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1 ¥R
NuMicro MINIS1" Z %1 J&3207 (b FE %S, A HARM® Cortex -MOWN A%, AT F-T Tl il i 75 2
EPEfe . (IRThEERIRIF. Cortex” -MOJEARMELHT (KITMAL B 3E, A 3201 1PERE, (EJE A% HUAH 4 T4%
I8 H L.
NuMicro MINIS1"™ £ %1 g T LLH S 24MHz. PRI 7T LA SRR T V8 BBl 0 b 42 1) 0 75 22 i Mk B CPU
[¥13%4. NuMicro MINIS1™ 714 R 4K/8K/16K T i 2 /Fflash, %dfflash K/l i & (4572 Frflasht
=) 2KFHISP flash, 2KF 3 SRAM.

T BEAERA, J/NASIE, NuMicro MINISL™ &5k TR £ 4%, 1%: IO, ER%E. UART.
SPI. 12C. PWM. ADC. & A& EMIN, X {FNuMicro MINISL™ Z5IT] LU T332 fr R
.

54k, NuMicro MINIS1" % %1 i& fil % ISP (In-System Programming) #! ICP (In-Circuit
Programming) Ihfg, kR P a] DA 2% 44 T AS 2ok ot B MR 7 L HBUR.
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W%

& ARM® Cortex -MO ¥, %] 24 MHz

& 24K RGUER R

& CRHKTh#Edle B

& N FIRA AR R AR

& CRER2AMMBHBIINVIC, B ITH A9 e

& CFEEERATRREED (SWD) , 24 A s (watchpoints)/44 i £ (breakpoints)

PWIKLDO A58 A 25 V0 5.5V

A7

€  4KB/8KB/16KB Flash W17 KA7UN L F (APROM)

& EEPEE flash(Data Flash)

& 2KBJHZNUY (] (LDROM)

€  ik2KB SRAM (SRAM)

SZFFIn-System Programming (ISP) & In-Circuit Programming (ICP)

I A il

L N
B EFEIEATACRG RS AT A B

€ 4~ 24 MHz crystal oscillator (HXT)

€ 32.768K crystal oscillator (LXT), =] F T & St i &0 A1 7E $5 i A5 5 (power down
mode) FH:EECPU (U1 R AN IEFE32.768KAE I £ 11)

€ 22.1184 MHz 6 oscillator (HIRC) (25°C, 5V,1% i% %)
B 7-40°C to 85°C , FIFH4M#632.768K 54 IR 1T LAZNASHF IEH|22 MHZ +/- 1%

& 10 KHz WiEBfkIh#Eoscillator (LIRC) , #3414 B AR X N Mefit CPUAR AL s
T (i S A B 358 £ LOK A A A et ) 1%

/O

& LQFP-48%%4:, % 301~ i@H (GPIO) I

& BAEATCAE B VO M A L R

AU R A A
B HES

B IR

[

LIPS VI g B4
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& RPN AR AR AR
o EINE
& HN24-bit ERFES, H8-bitTi sl
B ORI EORE
m Y Frtoggled
B kM ER AT, SCREAMB R
& kbR, IR R
® EIER
& HHERIEURIER I AT
& P AidIefE R SCRF R CPU L) fE
& CUERRAER, TTRAE PR A PIkE & AL CPU
e PWM

& NiIREKZ3INIAIPWMAE A RS, FRAL6N T 1 PW M H 58 & 341 H 41K PW M4
H

SCRFIZLH XS 75 R Lt 55

SCRER R AT

FNPWME A28 A B B, B BPERA, 8 LA T4 AHANFE X & A 2%
BANPW M H T DL A=

® UART

—# UART

PN 16515 BRI R R 2 i X
WMIEINEE(CTSN A1 RTSN)

X IrDA (SIR) ThRg

BRrR T gmAE, mRATIE 1/16 RGN B
Y FF RS-485 LhfE

* ¢ o o

L JBR JER JBR JEE 2R 4

°
@)
e

—41SPI

F AR e IA 12 MHz, MU Al ik 4 MHz
FRESPIF/ AL

AL [ HR AT B al A

LMK E AL E, Yo 13 32 [k

MSB =3 LSBiLG

RIEAN BROL AT, #AT DL - TR AR AT PR BEH

L JBE 2K 2R 2R 2R JER 2
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& B2LHFFKET, SR isuspend Thfg

L S &S EALN 2y
L e <V A TIPS -6 2 1
& IHZIFLL (LRLFERE)
& AR AR B A, B R B B
& HBITIEED, VRN RL R RS A AR R
& CRATI BN ERE T DU — MR TR, HR e S AR AT
& PR AR DL (RS AR
& SCRZHEUUN (YA AL, AR ThRE
® ADC
€ 10-bit SARZ! ADC, #¥% 150K SPS
& 8 single-endii NiliiE, — A Eband-gapiii A\
& TR ECE AN SR A — D
®  Analog Comparator
& 2B . SCREATRAE 16 N iS5 L K
&  NIRILEEHEZSHEHE(CRY)
® BODRE(I
& RGN R R 3.8V/2.7V/2.0V (B4 2.0V)
¢ BOD'W it & & fr vl ik 45
®  O6LUHFME—/F%15 (Unique ID)
TAFIR:-40°C~85C
o %%
€ Green package (RoHS)
€ LQFP 48-pin (7x7), QFN 33-pin (5x5), QFN 33-pin (4x4)
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3.1 NuMicro Mini51™ & %11k i %

ISP ) Connectivity B IRC
Part number |APROM| RAM | Data Flash |Loader 110 Timer Comp. | PWM | ADC 1P 22.1184 Package
ROM UART| SPI | I’C MHz
MINIS1LAN 4 KB | 2KB |Configurable | 2 KB |upto 30(2x32-bit| 1 1 1 2 6 |8x10-bit| v \Y LQFP48
MINI51ZAN 4KB |2 KB |Configurable| 2KB [upto29|2x32-bit| 1 1 1 2 6 |8x10-bit| v \ QFN33(5x5)
MINIS1TAN 4 KB | 2KB |Configurable| 2 KB [upto29|2x32-bit| 1 1 1 2 6 |8x10-bit| v Y QFN33(4x4)
MINIS2LAN 8 KB | 2 KB |Configurable| 2 KB [upto30|2x32-bit| 1 1 1 2 6 |8x10-bit| v \ LQFP48
MINI52ZAN 8 KB | 2 KB |Configurable| 2 KB [upto29|2x32-bit| 1 1 1 2 6 |8x10-bit| v \ QFN33(5x5)
MINIS2TAN 8 KB | 2 KB | Configurable| 2 KB [upto 29|2x32-bit| 1 1 1 2 6 |8x10-bit| v \ QFN33(4x4)
MINIS4LAN 16 KB | 2 KB | Configurable | 2 KB [upto 30|2x32-bit| 1 1 1 2 6 [8x10-bit| v \Y LQFP48
MINI54ZAN 16 KB | 2 KB | Configurable | 2 KB [up to 29 |2x32-bit 1 1 1 2 6 8x10-bit| v \ QFN33(5x5)
MINIS4TAN 16 KB | 2 KB | Configurable | 2 KB [up to 29 |2x32-bit| 1 1 1 2 6 |8x10-bit| v \ QFN33(4x4)

% 3.1-1 NuMicro Mini51™ £ %17 i ik i 3%
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3.2.1 LQFP 48-pin
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3.2-1 NuMicro Mini51™ £ %1 LQFP 48-pin
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3.2.2  QFN 33-pin

top transparent view
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% n
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> > » » > 9 3
zZ z z z S v v
¥ & 5 F § 5 5
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N N = A =
N w N O O w o =
RECEE EiEDE
CPPO,AINS, PL5 | 1 | | 24| P0.4, SPISS,PWM5
IRESET | 2 | | 23| P0.5, MOSI
CPN1,AING, P30 | 3 |22 P0.6, MISO
P54 | 4 | Mini51 | 21| Po.7, sPicLK
CPPLAIN7,P3.1 [ 5 | QFN 33-pin [ 20| P4.7, IcE_DAT
TOEX,STADC,INTO, P3.2 | 6 |19 P4.6, ICE_CLK
SDA, T0,P3.4 | 7 |18 P2.6, PWM4,CPO1
scL,T1,P35| 8 33VSS |17 P2.5, PWM3
FlFEEFERMAER
o) T T < Y o o o
® g g @G g N N
o P O O MM W b
o X X Z 1T 1T T
5EE " EE%E
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=
m
X
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o

3.2-2 NuMicro Mini51™ % %1 QFN 33-pin

KA HW: Feb 1, 2012
-10- A V1.03



NuMicro™ Mini51 & 572 5 &/
NUVOTON

4 FHHHE

4.1 NuMicro Mini51™ &

- 10K RC OSC
CONFIG -] 22.1184M RC OSC |
ROMMAP CLK CTL B8 32.768K XTAL
ISP 2KB -t 4~24M XTAL
A A
- y AHB > LDO
2.5 ~ 5.5V
\ 4 y \ 4
BOD
Flash Control SRAM APB- GPIO
2KB Bridge PO~P5 CRV
AP ROM
16KB A
8KB _ L, N 2ch
4KB Watch Dog Timer [€—» 4—@‘ > Comparator
Configurable + —>l—> ADC < » ADC
Data FLASH et B 8ch/10bit
(Share with SARADC
AP ROM) 12C UART 150K SPS
SPI < <—» PWM 0~5
PAD Control
4

4.1-1 NuMicro Mini51™ £ 1| J5 B [&]
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IZW C1
PUSH BOTTOM ~T~10uF/10V
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Reset Circuit
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vee

P4 D‘
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*¥—> 9 10

HEADER 52

HEADERSX2

ICE Interface

c3
Il XTAL2
il l
20pF/NC x2
C0603 12MHz
XTAL3-1
cs
l | XTALL
20pF/NC
C0603

Crystal

DAVDD
[*]
CB1
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6.1 Absolute Maximum Ratings

SYMBOL PARAMETER MIN MAX UNIT
DC Power Supply VDD-VSS -0.3 +7.0 \%
Input Voltage VIN VSS-0.3 VDD+0.3 \%
Oscillator Frequency 1/tcrel 4 24 MHz
Operating Temperature TA -40 +85 °C
Storage Temperature TST -55 +150 °C
Maximum Current into VDD - 120 mA
Maximum Current out of VSS 120 mA
Maximum Current sunk by a I/O pin 35 mA
Maximum Current sourced by a 1/O pin 35 mA
Maximum Current sunk by total 1/0 pins 100 mA
Maximum Current sourced by total I/O pins 100 mA

Note: Exposure to conditions beyond those listed under absolute maximum ratings may adversely affects the lift and
reliability of the device.

KA HE: Feb 1, 2012
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6.2 DC Hizeisi

(VDD-VSS=5.0 V, TA = 25°C, FOSC = 24 MHz unless otherwise specified.)

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. | MAX. |UNIT
Operation voltage Vbp 2.5 5.5 V |Vbop=25V~55Vupto 24 MHz
_VDD rise rate to_ ensure Viise 0.05 v/msS
internal operation correctly
Vss
Power Ground -0.3 \%
AVss
LDO Output Voltage Vibo | -10% 1.8 +10% V |Vpp =25V ~55V
Analog Operating Voltage AVpp 0 Vob \%
lbb1 9.5 mA |Vpp = 5.5V@24 MHz, enable all IP
Operating Current
P 9 lob2 7.5 mA [Vpp = 5.5V@24 MHz, disable all IP
Normal Run Mode
| 7.5 mA [Vpp = 3.3V@24 MHz, enable all IP
@ 24 MHZ DD3 DD @
lopa 6 mA [Vpp = 3.3V@24 MHz, disable all IP
lbps 55 mA |Vpp =5.5V@12 MHz, enable all IP
Operating Current
peraing loos 45 mA Voo = 5.5V@12 MHz, disable all IP
Normal Run Mode
| 4 mA [Vpp = 3.3V@12 MHz, enable all IP
@ 12 MHZ DD7 DD @
lops 3 mA [Vpp = 3.3V@12 MHz, disable all IP
lopg 3.6 mA [Vpp = 5.5V@4 MHz, enable all IP
Operating Current
P g Ipp1o 3.3 mA |Vpp = 5.5V@4 MHz, disable all IP
Normal Run Mode
| 1.7 mA |Vpp = 3.3V@4 MHz, enable all IP
@ 4 MHZ DD11 DD @
Ibp12 1.4 mA |Vpp = 3.3V@4 MHz, disable all IP
Vpp = 5.5V@22.1184 MHz,
Ibp13 6.6 mA
enable all IP
Operating Current
Vop = 5.5V@22.1184 MHz,
Normal Run Mode Ipp14 5 mA |
disable all IP
@ 22.1184 MHz IRC
Vpp = 3.3V@22.1184 MHz,
Ibp1s 6.6 mA
enable all IP

KA HW: Feb 1, 2012
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. | MAX. |UNIT
Vpp = 3.3V@22.1184 MHz,
Ibp16 5 mA
disable all IP
Vpp = 5.5V@32.768 KHz,
lop17 116 pA
enable all IP
. Vpp = 5.5V@32.768 KHz,
Operating Current loois 113 uA .DD @ z
Normal Run Mode disable all IP
@ 32.768 KHz crystal | 11 A Vpp = 3.3V@32.768 KHz,
i DD19
oscillator : enable all IP
Vpp = 3.3V@32.768 KHz,
Iob2o 100 pA |
disable all IP
Iop21 109 pA |Vpp =5.5V@10 KHz, enable all IP
Operating Current )
P 9 Iop22 108 pA |Vop = 5.5V@10 KHz, disable all IP
Normal Run Mode
| 100 A |Vpp = 3.3V@10 KHz, enable all IP
@ 10 KHz IRC po23 WA VbD @
IpD24 98 pA |Vop = 3.3V@10 KHz, disable all IP
lipLEL 55 mA (Vpp = 55V@24 MHz, enable all IP
Operating Current -
libLE2 35 mA |Vpp = 5.5V@24 MHz, disable all IP
Idle Mode
| 3.8 mA |Vpp = 3.3V@24 MHz, enable all IP
@ 24 MHZ IDLE3 DD @
lipLE4 1.8 mA [Vpp = 33V@24 MHz, disable all IP
libLES 3.3 mA (Vpp = 55V@12 MHz, enable all IP
Operating Current loLes 26 mA [Vop = 5.5V@12 MHz, disable all IP
Idle Mode
lipLE7 2 mA [Vpp = 33V@12 MHz, enable all IP
@ 12 MHz
lipLEs 1 mA |Vpp = 3.3V@12 MHz, disable all IP
lipLES 3 mA |Vpp = 5.5V@4 MHz, enable all IP
Operating Current oL 2.3 mA |[Vop = 5.5V@4 MHz, disable all IP
Idle Mode
libLE11 1 mA (Vpp = 3.3V@4 MHz, enable all IP
@ 4 MHz
lipLE12 0.7 mA |Vpp = 3.3V@4 MHz, disable all IP
Operating Current Vpp = 5.5V@22.1184 MHz,
lipLE13 3.0 mA
Idle Mode enable all IP

KA HE: Feb 1, 2012
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. | MAX. |UNIT
@ 22.1184 MHz IRC 1o A Vpp = 5.5V@22.1184 MHz,
| . m
DLEL disable all IP
30 A Vop = 3.3V@22.1184 MHz,
| . m
IDLELS enable all IP
12 A Vop = 3.3V@22.1184 MHz,
| . m
PLELS disable all IP
| 110 A Vpp = 5.5V@32.768 KHz,
IDLE17
: enable all IP
Operating Current | 107 WA Vop = 5.5V@32.768 KHz,
IDLE18 .
Idle Mode disable all IP
@ 32.768 KHz crystal Vpp = 3.3V@32.768 KHz,
oscillator libLeo 105 HA
enable all IP
102 A Vpop = 3.3V@32.768 KHz,
|
PLE20 " disable all 1P
lipLE21 103 pA |Vpp = 5.5V@10 KHz, enable all IP
Operating Current
|dl|o ) dg loLess 102 WA |Vop = 5.5V@10 KHz, disable all IP
e Mode
@ 10 KHz IRC lioLE23 96 pA  [Vop = 3.3V@10 KHz, enable all IP
lioLE24 95 pA  [Vop = 3.3V@10 KHz, disable all IP
| 10 Vpp = 5.0V, CPU STOP
PWD1 A
Standby Current g All IP and Clock OFF
Power Down Mode | 5 Vopb = 3.3V, CPU STOP
PWD2 A
: All IP and Clock OFF
Vpp = 5.0V, CPU STOP
| 12 A
Standby Current PWD3 HA 1Al IP and Clock OFF except
32.768KHz crystal oscillator
Power Down Mode with
VDD = 3.3V, CPU STOP
32.768 KHz crystal enable
lpwpa 7 HA |All IP and Clock OFF except
32.768KHz crystal oscillator
Input Current PO~P5 (Quasi- ) ) _ _ .
bidirectional mode) v 50 60 | pA Voo =55V, Vin=0VorVin=Voo
Input Current at /RESET™ Iz 55 | 45 | -30 | puA |[Vop=3.3V,VN=045V
Input Leakage Current PA, _
Pgl PC. PD?PE L | -0.1 - +0.1 | pA |[Vop =55V, 0<Vin<Vop

KA HW: Feb 1, 2012
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT
Logic 1 to 0 Transition Current
PA~PE (Quasi-bidirectional I B | -650 - -200 | pA |Vop=5.5V, Vn<2.0V
mode)
Input Low Voltage PO~P5 v -0.3 - 0.8 v Vop =4.5V
(TTL input) ol o3 | - 0.6 Vo = 2.5V
2.0 e Vop =55V
Input High Voltage PO~P5 : Vv
(TTL input) Viky Vos
1.5 - +0.2 VDD =30V
Input Low Voltage PO~P5,
(Schmitt input) Viea 0.4 Voo v
Input High Voltage PO~P5,
(Schmitt input) Vinz 0.6 Voo v
Hysteresis voltage of PO~P5
(Schmitt input) Vv 0.2 Voo v
. 0 - 0.8 VDD =45V
Input Low Voltage XT1"? Vit Y
0 - 0.4 Vop = 30V
Vbb _
. 35 - +0.2 V |Vop=55V
Input High Voltage XT1 Vins v
DD —
24 - +0.2 Vop =3.0V
Internal /RESET pin pull up )
resistor Rrst 40 100 KQ
Negative going threshold
o Vis -0.5 - 0.3Vpp| V
(Schmitt input), /RESET
Positive going threshold
o ViHs 0.6 Vop - Vppt0.5| V
(Schmitt input), /RESET
Isr11 -300 | -370 | -450 | pA [Vop=4.5V,Vs=24V
Source Current PO~P5. _ _
(Quasi-bidirectional Mode) Isr12 -50 70 90 | pA Voo =27V, Vs=22V
ISR12 -40 -60 -80 },lA VDD =25 V, Vs =20V
Isr21 -20 -24 -28 mA |Vop=45V,Vs=24V
Source Current PO~P5, _ _
(Push-pull Mode) Isro2 -4 -6 -8 mA |Vpp=2.7V,Vs=22V
ISR22 -3 -5 -7 mA VDD =25 V, Vs =20V
Sink Current PO~P5, (Quasi- | Is«1 10 16 20 | mA Vop=45V,Vs=045V
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT

bidirectional and Push-pull lsky 7 10 13 mA |Vpp=2.7V, Vs=0.45V
Mode)

Iski 6 9 12 MA |Vbp=25V,Vs=0.45V
Note:

1. /RESET pin is a Schmitt trigger input.
2. Crystal Input is a CMOS input.

3. Pins of PO~P5 can source a transition current when they are being externally driven from 1 to 0. In the condition of
Vpp=5.5V, the transition current reaches its maximum value when V,y approximates to 2 V.

6.3 AC H 384

6.3.1 External Input Clock

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. | TYP. | MAX. |UNIT
PARAMETER tCHCX | 20 nsS
Clock High Time tCLCX | 20 ns
Clock Low Time tCLCH 10 nS
Clock Rise Time tCHCL 10 nS

tcHCL

Note: Duty cycle is 50%.

6.3.2 External 4~24 MHz XTAL Oscillator

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. MAX. |UNIT
Oscillator frequency fuxraL | 4 12 24 | MHz |VDD = 2.5V ~ 5.5V
Temperature TuxtaL | -40 +85 °C
Operating current IHxTAL TBD mA [VDD =5.0V
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6.3.3 Typical Crystal Application Circuits

CRYSTAL C1 c2

4 MHz ~ 24 MHz Optional (Depend on crystal specification)

w}_{ TXTAU
w}—{ QXTALZ

6.3-1 Typical Crystal Application Circuit

6.3.4 External 32.768 KHz XTAL Oscillator

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. | MAX. [UNIT
Oscillator frequency fLxrAL 32.768 KHz [VDD = 2.5V ~ 5.5V
Temperature Tlyral | -40 +85 | °C
Operating current IhxTAL TBD pA VDD =5.0V

6.3.5 Internal 22.1184 MHz RC Oscillator

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. |[MAX.|UNIT

Supply voltage™ VHRC 1.8 \Y

21.89 | 22.1184 |22.34| MHz |25°C, VDD =5V
20.57 | 22.1184 |23.23| MHz |-40°C~+85°C, VDD = 2.5V~5.5V

Center Frequency Frrc -40°C~+85°C, VDD = 2.5V~5.5V

21.78 22.0 |22.22| MHz |[Enable 32.768K crystal oscillator
and set TRIM_SEL =1

Operating current lhre TBD mA

Note: Internal operation voltage comes from LDO
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6.3.6 Internal 10 KHz RC Oscillator

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. | TYP. | MAX. [UNIT
Supply voltage™ ViRe 1.8 v
o] —_
Center Frequency Finc 7 10 13 | KHz |25°C, VDD =5V
5 10 15 | KHz |-40°C~+85°C, VDD = 2.5V~5.5V
Operating current ILrc TBD pA |VDD =5V

Note: Internal operation voltage comes from LDO
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6.4 FRIGRE

6.4.1 Specification of Brown-Out Reset (BOD)

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. MAX. |UNIT
Operating voltage VBoD 2.0 5.5 \%
. VDD =5V
Operating current
perating lsoo 5 15| WA |Enable BOD27 and BOD38
BOD38 detection level Vassat | 3.6 3.8 4.0 VvV [25°C
BOD27 detection level Vazrat | 2.6 2.7 2.8 VvV [25°C

6.4.2 Specification of Low Voltage Reset (LVR)

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. MAX. |UNIT
Operating voltage VBoD 2.0 5.5 \%
Operating current Isop 1 2 pA
Detection level 2.0 V |[25°C
LVR always enable Vor 106 | 20 | 24 | v |-40°C ~+85°C

6.4.3 Specification of Analog Comparator

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT

Operating voltage VBoD 2.5 3.3 5.5 \%
Operating current lemp 40 80 pA
Input offset voltage VorESET 10 20 mV
Output swing voltage Vswin 0.1 Vpp-0.1| V
Input common mode range
(VCM) Vem 0.1 Vpp-0.1| V
DC gain Goc 70 dB
_ VCM = 1.2V
Propagation delay TeoLy 200 ns |The difference voltage in CPPx and
CPNxis 0.1V
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT

One bit control

Hysteresis Vhvs 10 mV |W/O & W. hysteresis
@Vcm=0.2V ~ VDD-0.1V
Stable time TsTaL 2 uS [CPPx=1.3Vand CPNX=1.2V

6.4.4 Analog Comparator Reference Voltage (CRV)

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT

Operating voltage VBoD 2.5 5.5 \%
. VDD =5V
CRYV step size
P Vstep Voo/24 V' |Enable BOD27 and BOD38
CRYV output voltage absolute 0
accuracy Acry -5 S %
Unit resistor value Rcry 2K ohm

6.4.5 Specification of 10-bit ADC

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT

Operating voltage AVbp 2.7 5.5 V  |AVbp = Vbp

Operating current lapc 1 mA [AVpp = Vpp =5V, Fsps = 150K
Resolution Rapc 10 Bit

Reference voltage VREF Avop V  |Vgrer connect to Aypp in chip
ADC input voltage Vin 0 VRrer \Y

Conversion time Tconv 6.7 uS

Sampling Rate Fsps 150K Hz Voo = 5V, ADC clock = 6MHz

Free running conversion

Integral Non-Linearity Error

INL 1 LSB
(INL)
Differential Non-Linearity

DNL 1 LSB
(DNL)
Gain error Eg 2 LSB
Offset error EorrseT 3 LSB
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. | MAX. |UNIT
Absolute error Enss 4 LSB
ADC Clock frequency Faoc 5K 6M Hz |Vop =5V
Clock cycle ADcyc 38 Cycle
Bang-gap voltage VBe 1.27 1.35 1.44 \%

6.4.6 Flash Memory Characteristics

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. | MAX. |UNIT

Cycling (erase / write ) K
NCYC 100
Program memory cycle
Data retention Trer 10 years |Ta = +85°C
Erase time of ISP mode Terase | 2.3 2.5 2.7 | mS |Erase time for one page
Program time of ISP mode Toroc 57 62 67 uS Programming time for one
word

Program current IproOG 3.3 mA (Vpp = 5.5V
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7 PACKAGE DIMENSION

7.1 48-Pin LQFP

36 25 - o
innhhn P

{
\

UWUUUUUUUUIUZ

1= [y

[ |
o pag A HHIHAIHHIAIE T

S i
IR
[
SO

Controlling dimension : Millimeters

Dimensionininch Dimension in mm
Min |[Nom | Max | Min |[Nom | Max
A J— J— J—
At 0.002| 0.004 | 0006 | 005 | 0.10 | 0.15
Az 0053 [0.055 (0057 | 1.35 | 140 |145

Symbol

b 0.006 |0.008 {0010 | 0.15 | 020 |0.25
¢ 0.004 |0.006 {0.008 | 0.10 |0.15 |0.20
D 0272 |0.276 {0280 | 690 | 700 | 7.10
E 0272|0276 [0280 | 690 | 700 | 7.10
e 0.014 | 0020 {0026 | 035 | 050 |0.65
Ho |0350 |0354 |0358 | 890 |9.00 |9.10
He |0.350 |0354 [0.358 | 890 |900 [9.10
L 0018 |0.024 | 0030 | 045 | 060 |0.75
L1 — (0039 | — | — |100 | —
Y — | — |0004| — | — |o10
0 0 — |7 0 — | 7
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7.2 33-Pin QFN (4mm X 4mm)

| - D2 C0.35%45"
| ! = | az
N b
TqUuuuuuy]
I ﬁ o ] l
—- - - N 3 — [ -
- = Y
| _iJ - - Ci_ L
) ]
| 1 — — Y
1A o
J0aonnng
D | sxL ok

14
f
|
w
r DIMENSION|  MILLIMETERS
SYMBOLS | MIN. | NOM. | MAX.
t A 0.80 | 0.85 | 0.90
A1 0.00 | 0.02 | 0.05
A3 0.20 REF.
b 0.15 | 0.20 [ 0.25
1 A1 D 4.00 BSC
A3 E 4.00 BSC
- e 0.40 BSC
A L 0.35 | 0.40 [ 0.45
o L1 | 0.332]0.382[0.432
2|3 K 020 — | —
=
L
o=
SE E2 D2
qle PAD SIZE| MIN. | NOM.| MAX. | MIN. | NOM. | MAX.
— a4 u 2.60 [ 2.70 | 2.75 | 2.60 [2.70 [ 2.75
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7.3 33-Pin QFN (5mm X 5mm)

T0P VIEW
- o]
32 25
—
1 24
8 17
9 16
BOTTOM VIEW
D2
25 L 32
241N 1
o — ]
=
——F ]
- i I
S0 I 0 e e O = Y
L] ] SEATING PLANE AL
— — o =bld
L] [
171> ] 8
Fanmmonnn
16 [ 9
gl b
DIMENSION DIMENSTON -
CMMD (INCHD SYMBOL ke
SYMBOL
MIN. | NOM. | MAX. | MIN. | NOM. | MAX. min. | nom, | max, [ v l NOM. l MAX.
A 0.70 0.75 0.80 0.0275| 00295 0.0315 DIM(E[\/\[?\//\S)IDN 3.4 ‘ 3.5 36 3.4 ‘ 3.5 ‘ 36
Al 0 002 | 005 |0 0001 | 0002
A3 020 REF 0.008 REF
ko 0.18 ‘ 0.25 ‘ 0.30 0.007 ‘ 0.010 ‘ 0.012
D 9.00 BSC 0.197 BSC
E 5.00 BSC 0.197 BSC
[¢] 0.50 BSC 00197 BSC
L 030 |o040 |oso |ome [ooe | ooeo
y 010 0.0039
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8 BITH®
H 3 Bir B
Dec 1, 2011 V1.02 Initial release of Chinese version.
1. Add VDD rise rate specification.
2. Revise minimum ADC clock frequency specification.
3. Revise minimum and maximum specification of band-gap
Feb 1, 2012 V1.03 voltage.
4. Revise minimum and maximum specification of external input
clock.
5. Add flash memory electrical characteristics.

KA HE: Feb 1, 2012
-27 - A V1.03



NuMicro™ Mini51 Z%1[= &

NnUvVOTON
L TS

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.

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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