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They are called "embedded" because they are embedded
within electronic devices to control various functions,
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Microcontrollers are crucial in modern electronics,
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Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
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between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
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used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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• I2C 

– Up to two sets of I2C device 
– Master/Slave mode 
– Bidirectional data transfer between masters and slaves 
– Multi-master bus (no central master) 
– Arbitration between simultaneously transmitting masters without corruption of serial 

data on the bus 
– Serial clock synchronization allows devices with different bit rates to communicate via 

one serial bus 
– Serial clock synchronization can be used as a handshake mechanism to suspend and 

resume serial transfer 
– Programmable clocks allow versatile rate control 
– Support multiple address recognition (four slave address with mask option) 

• I2S 

– Interface with external audio CODEC 
– Operate as either master or slave mode 
– Capable of handling 8-, 16-, 24- and 32-bit word sizes 
– Mono and stereo audio data supported 
– I2S and MSB justified data format supported 
– Two 8 word FIFO data buffers are provided, one for transmit and one for receive 
– Generates interrupt requests when buffer levels cross a programmable boundary 
– Support two DMA requests, one for transmit and one for receive 

• CAN 2.0 

– Supports CAN protocol version 2.0 part A and B 
– Bit rates up to 1M bit/s 
– 32 Message Objects 
– Each Message Object has its won identifier mask 
– Programmable FIFO mode (concatenation of Message Object) 
– Maskable interrupt 
– Disabled Automatic Re-transmission mode for Time Triggered CAN applications 
– Support power down wake-up function 

• PS/2 Device Controller 

– Host communication inhibit and request to send detection 
– Reception frame error detection 
– Programmable 1 to 16 bytes transmit buffer to reduce CPU intervention 
– Double buffer for data reception 
– S/W override bus 

• USB 2.0 Full-Speed Device 

– One set of USB 2.0 FS Device 12Mbps 
– On-chip USB Transceiver 
– Provide 1 interrupt source with 4 interrupt events 
– Support Control, Bulk In/Out, Interrupt and Isochronous transfers 
– Auto suspend function when no bus signaling for 3 ms 
– Provide 6 programmable endpoints 
– Include 512 Bytes internal SRAM as USB buffer 
– Provide remote wake-up capability 

• EBI (External bus interface) support (100-pin and 64-pin Package Only) 

– Accessible space: 64KB in 8-bit mode or 128KB in 16-bit mode 
– Support 8-/16-bit data width 
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– Support byte write in 16-bit data width mode 
• ADC 

– 12-bit SAR ADC with 700K SPS 
– Up to 8-ch single-end input or 4-ch differential input 
– Single scan/single cycle scan/continuous scan 
– Each channel with individual result register 
– Scan on enabled channels 
– Threshold voltage detection 
– Conversion start by software programming or external input 
– Support PDMA Mode 

• Analog Comparator 

– Up to two analog comparators 
– External input or internal bandgap voltage selectable at negative node 
– Interrupt when compare result change 
– Power down wake-up 

• One built-in temperature sensor with 1℃ resolution 

• Brown-Out detector 

– With 4 levels: 4.5 V/3.8 V/2.7 V/2.2 V 
– Support Brown-Out Interrupt and Reset option 

• Low Voltage Reset 

– Threshold voltage levels: 2.0 V 
• Operating Temperature: -40℃~85℃ 

• Packages: 

– All Green package (RoHS) 
– LQFP 100-pin / 64-pin / 48-pin 
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3.2.1.2 NuMicro™ NUC140 LQFP 64 pin 
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Figure 3-3 NuMicro™ NUC140 LQFP 64-pin Pin Diagram 
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5.2 System Manager 

5.2.1 Overview 
System management includes these following sections: 

 System Resets 

 System Memory Map 

 System management registers for Part Number ID, chip reset and on-chip controllers 
reset , multi-functional pin control 

 System Timer (SysTick) 

 Nested Vectored Interrupt Controller (NVIC) 

 System Control registers 

5.2.2 System Reset 
The system reset can be issued by one of the below listed events. For these reset event flags can 
be read by RSTSRC register. 

 The Power-On Reset 

 The low level on the /RESET pin 

 Watchdog Time Out Reset 

 Low Voltage Reset 

 Brown-Out Detector Reset 

 CPU Reset 

 System Reset 

System Reset and Power-On Reset all reset the whole chip including all peripherals. The 
difference between System Reset and Power-On Reset is external crystal circuit and ISPCON.BS 
bit. System Reset doesn’t reset external crystal circuit and ISPCON.BS bit, but Power-On Reset 
does. 
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5.2.3 System Power Distribution 
In this chip, the power distribution is divided into three segments. 

 Analog power from AVDD and AVSS provides the power for analog components 
operation. 

 Digital power from VDD and VSS supplies the power to the internal regulator which 
provides a fixed 2.5 V power for digital operation and I/O pins. 

 USB transceiver power from VBUS offers the power for operating the USB transceiver.  

The outputs of internal voltage regulators, LDO and VDD33, require an external capacitor which 
should be located close to the corresponding pin. Analog power (AVDD) should be the same 
voltage level of the digital power (VDD). Figure 5-2 shows the power distribution of NuMicro™ 
NUC140. 
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Figure 5-2 NuMicro™ NUC140 Power Distribution Diagram 
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5.2.4 System Memory Map 
NuMicro™ NUC100 Series provides 4G-byte addressing space. The memory locations assigned 
to each on-chip controllers are shown in the following table. The detailed register definition, 
memory space, and programming detailed will be described in the following sections for each on-
chip peripherals. NuMicro™ NUC100 Series only supports little-endian data format. 

 

 

Address Space Token Controllers 

Flash and SRAM Memory Space 

0x0000_0000 – 0x0001_FFFF FLASH_BA FLASH Memory Space (128KB) 

0x2000_0000 – 0x2000_3FFF SRAM_BA SRAM Memory Space (16KB) 

0x6000_0000 – 0x6001_FFFF EXTMEM_BA External Memory Space (128KB) 

AHB Controllers Space (0x5000_0000 – 0x501F_FFFF) 

0x5000_0000 – 0x5000_01FF GCR_BA System Global Control Registers 

0x5000_0200 – 0x5000_02FF CLK_BA Clock Control Registers 

0x5000_0300 – 0x5000_03FF INT_BA Interrupt Multiplexer Control Registers 

0x5000_4000 – 0x5000_7FFF GPIO_BA GPIO Control Registers 

0x5000_8000 – 0x5000_BFFF PDMA_BA Peripheral DMA Control Registers 

0x5000_C000 – 0x5000_FFFF FMC_BA Flash Memory Control Registers 

0x5001_0000 – 0x5001_03FF EBI_BA External Bus Interface Control Registers 

APB1 Controllers Space (0x4000_0000 ~ 0x400F_FFFF) 

0x4000_4000 – 0x4000_7FFF WDT_BA Watchdog Timer Control Registers 

0x4000_8000 – 0x4000_BFFF RTC_BA Real Time Clock (RTC) Control Register 

0x4001_0000 – 0x4001_3FFF TMR01_BA Timer0/Timer1 Control Registers 

0x4002_0000 – 0x4002_3FFF I2C0_BA I2C0 Interface Control Registers 

0x4003_0000 – 0x4003_3FFF SPI0_BA SPI0 with master/slave function Control Registers 

0x4003_4000 – 0x4003_7FFF SPI1_BA SPI1 with master/slave function Control Registers 

0x4004_0000 – 0x4004_3FFF PWMA_BA PWM0/1/2/3 Control Registers 

0x4005_0000 – 0x4005_3FFF UART0_BA UART0 Control Registers 

0x4006_0000 – 0x4006_3FFF USBD_BA USB 2.0 FS device Controller Registers 
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5.2.
The Cortex-M0 includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit 

n-zer m. The 
counter can be used as a Real Time Operating System (RTOS) tick timer or as a simple counter. 

ue in the SysTick Current Value 
e reloa SysTick Reload Value 

Register (SYST_RVR) on the next clock cycle, then decrement on subsequent clocks. When the 
L NTFLAG bit clears on 

reads. 

on re the register to clear it to 
 

 ena

will b fter it is 
reloaded with this value. This mechanism can be used to disable the feature independently from 

i ef RM® Cortex™-M0 Technical 

5 System Timer (SysTick) 

clear-on-write, decrementing, wrap-o o counter with a flexible control mechanis

When system timer is enabled, it will count down from the val
Register (SYST_CVR) to z ro, and d (wrap) to the value in the 

counter transitions to zero, the COUNTF AG status bit is set. The COU

The SYST_CVR value is UNKNOWN set. Software should write to 
zero before enabling the feature. T
rather than an arbitrary value

his ensures
 when it is

 the timer will count from the SYST_RVR value
bled. 

 If the SYST_RVR is zero, the timer e maintained with a current value of zero a

the timer enable bit. 

For more detailed informat
Reference Manual” and “ARM

on, please r
® v6-M Archite

er to the documents “A
cture Reference Manual”. 
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5.3.2 Clock Generator 
The clock generator consists of 5 clock sources which are listed below: 

 One external 32.768 kHz low speed crystal 

 One external 4~24 MHz high speed crystal 

 One programmable PLL FOUT(PLL source consists of external 4~24 MHz high speed 
crystal and internal 22.1184 MHz high speed oscillator) 

 One internal 22.1184 MHz high speed oscillator 

 One internal 10 kHz low speed oscillator 

 

XT_OUT
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4~24 MHz 

Crystal

XTL12M_EN (PWRCON[0])

XT_IN

Internal 
22.1184 MHz

Oscillator

OSC22M_EN (PWRCON[2])
0

1
PLL

PLL_SRC (PLLCON[19])

PLL FOUT

X32O

External 
32.768 kHz 

Crystal

32.768 kHz

XTL32K_EN (PWRCON[1])

X32I

Internal         
10 kHz 

Oscillator

OSC10K_EN(PWRCON[3])

4~24 MHz

22.1184 MHz

10 kHz

 

Figure 5-4 Clock generator block diagram 
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) 

5.4.

nterrupt/ 

 USB bus which comes 

starting address of SRAM for each endpoint buffer through “buffer 
segmentation register (USB_BUFSEGx)”. 

There are 6 endpoints in this controller. Each of the endpoint can be configured as IN or OUT 
endpoint. All the operations including Control, Bulk, Interrupt and Isochronous transfer are 
implemented in this block. The block of ENDPOINT CONTROL is also used to manage the data 
sequential synchronization, endpoint states, current start address, transaction status, and data 
buffer status for each endpoint. 

There are four different interrupt events in this controller. They are the wake-up function, device 
plug-in or plug-out event, USB events, like IN ACK, OUT ACK etc, and BUS events, like suspend 
and resume, etc. Any event will cause an interrupt, and users just need to check the related event 
flags in interrupt event status register (USB_INTSTS) to acknowledge what kind of interrupt 
occurring, and then check the related USB Endpoint Status Register (USB_EPSTS) to 
acknowledge what kind of event occurring in this endpoint. 

A software-disable function is also supported for this USB controller. It is used to simulate the 
disconnection of this de  (USB_DRVSE0), the USB 
controller will force the output of USB_DP and USB_DM to level low and its function is disabled. 
After disable the DRVSE0 bit, host will enumerate the USB device again. 

Reference: Universal Serial Bus Specification Revision 1.1 

 

5.4.2 Features 
This Universal Serial Bus (USB) performs a serial interface with a single connector type for 
attaching all USB peripherals to the host system. Following is the feature listing of this USB. 

 Compliant with USB 2.0 Full-Speed specification 

 Provide 1 interrupt vector with 4 different interrupt events (WAKEUP, FLDET, USB 
and BUS) 

 Support Control/Bulk/Interrupt/Isochronous transfer type 

 Support suspend function when no bus activity existing for 3 ms 

 Provide 6 endpoints for configurable Control/Bulk/Interrupt/Isochronous transfer types 
and maximum 512 bytes buffer size 

 Provide remo

 

5.4 USB Device Controller (USB

1 Overview 
There is one set of USB 2.0 full-speed device controller and transceiver in this device. It is 
compliant with USB 2.0 full-speed device specification and support control/bulk/i
isochronous transfer types. 

In this device controller, there are two main interfaces: the APB bus and
from the USB PHY transceiver. For the APB bus, the CPU can program control registers through 
it. There are 512 bytes internal SRAM as data buffer in this controller. For IN or OUT transfer, it is 
necessary to write data to SRAM or read data from SRAM through the APB interface or SIE. 
Users need to set the effective 

vice from the host. If user enables DRVSE0 bit

te wake-up capability 
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ator and Capture Timer (PWM) 

5.7.
sets of PWM group supports total 4 sets of PWM Generators 
ndent PWM outputs, PWM0~PWM7, or as 4 complementary 

and (PWM6, PWM7) with 4 

1/2, 1/4, 1/8, 1/16), two PWM Timers includin
cou 16-bit comparators for PWM duty control and one dead-

whi en the corresponding PWM period down counter reaches zero. 

cycle output PWM wav form continuously. 

paire are determined by PWM0 timer and Dead-zone 
of (PWM2, PWM3), (PWM4, PWM5) and 

 timers and Dead-zone generator 2, 

teady waveform, the 16-bit period down counter and 

cou  registers the updated value will be load into the 16-bit down counter/ 
comparator at the time down counter reaching zero. The double buffering feature avoids glitch at 
PWM outputs. 

When the 16-bit period down counter reaches zero, the interrupt request is generated. If PWM-
timer is set as auto-reload mode, when the down counter reaches zero, it is reloaded with PWM 
Counter Register (CNRx) automatically then start decreasing, repeatedly. If the PWM-timer is set 
as one-shot mode, the down counter will stop and generate one interrupt request when it reaches 
zero. 

The value of PWM counter comparator is used for pulse high width modulation. The counter 
control logic changes the output to high level when down-counter value matches the value of 
compare register. 

The alternate feature of the PWM-timer is digital input Capture function. If Capture function is 
enabled the PWM output pin is switched as capture input mode. The Capture0 and PWM0 share 
one timer which is included in PWM0 and the Capture1 and PWM1 share PWM1 timer, and etc. 
Therefore user must setup the PWM-timer before enable Capture feature. After capture feature is 
enabled, the capture always latched PWM-counter to Capture Rising Latch Register (CRLR) 
when input channel has a rising transition and latched PWM-counter to Capture Falling Latch 
Register (CFLR) when input channel has a falling transition. Capture channel 0 interrupt is 
programmable by setting CCR0.CRL_IE0[1] (Rising latch Interrupt enable) and 
CCR0.CFL_IE0[2]] (Falling latch Interrupt enable) to decide the condition of interrupt occur. 
Capture channel 1 has the same feature by setting CCR0.CRL_IE1[17] and CCR0.CFL_IE1[18]. 
And capture channel 2 to channel 3 on each group have the same feature by setting the 
corresponding control bits in CCR2. For each group, whenever Capture issues Interrupt 0/1/2/3, 
the PWM counter 0/1/2/3 will be reload at this moment. 

The maximum captured frequency that PWM can capture is confined by the capture interrupt 
latency. When capture interrupt occurred, software will do at least three steps, they are: Read 

 

5.7 PWM Gener

1 Overview 
NuMicro™ NUC130/NUC140 has 2 
which can be configured as 8 indepe
PWM pairs, (PWM0, PWM1), (PWM2, PWM3), (PWM4, PWM5) 
programmable dead-zone generators. 

Each PWM Generator has one 8-bit prescaler, one clock divider with 5 divided frequencies (1, 
g two clock selectors, two 16-bit PWM down-

nters for PWM period control, two 
zone generator. The 4 sets of PWM Generators provide eight independent PWM interrupt flags 

ch are set by hardware wh
Each PWM interrupt source with its corresponding enable bit can cause CPU to request PWM 
interrupt. The PWM generators can be configured as one-shot mode to produce only one PWM 

signal or auto-reload mode to e

When PCR.DZEN01 is set, PWM0 and PWM1 perform complementary PWM paired function; the 
d PWM period, duty and dead-time 

generator 0. Similarly, the complementary PWM pairs 
(PWM6, PWM7) are controlled by PWM2, PWM4 and PWM6
4 and 6, respectively.  

To prevent PWM driving output pin with uns
16-bit comparator are implemented with double buffer. When user writes data to 

nter/comparator buffer
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ce (SPI) 

ect 2 off-chip slave devices at the same time. The SPI controller also 

5.9.

 Support 1-bit or 2-bit transfer mode 

 bit length up to 32-bit of a transfer word and configurable word numbers up to 2 
ion, so the maximum bit length is 64-bit for each data transfer 

de, but 1 device/slave select line in slave mode 

suspend mode 

r mode 

r mode 

n interface 

e system clock rate 

 

 

5.9 Serial Peripheral Interfa

5.9.1 Overview 
The Serial Peripheral Interface (SPI) is a synchronous serial data communication protocol which 
operates in full duplex mode. Devices communicate in master/slave mode with 4-wire bi-direction 
interface. The NuMicro™ NUC130/NUC140 contains up to four sets of SPI controller performing a 
serial-to-parallel conversion on data received from a peripheral device, and a parallel-to-serial 
conversion on data transmitted to a peripheral device. Each set of SPI controller can be set as a 
master, it also can be configured as a slave device controlled by an off-chip master device.  

This controller supports a variable serial clock for special application and it also supports 2-bit 
transfer mode to conn
supports PDMA function to access the data buffer. 

2 Features 
 Up to four sets of SPI controller 

 Support master or slave mode operation 

 Configurable
of a transact

 Provide burst mode operation, transmit/receive can be transferred up to two times word 
transaction in one transfer 

 Support MSB or LSB first transfer 

 2 device/slave select lines in master mo

 Support byte reorder function 

 Support byte or word 

 Variable output serial clock frequency in maste

 Support two programmable serial clock frequencies in maste

 Support two channel PDMA request, one for transmitter and another for receiver 

 Support three wire, no slave select signal, bi-directio

 The SPI clock rate can be configured to equal th



NuMicro™ NUC140 Data Sheet 

Publication Release Date:  Jan. 2, 2012 
- 42 - Revision V3.02 

 Timer Controller (TMR) 

ler includes four 32-bit timers, TIMER0~TIMER3, which allows user to easily 

 

5.10

e-shot, periodic, toggle and continuous counting operation modes 

r clock input) * (8-bit pre-scale counter + 1) * (24-bit TCMP) 

z) * (28) * (224), T is the period of timer clock 

DR (Timer Data Register) 

5.10

5.10.1 Overview 
The timer control
implement a timer 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 during 
operation.  

.2 Features 
 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 on

 Time out period = (Period of time

 Maximum counting cycle time = (1 / T MH

 24-bit timer value is readable through T

 Support event counting function to count the event from external pin 

 Support input capture function to capture or reset counter value 
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5.12.2 Features 
 Full duple nous communications 

 Separate receive / transmit 64/16/16 b ART0/UART1/UART2) entry FIFO for data 
s 

 Support hardware auto flow control/flow control fun (CTS, RTS) and programmable 
w co ig R

 Programmable receiver buffer trigger level 

 rt pro ab g r l in lly

 Support CTS wake-up function (UA A

 rt 7-b ve

 UART0/UART1 can be served by the DMA controller 

 mma ns e t  t bit by 

 Support break error, frame error, nsmit buffer overflow detect 
n 

 Fully programmable serial-interfac

 Programmable number of da , cter 

Programma e stic  
detection 

 Programmable

x, asynchro

ytes (U
payload

ction 
RTS flo ntrol tr ger level (UART0 and UA T1 support) 

Suppo gramm le baud-rate enerator fo  each channe dividua  

RT0 and U

ut detection

RT1 support) 

 function Suppo it recei r buffer time o

Progra
setting UA_TOR [DLY] regis

ble tra mitting data d
ter 

elay time b tween the las stop and he next start 

parity error an

e characteris

d receive / tra
functio

tics 

ta bit, 5-, 6-

ven, odd, n

 7-, 8-bit chara

 bl parity bit, e o parity or k parity bit generation and

 stop bit, 1, 1.5, or 2 stop bit generation 

 Support IrDA SIR function mode 

 Support for 3-/16-bit duration for normal mode 

 Support LIN function mode 

 Support LIN master/slave mode 

 Support programmable break generation function for transmitter 

 Support break detect function for receiver 

 Support RS-485 function mode.  

 Support RS-485 9-bit mode 

 Support hardware or software direct enable control provided by RTS pin 
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mory. 

top the PDMA operation by disable PDMA [PDMACEN]. The CPU can recognize 
re polling or when it receives an internal PDMA 

urce or destination address or fixed them as well. 

UC140 only has 1 PDMA channel (channel 0). 

5.18.2
l can support a unidirectional transfer 

 AMBA AHB master/slave interface compatible, for data transfer and register read/write 

 Support source and destination address increased mode or fixed mode 

 Hardware channel priority. DMA channel 0 has the highest priority and channel 8 has the 
lowest priority 

5.18 PDMA Controller (PDMA) 

5.18.1 Overview 
NuMicro™ NUC130/NUC140 contains a peripheral direct memory access (PDMA) controller that 
transfers data to and from memory or transfer data to and from APB devices. The PDMA has nine 
channels of DMA (Peripheral-to-Memory or Memory-to-Peripheral or Memory-to-Memory). For 
each PDMA channel (PDMA CH0~CH8), there is one word buffer as transfer buffer between the 
Peripherals APB devices and Me

Software can s
the completion of a PDMA operation by softwa
interrupt. The PDMA controller can increase so

Notice: The partial of NuMicro™ NUC130/N

 Features 
 Support nine DMA channels. Each channe
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7.4.8 Specification of USB PHY 
7.4.8.1 USB DC Electrical Characteristics 

 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

VIH Inp  ut high (driven)  2.0   V 

VIL Input low    0.8 V 

VDI Differen ut sensitivity |PADP-PADM| 0.2 tial inp   V 

VCM 
Differential  

common-mo  range 
Inc ge  0.8 2.5 

de
ludes VDI ran  V 

VSE Single-ended receiver threshold  0.8  2.0 V 

 Receiver hysteresis   200  mV

VOL Output low (driven)  0  0.3 V 

VOH Ou  tput high (driven)  2.8  3.6 V 

VCRS Out s voltage put signal cros  1.3  2.0 V 

RPU Pull-up resistor  1 1.575 .425  kΩ

VTRM Term oltage for 
u  (RPU)  3.0  3.6 V ination V

pstream port pull up

ZDRV Driv tance  Steady state drive* 10 er output resis   Ω 

CIN Pin to GND 2Transceiver capacitance   0 pF

*Driver output resi esn’t include series resistor res tance. 

 

7.4.8.2 USB F lectrical Characte

stance do is

ull-Speed Driver E ristics 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

TFR Rise 20 Time C =50p L 4  ns 

TFF Fall Time  20 ns CL=50p 4 

TFRFF Rise and fall time matching T  90  111.11 % FRFF=TFR/TFF

 

7.4.8.3 USB Pow on er Dissipati

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Standby 50 uA

Input mode  uA
IVDDREG 

(Full 
Speed) 

VDDD and VDDREG Supply Current 
(Steady State) 

Output mode 

 

 

 

uA
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Figure 7-2 SPI Master dynamic characteristics tiMINg 

 

Figure 7-3 SPI Slave dynamic characteristics timing 

Publication Release Date:  Jan. 2, 2012 
- 72 - Revision V3.02 



NuMicro™ NUC140 Data Sheet 

 

Publication Release Date:  Jan. 2, 2012 
- 73 - Revision V3.02 

8 PACKAGE DIMENSIONS 

8.1 100L LQFP (14x14x1.4 mm footprint 2.0mm) 

D
D

EE

b

Controlling Dimension : Millimeters

0.10
070

0.004

1.00
0.750.600.45

0.039

0.0300.0240.018

0.6380.6300.622
0.50

14.10
0.20
0.27
1.451.40

0.17
1.35

0.011
0.0570.055

0.007
0.053

1.60

14.0013.90
0.10

0.05

0.008

0.063

0.020

0.5560.5510.547
0.004

0.002

Symbol
Min Nom Max MaxNomMin
Dimension in inch Dimension in mm

A

c
D

e
H D

H E
L

y

A1

b
A
2

L1

E

0.009 0.22
0.006 0.15

7

13.90 14.00 14.10

15.80 16.00 16.20
15.80 16.00 16.20

0.5560.5510.547

θ

0.6380.6300.622

A2 A1

A

L1

e c

H

H

1

100

θ

L

Y

25

26

50

517

7
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8.2 64L LQFP (10x10x1.4mm fo
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otprint 2.0 mm) 

0 70

1.00

0.750.60

12.00

0.45

0.039

0.0300.024

0.472

0.018

0.50

0.20

0.27

1.45

1.60

10.00

1.40

0.09

0.17

1.35

0.05

0.008

0.011

0.057

0.063

0.393

0.055

0.020

0.004

0.007

0.053

0.002

Symbol
Min Nom Max MaxNomMin

Dimension in inch Dimension in mm

A

b
c
D

e
HD

HE

L

y
0

A
A

L 1

1

2

E

0.008 0.20

 7

0.393 10.00

0.472 12.00

0.006 0.15

0.004 0.10

3.5 3.5  
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8.3 48L LQFP (7x7x1.4mm footprint 2.0mm) 

Y

SEATING PLANE

D

E

e b

A2 A1

A

1 12

48

DH

EH

L1

L

c

θ

Controlling dimension : Millimeters

0.10

070

0.004

1.00

0.750.600.45

0.039

0.0300.0240.018

9.109.008.900.3580.3540.350

0.50

0.20

0.25

1.451.40

0.10

0.15

1.35

0.008

0.010

0.0570.055

0.026

7.107.006.900.2800.2760.272

0.004

0.006

0.053

Symbol
Min Nom Max MaxNomMin

Dimension in inch Dimension in mm

A

b
c
D

e
HD

HE

L

Y
0

A
A

L1

1

2

E

0.008

0.006 0.15

0.20

7

0.020 0.35 0.65

0.100.050.002 0.004 0.006 0.15

9.109.008.900.3580.3540.350

7.107.006.900.2800.2760.272

0.014

37

36 25

24

13
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