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1 GENERAL DESCRIPTION

The NuMicro Mini51™ series 32-bit microcontroller is embedded with an ARM® Cortex™-MO core
for industrial controls and applications which require high performance, high integration, and low
cost. The Cortex™-MO is the newest ARM embedded processor with 32-bit performance at a cost
equivalent to the traditional 8-bit microcontroller.

The NuMicro Mini51™ series can run up to 24 MHz, and thus can afford to support a variety of
industrial controls and applications requiring high CPU performance. The NuMicro Mini51™
series provides 4K/8K/16K-byte embedded program flash, size configurable data flash (shared
with program flash), 2K-byte flash for the ISP, and 2K-byte embedded SRAM.

A number of system-level peripheral functions, such as I/O Port, Timer, UART, SPI, I°C, PWM,
ADC, Watchdog Timer, and low voltage detector, have been incorporated in the NuMicro
Mini51™ series to reduce component count, board space, and system cost. These useful
functions make the NuMicro Mini51™ series powerful for a wide range of applications.

Additionally, the NuMicro Mini51™ series is equipped with ISP (In-System Programming) and ICP
(In-Circuit Programming) functions, allowing user to update program memory without removing a
chip from an actual end product.
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2 FEATURES
® Core

€ ARM® Cortex™-MO core running up to 24 MHz
€  One 24-bit system timer
€ Supports low power Idle mode
€ Asingle-cycle 32-bit hardware multiplier
€ NVIC for 32 interrupt inputs, each with 4-level priority
€  Supports Serial Wire Debug (SWD) with 2 watchpoints/4 breakpoints
Built-in LDO for Wide Operating Voltage Range: 2.5V to 5.5V
Memory
¢ 4KB/8KB/16KB flash memory for program memory (APROM)
€ Configurable flash memory for data memory (Data Flash)
€ 2KB flash memory for loader (LDROM)
€ 2KB SRAM for internal scratch-pad RAM (SRAM)
In-System Programming (ISP) and In-Circuit Programming (ICP)
Clock Control
€ Programmable system clock source
B Switch clock sources on-the-fly
€ 4~ 24 MHz crystal oscillator (HXT)
€ 32.768K crystal oscillator (LXT) for idle wake-up and system operation clock
€ 22.1184 MHz internal oscillator (HIRC) (1% accuracy at 25°C, 5V)

B Dynamically calibrating the HIRC OSC to 22.0 MHz +1% from -40°C to
85°C by external 32.768K crystal oscillator (LXT)

€ 10 KHz internal low-power oscillator (LIRC) for watchdog and idle wake-up
® |/O Port
€ Upto 30 GPIO (General Purpose I/O) pins for LQFP-48 package
€ Software-configured I/O type
B Quasi-bidirectional input/output
B Push-pull output
B Open-drain output
B Input-only (high impendence)
€ Optional Schmitt trigger input
® Timer
€  Two 24-bit Timers with 8-bit prescaler
B Supports Event Counter mode

B Supports Toggle Output mode
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B Supports external trigger in Pulse Width Measurement mode
€ Supports external trigger in Pulse Width Capture mode
® \Watchdog Timer
€ Programmable clock source and time-out period
€  Supports wake-up function in Power-down mode and Idle mode
€ Interrupt or reset selectable when time-out happens
° PWM

€ Up to three built-in 16-bit PWM generators with six PWM outputs or three
complementary paired PWM outputs

€ Supports edge alignment or center alignment

L 2

Supports fault detection

€ Individual clock source, clock divider, 8-bit prescalar and dead-zone generator
for each PWM generator

€ PWM interrupt synchronized to PWM period
® UART (Universal Asynchronous Receiver/Transmitters)
One UART device
Buffered receiver and transmitter with 16-byte FIFO
Optional flow control function (CTSn and RTSn)
Supports IrDA (SIR) function

Programmable baud-rate generator up to 1/16 system clock

L K K JBK IR R 4

Supports RS-485 function

®  SPI (Serial Peripheral Interface)

One SPI device

Masters up to 12 MHz, and Slaves up to 4 MHz
Supports SPI Master/Slave mode

Full duplex synchronous serial data transfer
Variable length of transfer data from 1 to 32 bits
MSB or LSB first data transfer

Rx and Tx on both rising or falling edge of serial clock independently

L K R JER JBR JBR R R 4

Byte Suspend mode in 32-bit transmission

[ ]
OI\J

Supports Master/Slave mode
Bi-directional data transfer between masters and slaves

Multi-master bus (no central master)

L K IR R 4

Arbitration between simultaneously transmitting masters without corruption of
serial data on the bus

2

Serial clock synchronization allowing devices with different bit rates to
communicate via one serial bus
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€  Serial clock synchronization used as a handshake mechanism to suspend and
resume serial transfer

€ Programmable clocks allowing for versatile rate control
€  Supports multiple address recognition (4 slave addresses with mask option)
® ADC (Analog-to-Digital Converter)
€ 10-bit SAR ADC with 150K SPS
€4 Up to 8-ch single-end input and one internal input from band-gap
€ Conversion started by software or external pin
®  Analog Comparator
€ Two analog comparators with programmable 16-level internal voltage reference
€ Built-in CRV (comparator reference voltage)
® BOD (Brown-Out Detection) Reset
€ Three programmable threshold levels: 3.8V/2.7V/2.0V (default as 2.0V)
4 Optional BOD interrupt or reset
96-bit unique ID
Operating Temperature: -40°C~85C
® Packages:
€ Green package (RoHS)
€ LQFP 48-pin (7x7), QFN 33-pin (5x5), QFN 33-pin (4x4)
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3 PARTS INFORMATION LIST AND PIN CONFIGURATION

3.1 NuMicro Mini51™ Series Product Selection Guide

ISP ) Connectivity P IRC
Part Number [APROM | RAM | Data Flash |Loader 110 Timer Comp. |PWM | ADC P 22.1184 Package
ROM UART| SPI | I’C MHz
MINIS1LAN 4 KB | 2KB |Configurable| 2 KB [upto30|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 4KB |2 KB |Configurable| 2KB [upto29|2x32-bit| 1 1 1 2 6 |8x10-bit| v \ QFN33(4x4)
MINI52LAN 8 KB 2 KB | Configurable | 2 KB |up to 30 |2x32-bit 1 1 1 2 6 8x10-bit| v \ LQFP48
MINI52ZAN 8 KB | 2KB |Configurable| 2 KB [upto29|2x32-bit| 1 1 1 2 6 |8x10-bit| v \ QFN33(5x5)
MINIS2TAN 8 KB | 2KB |Configurable| 2 KB [upto29|2x32-bit| 1 1 1 2 6 |8x10-bit| v \ QFN33(4x4)
MINIS4LAN 16 KB | 2 KB | Configurable | 2 KB [up to 30 |2x32-bit| 1 1 1 2 6 |8x10-bit| v \ LQFP48
MINI54ZAN 16 KB | 2 KB | Configurable | 2 KB [up to 29 |2x32-bit 1 1 1 2 6 8x10-bit| v \ QFN33(5x5)
MINI5S4TAN 16 KB | 2 KB | Configurable | 2 KB [up to 29 |2x32-bit 1 1 1 2 6 8x10-bit| v \ QFN33(4x4)

Figure 3.1-1 NuMicro Mini51™ Series Product Selection Guide
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3.2 PIN CONFIGURATION

3.2.1 LQFP 48-pin
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Figure 3.2-1 NuMicro Mini51™ Series LQFP 48-pin Assignment
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3.2.2  QFN 33-pin
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Figure 3.2-2 NuMicro Mini51™ Series QFN 33-pin Assignment
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4 BLOCK DIAGRAM

4.1 NuMicro Mini51™ Block Diagram

- 10K RC OSC
CONFIG <« 22.1184M RC OSC |
ROMMAP CLK_CTL -t 32.768K XTAL
ISP 2KB - 4~24M XTAL
A A
AHB
LDO
<< > 2.5 ~ 5.5V
v y \ 4
BOD
Flash Control SRAM APB- GPIO
2KB Bridge PO~P5 CRV
AP ROM
16KB A
8KB .1 2ch
- > i > »
4KB Watch Dog Timer [€ < r[ Comparator < > Comparator
Configurable " < >
Data FLASH Timer 0/1 ABC 8d¢/Dl((:Jbit
(Share with SARADC
AP ROM) 12C UART 150K SPS
SPI PWM 0~5
PAD Control
v

Figure 4.1-1 NuMicro Mini51™ Series Block Diagram
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5 APPLICATION CIRCUIT

vee
O‘ DAVDD
o

R1

10K cB1
swi RO0603 0.1uF

C0603

T TICERST

LT’ Ta

PUSH BOTTOM “T~10UF/10V

TANT-A
oo oy

4
7
4
7
7
4

PIN40

=

Reset Circuit . 7

o¥mNoaamOYoH
Y “EEaESSE="gR
355375 g3
i 23 = o
From ICE Bridge's USB Power g S < < a5
XX
vee Ere Fe
P4 e PINL 2 P
%—0[; 2 | PIN2 NC s oo NC
omm—p TICERST P CEP ¥ =
3 4 eeRtt PINA RST P0.5/MOSI 5
*—0| 5 6 P—TiceRsT — CPNL/AIN6/P3.0 PO.6/MISO 5
¥—>0| 7 8 AVSS P0.7/SPICLK =T
e 2 CPPIAIN7/P3.1 PA7IICE_DAT = TeEDal
. . 7/ICE_| P TICECLK
:EQBESSZ TOEX/STADC/INTO/P3.2 P4.6/ICE_CLK S
BINTO 15| SDATO/P3.4 NC BING T
BINTT 11 scuTiP3s NC [Se—inas
INTz 5 3 P2.6/PWM4/CPOL [H2——p o2
NC 4 /PWM3
g
ncerrace 3
o}
il
5§33 o o S5%
o<
4 < B
2iF & E ::2
95pona Na%
c3 SR IR R R I ISR IR
1 XTAL2 22229020 R
INTS4LAN LQFP4g, n
20pF/NC x2
C0603 12MHz
XTAL3-1
o lolo il DAYDD ved
cs
I XTALL ZfkE|zEE[RER ninn L1
I Y
g%%FOISNc = L0603
XTAL2 L2

_XTAL2 ] lc2
XTALT —T~10UF/10V Y YN
TANT-A L0603

Feb 9, 2012 Page 12 of 28 Revision V1.03



NuMicro™ Mini51 Series Product Brief

NnUvVOTON
L TS

6 ELECTRICAL CHARACTERISTICS

6.1 Absolute Maximum Ratings

SYMBOL PARAMETER Min MAX UNIT
DC power supply Vop—Vss -0.3 +7.0 \
Input voltage VIN Vss-0.3 Vpp+0.3 \%
Oscillator frequency 1/tcLeL 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 I/O pin 35 mA
Maximum current sunk by total 1/O 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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6.2 DC Electrical Characteristics
(VDD-VSS =5.0V, TA = 25°C, FOSC = 24 MHz unless otherwise specified.)

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit
Operation voltage Vbb 2.5 55 V |Vbb=25V~55Vupto 24 MHz
Vpp rise rate to ensure
internal operation Vwrise | 0.05 VimS
correctly
Vss
Power ground -0.3 \Y,
AVss
LDO output voltage Vibo |-10% | 1.8 | +10% V  |Vbp=2.5V~55V
Analog operating
voltage AVoo 0 Voo v
Ibp1 9.5 mA |Vpp =5.5V at 24 MHz, all IP Enabled
Operating current .
Ibp2 7.5 mA |Vpp = 5.5V at 24 MHz, all IP Disabled
Normal run mode
Ibp3 7.5 mA |Vpp = 3.3V at 24 MHz, all IP Enabled
at 24 MHz
lopa 6 mA |Vpp = 3.3V at 24 MHz, all IP Disabled
lops 5.5 mA |Vpp = 5.5V at 12 MHz, all IP Enabled
Operating current .
Ibpe 4.5 mA |Vpp =5.5V at 12 MHz, all IP Disabled
Normal run mode
lop7 4 mA |Vpp = 3.3V at 12 MHz, all IP Enabled
at 12 MHz
Ibps 3 mA |Vpp = 3.3V at 12 MHz, all IP Disabled
lopg 3.6 mA |Vpp = 5.5V at 4 MHz, all IP Enabled
Operating current -
lop1o 3.3 mA |Vpp = 5.5V at 4 MHz, all IP Disabled
Normal run mode
lob11 1.7 mA |Vpp = 3.3V at 4 MHz, all IP Enabled
at 4 MHz
lbb12 1.4 mA |(Vbp=3.3Vat4 MHz, all IP Disabled
Vpp = 5.5V at 22.1184 MHz,
Ipp13 6.6 mA
all IP Enabled
Vpp = 5.5V at 22.1184 MHz,
Operating current lpp1a 5 mA _
all IP Disabled
Normal run mode
Vop = 3.3V at 22.1184 MHz,
at 22.1184 MHz IRC lob1s 6.6 mA
all IP Enabled
Vop = 3.3V at 22.1184 MHz,
Ipp16 5 mA
all IP Disabled
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Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit
Vpp = 5.5V at 32.768 KHz,
Ipp17 116 pA
all IP Enabled
Operating current oo 113 WA Voo = 5.5V at 32.768 KHz,
Normal run mode all IP Disabled
at 32.768 KHz crystal | 112 A Vpp = 3.3V at 32.768 KHz,
i DD19
oscillator " lail 1P Enabled
Vpp = 3.3V at 32.768 KHz,
Ibp20 100 HA )
all IP Disabled
lbp21 109 pA  |Vpp = 5.5V at 10 KHz, all IP Enabled
Operating current
P g Ibp22 108 pA |Vop = 5.5V at 10 KHz, all IP Disabled
Normal run mode
at 10 KHz IRC Ibp23 100 pA  |Vop = 3.3V at 10 KHz, all IP Enabled
Ibb24 98 pA  |Vpp = 3.3V at 10 KHz, all IP Disabled
libLEL 5.5 mA |Vpp = 5.5V at 24 MHz, all IP Enabled
Operating current -
libLE2 3.5 mA |Vpp =5.5V at 24 MHz, all IP Disabled
Idle mode
| 3.8 mA |Vpp = 3.3V at 24 MHz, all IP Enabled
at 24 MHz IDLEs eo
libLE4 1.8 mA |Vpp=3.3Vat24 MHZ, all IP Disabled
libLES 3.3 mA |Vpp = 5.5V at 12 MHz, all IP Enabled
Operating current libLES 2.6 mA  [Vpp = 5.5V at 12 MHz, all IP Disabled
Idle mode
lipLE7 2 mA |Vpp = 3.3V at 12 MHz, all IP Enabled
at 12 MHz
libLES 1 mA |Vpp = 3.3V at 12 MHz, all IP Disabled
libLES 3 mA |Vpp = 5.5V at 4 MHz, all IP Enabled
Operating current libLEL0 2.3 mA  |Vpp = 5.5V at 4 MHz, all IP Disabled
Idle mode
lipLE1L 1 mA |Vpp = 3.3V at 4 MHz, all IP Enabled
at 4 MHz
libLE12 0.7 mA [Vpp = 3.3V at 4 MHz, all IP Disabled
Vpp = 5.5V at 22.1184 MHz,
lipLE13 3.0 mA
all IP Enabled
Operating current
Vpp = 5.5V at 22.1184 MHz,
ldle mode lbLEL4 1.2 mA _
all IP Disabled
at 22.1184 MHz IRC
3.0 Vop = 3.3V at 22.1184 MHz,
| . mA
IPLELS all IP Enabled
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Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit

Vpp = 3.3V at 22.1184 MHz,

| 1.2 mA
IDLE16 all IP Disabled

Vpp = 5.5V at 32.768 KHz,

libLE17 110
WA all IP Enabled
Operating current | 107 WA Vop = 5.5V at 32.768 KHz,
IDLE18 .
Idle mode all IP Disabled
at 32.768 KHz crystal Vop = 3.3V at 32.768 KHz,
oscillator libLELS 105 HA
all IP Enabled
102 WA Vpp = 3.3V at 32.768 KHz,
|
IDLE20 all IP Disabled
lipLE21 103 pA  |Vop = 5.5V at 10 KHz, all IP Enabled
Operating current -
|dl|o dg loLers 102 WA |Voo = 5.5V at 10 KHz, all IP Disabled
e mode
at 10 KHz IRC lipLe23 96 pA  |Vop = 3.3V at 10 KHz, all IP Enabled
libLE24 95 },IA Vpp = 3.3V at 10 KHz, all IP Disabled
| 10 Vpp = 5.0V, CPU STOP
PWD1
Standby current hA All IP and Clock OFF
Power-down mode Vop = 3.3V, CPU STOP
lpwp2 5 LA

All IP and Clock OFF

Vpp = 5.0V, CPU STOP
Standby current lpwos 12 HA Al IP and Clock OFF except
Power-down mode with 32.768KHz crystal oscillator
32.768 KHz crystal Vpp = 3.3V, CPU STOP

enabled lpwo4 7 HA Al IP and Clock OFF except
32.768KHz crystal oscillator

Input current PO~P5

(Quasi-bidirectional | -50 -60 A [Vop=55V,Vn=0VorVin=Vop
IN1 Hu

mode)

P Suffpent &t e | 55 | 45 | -30 | WA |Vop=3.3V, V=045V

Input leakage current e 01 ) +0.1 WA Voo = 5.5 V, 0<Vin<Vop

PA, PB, PC, PD, PE

Logic 1 to 0 transition
current PA~PE (Quasi- | [ F -650 - -200 pA  |Vpop=5.5V,Vn<2.0V
bidirectional mode)

Input low voltage Vi | 0.3 - 0.8 V. Voo =45V

Feb 9, 2012 Page 16 of 28 Revision V1.03



NuMicro™ Mini51 Series Product Brief

NnUvoToN
L TS

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit
PO~P5 (TTL input) 0.3 - 0.6 Vop =2.5V
20 | - | 0o Voo = 5.5V
Input high voltage : Vv
PO~P5 (TTL input) Viny Voo
1.5 - +0.2 VDD =3.0V
Input low voltage 0.4 Vv
PO~P5, (Schmitt input) | ViL2 Voo
Input high voltage 0.6 v
PO~P5, (Schmitt input) | V1H2 Voo
Hysteresis voltage of 0.2 Vv
PO~P5 (Schmitt input) | VHY Voo
Input Ic?yz\g voltage v 0 . 08 v Vop = 4.5V
XTALL Pl o - | o4 Voo = 3.0V
35 - :/6’3 V  |Vop=5.5V
Input high voltage :
XTALL™ Vins v
DD —
2.4 - +0.2 Vpp = 3.0V
Internal /RESET pin
pull-up resistor Rrst 40 i 100 | Ka
Negative going
threshold Viis 05 _ 0.3 Vob \Vj
(Schmitt input), /RESET
Positive going
threshold vV 0.6 . |[VootO. |,
o IHS Vob 5
(Schmitt input), /RESET
Isr11 -300 | -370 | -450 pA  |Vop = 4.5V, Vs = 2.4V
Source current PO~P5.
(Quasi-bidirectional | -50 -70 -90 pA  |Vop = 2.7V, Vs = 2.2V
SR12
mode)
ISR12 -40 -60 -80 },LA VDD = 2.5V, Vs =2.0vV
lsksr | 20 | -24 | -28 | mA |Vpp=4.5V,Vs=24V
Source current PO~P5, _ _
(PUSh-pU” mode) lsr22 -4 -6 -8 mA |Vpp =2.7V, Vs =2.2V
lsro2 -3 -5 -7 mA |Vpp =2.5V, Vs =2.0V
Isk1 10 16 20 mA |Vop = 4.5V, Vs =0.45V
Sink current PO~P5,
Quasi-bidirectional and| | 7 10 13 mA |Vpp = 2.7V, Vs = 0.45V
SK1
Push-pull mode)
ki 6 9 12 mA  |Vpp = 2.5V, Vs = 0.45V

Notes:

1. /RESET pin is a Schmitt trigger input.

Feb 9, 2012 Page 17 of 28 Revision V1.03



NuMicro™ Mini51 Series Product Brief

NnUvVOoOTON
L TS

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 2V.
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6.3 AC Electrical Characteristics

6.3.1 External Input Clock

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit

Clock high time tcHex 20 nS
Clock low time teLex 20 nS
Clock rise time teLen 10 nS
Clock fall time teHeL 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 frxTAL 4 12 24 | MHz |Vpp = 2.5V ~5.5V

Temperature Taxa | -40 +85 °c

Operating current IHxTAL TBD mA [Vbp = 5.0V

6.3.3 Typical Crystal Application Circuit

CRYSTAL C1 c2

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

‘\}_{ }—4|jXTAL1
w}—{ @XTALZ
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Figure 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 fLxaL 32.768 KHz |Vpp = 2.5V ~5.5V
Temperature Tlyra | -40 +85 °C
Operating current [HxTAL TBD pA  |Vob = 5.0V

6.3.5 Internal 22.1184 MHz RC Oscillator

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. |Max.| Unit

Supply voltage™ VhRe 1.8 v

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

Fhrc -40°C~+85°C, Vpp = 2.5V~5.5V
21.78 | 22.0 |22.22| MHz |32.768K crystal oscillator Enabled
and TRIM_SEL =1

Center frequency

Operating current lire TBD mA

Note: Internal operation voltage comes from LDO.

6.3.6 Internal 10 KHz RC Oscillator

Specification
PARAMETER Sym. TEST CONDITIONS

Min. | TYP. | Max. | Unit
Supply voltage™ ViRe 1.8 Y
0, —
Center frequency Firc 7 10 13 KHz |25°C, Vpp =5V
10 15 KHz |-40°C = ~+85°C, Vpp = 2.5V~5.5V
Operating current ILrc TBD pA  |Vpp =5V

Note: Internal operation voltage comes from LDO.
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6.4 Analog Characteristics
(Vbp-Vss = 5.0V, TA = 25°C, FOSC = 24 MHz unless otherwise specified.)

6.4.1 Brown-Out Reset (BOD)

Specification
PARAMETER Sym. TEST CONDITIONS

Min. | TYP. | Max. | Unit
Operating voltage VBop 2.0 5.5 \Y
. VDD =5V
Operating current
perating lsop 5 15 | A |Bop27 and BOD38 Enabled
BOD38 detection level Veagat | 3.6 3.8 4.0 VvV |25°C
BOD27 detection level Veorat | 2.6 2.7 2.8 VvV |25°C

6.4.2 Low Voltage Reset (LVR)

Specification
PARAMETER Sym. TEST CONDITIONS

Min. | TYP. | Max. | Unit
Operating voltage Vsop 2.0 55 \%
Operating current Isop 1 2 pA
Detection level 2.0 VvV |25°C
LVR always enabled Vr 196 | 20 | 24 V  |-40°C ~ +85°C

6.4.3 Analog Comparator

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit

Operating voltage Veob 25 3.3 55 \%

Operating current lemp 40 80 pA

Input offset voltage VorrseT 10 20 mV

Output swing voltage Vswin 0.2 Vpp-0.2| V

Input common mode range

(Vew) Vewm 0.1 Vpp-0.1] V

DC gain Goe 70 dB

_ Vem = 1.2V

Propagation delay TeoLy 200 ns |The difference voltage in CPPx and
CPNxis 0.1V
One bit control

Hysteresis Vhys 110 mV |W/O and W. hysteresis

@Vew= 0.2V ~ VDD-0.2V
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Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit

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

6.4.4 Analog Comparator Reference Voltage (CRV)

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit

Operating voltage VsoD 2.5 5.5 \%
. VDD =5V
CRYV step size '
P Vsep Voo/24 V' |BoD27 and BOD38 Enabled
CRYV output voltage absolute 0
accuracy Acrv -5 S %
Unit resistor value Rcry 2K ohm

6.4.5 10-bit ADC

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit

Operating voltage AVpp 2.7 55 V  |AVbb = Vbp

Operating current lapc 1 mA |AVpp = Vpp =5V, Fsps = 150K
Resolution Rabc 10 bit

Reference voltage VRer Avop V  |Vrer connected to Aypp in chip
ADC input voltage Vin 0 VRrer \Y

Conversion time Tcony 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
Absolute error Engs 4 LSB
ADC clock frequency Faoc 5K 6M Hz |Vbp =5V
Clock cycle ADcyc | 38 Cycle
Bang-gap voltage VeG 127 | 1.35 | 144 V  |-40°C ~ +85°C
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6.4.6 Flash Memory Characteristics

Specification
PARAMETER Sym. TEST CONDITIONS
Min. | TYP. | Max. | Unit
Cycling (erase/write)
Ncye | 100 K cycle
Program memory
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 TrroG 57 62 67 us Programming time for one
word
Program current IprROG 3.3 mA |Vpp = 5.5V
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7 PACKAGE DIMENSION

7.1 48-pin LQFP

36 75 N;#«M
IR N
= o
4850 313
UWUUUUUUUUU \ﬁ
T =12

I = )

[ )
ST A R

Controlling dimension : Millimeters

Dimensionininch Dimension in mm
Min |[Nom | Max | Min |[Nom | Max
A J— J— J— J— J— J—
At 0.002|0.004 | 0006 | 005 | 0.10 | 0.15
Az 0053 |0.055 |0057 | 135 140 |145

b 0.006 [0.008 |0.010 | 015 | 020 |025
c 0.004 (0006 {0008 | 010 |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 {0.026 | 035 | 050 |065
Ho |0350 [0.354 |0.358 | 890 [9.00 [9.10
He 0350 |0354 |0.358 | 890 |9.00 |9.10
L 0018 |0.024 | 0030 | 045 | 060 |0.75
L1 — |0039 | — | — | 100 | —
Y — | — |oo004| — | — |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)

TOP VIEW
- 0]

32 25

BOTTOM VIEW

D2
25 L 32
Lo,
@{*EL L]
— ]
— [ <ﬂ
[ ] ] SEATING PLANE S S g =hTo
] ] )
L] ]
VAN N
T anfmnonn
16 T 9
al' Ll
DIMENSION DIMENSION SYMBOL e £
SYMBOL MM> (INCH>
MIN. NOM., MAX, MIN. NOM, MAX. MIN‘\ NOM, MAX. | MIN, ‘ NOM, \ MAX,
A 0.70 0.75 0.80 00275 | 00295 | 0.0315 DIM&N@IDN 3.4 ‘ 35 36 3.4 ‘ 35 ‘ 36
Al 0 002 0.05 0 0.001 0.002
A3 0.20 REF 0008 REF
b 0.8 ‘ 0.25 ‘ 0.30 0.007 ‘ 0.010 ‘ 0012
D 5.00 BSC 0197 BSC
£ 5.00 BSC 0197 BSC
[e] 050 BSC 00197 BSC
L 0.30 ‘ 0.40 ‘ 0.50 0012 ‘ 0.016 ‘ 0.020
y 0.10 0.0039
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8 REVISION HISTORY

Date Revision | Changes

Sep 6, 2011 1.00 Initial release

1. Change electrical characteristics of comparator, 22MHZ RC
oscillator, ADC and band-gap.

Oct 20, 2011 1.01 Add electrical characteristics of Flash memory

Change maximum SPI frequency as 12MHz

Fix some typos.

Fix electrical characteristics of 22MHZ RC oscillator
Dec 1, 2011 1.02 Modify 33-pin QFN 5mmx5mm package outline specification.

Fix some typos.

Added the VDD rise rate specification.

Feb 9, 2012 103 Revised the minimum ADC clock frequency specification.

W N Pl N PR LD

Revised the minimum and maximum specification of band-
gap voltage.
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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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