output during playing. (Drive output)
(d). Busy_Low active: low active signal output during playing. (Sink output)
e). LED 1.5Hz flash: 1.5Hz sink signal output to drive LED during playing.
f). LED 3Hz flash: 3Hz sink signal output to drive LED during playing.

(
(
(g). LED dynamic 1/2: according to 1/2 sound level, dynamic sink signal output to drive LED during playing.
(h). LED dynamic 3/4: according to 3/4 sound level, dynamic sink signal output to drive LED during playing.
(

i). QIO signal: arbitrary output with voice. Each Voice Step can select one set of QIO signal and user can

edit the QIO signal by “Quick-10” editor.

% Note: Where 1.5Hz or 3Hz is the LED flash rate at 6kHz sample rate. For different play speed, the LED

flash rate is different from original 1.5Hz or 3Hz.

(10). “Power-On-Play” special function (POP): When power is on, play the POP Sentence one time. The trigger
mode is fixed as Edge / Unhold. To cooperate with Power-On-Loop (POL) function, the POP Sentence will
be played in loop. The trigger mode is fixed as Level / Unhold / Irretrigger. The POP Sentence is fixed as
101 sentence.

% Note: When POP function is selected, OKY or |01 can be set either input or output. But when to

cooperate with POL function, both OKY and 101 must be set as output.

(11). “Internal-Feedback” special function: There are 2 sets of this function. When the playing sentence of
OKY(IO1) is retriggered or over, continue to play the assigned sentence of I01(OKY) through internal

Stop_High-Pulse signal (Internal-Feedback Path).

s Note: When enable this function, OKY(IO1) is fixed as input pin. Meanwhile, OKY cannot use One-Key
Sequential or Toggle On/Off function.

(12). One 9-bit PWM output can directly drive speaker or buzzer.

6 Ver 1.1 2013/05/31
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3. BLOCK DIAGRAM

C
(o] ‘- A.LOG_PCM
N DECODER
EE——
OKY T
“ ¥ R
0 g S
L = | outpur
101
a O L BUFFER
(o]
G ——* VOICE
| ROM
C I ]
P P
INT. CLOCK TIMING X/IV \’\,AV
GENETATOR I GENERATOR 1 2

4. PAD DESCRIPTION

Pad Name Pad No. ATTR. Description
OKY 1 110 Input or output pin. To be input, active high.
101 2 110 Input or output pin. To be input, active high.
GND 3 Power Negative power.
VDD 4 Power Positive power.
PWM1 5 6] PWM output 1.
PWM2 6 (0] PWM output 2.

5. DEVELOPMENT, DEMONSTRATION

User can use “Q-Speech” & “Quick-10" software tools to develop the desired functions. After finishing the code
programming, user will get 2 files of “.bin” and “.htm”, the binary file and function check list. Through
“FDB_Writer” operation, user can download the “.bin” file into MSK3(B)_FDB-02 Flash Demo Board to
demonstrate the MSK3BxxxB function. Once the function has been approved, user only need to send the “.bin”

file to Mysky for code release. For more details, please refer to “Q-Speech” & “Quick-10” user manual.

2Mb Flash Demo board MSK3(B)_FDB-02

Max. demo body MSK3B021B

6. ABSOLUTE MAXIMUM RATING

Symbol Rating Unit
VDD~GND -0.5~+7.5 \Y
Vin GND-0.3 < Vin < VDD+0.3 Vv
Vout GND < Vout < VDD \Y
Top (operating) -0~ +70 °C
Tst (storage) -55 ~ +150 °C
7 Ver 1.1 2013/05/31
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7. DC CHARACTERISTICS
Symbol Parameter Min. Typ. Max. Unit Condition
VDD Operating voltage 1.6 3.0 6.4 \Y
Isb Standby current, VDD=3V/4.5V 0.2 0.5
VDD=3V 830 uA No loading
lop Operating current
VDD=4.5V 2100
lih Input current: OKY 2 UA VDD=3V
(1.5M pull-low) 5 VDD=4.5V
lih Input current: OKY 10 A VDD=3V
: (CDS: 300k pull-low) 25 u VDD=4 5V
loh Output drive current 10 mA VDD=3V, Voh=1.0v
-20 VDD=4.5V, Voh=2.2V
2 VDD=3V, Vol=1.0V
lol Output sink current 0 mA 3V, Yol=1.0
34 VDD=4.5V, Vol=1.0V
loh -60 VDD=3V, Voh=1.5V
PWM1, PWM2 output current mA
lol 60 VDD=3V, Vol=1.5V
Fosc(3.0v)-Fosc(2.4v)
Frequency VDD=3V 1 Fosc(3v)
AF/F deviation %
by voltage drop _ Fosc(4.5v)-Fosc(3.0v)
VDD=4.5V -0.5 Fosc(d.5v)
Frequency lot deviation, Fmax(3.0v)-Fmin(3.0v)
AF/F -
/ (VDD=3V) 3.0 3.0 % Fmax(3.0v)
Fosc Oscillation Frequency 614 768 800 kHz VDD=1.6~6.4V
Voltage vs Frequency (SR=6.0KHz@3V)
6.5
Frequen
(KHZ)%'g' & L & £ &
5.5}
5.0
45
10 15 20 25 30 35 40 45 50 55 60 65 70
Voltage (V)
Voltage vs Freq. Deviation (SR=6.0KHz@3V)
5%
Frec_|. Q% * & 2 )
Deviatied 55 60 65 [7.0

-5% |-
-10%

-15%

-20% &

Voltage (V)
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8. TIMING DIAGRAM
(1) Debounce Time

(a). Trigger while no playing voice

Input — L
Voice Play [— }
— Debounce

% Debounce time is configured by 6 kHz S.R and the value is fixed. That is, Long debounce = 20ms, Short debounce = 50us

(b). Trigger While playing voice

Input L

A

Voice Play .... Step_x-1, Step_x ( Step_y, Step_y+1, .... o

Debounce =¥ H-

s Debounce Time is configured by the S.R. of Step_x. At S.R. = 6kHz, Long debounce = 20ms, Short debounce = 50us

For example, if Step_x S.R. = 8kHz, Long debounce = 20ms*(6k/8k) = 15ms, Short debounce = 50us*(6k/8k) = 37.5us

(2) Input Priority

OKY

101

N

Voice Play _—< OKY voice

3% Priority: OKY >

(3) Output Signal

Voice Play _< Voice —— Mute

|

Stop_High pulse stp172ms at 6kHz

'

Stop_Low pulse || — 175ms at 6kHz

Busy_High active

Busy_Low active

LED 1.5/3Hz flash
i 3Hz, 6Hz or 12Hz for playing speed at 6kHz

* Arbitrary output with voice.

LED dynamic 1/2 or 3/4: When the voice amplitude is higher than 1/2 or 3/4 level, LED will be ON, i.e. output signal is low.

9 Ver 1.1
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(4) Basic Operation
(a). Edge mode, Edge trigger

Input

Voice Play _(

RV

(b). Edge mode, Level trigger

Input

Voice Play

(c). Level mode, Edge trigger

Input

Voice Play —<

N

(d). Level mode, Level trigger

Input

Voice Play 4&

(e). Retrigger mode

N

Input

Voice Play —<

(f). Irretrigger mode

Input

Voice Play

_V
B

N

(9). Retrigger mode, first key priority

OKY

101

I —

Voice Play _<

OKY voice

>_

L

< 101 voice >_

| I

10
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(5) Advanced Operation

(a). Different Input Reload

(a-1) OKY (E/U/R)=S1, IO1(E/U/R)=S2 (S1 means Sentence 1)

OKY

101

Voice Play

S| |

— »

=X

>

(a-2) OKY (E/U/R) =81, 101 (L/x/x) =S2

OKY

101

Voice Play

v S1

AN

I I
N
Not active 1
. N

*1: If you press 101 during OKY voice playing, at the moment of S1 end, the trigger mode follows OKY

(a-3) OKY (E/U/l) =S1, 101 (E/x/x) =S2

OKY

101

Voice Play

OKY

101

Voice Play

N

— X .

I

Not active

>

(a-4) OKY (E/UN) =81, 101 (L/x/x) =S2

OKY

101

Voice Play

(a-5) OKY (L/U/x) =S1, 101 (E/x/x) =S2

OKY

L | ", No active =2
| Y l
Not active
_< S1
*2: Because 101 signal is still high, in the same time IC can’t accept the OKY Edge signal.

\ Not active

_< S1 S1 )—
l
IO1 active

101

Voice Play

— KX

S1

K s >—

% In the time of Sentence end: When S1 end, the trigger mode follows OKY (L/U/x). When S2 end, it follows 101 (E/x/x).

% Once S2is played (just leave S1 ending), the trigger mode follows 101 (E/x/x) immediately.

11
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(a-8) OKY (L/U/x) =S1, 101 (L/U/l) =S2

OKY | [

— N
101 I 3 1 I
Load OKY 101 active
Voice Play _< S1 X S1 S1 S2

% Reload key priority: OKY > 101

X o >—

(a-7) OKY (L/U/x) =S1, 101 (L/U/x) =S2

OKY —l—|:|

101 - \ I

Load OKY

s — K s o—K s —

% Reload key priority: OKY > 101

I N e S

Voice Play _< s2

(b). One-Key Sequential Function (Only 2 Sentences)
(b-1) OKY (E/U/R) =S1 S2, 101 must be fixed as output mode.

OKY | i N 1

—( S1 < S2

(b-2) OKY (L/U/R) =S1 S2, 101 must be fixed as output mode.

l ]

Voice Play

OKY

Voice Play —( S1 S1 ( S2

(c). Toggle On/Off Function

(c-1) OKY (E/U/R) =S1, 101 must be fixed as output mode.

1 1 1 1

1
—L st S1

(c-2) OKY (L/U/R) =S1, 101 must be fixed as output mode.

I 1 1 1

OKY

Voice Play

OKY

Voice Play

S1

S1

S1 >_< S1

12
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(d). External Feedback Function ( 101 is output and connected to OKY input )

OKY (E/U/I) = 81, 101= Busy_low (When not playing voice, 101 is high.)

— 1

VDD

OKY

“#— = Debounce time

101 output

Combined OKY Input

Voice Play 31
VDD _I
OKY —I_I
I
101 output " " " l
Combined OKY Input "
Voice Play S1 S1 S1 S1 S1
s When power on, 101 will generate a high pulse at Busy_low status and the duration is equal to debounce time.
(e). Internal-Feedback Function
Each sentence can assign an Internal-Feedback Path to play a fixed sentence after IO’s sentence stop.
(e-1) OKY (L/U/l) = 81, 101 = 3Hz Sink with S1 only, Internal-Feedback Path = S2
If S1 is optioned with Internal-Feedback Path,
| Stop to play |01 sentence
OKY ]
Y
Voice Play —( Y X s )‘( s2 )
101 Output IIIIIlIlIII
(e-2) OKY (L/H/l) = 81, 101 (x/x/R) = S2, Internal-Feedback Path = S2
If S1 is optioned with Internal-Feedback Path,
o Stop to play 101 sentence
OKY —_—T
[ ]
101
Voice Play _< S1 ( S2 :} S2
13 Ver 1.1 2013/05/31
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(). Power-On-Play (POP) Function ( POP sentence is fixed as S2 of I01 sentence )
(f-1) POP (E/U/) = S2, OKY = S1, 101 = 3Hz Sink with S1 and S2
VDD I
l l
OKY
Voice Play _<}\ $1 P §2
101 Output I—I_I—I_IJ_—I_‘_]_LI _I_I_I_I_I_

(f-2) POP (L/U/I) = S2, OKY = 3Hz Sink, 101 = 3Hz Sink, Power-On-Loop (POL) is enabled.

When both OKY and 101 are set as output and the trigger mode of Power-On-Play is set as Level mode,

cooperating with Power-On-Loop (POL) function, play voice in loop.

VDD  ——

Voice Play —-( s2 2 s2 s2 X s2
OKY Output IS S

101 Output I_I I_I I_l ]—l ]—I I—I

14 Ver 1.1 2013/05/31
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9. APPLICATION

(1) 2 triggers with 1 LED (Sink)

—& &—] OKY

I W

VDD

PWM1

PWM2

GND

(3) 1 trigger with 1 LED (Sink) and

1 motor (Drive)

()

POP trigger with 1 trigger and 1 LED (Sink)

\ Power Switch

&3 | okv

Bl 101

PWM1

PWM2

GND

(4) 1 trigger with 1 LED (Sink) and

1 motor (Sink)

VDD VDD z
0.1uF
PWM1 PWM1 +
PWM2 ]— PWM2
OKY OKY
101 8050 101 8550
GND GND
0.1uF
* Please contact Mysky or her agents if users want to add aMSK power capacitor between VDD and GND.
15 Ver 1.1 2013/05/31
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10. DIE PAD DIAGRAM
ROM
PWM1  PWM2
OKY 101 GND VDD
5 6
1 2 3 4
* The IC substrate must be connected to GND or Floating.
16 Ver 1.1 2013/05/31



