NUC120 % %) 7= i faj /v

NnuvoToN
e I IS S

ARM Cortex™-MO0
32-BITHHI=E Hl#%

NuMicro™ Family
NUC1205]17* s f

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based
system design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation

Publication Release Date: Aug. 23, 2010
-1- Revision V1.14



NUC120 317 & faj 4
NnUvoToN

H%-
HEEIZR ettt ettt ettt ettt e ettt n et enee e een s 3
2 T ettt ettt ettt e et ettt ettt neenan e aenn s 3
3 B R g A R T e ettt 7
Bt TP HEETIIRT coovveoeeereessieses 7
3.1.1  NUC120 R 5 USBIIIETRLFE BT (T ZRA) oo 7
3.1.2  NUC120 F4HTUSBIFIERIFETEG (IRHTZR ) oo 7
3.2 B T ettt ettt e et e 8
3.21 NUCT20 LQFP 100 PiN.cveveeeeeeeeeeeeeeeeeeee ettt e e en s s eeseee e 8
3.2.2  NUCT20 LQFP B4 PIN....eeoeoeeeeeeeeeeeeeeeeeeeeeee e 9
3.2.3  NUCT20 LQFP 48 PIN...o.voveeceeeeeeeeeeeeeee et en e 10
4 B ettt 11
4.1 E D B e | OO 11
R 0 101 e 5 OO 12
R T N O RO 16
A3 APFEBIIIE XTALT oot en e an e 16
432  AMEBB2KHZIIR XTAL oot en e 17
433 B2 A18AMHZ RCIEIIR o oo 17
434 PFBIOKHZ RC IR oo 17
X 1 OO 18
441 1-MS/S 12-H7 SARADCEFTE ...ooveeeeeeeeee ettt en e 18
4.42  LDOHIHME & POWEE B BH L...oivivieieeeeeeeeeee ettt een et ee e e eeenn e 19
N S 1 o = (YA L 2 OO 20
NG 50 L 2 PO 20
445  EHLEATUEHT(BV) cooeeeieeeeeeee ettt ettt ettt n et 20
4.4.6  TEFEABIEBSULH (oot ettt n e 21
447 LBEEBEUEH] <ottt ettt ettt n et et n e teen e 21
A48 USB PHYBEE ..ot e e en e en e e 22
5 EC 2 I\ 24
5.1.1  100L LQFP (14x14x1.4 mm footprint 2.0mMmM) ........cccciiiiiiiiiiiie e 24
5.1.2 64L LQFP (10x10x1.4mm footprint 2.0 Mm ) ....ceoiiiiiiie e 25
5.1.3 48L LQFP (7x7x1.4mm footprint 2.0mm) ..o 26
6 LA SRR 27

Publication Release Date: Aug. 23, 2010
-2- Revision V1.14



NUC120 317 & faj 4

NnUvoToN
i sn—_—_—_—_——_—_—_—_—_—_—_—_—_—;—,.,.,.,.,.,..——

1 Wb

Y N30 L, A EARM® Cortex™-MOW #%, 1T Tk #5ih J2 75 L USBEE N 5 & .
Cortex™-M0J ARM 2 ] 558 ¥ 3247 AL FELAs W AZ T 1T 55 AL B85 )™ i Z DL ALK .

NUC120 N #% R 5 i il Ie AT 2 50MHz /MBI 8, P 2K/I64K/1 28K 7 i ¥ Flashf7-fifi %5, 4K/8K/16K ¥
TN ESRAM. JFHNEAERSS, FIMER %, RTC, PDMA, UART, SPI/SSP, 12C,12S, PWM
SENFE, GPIO, USB 2.0 FSi#% 4%, 12f7ADC, iUl b ge, e & 53 A7 A1 A i 1 fig .

2 Bt

o W
- ARM® Cortex™-MO0 % iis 1T 50MHz.

- A 240 ARG E N A,

- ARIHFEREARAR

- RS 32 AR LR

— RE R R R NVIC B4 32 AN I, AR Wi el BEE ) 4 M

o HEHL TAEVEH th2.5V £ 5.5V

e FLASH EPROM 7#fifi #%

- 32K/64K/128K 77 FLASH EPROM f T-{Effes4ehs
- 4kB FLASH HT-{7fi ISP 5] ‘240
- T ISPIAP gwfi TR
- 512 FAT TR FLASH
— fE 128K T RS al B B FLASH kX, 76 32K/64K 71 KRG H 4 4K 75 Bids
FLASH [X 1
- FEQFECYER, HF 248 ICP FHg At
- SECRRAN R FE AR AT g A A
o  SRAMZEfif s
- 4K/8K/16K 15 N i SRAM.
- ¥ PDMA # =
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e PDMA (Peripheral DMA)
- ¥ 9l PDMA JTI-T- SRAM i B 4 (1) 1 3 B AL 5.
o INFER
= BN R ] AT R e I
- Wi 22MHz R G @ ORI T AR 1% 2 W) AT T R geistr, ARARIIFE 10KHzZ 4 s ] T
110 R M MRS e i 55 ) g
- ZFF41 PLL, 5% 50MHz, FH T H# [ RG0E1T.
- AN 12MHz R A T USB SRS HE R IN Friz A
- AN 32 kHz fdeiim AT RTC MR FER A AE.

e GPIO

~ PURh 1/O B
o HEXUARER
o HESRE A
o TP A
=1 N S
~ TTL/Schmitt it % %y N ] .
— 1/O & RHIAT R XA T ST id A 1 F R
- EFRHEIRIKBHEEN 1/O.
o TN
- 4 35 8 FLTRAM AN 24 178 N2
- R A ER.
o AT #
- HBCEANE A F I A
- ZIEMIERE
~ M 6ms F| 3.0sec £ 8 /NI (1) 5 ¥k E I 30 (R 98 I A (16 B e JlsAS ] 11 AN [+ )
— WDT a] HI/E b H b /i M AR =X g nie i
— & A IR T PR R A A R
e RTC
— TE AR AME AR (FCR) SCRFR A AR AME Tl g
- FEERTCHE(Fr, 2, /D) RTHEDRE(H, H, 4F)
- SRR AR (B, ar, DR, HL H, 4F)
— A[43 A 12 /NI R 24 /N
- HEE 3R
- SRR W
- MR ILRE.
e PWM/Capture
- PEDUAS 16 f7 PWM 77 A4E 2%, T4 8 i PWM 5% 4 21 H b PWM
- A PWM F=A 2800 —AN 8 AL Bh T o4, 8 A7 3 #iige Al — /N phik B g 9 4h — AN T H oAb
PWM II5EX Ak 4
- PWM il 5 PWM J& [R5
-\ 16 ALAfHE e I A% (R H PWM S i 48 )32 it 8 B A b T T BEvi Il $E D g
— SCREHHE A B
e UART
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- %% = 16550 UART &,

~ UART SZHRFHZH] (TX, RX, CTS and RTS)

- UARTO #7 64-717 FIFO T s izt

- UART1/2 (") 7 16-7715 FIFO I ThrutAist,
~ SZHF IrDA(SIR) 3L

- AIYRREDR R R ARSI A 1116 ARG B
- % ¥ PDMA fi=

~ ISR 4 41 SPI SRt

- TN E S 20 Mbps /M HLEE 10Mbps

- X ¥F MICROWIRE ti3/SPI 2 2 11X (SSP)

- XU [RD B AT e A 4

- 1 & 32 A 2 PP K B AR i

- A[E MSB 8% LSB 75 i AL d i =X,

- AIRCE Rx M Tx e ETHT R BEITA L.

- U NI 2 MM LS, VE I MHILET 1 4 ML ik 6
- B2 PR T R A

- ¥ PDMA fi=,

- W24 12C %%

- EIMHUR E AL E 2 AMbit/s ( FRERL FM+ )
- B MWLZ A8 EE A

- %fﬂﬁﬁiﬁ%%¢MIM)

2 TNLIA] A AL g A fol, B S 2k b R AT BB
—ﬂ%mﬁﬂyﬁﬁﬁ%Wm%ZWUTHMﬁiﬁﬁ
— ] P[0 B s ol 2 b R A A Mk AR
— AT YRR B B AN R e s o
- 12C Bk IR sk FER (2 414 57 )

e I°S
- A4 CODEC #: 11
LK (EEIRCIR (N IR s
- fEAbFE 8, 16, 24 Fl 32 fir T
— SCRE TGN AR ) S
~ SCFRIPS M B A R B R
- PROLPNL 8 N FIFO Hdligiqfr, —4lHFR%E, —AHTEIK
- PP R AR S, AR R R
- ZEEPI4L DMAESR, 4T RIE, B4 TR
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o USB 2.0 4l &l
- 1 3 USB 2.0 4B 12Mbps
- SR A USB Hd AL
- AEN 1 AR, PRI 25
- IZEEHIE (Control) , fibwALHr (Bulk) , i &4 (Interrupt) & [ 25444 (Isochronous)
- MR LGS, SZFEA S 3ms WihE
- 3CFF 6 417 9’ 45 1 s (endpoints)
- 512 7N SRAM 1E 2l USB HIZE 47X
- SRR MR I RE.
- %k PDMA B

e ADC
- 127 8, ¥ikidFL 800ksps.
- 8 HE A 4 HE 72 A
R S S VLR D UERE ISV E S IS
- BRI RS R AT IS B A AR
- MRSLAT T i il
SRR N ]
- AT AR B AT 4 e e
- ¥ PDMA i
o MERILLEL
- 2 Y LR AR AR
- JEME AL AT PRSI BN F S HLR
- AR AT A i A 2
- SCRPRHLBL IR T e
o URSBEARIEAR
- AN WEREA RS, 1°C FEE.
NN okl
— SCREPUZRASIN R 4.5V/3.8V/2.7V/2.2V

- SCRERIE A WA R A R B
. LDO
- —/NA# LDO.
o [RIEEALT
o L/FHiE: -40°C~85TC
o L
- TCHEEE(RoHS)

. LQFP 100-pin / 64-pin / 48-pin
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3 HSIRLERIEN

3.1 FPFEFIMJ}‘F',T_%J
3.1.1 NUC120 RFHUSB KR $5 5 (Fim &R F1)

s Flash |SRAM # BE I°’S [PWM [Comp.| ADC | Timer | RTC ST I/0 ES
UART| sPI | I’C | USB ICP
NUC120LE3AN [128KB| 16 KB | 2 1 2 1 1 4 1| 8x12-bit | 4x24-bit | v v |upto31| LQFP48
NUC120LD3AN | 64KB| 16 KB | 2 1 2 1 1 4 1| 8x12-bit | 4x24-bit | v v |upto31| LQFP48
NUC120RE3AN |128KB| 16 KB | 2 2 2 1 1 6 2 | 8x12-bit | 4x24-bit | v v |uptod5| LQFP64
NUC120RD3AN | 64 KB | 16 KB | 2 2 2 1 1 6 2 | 8x12-bit | 4x24-bit | v v |upto45| LQFP64
NUC120VE3AN |128 KB| 16 KB | 3 4 2 1 1 8 2 | 8x12-bit | 4x24-bit | v v |upto76| LQFP100
NUC120VD3AN | 64KB | 16 KB | 3 4 2 1 1 8 2 | 8x12-bit | 4x24-bit | v v |upto76 | LQFP100
NUC120VD2AN | 64KB | 8KB | 3 4 2 1 1 8 2 | 8x12-bit | 4x24-bit | v v |upto76| LQFP100
3.1.2 NUC120 RZ|#USB fk R 578 (K3 & 51)
% The following parts support one-channel PDMA
S Flash |[SRAM e ] I°’S [PWM [Comp.| ADC | Timer | RTC ISP o ES e
UART| sPI | I°C | USB ICP

NUC120LD2AN | 64 KB | 8 KB 2 1 1 8x12-bit | 4x24-bit v v |upto31| LQFP48

NUC120LD1AN | 64 KB | 4 KB 1 1 8X12-Bit | 4x24-bit v v |upto31| LQFP48

NUC120LC1AN | 32 KB | 4 KB 1 8X12-Bit | 4x24-bit v v |upto31| LQFP48

NUC120RD2AN | 64 KB | 8 KB 8x12-bit | 4x24-bit v v |upto45| LQFP64

NUC120RD1AN | 64 KB | 4 KB 8X12-Bit | 4x24-bit v v |upto45| LQFP64

N[N [N | DN|DN
N[N DN
N IN[IDN|INIDNDN
-
-
L N LN N
N[N DN

NUC120RC1AN | 32 KB | 4 KB

8X12-Bit | 4x24-bit v v |upto45| LQFP64
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3.2 SIHEE

3.2.1 NUC120 LQFP 100 pin

x
-
&)
=
%}
g - © o = =
£522.33%53¢-:x
3 88 & 8 . £ £ =sg2 @290 29 = =
a a a a a v 2 2 2 2 g a £ 5 £ 2 = 2
£ £ £ £ £ 4 o0 0033 F B L O S S I s LT
¥ 9 o =5 S o 9 O ! S S S S ® @ o s s O - N 0 %
4 < £ < < 2 0 0 Y B << 4400 J P90 0 wou oW oW o
o o o o o < > > = = o o o o o o o o o o o o o o o
OO A A A At rrlrd
w < [ o~ e o [ o N~ © wn < 3] o~ - o [ © ~ © n < 3] o ~
~ ~ ~ ~ ~ ~ © © © © © © © © © © w w w w w w (e} w wn
ADC5/PA5 [| 76 50 [ ] PB.9/SST1/TM1
ADC6/PA6 [ | 77 49 [] PB.10/SS01/TM2
ADC7/SS21/PA7 [] 78 48 [] PB.11/TM3/PWM4
vref [] 79 47 ] PE.5/PWM5
AVDD [] 80 46 [ ] PE®
SS20/PD.0 [ | 81 45 [ ] PC.0/SS00/I12SLRCLK
SPICLK2/PD.1 [ 82 44 [] PC.1/SPICLK0/I2SBCLK
MISO20/PD.2 [ ] 83 43 [[] PC.2/MISO00/12SDI
MOSI20/PD.3 [ ]| 84 42 [] PC.3/MOSI00/12SDO
MISO21/PD.4 [ | 85 41 ] PC.4/MISO01
MOSI21/PD.5 [ ]| 86 40 [] PC.5/MOSI01
CPNO/PC.7 [] 87 39 [] PD.15/TX2
cPPoPc6 [ 88 LQFP 100-p|n 38 [] PD.14/RX2
CPN1/PC.15 [ ] 89 37 [] PD.7
CPP1/PC.14 [ | 90 36| | PD6
INT1/PB.15 [] 91 35 ] PB.3/CTSO
XT1_out [] 92 34 [] PB.2/RTSO
XT1n [] 93 33 [] PB.1/TX0
/RESET [] 94 32 [] PB.O/RX0
vsst [] 95 31[] b+
vDD1 [ 96 30 ] D-
PS2DAT [ | 97 29 ] vDD33
PS2CLK [ ] 98 28 [] VBUS
PVSS [] 99 27 [] PET
STADC/TMO/PB.8 [ | 100 @ 26 [ ] PE8
o -~ N o < w © ~ © o o - N 3¢ < 'e]
-~ o~ 3] < wn © ~ o (o] -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ N N ~N N N N
oy og ot
L ¥ e ¥R YO0 F - 22 Y R QS N e 0O~ 009
-~ - e e - e N ™ - - < < (=) [a) e b b b o m o m o (]
EEEEEERXR "L S5EEsEEEEEEREE T
S = oS = O o |® ¥ &8 & = = X X » ®»
e
£ 28 3322883332832 ¢F"E8
S 35 6 55 8 © o 2 0o 2 o
‘m o) L Q & & » 3 = = =
9] < a4 Qo
w —
(&)
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3.2.2 NUC120 LQFP 64 pin

4
-
(&)
=
2]
% - o o
g s 2 2 S50 3
3 8 8 & 8 . S £ £ 2020
Qo o o o o ¥ <« & & & a2 a = =
< £ £ £ £, 8 & 3 v 2 90 5 =
S 98 5 S ¢ 4 S SS SR a s-
< < < < < > 38 £ < & <0009
o o o o o < = = o o o o o o [\ [\
A i rrir
=) ~ ©o wn < o o - o (2] ool ~ © (o} <t @
< < < < < < < < < ™ el el ™ ™ @ el
ADC5/PA5 [ ]| 49 32 [ ] PB.9/TM1
ADC6/PA6 [ | 50 31 [] PB.10/TM2
ADC7/PAT [ ] 51 30 ] PB.11/TM3/PWM4™
AVDD [ | 52 29 [] PE.5/PWM5™
CPNO/PC.7 [] 53 28 [] PC.0/SS00/I12SLRCLK
CPPO/PC.6 [ | 54 27 [[] PC.1/SPICLKO/I2SBCLK
CPN1/PC.15 [ | 55 26 [ ] PC.2/MISO00/12SDI
CPP1/PC.14 [ | 56 LQFP 64'p|n 25 [ ] PC.3/MOSI00/12SDO
INT1/PB.15 [ | 57 24 [] PB.3/CTSO
XT1_Out [ |58 23 [ ] PB.2/RTSO
XT1_In [] 59 22 [[] PB./TX0
/RESET [ ] 60 21 [] PB.O/RX0
vss1 [] 61 20 [ ] D+
vDD1 [ |62 19 [ ] D-
Pvss [| 63 18 [ ] VDD33
STADC/TMO/PB.8 [ | 64 ® 17 [ ] vBUS
o -~ N ™ < wn ©
-~ o~ ™ < n © ~ © o - - -~ ~ - - -
ooy gnon
T2 YO0 F§ T 2 @@ ¥ v e~ 009
DT S < Y - U - G- R« « N+« B+ o s B = S =
EEERTEEE8CC 207 "7
S = S 3 @) a xX X (2]
= % 8 82522°%°E5
° 8 5 o & 8
g & = =
g SO
-
o
Note:
1. PWM4 and PWMS5 are only supported in medium density version.

Publication Release Date: Aug. 23, 2010
-9- Revision V1.14



NUC120 317 & faj 4

NnUvVoTOoN
i sn—_—_—_—_——_—_—_—_—_—_—_—_—_—;—,.,.,.,.,.,..——

3.2.3 NUC120 LQFP 48 pin

x
-
(&)
=
[}
o
25 ¢¢
S 83 8 o 8 - = £ 2 =
Q [a} Q Q [a} N < o o [N a
< £ £ £ £, 5 0 38 & I B
£ 2 9 < <9 o oy D oo
s s &fzoo0ofx & &
MO rirgrr
© 0 < [ o — o (2] =] ~ © wn
(3] 3] (3] el @ @ @ N N o~ N N
ADC5/PA5 [ 37 24 [] PC.0/SS00/12SLRCLK
ADC6/PA6 [ | 38 23 [] PC.1/SPICLKO/I2SBCLK
ADC7/PA7 [ | 39 22 [] PC.2/MISO00/12SDI
AVDD [] 40 21 [] PC.3/MOSI00/12SDO
CPNO/PC.7 [ | 41 20 [ ] PB.3/CTSO
CPPO/PC.6 [ ]| 42 . 19 [ ] PB.2/RTSO
o LQFP 48-pin
INT1/PB.15 [ 43 18 [ ] PB.1/TX0
XT1_Out [ 44 17 [] PB.O/RX0
XT1_In [ 45 16 [ ] D+
/RESET [ | 46 15[ ] D-
pvss [ 47 14 [ ] vDD33
STADC/TMO/PB.8 [ | 48 e 13 [ | VBUS
o ~ o~
— o~ ™ < w0 © ~ @ o - -~ ~
oo o
¥ 9§ - 2 29 % v o a9
- N - -
a9 % < < g8 f2¢8g e
e X e ¢ 3 2 = =
S J 2 0 a x x
[e] O o @ @
5 2 2 58
) g g & 8
g SO
—
o
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4 HEEHRH
4.1 HXERBEME
¥ 5 B/ME BKE LA

JER/ RN VDD-VSS -0.3 +7.0 \%
LG ERES VIN VSS-0.3 VDD+0.3 Y,
mh PR A MeLeL 0 40 MHz
TAE TA -40 +85 °C
[l ageaiYis TST -55 +150 °C
Voo B KA HLIR - 120 mA
Vst K H HLR 120 mA
B TR R A 35 mA
A5 T BB R L 35 mA
T R RE 100 mA
T & B R B A 100 mA

i BRI S, AR IR Ay RS S8R HRE A S AE I
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42 DCHS¥
(VDD-VSS=3.3V, TA = 25°C, Fosc = 50Mhz £ TE4F Al i W HI 50 T )

] PE I
55 TE. Pt X [
Bl | drEE | Bl | A
TAERHE Voo 25 5.5 V | Vop =2.5V ~ 5.5V up to 50 MHz
L b A\</S:S 0.3 Y,

LDO o Bk

-10% 2.45 +10%
(bypass = 0) Vipo ° ° V | Vop > 2.7V

LDO Ui th Bk Vioo -10% Voo +10% V| Vop <2.7V

(bypass = 1)
MRz AVpp 0 Voo \Y;
B ZHE R Vref 0 AVpp \Y;

Vpp= 5.5V@50Mhz,
enable all IP and PLL, XTAL=12MHz

Vpp=5.5V@50Mhz,

Ipp2 31 mA | disable all IP and enable PLL,
XTAL=12MHz

Vpp = 3V@50Mhz,

enable all IP and PLL, XTAL=12MHz
Vpp = 3V@50Mhz,

lppa 28 mA | disable all IP and enable PLL,
XTAL=12MHz

Vop = 5.5V@12Mhz,
Ipps 22 mA | enable all IP and disable PLL,
XTAL=12MHz

Voo = 5.5V@12Mhz,

Ipps 14 mA | disable all IP and disable PLL,
XTAL=12MHz

Vop = 3V@12Mhz,

Ipp7 20 mA | enable all IP and disable PLL,
XTAL=12MHz

Voo = 3V@12Mhz,

Ipps 12 mA | disable all IP and disable PLL,
XTAL=12MHz

Ipp1 54 mA

Tl A R B A HE 3 (50Mhz)
Ipp3 51 mA

WA 1 AR F i (12Mhz)
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W
=

FTE.

HELES

Bl if

2

Bl

B b

Pk 1

AR AR HLR (4Mhz)

Ibpe

15

mA

Vop = 5V@4Mhz,
enable all IP and
XTAL=4MHz

disable PLL,

Iob1o

11

mA

Vop = 5V@4Mhz,
disable all [P and
XTAL=4MHz

disable PLL,

Ibp11

13

mA

Vpp = 3V@4Mhz,
enable all IP and
XTAL=4MHz

disable PLL,

Ibp12

mA

Vpp = 3V@4Mhz,
disable all IP and
XTAL=4MHz

disable PLL,

AR I T AE
(50Mhz)

libLE1

38

mA

Vpp= 5.5V@50Mhz,
enable all IP and PLL, XTAL=12MHz

libLE2

15

mA

Vpp=5.5V@50Mhz,

disable all IP and enable PLL,
XTAL=12MHz

libLE3

35

mA

Vpp = 3V@50Mhz,
enable all IP and PLL, XTAL=12MHz

lioLE4

13

mA

Vpp = 3V@50Mhz,
disable all IP and enable PLL,
XTAL=12MHz

AR I T AE
(12Mhz)

libLES

13

mA

Vpp = 5.5V@12Mhz,
enable all IP and
XTAL=12MHz

disable PLL,

libLEs

5.5

mA

Vop = 5.5V@12Mhz,
disable all [P and
XTAL=12MHz

disable PLL,

lioLE?

12

mA

Vpp = 3V@12Mhz,
enable all IP and
XTAL=12MHz

disable PLL,

libLES

mA

Vop = 3V@12Mhz,
disable all [P and
XTAL=12MHz

disable PLL,

AR I T AE FR
(4Mhz)

libLE9

8.5

mA

Vop = 5V@4Mhz,
enable all IP and
XTAL=4MHz

disable PLL,

libLE10

3.5

mA

Vop = 5V@4Mhz,
disable all [P and
XTAL=4MHz

disable PLL,

libLE11

mA

Vpp = 3V@4Mhz,
enable all IP and
XTAL=4MHz

disable PLL,

libLE12

25

mA

Vpp = 3V@4Mhz,
disable all IP and
XTAL=4MHz

disable PLL,

-13 -
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) P21 )
E3-e Nizk PR
Bl | B | Bl | A
| 23 A Vpp = 5.5V, RTC OFF, No load
WD K @ Disable BOV function
| 18 A | Voo =33V, RTC OFF, No load
OB OB R R T fE o oW H @ Disable BOV function
(R BEARIRAR ) | o8 A Vop = 5.5V, RTC run, No load
PWD3 KA | @ Disable BOV function
| 20 A Vpp = 3.3V, RTC run, No load
PwD4 K2 | @ Disable BOV function
PA“PE{FHAU’]\EE{)ﬁ(VFEXXﬁH”ﬁﬁ) [ITNE -60 - +15 HA Vpp = 5.5V, ViNn =0V or Vin=Vpp
RESET! it A\ it Iin2 -55 -45 -30 uA | Vop = 3.3V, Viy = 0.45V
PA~PE it A\ PR Ik -2 - +2 pA | Vop = 5.5V, 0<VN<Vpp
PA~PE & % 1 % 0 % 4 It i it 3]
o M [ -650 - -200 A | Vop = 5.5V, Vin<2.0V
(HEXL ) #52L) i u DD IN
PA, PB, PC, PD, PESIAMLILIE | -0.3 - 1.0 v Voo =45v
IL1
(TTL %) -0.3 - 0.6 Vpp = 2.5V
Vob _
PA, PB, PC, PD, PE AR | |, 22 | 0 [ w2 | [V TSV
(TTL #iN) 1 ) Voo Ve a0V
5 - +02 op =3.
XTA G A g2 Vis 0 - 0.8 v | Voo =45V
0 - 0.4 VDD = 3.0V
35 - Y(?Eé V | Vop =5.5V
XT1B N i Vins v :
DD —
2.4 - +02 Vop = 3.0V
X321 i i A e 2 Vs 0 - 0.4
X321 iy i v ™ 1.7 25
RESET i it m ] #i H &
(Schmitt#i\) Vs 0.5 i 0-3Voo |V
RESET {0 1E I ] M W [ Vpp+0.
(Schmittfii \) Viks | 0.7Vop - 5 v
\ ‘ Isr11 -300 -370 -450 uA | Vop = 4.5V, Vs = 2.4V
PA~PE U H W
(YEX/Z[&M‘EEQ) Isr12 -50 -70 -90 ],J.A Vpp =2.7V, Vg =2.2V
|SR12 -40 -60 -80 pA VDD = 2.5V, Vs =2.0V
|SR21 -20 -24 -28 mA VDD = 4.5V, Vs =24V
PA~PE bt H i _ _
(SRt Isro2 -4 -6 -8 mA | Vpp = 2.7V, Vs = 2.2V
Isr22 -3 -5 -7 mA | Vpp =2.5V, Vs =2.0V
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PE I
=38 M. PR
Bl | R | B | A
\ I ER 10 16 20 mA | Vpp = 4.5V, Vs = 0.45V
zg;; E &ﬁ%fﬁﬁ) & I 7 10 13 mA | Vop = 2.7V, Vs = 0.45V
sk 6 9 12 mA | Vpop = 2.5V, Vs = 0.45V
BOV_VL [1:0] =00b I} A7 H/E | Voo 2.1 2.2 2.3 \Y
BOV_VL [1:0] =01b i &7/ | Veoar 2.6 27 2.8 v
BOV_VL [1:0] =10b It} A7k | Veoss 37 3.8 3.9 v
BOV_VL [1:0] =11b I} EAiHLE | Veoas 4.4 45 46 \%
BOD Hi s IR i 3 [ Ven 30 - 150 mV | Vpp = 2.5V~5.5V
®:

1. IRST #1124 Schmitt fili & H A,
2. XTAL1 2}y CMOS #ig Ak,
3. 4PA, PB, PC, PD & PE B /M B IR ZNFIORS,  wfESkdr i s IR i I,  7EVpp=5.5VHT, 4t A Bl NH,  Vin #2102V .
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4.3 ACfrtk

tcHeL

M A I 50%.

sH e BAME | REE | ok By p
el P torex 20 - _ nS
Bl FE OB 1 torox 20 - _ nS
i T toron i - 10 nS
el e tonoL i - 10 nS

4.3.1 HME&EIE XTALL

Y iR B/MHE JuRE BKRME | B
LPNE R P B A AR 4 12 24 MHz

T - -40 - 85 C

VDD - 25 5 5.5 %

43.1.1 Al i

HE e C1 c2 R
4MHz ~ 24 MHz AN R s
ct
T XTAL1
R [
" XTAL2
c2

4-1 T LU N Y P
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4.3.2 AR 32KHz &R XTAL

S8 Ziinc ®ME g BRKE | BA
PANGER DR AR i - 32 - KHz

piYis - -40 - 85 C

VDD - 25 - 5.5 Y

4.3.3 W 22.1184MHz RCHEIFE

ZH i) BAME | ARME | BKME | ML
seftp R - 2.5 - 5.5 Vv
PRAESR - - 22.1184 MHz

+25 C; Vpp =5V -1 - +1 %
LI RHERRHE
2 40 C—+85 G -3 - *3 %
Vpp=2.5V~5.5V
RENHERRHE -40 C~+85 C; -25 - +25 %
PAY A AR gl 22 Vpp=2.5V~5.5V

434 WH 10KHz RC &3

i " BME | WEE | BAE | A
Lt R . Y : — v
bR ] - " : —
ey +25 C;Vpp =5V -30 - +30 %

SR e T s [ [ w0 | %
Vpp=2.5V~5.5V

E:
1. P30 A B ok F LDO.
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4.4 BFME
4.4.1 1-MS/s 12-if SARADCHs
¥ e | &AME | BRME | B&KE L XA
IR - - - 12 Bit
Rt 2 AR DNL - +3 - LSB
B e otk P INL - +4 - LSB
AMERTIR EO - +1 10 LSB
WA R (T i) EG - 1 1.005 -
—E - Guaranteed -
ADC I el FADC - - 20 FADC
RIS [ TCAL - 127 - TCAL
R ] 1] TS - 7 - TS
FEA (] TADC - 13 - TADC
RFER FS - - 800 FS
Vibo - 25 - Vibo
TAEH
VADD 3 - 5.5 VADD
IDD - 0.5 - mA
TAEHR(CTY)
IDDA - 1.5 - mA
ZHEH IS VREFP - VDDA - v
2R (CF) IREFP - 1 - mA
By N L 3 VIN 0 - VREFP \%
IRy CIN - 5 - pF
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4.42 LDO¥K & Power B3

R BME | BAME | BERE L Xina &I
CIPANEENEN 2.7 5 5.5 Y Voo A HLE
At L -10% 2.45 +10% Y Vop > 2.7V

(bypass=0)
LT EREN -10% BN HLHR +10% % i N HLJE< 2.7V
(bypass=1)
=i -40 25 85 oC
A HLIR - 100 - uA
(PD=0, bypass=0)
FRAS - 5 - uA
(PD=1, bypass=0)
A LU - 5 - uA
(PD=1, bypass=1)
lload (PD=0) - - 100 mA
lload (PD=1) - - 100 uA
Cbp - 1u - F Resr=1ohm
Uik - 250p - F

Vi
1. FUEE—B10uF B8 KA HLAFT—5 100nF 55 %t 22 7- VDD 5 VSS 2 ).

2. WfEH R E, BAELDOSVSSY W% — 4. 7uF B KA. FIN—H100nF )55 8% A TE
LDO5VSS [u) 45 By T-4shi 4 Hingk 7.
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4.4.3 AREEALHH

B &1 B/ME | BLAE BARE | BAL
PAEHLE - 17 . 5.5 v
A HLI VDD5V=5.5V - - 5 uA

W - -40 25 85 C
AR PR T I e =25° 1.7 2.0 23 Vv

i 5 =-40° - 2.4 - %
/% =85° - 1.6 - Y
1B 0 0 0 Y,

4.4.4 R EKIEEH

¥ % B/ME HAE BRE | B4
BRAEHUE - 25 . 5.5 v
A TR AVDD=5.5V - - 125 A
U - -40 25 85 ®
BOV_VL[1:0]=11 4.4 45 46 v
IR R HL R BOV_VL [1:0]=10 3.7 3.8 3.9 %
BOV_VL [1:0]=01 26 2.7 2.8 %
BOV_VL [1:0]=00 2.1 2.2 2.3 Y%
IR 30m - 150m %

445 EHEMBEHGY)

2% &M RAME | MAEUE | RAME | B
T - -40 25 85 [®
AL V+ - 2 . Vv
s I Vin>4 4 i i - 1 - nA
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446 EEEREFHHA

¥ BME | BME | BORfE | B4z q:
H 25 - 55 %
W -40 - 125 C
HL AT AE 6.4 - 10.5 uA
o -1.95 -2 2.05 | mv/iC
% 688 708 730 mV Temp=0 C

&
1. NS TAE R ALDO.

447 HBBRUH

2% B/ME HAIE BARE &M
W -40°C 25°C 85C .
VDD 2.4 3 5.5 -
VDD Hiiji - 20uA 40uA 20uA@VDD=3V
A% s - 5mV 15mV -
i 1 O 22 0.1 - VDD-0.1 -
LR NG 0.1 - VDD-1.2 -
DC #4245 - 70dB - .
HEIR - 200ns - @VCM=1.2V & VDIFF=0.1V

20mvV@VvCM=1V
50mvV@VCM=0.1V
50mvV@VCM=VDD-1.2

@10mV for non-hysteresis

EE AT HL IS 10mV 20mV -

One bit control
iRV - 10mVv - W/O & W. hysteresis
@VCM=0.4V ~ VDD-1.2V

@CINP=1.3V
CINN=1.2V

o7 I ) - - 2us
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4.4.8 USB PHY#iHH
4.4.8.1 USBDC H#5H1

s | 2% At BAME MRME BOKMH | A2
Vi #y N\ (driven) 2.0 \Y;
Vi LN fis 08 | V
Vo ZESTHIN |PADP-PADM| 0.2 \Y;
Vem 2240 R BEE [ Includes Vp, range 0.8 2.5 \%
Vse A S P22 WAL 8 A PR 0.8 20 | V

e E 200 mV
VoL i (driven) 0 0.3 \Y%
Von it = (driven) 2.8 36 | V
Vcrs R k7NN 1.3 20 |V
Rey st ANl 1.425 1.575 | kQ
Rep EDAEN N 14.25 15.75 | kQ
V1ru AT I B R R R AR 3.0 3.6 \Y

M (Reu)
ZpRry UKyt BEA R E* 10 Q
Cn R A Pin to GND 20 pF

YRSl LB CL A A I PELBHLT.
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4.4.8.2 USB gz I

s | 25 Z s B/ME  HBME BRME| AL
Ter R CL=50p 4 20 ns
Ter R ] C.=50p 4 20 | ns
Terrr TSR R A AR Terrr=Trr/Trr 90 M %

4.4.8.3 USBIJ#E

#s | SH % B/AME  HEME BOKME |67
IvooRes L 50 UA
(®3%) | y/DDD 41 VDDREG it i (Fads) i Abist UA

Ay A5 uA
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5.1.1 100L LQFP (14x14x1.4 mm footprint 2.0mm)

100

al Y |
Controlling Dimension : Millimeters
Symbol D_imension in inch D_imension in mm
Min | Nom Max Min |[Nom Max
A — | — |o0063| — | — | 160
Al 0002 | — | — | 005| — | —
A 0.053 | 0.055 | 0.057 | 1.35 | 1.40 | 145
b 0.007 |0.009 |0.011 | 017 | 022 | 027
¢ 0.004 | 0.006 | 0.008 | 0.10 | 0.15 | 0.20
D 0.547 | 0551 | 0.556 | 13.90 | 14.00 | 14.10
E 0.547 |0.551 | 0.556 | 13.90 | 14.00 | 14.10
e — 0020 | — | — | 050 | —
Hpo 10622 | 0630 | 0.638 | 15.80 | 16.00 | 16.20
He  [0622 | 0630 | 0638 | 15.80 | 16.00 | 16.20
L 0018 | 0.024 | 0.030 | 045 | 060 | 075
L1 — 10.039 — — 1.00 —_
Y — | — |o004a| — | — | 010
0 0° — 7° 0° — 7°
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5.1.2 64L LQFP (10x10x1.4mm footprint 2.0 mm )

(OO A
R S S =
= . =
7HHU&HHHHHHH£LHHHHH

Symbol D.imension ininch D.imension inmm
Min |Nom | Max Min |Nom | Max
A — — |0.063 — — | 1.60
A1 0.002 — | 0.006 | 0.05 — 0.15
Az 0.053 |0.055 |0.057 | 1.35 1.40 1.45
b 0.007 |0.008 |0.011 0.17 0.20 0.27
C 0.004 | — |0.008 | 0.09 —— | 020
D —  10.393 — — | 10.00 —
E — 10.393 —_— — 10.00 —
el — 0.020 — — | 050 —
Ho — |o0472 | — | — |1200 —
He — |0472 — — 12.00 —
L 0.018 |0.024 |0.030 | 045 | 0.60 0.75
L1 — ]0.039 — — | 1.00 —
Yy 0.004 | — — | 0.10 —
5] 0° 35° 7° 0° 35° 7°
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5.1.3 48L LQFP (7x7x1.4mm footprint 2.0mm)

Hp
D

36 | 25
HHHHHHWHHHHH /

(-

370 ‘ 24
‘ 1
— | —
— —
—] \ —
A — | —
— | —
— ‘ —
— —
— | —
— ‘ —

48 — \ — 13

ﬁ

%WUUUUUUUUU

[ 1
searing puane - LA /

Controlling dimension : Millimeters

Symbol I?lm nsion in inch I?|m>n5|onm mm
Min |[Nom | Max | Min |[Nom | Max

A J— J— — — — —
Au 0.002| 0.004 | 0.006 | 0.05 | 0.10 | 0.15
Az 0.053 |0.055 |0.057 | 1.35 |1.40 |1.45
b 0.006 |0.008 |0.010 | 0.15 |0.20 |0.25
¥ 0.004 |0.006 |0.008 | 0.10 |0.15 |0.20
D 0.272 |0.276 |0.280 | 6.90 | 7.00 | 7.10
E 0.272 |0.276 | 0.280 | 6.90 | 7.00 | 7.10
e 0.014 | 0.020 | 0.026 | 0.35 |0.50 |0.65
Ho  |0.350 |0.354 |0.358 | 8.90 |9.00 |9.10
He ]0.350 |0.354 |0.358 | 8.90 |9.00 |9.10
L 0.018 [0.024 |0.030 | 0.45 | 0.60 |0.75
L: — o039 | — | — [100 | —
Y — — (0.004 | — — |0.10
6 0 — | 7° 0’ — |7
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6 MRAEE
i
M F g sk
=,
V1.12 April 9, 2010 - VIR RAT

V1.13 May 31, 2010 4.2 1. Add operation current of DC characteristics

V1.14 Aug 23, 2010 5.2 2. Modify operation current of DC characteristics
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Important Notice

Nuvoton products are not designed, intended, authorized or warranted for use as components
in systems or equipment intended for surgical implantation, atomic energy control
instruments, airplane or spaceship instruments, transportation instruments, traffic signal
instruments, combustion control instruments, or for other applications intended to support or
sustain life. Further more, Nuvoton products are not intended for applications wherein failure
of Nuvoton products could result or lead to a situation wherein personal injury, death or severe
property or environmental damage could occur.

Nuvoton customers using or selling these products for use in such applications do so at their
own risk and agree to fully indemnify Nuvoton for any damages resulting from such improper
use or sales.

Please 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.

Flease 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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