NJUSS08 series

PREL IMINARY
4sec PIEZO BUZZER DIRECT DRIVE VOICE SYNTHESIZER

B GENERAL DESCRIPTION I PACKAGE CUTLINE
The NJUS508 series is a PCM method voice synthesizer
which consists of 144k bits data ROM, |adder type D/A con-

verter, CR oscillator and control logics.
The operating voltage of 2.4V or over enables the ope-
ration using a small button cell or other types batteries. <Z

The 144k bits data ROM can be divided into four indepen-
dent sections of any desired length, and sounds of human

and animal voices or other kinds of sound effects can be NJUS508CXX NJU5S508DXX
programmed up to 4 sec in total.

The tadder type D/A converter can drive a dynamic speak-
er by using simple external amplifier. @

The NJU5508 can be applied to the thinnest and smallest

voice synthesis modules as it requires one resistor only
as external components. Consequently, it can widely be NJUS508MX
utilized for applications in the consumer field.

I FEATURES B PIN CONFIGURATION
@ Synthesis Method : 6 bits PCM
@ Sampling Rate I B kHz
@® internal RON size : 144k bits \wy
@ Synthesis Time I 4.0 seconds (MAX) :;E; :: g‘(—,,"s"—c
@ D/A Converter : Ladder Type ( Voltage Mode ) P33 uf[]osc
@ Divided RONs Output 4 kinds of Voice or Sound Effects =t 13[] sTP
@ One-Shot with Repeat and Level-Hold Mode ey B
@ Piezo Buzzer Direct Drive s wE T
@® Minimum External Components Vs [C18 s T2
@® Low Current Consumption
@ Power Save Function: Oscillation Stop After Replay
Value Shifted Pull-down Resistance
©® Operating Voltage @ 2.4V ~ 5.4V
@ Package Outline : DIP 16 / DMP 16 / CHIP 16
@ C-MOS Technology
M PAD LOGATION B COORDINATES (UNIT: en)
N __X Y [N X Y
g 2 fha 1] -1763 [ -215}1 9 1763 251
ais o 2| 1763 | - 768 10| 1763 ] 786
1 = 3] -1006 | 104511 ] 1273 1042
° ’ a2 4] - 573 | -1045112 841 1042
°z 34 5 670 5] 952 -1045[13] - 903 | 1042
6 1384 | -1045 )14 -1392 1042
. 1 1763 | - 8581151 -1763 598
CHIP SIZE ©2.46 X 3.9mm
CHIP THICKNESS : 400 um=£30um 81 17831 -57116] 17631 247

I RECOMENDED OSCILLATION RESISTER

Supply Volage !Resistance | 0Osc. Freguency
3.0V 27k 169kHz
4.5V 30kQ 769kHz
5.0V 31kQd 769kHz
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IIi!!I::!IEiiI NJUSS5 038 Series

B TERMINAL DESCRIPTION

NO SYMBOL FUNCT I ON

1 P1 Section 1, Trigger Signal Input Terminal (With puli-down resistor)
2 P2 Section 2, Trigger Signal Input Terminal (With pull-down resistor)
3 P3 Section 3, Trigger Signa! Input Terminal (With pull-down resistor)
4 P4 Section 4, Trigger Signal Input Terminal (With pull-down resistor)
5 REP Repeat. Pause Input Terminal

b CTS Level Hold/One Shot Selecting Terminal

7 T Testing Terminal (Normally OPEN)

8 Ves Ves Connecting Terminal

9 12 Testing Terminal (Normally OPEN)

10 13 Testing Terminal (Normally OPEN)

1 ouT Voice Signal Output Terminal (DAC signal output)

12 NC Non Connection

13 STP END Signal Output Terminal

14 0SC CR Oscillation Terminal (External resistor connecting terminal)

15 0SC CR Oscillation Terminal (External resistor connecting terminal)

16 Voo Voo Connecting Terminal

I FUNCTIONAL DESCRIPTION
(1) ROM Section
The NJUS508 incorporated 144K bits data ROM which can be programmed for up to 4 sec. The 144K
bits data ROM can be divided into four independent sections of any desired length, and four kinds
of voice or sound effects can be programmed up to 4 sec. in total.

@ One kind of voice
In case of one kind of voice is programmed, all of P1, P2, P3 and P4 terminals trigger same

voice.
1 Section 1 | Trigger Terminal | Output Voice
J Voice 1 ' tion
tion
€———— 4 second Max. — tion
4 tion

® Two kinds of voices
In case of the ROM is divided into two independent sections and 2 kinds of voices are
programmed. Section 1 is triggerd by terminal P1, and section 2 is triggerd by P2, P3 and P4.

{  Section 1 {  Section 2 1 Trigger Terminal | Output Voice
I 1

——

Voice 1 "

Voice 2 %ion
-—- 4 second Max. — — t{gg é
tion
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NJUSS 0S8 Series

® Three kinds of voices

In case of the ROM is divided into three independent sections and 3 kinds of voices are pro-

grammed. Section 1 is triggerd by terminal P1,
triggerd by terminal P3. and P4.

{ Section 1 | Section 2 | Section 3 Trigger Terminal | Output Voice
I Voicet ' Voice2 ' Voice3 ! Hgg
-« — 4 second Max. — tion
tion

@ Four kinds of voices

section 2 is triggerd by P2 and section 3 is

In case of the ROM is divided into four independent sections and 4 kinds of voices are pro-
grammed. Section 1, 2, 3 and 4 are triggerd by terminal P1, P2, P3 and P4 respectively.

| Section 1ySection 2 ;Section 3 jSection 4

Trigger Terminal

Output Voice

I Voice 1 ' Voice2 ' Voice3 ' Voiced ! ction

actjon

-— ———- 4 second Max. — —_— tion
P4 ection 4

(2) Replay Function

The combination of P1 to P4, REP and CTS can select the following replay mode

TERMINAL | LEVEL FUNCT I ON
One P1 to P4 trigger the following section.
Shot - - - - : - -
_ﬂ_ Select Term. [ 1 Kind Voice | 2 KindsVoice | 3 KindsVolce | 4 KindsVoice
P1~P4 - tion ectjon ction ectjon
Level tion ct|on tion ect|on
Hotd ction tion ect)on actjon
- tion ection tion ection

E

One Shot or Level Hold Mode is determind by CTS terminal.

Performing the number of repeat times of preset.
The number of repeat times of section | to 4 can be set independantly.

Voo The number of repeat times is mask option:
REP Rereat times...N=0~7 times
One of pause time can select from 1.25secxM (M=0~3 times)
Vss REPEAT is not operated.
One Shot Mode is selected
Voo The voice replay only one cycle even if either one of the P1 to P4
input over one cycle times.
However, it performs the number of repeat times of preset when REP=Voo.
CTs
Level Hold Mode is selected
Vss The voice replay during either one of P1 to P4 is input. If the input

is released halfway of the replay, the replay is performd compleatry

to the end of cycles.

Note: REP and CTS terminals must to be connected to Voo or Vss. (OPEN may cause error operation)

New Japan Radio Co. Lid.
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NJUSS 08 Series

B TINING CHART

@ One kind of voice replay
(1-1)Level Hold Mode (CTS"L")
Vo
PI~P4 y M

Voo
CTS Vs

Voo
REP
Vss

out ' [-ouT ]

A

sTp U™ 1

vSS

(2-1)Level Hold Mode (CTS"L™)

P1~P4 ‘\’,m __l_—/' ]

s

CTS ‘Vl,;' #

REP ™ p

our Yo ____[GUTTOUTTb0T]

sTP Voo o 11
VSS 1/

® Four kinds of voices replay
(1-1)Leve! Hold Mode (CTS"L™)

p1 Vm

P2

P3

PJQJ

Pé v
20
CTS Ves

REP 7
ouT ¥ [PiTPziPs el
S My 0
(2-1)Level Hold Mode (CTS"L")
PLye ] L
P2 y® _J K W
P3 “f:’ - 7”‘ J S—
P Y _J A
5
TS

VSS II/
REP °

l/‘
out y® _IPITPZIP3IPATRITFaTSTRaL__
STP 2 o

7/

(1-2)0ne~Shot Mode (CTS"H™)

P1~P4

CTS

REP

ouT

STP

e

Vis
Voo

Ve
Voo
Vss

Voo NE -

Vi , OUT- 1 ‘

Voo

vy M

(2-2)0ne-Shot Mode (CTS"H")

P1~P4

CTS

REP

ouT

STP

Voo

Ve —
V

Ve —
Voo
Vss

Voo
Ve ouT]

v 1

(1-2)0ne-Shot Mode (CTS"H")

Voo

Pl Vi M
Voo
P2 Vs 1
vnh
I o I
Von
by VE a
vDD
CTS Vs —t
Voo
REP Vss
ouT v PIT Pz 1 P31 Pi
Ve
STP yo M
(2-2)0ne-Shot Mode (CTS"H")
Voo
Pl Ve —0 |
Van
p2 Vi —
vnn
p3 Vs —
v
Py Ve —
Voo
cTs Ve —J
Voo
REP Vg
ouT VI PIT PzT1F3 T Fi
v
STP Ve M

@ 2 kinds and 3 kinds of voice replay are also same as 4 kinds of replay like as@.
Note 1) The input pulse width must be more than Gdmsec. (If it

will occur).

Note 2) The pulse width of STP output signal is about 64 msec.
Note 3) When the input is released, voice will &e performed till the end of replaying section.

Note 4) When repeat mode is selected (mask option),

of REPEAT/PAUSE times.
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NJUSS508 Series

(3) Repeat Playing Function
The number of repeat times can be set independently for each section to output effectively voice.
in this time only one fixed pause time is available for all sections.

< The ROM divided into two sections exampie >

| TEM SECTION 1 SECTION 2
Qutput Voice A B
Repeat Times 3 2

Pause Time 1.25 second(Common)

1) In case of one-shot mode

@CTS="H", REP="L" @XCTS="H", REP="H"
Pl 1 P —1
1'2 m P2 _I—]
OUT——"_A—I_B_‘_ ouT A=A:A=B=B=‘
stp ————1 L stP M

= ! Pause Time

2) In case of level hold mode

@CTS="L", REP="L" @CTS="L", REP="H"
P1 I _]_.___ r —l l_
pood L p2— —
1 n

STP signal output after pause time(l.25sec)

Above timit_\z charts is example of dividing ROM into two sections and control by P1 and P2.
Three sections and four sections repeat replay are also same as two sections output.
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NJUSS5 08 Series

(4) END Signal Output:
After the replay, about 64msec pulse width of END signal is output from STP terminal. This
signal can be used as trigeer signa! for melody |C or others.

< Melody IC trigger example >

Voice Synthesizer Replay —! , E
1 = Voice Output -

. 1
END Signal .

ol =1 |« Pulse Width & Bdnsec(MIN)

T
Melody IC i 1< Melody Qutpyt—
=, 1+ Input signal

unacceptable period

(5) Unaccertable period of Input Signal
The NJU5508 unaccept the any input during 100ms after STP signal output because of the LS| shift
to the stand-by (Power saving) mode which stop the oscillation.
Therefore, retrigger shouid be input 100ms after STP signal output.

Voice Synthesizer Replay —

t_|<-t1->.
STP . : .
! — e |
64ms 100msi
P1, P2 1 I L

Input Input
Unacceptable  Acceptable

t1: The unacceptable period of input signal ( about 100ms )

{6) Power-Saving Function

* Dscillation-Stop Function.......... After voice replay, the oscillation is stop automatically and
the current consumption becomes 0.1.uA MAX.
* Input Current Control Function..... The pull-down resistors of P1, P2, P3, P4 and REP are changed

according to the input level shown below:
ON (=Voo) 900KQ2 / Input
OFF(=Ves) 300KQ / input
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NJUSS08 series

B ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vop-Vss -0.5~+1.0 v
Input Voltage Virn Ves=0.3 ~ Vppt0.3 v
Output Voltage Vour Vss-0.3 ~ Vppt(.3 v
Operating Temperature Topr - 20~+ 170 C
Storage Temperature Tstg - 55 ~ + 125 T _|
B ELECTRICAL CHARACTERISTICS ( Ta=25°C, Voo=3.0V, Vss=0V )
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Operating Voltage Voo 2.4 5.4 v
Stand-by Current lop: 0.01 0.1 A
Operating Current ooz | OUT Open 3.0 5.0 mA
Oscillation Frequency Fosc | R=31kQ, VDD = 3V 168 kHz
Input Vol tage Vir Vop-0.3 Yoo v
Vio Vss Vsst0.3
Input Current bina [ Vis=2.2V, P1-P4, REP, CTS 3.0 10.0 A
( Power Saving Mode ) lie: | V::=0.8Y, P1-P4, REP, CIS 3.0 10.0
Input Current }ino CTS Vin=2.2V 0.01 0.1 uh
( C-M0S Input ) |1L2 V1L=0.8V 0.01 0.1
louy ouT Vou=1.5V 1.0 2.0 nA
Output Current oLy Vor=1.5V 1.0 2.0
louz STP You=2.2V 0.7 1.0 1.3 mA
lovo Vo =0.8V 0.7 1.0 1.3
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I APPLICATION CIRCUITS

NJUSS5 08 Series

(1) Dynamic Speaker Drive

v
{1 —
Voo CTS
0sC
x Vee U SP
il ]
SC ouT

% The CTS terminal should be connected to
either the Voo or Vss line according to
the operating mode.

(2) Dynamic Speaker Drive

SP

LN

D1

i
Viu CTS
0scC
o Ve
o~

X
08¢ USSR o7

P2 P3 P4 REP

L li 111 D1: Prevention of click noises

¥! The (TS terminal should be connected to
either the Voo or Vss line according to
the operating mode.
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