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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-MO0

32-Bit Single-Core

42MHz

EBI/EMI, 12C, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
38

128KB (128K x 8)

FLASH

16K x 8

1.8V ~ 3.6V

A/D 7x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

48-VFQFN Exposed Pad
48-QFN (7x7)
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2.2 Nanoll0 Features — LCD Line
[ ) Core

ARM® Cortex™-MO core running up to 42 MHz
One 24-bit system timer
Supports Low Power Sleep mode
Single-cycle 32-bit hardware multiplier
NVIC for the 32 interrupt inputs, each with 4-levels of priority
Serial Wire Debug supports with 2 watchpoints/4 breakpoints
® Brown-out
€ Built-in 2.5v/2.0V/1.7V BOD for wide operating voltage range operation
® Flash EPROM Memory

€ Runs up to 42 MHz with zero wait state for discontinuous address read access.

€ 64K/32K/123K bytes application program memory (APROM)

€ 4 KB In System Programming (ISP) loader program memory (LDROM)

4 Programmable data flash start address and memory size with 512 bytes page
erase unit

€ In System Program (ISP)/In Application Program (IAP) to update on chip Flash

EPROM
® SRAM Memory
€ 16K/8K bytes embedded SRAM
€ Supports DMA mode

® DMA : Supports 8 channels: one VDMA channel,6 PDMA channels, and one CRC
channel

¢ VDMA
B Memory-to-memory transfer
B Supports block transfer with stride
B Supports word/half-word/byte boundary address

B Supports address direction: increment and decrement

¢ PDMA
B Peripheral-to-memory, memory-to-peripheral, and memory-to-memory
transfer

Supports word boundary address
B Supports word alignment transfer length in memory-to-memory mode

Supports word/half-word/byte alignment transfer length in peripheral-to-
memory and memory-to-peripheral mode

B Supports word/half-word/byte transfer data width from/to peripheral
B Supports address direction: increment, fixed, and wrap around

¢ CRC
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2.4 Nanol30 Features — Advanced Line
[ ) Core

ARM® Cortex™-MO core running up to 42 MHz
One 24-bit system timer
Supports Low Power Sleep mode
Single-cycle 32-bit hardware multiplier
NVIC for the 32 interrupt inputs, each with 4-levels of priority
Serial Wire Debug supports with 2 watchpoints/4 breakpoints
® Brown-out
€ Built-in 2.5v/2.0V/1.7V BOD for wide operating voltage range operation
® Flash EPROM Memory

€ Runs up to 42 MHz with zero wait state for discontinuous address read access.

€ 64K/32K/123K bytes application program memory (APROM)

¢ 4KB in system programming (ISP) loader program memory (LDROM)

2 Programmable data flash start address and memory size with 512 bytes page
erase unit

€ In System Program (ISP)/In Application Program (IAP) to update on chip Flash

EPROM
® SRAM Memory
€ 16K/8K bytes embedded SRAM
€ Supports DMA mode

® DMA : Supports 8 channels: one VDMA channel,6 PDMA channels, and one CRC
28egiste

¢ VDMA
B Memory-to-memory transfer
B Supports block transfer with stride
B Supports word/half-word/byte boundary address

B Supports address direction: increment and decrement

¢ PDMA
B Peripheral-to-memory, memory-to-peripheral, and memory-to-memory
transfer

Supports word boundary address
B Supports word alignment transfer length in memory-to-memory mode

Supports word/half-word/byte alignment transfer length in peripheral-to-
memory and memory-to-peripheral mode

B Supports word/half-word/byte transfer data width from/to peripheral
B Supports address direction: increment, fixed, and wrap around

¢ CRC
Jun 17, 2013 Page 28 of 160 Revision 1.07



NuMicro™ Nanol100 (B) Datasheet

NnuvoToN
e I

B Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and
CRC-32

® CRC-CCITT:X"®+X2+X°+1
® CRC8X*+X°+X+1

€ CRC-16: X" +X®+X*+1
4

CRC-32 X32+X26+X23+X22+X16+X12+Xll+xlo+x8+x7+X5+
X X2 EX+1

®  Clock Control
€ Flexible selection for different applications

€ Built-in 12MHz OSC, can be trimmed to 0.25% deviation within all temperature
range when turning on auto-trim function (system must have external 32.768
kHz crystal input) otherwise 12 MHz OSC has 2 % deviation within all
temperarure range.

€ Low power 10 kHz OSC for watchdog and low power system operation

€ Supports one PLL, up to 120 MHz, for high performance system operation and
USB application (48 MHz).

€ External 4~24 MHz crystal input for precise timing operation

€ External 32.768 kHz crystal input for RTC function and low power system
operation

® GPIO
€ Three I/O modes:
B Push-Pull output
B Open-Drain output

B Input only with high impendence

€ Allinputs with Schmitt trigger

€ |/O pin configured as interrupt source with edge/level setting

€  Supports High Driver and High Sink I/O mode

€  Supports input 5V tolerance (except ADC and DAC shared pins)
® Timer

€ Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit pre-scale
counter

Independent Clock Source for each timer
Provides one-shot,periodic, output toggle and continuous operation modes

Supports internal trigger event to ADC, DAC and PDMA module

L R R IR 2

Wake system up from Power-down mode

® Watchdog Timer
€ Clock Source is from LIRC. (Internal 10 kHz Low Speed Oscillator Clock)
€  Selectable time-out period from 1.6ms ~ 26sec (depends on clock source)

€ Interrupt or reset selectable on watchdog time-out
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3.2 NuMicro™ Nanol100 Products Selection Guide

3.2.1 NuMicro™ Nano100 Base Line Selection Guide

Part No. L) SRAM Data Flash ey ) B 1<I)T<cuz PDMA L 150- Package
(Kbytes)  (Kbytes) (2:bit) yarr sp 12c (16-bit  (12-bit) Lo (12:bit)  7816-3

NANO100NC2BN 32 8K Configurable 4k | upto3s [mazbit| 4 [ 3 | 2 [ - |1 o 7 v [ - v 8 - 2 2 v | arnas*
NANO100ND2BN 64K 8K Configurable 4k [uto3s [wazbit| 4 [ 3 | 2 | - [ 1 3 7 v [ - 8 - 2 2 v [ arnas*
NANO100ND3BN 64K 16K Configurable 4k | upto3s [mazbit| 4 [ 3 [ 2 [ - |1 3 7 v [ - v 8 - 2 2 v [ arnas*
NANO100NE3BN 128K 16K Configurable 4k [ upto3s [wa2bit| 4 [ 3 | 2 | - [ 1 3 7 v [ - v 8 - 2 2 v [ arnas*
NANO100LC2BN 32 8K Configurable 4k | upto3s [mazbit| 4 [ 3 [ 2 [ - |1 3 7 v [ - v 8 - 2 2 v [ Larpas
NANO100LD2BN 64K 8K Configurable 4k [upto3s [wa2bit| 4 | 3 | 2 | - [ 1 3 7 v [ - v 8 - 2 2 v [ Larpas
NANO100LD3BN 64K 16K Configurable 4k | upto3s [wazbit| 4 | 3 | 2 | - |1 3 7 v [ - v 8 - 2 2 v [ Larpas
NANO100LE3BN 128K 16K Configurable 4k [upto3s [wa2bit| 4 | 3 | 2 | - [ 1 3 7 v [ - v 8 - 2 2 v [ Larpas
NANO100SC2BN 32 8K Configurable 4k | uptos2 [mazbit| 5 [ 3 [ 2 [ - |1 8 7 v [ - v 8 - 2 3 v [ Larpes
NANO1005D2BN 64K 8K Configurable ak [ uptos2 [wa2bit| 5 | 3 | 2 | - [ 1 8 7 v [ - v 8 - 2 3 v [ Larpes
NANO1005D3BN 64K 16K Configurable 4k | uptos2 [wazbit| 5 [ 3 | 2 | - |1 8 7 v [ - v 8 - 2 3 v [ Larpes
NANO100SE3BN 128K 16K Configurable 4k [uptos2 [wa2bit| 5 | 3 | 2 | - [ 1 8 7 v v 8 - 2 3 v [ Larpea
NANO100KD3BN 64K 16K Configurable 4k | uptoss [wazbit| 5 [ 3 | 2 | - |1 8 12 v [ v v 8 - 2 3 v [ Larr12s
NANO100KE3BN 128K 16K Configurable 4k [ uptoss [wa2bit| 5 | 3 | 2 | - [ 1 8 12 v [ v v 8 - 2 3 v_ [ Larr128

QFN*48* : 7x7, pitch 0.5 mm ; LQFP48 : 7x7, pitch 0.5 mm ; LQFP64 : 7x7, pitch 0.4 mm ; LQFP128 : 14x14, pitch 0.4 mm

Table 3-1 Nano100 Base Line Selection Table

3.2.2 NuMicro™ Nano110 LCD Line Selection Guide

Part No. S e Data Flash Comnectivity 125 1(‘77<Cm PDMA DA so- Package
(Kbytes)  (Kbytes) spll | e (16-bit ~ (12-bit) 1Mk (12-bit) 78163

NANO110SC2BN 32K 8K Configurable 4K uptos1 | 4x32-bit | 5 3 2 - 1 7 7 v v 8 | ax31, 629 2 3 v | LaFees
NANO1105D2BN 64K 8K Configurable I uptos1 | 4x32-bit | 5 3 2 - 1 7 7 v 8 | ax31, 629 2 3 v | LaFees
NANO1105D3BN 64K 16K Configurable 4K uptos1 | 4x32-bit | 5 3 2 - 1 7 7 v v 8 | ax31, 629 2 3 v | LaFees
NANO110SE3BN 128K 16K Configurable I uptos1 | 4x32-bit | 5 3 2 - 1 7 7 v v 8 | ax31, 629 2 3 v | LaFees
NANO110RC2BN 32K 8K Configurable 4K uptos1 | 4x32-bit | 5 3 2 - 1 7 7 v v 8 | ax31, 629 2 3 v | LaFpea*
NANO110RD2BN 64K 8K Configurable I uptos1 | 4x32-bit | 5 3 2 - 1 7 7 v v 8 | 431,69 2 3 v | LaFpea*
NANO110RD3BN 64K 16K Configurable 4K uptos1 | 4x32-bit | 5 3 2 - 1 7 7 v v 8 | ax31, 629 2 3 v | LaFpea*
NANO110RE3BN 128K 16K Configurable 4« upto51 | 4x32-bit | 5 3 2 - 1 7 7 v v 8 | 31,609 2 3 v | LaFpea*
NANO110KC2BN 32K 8K Configurable 4K upto86 | 4x32-bit | 5 3 2 - 1 8 12 v v v 8 | axa0,6x38 2 3 v | LaFp128
NANO110KD2BN 64K 8K Configurable K upto86 | 4x32-bit | 5 3 2 - 1 8 12 v v v 8 | axa0,6x38 2 3 v | LaFp128
NANO110KD3BN 64K 16K Configurable 4K upto86 | 4x32-bit | 5 3 2 - 1 8 12 v v v 8 | axa0, 6x38 2 3 v | LaFp128
NANO110KE3BN 128K 16K Configurable K upto86 | 4x32-bit | 5 3 2 - 1 8 12 v v v 8 | axa0,6x38 2 3 v | LaFp128

LQFP64 : 7x7, pitch 0.4 mm ; LQFP64* : 10x10, pitch 0.5 mm ; LQFP128 : 14x14, pitch 0.4 mm

Table 3-2 Nano110 LCD Line Selection Table

3.2.3 NuMicro™ Nano120 USB Connectivity Line Selection Guide

ivi IRC

Part No. Flash SRAM Data Flash Somnechvty i2s  PWM o APCgrc sl 10kHz  POMA oA oo Package

(Kbytes)  (Kbytes) SPl 12C  USB (16-bit  (12-bit) T (12-bit)  7816-3

NANO120LC2BN 32K 8K Configurable K upto3d | 4x32-bit | 4 3 2 1 1 4 7 v - v 8 - 2 2 v | Larpag
NANO120LD2BN 64K 8K Confi 4K upto34 | 4x32-bit | 4 3 2 1 1 4 7 v - v 8 - 2 2 V__| LaFpag
NANO120LD3BN 64K 16K Configurable 4K upto34 | 4x32-bit [ 4 3 2 1 1 4 7 v - v 8 - 2 2 V__ | LaFpas
NANO120LE3BN 128K 16K Confi K upto3d | 4x32-bit | 4 3 2 1 1 4 7 v - v 8 - 2 2 V_ | LaFpag
NANO120SC2BN 32K 8K Configurable 4K upto48 | 4x32:bit | 5 3 2 1 1 8 7 v - v 8 - 2 3 V| LaFpe4
NANO120SD2BN 64K 8K Configurable 4K uptods | 4x32-bit | 5 3 2 1 1 8 7 v - v 8 - 2 3 V_ | LaFp64
NANO1205D3BN 64K 16K Confi K upto48 | 4x32-bit | 5 3 2 1 1 8 7 v - v 8 - 2 3 v _ | LaFpe4
NANO120SE3BN 128K 16K Configurable 4K uptods | 4x32-bit | 5 3 2 1 1 8 7 \ = v 8 = 2 3 V__| LaFpe4
NANO120KD3BN 64K 16K Configurable 4K upto86 | 4x32-bit | 5 3 2 1 1 8 ] v v v 8 - 2 3 V__ | LaFp128
NANO120KE3BN 128K 16K Confi K upto86 | 4x32-bit | 5 3 2 1 1 8 8 v v v 8 - 2 3 v_ | LaFp128

LQFP48 : 7x7, pitch 0.5 mm ; LQFP64 : 7x7, pitch 0.4 mm ; LQFP128 : 14x14, pitch 0.4 mm

Table 3-3 Nano120 USB Connectivity Line Selection Table
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3.3 Pin Configuration
3.3.1 NuMicro™ Nano100 Pin Diagrams

3.3.1.1 NuMicro™ Nano100 LQFP 128-pin
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VREF 64 [] PB.9
NC 63 [] PB.10
AVDD 62 [] PB.11
ADS8/PD.0 61 [] PES
AD9/PD.1 60 [] NC
AD10/PD.2 59 [] NC
AD11/PD.3 58 [] PE.6
NC 57 [] PC.O
PD.4 56 [] PC.1
PD.5 55 [] PC.2
PC.7 54 [] PC.3
PC.6 53 [] PC.4
PC.15 52 [] PC5
PC.14 51 [] PD.15
Pes NANO100 s0 {1 po.14
NC i 49 [] PD.7
XT1_IN LQFP 128—p|n 48 [] PD.6
XT1_OUT 47 []PB3
NC 46 [ PB.2
nRESET 45 [] PB.1
Vss 44 [] PB.O
Vss 43 [ NC
NC 42 [ NC
VDD 41 [ NC
NC 40 [ NC
PF.4 39 [J NC
PF.5 38 [] PE7
Vss 37 [] PE8
PVSS 36 [] PE.9
PB.8 35 [] PE.10
PE.15 34 [] PE.11
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Figure 3-2 NuMicro™ Nano100 LQFP 128-pin Diagram
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Pin No.
L Pin Name I Description
QFP | LQFP [LQFP/QFN Type
128-pin | 64-pin 48-pin

26 NC

27 15 11 VDD P Power supply for I/O ports and LDO source

28 NC

29 16 12 VSS P Ground

30 VSS P Ground

31 VSS P Ground

32 VSS P Ground

33 PE.12 I/10 General purpose digital I/O pin

34 PE.11 I/10 General purpose digital I/O pin

35 PE.10 I/O General purpose digital I/O pin

36 PE.9 I/O General purpose digital I/O pin

37 PE.8 I/10 General purpose digital I/O pin

38 PE.7 I/10 General purpose digital I/O pin

39 NC

40 NC

41 NC

42 NC

43 NC
PB.O I/O General purpose digital I/O pin

44 17 13 UARTO_RXD | UARTO Data receiver input pin
SPI1_MOSIO 110 SPI1 1% MOSI (Master Out, Slave In) pin
PB.1 I/O General purpose digital I/O pin

45 18 14 UARTO_TXD o UARTO Data transmitter output pin
SPI1_MISOO0 110 SPI1 1% MISO (Master In, Slave Out) pin
PB.2 110 General purpose digital I/O pin
UARTO_RTSn o UARTO Request to Send output pin

46 19 15
EBI_nWRL o EBI low byte write enable output pin
SPI1_CLK 110 SPI1 serial clock pin
PB.3 110 General purpose digital I/O pin

47 20 16
UARTO_CTSn I UARTO Clear to Send input pin
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Pin No.
Pin Name I Description
LQFP | LQFP |LQFP/QFN Type P
128-pin | 64-pin 48-pin

PE.5 110 General purpose digital I/O pin

61 29 21
PWM1_CH1 I/O PWMZ1 Channell output
PB.11 I/O General purpose digital I/O pin
PWM1_CHO 110 PWM1 ChannelO output

62 30 22 T™M3 @) Timer3 external counter input
SC2_DAT I/O SmartCard2 DATA pin(SC2_UART_RXD)
SPI0_MISO0 I/O  |SPIO 1% MISO (Master In, Slave Out) pin
PB.10 I/10 General purpose digital I/O pin
SPI0_SS1 I/0  |SPI0 2™ slave select pin

63 31 23 T™M2 o Timer2 external counter input
SC2_CLK o SmartCard2 clock pin(SC2_UART_TXD)
SPI0_MOSIO I/10 SPI0 1% MOSI (Master Out, Slave In) pin
PB.9 I/10 General purpose digital I/O pin
SPI1_SS1 /0 |SPI1 2™ slave select pin

64 32 24 ™1 Timerl external counter input
SC2_RST @) SmartCard2 RST pin
INTO | External interruptO input pin
PE.4 I/O General purpose digital I/O pin

65
SPI0_MOSIO I/O  |SPIO 1% MOSI (Master Out, Slave In) pin
PE.3 I/10 General purpose digital I/O pin

66
SPI0_MISOO0 110 SPI0 1% MISO (Master In, Slave Out) pin
PE.2 I/O General purpose digital I/O pin

67
SPI0_CLK I/O SPIO serial clock pin
PE.1 110 General purpose digital I/O pin.

68 PWM1_CH3 110 PWM1 Channel3 output
SPI0_SS0 I/O  |SPIO 1% slave select pin
PE.O I/O General purpose digital I/O pin

69 PWM1_CH2 110 PWM1 Channel2 output
12S_MCLK @) I°S master clock output pin

70 PC.13 I/O General purpose digital I/O pin
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Pin No.
LOFP LOFP LOFP Pin Name Pin Type Description
128-pin | 64-pin 48-pin

PA.10 110 General purpose digital I/O pin
I2C1_SDA 110 I°C1 data /O pin
EBI_nWR (0] EBI write enable output pin

10 7 SCO0_PWR (0] SmartCard0 Power pin
SPI2_MISO0 110 SPI2 1% MISO (Master In, Slave Out) pin
LCD_SEGS8 (0] LCD segment output 8 at LQFP64
LCD_SEG22 (0] LCD segment output 22 at LQFP128
PA.9 110 General purpose digital I/O pin
12C0_SCL 110 1°CO clock pin
SCO_DAT 1/0 SmartCard0 DATA pin(SC0_UART_RXD)

H ° SPI2_CLK 1/0 SPI2 serial clock pin
LCD_SEG7 (0] LCD segment output 7 at LQFP64
LCD_SEG21 (0] LCD segment output 21 at LQFP128
PA.8 1/0 General purpose digital I/O pin
12C0_SDA 110 1°CO data 1/0 pin
SCO0_CLK (0] SmartCardO clock pin(SCO_UART_TXD)

2 ° SPI2_SS0 110 SPI2 1% slave select pin
LCD_SEG6 (0] LCD segment output 6 at LQFP64
LCD_SEG20 (0] LCD segment output 20 at LQFP128
PD.8 110 General purpose digital I/O pin

s LCD_SEG19 (0] LCD segment output 19 at LQFP128
PD.9 1/0 General purpose digital I/O pin

H LCD_SEG18 (0] LCD segment output 18 at LQFP128
PD.10 110 General purpose digital I/O pin

o LCD_SEG17 (0] LCD segment output 17 at LQFP128
PD.11 1/0 General purpose digital I/O pin

10 LCD_SEG16 (0] LCD segment output 16 at LQFP128
PD.12 110 General purpose digital I/O pin

o LCD_SEG15 (0] LCD segment output 15 at LQFP128

18 PD.13 1/0 General purpose digital I/O pin
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Pin No.
LOFP LOFP LOFP Pin Name Pin Type Description
128-pin | 64-pin 48-pin
LCD_SEG29 (0] LCD segment output 29 at LQFP128
PE.14 1/0 General purpose digital I/O pin
128 LCD_SEG28 (0] LCD segment output 28 at LQFP128
Note:

1. Pin Type: | = Digital Input, O=Digital Output; Al=Analog Input; AO= Analog Output; P=Power Pin; AP=Analog Power;

2. *:Output voltage for ADC/LCD shared pins cannot be higher than VDD because these pins are without 5V tolerance.
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Pin No.
LQFP LQFP | LQFP Pin Name Tilip?e Description

128 64 48
PA.8 I/O |General purpose digital 10 pin
I2CO0_SDA I/0  |1*C 0 data I/O pin

12 9 7
SCO_CLK O [SmartCardO clock pin(SCO_UART_TXD)
SPI2_SS0 I/O0  |SPI2 1% slave select pin

13 PD.8 I/O |General purpose digital 10 pin

14 PD.9 I/O |General purpose digital 10 pin

15 PD.10 I/O |General purpose digital 10 pin

16 PD.11 I/O |General purpose digital 10 pin

17 PD.12 I/O |General purpose digital 10 pin

18 PD.13 I/O |General purpose digital 10 pin
PB.4 I/O |General purpose digital 10 pin
UART1_RXD | UART1 Data receiver input pin

19 10 8
SCO0_CD | SmartCardO card detect pin
SPI2_SS0 I/O  |SPI2 1% slave select pin
PB.5 I/O |General purpose digital 10 pin
UART1_TXD O [UART1 Data transmitter output pin

20 11 9
SCO_RST O [SmartCard0 RST pin
SPI2_CLK I/O [SPI2 serial clock pin
PB.6 I/O |General purpose digital 10 pin
UART1_nRTS O [UARTL1 Request to Send output pin

2 2 EBI_ALE O |EBI address latch enable output pin
SPI2_MISOO0 I/O  |SPI2 1% MISO (Master In, Slave Out) pin
PB.7 I/O |General purpose digital 10 pin
UART1_nCTS | UART1 Clear to Send input pin

2 s EBI_nCS O |[EBI chip select enable output pin
SPI2_MOSIO I/O  |SPI2 1% MOSI (Master Out, Slave In) pin

23 NC

24 14 10 |LDO_CAP P  [LDO output pin

25 NC

26 NC
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Pin No.
. Pin o
LQFP LQFP | LQFP Pin Name Type Description
EBI_nWRH O [EBI high byte write enable output pin
SPI1_SS0 I/O  |SPI1 1% slave select pin
48 PD.6 I/O |General purpose digital 10 pin
49 PD.7 I/O |General purpose digital 10 pin
50 PD.14 I/O |General purpose digital 10 pin
51 PD.15 I/O |General purpose digital 10 pin
PC.5 I/O |General purpose digital 10 pin
52
SPI0_MOSI1 I/0  |SPIO 2" MOSI (Master Out, Slave In) pin
PC.4 I/O |General purpose digital 10 pin
53
SPI0_MISO1 I/0  |SPIO 2" MISO (Master In, Slave Out) pin
PC.3 I/O |General purpose digital 10 pin
SPI0_MOSIO I/O  |SPI0 1% MOSI (Master Out, Slave In) pin
54 25 21
12S_DO O |IS data output
SC1_RST O ([SmartCardl RST pin
PC.2 I/O |General purpose digital 10 pin
SPI0_MISOO0 I/O0  |SPI0 1% MISO (Master In, Slave Out) pin
55 26 22
12S_DI | |I°S data input
SC1_PWR O [SmartCardl PWR pin
PC.1 I/O |General purpose digital 10 pin
SPI0_CLK I/O  [SPIO serial clock pin
56 27 23
12S_BCLK I/0 IS bit clock pin
SC1_DAT I/O |SmartCardl DATA pin(SC1_UART_RXD)
PC.0 / MCLKO /O Generall purpose digital 10 pin / Module clock
output pin
st .
57 28 o4 |SPIO_SSO I/O  [SPIO 17 slave select pin
I2S_LRCLK I/0  |1%S left right channel clock
SC1_CLK O [SmartCard1 clock pin(SC1_UART_TXD)
58 PE.6 I/O |General purpose digital 10 pin
59 NC
60 NC
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Pin No.
L Pin Name A Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin

DA1_OUT AO |DAC 1 output
EBI_AD5 I/0 |EBI Address/Data bus bit5
TC1 | Timerl capture input
PWMO_CH1 O |PWM1 Channell output
LCD_SEG17* AO |LCD segment output 17 at LQFP64
PC.6 1/0 |General purpose digital I/O pin
DAO_OUT I |DACO output
EBI_AD4 I/0 |EBI Address/Data bus bit4

108 54
TCO | Timer0 capture input
SC1_CD SmartCardl card detect pin
PWMO_CHO O |PWMO ChannelO output
PC.15 I/0 |General purpose digital I/O pin
EBI_AD3 I/O |EBI Address/Data bus bit3
TCO | Timer0 capture input

109 55
PWM1_CH2 O |PWML1 Channell output
LCD_SEG16 AO |LCD segment output 16 at LQFP64
LCD_SEGS3 AO |LCD segment output 33 at LQFP128
PC.14 1/0 |General purpose digital I/O pin
EBI_AD2 1/0 |EBI Address/Data bus bit2

110 56 PWM1_CH3 I/0  |PWM1 Channel3 output
LCD_SEG15 AO |LCD segment output 15 at LQFP64
LCD_SEG32 AO |LCD segment output 32 at LQFP128
PB.15 1/0 |General purpose digital I/O pin
INT1 | External interruptl input pin
SNOOPER | Snooper pin

111 57
SC1_CD | SmartCardl card detect
LCD_SEG14 AO |LCD segment output 14 at LQFP64
LCD_SEG31 AO |LCD segment output 31 at LQFP128

112 NC

113 58 XT1_IN O |External 4~24 MHz crystal output pin
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Pin No.
L Pin Name A Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin
PF.3 I/0 |General purpose digital I/O pin
XT1 _OUT | External 4~24 MHz crystal input pin
114 59
PF.2 1/0 |General purpose digital I/O pin
115 NC
ue | e | |meser | G et ot Low st et i i o e
117 61 VSS P |Ground
118 VSS P |Ground
119 NC
20 | e | |wo P [oouer, sumly for 1O pors and LPO source o
121 NC
PF.4 I/0 |General purpose digital I/O pin
122 I2C0_SDA I/0  |I°CO data /O pin
PF.5 /0 |Digital GPI/O pin
123
I2C0_SCL 110 |I*CO clock pin
124 VSS P |Ground
125 63 PVSS I/O  |PLL Ground
PB.8 1/0 |General purpose digital I/O pin
STADC | ADC external trigger input.
TMO | Timer0 external counter input
126 64 INTO | External interruptO input pin
SC2_PWR O |SmartCard2 Power pin
LCD_SEG13 AO |LCD segment output 13 at LQFP64
LCD_SEG30 AO |LCD segment output 30 at LQFP128
PE.15 I/0  |General purpose digital I/O pin
et LCD_SEG29 O |LCD segment output 29 at LQFP128
PE.14 1/0 |General purpose digital I/O pin
120 LCD_SEG28 O |LCD segment output 28 at LQFP128
Note:

1. Pin Type: |=Digital Input, O=Digital Output; Al=Analog Input; AO=Analog Output; P=Power Pin; AP=Analog Power
2. *:Output voltage for ADC/LCD shared pins cannot be higher than VDD because these pins are without 5V tolerance.
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4.2 NanollO Block Diagram

X — ]
FLASH Cortex-M0 P
L
EBI 13223/}?g/ 42 MHz DMA CLK_CTL -
[CHRC ]
1.8V LDO
(input: 1.8 ~ 3.6V)
POR (1.8V)
BOD (1.7/2.0/2.5 V)
ISP 4KB SRAM GPIO
16/8 KB ,B,C,D,E,F
I 12C1 [l 12co0 i
PWM1 T[] PWMO T[] i
1.8/2.5V REF
[] Timer 2/3 ] [] Timer 0/1 []
H UART1 I i UARTO ] TEMP Sensor
i sPi1 [ i _SpPio ] LCD Booster
25 [ i sriz | LCD LeB Sg't‘g’SEG
§ RTC | 4x40/6x38
[ wor |
eripherals wit
Peripherals with PDMA
NOTE: BOD can wake up system.
External interrupts, included in GPIO, can wake up system, too. Peripherals with wake-up

Figure 4-2 NuMicro' Nano110 Block Diagram
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5.8 External Bus Interface

5.8.1 Overview

This chip is equipped with an external bus interface (EBI) to access external device. To save the
connections between external device and this chip, EBI support address bus and data bus
multiplex mode. Also, address latch enable (ALE) signal is used to differentiate the address and
data cycle.

5.8.2 Features

®  External devices with max. 64 Kbytes size (8-bit data width)/128 Kbytes (16-bit data
width) supported

®  Supports variable external bus base clock (MCLK)
Supports 8-bit or 16-bit data width

®  Supports variable data access time (tACC), address latch enable time (tALE) and
address hold time (tAHD)

®  Address bus and data bus multiplex mode supported to save the address pins

Configurable idle cycle supported for different access condition: Write command finish
(W2X), Read-to-Read (R2R), Read-to-Write (R2W)

®  Supports PDMA and VDMA transfer

Jun 17, 2013 Page 110 of 160 Revision 1.07



NuMicro™ Nanol100 (B) Datasheet

NnuvoToN
e I

5.9 FLASH Memory Controller (FMC)

5.9.1 Overview

This chip is equipped with 32K/64K/123K bytes on-chip embedded Flash EPROM for application
program memory (APROM) that can be updated through ISP/IAP procedure. In System
Programming (ISP) function enables user to update program memory when chip is soldered on
PCB. After chip powered on Cortex-MO CPU fetches code from APROM or LDROM decided by
boot select (CBS) in Config0. By the way, this chip also provides DATA Flash Region, the data
flash is shared with original program memory and its start address is configurable and defined by
user in Configl. The data flash size is defined by user application request.

5.9.2 Features
® AHB interface compatible

Run up to 42 MHz with zero wait state for discontinuous address read access
32/64/123KB application program memory (APROM)
4KB in system programming (ISP) loader program memory (LDROM)

Programmable data flash start address and memory size with 512 bytes page erase
unit

® In System Program (ISP)/In Application Program (IAP) to update on chip Flash
EPROM
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5.18 Timer Controller

5.18.1 Overview

This chip is equipped with four timer modules including TIMERO, TIMER1, TIMER2 and TIMER3
(TIMERO/1 is at APB1 and TIMER2/3 is at APB2), which allow user to easily implement a
counting scheme or timing control for applications. The timer can perform functions like frequency
measurement, event counting, interval measurement, clock generation, delay timing, and so on.
The timer can generate an interrupt signal upon timeout, or provide the current value of count
during operation.

5.18.2 Features
® Independent Clock Source for each Timer (TMRx_CLK, x= 0, 1,2,3)

® Time-out period = (Period of timer clock input) * (8-bit pre-scale counter + 1) * (24-bit
TCMP)

Counting cycle time = (1 / TMRx_CLK) * (278) * (2"24)
Internal 8-bit pre-scale counter

Internal 24-bit up counter is readable through TDR (Timer Data Register)

Supports One-shot, Periodic,Output Toggle and Countinuous Counting Operation
mode

Supports external pin capture for interval measurement
Supports external pin capture for timer counter reset
Supports Inter-Timer trigger

Supports Internal trigger event to ADC, DAC and PDMA
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8 POWER COMSUMPTION

Part No Test Condition CPU Clock Current
Operating Mode: 3.3V 12 MHz Zoz()'jiTMAHz
CPU run while(1) in FLASH ROM
Clock =12 MHz Crystal Oscillator
Disable all peripherial 1.8V 12 MHz N/A
900uA
Idle Mode: 3.3V 12 MHz
CPU stop 75uA/MHz
Clock =12 MHz Crystal Oscillator
Disable all peripherial 1.8V 12 MHz N/A
RTC + LCD Mode: C-type 10uA
(RAM retention)
(Power down with 32K Internal R-type
) ( With 200kQ 3.3V - 8.5UA
CPU stop Resistor ladder )
Clock =32.768 kHz Ext TRt
Nano100 (B) | Crystal Oscillator X ?/U?t?] ﬂ\hépe
series Disable all peripherial ( i S
128 KB Flash | except RTC and LCD Resistor ladder )
16 KB RAM circuit
Without panel loading C-type/R-type 1.8V - N/A
RTC Mode: (RAM retention) 3.3V - 2.5uA
(Power down with 32K enabled)
CPU stop
Clock = 32.768 kHz Crystal Oscillator
Disable all peripherial except RTC circuit 1.8V - 2.0uA
3.3V - 1uA
Power-down Mode: (RAM retention)
CPU and all clocks stop
1.8V - 0.8uA
Wake-Up from Power-down Mode 3.3V 7us N/A

Note: Wake-up time: 7us from wake-up event to first CPU core valid clock; 10us from interrupt event
to interrupt service routine first instruction.

Jun 17, 2013 Page 138 of 160 Revision 1.07



NuMicro™ Nanol100 (B) Datasheet

NnuvoToN
e I

9 ELECTRICAL CHARACTERISTIC

SYMBOL PARAMETER MIN MAX UNIT
DC Power Supply Vop—Vss -0.3 +4.0 \Y
Input Voltage on 5V Tolerance Pin ViN Vss -0.3 Vpp +3.7 \%
?(g)lg:;]%l(teagienon Any Other Pin without 5V Vin Vss -0.3 Vop +0.3 v
Oscillator Frequency 1/tcieL 4 24 MHz
Operating Temperature Ta -40 +85 °C
Storage Temperature Tst -55 +150 °C
Maximum Current into VDD - 150 mA
Maximum Current out of VSS - 150 mA
Maximum Current sunk by a I/O Pin - 25 mA
Maximum Current Sourced by a I/O Pin - 25 mA
Maximum Current Sunk by Total I/O Pins - 100 mA
Maximum Current Sourced by Total /0O Pins - 100 mA

9.1 Absolute Maximum Ratings

Note : Output voltage for ADC/LCD shared pins cannot be higher than VDD because these pins are
without 5V tolerance.

(LQFP64 : LCD_SEG17, LCD_SEG19, LCD_SEG20, LCD_SEG21, LCD_SEG22, LCD_SEG23)
(LQFP128 : LCD_SEG36, LCD_SEG37, LCD_SEG38, LCD_SEG39)
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10.4 LQFP48 (7x7x1.4 mm footprint 2.0 mm)

{0}

1

! °F
L0000AInnann o
I
|
E
!
= = =
|
|
| b

(L]
Hoouut

(LT
I

O
HH%%HMHHQMQH
a=ininisinisi=ini=al i o

COTROL RIMENSIGNS ARE IN WMILLIAETERS,

WILLIMETER INCH Lt

SYBCL
MIM [ MO B2 [ MIN | WO A

A o—t — | 1By — | — [D0B3

Al oG | pap | 008 (0007 (0.004] 0008
Aa o [135 | 140 145 |0.053 |0 056(0.057
D1 | eag | 7.00 | 710 (0372|0576 0060
E1 |eoo | 700 | 710 (0272|0278 0260
e |0.35 | o550 (0.5 0.4 |0.020|0.2BO
] B4 |[9.00 |9.10 |0.350 0354 | 0,358
E

L

B3 |2.00 (3.0 | 0350 |6,554 (0. 3RA
L45 | 0E0| 076 | 0018 o ald| 0 a3n

L1 — | 1a0| — — |0Db3] —
C goa | — | 020 jpooss] — RL0079
| — | ™| — | 7
¥} 017 | 0,22 | 0.27 (0,007 PLoos7 6e

Jun 17, 2013 Page 157 of 160 Revision 1.07



