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1. GENERAL DESCRIPTION

The VLN3P series are single-chip voice synthesizing CMOS IC. They are embedded EPROM architecture, and
OTP (One Time Programmable) IC that are designed to support MaskROM products. There are 6 bodies:
VLNO10-3P8, VLN016-3P8, VLN035-3P8, VLN065-3P8, VLN087-3P8 and VLN115-3P8. Each body has one
input and four I/O pins except VLNO010-3P8 with one input and two I/O pins. Through accurate internal
oscillation of +/- 1% tolerance, an external Rosc is unnecessary. There is only one PWM output for voice. Thus
any external component is not required. Using the same speech algorithm of VLN3P, customer’s speech data

can be written into EPROM by different code data.

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

(2). There are 6 bodies. Corresponding to different VLN3 series, the supported ROM size in Hex and speech

duration at 6kHz are as following.

VLNO010-3P8 VLNO016-3P8 VLNO035-3P8 VLNO65-3P8 VLNO87-3P8 VLN115-3P8
VLN3P 8.60s 15.20s 32.68s 67.63s 87.29s 120.06s

(3). Five I/O pins: OKY1 can only be input pin. Other OKY2/04, 101, 102 and 103 can be either input or output
pin (Mask option).
X Note: There are only three 1/O pins for VLN010-3P8 (OKY, 101, 102).

(4). The total voice duration can be partitioned up to maximum 1008 Voice Sections. Each Voice Section length
is flexible and each maximum or minimum Voice Section length is unlimited.

(5). Total maximum 1008 Voice Steps are available for 64 Voice Sentences. OKY1, OKY2/04, 101, 102 and
103 can be assigned 32, 29, 1, 1 and 1 Sentences independently. Each Step can be specified one Voice

Section and enable/disable 101, 102, 103, OKY2/0O4 output option if IOx is set as output.

(6). Only build in an accurate internal oscillator of +/- 1% tolerance, no external R oscillator. It can support

different play speed option of VLN3P individually.

(7). 1/0 mapping table.

VLN3P OKY1 OKY2/04 ’ 101 ‘ 102 ’ 103 ‘

(8). Input option for input pin: (Mask option)
(a). Each input can select Edge/Level, Hold/Unhold and Retrigger/Irretrigger trigger modes.
(b). Each input can select CDS+300K, CDS, 300K pull-low resistor or Floating type.
(CDS+300K option: Only 300k pull-low resistance at key-pressed, and 100K+300K in parallel pull-low
resistance around 75K at key-released. CDS option: Floating at key-pressed, and 100K pull-low

resistance at key-released.)

2% Note: VLN3A input type is CDS+300K, CDS, 300K pull-low resistor or Floating type.
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(c). Each input can select Debounce time: Long debounce for push-button. Short debounce for fast switch.

(d). OKY1 & OKY2/04 input can select One-Key Sequential or Random for maximum 32 & 29 Sentences
independently. At One-Key Sequential, the Reset function of playing Sentence sequence can be
selected or not when other keys are triggered.

(e). Only one input pin can select Toggle On/Off function (1% Trigger > play, 2m trigger - stop, ...... ).
2% Note: Input priority is OKY1 > OKY2/04 > 101 > 102 > |103.

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

(10). There are 9 kinds of output option for all output pins: (Mask option)

(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 3Hz flash: 3Hz sink signal output to drive LED during playing.

(f). LED 6Hz flash: 6Hz sink signal output to drive LED during playing.

(9). LED 12Hz flash: 12Hz sink signal output to drive LED during playing.

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

(). QIO signal: arbitrary output with voice. For 101, 102 and 103, there are two sets of QIO signal. Each
Voice Step can select one set of QIO signal. But for OKY2/04, there is only one set of QIO signal to

select.

2% Note: Where (e) ~ (g) is the LED flash rate at 6kHz sample rate. For different play speed, the LED flash

rate is different from original 3Hz, 6Hz or 12Hz.

(11). Motor-Recover function: User can select this function when using the recovering motor. In this application,
102 is set as output to control the recovering motor. And the motor recovering sensor must be connected

to OKY2/04 or 103 to detect the recovering signal. (Mask option)

(12). STB function: In Edge trigger mode, after any key is continuously pressed for few seconds, IC will enter
standby mode automatically to save power. It's usually used in “Level-Stop” application. There are 7 kinds
of key-pressing time from 1 to 7 seconds. Because play speed will affect the key-pressing time, it causes
this key-pressing time inaccurate. We suggest users MUST confirm this key-pressing time by demo board.

(Mask option)

(13). Serial-Trigger function: In Edge/Unhold/Retrigger mode, by using the One-Key Sequential and Reset
functions of OKY1 or OKY2 and setting the Debounce time to be short, IC can access external serial

clock signal to playback the specific Sentence of OKYx. Usually it cooperates with an external MCU.
(14). One PWM output can directly drive speaker or buzzer.
(15). Low Voltage Reset (LVR) is supported. (LVR=1.5V)

(16). A unique fast writing mode is provided to speed up OTP writing time.
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(17). A special ICP (In Circuit Programming) writing function is supported for user to fabricate PCBA in advance.
(18). Programmable code protection is provided. (When the Security-Bit is burnt down, data can't be read.)

(19). Various shipping type for different application requirement.

(For details of the above functions, please refer to VLN3P datasheet, or contact VOICELAND.)
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3. BLOCK DIAGRAM
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4. PAD DESCRIPTION

Pad Name Pad No. | ATTR. Description

Test - I Test pad. (This pad is only for VLN065-3P8 body.)

OKY1/VPP 1 I Input pin, active high, or positive high power for programming.
OKY2/04 2 1/0 Output or input pin. To be input, active high. (N/A for VLNO10-3P8)
IO1/SDA 3 1/0 Output or input pin. To be input, active high.
102/SCL 4 110 Output or input pin. To be input, active high.

103 5 1/0 Output or input pin. To be input, active high. (N/A for VLN010-3P8)
VR&eG 6 Power Regulator input. Connect a 0.1uF cap to GND or keep floating.
GND 7 Power Negative power.

VDD 8 Power Positive power.
PWM1 9 o PWM output 1.
PWM2/Mode 10 0] PWM output 2, or select programming mode.

5. DEVELOPMENT, DEMONSTRATION & PRODUCTION

. Customer can request for sample and mass production to VoiceLand.

6. ABSOLUTE MAXIMUM RATING

Symbol Rating Unit
VDD~GND -0.5~+7.0 \%
Vin GND-0.3 < Vin < VDD+0.3 \Y
Vout GND < Vout < VDD \%
Top (operating) -0~ +70 °C
Tst (storage) -55 ~ +150 °C
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7. DC CHARACTERISTICS

Symbol Parameter Min. | Typ. | Max. | Unit Condition
VDD Operating voltage 1.6 3.0 6.4 \%
Isb Standby current, VbD=3V/4.5V 1
i VVDD=3V 850 UA No loading
lop Operating current
VDD=4.5V 1100
. Input current 3 VbD=3V
lih UA
(1M ohms pull-low, VLN3A only) 8 \VDD=4.5V
. Input current 10 VbD=3V
lih UA
(300k ohms pull-low) 25 \VDD=4.5V
lin Input current 30 uA VVDD=3V
(100k ohms pull-low) 80 VDD=4.5V
. -10 VDD=3V, Voh=1.0V
loh Output drive current mA
-20 VDD=4.5V, Voh=2.2V
. 20 VDD=3V, Vol=1.0V
lol Output sink current mA
34 VDD=4.5V, Vol=1.0V
loh -65 VDD=3V, Voh=1.5V
PWM1, PWM2 output current mA
lol 65 VDD=3V, Vol=1.5V
- Fosc(3.0v)-Fosc(2.4v)
Frequency VDD=3V 1 Fosc(3v)
AF/F deviation %
by voltage drop \VDD=4 5V 01 Fosc(4.5v)-Fosc(3.0v)
Fosc(4.5v)
Frequency lot deviation ) o Fmax(3.0v)-Fmin(3.0v)
AFIF (VDD=3V) 1 1 % Fmax(3.0v)
Fosc Oscillation Frequency 131 | 1.54 | 1.61 | MHz VDD=1.6~6.4V
Voltage vs Frequency (SR=6.0KHz@3V)
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8. TIMING DIAGRAM
(1) Debounce Time

(a). Trigger while no playing voice

Input 1

Voice Play _—

—> 4— Debounce

¢ Debounce time is configured by 7.2 kHz S.R and the value is fixed. That is, Long debounce=17ms, Short debounce = 42us

(b). Trigger While playing voice

Input |

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

Debounce —»: <

% 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

OKY1

101

Voice Play _— OKY1 voice

% Priority: OKY1 > OKY2 > 101 > 102 > 103

(3) Output Signal (101, 102, 103, 0O4)

Voice Play —_— Voice ........... Mute -
Stop_High pulse —> <— 172ms at 6kHz
Stop_Low pulse — | [<~—172ms at 6kHz

Busy_High active

Busy_Low active

LED 3/6/12Hz flash _ _[—I_I—I_l—l

_> 4_ 3Hz, 6Hz or 12Hz for playirig speed at 6kHz

QIO signal

* Arbitrary output with voice.

LED dynamic 1/2: When the voice amplitude is higher than 1/2 level, LED will be ON, i.e. output signal is low.
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(4) Basic Operation
(a). Edge mode, Edge trigger

Input

Voice Play

(b). Edge mode, Level trigger

Input
Voice Play

(c). Level mode, Edge trigger

Input

Voice Play

(d). Level mode, Level trigger

Input

Voice Play

(e). Retrigger mode

Input

Voice Play

(). Irretrigger mode

Input

Voice Play

(9). Retrigger mode, first key priority

OKY1

101

Voice Play

OKY1 voice

[

I

K 101 voice >—

OKY1 voice —
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(5) Advanced Operation

(a). Serial-Trigger Function (All inputs must be set as short debounce)

OKY1 (E/U/R) =S1 S2 S3 S4, 101 (E/U/R) =S5 (OKY1 Reset is enabled, and S5 is a short mute Sentence)

OKY1 Serial signal

101 Reset signal

Voice Play

3ipulses

K

ulse

4 pulses

e

100us

S3

S1

T >

% The pulse width must be longer than 50us (i.e. short debounce time), and users can set the typical pulse width as 100us.

*¢ The above is the simplest 2-wire control by external MCU. If necessary, user can use 3-wrie control with Busy_High outptut

signal to do feedback.

Ver 1.6
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(1) 1trigger with 4 LEDs (Sink) (2) 3triggers with 2 LEDs (Sink)

*" X
gy VDD X
VDD Syl - .
101 L. t——6 o— oKvi o2 3
102 A & -
— P——o o—— OKY2/04 103
—< o—{ okv1 103
e
OKY2/04 ——< o—{ |01
PWM1
| —— VREG PWM1 ] VREG PWM2
il PWM2 oL £ GND
0uF, = GND AuF o=
- |
L
(3) 2 triggers with 2 LEDs (Sink) and (4) 2triggers with 2 LEDs (Sink) and
1 motor (Drive) 1 motor (Sink)
X | oF 1
P L e 3
101
'_°-°— OKY1 102 —|_ +——o o— OKY1 103
s - ——K = —wv—K 8550
& o— okKY2/04 103 Wy 8050 _ "1 o1 OKY2/04 K
PWM1 PWM1 J
T VREG PWM2 — VReG PWM2 :(] I:l)—
0.1uF e GND 0.1uF L GND 1
T J- 0.1uF
| 1 e |

i Note: At high voltage of 4.5V or higher voltage, Vrec may be connected to GND with a 0.1uF cap for

less power noise. At 3V, VrRec doesn’t need to connect any capacitor and can be kept this pad
floating to save a capacitor.
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10. DIE PAD DIAGRAM

EPROM

OKY2/04 7

(] [s][=]

PVWM2

PyRA1 Mode

][]

101

SDA

o2

ISCL 103 Ve GND VDD

* The IC substrate must be connected to GND or Floating.
** There is no “Test” pad for OTP bodies.

11. COB

12. PACKAGE PIN ASSIGNMENT

8-pin DIP, SOP 14-pin DIP, SOP
N -y

Vres [] 1 8 | lo2scL oD [ 2 14 |1 102
PWM2/Mode [ 2 7 J OKY1/VPP vobo O 2 13 [] OKY2/04
pwvi [ 3 6 |1 1ovspa PWM2/Mode [] 3 123 okywvep

voo [ 4 5 |1 enD pwmi [] 4 113 wnie

Vres [] 5 10 ] N/IC

o3 [ 6 9] NIC

lovspa [ 7 8 [ N/
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13. PACKAGE DIMENSION
8-Pin Plastic DIP (300 mil)

m oA INCHES MILLIMETERS
i ; MM | TYP | MAX | MIN | TYP | Max
:}_ i & [0.355|0.365 | 0400 | 9.02 | 9.27 |10.16

[FET L T :J B |0.240|0.250)0.250] 610 | B.35 | 7.11

A [ - |oz2in| - - | 533

D| - |ooig] - - | D4B | -

- I__L_l F| - |ooeo| - - | 1E2 | -

| % 1 el - Joamo| - | - |o2ma] -

—*- H|ooso| - |oooao|127| - | 229

| . -_: '*.,"/ J|0o0s| - |oois|o20| - | 038

K |0.115]|0.430 ) 0.450] 2.92 | 3.30 | 3.51

L 0.300 BSC. 7.62 BSC.
M| - ™ 15| - E I
Note: For 8-pin Plastic package, 50 units per
8-Pin Plastic SOP (150 mil)

INCHES MILLIMETERS

MIM | TYP | MAX | MIN | TVP | MAX

A |0183| - |0202[485| - |513

B|0144| - 0163|286 | - | 414

c|ooes| - |0074[135 | - | 1.88

D|oo10| - |oo20)| 025 | - |05

Floo15| - |ooss|o03s| - | 0a&%

G 0.050 BSC 1.27 BSC

c J 0007 - |ooi0jo0d4s | - | 025

T.SLE:xTIh.GF*L:W k|0005| - Jooio|o43| - | 02s
L|018s| - |o205) 480 | - |52

Note: For 8-pin S.O.I.C., 100 units per tube. M| - - g° - - ge
0.22 - |o244| 879 | - | B20
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14-Pin Plastic DIP (300 mil)

”1:' SREEL I L A L ";’ T INCHES MILLIMETERS
MIM | TYP | MAX | MIN | TYP | MAX
) _i a|o7a0| - |omw|1854| - |2087
T T B|o240| - |o2e0| 03| - |6s0
c| - - |ozoo| - - | 508
A D|oo1s| - [oozoflo3s| - |05
Floos| - |ooeo|ove| - |[4152
5 ’_ ___‘ e 0.100 BSC 254 BSC
[ 1 il H|ooso| - [ooeo| 127 | - |22
= J|opos| - [omis|o20| - |o0a3s
_i' K |0125| - 318 | - -
. ! L 0.300 BSC 762BSC
S L rj m| - | - [ - | - [
Note: For 14-pin Plastic package, 25 units per tube.
14-Pin Plastic SOP (150 mil)
INCHES MILLIMETERS
MIM | TYP | Max | MIN | TvP | Max
A|0237| - (0344|855 | - |a&a7s
B|0144| - (0183|388 | - |414
. BB c|ooss| - |oo74| 173 - | 188
=la 7 D|oo17| - |oozoflo3s| - |oss
#:ﬂ T H T H"i Flooe| - (0044|040 | - |[112
o ..| -0 G 0.050 BSC 127 BSC
J| - |o002 - |oo| -
= c ¥ |ooos| - [oow|oqz| - [oozs
T;'EMNG o " L|D183| - |0z20s| 480 | - |52
M| - - ge - - ge
Note: For 14-pin S.O.I.C., 50 units per tube. Pl0223] - |0244]580) - |620
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14. ORDERING INFORMATION

P/N Shipping Type Remarks
VLNO10-3P8 DIP-8 Width 300 mil
VLNO10-3S8 SOP-8 Width 150 mil
VLNO16-3P8 DIP-8 Width 300 mil
VLNO016-3S8 SOP-8 Width 150 mil
VLNO16-3P14 DIP-14 Width 300 mil
VLNO016-3S514 SOP-14 Width 150 mil
VLNO035-3P8 DIP-8 Width 300 mil
VLNO035-3S8 SOP-8 Width 150 mil
VLNO035-3P14 DIP-14 Width 300 mil
VLNO035-3514 SOP-14 Width 150 mil
VLNO65-3P8 DIP-8 Width 300 mil
VLNO065-3S8 SOP-8 Width 150 mil
VLNO065-3P14 DIP-14 Width 300 mil
VLNO065-3514 SOP-14 Width 150 mil
VLNO87-3P8 DIP-8 Width 300 mil
VLNO087-3S8 SOP-8 Width 150 mil
VLNO087-3P14 DIP-14 Width 300 mil
VLNO087-3514 SOP-14 Width 150 mil
VLN115-3P8 DIP-8 Width 300 mil
VLN115-3P14 DIP-14 Width 300 mil

*1 VLN115-3P8 doesnt support SOP-8 & SOP-14 package.
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