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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 R 1T LL# S 24MHz. PRI 7T LA SRR T V8 BBl 0 10 b 42 1) 0 75 32 v 1k e 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 BEAERLA, 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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& 24l RGER E
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o N
€  4KB/8KB/16KB Flash W17 KA7UN L F (APROM)
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€  ik2KB SRAM (SRAM)
Z#FIn-System Programming (ISP) & In-Circuit Programming (ICP)
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& RGP g
B EAEEAT A  A] L)
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°Cto 85°C , Ff4M#32.768K G 4R 1] LLBNAH: IF $/22 MHz +/- 1%

& 10 KHz WiEBfkIh#Eoscillator (LIRC) , #3414 B AR X N Mefit CPUAR AL s
U5 (G B 15 36 - L OKAE g et e i 438

L 2

& LOQFP-48%%:, &% 301M@H (GPIO) !
& BAEATCAE B VO M A L R

T I i N\ i A

A A

VAR E Tk

B NRE, A A e R

L JEIPEE D RS LV 1PN R
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& HiN24-bit EHFES, H8-bitTi Al
B ORI EORE
B Y rtoggled
B kM ER AT, ORI R
& P TEREIRET, SCREAM AR
® EIMER
& HHERIEURIER I AT
& Pl AidIefE R SCRF R CPU L) fE
& CUERRAER, TTRAERE R A PIkE & AL CPU
e PWM

& NiIREKEZ3INIAIPWMAE A RS, FRAL6N ST 1 PWME H 58 & 341 H 41K PW M4
H

SCRFIZLH XS 75 R Lkt 55

SCRER R AT

FNPWME A28 A I BRI, B BP BRI, 8 LA T4 AN BE X & A 2%
BANPWME H 0T B A=

® UART

—# UART

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

X IrDA (SIR) ThRg

PR AE, B TIA 1/16 R G 4h
W HF RS-485 Ljjfig

* 6 0 o

L JER JER 2R JEK 2R 4

°
@)
e

—41SPI

F R IR AT IR 12 MHz, M 2 i T iA 4 MHz
FRESPIF/ AL

AL [ HR AT B al A

LMK ETACE, YO 13 32 tbE

MSB 3 LSBiRG

RIEAN BROL AT, #AT DL - TR AR AT PR BEH
2LLHFKET, R Tisuspend Tk

L BR JER 2R 2R 2R 2R R 2

KA HW: Feb 1, 2012
-9- A V1.03



NuMicro™ Mini51 &5+

NnUvVOoOTON
L TS

ON

SCHF IR

A TR 17 K A

BESER NS AR ANER &)

(]I A e A i ) B o Z IR, ol A Al e R
BATEIEPEDE, SOVPIR—AN SR R AN E R ELRE 2
AT I B 2D T DA ME TS, Hole s d8 A 4T 1% %0
50 T i A AT {8 J8 e A

SCRF 22 AR (VYA Mk, 45 HERD D fE

* 6 6 6 6 0 0 o

® ADC
€ 10-bit SARZ! ADC, #¥% 150K SPS
& %8/ single-endii NiliiE, — A #band-gapiii A\
& AT A ] A A A O
®  Analog Comparator
& 2B . SCREATRAE 16 N TS5 L Ik
&  NiRILEHEZSHEHIE(CRY)
® BODRE(I
& SRR R 3.8V/2.7V/I2.0V (Bt 2.0V)
¢ BODW it & & fr vl i 45
96LLFFME— 7415 (Unique ID)
® [{RER/Z:-40C~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 FIHEE

3.2.1 LQFP 48-pin
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CPN1, AIN6, P30 [_| 4 33| | Po.6, MISO
AVSS [ | 5 32 [ ] P07, sPicLK
ps4[] 6 Mini51 2 [ ne
CPP1,AIN7,P31[ |7 LQFP 48-pin 30 |_] P47, ICE_DAT
TOEX, STADC, INTO, P3.2 [ | 8 29 [ | P46, ICE_CLK
SDA, TO,P34 [ |9 28 [ ] NC
SCL,T1,P35 [ | 10 27 [ NC
NC[ | 11 26 || P2.6, PWM4, CPO1
NC[ | 12 25 | | P25, PWM3
= = = = o = = N N N N N
w S (&) (2] ~ o] © o = N w S
oo g
=z el o o < [ h 0 =z R R R
o w 9 o v 9 o g g N N N
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3.2-1 NuMicro Mini51™ £ %1 LQFP 48-pin
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3.2.2  QFN 33-pin

(%))
T
)
% @]
z X X X R
> > » » > 9 3
zZ z z z S v v
¥ & 5 F § 5 5
U U U W < U T T
N N = A =
N w N O O w o =
RECEE EiEDE
CPPO,AINS, PL5 | 1 | | 24| Po.4, sPIss,PWM5
/RESET | 2 | | 23| Po.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 33 VSS |17 P2.5, PWM3
Pl FERER
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
=4 N B S B N
=
m
-x -
g top transparent view
o

3.2-2 NuMicro Mini51™ % %1 QFN 33-pin
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3.3 5I#R
Pin Number
LOFP OFN Pin Name |Pin Type R
48 33
1 NC Not connected pin
P1.5 I/O General purpose input/output digital pin
2 1 AINS Al ADC analog input pin
CPPO Al Analog comparator Positive input pin
This pin is a Schmitt trigger input pin for hardware device
reset. A “Low” on this pin for 768 clock counter of Internal RC
o | 2 |meser | sm) |24 Mizule e sstem dock e g il eect e
power-on reset by simply connecting an external capacitor to
GND.
P3.0 I/O General purpose input/output digital pin
4 3 AING6 Al ADC analog input pin
CPN1 Al Analog comparator negative input pin
5 AVSS AP Ground pin for analog circuit
6 4 P5.4 110 General purpose input/output digital pin
P3.1 1/O General purpose input/output digital pin
7 5 AIN7 Al ADC analog input pin
CPP1 Al Analog comparator positive input pin
P3.2 I/O General purpose input/output digital pin
INTO I External interrupt O input pin
° ° STADC I ADC external trigger input pin
TOEX I Timer 0 external capture/reset trigger input pin
P3.4 110 General purpose input/output digital pin
9 7 TO I/0 Timer 0 external event counter input pin
SDA I/0  |I*C data input/output pin
P3.5 110 General purpose input/output digital pin
10 8 T1 110 Timer 1 external event counter input pin
SCL 110 I°C clock input/output pin
11 NC Not connected pin
12 NC Not connected pin

KA HW: Feb 1, 2012
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Pin Number
LQFP QFN Pin Name |Pin Type E34)
48 33
13 NC Not connected pin
P3.6 I/O General purpose input/output digital pin
CPOO (0] Analog comparator output pin
H ° CKO (0] Frequency Divider output pin
T1EX I Timer 1 external capture/reset trigger input pin
P5.1 I/O General purpose input/output digital pin
15 10 XTAL2 o Thi§ is thg output pin from the internal inverting amplifier. It
emits the inverted signal of XTAL1.
P5.0 110 General purpose input/output digital pin
16 11 This is the input pin to the internal inverting amplifier. The
XTALL ! system clock could be from external crystal or resonator.
12
17 VSS P Ground pin for digital circuit
33
18 LDO_CAP P LDO output pin
General purpose input/output digital pin
19 P5.5 /o User program must enable pull-up resistor in QFN33
package.
P5.2 1/O General purpose input/output digital pin
20 e INT1 I External interrupt 1 input pin
21 NC Not connected pin
pP2.2 I/O General purpose input/output digital pin
2 H PWMO (0] PWMO output of PWM unit
pP2.3 1/0 General purpose input/output digital pin
2 o PWM1 0] PWM1 output of PWM unit
P2.4 110 General purpose input/output digital pin
2 10 PWM2 0] PWM2 output of PWM unit
P2.5 1/0 General purpose input/output digital pin
2 o PWM3 (O] PWMS3 output of PWM unit
P2.6 110 General purpose input/output digital pin
26 18 PWM4 (0] PWM4 output of PWM unit
CPO1 (0] Analog comparator output pin

KA HW: Feb 1, 2012
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Pin Number
LQFP QFN Pin Name |Pin Type E34)
48 33
27 NC Not connected pin
28 NC Not connected pin
P4.6 1/0 General purpose input/output digital pin
29 1o ICE_CLK I Serial wired debugger clock pin
P4.7 I/O General purpose input/output digital pin
%0 20 ICE_DAT I/O Serial wired debugger data pin
31 NC Not connected pin
P0.7 110 General purpose input/output digital pin
% 2 SPICLK 110 SPI serial clock pin
P0.6 I/O General purpose input/output digital pin
% 2 MISO I/O SPI MISO (master in/slave out) pin
PO0.5 I/O General purpose input/output digital pin
* 2 MOSI (0] SPI MOSI (master out/slave in) pin
P0.4 I/0 General purpose input/output digital pin
35 24 SPISS 1/O SPI slave select pin
PWM5 (0] PWMS5 output of PWM unit
36 NC Not connected pin
PO.1 I/0 General purpose input/output digital pin
RTSn 0] UART RTS pin
37 25
RX I UART data receiver input pin
SPISS 1/O SPI slave select pin
P0.0 I/0 General purpose input/output digital pin
38 26 CTSn I UART CTS pin
TX 0] UART transmitter output pin
39 NC Not connected pin
40 NC Not connected pin
P5.3 I/0 General purpose input/output digital pin
“ o AINO Al ADC analog input pin
42 28 VDD P Power supply for digital circuit

KA HW: Feb 1, 2012
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Pin Number
LQFP QFN Pin Name |Pin Type E34)

48 33
43 AVDD P Power supply for analog circuit

P1.0 I/O General purpose input/output digital pin
44 29

AIN1 Al ADC analog input pin

P1.2 1/0 General purpose input/output digital pin
45 30 AIN2 Al ADC analog input pin

RX I UART data receiver input pin

P1.3 1/0 General purpose input/output digital pin
46 31 AIN3 Al ADC analog input pin

TX (0] UART transmitter output pin

P1.4 110 General purpose input/output digital pin
47 32 AIN4 I/O PWM5: PWM output/Capture input

CPNO Al Analog comparator negative input pin
48 NC Not connected pin

# 3.3-1 NuMicro Mini51™ & 51| 5| ik
[1] 1/O 4R 1: F N, O: Hith, 1VO: #EXUHA, D: T, P: US|, ST: Schmitt trigger, A: BB
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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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5 IheEHR
51 WHRAH

51.1 ®R
NuMicro MINIS1™ ZRFIFH 4G bl 23 6], & RS AR B nsEss! ATk
oo s, VYN A7 S I8 . Mok DA K g R K 48 T T AR N AR BRI A ALIA . NuMicro
MINIS1™ 2 %1 H 3 375 /N i B A =X
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O FT BRI 38 B N AF IR 2 HE I N R P,

btk el ] K )%

Flash & SRAMpy #7231

0x0000_0000 — 0x0000_3FFF |FLASH BA  |FLASHp#74:[(16KB)
0x2000_0000 — 0x2000_07FF |SRAM BA  |SRAM pi#7% i (2KB)

AHB 138277 (0x5000_0000 — 0x501F_FFFF)

0x5000_0000 — 0x5000_01FF |GCR_BA RO TR H 1
0x5000_0200 — 0x5000_02FF |CLK_BA B s ) 25 17 53
0x5000_0300 — 0x5000_03FF [INT_BA U875 P 2 1
0x5000_4000 — 0x5000_7FFF |GP_BA GPIOFsl % 17 %
0x5000_C000 — 0x5000_FFFF [FMC_BA Flash py 74l 5 17 83

APB1 #4822 (0x4000_0000 — 0x401F_FFFF)

0x4000_4000 — 0x4000_7FFF |WDT_BA ML Fctikaaed
0x4001_0000 — 0x4001_3FFF |TMR_BA S R0/ I R T B 7758
0x4002_0000 — 0x4002_3FFF |I2C_BA 1PCi %5 1758
0x4003_0000 — 0x4003_3FFF [SPI_BA SPI 21758
0x4004_0000 — 0x4004_3FFF |PWM_BA PW Mt 2547 %%
0x4005_0000 — 0x4005_3FFF [UART_BA UART % 17 28
0x400D_0000 — 0x400D_3FFF [CMP_BA WAL E A 27 77 28
0x400E_0000 — 0x400E_3FFF |ADC_BA MR (ADC) 251758

RS F)(SCS)ZE 1 (0XEO00_E000 — 0XE000_EFF

F)

OxEOO00_EO010 — OXEOOO_EOFF [SCS_BA F G I 2% (SysTick) 11l 75 1788
OXE000_E100 — OXE000_ECFF |SCS_BA 7(sze%;ed Vectored Interrupt Control Registers(#h i {5 4
OxEO000_EDO0O — OXEOOO_EDS8F |SCB_BA RAPEHTA7AS

#* 5.1-1 /b &bk 2% (6] 4 ic
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5.2 Nested Vectored Interrupt Controller (NVIC)

52.1 HEA
Cortex™-MO CPU WAZ F& AL — > v W4 i 28 45 0 5 B2 1) S8 B350 4, iy 44 DA 368 A1 ) - v BT 4% o1 4
(NVICY".

522 %t

®  SCHFIE A B

o HIEHIVIRERAMIKE

o A

® RN MWTIEIR, I HAEIR N ) &

NVIC W HA AHAR 2. i 5% #5275 Handler Mode” R # /b #f#) NVIC 3 #32/M(IRQ[31:0]) 4h
TN T TR OR 2 50R G T DABC B SR 2. 2 R AR B NVICRE BT SR 6 Hh T R 1
TE AR P A W7 1A S 2 SR 0 R A e R e v, TR ) R DR A o AR AR ) R T

SRR TR R BT AL R L (1ISR) AT AR B AP AE R A R RS N T B R A T AR
U T v s R L AN k. SRR AN 2 S NVICH: E ShRAE E TR 30, AR /72 “PC, PSR,
LR, RO~R3, R12” F#Etk. "W AbBE R EEE 2 J5, NVIC B MWHER B3R E LN, Ra4kstiEw
IBAT. DRI eoR 18 9l 5 /D I ELR s (%) A ) ofe A 38 o i R

NVIC 3#F “Tail Chaining” )77 WAL B b ilr, — /bW b2 58 BB A SR E I 5 B P 5 —14y, X
FERT DR iR W S5 A5 A (8], (5 A BT AR R 5B A 2% NVIC t372FF “Late Arrival” B Ab#E 7 20,
R W EE R LN SOR A SN R A B R, — N AR R TR A, NVICH: AbEE
Bt e bW, I HARERAE—X BRI AT LS & ST .

HEZHY, ESE T “ARM® Cortex™-MO Technical Reference Manual” #I “ARM® v6-M
Architecture Reference Manual”.

5.2.3 REHEEL RS Wkt
A H T NuMicro MINIS1I™ 251 52 RF )5 AR . — 86 S AT v W il PABEE AR e 2. “0" A
B Ae ), 3" NEARM S 2. T A Pl DL g IR B, S AL e 202707, JE R e 200" AR 5
9, EEARGFREEN, “NMI” F “Hard Fault” 2 J5 (454254 56 2%,

Exception Name bS] tRE%
Reset 1 -3
NMI 2 -2

KA HW: Feb 1, 2012
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Hard Fault 3 -1
Tied 4~10 TR
SvcCall 11 A fic
i 12 ~13 e
PendSV 14 A fic
SysTick 15 A fic
Interrupt (IRQO ~ IRQ31) 16 ~ 47 AL
* 5.2-1 R
. IRQ Number .
Exception o Exception Power Down
Number | (Bitin Interrupt Name Source IP HTHE wake-up
Registers)
1~15 - - - System exceptions -
16 0 BOD_OUT | Brownout Brownout low voltage detected Yes
interrupt
17 1 WDT_INT WDT Watchdog Timer interrupt Yes
18 2 EINTO GPIO FE)i>:]ternal signal interrupt from P3.2 Yes
19 3 EINT1 GPIO FIfi):]ternal signal interrupt from P5.2 Yes
External signal interrupt from
20 4 GPO/1L_INT GPIO GPIO group PO~P1 Yes
External signal interrupt from
21 ° GP23IA_INT| GPIO 16p10 group P2~P4 except P3.2 ves
22 6 PWM_INT PWM PWM interrupt No
23 7 BRAKE_INT PWM PWM interrupt No
24 8 TMRO_INT TMRO  |Timer O interrupt Yes
25 9 TMRL_INT TMR1 |Timer 1 interrupt Yes
26 ~ 27 10~11 - - -
28 12 UART_INT UART UART interrupt Yes
29 13 - - -
30 14 SPI_INT SPI SPI interrupt No
31 15 - - -
External signal interrupt from
32 16 GP5_INT GPIO GPIO group P5 except P5.2 Yes

KA HW: Feb 1, 2012
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Exception lRQ iirber Exception Power Down
Number | (Bitin Interrupt Name Source IP il TR 7% wake-u
Registers) P
33 17 HFIRCI:,\T.IRlM HFIRC |HFIRC trim interrupt No
34 18 12C_INT ’C  |i°Cinterrupt No
35~40 19~24 - - -
41 25 ACMP_INT | Acmp |Analog —Comparator 0 or 1 y.q
interrupt
42 ~ 43 26 ~ 27 - . -
Clock controller interrupt for chip
44 28 PWRWU_INT|  CLKC wake-up from power-down state Yes
45 29 ADC_INT ADC ADC interrupt No
46 ~ 47 30~31 - - -
* 5.2-2 RS H TR
524 MHER

W 745 5 B A R 28 E 2l AR B A) 2 B TR B A B R B L A Hb Bk T ARMVE-M R, 7]
R SR bk [E 2 75 Hh i 0x0000_0000f A & In) & A0 & B AL i HEAR IR 6 A1 BT B 7 A2 R
BN L, 57— U1 ) 25 5 ST AN 5 A P bR 7T [ R N 1 ik Fr

] & 7 (Word) {Ff%

i 2L

0x00

Initial Stack Pointer value

Exception Number x 0x04

Exception Entry Pointer using that Exception Number

# 5.2-3 MEEEA

KA HW: Feb 1, 2012
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525 e
A5 i Set-Enable B(# i lWiClear-Enable 5472841 RLI¥ LLARRIR |, NVICTH] LA §E AN 2% 15 A 7.
AT S -1 (R A 5 - 1- 25 1B IHLH], AN B A28 ER vT DASE [a] 2 FiAH B A B A BRRES. 2 p
Wr gl 25 By, R R B S EUh AR A A BERES, AR, TS S B . AR R B A L s e
RWEER, TR ARARREGE, BERIEAEEE R REL T BRERRALRE FE b AR R R R R
{fiiSet-Pending #ff 8¢ fClear-Pending & f78%, NVICH Wi m] L& pended/un-pendedR7s. XM
AN EATEATH S -1 {FRE A S - 1-IG BRALE], P 2547 a0 T LAk [0 AH B2 A W7 9 2 Bfpende dIRES. 3
TG, SClear-Pending ZFfE#Y LAK.
LV e 32 LU B A7 (BN B A7 48 SCHFAA HT) A 8N LLARE P L E —ANNVIC A BT AR Se 4.
BT BINVICE A7 28 B AE R sl 25 18] (SCS) W LAYT R B, 4057 T — ik,

KA HW: Feb 1, 2012
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53 R4EH
5.3.1 MR
ROE BT NN

® RGN AEIRIY
®  ALUERAE (SysTick)
® Nested Vectored Interrupt #2475 (NVIC)
® PIDRSGEH A7
o U MARHUE AN Z Dy Re 5| AL B R A H A A A
®  Brownout It B k) 27 7 5%
® MR HWTIEARIN

532 ZR&EAM

RGN T T HE T ARRSTSRC 1] DL 31X L A1 FR &
e FHEfI (POR)

IRESET_FARHL~FE AL

EI Vi 247 (WDT)

Brownout-Detected & {i2(BOD)

Cortex™-M0 CPU &L

RG 8L

533 RGHEDTM
BE R0 B BLJR 4 A 43 3Bk

® FIIHYH; AVDD Fl AVSS, i # ARk
® K FHJH. VDD A VSS, Bt AL EE 1.8V, FATTAEFANOG] HES L
®  NIRHZ, FTANEEHEERE

WIERRLEAR R BN, A2 LDO_CAP, 75 BAME— MR E SR G I . 1815.3-1 B 748
Fr T HLYRZRH.
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Mini51™ Power Distribution

LDO 10 cell

AVDD >
AVSS > Comparator
10-bit Brown Out Detector
SAR-ADC
CRV
o . IRC
Digital Logic
(Timer/UART/2CISPI-) | | oI 0k Osc.
1.8V 5'_,;
POR18 —
- 5V to 1.8V Po-Ps

PORS50

A A

VDD
VSS

5.3-1 NuMicro Mini51™ Z %) v Y5 4347 &
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534 WHBRHER
Mini51/52/54 System Control
4 GB OxFFFF_FFFF System Control OxEOOO_EDOO |SCS_BA
Reserved | External Interrupt Control OxXEOOO_E100 |SCS_BA
OxEOOO0_FO000 System Timer Control OxEOOO_EO10 |SCS_BA
OxXEOOO_EFFF
System Control
O0xEO000_EOO00
OxEOOO_EOOF
Reserved |
0x6002_0000
0x6001_FFFF
Reserved
0x6000_0000
Ox5FFF_FFFF
Reserved |
0x5020_0000 AHB peripherals
AHB Ox501F_FFFF FMC 0x5000_C000 |FMC_BA
0x5000_0000 GPIO Control 0x5000_4000 |GP_BA
Ox4FFF_FFFF Interrupt Multiplexer Control |0x5000_0300 |INT_BA
Clock Control 0x5000_0200 |[CLK_BA
Reserved |
System Global Control 0x5000_0000 |GCR_BA
0x4020_0000
O0x401F_FFFF
APB |
1GB 0x4000_0000
Ox3FFF_FFFF
APB peripherals
ADC Control Ox400E_0000 |ADC_BA
Reserved |
ACMP Control 0x400D_0000 |CMP_BA
UART Control 0x4005_0000 (UART_BA
0x2000_0800 < PWM Control 0x4004_0000 |PWM_BA
0x2000_07FF "] IsP1 control 0x4003_0000 [SPI_BA
2 KB SRAM
0.5 GH 0x2000_0000 I12C Control 0x4002_0000 |[I2C_BA
Ox1FFF_FFFF TimerO/Timerl Control 0x4001_0000 |TMR_BA
WDT Control 0x4000_4000 (WDT_BA
Reserved |
0x0000_4000
16 KB on-chip Flash (Mini54)0x0000_3FFF
8 KB on-chip Flash (Mini52) |Ox0000_1FFF
0x0000_OFFF
4 KB on-chip Flash (Mini51)
0 GB 0x0000_0000

% 5.3-1 NAEML R
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5.4 PR

541 MR
B o ) 2 AN O P B BRI IR, S R G Bl R T AMBE B B s ) A ST LR A 1) T
BB« ST 0 B Bl O OG da ) I A U O R R — S 4 LU KR 1 B B BR AT AR . CPU 8 i H A BB AL
(PWR_DOWN_EN) F1Cortex-MOATWFIFE L 2 5, &t N e iisl. 25, o8 i S 5 e e
Hh T A P A AR, BRI, B B o 25 DG A AR e IR A Y 22,1184 MHz RCHR Y 33 5K b
KRG IHE.

5.4.2 Clock Generator
I A A A B0 45 DL R 3N IR B
®  —MIMEE12 MHz (HXT) 832 KHz (LXT) crystal
® —/N#22.1184 MHz RC oscillator (HIRC)
® —/N#10 KHz oscillator (LIRC)

XTLCLK_EN(PWRCON[1:0])

XT_IN

XTL12M 12 MHz or 32 KHz 12MHzor32KHz
Or o
32KHz

il

XT_OUuT

0SC22M_EN(PWRCON[2])

J

22.1184 MHz 21184 MHz
0SC22Mm -
0SC10K_EN(PWRCON[3])
10 KHz 10KHz

0SC10K

5.4-1 B e kB3
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5.4.3 RZHH& SysTick B 8h
R BE 3 BRIEOR E I B R A A, I ERE DK S A A3 HCLK _S (CLKSELO[2:0)HI& 2. /7

BT,
HCLK_S (CLKSEL0[2:0])
22.1184M
»| 111 CPUCLK. CPU
10K
—»( 011
Reserved gl
—_— .
Reserved " * (bt LAY 'ﬂ>
»l 001 PWD_DOWN_EN (PWRCONTT) |
HCLK_N (CLKDIVI[3:0;
12Mor 32K | oo N B3:0) PCLK APB

5.4-2 Z G eh T A

Cortex-MO P 1% H 1) SysTick i £ nf LAk F CPURT Bh L E SN I £ (SYST_CSRI[2]). fn s H4M
e, SysTicki 4l (STCLK)A4 AN 8hiE. i iR H iRk 52 27 £ 23 STCLK_S (CLKSELO[5:3]) i %

€. i E5.4-31 K.

STCLK_S (CLKSELO0[5:3])

22.1184M Y 1
HCLK
[ £2 | o STCLK
— 2

12M or 32K
R S )

12M or 32K
———— > 000

5.4-3 SysTick I} 45 s 77 He &
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5.4.4 AHB BMehyRERE

HCLK

ISP_EN (AHBCLK[2]) m

5.4-4 AHB =2k HCLK [ 4y

KA HW: Feb 1, 2012
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5.45 AMEETBPIRIERE
ARIE RN G A [ B i ek B 15 2 %85 IRATIRBAKIE - & CLKSEL1 & APBCLK Z 1725

PCLK -
WDT_EN (APBCLK[O0]) Watch Dog Timer

TMRO_EN (APBCLK[2]) _ j—'
TMR1_EN (APBCLK(3]) j—’

FDIV_EN (APBCLKI6]) ‘3—’ Frequency Divider

12C_EN (APBCLK[8]) :} bie
SPI_EN (APBCLK[12]) :
UART_EN (APBCLK[16]) :
PWMO01_EN (APBCLK[20]) ;
PWM23_EN (APBCLK[21]) :
PWM45_EN (APBCLK[22]) :

ADC_EN (APBCLK[28]) ADC

CMP_EN (APBCLK[30]) ACMP

5.4-5 Hh i gk £ (PCLK)
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Ext. CLK (12M or 32K) | IRC22.1184M IRC10K PCLK
WDT Yes No Yes Yes
Timer0 Yes Yes Yes Yes
Timerl Yes Yes Yes Yes
I°’c No No No Yes
SPI No No No Yes
UART Yes Yes No No
PWM No No No Yes
ADC Yes Yes No Yes
ACMP No No No Yes

# 5.4-1 A B FE R
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5.4.6 A (FEAR ) T B 5P
NP EUS, —SEIP R AN B R 2R G I el 4 0% P A A — BN RN A AN Bk DR AR TR
i
TR R R O
® IR AR
€ N 10 KHz RC oscillator (LIRC) clock

¢ 4ME 32.768 KHz crystal oscillator (LXT) clock (If PD_32K = “1” and
XTLCLK_EN[1:0] = “10b”)

®  HMEIER (M AMERH 10 KHz 1Ay fh s )
L A RE G Ee
& Timer O/1i} 5
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5.4.7 SRERRIEHH
FH P AT LI BN I B R A J5 P3.6 IO H o XA RE i — N2 A5 UM 2 B ae 5E G, B
P 1628, KA 16 R Fo/2 B F/2' L Fin ST BRY I .
AR Fou = Finf2™D, B 3 BT H IR B, Fou M BRAUR H BN B, N 4-bit
FREQDIV.FSEL[3:0]fJ1H.

4 FREQDIV.FDIV_EN[4] & A @ B, LA W% & A 5 R iF 58 F i . 4
FREQDIV.FDIV_EN[4] SO0}, &3 1% a5 4k £ 1155 B 2 B A0 S 2 o~ I 4 F5 % L P

CLKSEL2.FRQDIV_S[3:2]

v APBCLK.FRQDIV_EN[6]

221184 |, \—» FRQDIV_CLK
_HOK B

12M or 32K
—>,

00

5.4-6 SR S i B

FREQDIV.FDIV_EN[4]

Oto1
Reset Clock 16 chained
Divid . .
wider divide-by-2 counter
FRQDIV_CLK ! !
—» 12 |22 |1 vz |z
‘ ‘ 1 0001y
i 1001y
F 6101 P3.6/CPO0/C
I 1101, MUX
IEEET <
L—
FREQDIV.FSEL[3:0
Q (301 P3_ALT[6]
P3_MFP[6]

5.4-7 I B ER AT B
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55 KR (CMP)

551 #Mid

NuMicro MINI51™ FF1 &P LS. AT DAERE LS A 264 FAEA. RS R T i NI L
B HOZ AL T AR 707, 2 LA A A SO A U AR T DA R A . T7 B
iR IRAFIS AR - Pk

TERCAEASE UL LL AT RE A RE 2 BT AU AN 51 A6 2045 e D s A K

55.2 it
o I ANHEEE:0~5.0V
® KRR TIAE
® PN LIS S SRR I RN IS R
® (R LU AR H T DATE SR LU A v
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5.6 HEF#EE (ADC)

5.6.1 #Mid

NuMicro MINIS1I™ RFIAE&—A10 bitiZd GE Ir B 48 (SAR A/D #5#e88) A8 i NiEiE.
A/D 0] DL 3 B MRS TADC/P3.2 Jiflfis /% .

TR TEADC Y R A5 e B, A0 N B2 25T B A NS =K
5.6.2 ¢tk
FEFUR N B R YU ] O ~ Vref (F¢k 5.0 V)
10Lb R HE R BLL TG
R % 8/ Bl (single-end) B fUi N\ i iE
B K ADC I 8 3ii% /2 6 MHz
e 5 % 150K SPS
AID F g IRAE— MR e 1 RIE e — K
AID# e r] LUIXAE I 46
& WEE“1 BIADST Lhk:
& SN STADCH|
® LA EEGUREIHE A AE A, 7 A AR AR

et SR AT DURIVRY 52 (K LU AR, 2 e i SR A6 T LU AT A7 2% (1 B E I, P T AR % 2 15
PR

®  EIE 7 SCRF 2 R ONUR: AN EIDL A e AR DY AR [ € (147 B (band-gap) HL
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5.7 FLASH WNE#H|2(FMC)

57.1 MR

NuMicro MINI51I™ Z%1] 4 ik 4K/8K/16K F71i Fr_EFLASH EPROM, F{E R T2 72 (APROM) 1]
PUBLISPRE HT. 2485 H 4R EIPCBHR 7 LU ,In System Programming (ISP) Zhfgfs F 7 & 587 S
R WAE. & H FHLLS,Cortex-MO CPU MAPROMIE &L DROMEARTEIZ 4T, Bt ik T-ConfigOH i 5
HI(CBS) X E. [N, NuMicro MINISI™ %t (b4 FlashX 4%, R Flash 5 5 4 (LT A
T 365 A I T AL, 6 6 Configoke i . Beiflash 9K/ i PR P AR 75 Bk X

5.7.2 ik
AHBHE L &

I M 324 MHz, 3E3E SRk 32 U i) i 22 26 45

4K/BK/16KB . HFEF W17 (APROM)

2KB in system programming (ISP) F2 7% %} 4 77 (LDROM)
Hetfaflash T an bk o] g £, DU IR B2 51257

n System Program (ISP) 7] L% #7 i -Flash EPROM
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58 MH /O

58.1 ®R
NuMicro™ Mini513t45 3048 FI/O 5] i, Al A f 3L 2 Thae B A . X 30N AL E6 M GPIO [
R, a4 AP0, P1, P2, P3, P4 1 P5. 3045 i f)EE— AR IMSL Y, A A R B & 17 8% LL Ay
P 51 G TAE R,
FF—ANOB] IR A 2T, w DL AR B N, Fr e, PR, sREHERUR AR, B G,

T VO BRI ) e B s A2 i AR, B8 4 HE 25 47 98 Px_DOUT ] 8 A7 ™17 %o -1 X i) 452 K,
OGP FEC 2 — 55 B4 s FH,  BEAE Y8 IR 110KOQ~300KQ( Vpp 5.0V £]2.5V).

5.8.2 HiE
®  AFh/OfE:
& EXH
& G
® Il
L GRS PN iy

®  TTL/HEZ i Nl ik
® PO MF AT AEC E A Wi, SRRVl
©® SRR H A N RN R R A
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5.9 I°C BATE ORI (E/MN)

59.1 M@
I°C R AP AT B, B4 TR 58 ARG SR B T vk, 1°C bR — AN 2 E
2, WEMRMAE, A 2 A T B& RN AOR Bl i, W] DART RS0 1 SR,
17, 8-bit XA Hidhfe4a, HERI£1.0 Mbps.

HTSCL M Bl FHEAE R B A MM 28— DN — AR DA . B84 Lh Ay
K. B —ASSCLEF Bl ik, MSBAR LK%, fELd e — A 7 U R — AN R 2 Lhds A4 L
FELESCLI & Fa T4 ke AT, SDA 28 R A 76 SCLAL T Ha T i i3 4 1] LRIk A, ESCLA
FEL ST B IS D6 TR B B e . SCLOA ey H I 3 B SDA B IR S B AR 9 i — N a4 (STARTER
# STOP). 12C 2 &I 7407515 2% T i i 1.

Repeated
STOP START START STOP

SO/ (RN TN

tsuisTa ts;sto

N\

thojsTA

tHpDAT tsu,at

5.9-1 M ZE Ity

SH NIN2CE HHR AR AT HE O, A I2C R bR dE. N AIIPC BB SEBl, 18 ZhAb 35 1.
N TAEREI2CEE T, 12CONZ A7 45 ENSILLRR A B 1" 1I2CHF 3 TG AR 51 . SDA (P3.4, &
ITHHRZR) FISCL (P3.5, HEATHI#PLR). M NIRRT, 51 IP3.4 Al P3.5FEE L4y HBH. X PR
/ORI AEI2CHT, FE Sk ik e NI2CTRE.

5.9.2 4
1°C 34 2518 I L 22 (SDA Fil SCL) 7E 4 &% B HBE . F B4
o THEIMER

LI VN e IR LE- e T2

® T EREL(EMLERK)

®  AEUCH RN AL AR, Py ib K B OR

® AT R VFFE AR LR R AR %

® AT B[R AT AR — MR TE 5 Hal A EH A 2h %

° iﬁj’z*/ﬁm-bit T EA, WARI2CE R, SECBI THEER R, B Wik
® PRI bR R NS L B

BT GRER, 70V I R T )
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®  HF 7-bit FHEBIRK
0  PCHRZIEHISR ST L bR B (A W HLHE, RIS T RS
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5.10 H3EH PWM KR4 5

5.10.1 i@

NuMicro MINIS1™ Z %1 4 fix — AN PWME I, 5550 & v F T 3K 3 5 18 . PWM R JG S R 6 NPWM KR AE
o A DA B e ST I PWMER H, PWMO~PWMS5, 5% 341 H 4k PWMX}, (PWMO, PWM1),
(PWM2, PWM3) il (PWM4, PWMS) FE X i 8] 7] 4 F2.

RRHAPWME A AR I —/N8-bit Fisr sy, — AN EpBRANSS S 5 NERAANE (1, 1/2, 1/4, 1/8, 1/16).
& PWM % A BT (1 16 ELAss e B T3 I PWMIF R A, F1—AN16-bit ELi 28 H T4 H| PWM
(1) d7 2= L. 6 NPWMR AL 2852 HE6 N S T PWM A AR 2, 2 PW M THEUE UG EC S, A s & e i 4
BAL. FEAPWMA BTJE A A S F 48 BE AL 7T PASE dil PWM AR T 1) & 2B PWM Rk A4 28 1T PLBC & one-
shot #&3 H =42 —ANPWMBE S 5 508 B 3 i $osi =0% 240 H PWM B .

5.10.2 ‘e
PWM H R 545k

®  GNMMLZII6LLEFPWM (5 25 Lh s i B e, i 22 64 51 -
¢ 6 PMHALPWM il PWMO, PWM1, PWM2, PWM3, PWM4, 1 PWM5

& 3 HEAFIPWMXT,— %5 H P A4S 5] I H B3 T BAR 38 N FRBE X B[R] A) DA g 2
(PWMO, PWM1), (PWM2, PWM3) 1 (PWM4, PWM5)

& 3 AFDZPWMKS, —XF A5 BIAEALE 2 (PWMO, PWML), (PWM2, PWM3)
H1 (PWM4, PWMS5)

PR PWM2FIPWMA4 5 PWMOIR
One-shot (A #5515 204 3CHF) i # Auto-reload PWMAR
K16 LURFfgAT
SCHRFILIR AR 00 TR
FAMEIPW MG T4 A B DX I [] BT DL 4w 2
PWMO | PWM5 (144N IR J 37 1R A P4 il
T A i o 71 2 £ 4
& 2 Bl ERA:
u i;éﬁ@ﬁ%ﬁz%ﬁtbﬁl@ﬂ (CUMAF IS B TG AN B M sl B
B YRR R R AR, TR AR
€ BKPO: EINTO
€ BKP1: EINT1 8% CPOO

® HRPEFEHIZATHIPWMAS St P 2 J5 PWM Ul H v s U e A A 42 ) o A7 2 42
.
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HyperTerminal

Trapezoidal Commutation System Architecture

+Vocks

I

H

DC Bus +

Isolation
UART circuit

o [
{
MINI51 \5/
) | +
UART Timer

€POO [H— DCBus -

JIIITTT

2

3-Phase Inverter
— 1 (IPM, MOSFET, IGBT)

PWMO
Enhanced PWMPWM1
PWM2

===

AIN[2]
AIN[7] AIN[3]

8o

. Option 1 Option 2
= Sensorless circuit

=

K] 5.10-1 v H i
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5.11 B{TAMEEEO(SPI) k2%

5.11.1 MR

AT AMEAE T (SPI) & — A B AT B @ i s, TAEAE X AR R, W S BB, 448
XAz . NuMicro MINISLI™ Z 514 & — 4 SPIE il 2%, IS 21 B4 B 04T 58 21 3 1 B 48, s 5
P& B AN G PAT 21 H 1 e SPIH 1) 85 7T LN E A st ] DL MBS, #5276 SPILE I Ah 4
.

5.11.2 ¥4
o SUFFEEE NN

e MSBHEF# LSB flijtki%

o FATEHZword 1% (Suspend) it

o AT H 1 R AT I AR R T AR

o ML SCRRIR AN T G R A R AT B BT R

KA HW: Feb 1, 2012
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5.12 sERT#RFEHIE

5.12.1 ¥R
SE I 2R HOEL & MBI, TIMERO~TIMERL, A /7 7] LLR 25 55 1) S s s 284 ). a2 ) 28 00 LSz g A
RN B2, (AR I &, o A A IS ) 2B R 25 T R R IS kA IS 5 I 4% TT A2 26 A 7 B3 1A e A R ] 2
RAA.

5.12.2 Hfik

2UB2LLRFE N 4%, AT 24 LU RS B HUE N R AN — A8 LLRF I AT K 2
W5/ JE I YR ST (TMRO_CLK, TMR1_CLK)

 ¥rone-shot, i, toggle 1 3% 4L Er i fE AR

RIS A = (€ I &S A I BHIR) * (BLEAF T2 M+ 1) * (24-bit TCMP)
BOTHEBUE = (11 T MHZ) * (28 * (2°%), T h i & 1

P24 Eedy BB EE v LU TDR (G i 2% 5088 2 17 2% . 51
SCREECE AR T Re F R BN\ 51 R SN 4

SCRER AR Dy e A ke i i S A7 oF 3 A
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5.13 UART 3EO#H)5%
NuMicro MINIS1™ F 512 fE—ANi8 F 50 sk 28 (UART). SCRFLE THRE.

5.13.1 #i&

T8 PR AR (UART) A AEUS S0 E0HE B AT R R 036 4, L CPUN EI U B $047 I 21 o 1) 5%
. UART #2483 th 357 FFIrDA SIR ZhiE, MIRS-485 IhfE. UART il 37 Fr6fl i Wi S AU 45 K%L
MFIFO Z=H W (INT_THRE), B RIEIEZIHIBI(INT_RDA), ZeR A W (545 5=, Wi i, break
tkT) (INT_RLS), 3022 il (INT_TOUT), MODEM/M:ERIRZS 1 T (INT_MODEM), HI142
HAZFW(INT_BUF_ERR). H1i7512 (vector number is 28). %4t Ikiulifi% 2 % Nested Vectored
Hh T A —

UART W H#— 1653 1) R IE i (TX_FIFO) Ml—/N167 1 iUk 22 v (RX_FIFO) 7] LAFEMKCPU
() R W 55 A AT IHEC PUE T LLERUART IR A, R 5 PIR S BAHE: UARTIEAE AT I KI5 H 257
AT, 0L F BRUSCHOH B 7T B8 AR I A R 25 M (R B B %, A %, break HH W7 RN 2% S i3%).
UART L5 — AN B (R VR 38 A W i N ISP s 0 7 A A 75 B s b R o A O R o
= UART_CLK /M * [BRD + 2], M Al BRD fEB R Z R4 % A7 #8 (UA_BAUD)H & 3. NRFIH T %
Fh 21 FUART IR R A =

# 5.13-1 PR BER
Mode | DIV_X_EN |DIV_X_ONE | Divider X | BRD |p###/A 5t
0 0 0 B A |UART_CLK/[16 * (A+2)]
1 1 0 B A S;AET_CLK / [(B+1) * (A+2)] , B must
2 1 1 Don'’t care A |UART_CLK/ (A+2), A must >=3

% 5.13-2 UART R ER

System clock = 22.1184 MHz

Baud rate Mode0 Model Mode2

921600 Not Support A=0,B=11 A=22
_ A=1,B=15 _

460800 A=1 A=2B=11 A=46
_ A=4,B=15 _

230400 A=4 A=6B=11 A=94
_ A=10,B=15 _

115200 A=10 A=14 B=11 A=190
: A=22,B=15 _

57600 A=22 A=30 B=11 A=382

38400 A=34 A=62,B=8 A=574

A=46,B=11
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A=34,B=15
A=126,B=8

19200 A=70 A=94,B=11 A=1150
A=70,B=15
A=254,B=8

9600 A=142 A=190,B=11 A=2302
A=142,B=15
A=510,B=8

4800 A=286 A=382,B=11 A=4606
A=286,B=15

5.13.1.1 H3hiE
UART ¥l 2% > FF H shit i Th g, FH MK P55 CTSn (clear-to-send) il RTSn (request-to-
send), KEHIUARTFI4M % (ex: Modem) 2 [B] . 24 H shint 28 e i, B 2 K IERTSn1E 5 | 4
W 2 J5 UART 7 7o ¥ 42 W4 1% ok (1 3 . 24 RX &2 b b 1) 5% 45 3 % T RTS_TRI_LEV
(UA_FCR[19:16]) AR, RTSNn {5 5 BH. ERHRN RSN KK CTSNE S 2 5, UART A Rt F K
EHRE RS IR CTSNE 598 ¢ UARTHZ i 2544 45 1 R 6 Hdfs

5.13.1.2 IrDA s
UART 1% #l 2% t4 2 ¥ & 17 I'DA (SIR, Serial Infrared) Ifj & ( /S % 41 % & IrDA_EN
(UA_FUN_SEL[1:0]) RfEREIDATIRE). SIR Mk L 7 —/MEIEE . 205 mP e, &
—ANERIGNL, 8MEIEAL, A ME IR KGE R 115.2 Kbps (XU T). IrDA SIR &8 —A~IrDA
SIR th X Zwts/fEiL#%. IrDA SIR PRS2 XU TR, BT DAASBERIRS U/ %. IrDA SIR #FE R T W/ &
D f5e /N 75 B2 10mS IR LE AR B 1] . SE 3R A5 1 40 201 EH 5 SIE .

5.13.1.3 RS-485 ##
UART 5 — AL DD RE 2 RS-485 9 LR, 7 1A I RTSn 5| 4% il 7 0 0T DL#R £ g 72
GPIO(PO.1 for RTSn)k# il /7 7). RS-485 fxCilid % UA_FUN_SEL % f7#% ik . RS-485 UK
B #% HRTSnIk Az . RS-485 15 xU V1 2 W/ K R 1 #55 UART AH [#].
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5.13.2 ffE

XL, F P il

WL R AT ) 165715 Gy

YA A B IIBE(CTSN, RTSN) ,RTSN Ji % i & B 1 7] 4 F2
PR % ik i 25 | AT i A

BRI YR

Y RECT SN Th A

SCRE THURFRCER v RR I T

T % E AT 25 UA_TOR[DLY] , b — M5 Ib A7 B — AN af 7 22 18] 1) A 32 B S 18 e ]
EEYE

S FEbreak R, WU R, 200 HE BRI/ A v H A ) e
® AT YRFEN B AT AR E
& BRI gFE: 5-, 6-, 7-, 8/ LT
& RESAIRIRAR: A, 1, TORI B R A A AR
& (FILfIAgRAE: 1, 1.5, Bl 245104
® S HFIrDA SIR It
& TR 3/16 EREEE Y
® I ¥F RS-485 IjfiE
& 7FE RS-485 LK AR
& CCEREORECE BT R HI(RTSN 515 S 1  H GPIOSK 12 fil &4 7 11l
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5.14 EIH

5.14.1 R
Bl ER#r H 2N T ERER S GEB KRG8, XA UIHIE R BRI, mH, &
IS FR CPU M I B AR e iR & T e I 28 B0 & — AN A8 LbAF 1 i ss , TR PR I 2w fE. TR T
TR | )0 AR BT ) B ) 22 4 AN H T DL K BALAE T BT

WEWTE (WTCRJ[7]) M REE 11005 I8 28 31 HEWDTIF AT 41T 50seik Bk £ i [ pg i, &1
H) 5 INF 25 o TR AR W3 158, T SR o BT s e 57 W T IE . 485 15 W D T R W4 o A2 7 B — AN 52 P 48 3 B
] (1024 * Twor) HHEIER. P41 BEWTR (WTCRIO]) (B 115N 28 S A7) i, 8 G £E 1R I
[ B 2 BT R AL 18 LU AR WD T £ 2%, 8 e CPUME & |10 5 I 2% A7 . A3 8445 i 1) s ] g mT LA FH
T 1 5 I 25 8] B 2 B LU AFWTIS(WTCR[10:8]) K& M. HRE 54K 52 f SBR[ RB I LLJS WDT 1H4¢
WEABERE, B ER S EEE e S 2R EWTRF) AmEKREAMCPU. 80K 2R
63/ NWDT i 4 (Trst), 2R Ji CPUKS M 7] £: 32 (0X0000_0000) &5 T 4hiz 47. WTRFELRFAS S & 11
SAERR. A AT LA ) WTRFRIRBIEAJR. WDT S frme i shRg. 240 s s, &1 1E
i 4 P P T BE A BB LU AE (WTCR[A])# 15, 4 SR 7R85 8 1) 2 IR B [B) 88 B DS \WDT 11 £ % 1 1 3
Bk, R KA At FECIR A R

WTR Timeout | Interrupt Period | WTR Timeout Interval WTR Reset Interval
WTIS Interval (WDT_CLK =10 KHz)  (WDT_CLK =10 KHz)
TTIS TINT TTIS TWTR
000 24* Twor 1024 * Twor 1.6 ms 104 ms
001 26 * Tyor 1024 * Twor 6.4 ms 108.8 ms
010 28 * Typor 1024 * Twor 25.6 ms 128 ms
011 210 * Typr 1024 * Twor 102.4 ms 204.8 ms
100 212* Typr 1024 * Twor 407 ms 512 ms
101 214 * Typr 1024 * Twor 1.638s 1.741s
110 216 * Typr 1024 * Twor 6.553 s 6.6.656 s
111 218 * Typr 1024 * Twor 26214 s 26.316s

K 5.14-1 F | 1M [a] R ik 5
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TWDT
i LT
TTIS TINT
INT - mmmmmmmimm o 2 mmmmm s o - N
1024 * Twot

‘ : Trst
RST . T

34 ,,,,,,,, Minimum Twre =~ R | 63 * Twor

Maximum T
«— - - _ _ Maximum | wiR o >

e Twpr : Watchdog Engine Clock Time Period

e Trs :Watchdog Timeout Interval Selection Period
e Tyt :Watchdog Interrupt Period

e Tgrst : Watchdog Reset Period

e Twrr : Watchdog Timeout Interval Period

5.14-1 AL i (5 S

5.14.2 45k
®  {EZEIRH IR 2 B, E BR 18 LA U1 S 2% 8 S I 2 BT CPUML B | 10 I 28 E A7

o WG IE(2* ~ 2') ARG )y 104 ms ~ 26.3168 s (W1HRWDT_CLK = 10 KHz).
® =fy A= (1/10KHz) * 63,15 WDT_CLK = 10 KHz.
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6 ARM® CORTEX™-MO CORE

6.1 Overview
Cortex” -MOAL B2 — AN AIACE . 240, 32fIRISCUb I 2. & A — 1 AMBA AHB-Litef [ 51—/
NVIC.IEAH —N A G B R T e X AN b FL 2R e AT Thumbis &, I+ HATH & ¥ Cortex-M AL 2
PR . LR RIS Thread A1 Handlerfi =X, & A4 55 I i AHandlerf& =X 575 % 5] H fELE
Handlert& = F 047 . R G 2 A7 B K i3 A Thread £ 28, 7 4 1% [F] i 5. 7] Lk AThread =0, & 6.1-1%
7~ T AR PRES I D Re ).

Cortex-M0 components
Cortex-MO processor Debug
Interrupts Nested .
> Vectored Cortex-M0O Breakzomt
~ an
» Interrupt | «—»| Processor < » Watchpoint
Controller H
core unit
(NVIC)
vV V A A A
Wakeup v v
Interrupt Debu
Controller »| Busmatrix | | Debugger | »| Access gort
(WIC) ” - 7| interface | ”
A (DAP)
A
v A\ 4
AHB-Lite interface Serial Wire or
JTAG debug port

6.1-1 ThREJ7 P&
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6.2 HpE

o RITHUbEEEE, A FAIRHE:

€ The ARMV6-M Thumb®4ig 44

Thumb-245A
—/~24-bit SysTick & 2%
—A> 32-bithF {1 e i A%
RGO 3 F /i (little-endian) £ 17 )
A e P T 5 2B IR, H T A B 1Y) R

Load/store-multiples #1 multi-cycle-multiplies#§ 4 G4 T b 7 £ 7, 8 TPk i
Aib 3 v

C Application Binary Interface 3 % [ 5 & i 7

ARMvV6-M, C Application Binary Interface (C-ABI) 325 (1) 5 # R, i v b A 7
SRR LLABRE R CARAYS, E TR S

€  Wait For Interrupt (WFI), Wait For Event (WFE) 54 7] DLt A& ZhiEidletE =, 5k
& M i sleep-on-exit %51 1% A

® NVIC A Rtk
& 324NN, AT TG A9 S g
& LHRA B Brnon-Maskable Interrupt (NMI)
& CSCRFHSERI I I ik R R S
& MR TR 2 (WIC), FEALEMIK T FEidle B S R

L JBR JER 2R 2K 2R 4

L 2

& AT R
€ 2/ watch points
€ Program Counter Sampling Register (PCSR) for non-intrusive code profiling
& HOPHE R EE
e ik
& {/32-bit AMBA-3 AHB-Lite R4t 4% 11, 1Rt RGTHMBIAIN A7) o] S8 &
& §/) 32-bit slave port, 3Z¥#F DAP (Debug Access Port)
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vce
D}
R1
10K
Swi1 R0603
S TICERST
IZW C1
PUSH BOTTOM ~T~10uF/10V

TANT-A

Reset Circuit

From ICE Bridge's USB Power

vee

P4 D‘
gt 2 TICEDAT

3 4 TICECLK
%—0 ____TICECLK

5 6 TICERST
»¥—=0| 7 g p————
*¥—> 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
0.1uF
Icnsoa
{
s
S [ERRIRIE[ERBBS)
felrlrEEEEREERER
@l
" il MRS
oYTMNOQOQMOOS
Zoddb00wzZSo
[ GLEEZ5E7"g8
$®8=<° s oo
zzzz z LE
II3I< < oK
I=faya) ag
288 X
& Fa
S o o
P P
B NC NC B
TICERST ~P CPP 15 Po. Pi
= BING P0.5/MOSI 5
5 CPNL/AIN6/P3.0 P0.6/MISO B
BING AVSS PO.7/SPICLK 5
PIN7 - NC P TICEDAT
CPPL/AIN7/P3.1 P4.7/ICE_DAT [56— TCECIK
B TOEX/'STADC/INTO/P3.2 P4.6/ICE_CLK 55—
BINTD 10| SDA/TO/P3.4 =
BINIT 11 ] scuTuPas NC 56PN
BINTZ T 8 P2.6/PWM4/CPOL -5e——p 50
NC 4 P2.5/PWM3
Q
=
@
&
£33 5 o g3%
oz
2 < E
6% § = zig
350N AT
OB BB NAWW Y aiaiai
Zooo>JoozZzaooo
INISALAN LQF P48,
1 ] A DAVDD ved
o o
Zfa L1 ‘
YN
10603

XTAL2
XTALL

_lc
T~10UF/10V

TANT-A

L2

Y
L0603

-52 -
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8 HBRME

8.1 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.
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8.2 DC Hizeisit

(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
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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
Vop = 5.5V@22.1184 MHz,
Operating Current libLE13 3.0 mA
enable all IP
Idle Mode
Vop = 5.5V@22.1184 MHz,
@ 22.1184 MHz IRC I 1.2 mA
IDLE14 .
disable all IP
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. MAX. |UNIT
30 A Vop = 3.3V@22.1184 MHz,
| . m
IPLELS enable all IP
12 A Vop = 3.3V@22.1184 MHz,
| . m
IPLEL® disable all IP
Vop = 5.5V@32.768 KHz,
libLE17 110 pA
enable all IP
Operating Current 107 A Vop = 5.5V@32.768 KHz,
lipLE18 ¢ .
Idle Mode disable all IP
@ 32.768 KHz crystal 105 A Vop = 3.3V@32.768 KHz,
i |
oscillator IDLE1S " lenable all 1P
102 Vop = 3.3V@32.768 KHz,
| A
IDLEZ0 " |disable all 1P
lipLE21 103 pA  [Vpp =5.5V@10 KHz, enable all IP
Operating Current .
perating loLess 102 WA |Vop = 5.5V@10 KHz, disable all IP
Idle Mode
96 Vpp = 3.3V@10 KHz, enable all IP
@ 10 KHz IRC hoezs nA [Veo @
libLE24 95 pA  [Vpp = 3.3V@10 KHz, disable all IP
Vpp = 5.0V, CPU STOP
lpwb1 10 HA
Standby Current All IP and Clock OFF
Power Down Mode Vpp = 3.3V, CPU STOP
lpwb2 5 pA
All IP and Clock OFF
Vpp = 5.0V, CPU STOP
Standby Current lpwos 12 A Al 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) hina 50 60 | pA Voo =55V, Vin =0V orVin=Voo
Input Current at /RESET™ o | 55 | 45 | -30 | uA |Vpp=33V, V=045V
Input Leakage Current PA, _
Pgl PC. PD?PE I | -0.1 - +0.1 | pA |Vop =55V, 0<Vin<Vop
Logic 1 to 0 Transition Current
PA~PE (Quasi-bidirectional I B | -650 - -200 | pA |Vop=5.5V,Vn<2.0V
mode)
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT
Input Low Voltage PO~P5 v 0.3 . 08 v Voo =45V
i IL1
(TTL input) 03 | - 0.6 Vop = 2.5 V
20 | - | > Voo = 5.5V
Input High Voltage PO~P5 : v
(TTL input) ik Voo
15 - +0.2 Vopb=3.0V
Input Low Voltage PO~P5,
(Schmitt input) Viez 0.4 Voo v
Input High Voltage PO~P5,
(Schmitt input) Vik 0.6 Voo v
Hysteresis voltage of PO~P5
(Schmitt input) Viy 0.2 Voo v
. 0 - 08 VDD = 45 \Y
Input Low Voltage XT1"? Viis %
0 - 0.4 VDD =3.0V
Vbb -
) 35 - +0.2 V |Vop=55V
Input High Voltage XT11 Vins
Vbb _
24 - +0.2 Vopb=3.0V
Internal /RESET pin pull up )
resistor Rest 40 100 | KQ
Negative going threshold
o ViLs -0.5 - 0.3Vpp| V
(Schmitt input), /RESET
Positive going threshold
o Vins 0.6 Vbp - Vpp+0.5| V
(Schmitt input), /RESET
Isr11 -300 | -370 | -450 | pA |Vop=45V,Vs=24V
Source Current PO~P5. _ _
(Quasi-bidirectional Mode) Isriz | 90 70 90 | pA Vo =27V, Vs=2.2V
Isr12 -40 -60 -80 pA (Vop=25V,Vs=2.0V
lsror | -20 -24 28 | mA |Vpp=45V,Vs=24V
Source Current PO~P5, _ _
(PUSh-pU” Mode) Isr22 -4 -6 -8 mA [Vpp=2.7V,Vs=22V
Isr22 -3 -5 -7 mA |Vop=25V,Vs=20V
Iski 10 16 20 mA |Vop=4.5V,Vs=045V
Sink Current PO~P5, (Quasi-
bidirectional and Push-pull Isk1 7 10 13 mA (Vop=2.7V,Vs=045V
Mode)
sk 6 9 12 | mA |Vpp=25V,Vs=045V
Note:
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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.

8.3 AC Hapeyiie:

8.3.1 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%.

8.3.2 External 4~24 MHz XTAL Oscillator

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

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

8.3.3 Typical Crystal Application Circuits

CRYSTAL C1 c2

4 MHz ~ 24 MHz Optional (Depend on crystal specification)
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8.3-1 Typical Crystal Application Circuit

8.3.4 External 32.768 KHz XTAL Oscillator

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. | MAX. |UNIT
Oscillator frequency fLxTaL 32.768 KHz |VDD = 2.5V ~ 5.5V
Temperature Tlxtal | -40 +85 °c
Operating current IxTAL TBD pA (VDD =5.0V

8.3.5 Internal 22.1184 MHz RC Oscillator

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

Supply voltage™ ViR 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 Frirc -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 IHrc TBD mA

Note: Internal operation voltage comes from LDO
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8.3.6 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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8.4 TRIGRHE

8.4.1 Specification of Brown-Out Reset (BOD)

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

Operating voltage VsoD 2.0 55 \%
. VDD =5V
Operating current
perating lsop 5 151 BA 1 able BOD27 and BOD3S
BOD38 detection level Vassat | 3.6 3.8 4.0 V |[25°C

BOD27 detection level

Vio7dt 2.6 2.7 2.8 VvV |25°C

8.4.2 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

8.4.3 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 Vawin 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
One bit control

Hysteresis Vhvs 10 mV |W/O & W. hysteresis

@Vcev=0.2V ~ VDD-0.1V
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT

Stable time TeraL 2 uS |CPPx =1.3V and CPNX = 1.2V

8.4.4 Analog Comparator Reference Voltage (CRV)

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

Operating voltage Vsop 2.5 5.5 \%

VDD =5V

CRYV step size
P Vstep Voo/24 V' |Enable BOD27 and BOD38

CRYV output voltage absolute 0
accuracy Acrv -5 +5 %

Unit resistor value Rcry 2K ohm

8.4.5 Specification of 10-bit ADC

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

Operating voltage AVpp 2.7 5.5 V  |AVbp = Vb
Operating current laDe 1 mA |AVpp = Vpp = 5V, Fsps = 150K
Resolution Rabc 10 Bit
Reference voltage VRer Avop V  |VRger connect to Aypp in chip
ADC input voltage ViN 0 VRer \Y
Conversion time Tconv 6.7 us
. Vop = 5V, ADC clock = 6MH
Sampling Rate Fsps | 150K Hz |-°° ° g’ C cloc . 6MH:z
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 EoreseT 3 LSB
Absolute error Enss 4 LSB
ADC Clock frequency Fabc 5K 6M Hz |Vpp =5V
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. |UNIT

Clock cycle ADcyc | 38 Cycle

Bang-gap voltage Vs 127 | 135 | 1.44 \Y

8.4.6 Flash Memory Characteristics

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. | MAX. |UNIT

Cycling (erase / write ) K
Ncve 100
Program memory cycle
Data retention Trer 10 years |Ta = +85°C
Erase time of ISP mode Terase | 2.3 25 2.7 mS |Erase time for one page
Program time of ISP mode Toroe 57 62 67 uS Programming time for one
word

Program current lproOG 3.3 mA |Vpp = 5.5V
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9 PACKAGE DIMENSION

9.1 48-Pin LQFP

36 25 el
innhhn P
375 524
485‘? EB
T -
— —~ 12

R

[ |
o pae L HHIHAHHHIAIT T

Controlling dimension : Millimeters

Dimensionininch Dimension in mm
Min |[Nom | Max | Min |[Nom | Max
A — — — — — —
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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9.2 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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9.3 33-Pin QFN (5mm X 5mm)

TOP VIEW
- o
32 25
1
1 24
8 17
9 16
BOTTOM VIEW
D2
25 L 3
41N 1
——F ]
=
o — ]
] . =3
S0 I 0 e e O = !
] ] SEATING PLANE T IADC
— — o
] [
1707 ] 8
T AnMmOnon
16 ] I 9
m L
DIMENSION DIMENSION e -
MM C(INCH> SYMBOL
SYMBOL
MIN, | NOM, | MAX. | MIN. | NOM. | MAX, MIN‘\ NOM. | MAX. | MIN. l NOM. l MAX.
A 070 | 075 0.80 00275 | 00295 | 0.0315 DIM&NMS)IDN 34 35 36 3.4 ‘ 35 ‘ 36
Al 0 0.02 0.05 0 0001 | 0002
A3 0.20 REF 0.008 REF
b 0.8 \ 0.25 \ 0.30 0.007 \ 0.010 \ 0.012
D 5.00 BSC 0.197 BSC
£ 5.00 BSC 0.197 BSC
050 BSC 0.0197 BSC
L 0.30 ‘ 0.40 ‘ 0.50 0.012 ‘ 0.016 ‘ 0.020
y 0.10 0.0039
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10 BiTH %
H#M Bir &%
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.
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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.

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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