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1 GENERAL DESCRIPTION

The NuMicro™ NUC472 Advanced series with embedded Cortex®-M4F core with DSP extensions
and a Floating Point Unit runs up to 84 MHz with 256/512 Kbytes embedded flash memories and
64K-byte embedded SRAM. It is also equipped with plenty of peripheral devices, such as Timers,
Watchdog Timers, RTC, PDMA, EBI, UART, Smart Card interface, SDHOST, SPI, I°C, I°’S, PWM
Timer, GPIO, LIN, CAN, PS/2, 12-bit ADC, analog comparator, operational amplifier, temperature
sensor, Low Voltage Reset Controller and Brown-out Detector. The NUC472 also provides
Ethernet 10/100 MAC with MIl and RMII interface, USB 2.0 full-speed Device/Host/OTG, USB 2.0
HS device and security functions such as tamper detection, symmetric cryptographic accelerator
and secure Hash function accelerator.

Product slrelt

Series Ethernet| USB CAN SD Host | UART SPI I’C Card Security | ADC
Interface

NUC472 ° . ° ° ° ° ° ° ° °

Table 1.1-1 Key Features Support Table

The NuMicro™ NUCA472 series is suitable for a wide range of applications such as:
®  ndustrial Automation
PLCs
Inverters
Home Automation
Security Alarm System
Power Metering
Portable Data Collector
Portable RFID Reader
System Supervisors
USB Accessories
Smart Card Reader
Printer
POS

Motor Control
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2 FEATURES

2.1 NuMicro™ NUC472 Features - Advanced Series
®Core

- ARM® Cortex®-M4 core running up to 84 MHz
- Supports DSP extension
€ Supports hardware divider
- Supports IEEE 754 compliant Floating-point Unit (FPU)
- Supports Memory Protection Unit (MPU)
- One 24-bit system timer
- Supports low power sleep mode
€  Supports both WFI and WFE instructions
- Single-cycle 32-bit hardware multiplier
- Supports Nested Vectored Interrupt Controller (NVIC)
€  Supports programmable 256 level priorities for interrupts
- Supports programmable maskable interrupts

®Build-in LDO for wide operating voltage ranged from 2.5V to 5.5 V
® Flash Memory

- 256/512 Kbytes Flash memory

- Configurable program code/data allocation

- ISP loader sizes 16 Kbytes

- Supports 2-wired ICP update through SWD/ICE interface

- Supports In-system program (ISP), In application program (IAP) update
- 2 Kbytes page erase for flash

Supports fast parallel programming mode by external programmer

- 64 Kbytes embedded SRAM

- 24 Kbytes SRAM with hardware parity check

- Supports byte-, half-word- and word-access parity check

- Supports exception (NMI) generated once a parity check error occurs
Supports PDMA mode

® PDMA (Peripheral DMA)

- Supports 16 independent configurable channels for automatic data transfer between
memories and peripherals

- Supports normal and Scatter-Gather Transfer modes

- Supports 2 types of priorities modes: fixed-priority and round-robin modes

- Supports byte-, half-word- and word-access

- Auto increment the source and destination address

- Supports 16-level FIFO

- Supports bus abort status flag

- Supports time out status flag

® Clock Control

- Flexible selection for different applications

- Built-in 22.1184 MHz high speed RC oscillator for system operation (variation < 2% at
-40°C ~ +105C)

- Built-in 10 kHz low speed RC oscillator for Watchdog Timer and Wake-up operation

- Built-in 4~24 MHz high speed oscillator for external crystal input for precise timing
operation

- Built-in 32.768 kHz low speed oscillator for external crystal input for RTC function and
low power system operation
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- Supports one PLL, up to 84 MHz for high performance system operation, sourced from
€  Built-in 22.1184 MHz high speed RC oscillator
€ 4~24 MHz external high speed crystal oscillator

- Supports clock failure detection for system clock

- Supports exception (NMI) generated once a clock failure detected

- Flexible selection for different applications

- Supports clock out

CPU clock source can be selected from USB PHY Embedded PLL

- Four I/O modes:
€ Quasi-bidirectional
€ Push-Pull output
€ Open-Drain output
€ Input only with high impendence
- TTL/Schmitt trigger input selectable
- 1/0 pin configured as interrupt source with edge/level trigger setting
- High driver and high sink 1O mode support (To source 20mA and sink 15mA at 5V)
- Supports up to 144/114/101/77 GPIOs for LQFP176/144/128/100, respectively.

- 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, toggle and continuous counting operation modes

- Supports event counting function to count the event from external pin

- Supports input capture function to capture or reset counter value

® \Watchdog Timer

- Supports multiple clock sources

- 8 selectable time out period from 1.6ms ~ 26.0sec (depending on clock source)
- Able to wake up from Power-down or Idle mode

- Interrupt or reset selectable on watchdog time-out

® \Window Watchdog Timer

- Supports multiple clock sources
- Window set by 6-bit counter with 11-bit pre-scale
Interrupt or reset selectable on time-out

- Supports software compensation by setting frequency compensate register (FCR)

- Supports RTC counter (second, minute, hour) and calendar counter (day, month, year)

- Supports Alarm registers (second, minute, hour, day, month, year)

- Selectable 12-hour or 24-hour mode

- Automatic leap year recognition

- Supports periodic time tick interrupt with 8 period options 1/128, 1/64, 1/32, 1/16, 1/8,
1/4, 1/2 and 1 second

- Supports wake-up function

- Supports 96 bytes backup registers

- Programmable backup-register erase function

- Supports external power input pin (V

- Supports tamper detection function

BAT)

- Supports up to two 6-channel PWM outputs with 16-bit resolution
- Supports 8-bit presale and clock divider
- Supports period point, center point and edge point PWM Interrupt
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- Supports One-shot or Auto-reload PWM counter operation mode

- Supports Edge-aligned or Center-aligned PWM counter type

- Supports 8-bit dead zone with maximum divided 8 pre-scale

- Supports brake function source from pin or comparator output

- Supports mask function for each PWM pin

- Supports independent, complementary, synchronized and group PWM output mode

- Supports trigger ADC start conversion at PWM counter period point, PWM counter
center point, PWM output rising edge and PWM output falling edge

- Supports 12 Capture input channels with 16-bit resolution

- Supports rising or falling capture condition

- Supports capture interrupt

® EPWM (Enhanced PWM)

= Supports up to two EPWM
- Each EPWM has
Three independent 16-bit PWM duty control units with maximum 6 port pins.
Group control bit: PWM2 and PWM4 are synchronized with PWMO
Supports Edge-aligned mode and Center-aligned mode
Programmable dead-time insertion between complementary paired PWMs
Each pin of from PWMO to PWM5 has independent polarity setting control
Mask output control for Electrically Commutated Motor operation
Tri-state output at reset and brake state
Hardware brake protections
Two Interrupt Sources
PWM signals before polarity control stage are defined in view of positive logic.
The PWM ports active high or active low are controlled by polarity control
register
€ High Source/Sink current
® Quadrature Encoder Interface (QEI)

0006000090

- Supports up to two QEI controllers, QEIO and QEI1
- Each QEl has

€ Two QEI phase inputs, QEA and QEB; One Index input
€ One QEI control register (QEI_CTR) and one QEI Status Register (QEI_STS)
€ Four Quadrature encoder pulse counter operation modes

® Enhanced Input Capture Timer

- Supports up to two Input Capture Timer/Counter Units, Input Capture 0 and Input
Capture 1
- Each unit has own interrupt vector
- 24-bit Input Capture up-counting timer/counter
- With noise filter in front end of input ports
- Edge detector with three options
€ Rising edge detection
€ Falling edge detection
€ Both edge detection
- Each input channel is supported with one capture counter hold register
- Captured event reset/reload capture counter option
- Supports compare-match function

O UART

- Supports up to six UART controllers

- Supports flow control (CTS and RTS)

- UARTO with 64-byte FIFO is for high speed

- UART1~5 with 16-byte FIFO for standard device
- Supports IrDA (SIR) and LIN function
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- Supports RS-485 9-bit mode and direction control
- Programmable baud-rate generator up to 1/16 system clock
- Supports PDMA mode

® Smart Card Interface

- Supports up to six ISO-7816-3 ports

- Compliant to ISO-7816-3 T=0, T=1

- Separate receive / transmit 4 bytes entry FIFO for data payloads

- Programmable transmission clock frequency

- Programmable receiver buffer trigger level

- Programmable guard time selection (11 ETU ~ 267 ETU)

- A 24-bit and two 8 bit time out counter for Answer to Request (ATR) and waiting times
processing

- Supports auto inverse convention function

- Supports transmitter and receiver error retry and error limit function

- Supports hardware activation/deactivation sequence process

- Supports hardware warm reset sequence process

- Supports hardware auto deactivation sequence when detect the card is removal

Supports UART function

- Up to four sets of SPI controllers

- Supports Master or Slave mode operation

- Supports 2-bit Transfer mode

- Supports Dual and Quad I/O Transfer mode

- Configurable bit length of a transfer word from 8 to 32-bit

- Provides separate 8-level depth transmit and receive FIFO buffers

- Supports MSB first or LSB first transfer sequence

- Supports byte reorder function

- Supports Byte or Word Suspend mode

- Supports PDMA transfer

- Supports 3-wire, no slave select signal, bi-direction interface

- Master up to 32 MHz, and Slave up to 16 MHz (chip working at 5V)

e|°C

- Supports up to five sets of I°C device

= Master/Slave mode

- Bidirectional data transfer between masters and slaves

= Multi-master bus

- 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 allowing versatile rate control

- Supports multiple address recognition (four slave address with mask option)

- Supports speed up to 1Mbps

- Supports PDMA mode

- Supports multi-address wake-up function

o’s

- Supports up to two I°S interface

- Interface with external audio CODEC

- Supports Master and Slave mode

- Capable of handling 8-, 16-, 24- and 32-bit word sizes
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- Supports mono and stereo audio data

- Supports I°S and MSB justified data format

- Each provides two 8-word FIFO data buffers, one for transmitting and the other for
receiving

- Generates interrupt requests when buffer levels cross a programmable boundary

- Each supports two PDMA requests, one for transmitting and the other for receiving

®CAN 2.0

- Supports up to two CAN controllers

- Supports CAN protocol version 2.0 part A and B

- Bitrates up to 1M bit/s

- Each supports 32 Message Objects

- Each Message Object has its own identifier mask

- Programmable FIFO mode (concatenation of Message Object)

- Supports interrupts

- Disabled Automatic Re-transmission mode for Time Triggered CAN applications
- Supports 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 Controller

- Supports one set of USB 2.0 FS Device/Host/OTG or USB 2.0 HS Device
- Supports one set of USB 2.0 FS Host

- FS Host compatible with Open HCI 1.0 specification

- Compliant to USB specification version 2.0

- OTG support protocols defined in USB OTG Supplement 1.3

- On-chip USB Transceiver

- Supports Control, Bulk In/Out, Interrupt and Isochronous transfers

- Auto suspend function when no bus signaling for 3 ms

- Provides 12 programmable endpoints and one dedicated control end point
- Supports 4095 bytes internal SRAM as USB buffer

- Provides remote wake-up capability

- On-chip 5V to 3.3V LDO for USB PHY

- On-chip PLL able to support 480 MHz clock

Supports DMA master

- Supports accessible space up to 256MB configured into 4 memory blocks
(64MB/Memory Block), the actually external addressable space is dependent on
package pin out

- Dedicated external chip select pin for each memory block

- Supports 8-/16-bit data width

- Supports byte write in 16-bit data width mode

- Supports PDMA mode

- Supports Address/Data Separated/Multiplexed Mode

- Supports Timing parameters individual adjustment for each memory block

- Supports “Timing Transparent Encrypt/Decrypt” for protecting data in each memory
block (Individual Enable/Disable)

®|mage Capture Interface

- CCIR601 & CCIR656 interfaces supported for connection to CMOS image sensor
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- Resolution up to 3M pixel

- YUV422 and RGB565 color format supported for data-in from CMOS sensor

- YUV422, RGB565, RGB555 and Y-only color format supported for data storing to
system memory

- Planar and packet data format supported for data storing to system memory

- Image cropping supported with the cropping window up to 4096x2048

- Image scaling-down supported

- Vertical and horizontal scaling-down for preview mode supported

- Scaling factor as N/M

- Two pairs of configurable 8-bit N and 8-bit M for vertical and horizontal scaling-down

- The value of N has to be equal to or less than M

- Frame rate control supported

Combines two interlace fields to a single frame supported for data in from TV-decoder

- Supports two operating modes: ADC mode and EADC (Enhance ADC mode with dual
ADC Sampling)
- Selected as ADC mode
Supports single 12-bit ADC conversion
Analog input voltage range: 0~AVDD
Up to 12 external single-ended analog input channels
Up to 6 differential analog input pairs
Supports single ADC interrupt
Supports easy control for power saving
External Vref pin can be used as input
Supports PDMA transfer
ected as EADC mode
Supports two 12-bit ADC simultaneous conversion
Analog input voltage range: 0~ AVDD
Up to 16 external single-ended analog input channels
Each ADC can convert individually at normal operation
Four ADC interrupts with individual interrupt vector addresses
An A/D conversion source can be triggered by different events
Conversion results are held in 16 data registers with valid and overrun indicators
Sampling-oriented trigger setting and input setting for each sampling
Supports converting internal OP0, OP1 Amplifier output voltage
Supports converting internal band-gap voltage, internal temperature sensor
output and analog ground

® Analog Comparator

00600000

- S

@

000000090

- Supports up to three rail-to-rail analog comparators

- External input or internal Band-gap voltage selectable at negative node
- Interrupts generated when compare results change

- Supports power-down wake-up

@ Operational Amplifier

- Supports up to two analog operational amplifiers
- Outputs can be used as the input of ADC

@ Cryptographic Accelerator

-  DESI/TDES accelerator
€ Supports hardware DES (Data Encryption Standard)/TDES (Triple DES)
accelerator
Supports 56, 112 and 168-bit keys
Supports ECB, CBC, CFB, OFB and CTR modes
Compliant with NIST 800 38A

L X X 4
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- AES accelerator
€ Supports hardware AES (Advanced Encryption Standard) accelerator
€  Supports 128-, 192- and 256-bit keys
€ Supports ECB, CBC, CFB, OFB and CTR modes
4 Compliant with NIST 800 38A
- Secure Hash Function accelerator
€ Supports hardware SHA (Secure Hash) accelerator
€ Supports SHA-1 and SHA-224, -256
€ Compliant with FIPS 180-2

® Random Number Generator

- Supports random bit generator
- Supports a random number generator programmable 64, 128, 192 and 256 bits

® Cyclic Redundancy Calculation Unit

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

- Programmable initial value

- Supports programmable order reverse setting for input data and CRC checksum

- Supports programmable 1's complement setting for input data and CRC checksum.
- Supports 8/16/32-bit of data width

- Interrupt generated once checksum error occurs
® Ethernet 10/100 MAC

- Compliant with IEEE 802.3-2002

- Supports MIl and RMII interface

- Supports IEEE 1588 v2

- Supports TX buffer and RX buffer each with 256 bytes
- Supports DMA Mode

® SD Host Interface

- Supports SD (Secure Digital) card and SDHOST interface
- Compliant with SD Memory Card Specification Version 2.0
- Supports 1 and 4-bit modes

- Supports 25 MHz to achieve 100 Mbps at 3.3V operation
- Supports DMA master

® Tamper Detection

- Supports external tamper detection up to 2 input pins
- Reset, NMI or Interrupt generated once tamper detected

® Debug

- Supports Flash Patch and Breakpoint Unit (FPB)
€ Supports 8 hardware breakpoints
€  Supports 6 watchpoints
Supports the following debug ports
€  2-pin Serial Wire Debug port (SWD)
€  Serial Wire Viewer (SWV)

® Supports 96-bit Unique ID (UID)
® Supports 128-bit Unique Customer ID (UCID)

® One built-in temperature sensor with 1°C resolution
® Brown-out Detector

- With4levels: 4.4V/3.7V/27V/22V
- Supports Brown-out Interrupt and Reset option

®Low Voltage Reset
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- Threshold voltage levels: 2.0 V
® Operating Temperature: -40°C~105C

® Packages

- All Green package (RoHS)
- LQFP 176-pin/ 144-pin/ 128-pin/ 100-pin
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3 PARTS INFORMATION LIST AND PIN CONFIGURATION

3.1 NuMicro™ NUC472 Advanced Series Selection Guide

&= Connectivity
X
5 —~ Z = G * o
m om = - 8= 32
E A INE: Zls|e lolgl5] &
3 “|sl5lelElw s|S|E|&|2 |23 =
slz|3|T[Elxlz|lo|8|z|Z|le|lol=s]|2]S o lx| %= S
= S x| s Sl 7N R R el (s 0 B a ol|a a
o el IR = < 2|2
o
(0
NUC472HIBAE | 512 | 64 |16 |144| 4 |[6+6| 4 | 5| v |6 |2 |6 | 6| V |16 ] 3 2 12_2(':}1 v | 6 | v |LQFP176
NUC472HGBAE | 256 | 64 | 16 [144| 4 |6+6| 4 | 5| v |6 |2 | 6|6 ]| V | 16| 3 2 1éi’:h v | 6 | v |LQFP176
NUC472JI8AE | 512 |64 |16|114| 4 |646| 4| 5| v |6 |2|6|6]| V |[16] 3 2 12?&‘ v | 6 | v |LQFP144
NUC472JG8AE | 256 | 64 |16 |114| 4 |[6+6| 4 | 5| v |6 |2 |6 |6 ]| V 16 3 2 12?&] v | 6 | v |LQFP144
NUC472KI8AE | 512 | 64 |16 |101| 4 |[6+6| 4| 5| Vv |6 |2 |6 ]| 5] Vv 16 3 2 12?&] v | 6| v |LQFP128
NUC472KGBAE | 256 | 64 |16 |101]| 4 |646| 4 | 5| v [6 |2 |6 | 5| Vv 16 3 2 12?(':}1 v | 6 | v |LQFP128
NUC472VIBAE | 512 |64 |16| 77| 4 |64514 | 5|v |6 |2]|5]3]| Vv 16 3 -- 12?(':}1 v | 5| v |[LQFP100
NUC472VG8AE | 256 | 64 |16 | 77| 4 |645| 4| 5|v |62 |5|3]| Vv |16] 3 -- 12?&1 v | 5| v |LQFP100

*Marked in this table (6+6) means 6 UART + 6 ISO-7816 UART
*|SO-7816 UART supports full duplex mode
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3.2 Pin Configuration
3.2.1 NuMicro™ NUC472 Pin Diagrams

3.2.1.1 NuMicro™NUC472Vxxxx LQFP 100-pin

a
o
2

PB.12/UART4_RTS/SPI2 MISOL/CANO_RXD/EMAC_MIC MDC/EBI_AD14

PB.11/UARTS_RXD/EPWM1_S/ETH_TRACE_CLK/EBI AD13

| PB.6/12C2_SCL/BRAKEOL/UARTA RTS/PWM14/EPWM1 0/EBI_ADS

| PBIS/UARTL_CTS/SPI2_MOSIO/UART4_TXD/EBI AD7

5 [ £C0/1251_DIISCL DATIUART4_RXDIEMAC_REFCLK/EBI MCLK/INT2

EBI_ADI3/EMAC MIl RXERR/TM3 CNT_OUT/UART4_TXD/SC1_CLK/12S1_BCLK/PC.1
B AD12/EMAC_Mil_RXDVISPIO SSO/UART4 RTS/SC1 PWR/I2S1LRCK/PC 2
ECAPO_ |c2/EB\E&DPJOuIEMAc Mi Al

VDD

SS
DO_CAP
PCTIUART2 TXD/UART2 TXD/PWMO_3/EBI A24/EBI_AD3

1
CAPO_ICO/EBI_MCLR/ET 0 10_AICLKO/PC'5 PC10/SC3 CD/IUART2 RXDIPWMO 2/EBI A23/EBI AD2
EBI_ADY/EMAC. w T IT_OU' _MISO0ITM2_ EXTIPC.6 PCOISTADTIUARTZ CTSISC3 RSTII2C0 SDAICAP_ DATALIZ2C3_SCUEBI_AZ2ISD1_DATOIEBI_AS
M1 | 5/SCT PWRIUART?. RTSICO, SCLEBI, A

Wl _TXEN/SPI0_CLKITMO_EXT/PC 8 PRAIAUARTO. TXDISCS CLRIPIMI STE 81D
o PA T OARTORABIRCT BATIPUMI AR
BA TR0 CYBISSE MOGTPWIO 10 O/EBI ADL
g SRS 0EE0 B e
ISOUTA /ADCO_2/PE 2| | 88 Q [T"] PA.9/SCO_PWR/SPI3 MISOO/PWML mEPWMamEE\ “Al9
st NUCA72 LQFP 100 35— st pinesiaieanin i oo
)_SSO/ACMPO_P2/ADCO4/PE 4| | 90 [| PA7/SCO"CLK/SPI3"SSO/PWNIL “3/EPWMO
SDO_CDN/SPI0_CLK/ACMPO_PL/ADCO 5/PE 5| 91 PR E/RE5Choa0 TROKIPWME LRIl ATCANA—TXDIEBI ASIECAP. 1CO
EBI nWR/SDO_CHID/SPI0 MISOWACMPO_POIADCO 6/PE 6[—| 92 || PAS/SCE ReTishin SS01250 BCLRIPWIO Q01 BIEBI ALSIECAPLICL
EBI_NRDISD_CLKISPIO_MOSIDACMPO_NIADCO_IPET [ 33 | BASISCIPWRISHIS CLKi2SO DIQE, ZERI ALAECAPT IC2
a2 | PA2/SC2 DAT/SPI3_MISQ0/12S0_ MCLK/BRAKE11/CAP_SFIELDIEBI_A12
D% [—|PaL /SC5_CDICANI. 1 | A22
EBI_ALE/SDO_DATI/TML CNT_OUT/ACMP1 N/ADCO 8/ADCL GIbE 8[| 97 1 PAOITAMPERO/SCO-CDIGANI-RXD/INTO
o EELWRHISDO DATZIACMPL POIADCY G/ADCT LIPE 5| 88 [ vBAT
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Figure 3.2-1 NuMicro™ NUC472Vxxxx LQFP 100-pin Diagram
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3.2.1.2 NuMicro ™NUC472Kxxxx LQFP 128-pin
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Figure 3.2-2 NuMicro™ NUC472Kxxxx LQFP 128-pin Diagram
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3.2.1.3 NuMicro ™NUC472JIxxxx LQFP 144-pin
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Figure 3.2-3 NuMicro™ NUC472Jxxxx LQFP 144-pin Diagram
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3.2.1.4 NuMicro ™NUC472Hxxxx LQFP 176-pin
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4 BLOCK DIAGRAM

£

Timer/PWM | Analog Interface

Memory
APROM 256/512 KB | LDO 1.8V ] [ 32-bit Timer X4 ] | ‘2‘“““!""_: xl it l
POR, LVR, BOR Operating Amp.
LDROM 16 KB PDMA [ LVR, BO } [ RTC (Var) ]
16-ch :
Data Flash Vier 2.56/2.048/ 2
share with APROM 3.072/4.096V Walchdoa Timers
SRAM 64KB PWM 16 Channels
(Parity Chack in 24KB) USBLDo 3.3V With QEI X 2
W Y % J ‘A : A" 7
I I I| Bridge I I
AHB Bus —] APB Bus I
p: : = p 3 p :
Clock Control Connectivity / GPIO Connectivity
f Al ) f B | uaRT x(6+6) |
£ Do PLL Ethemet 10/100 MAC ] General Purpose /0
221184 MHz C soixa )
. V.. o f SPIX 4

z e g USB 2.0 OTG and

Ls Osc. clook e —_— -

10 kHz Supervisor = 1SO-7818-3X8
N V. % [ SD Host } \ o
A

-

N LsExt S X 2
HS Ext. Crystal ;]
o Crystal Osc. External Interrupt
| Osc. 4~24 MHz )| 32768kHz Image Sensor Interface L | [—]cm Ve
W J 7 J

*Marked in this block diagram (6+6) means 6 UART + 6 150-7816 UART

Figure 4.1-1 NuMicro™ NUC472 Series Block Diagram
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5 PACKAGE DIMENSIONS

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

100

Controlling Dimension : Millimeters

SYMBOLS MIN. NOM. MAX.
A - 1.60
Al 0.05 - -
AZ 1.35 1.40 1.45
b 0.17 0.22 0.27
C 0.10 0.15 0.20
D 13.90 14.00 14.10
E 13.90 14.00 14.10
e - 0.50 -
HD 15.80 16.00 16.20
HE 15.80 16.00 16.20
L 0.45 0.60 0.75
L1 - 1 -
v i i 0.10
B o° - 7e
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5.2 LQFP 128L (14x14x1.4 mm footprint 2.0 mm)

M P

TN =c
[ |
IIIIIIII|IIIIIIIIIIIIIIl e s

b e

COTROL DIMENSIONS ARE IN MILLIMETERS.

MILLIMETER INCH
SYMBOL

MIN. | NOM.| MAX. | MIN.| NOM.| MAX.
A — | —|160| — | — |0.063
A1 005 | — | 0.15|0.002] — |0.006
A2 | 1.35 | 1.40 | 1.45 |0.053| 0.055|0.057
HD 16.00 BSC. 0.630 BSC.
D 14.00 BSC. 0.551 BSC.
HE 16.00 BSC. 0.630 BSC.
= 14.00 BSC. 0.551 BSC.
b 0.13‘ 0.16 ‘ 0.23 0.005‘0‘006‘0‘009
€ 0.40 BSC. 0.016 BSC.
6 o 35| 7 |O 35| 7
c 0.09 | — | 0.20 |0.004| — |0.008
L 0.45 | 0.60 | 0.75 |0.018|0.024|0.030
L, 1.00 REF 0.039 REF
y - ‘— ‘o.w - ‘— ‘0.004
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5.3 LQFP 144L (20x20x1.4 mm footprint 2.0 mm)

SYMBOL | MIN | NOM | MAX
[eee[¥ [r=u[7]
- PSRRI | FOTAL THICKNESS A — [ — | 18
7 s ETAND OFF Al 0.05 | ——— | 0.15
PINT CORNER—| |I-— FF e MOLD THICKKESS AZ 1.35 | 1.4 | 1.45
HA i LEAD WIDTH(PLATING) b 017 | o2z | oz7
LEAD WDTH b1 07 | 0.2 | 023
L/F THICKMESS(PLATING) c 009 | —— | oz
L/F THICKNESS ol oo [ —— | 08
X D 2 B
¥ E 22 B5C
A X D1 20 BsC
[€] T BonY SIZE > = 0 BeC
LEAD FITCH e 0.5 BSC
L 045 [ 06 [ 075
£/2 FOOTPRINT K 1 REF
[ 0 3.5 7
0 0| —— | ——
iz EEE 127 | 1%
k] 11" 12° 13
R D08 | —— | ——
T Rz DOE | —— | 0.2
Top vigy SladilUl S 0.7 | ——0 | ——
DETAL F FPACKAGE EDGE TOLERAMCE 44 0.1
% : = \\ L [EAD EDGE TOLERAMCE bbb 0.2
J L COPLAMARITY coc D.08
—-H——H-ﬂ(a
_\ ‘““"ETI - Hok=l  |[Fan oFFSET ddd 0.08
e SIDE wgw MOLD FLATMESS oo 0.05
ELATING \ f BASE METAL —les I
] — 1
T 3
7// T \ o[>
.\ { A A2 L— R
— o]
b _R_
F @[] A=~ o
SECTION G—G Al DETAIL F jﬂ m_i
SCALE: 1004 SCALE: 201 SALGE PLANE
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5.4 LQFP 176L (24x24x1.4 mm footprint 2.0 mm)

ax[S]ebe[[T-U[7] SYMBOL | MIN | NOM | MAX
{0} TOTAL THICKNESS A —— [ —1 18
PINT CORNER /2 GG STAND OFF Al 0.05 | =—— | 0.15
e |FF e MOLD THICKNESS A2 1.35 | 1.4 | 1.45
. . 132 | EAD WIDTH(PLATING) b 017 | 022 | 0.27
| | EAD WIDTH b1 017 | 0.2 | 0.23
| | /F THICKNESS(PLATING) c 009 [ —— | 02
| | /F THICKNESS i | o009 | —] 016
i X D 26 BSC
[ 48 . = Y E 26 BSC
| | f LoDy SIZE X D1 24 BSC
! Y E1 24 BSC
| | EAD PITCH e 0.5 BSC
[£/2] ' L 0.45 | 06 | 0.75
| FOOTPRINT L1 1 REF
44 | 89 [ 0 3.5 7
45 o [\ A o1 o —— 1
—oi2}—] 02 1 | 127 13
o] 03 11° 12° 13
4% []eac[H[T-U[Z il 008 | ——— | ———
TOP VIEW R2 008 [ ———] 02
- DETAIL F s 0.2 REF.
PACKAGE EDGE TOLERANCE| aaa 0.1
- | [ EAD EDGE TOLERANCE bbb 0.2
[l_l_uﬂ Y] |[COPLANARITY ceo 0.08
| EFAD OFFSET ddd 0.07
SIDE VIEW MOLD FLATNESS eee 0.05
--a—\.ﬂ,-,

rvumue—\ —BASE METAL
i
/

- Fi .
bk

|__ bi __‘ 0.25
b R2 GAUGE PLANE
@[ =7 S
/o

SECTION G—G
SCaLE: 100/1

DETAIL F — (L) —
SCALE: 20/1
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6 REVISION HISTORY

Revision Date Description
1.01 Nov. 1, 2013 Preliminary version
1.02 Nov.15, 2013 Editorial change.
Updated the Clock Generator Global View Diagram.
1.03 Jan. 29, 2014
Updated the LQFP 64L package dimension.
1.04 April 16, 2014 Modified the pin description table.
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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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