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Feature :

» 8 bit DSP

* System speed 48MHz.

Built-in 1M bit (128 K Bytes) OTP memory
Built-in 1K bit(128 Bytes)SRAM

Built-in 12/13 bit PWM

Built-in 2 x 8bit Timer

Built-in 8 110

Built-in 2.0V 80mA LDO

Built-in 4 channel MIDI.

Built-in Watch-Dog Timer circuit

Built-in PWM 8Q/0.18W to drive speaker
Operation voltage : 2.2V~5.0V

Duration :
aP58M1 body --- sample rate 4688 Hz
Coding AD5 AD6 ADS8 PCM10 PCM16
durations 42sec 35sec 26sec 20.9sec 17.5sec

Pin Assignment :

GND% ¥ Lo
VCC'? ?Fﬂ‘r
SPKP== ?Pﬂz
SPKN < 2 p03
DIPS / SOPS
1 GND P System Ground
2 vCC P Chip Power
3 SPKP (@) Speaker Output
4 SPKN (@) Speaker Output
5 PO [3]/ VPP /Reset I/0 Port-0 I/O Bit3. or VPP or EXT Reset pin
6 PO[2] /0 Port-0 I/O Bit2.
7 PO[1] /0 Port-0 I/O Bit1.
8 PO[0O] /0 Port-0 1/0O Bit0
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pos & 12 pos
PO7 '"? ﬁ‘ P04
GND == ——=NC
NC % -:Tg-'REG v
VCC =i = P00
SPHP% %Pﬂ‘r
NC=S == P02
SPKN =2 2~ po3
SOP16
Pin No. Designation Description
1 PO[6] /0 Port-0 I/O Bité.
2 PO[7] /0 Port-0 I/O Bit7.
3 GND P System Ground.
4 NC
5 vCC P Chip Power.
6 SPKP (@) Speaker Output.
7 NC
8 SPKN @) Speaker Output
9 PO [3]/ VPP /Reset /0 Port-0 I/0O Bit3. Or VPP or EXT Reset pin
10 PO[2] /0 Port-0 I/O Bit2.
11 PO[1] /0 Port-0 I/O Bit1.
12 PO[O] /0 Port-0 I/0O BitO0.
13 REGV P Digital Power. ( LDO voltage output ).
14 NC
15 PO[4] /0 Port-0 I/O Bit4.
16 PO[5] /0 Port-0 I/O Bit5.
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Group Options :

Selectable options that affect each individual group are called Group Options. They are:
Edge or Level trigger.

Unholdable or Holdableoption.

Re-triggerable or Non-retriggerable option.

Stop pulse disable or enable.

a. Trigger is shorter than a voice output b. Trigger is longer than a voice output
51
52
L L |
CoOUT / Groupd N / Groupl M / Group? NS Group? N
STP 1 1 1
i HETETTTTTTTT LETTTTTTTETTT LLEETTTTEEET TR rTT
Fig. 1 Level, Unholdable, Non-retriggerable
a. Trigger is shorter than a voice output b. Trigger is longer than a voice output
51
52 — | O
CouT / Group? J Group1 S Group? X Group 2 |
i LTTTTETTTTE THERTTTT LTTEETTTT T
Fig. 2 LevelHoldable
a. Level Unholdakle
SBT | l—"\\\—| | | |
COUT /S Group1 N/ Group 2 X Group? X Group 2 Hff S Group WY/ Group 1 Y
b. Level Holdable
e . W 1 —
couT fGrDup1 I ,.-'an:uupE }(Grnup? :{GmupE | /f ;‘rGrDupN| J-"’(GruL:|::n1 |

where M is up to 254

Fig. 3 SBT sequential trigger with Level Holdable and Unholdable
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a. Trigger is shorter than a voice output b. Trigger is longer than a voice ocutput
51
i I e B | —
COUT S Group? hY S Groupl Y / Group2 A
5TP 1 1 [
LER LETTETTETTTT LT LTI
Fig. 4 Edge, Unholdable, Non-retrigger
a. Trigger is shorter than a voice output b. Trigger is longer than a voice output
51 |
& |
CouT J/ Group2 J Groupi J  Group?2 b
LED TTTTTTTIITT T [TTTTTTTTTTIT]
Fig. 5 Edge, Holdable
a. Edge Unhcldable
Rm | A S B
COUT d Group1 N/ Group 2N 7/ S Group N Y Group 1 N
b. Edge Holdable
| m N\ m —
CouT ,r‘r Group 1 | meupE "1 ff.f fGru:uup M | ,.r"' Group 1 |
Whers M is up to 254
Fig. 6 SBT sequential trigger with Edge Holdable and Unholdable
S
seT L on |  |loff L L
audio __/Group1 /group2 W /GroupN', /Group1
SBT i
LOOP | |on off L ||
audio /Group1‘/Group1'/Grd 5, /groupN\/groupN\ /grol

Fig. 7 SBT sequential trigger with On/Off

5/20

v1.0



aP58M1 Data Sheet

Jf’ L u Integrated Circuits Inc.

Trigger Mode
There are 7 trigger modes
e SBT Mode.
e Key Mode.
e Key(Matrix) Mode.
e MP3 Mode.
e 1-Wire Mode.
e 2-Wire Mode.
o 3-Wire Mode.

e SBT Mode:

Maximum Voice Groups : 254 for each I/O. All 1/O can be chosen input or output. Each Voice
Group can have its independent trigger options (See Fig. 1,2,4 and 5 ). SBT mode has an
additional on/off function. (See Fig. 7).

P00 P01 P02

SEQ/VOL/OUT SEQ/VOL/OUT SEQ/VOL/OUT

SEQ : Sequential Play (See Fig. 3 and 6).
VOL : Volume Control
Output :BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL

P03
SEQ/VOL/Reset/OUT

P04 ~ P07
SEQ/VOL/OUT

e Key Mode:
All' I/O can be chosen input or output .Each Voice Group can have its independent trigger options
(See Fig. 1,2,4 and 5).

P00 P01 P02 P03 P04 ~ P07
1 key Key in Out Out Out/Reset Out
3 key Key in Key in Out Out/Reset Out
7 key Key in Key in Key in Out/Reset Out
15 key Key in Key in Key in Key in Out

Output :BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL

1 key settin
Voice Group P00
Swi1 0
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3 keys setting :

Voice Group P00 P01
Swi1 0 1
SW2
SW3 0
7 keys setting :

Voice Group P00 PO1 P02
SW1 0 1 1
SW2 1 0 1
SW3 1 1 0
Sw4 0 0 1
SW5 1 0 0.
SW6 0 1 0
SW7 0 0 0

15 keys setting :

Voice Group P00 P01 P02 P03
SW1 0 1 1 1
Sw2 1 0 1 1
SW3 1 1 0 1
SwW4 1 1 1 0
SW5 0 0 1 1
SW6 1 0 0 1
SW7 1 1 0 0
SW8 0 1 1 0
SW9 0 1 0 1
SW10 1 0 1 0
SW11 0 0 0 1
SW12 0 0 1 0
SW13 0 1 0 0
SW14 1 0 0 0
SW15 0 0 0 0
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e Key(Matrix) Mode :
The sound group is triggered by combining POO to PO7 and GND in a matrix. All I/O scan be
chosen input or output. Each Voice Group can have its independent trigger option (see Figures

1,2,4and 5).
P00 P01 P02 P03 P04 P05 P06 P07
4MKey | Scanin | Scanin | ScanOut | Vol/Reset/Out - -
6MKey | Scanin Scan in Scan in Scan out - -
9MKey | Scanin Scan in Scanin | Vol/Reset/Out | Scanout | Scan out -
12MKey | Scanin | Scanin Scanin | Vol/Reset/Out | Scanout | Scanout | Scanout --
16MKey | Scanin | Scanin Scanin | Vol/Reset/Out | Scanin | Scanout | Scanout | Scan out
20MKey | Scanin Scan in Scan in Scan in Scanout | Scanout | Scanout | Scan out

Output :BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL
VOL : Volume Control

4MKeys : In(P00 , P01)xOut (GND,P02)  6MKeys : In(P00 , P01, P02)xOut (GND , P03)

me S P00 PO1 P02
GND
GND 4 /. 78
161 Voo TG1 TG2 TG3
P02 P03
4{33 /Tg.q ’/TGai /TGE /TGG

9MKeys: In(P00,P01,P02)xOut (GND,P04,P05) 12MKeys: In(P00,P01,P02)xOut (GND,P04,P05,P06)

san o o P00 P01 P02
GND
GND 7 V4 F4 % TG1 /TGE / TG3
TG1 T1G2 TG3 P04
V104 V1o Ve
AL S 7 P 7
TG4 TGS TG6 P05 4 7 o
TGT TG TG9
P05
/. Pl P P06
TG7 TG8 1G9 Va0 Vet Ve
8/20 v1.0
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16MKeys: In(P00 , P01 , P02 , P04) x Out (GND , P05 , P06 , P07)

P00 P01 P02 P04

GND

/TG 1 /TGE /TGS /TG4
P05

/{I'G5 /TGE /I'G? /I'GS
P06

/I'GQ 4{310 /I'G‘H /I'G‘IE
PO7

/I'GH /"I'GM /I'G‘IE /:I'G‘IE

20MKeys: In(P00 , P01, P02, P03) x Out (GND , P04, P05, P06, P07)

POO P01 P02 P04
= /TG 1 /TG 2 /TGS /TG:l
ZZZ ’/TGS /TGB /I"G?'r /I'GS
’/TGQ /TGH] /I'GH /I'G’1E
it /I'GH '/TGM 4615 /I'G‘IB
2 /I'Gﬂ' /:I'G18 /I'G‘IQ /I'GED

e MP3 Mode
User can start to Play or Pause the voice by P00 pin, and Backward or Forward play by P01 pin or
P02 pin, up to 254 Voice Sections.

P00 P01 P02 P03 P04 ~ P07
Play/pause backward forward Reset / Vol / Out Vol / Out

VOL : Volume Control
Output :BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL
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1-wire mode :

P00 P01 P02 P03 P04 ~ P07
Rx Out Out Out/Reset Out
Output :BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL
: | Tstop
‘ Tweak FTHy rTL = *
CLK ﬂ . ﬂ - U U U U
0 1 0
D7 D6 D5 D4 D3 D2 D1 DO
Busy r

4.5ms < Tweak < 7ms 100us<TH< 1ms Logic-1:3H+1L
Tstop >=2ms 100us<TL< 1ms Logic-0 : 1H+3L
2-wire mode :
P00 P01 P02 P03 P04 ~ P07
Sdata Sclk Out Out/Reset Out
Output :BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL
+ Tweak —r Tstop

CLK

DATA

XD?XDGXDS)(D4)(D3)(02)(D1)(Do)(

Busy

Latch on rising edge

4.5ms< Tweak < 7ms
Tstop > 2ms

TH > 80us
TL > 80us

160us< TH+TL < 2ms

Tsetup > 50us
Thold > 50us
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. 3-wire mode :
P00 P01 P02 P03 P04 ~ P07
Sdata Sclk Cs Out/Reset Out

Output :BusyH , BusyL , 3Hz , 6Hz , LED-dyna , StopH , StopL

— |Tea Ted[
/CS
+ Tweak JTH; T ¢ Tstops,
CLK L L L e L T L]
DATA | D7 D6 D5} D4 | D3| D2|D1]DO]
Latch on rising edge P
Busy
4.5ms< Tweak < 7ms TH > 80us Tsetup > 50us Tca > 10us
Tstop > 2ms TL > 80us Thold > 50us Ted > 10us
160us< TH+TL < 2ms
Command :
command D7 D6 D5 D4 D3 D2 D1 DO
play sentence(n) 01 ~DF
set volume (n) E n
reserved FO~F7
repeat off F8
repeat on F9
Vol- FA
Vol+ FB
Play Next FC
Play Previous FD
Pause / Resume FE
Stop FF
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DC Characteristics(VCC =3.0V VDD =2.0V -GND =0V - TA=257)

Symbol Parameter Min. Typ. Max. Unit Condition

PORTO[2:0] Driving Current 2 12 mA VOH=2.7

PORTO[3] Driving Current 2 mA VOH=2.7
SPKP/SPKN Driving Current 200 mA RL = 80 @3.0V
SPKP/SPKN Driving Current 320 mA RL = 80 @4.5V

PORTO[2:0] Sink Current 2 12 mA VOL=0.3

PORTO[3] Sink Current 2 mA VOL=0.3
SPKP/SPKN Sink Current 200 mA RL = 80 @3.0V
SPKP/SPKN Sink Current 320 mA RL = 80 @4.5V
| STD Standby Current 05 | 1 2 | ua | ;5/‘\{/‘@%;‘1' g \;v
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m | YPICAL APPLICATIONS :
KEY Mode and SBT Mode
VCC
L Cl
7 106
VCC
ot P00 e
Six s REGV || |-»
5% P02
i SPKP 8/160
D'_—r P03 SPKN Speaker
c2 " |(Reset)

102 LTJ' GND
?

Note :
C1 must be connected directly on the VDD and GND pins of the chip

C2 If your environment is prone to disturbance . it is
recommended to add.

If you use 16 pin, need to add a capacitor 104 to GND

at REGV pin.
MP3 Mode
VCC
J_ Cl
3 106
vCcC
55 P00 (Plav/Pause) e
55 P01 (Backward) OV | | ’
55— po2 (Forward)
5

P03 (V++or V--) SPKP 8/16Q
SPEN Speaker

GND

$
Note :

C1 must be connected directly on the VDD and GND pins of the chip

If you use 16 pin, need to add a capacitor 104 to GND
at REGV pin.
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Key (Matrix) Mode
TGl TG2 TG3
~0— 0— -1
_ ’_O veeT
TG4 TGS TG6 L [ |
Tof’f::—- .I_O/D_“ ’—of" T 106
VCC
' P00 104
i REGV || |-»
—o P02
SPEP 8/160
P03 SPEN Speaker
GND

-

Note : C1 must be connected directly on the VDD and GND pins of the chip
If you use 16 pin, need to add a capacitor 104 to GND

at REGV pin.
1-Wire
VCC
J_ Cl
e VCC VL Lo
21 P00 104
E BusyH POl REGV | | P
= < BusyL P02
SPEN Speaker
GND
] :
Note : C1 must be connected directly on the VDD and GND pins of the chip
If you use 16 pin, need to add a capacitor 104 to GND
at REGV pin.
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2-Wire

:

VCC
J— Cl
VCC ¢ o
SDATA
— P00 104
= SCLK POl REGV ” »
o < BusvH P02
SPKP 8/16Q
P03 (Reset) SPKN Speaker
GND

Note : C1 must be connected directly on the VDD and GND pins of the chip
If you use 16 pin, need to add a capacitor 104 to GND

at REGV pin.
3-Wire
VCC
1 Cl
vee - 106
SDATA
: >‘ P00 104
= SCLK POl REGV || >
- CS -
SPKP 8/ 16
P03 (Reset) SPKN :ﬂ Speaker
GND

at REGV pin.

:

Note : C1 must be connected directly on the VDD and GND pins of the chip
If you use 16 pin, need to add a capacitor 104 to GND
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Amplify Application Circuit : aP4890K(1.4WX 8Q) and aP4890U(1.7W X 8Q)

PWM AMP. circuit :

+—

1w0s~106— Lgnp=ld O |Lpgo— 5=
oD+ vec=2] ap58M1 F=po1— 35—
spkp=>- sops |[b-pgr—3%—

sPkn=t]{ DIP8 [ S.pp3 =%

4=

aP4890U

busyH ﬁ
: shu::}awn /}U’DE i

1uF

SEKE 0.33uF 1—} |—t—= Bypass GND %—* VDD
= |—1:a—m—l«= +IN vopké=—) L3
560 0K 10§ % w S
SN 3 —) i—%._.: N Vo1l ™

192T 0.33uF
—_
20K
o aP4890K
20K 1 \ j 8
TuF —=jshutdown-" 02—

Spﬁlzlmirg.zauf H FH’T Bypass GND ?—* : IVDDI

p— . ’II_LzT:uT{—' 2K g ::-': \;E;? 5 Y T8

1

20K
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PACKAGES DIMENSION OUTLINES

DIPS8
symbol eri Ilimeter

Min Nom Max

o A 3.20 330 | 5.40

— [v ] 0t = 0.53
ﬁ b1 0.43 0.46 T0.49 |

| 0.25 e 0.30

Tl 0.24 0.25 0.26

D 9.20 9,30 9.40

E 6. 30 6. 40 6. 50
s_"" el e 2.5485¢ |

= eA 8. 30 8.80 9,30

L 300 | — | =

) . E
N

SECTION A-A v

Note:
1. All dimension are in mm;
2. DimD &E does not include plastic flash;
Flash: Plastic residual around body edge after
dejunk/singulation.
3. Dim b does not include dambar protrusion/intrusion.
4. Plating thickness 0.007-0.020 mm.
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1 2 4 5 6 7 E ] 10
i
MILLIMETER
SYMBOL
| MIN NOM MAX
ro.om.os
PN1E e ~ T e i
5 sern [ | \ [ T T / ; A 1.55 165 175
i Az J AZA Pt
| G / \\ I Al 010 020 025
| st N\
- i el R
A,J | t a2 135 145 155
L
c — 11—
A3 060 070 080
0545REF |
1 | - 1 b 030 040 50
|
| c 017 020 025
] }
D 480 490 500
E 580 600 620
g E1E
® i £ 380 390 400
A - R0.80
1 AT = 27BSC
— i
105 T
‘_ L 1 L | = L 050 ‘ 50 ‘ 70
- | \ |
i | |
\ | \ | u 0SREF
L Bl e i -
8 0° & 8
s
. EEYLE:
® {2 mm ey
B 2019-03-29
" - SOPBL(150mil)-POD
& it
W e [FE
&=
S R 1 1]
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SOP16

MMMMMMMMMM

[
g
&
L f— L
.;EAL
ﬁ“
t
g
[

0: 0 5
= K
< 0.15 020 025
] ﬁ ﬂ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ & L e 1o ]
E 580 6.00 6.20
F L
& 1 5 390
L \ |
\ ) > ’ e 12785C
N NG
"
F | L 050 ‘ 060 ‘ 070
[ H E E ﬁ @ ﬁ L 1.05BSC L |
—=— —e -
El 0 2 &
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History

Version no. Date Description

0.1 12/12/2022 Internal Initial APLUS Release.
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