JAZTEK

JA21000 Series

MCU-Voice with Real-Time Clock (RTC)

Features

* Single power supply 2.4V — 5.2V

* 4-bit ADPCM, 5-bit ADPCM & 8-bit PCM
synthesis.

* 7K-22KHz max. of playing speed for ADPCM
synthesizer

* 12K-32KHz max. of playing speed for PCM
synthesizer

* Provides 3~340 seconds voice@ S.R.= 6KHz &
4-bit ADPCM

* Max. of two current type DAC audio outputs

*  One PWM output to direct driving a speaker

General Description

JA21000 is a series of 3 to 340 seconds single chip
voice synthesizer IC with RTC which contains a
PWM direct drive circuit or AUD output for transistor
application. In addition, this chip also provides high
sink current port pins, multi external interrupt pins
function, and multi oscillator options. JA21000
series offers one of the best cost/performance
ratios in the toy or industry for controller.

It also supplies high-sink current port pins,
multi-external wake-up pins function and
multi-oscillator options. The JA21000 series can

Selection Table

*  Programmable 2-channel tone melody

generator

16 levels of digital volume control

Powerful and easy instructions are provided

Built in a high quality speech synthesizer

On-chip RC oscillator

Power saving STOP & HALT modes

I/0 State Change wake-up option for all of I/O

port

* Support 32K crystal oscillator share with two
pins of PA

support 32K crystal oscillator for timer with low
operating current. In addition, this JA21000 series
family IC leads users into an easy-to use
development environment that shorten developer’s
period and fasten time-to-market. Moreover,
fantastic sound effects can be generated by users
easily without writing complex programs. This
JA21000 series family offers the best
cost/performance ratios for toy, consumer, and
industry use.

Part No. JA21003 | JA21007 |JA21014 |JA21018 | JA21032 | JA21043
Voice Cap. (second ) 3 7 14 18 32 43
I/O 8 8 8 8 12 12
Max. of PWM outputs 1 1 1 1 1 1
Max. of DAC outputs 1 2 2
Part No. JA21064 | JA21085 |JA21128 |JA21170| JA21256 | JA21340
Voice Cap. (second ) 64 85 128 170 256 340
I/O 12 12 16 16 16 16
Max. of PWM outputs 1 1 1 1 1 1
Max. of DAC outputs 2 2 2 2 2
Note The voice capacity is based on sampling rate of 6KHz and 4-bit ADPCM
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JA21000 Series

Block Diagram

Data RAM
0SCl — |  OSCCKT PROGR£SAM& DATA & STACK
8-bit CPU
* Data Bus A AAddress Bus ?
>
Programmable Interrupt
Timer 0. > Generator
- - /0 Port PAO —PA7
Watch Dog Timer [« —————p
<__>‘ > PBO— PB7
AVDD
pvbpD ™ . <« »Yap| TWO 8-t DAC > PWM(AUDT)
Option Control
AVSS — | output or PWM
Dvss Ve > oP > PWMB (AUD2)
Pad Assignment
Pin Name I/O Internal Description
DVSS — — Digital negative power supply
AVSS — — Analog negative power supply
NMOS Keyboards scan output in matrix mode.
PAO — PA3 /0 . |Normal 1/O pins in direct mode. For output mode, they are open drain
Open Drain ) ; . ; )
output; For input mode, they are without pull-high resistor.
CMOS with Keyboards scan output in matrix mode.
PA4 — PA7 I/O ull-hiah Normal I/O pins in direct mode. For output mode, they are CMOS
P 9 output; For input mode, they are with pull-high resistor.
... |Keyboards scan input in direct/matrix mode.
PBO — PB7 I/0 C“fjlol-iiwll:lh PBO — PB3 pins are for all series.
PU-NION  1pB4 _ PB7 pins are for JA21128 — JA21340 only.
AvDD, DVDD | — — Positive power supply.
In RC mode, it connects an external oscillator resistor between OSCI
OSCl I — and VDD.
As well, the pin can be used as an external clock input.
Current type output or PWM type output by mask option.
For current type output, it must drive an external transistor and only for
PWM (AUD1) o CMOS or |JA21018 — JA21340. For PWM type output, it can drive a speaker
PWMB (AUD2) Open Drain |directly. (8 ohm — 32 ohm)
The AUD1 output is provided to JA21018 — JA21340, and the AUD2
output is provided to JA21032 — JA21340 only.
Preliminary 18-2 Ver. 1.0
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MZTEK JA21000 Series

Absolute Maximum Rating

Symbol Rating Unit
Vpp~Vss Vss -0.5 ~ Vpp +0.5 V
VIN (for mput) Vss-0.3 < VIN < Vpp+0.3 V
VOUT (for all OUtpUtS) Vss < Vout < Vb V
T (operating) -10 ~ +60
T (storage) -55 ~ +125

Electrical Characteristics

Symbol Parameter VDD Test Ccoonr?c;?t(i)(?n Min. | Typ. | Max. | Unit
VDD Operating Voltage — Fsys=4MHz 24 — 5.2 V
ISTB1 |Standby Current 3.0V | System HALT, 32768 — — 2 uA

Crystal Off
ISTB2 |Standby Current 3.0V | System HALT, 32768 — — 10 uA
Crystal On
IDD1 |Operating Current (RC OSC) | 3.0V Fsys=4MHz — 1 2 mA
VIL1 [Input Low Voltage for /O 3.0V — 0 — |0.3vDD| V
VIH1 |Input High Voltage for I/O 3.0V — 0.7vDD| — VDD )Y
VRES |Power reset voltage — | VDD = VRES, System 1.6 1.8 20 \Y,
re-start
IOL  |I/O Sink Current 3.0V VOL=0.1VDD 4 8 — mA
IOH [I/O source Current 3.0V VOH=0.9vVDD -2 —4 — mA
RPH |Pull-High Resistance 3.0V VIL=0V 50 100 150 KQ
Rosc=300KQ 1.8 2 22
FSYS1 | System Clock (RCOSC) |, |  Rosc=150KQ 36 | 4 | 44 |MHz
' Rosc=91KQ 5.4 6 6.6
Preliminary 18-3 Ver. 1.0
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JA21000 Series

Pad Diagram
1. JA21003
JA21003
01
PA3
02
PA2
03
PA1 15
PWMB
04 || 05|06 || 07 || 08||09]]|10 11 |] 12 13 14
PAO | |PBO||PB1||PB2]||PB3||VSS||OSCI |vDD||VvDD PWM VSS
Note The IC substrate should be connect to VSS
Preliminary 18-4 Ver. 1.0
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JA21000 Series

2. JA21007

JA21007

01
PA3

02
PA2

03
PA1

04 05 06 07 08 09 10 11 12 13
PAO||PBO| [PB1||PB2||PB3||VSS||OSCI |VDD||VDD PWM

15
PWMB

14
VSS

Note The IC substrate should be connect to VSS

Preliminary 18-5
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JA21000 Series

3. JA21014

01
NC

02
NC

03
NC

04
NC

05
PA3

06
PA2

07
PA1

08
PAO

JA21014

24
PWMB

23
VSS

22
PWM

09
PBO

PB1|| PB2||PB3||VvDD

14 15 16 17 18
VSS|| NC || NC | |vDD| | VDD

19 20
DSCQ [OSCI PVDLO

21

Note

1. The IC substrate should be connect to VSS

Preliminary
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JA21000 Series

4. JA21018

01
NC

02
NC

03
NC

04
NC

05
PA3

06
PA2

07
PA1

08

PAO

JA21018

24
bWME

23
VSS

22
PWM

09
PBO

PB1| | PB2||PB3

VDD

14 15
VSS| | NC

17
VDD

VDD

19 20
DSCQ [OSCI PVDLO

21

Note

1. The IC substrate should be connect to VSS

Preliminary

TEL 886-3-5770755

FAX 886-3-5770756

18-7

E-mail sales@jaztek.com.tw

Ver. 1.0

Web-site www.jaztek.com.tw



MZTEK JA21000 Series

5. JA21032

JA21032

01
PA7

02
PAG

03
PA5

04
PA4

05
PA3

06
PA2

07
PA1

08
PAO 09 10 11 12 13 14 15 16 17 18 19
PBO (| PB1||PB2||PB3||VSS||OSCI|{|VvDD| |vDD PWM VSS PWME

Note The IC substrate should be connect to VSS

Preliminary 18-8 Ver. 1.0
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JA21000 Series

6. JA21043

01
PA7

02
PAG6

03
PAS5

04
PA4

05
PA3

06
PA2

07
PA1

08

JA21043

PAO

09
PBO

10
PB1

11
PB2

12
PB3

13
VSS

14
0SCl

15
VDD

16 17
VDD PWM

18
VSS

19
PWM

Note The IC substrate should be connect to VSS

Preliminary
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MZTEK JA21000 Series

7.JA21064

JA21064

01
PA7

02
PAG

03
PA5

04
PA4

05
PA3

06
PA2

07
PA1

08
PAO 09 10 11 12 13 14 15 16 17 18 19
PBO (| PB1||PB2||PB3||VSS||OSCI||vDD| |VvDD PWM VSS PWMH

Note The IC substrate should be connect to VSS

Preliminary 18-10 Ver. 1.0
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JA21000 Series

8. JA21085
JA21085
pwiig
20N s
b6
03, 4
b A4
N %] B 1] Bl Eo] B'e 1] Bela] 8] [N 8 1 [ €] [N E] [N E [ Es]6Eelil'sd

Note The IC substrate should be connect to Vsg

Preliminary 18-11 Ver. 1.0
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JAZTEK JA21000 Series

9. JA21128
JA21128
!
21
da
o,
PA’s %] [P 1 ERd Eeol B8 1l peal BEel B4l Fa s Beel bad b Ssld'Scllvs d

Note The IC substrate should be connect to Vsg

Preliminary 18-12 Ver. 1.0
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XJAZTEK JA21000 Series

10. JA21170

JA 2117020

23
PW MB

o
ol
H
<
NN
N

)>:
N
[2)

CAICAIE
= IN=lINs<]

>a P 5| P

w & |l

e [F0d [pR0] (2% [FE ) [P o IP'sl be'al [pe's] boes) b MdsloSEN Bl ¥5D)

Note The IC substrate should be connect to Vsg
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JA21000 Series

11. JA21256

U_.|[T U_.([T T ||O Y U O U |0 ||o [|O
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JA21256
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Note The IC substrate should be connect to Vsg
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MZTEK JA21000 Series

12. JA21340

JA21340
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Note
1. The IC substrate should be connect to VSS
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XJAZTEK JA21000 Series

I/O Port structure
For the PAO~PA3, they are defined as NMOS open drain output only when PAC is set as output mode.

Data Bus D Ql—
PAC-WR CK _q
s
Reset |
esel /I
PAC-RD ]
oo —IX
PA-WR CK  q
S PAQ -- PA3
[ N
A\ /

oarD S

XN

<_<]7.

PA Change Q D
State INT —

Qg CK
Reset
PA-RD

)

For the others of the Port A, they can be configured as follows

PXR
Data Bus D Q|l— |_ ET o
PXC-WR CK a _\—3—{
|
Reset — b
PXC-RD I N| |
D Q
PX-WR CK _q PA4 - PA7
S v—D_< N PBO -- PB7
|
Yy
=
< <] '7
PX-RD x
D $
PX Change Q
State INT Q .CK
s PXI
Reset
PX-RD
Preliminary 18-16 Ver. 1.0
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JAZTEK

JA21000 Series

Application Circuit 1 (JA21003~JA21085)

VDD
osC
c Rosc vss
N—
PWM
PWMB
VDD
L~
AUD1
VDD
AUD2
Note
Preliminary

TEL 886-3-5770755

ouT7
PA7
ouT6
PA6
OouT5
PA5
ouT4
PA4
OuT3
PA3
ouT2
PA2
OouT1
PA1
ouTo
PAO
TR e TR s TR sl TR13 mle TR17 e TR2 sl TR25 sl TR29 sl
PBO o —t o o ° o o > = > = = o4 ° >
TR2 mle TR G TR0 e TR14 sl TR18 mllee TR2 e 'TR26 sl
PB1 © >t o o— ° o ° >t [ O o ° o TRBO—I—v_
TR e TR7ml TR e TR15 sl TR19 mllee TR23 e TR27 sl
PB2 [0 0+ i © o o S e ¢ B O o [0 51 TR31 2Ly
TR mle TRl TR12 e TR16 sl TR20 mllee TR2 e TR28 sl
PB3 [0 0+ : © 0 0 o 9 o 0 o O o ,—oo—'maz,lgb
Easy 4 ?7 Easy 8
| Easy 12 Easy 16
|
', Easy 20 Easy 24 . »
| sy 2% Easy 32

GND for Easy 4

JA21003 ~ JA21085

1. The AUD1 and AUD2 is shared with PWM and PWMB.
2. The capacitor “c” is suggested as 0.1uF. (if with motor application, a 10-100uF capacitor should be
added in addition)
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MZTEK JA21000 Series

Application Circuit 2 (JA21128~JA21340)

VDD
VDD pa7 Jout?
osc PAG SEE
c* Rosc
PA5
R P Jours
PA3 OuUT3
PWM PA2 OouUT2
PWMB ouTH
PA1
PAO ouTo
VDD
TR1 TR, TR17, TR25, TR33, TR41, TRA49, TR57,
e I T T S o T 2 T = o T
TR2 TR0 sl TR18 sl TR26 sl TR ke TRA2 b TR50 s
PB1 o > o o 9 o o © Jalan TR58_I_°_
TR e TR sl TR19 e TR27 mle TR3S e TRA3 ke TRET sl
PB2 ° > ° o ° > ° > o °— ° ron—TRSQ_I_A_
TRA mle TR 2 TR20 sl TR28 sl TR3 G mmle TRAY TR52 e
PB3 l—DD—i rDD—1 l—DD—' rDD— J—DD—i rDD—1 rDD—'TRSU-I—D_
TR sl TR 3 s TR21 sl TR29 sl TR37 sl TRAS sl TR53 s
TRE sl TR14 ke TR22 mde TR30 sl TR G TRAG sl TR54 sl
PB5 !-ov— oY !-ov— jlan llan Judian [-oo—TRsz_l_D_
PB6 TRIL)-I-O—w TR!les_ TRZI:iQ-I-o—> TRSILQ-I-O_' TRS]Szzl—o_ TR4IZSI-°—' TR5[§°—|—°_ TRSS_I_v_
VDD TI'\"B_'— TR16 mull TRQ'A—'— TR3'2-|— TRl TR Sl TR56 mullm
PB7 i Tt N Tl B PO [0S iTReduly
Basy 8 "/ Easy 16:
| Easy 24
/ Basy 32! asy 40
," 4 Easy 48; £ 56
AUD2 ,' 88Y. 22 Easy 64
1
GND for Easy 8

JA21128 ~ JA21340

Note 1. The AUD1 and AUD2 is shared with PWM and PWMB.
3. The capacitor “c” is suggested as 0.1pF. (if with motor application, a 10-100uF capacitor should be
added in addition)

Revision History

Date Reversion #

2004.6.14 09 . Add AUD2 to JA21032, JA21043

Add AD5 algorithm description
2005.4.15 . . Delete bonding location
Modify PB is I/0O pin
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