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1. General Description

The N588Hxxx is an advanced 3-ch Voice/Melody IC that combines with the technology of 8-
bit 65C02 core and new 4-bit or 5-bit MDPCM synthesizer to implement sophisticated
applications in high level of sound quality.

The N588Hxxx improves the structure to minimize the external components for various
applications. In addition, it allows customers to use internal Rosc with precise frequency
control to save BOM cost and gain lower frequency deviation.

Furthermore, the N588Hxxx provides lots of function includes 16 ~ 24 1/0Os where one port
with high drive current, 128 ~ 192 Bytes RAM, H/W IR carrier, 2-ch Comparator and Low
Voltage Detection. Meanwhile, N588Hxxx builds in 3-pair output pins with 64-level control
for the applications of motors tiny control. The N588Hxxx also build in Watch Dog Timer
and Low Voltage Reset to prevent latch-up situation occurring.

The N588Hxxx family contains several items with different playback ROM size and duration
as shown below table:

N588Hxxx | HO61 | HO81 | H120 | H170 | H200 | *H201 | H250 | *H251 | H340 | *H341 | H480 | H650
ROM (KB) 206 254 414 510 704 704 830 830 1020 | 1020 | 1534 | 2044

Sec.
e 65 80 131 162 223 223 263 263 324 324 486 648
(NM4, 6KHz)
1/0 16 16 16 16 24 24 24 24 24 24 24 24

*N588H201, N588H251, N588H341 no support LVD
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Features

VDD range:
B 4MHz/6MHz: 2.2 ~ 5.5V
B 8MHz: 2.6 ~55V
System clock: 4, 6, 8 MHz
Oscillator: builds in internal Rosc (TRIM)
RAM: 128B ~ 192B
16 ~ 24 bi-directional 1/0 pins
B BP00 ~ BP07, BP10 ~ BP17 can be set as Input or Output status individually

» Provides 8-pin with high sink current capability to drive LEDs
» 3-pair H/W PWM 1/0 pins with 6-bit resolutions to control motor

YV V V V

A\

YV Vv

B BP00/02/04 are defined as 3 H/W PWM 1/O pins. They can be paired with
BP01/03/05 respectively by same (or opposite) phase of output waveform

Builds in IR carrier generation circuit for simplifying firmware IR application
Algorithm: 4-bit NM4, 4-bit NM4S, 5-bit MDM
Audio output: 12-bit PWM
Channel: 3-channel Voice or Melody
B 3-ch Voice
B 3-ch Melody
B 1-ch Voice + Dual tone melody
Built-in Watch-Dog Timer (WDT)
3 voltage levels of Low Voltage Reset (LVR) by mask option
B LVR:2.0V,22V, 27V
Builds in Low Voltage Detection (LVD) with 4 voltage levels

mLVD: 2.2V, 2.4V, 2.7V, 3.3V (N588H201, N588H251, N588H341 no support
LVD)

Built-in 2-channel comparator
Support PowerScript™ for developing codes in easy way
Full-fledged development system
B Source-level ICE debugger (Assembly & PowerScript™ format)
B Ultra 1/0™ tool for event synchronization mechanism
Available package form:
B COBis essential
B Package SOP14 (150 mil): N588H061, N588H081; 5 x 10
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B Package SOP14 (150 mil): N588H120, N588H170; 4 x 10
Package SOP20 (300 mil): N588H061, N588H081, N588H120, N588H170; 8 x 10

Package LQFP48 (7x7 mm): N588H061, N588H081, N588H120, N588H170; 16 x
10

Package LQFP48 (7x7 mm): N588H200, N588H250, N588H340; 20 x 10
Package LQFP64 (7x7 mm): N588H200, N588H250, N588H340; 24 x 10
Package LQFP64 (10x10 mm): N588H480, N588H650; 17 x 10

Package LQFP128 (14 x 14 mm): N588H480, N588H650; 24 x 10

3. Pin Description

Pin Name 1/0 Function

/RESET I IC reset input, low active.

®  General input/output pins.
®  Each pin can be set as Input or Output individually.
®  When the pin will be set output by BPOD, user needs to set BPOx value of

0/1 first.
®  For output pin, BPO provides high-sink current.
BPOO ~ BPO7 1/O ®  For input pin, it can be set as pull-high or floating

®  BP00/02/04 can be set as 3-pin H/W PWM output with 64-level resolution.
They can be paired with BP01/03/05 (also H/W PWM output) respectively
with same or opposite phase of output waveform

®  BPO07 can be configured as IR carrier output

®  General input/output pins.

®  Each pin can be set as Input or Output individually.

®  When the pin will be set output by BP1D, user needs to set BP1x value of
BP10 ~ BP17 1/0 0/1 first.

®  For input pin, it can be set as pull-high or floating.

®  BP1 can generate interrupt request to release IC from STOP mode

®  General input/output pins.
®  Each pin can be set as Input or Output by group, BP20 ~ BP23 configured
by BP2D[0], and BP24 ~ BP27 by BP2D[1].

*BP20 ~BP27 /0 ®  When the pin will be set output by BP2D, user needs to set BP2x value of
0/1 first.
PWM+ O PWM driver positive output to drive speaker directly
PWM- ] PWM driver negative output to drive speaker directly
VDD Power | Positive power supply for uP and peripherals
VSS Power | Negative power supply for oscillation, uP and peripherals
VDD_IO Power | Positive power supply for 1/0
VSS_IO Power | Negative power supply for 1/0

Release Date: Aug. 2017
-5- Version A19.0



NUVOTON N588H Data Sheet
=

Pin Name 1/0 Function
VDD_SPK Power | Positive power supply for speaker driver
VSS_SPK Power | Negative power supply for speaker driver
Note: BP20 ~ BP27 only provides in N588H200/201, N588H250/251, N588H340/341, N588H480 and
N588H650
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4. Block Diagram

OSC (TRIM)
< » BP00 ~ BPO7
Clock —»{ Timer/ Comparator /IO  |«——» BP10 ~ BP17
Generator Counter » BP20 ~ BP27
I I !
\ 4 \ 4
RAM/ ROM MCU Core MIXER | | pwM > PWM+
Register g > PWM-
5. Electrical Characteristics
5.1 Absolute Maximum Ratings
Parameter Symbol Conditions Rated Value Unit
Power Supply VDD-VSS - -0.3t0 +7.0 \Y/
Input Voltage VIN All Inputs VSS -0.3to VDD +0.3 \Y/
Storage Temp. TSTG - -55 to +150 °C
Operating Temp. TOPR - 0to +70 °C

Note: Exposure to conditions beyond those listed under the Absolute Maximum Ratings table may adversely
affect the life and reliability of the device.

5.2 D.C. Characteristics

(VDD — VSS =4.5V, TA=25° C, No Load unless otherwise specified)

Parameter Sym Conditions Min Typ Max Unit
Fosc = 4 MHz 2.2 - 5.5 \Y;
Operating Voltage Vop Fosc =6 MHz 2.2 - 5.5 V
Fosc= 8 MHz 2.6 5.5 \Y;

No load, Fosc = 6 MHz

- 5 7 mA
. N588H061 ~ N588H341
Operating Current lopy
No |Oad, FOSC =6 MHz
- 75 9.5 mA
N588H480, N588H650
Standby Current (STOP) lpp1 No load - 1 2 LA

Release Date: Aug. 2017
-7- Version A19.0



NUVOTON N588H Data Sheet
—

Input Low Voltage Vi All input pins Vs - 0.3 Vpp \V
Input High Voltage ViH All input pins 0.7 Vpp - Vb Vv
Input Current IIN1 | VIN =0V, pulled-high resistor -5 -9 -14 LA
BPO, BP1, BP2 = 500KQ
Input Current IIN2 | VIN =0V, pulled-high resistor -15 -30 -45 LA
BPO,BP1, BP2 = 150KQ
loL Vpp =3V, Vour = 0.4V 8 12 - mA
Output Current lon Vop = 3V, Vour = 2.6V -4 -6 - mA
(BPO) loL Vpp = 4.5V, Vour = 1.0V - 25 - mA
lon Voo = 4.5V, Vour = 3.5V - -12 - mA
loL Voo = 3V, Vour = 0.4V 4 5 - mA
Output Current lon Vpp =3V, Vour = 2.6V -4 -6 - mA
(BP1, BP2) loL Vpp = 4.5V, Vour = 1.0V - 12 - mA
lon Vpp = 4.5V, Vour = 3.5V - -12 - mA
Output Current loL1 RL=8Q +250 - - mA
PWM+ / PWM- lon1 [PWM+]---[RL]----[PWM-] -250 - - mA
Comparator input common |y~ VDD=2.2 ~ 5.5V 0.1 VDD-15 | V
mode range
Comparator input offset Vos External (Vcm=2.5V) 50 - mV
voltage
CTL_CPU[5,3]=0_1 2.2
. CTL_CPU[53]=11 2.4
LVD detect voltage V\ivb - - Vv
CTL_CPU[5,3]=00 2.7
CTL_ CPU[5,3]=1.0 33

Note*: N588H201, N588H251, N588H341 no support LVD

5.3 A.C. Characteristics
(VDD =4.5V, TA = 25°C, No Load unless otherwise specified)

Parameter Sym Conditions Min Typ Max Unit
Fosc = 4 MHz 3973 4096 | 4219
Main Clock Frequency FM Fosc =6 MHz 5960 6144 6328 KHz
Fosc = 8 MHz 7946 8192 | 8438
Frequency Deviation b Fmax — Fmin)/Fmin
! Volt);ge Drop Y| aFiF (@VDD: 2.4 ~) 4.5V ) 2 ) %
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6. Application Circuit

Speaker
VDD_SPK PWM+
2 vDD_IO PWM- VDD_IO
——/\\-e—vDD
10 obm »7‘
— LED
l AF |01 | W
\
‘<|7 = BPO7 Trigger
- BP10 =
| i
g;g Tn'gg%
|
R Be21
0.1uF
- VSS 0 VSS  VSS_SPK

T—

= V

Note:
- For general applications, C1 (4.7uF) is must to stable system power
- For motor application, the C1 (4.7uF), C2 (0.1uF), and R1 (10Q) are all necessary
- C1 value need to be adjusted according to the loading, such as motor control application.

- C3(0.1uF) is required to stabilize reset signal
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7. Package Information

N588H061 / N588H081
SOP14 (150 mil)

SOP20 (300 mil)

GPIO: BP10 ~ BP13, BP07, (5 x 1/0) GPIO: BP0O0 ~ BP03, BP10 ~ BP13, (8 x 1/0)
| I ]
BPOL | 1 20 [ BPO2
PWM+ [ 1 14 3 VSS5_SPK 8P00 —] 2 J)
vbD ] 2 13 1 VDD_SPK NC ] 3 18 [ VSS_SPK
WSS [ 3 MNS88HO6L 12 [ PWM- vDD ] 4 N588H061 17 [ PWM+
MN588H081 NC 1 3 N588H081 16 [ VDD_SPK
/RESET ]| 4 11 [ VSS_SPK N 6 s = ownn
BP1O ] 5 10 [ BPO7 JRESET —] 7 14 [ VSS_SPK
BP11 [ 6 g [ vDD_ID BP0 4 8 13 [ vDD_IO
BP11 ] 9 12 [ vss
BP12 ] 7 8 [ BPi3 Bp12 ] 10 11 3 Bpi3

LQFP48 (7x7x1.4mm footprint 2.0mm)
GPIO: BP0O ~ BP07, BP10 ~ BP17, (16 x 1/0O)

2ZZ2Z2%33%22338%8
48 47 46 45 44 43 42 41 40 39 38 37
NC [ O 361 NC
NC [ ]2 35 ] NC
NC [ |3 34 ] NC
NC [ |4 331 NC
VDD [|s N588H061 32[__] VSS5_SPK
NC [ s 311 PWM+
vss [+ N588H081 30 ] VDD_SPK
NC [ s 22 [ ] PWM-
JRESET [ ¢ 28] VSS5_SPK
BP10 [ |10 271 epo7
BP11 [ |11 2% | BPOG
BP12 [ |12 251 BPOS
13 14 15 16 17 18 19 20 21 22 23 M4
255335383385 ¢%
Es 358888328 3
c S
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N588H120 / N588H170
SOP14 (150 mil)

SOP20 (300 mil)

GPIO: BP10, 11, 12, 17 (4 x 1/O) GPIO: BP00~ 03, BP10 ~ 13, (8 x I/0)
— —
BPO1 — 1 20 1 BPO2
PWM- 1 1 14 [ PWM+ BPO0 — > 19 b BPo3
BP17 [ 2 13 [ NC NC ] 3 18 1 NC
vDD ] 3 N588H120 ,5 — VDD _SPK VDD ] 4 N588H120 17 I3 pwm+
N588H170 N588H170
vss 1 4 11 1 VSS_SPK A 16— vbD_sPK
NC ] 6 15 [ pwm-
/RESET [ 5 10 [ VDD IO JRESET —] 7 14 1 vss_spK
BP1O [ 6 g [ V5510 BP1I0 ] 8 13 [~ vDD_IO
BP11 [ 7 8 [ BP12 BP11 [ 9 12 [ vss
BP12 [ 10 11 [ BP13

LQFP48 (7x7x1.4mm footprint 2.0mm)
GPI10O: BP0OO ~ BP07, BP10 ~ BP17, (16 x 1/0O)

i

N0[
O

L N T

NC
VDD
NC
VsS
NC
/RESET
BP10
BP11
BP12

O A A

10

11

& IN

s N

&[] IN
&[] ON
£ ON
&1 IN
#1 IN
B[] IN
SN

N588H120
N588H170

—
[

-
@
-
oo

B[N
B[] 9N
w[] N

'Iss [ 1 NC

35| NC

34 [ ] NC

33 ] NC

3z ] NC

31 ] PWM+

30 ] VDD_SPK

5[] PWM-

28] V55_SPK

271 BPO7

261 BPO6
5[] BPOS

B

=]

o

i

£1dd I
vidd =
5Tdd |

9Tda [ |
de |5
or ssn [
oodg [ &
Todg [
zodg [
godg |1

or aaa [
rodg I
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N588H200 / N588H250 / N588H340

LQFP48 (7x7x1.4mm footprint 2.0mm) LQFP64 (7x7x1.4mm footprint 2.0mm)
GPIO: BP00 ~ BPO7, BP10 ~ BP17, BP24 ~ | GPIO: BP0, BP1, BP2 (24 x 1/0)
BP27 (20 x 1/0)
Fol b
= m @ m @ - E 2 gw"’ =
z2zz3222322%2%%3 2233882822283 85%2z2°¢%
OO rirr
AL LIE T e R TTEEER L
NC [ O 361 NC NC [ s =[] BP2S
NC [ |2 351 BPO4 NC O 51 x[] P24
BPOO [ |3 34 ] NC NC [ e =[] BP23
NC [ |4 33| BPOS NC [ a3 =[] pp22
Ne [ N588H200 22 bp2s NC [ N588H200 = [0 sp21
VoD ¢ NS588H250 31[] VS5_SPK :2 E“’ N588H250 jh; 3';2;_|0
= N588H340 « 1 pws ne o NS88H340 3 vss 1o
vss [z 23 [] vDD_SPK NC [ s =[] BP17
NC [|+# 281 PWM- NC [ s zz[] BP16
JRESET 10 27[] vss_sPK NC [ e =[] Bp1s
BP10 [ |11 26 [ V55 10 :2 E"' wi BP14
R & 12 BP13
Bei :uls 14 15 16 17 18 18 20 21 12 23 24 i NC [ e =[] BP12
U U I_I U U I_I U U U I_I U U ne E: 1 2 3 4 5 & i B 9 10 11 12 13 14 15 16 i :l peu
£3%5%5%883:538%¢% oUOOoUUOooOoOooooon
BEERASESSSES EEEEEEEEEREEEEY:
LI S = =) E 15}

N588H480 / N588H650

LQFP64 (10x10x1.4mm footprint 2.0mm) LQFP128 (14 x 14 x 1.4mm footprint 2.0 mm)
GPIO: BP0OO ~ 07, BP10 ~ 17, BP27 (17 x 1/0O) GPIO: BP0, BP1, BP2 (24 x 1/0)
< = 8 =
é 8 g é EEEEE
o Z 0 =1 @ zzzzzzzzzzZzzzZzzzzZzz RS Bedzzzzzzzz
2 22222 22 2 % H % 2 % z 8 OOoOOOONO000000D0000000RY T EO0000000
aon B B0 6006 s+ R T RO N nonaonononaononaononnnononaonaononnnn
OO0 ool 95 93 91 83 87 385 83 81 73 77 75 73 71 69 &7 65
48 47 4B 45 44 43 42 41 40 39 38 37 3@ 35 M 33
NC O 57 3 ne
NC [ 40 22 [] BPO7 NG =] 63 [ NC
NC ] 58 =R
NC [ @ 21 [J BPO6 = 61 [ BP27
NC [ 2 [0 BPOS = ss 5 oP2E
NC [ s2 za[] BPO4 :g = 102 . ; BP24
= 7 2 ePa3
NC [ s 23 [] vDD_IO ngl:ms (= P2z
55 &3
NC [ & 27 BPO3 NCE::}? ::Egé
Ne [ s N588H480 [ spo2 ne o 109 25 aroe
ne O = I he o N588H480 51 5 Beos
N588H650 Ne O 111 5 aros
NC [ &7 24 [] BPOO NC =] N588H65O 48 [ vDD_IO
NC [ ss 2] Bpa7 :EEJH 4:§:E33
NC [ = 22 [ BP16 =R =
BFOD
NC [} e 21[] BP1S :gl:n? 433"5—10
NC [ & 0[] sP14 NCE]JB :Sgié
Ne [ ez [ BP13 :EEm = ;:E;i
NC [ & 15[ BP12 :g': 32 gEEﬁ
123
NC [ & 17[] BP11 NC 27 [ BP11
® 1 2 3 4 5 B 7 8 9 10 11 12 13 14 15 16 :ggl:s gsgﬁ?o
5 6 O O 6 NC = 127 = ne
z2zzzzzzzs 25 2ZZFTED = 13 BN
nenAA O D BB gREOoS RN g ® 1 3 5 7 3 11 13 15 17 1% 21 23 25 27 29 31
3 OooOoooooooUrgoooooooooooooooooo
ZZZZZZ22ZZZZZZZZZZZZ<Z<ZZ';:‘-ZZZZZZ
L‘Jﬂl‘)l‘)l‘)rlﬂﬂl‘)nnﬂﬂl‘)nnﬂl‘)l‘)ngﬂ&“nngﬂnnnﬂﬁ
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Package Dimension (SOP14, 150 mil)

AR AARAS e

|
|
S | N E L
| £ H:
1
@ '
I P
, b
| 7 f
D pzs ||
— —t ; i
<L LLDCD:H 'm__t
SEATING PLAKE . . "
J |_ B ] CAUGE PLAKE
b A1
Control demensions are in milmeters .
DIMEKSION IN MM DIMENSION IN INCH
SYMEOL
MIN. MRX. MIN. MR
S 1.35 1.75 0.053 0.0E%
a1 0.10 0.2% 0.004 0.01a
b 0.33 0.51 0.013 0.020
'] 0.1% 0.28 0.008 0.010
E 31.80 .00 0.150 0.157
- B.5E B.78 0.337 0.3:4
e 1.27 BsC 0.050 BsC
H= 5.80 E.20 0.228 0.244
Y — 0.10 — 0.004
L 0.40 1.27 0.016 0.050
B 0 B 0 B |
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Package Dimension (SOP20, 300 mil)
20 11 )
AdHdAd AR I

— 1T ]
=
T
T
T
1T
T
T
T
T
¢
?\
r

|::-k_i

r |
SEATING DLINE N ‘e _r

. il GATGE DLEKE

Control demensions are in milmeters |

DIMENSIOH IN MM DIMENSION IN IMCH
STHECL MIN. MAY. MIN. MR,
A 1.3% 7GR 0.083 0.104
1l 0.110 0.30 0.004 0.012
b 0.33 .51 0.013 0.020
c 0.23 0.32 0.008% 0.013
E 7.40 1. 60 0.291 0.758
o 12.60 13.00 0.436 0.512
e 1.27 BsC 0.050 BSC
Hz 10.00 10.65 [.334 0.418
T —| 0.10 —_—| o0.004
L 0.40 1.17 0.016 0.050
5] il g il g

Release Date: Aug. 2017
-14 - Version A19.0



NUVOTON N588H Data Sheet

a—_—_—_—_—_—_—_—_—_—_—_—_,_,|,

Package Dimension (LQFP48, 7x7x1.4mm, footprint 2.0mm)
Hy

) A

36 25 T
LT AT Jf

(O8]
~

~
oo

—

L
[— — 24
— ]
— ]
— ]
—] 1
— ]
[— —
— ]
—] 1
— ]
—] 1
— O — 13
ﬁ

UWUUUUUUUUIU2

I
-

SEATING PLAN- —L—M—D—D—D—D—D—D—D—D—M—J L

Controlling dimension : Millimet

Dimension ininch Dimension in mm
Min |[Nom | Max | Min |[Nom | Max

Symbol

0.002| 0.004 | 0.006 | 005 | 010 | 0.15
0.053 |0.055 |0057 | 1.35 |140 |145
0.006 |0.008 |0.010 | 0.15 | 020 |0.25
0.004 |0.006 |0.008 | 0.10 |0.15 |0.20
0272 |0.276 |0.280 | 690 | 700 | 7.10
0272|0276 |0.280 | 690 | 700 | 7.10
0.014 | 0020 | 0026 | 035 | 050 |065
0350 {0354 | 0358 | 890 |9.00 [9.10
0350 |0.354 |0.358 | 890 |9.00 |9.10
0.018 {0.024 |0.030 | 045 | 060 |0.75

— 0039 | — — | 100 —

— — |0004 | — — |0.10
0 — 7 0 — | 7

>>>

m

O <m|r|T|Ffem|o|e o
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Package Dimension (LQFP64, 7x7x1.4mm, footprint 2.0mm)

N588H Data Sheet

/— BASE METAL

PLATING
_\

YR

b1 —|

-—b

|

4% [ ]bbb[¥[T-U[Z]
5
‘ SYMBOL | MIN | NOM | MAX
PINT CORNER 4 ——
64 || GG 4g TOTAL THICKNESS A — | —] 18
HRRTA STAND OFF A o8 [— o
1 | 48 MOLD THICKNESS AZ 1.35 | 1.4 | 1.45
== |- ! — LEAD WIDTH{PLATING) b 013 | 018 | 0.23
o —| — — |
— | == LEAD WDTH bt 013 | 016 | 018
I
= — L/F THICKNESS(PLATING) c 008 | —— | 0.z
o —  — — |
f 2= ——i— - =DA [ |/F THICKNESS cl 0098 | — | 0.6
p— | —— X D 9 BSC
e ! i e 572 T E 9 BHSC
2] == | = ] BODY SIZE X D1 7 B5C
16 T | Eu Y El 7 B3C
; LEAD PITCH = 0.4 BSC
WAL R ERR LA _ o045 05 [075
K 32 FOOTPRINT L1 1 REF
a o a5 7
[o1] ol 0" | —— | ———
B2 11° 12° 15
:{T_UZ 03 1 127 | ¥
= DETAIL F Al 008 | —— | ———
RZ 0.08 [ —— | 0.2
' L 5 02 | — | ——
FACKAGE EDGE TOLERAMCE| aaa 0.2
~. LEAD EDGE TOLERAMCE bbb 0.2
- A-“'w . COPLANARITY cce 0,08
SEATING e/2]—| |— LEAD OFFSET ddd 0.07
SIDE VIEW MOLD FLATMESS [T 0.05

-16 -
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Package Dimension (LQFP64, 10x10x1.4mm, footprint 2.0mm)

AOONOAMmInnaan
— @ %
= | =
— | —

L B S
= | =
— o ! —
!
UHU&HUUUU{HUELHHHHH

:’.

[~y —|SEATING PLANE

Dimensionininch Dimension in mm
Symbol - -
Min | Nom | Max | Min |Nom | Max
A — — |0063 | — — | 1.60
A1 0.002 — | 0.006 | 0.05 — 0.15
A 0.053 |0.055 |0057 | 135 | 1.40 | 145
b 0.007 |0.008 (0011 | 017 | 020 | 0.27
C 0004 | — [0.008 | 0.09 0.20
D — 10393 | — ~ |1000 | —
E — |0393 | — — |1000 | —
€l 0020 | — — | o050 —
Ho — |o472 | — | — |1200| —
Hez — |0472 | — — 1200 | —
L 0.018 |0.024 |0.030 | 045 | 060 | 0.75
L1 — |0039 | — — | 1.00 —
Yy — | 0.004 — | 010 | —
0 o} 35 7 0 35 7
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Package Dimension (LQFP128, 14 x 14 x 1.4 mm, footprint 2.0mm)

T
T ACCOTO

[ |
XS aRRa I St
o —y—|SEATING PLANE

€

COTROL DIMENSIONS ARE IN MILLIMETERS.

MILLIMETER INCH
SYMBOL
MIN. | NOM.| MAX. | MIN.| NOM.| MAX.
A — | —|160| — | — |0.063
A1 0.05| — | 0.15 |0.002| — |0.006
A2 | 1.35| 1.40 | 1.45 |0.053|0.055|0.057
HD 16.00 BSC. 0.630 BSC.
D 14.00 BSC. 0.551 BSC.
HE 16.00 BSC. 0.630 BSC.
= 14.00 BSC. 0.551 BSC.
b 0,13‘ 0.16 ‘ 0.23 0,005‘0,006‘0,009
€ 0.40 BSC. 0.016 BSC.
6 o 35| 7 o 35| 7
c 0.09 | — | 0.20 |0.004| — |0.008
L 0.45 | 0.60 | 0.75 |0.018|0.024 |0.030
L 1.00 REF 0.039 REF
y - ‘— ‘o,w - ‘— ‘0.004
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8. Revision History

Version Date Substantial Changes Page
Al.0 Jan. 2012 Initial release. All
Revise N588H060 ROM size

A2.0 Feb. 2012 Revise Working Voltage
Revise AC characteristic table

Revise BP0, BP2 input description
A2.1 Mar. 2012 Revise BP1, BP2 output current
Revise frequency deviation (by voltage drop)

Revise VDD range in 8MHz and 6MHz
ADD LVR value
A2.2 May 2012 Add output current of BP1, BP2 at VDD 4.5V
Add comparator and LVD spec
Revise AP circuit 0.1uF as 4.7uF

»

N[O o a0 W W|lo O MO W N
&)

A2.3 Jun. 2012 Revise duration

Remove the word of “preliminary”
A3.0 Oct. 2012

Rename part number of N588H060, HO80 as N588H061, HO81

Resume N588H060, N588H080 2
A4.0 Dec. 2012 -

Add availability note of N588H061, N588H081 2
A5.0 Dec. 2012 Revise ROM size on N588H060, N588H120, N588H250 2

Remove N588H060, N588H080 2
A6.0 Sep. 2013 . L N

Revise application circuit in 7,8
A7.0 Feb. 2014 Modify the description of 3-pair H/W PWM I/O
A8.0 Mar. 2014 Revise AP circuit: C1 4.7uF change as 0.1uF 7

Add N588H200 part number, revise duration and LVD level
A9.0 Dec. 2014 R 2~-8

Update application circuits
Al10.0 Mar. 2015 Revise VDD range and LVD level 3,6
Al11.0 Sep. 2015 Add item of N588H201, N588H251, N588H341, N588H480, N588H650 2
A12.0 Nov. 2015 Revise application circuit 7
A13.0 Dec. 2015 Update pad name of VDD_I|O and VSS_IO 4,7
Al14.1 Feb. 2016 Revise operation current in DC Characteristics 6
A15.0 Jun. 2016 Modify note 8
A16.0 Sep. 2016 Update Note of Application Circuit 8
Al17.0 May.2017 Add package information 9-14
A18.0 Jul. 2017 Revise LQFP64 pin assignment, add SOP14, SOP20, LQFP128 package 9~21
Al19.0 Aug. 2017 Update package information 9~17
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

FPlease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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