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2 FEATURES
The equipped features are dependent on the product line and their sub products.

2.1 NuMicro™ NUC230 Features — Automotive Line

® ARM® Cortex™-MO core
- Runsupto 72 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
° Bunt in LDO for wide operating voltage ranged from 2.5V to 5.5V
® Flash Memory
- 32K/64K/128K hytes Flash for program code
- 8 KB flash for ISP loader
- Supports In-System-Program (ISP) and In-Application-Program (IAP) application code
update
- 512 byte page erase for flash
- Configurable Data Flash address and size for 128 KB system, fixed 4 KB Data Flash for the
32 KB and 64 KB system
- Supports 2-wired ICP update through SWD/ICE interface
- Supports fast parallel programming mode by external programmer
® SRAM Memory
- 8K/16K bytes embedded SRAM
- Supports PDMA mode
® PDMA (Peripheral DMA)
- Supports 9 channels PDMA for automatic data transfer between SRAM and peripherals
- Supports CRC calculation with four common polynomials, CRC-CCITT, CRC-8, CRC-16 and
CRC-32
® Clock Control
- Flexible selection for different applications
- Built-in 22.1184 MHz high speed oscillator for system operation
B Trimmedto+l % at+25 °C and Vpp =5V
B Trimmed to £3 % at -40 C ~ +105 C and Vpp =25V ~55V
- Built-in 10 kHz low speed oscillator for Watchdog Timer and Wake-up operation
- Supports one PLL, up to 72 MHz, for high performance system operation
- External 4~24 MHz high speed crystal input for precise timing operation
- External 32.768 kHz low speed crystal input for RTC function and low power system
operation
® GPIO
- Four I/0O modes:
B Quasi-bidirectional
B Push-pull output
H Open-drain output
B Input only with high impendence
- TTL/Schmitt trigger input selectable
- 1/O pin configured as interrupt source with edge/level setting
® Timer
- Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit prescale counter
- Independent clock source for each timer
- Provides one-shot, periodic, toggle and continuous counting operation modes
- Supports event counting function
Supports input capture function
) Watchdog Timer
- Multiple clock sources
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3 ABBREVIATIONS

Acronym Description

ACMP Analog Comparator Controller

ADC Analog-to-Digital Converter

AES Advanced Encryption Standard

APB Advanced Peripheral Bus

AHB Advanced High-Performance Bus

BOD Brown-out Detection

CAN Controller Area Network

DAP Debug Access Port

DES Data Encryption Standard

EBI External Bus Interface

EPWM Enhanced Pulse Width Modulation

FIFO First In, First Out

FMC Flash Memory Controller

FPU Floating-point Unit

GPIO General-Purpose Input/Output

HCLK The Clock of Advanced High-Performance Bus
HIRC 22.1184 MHz Internal High Speed RC Oscillator
HXT 4~24 MHz External High Speed Crystal Oscillator
IAP In Application Programming

ICP In Circuit Programming

ISP In System Programming

LDO Low Dropout Regulator

LIN Local Interconnect Network

LIRC 10 kHz internal low speed RC oscillator (LIRC)
MPU Memory Protection Unit

NVIC Nested Vectored Interrupt Controller

PCLK The Clock of Advanced Peripheral Bus

PDMA Peripheral Direct Memory Access

PLL Phase-Locked Loop

PWM Pulse Width Modulation

QEI Quadrature Encoder Interface

SDIO Secure Digital Input/Output

SPI Serial Peripheral Interface

Dec. 30, 2014 Page 17 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NUVOTON
I —_—_—_—_—_—_—__—_—_—_—_—____...—

SPS Samples per Second

TDES Triple Data Encryption Standard

TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter
UCID Unique Customer ID

usB Universal Serial Bus

WDT Watchdog Timer

WWDT Window Watchdog Timer

Table 3-1 List of Abbreviations
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ARM-Based

32-bit Microcontroller

CPU core

1/2: Cortex-M0
5/7: ARM7
9: ARM9

Function

Temperature

N: -40°C ~ +85C
E: -40°C ~ +105C
C: -40°C ~ +125C

Reserve

RAM Size

3: Automotive Line
4: Connectivity Line

Package Type

2: 8KB
3: 16 KB

APROM Size

L: LQFP 48
S: LQFP 64
V: LQFP 100

C: 32KB
D: 64 KB
E: 128 KB

Figure 4-1 NuMicro™ NUC230/240 Series Selection Code
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4.2.1.3 NuMicro ™NUC230LxxAE LQFP 48 pin

PA.13/PWM1/SC2_CLK/UART5_TXD

PA.2/ADC2/SCO_CLK/UART3_TXD

PA.14/PWM2/SC2_RST

PA.15/PWM3/12S_MCLK/SC2_PWR

PA.1/ADC1/SCO_RST

PA.0/ADC0O/SCO_PWR

AVss
ICE_DAT

PA.12/PWMO0/SC2_DAT/UART5_RXD

PA.3/ADC3/SCO_DAT/UART3_RXD

PA.4/ADC4
ICE_CLK

XT1_IN/PF.1

nRESET

PVss
CLKO/TMO/STADC/PB.8

PB.3/UARTO_nCTS/TM3_EXT/SC2_CD/TM3
PB.2/UARTO_nRTS/TM2_EXT/ACMPO_O/TM2
PB.1/UARTO_TXD

PB.0/UARTO_RXD

ADCS5/PA5 [] PC.0/SPI0_SS0/12S_LRCLK
ADC6/PA.6 [] PC.1/SPI0_CLK/I2S_BCLK
Vrer [] PC.2/SPI0_MISO0/12S_DI
AVpp [] PC.3/SPI0_MOSI0/I2S_DO
ACMPO_N/PC.7 [] PD.15/UART2_TXD/CAN1_TXD
SCO_CD/ACMPO_P/PC.6 NUC230LxxAE [] PD.14/UART2_RXD/CANL_RXD
TMO/TMO_EXT/INT1/PB.15 LQFP 48-pin [] PD.7/CANO_TXD
XT1_OUT/PF.0 [] PD.6/CANO_RXD
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Figure 4-4 NuMicro™ NUC230LxXAE LQFP 48-pin Diagram
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4.2.2.3 NuMicro ™NUC240LxxAE LQFP 48 pin
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XT1_OUT/PF.0 [|44 17[] PB.O/JUARTO_RXD
XT1_IN/PF.1 [|45 16[] USB_D+
NRESET []46 15[7] USB_D-
PVss [|47 14[7] USB_VDD33_CAP
CLKO/TMO/STADC/PB.8 []48 () 13[] USB_VBUS
o «H N
—~ N M < I © N~ 0 O A o A
UUououonoogogng
EE zd 99 @< mwma 3 g
5 5 9 o <
Froiiifegyss
g3 2058839
X 8 9) S A e
RRCANIRA I
994090 0 K E
O 0O N & ¥
N N - < <
35 55
g 2
z Z
z g
R

Figure 4-7 NuMicro™ NUC240LxxAE LQFP 48-pin Diagram
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Pin No.
Pin Name P Description
LQFP | LQFP | LQFP Type
100-pin | 64-pin | 48-pin

TM2_EXT | Timer2 external capture input pin.
T™M2 O |Timer2 toggle output pin.
ACMPO_O O |Comparator0 output pin.
PB.3 /O |General purpose digital /0 pin.
UARTO_nCTS I |Clear to Send input pin for UARTO.
nWRH O |EBI high byte write enable output pin

35 24
TM3_EXT | Timer3 external capture input pin.
T™M3 O |Timer3 toggle output pin.
SC2_CD | SmartCard2 card detect pin.
PD.6 /O |General purpose digital I/0 pin.

36 25 19
CANO_RXD | Data receiver input pin for CANO.
PD.7 /O |General purpose digital /0 pin.

37 26 20
CANO_TXD O |Data transmitter output pin for CANO.
PD.14 /0 |General purpose digital I/O pin.

38 27 UART2_RXD | Data receiver input pin for UART2.
CAN1_RXD | Data receiver input pin for CAN1.
PD.15 /0 |General purpose digital /0 pin.

39 28 UART2_TXD O |Data transmitter output pin for UART2.
CAN1_TXD O |Data transmitter output pin for CAN1.
PC.5 /O |General purpose digital /0 pin.

0 SPI0_MOSI1 /0 2™ SPI0 MOSI (Master Out, Slave In) pin.
PC.4 /O |General purpose digital /0 pin.

- SPI0_MISO1 I/0 |2™ SPI0 MISO (Master In, Slave Out) pin.
PC.3 /0 |General purpose digital /0 pin.

42 29 21 |SPIO_MOSIO /O |1% SPI0 MOSI (Master Out, Slave In) pin.
12S_DO O |1S data output.
PC.2 /O |General purpose digital 1/0 pin.

43 30 22 SPI0_MISOO0 I/0  |1% SPIO MISO (Master In, Slave Out) pin.
12S_DI I |I’S data input.
PC.1 /O |General purpose digital /0 pin.

44 31 23 SPI0_CLK I/0  [SPIO serial clock pin.
12S_BCLK I/0  |I*S bit clock pin.
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® NVIC:
- 32 external interrupt inputs, each with four levels of priority
- Dedicated Non-maskable Interrupt (NMI) input
- Supports for both level-sensitive and pulse-sensitive interrupt lines

- Supports Wake-up Interrupt Controller (WIC) and, providing Ultra-low Power
Sleep mode

® Debug support
- Four hardware breakpoints
- Two watchpoints
- Program Counter Sampling Register (PCSR) for non-intrusive code profiling
- Single step and vector catch capabilities
® Bus interfaces:

- Single 32-bit AMBA-3 AHB-Lite system interface that provides simple integration
to all system peripherals and memory

- Single 32-bit slave port that supports the DAP (Debug Access Port)
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0x4014_0000 — 0x4014_3FFF PWMB_BA PWM4/5/6/7 Control Registers
0x4015_0000 — 0x4015_3FFF UART1_BA UARTL1 Control Registers
0x4015_4000 — 0x4015_7FFF UART2_BA UART2 Control Registers
0x4018_0000 — 0x4018_3FFF CANO_BA CANO Bus Control Registers
0x4018_4000 — 0x4018_7FFF CAN1_BA CANL1 Bus Control Registers
0x4019_ 0000 — 0x4019_3FFF SCO_BA SCO Control Registers

0x4019_ 4000 — 0x4019_7FFF SC1 BA SC1 Control Registers
0x4019_8000 — 0x4019_BFFF SC2_BA SC2 Control Registers
0x401A_0000 — 0x401A_3FFF 12S_BA I’S Interface Control Registers
System Controllers Space (OxEO00_EO00 ~ 0xEO00_EFFF)

0xE000_EO010 — OXEOOO_EOFF SCS_BA System Timer Control Registers
0xE000_E100 — OXEOO0_ECFF SCS_BA External Interrupt Controller Control Registers
0xE000_EDO0O — OXEO00_EDS8F SCS_BA System Control Registers

Table 6-1 Address Space Assignments for On-Chip Controllers

Dec. 30, 2014 Page 51 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NUVOTON
I s—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

6.3.4 Frequency Divider Output

This device is equipped with a power-of-2 frequency divider which is composed by16 chained
divide-by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one
multiplexer is reflected to CLKO function pin. Therefore there are 16 options of power-of-2 divided
clocks with the frequency from Fi/2" to Fin/2'® where Fin is input clock frequency to the clock
divider.

The output formula is Fqyt = Fin/2™P, where Fy, is the input clock frequency, Fo is the clock
divider output frequency and N is the 4-bit value in FSEL (FRQDIV[3:0]).

When writing 1 to DIVIDER_EN (FRQDIV[4]), the chained counter starts to count. When writing O
to DIVIDER_EN (FRQDIV[4]), the chained counter continuously runs till divided clock reaches low
state and stay in low state.

If DIVIDER1(FRQDIVI[5]) is set to 1, the frequency divider clock (FRQDIV_CLK) will bypass
power-of-2 frequency divider. The frequency divider clock will be output to CLKO pin directly.

—{ FRQDIV_S (CLKSEL2[3:2]) \

- ‘ FDIV_EN(APBCLK]6]) ‘

22.1184 MHz 11
e

FRQDIV_CLK
HCLK 10 \ Sy
32.768 kHz A
—>

Y

\4

01

4724 MHz
—» 00

Figure 6-8 Clock Source of Frequency Divider

A\

DIVIDER_EN
(FRQDIV[4]) Enable
divide-by-2 counter 16 chained FSEL .
divide-by-2 counter (G300 feH0)
FRQDIV_CLK
12 | 122 | 12| . 1215 | 1/216 i DIVIDER1
e (FRQDIVI5])
\ [ | 0000 |
\ | 0001 |
I . 1,/16to1
I 17 Mux CLKO
11110 |
11111 |
4444444444\\\\\\ [E—

Figure 6-9 Frequency Divider Block Diagram
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6.9 PWM Generator and Capture Timer (PWM)
6.9.1 Overview

The NuMicro™ NUC230/240 series has 2 sets of PWM group supporting a total of 4 sets of PWM
generators that can be configured as 8 independent PWM outputs, PWMO~PWM?7, or as 4
complementary PWM pairs, (PWMO, PWM1), (PWM2, PWM3), (PWM4, PWM5) and (PWMS6,
PWM7) with 4 programmable Dead-zone generators.

Each PWM generator has one 8-bit prescaler, one clock divider with 5 divided frequencies (1, 1/2,
1/4, 1/8, 1/16), two PWM Timers including two clock selectors, two 16-bit PWM counters for PWM
period control, two 16-bit comparators for PWM duty control and one Dead-zone generator. The 4
sets of PWM generators provide eight independent PWM interrupt flags set by hardware when the
corresponding PWM period down counter reaches 0. 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 cycle signal or auto-reload mode to
output PWM waveform continuously.

When DZENO1 (PCR[4]) is set, PWMO0 and PWM1 perform complementary PWM paired function;
the paired PWM period, duty and Dead-time are determined by PWMO timer and Dead-zone
generator 0. Similarly, the complementary PWM pairs of (PWM2, PWM3), (PWM4, PWM5) and
(PWM6, PWM?7) are controlled by PWM2, PWM4 and PWM6 timers and Dead-zone generator 2,
4 and 6, respectively. Refer to $E5R! FATIZMERIE - and $53R! FHAT2EARE - for the

architecture of PWM Timers.

To prevent PWM driving output pin with unsteady waveform, the 16-bit period down counter and
16-bit comparator are implemented with double buffer. When user writes data to
counter/comparator buffer registers the updated value will be load into the 16-bit down counter/
comparator at the time down counter reaching 0. The double buffering feature avoids glitch at
PWM outputs.

When the 16-bit period down counter reaches 0, the interrupt request is generated. If PWM-timer
is set as auto-reload mode, when the down counter reaches 0, 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 0.

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 PWMO share
one timer which is included in PWMO and the Capturel and PWM1 share PWML1 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 CRL_IEO (CCRO[1]) (Rising latch Interrupt enable) and CFL_IEQ
(CCRO[2)]) (Falling latch Interrupt enable) to decide the condition of interrupt occur. Capture
channel 1 has the same feature by setting CRL_IE1 (CCRO0[17]) and CFL_IE1 (CCRO[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, including: Read
PIIR to get interrupt source and Read CRLRx/CFLRx(x=0~3) to get capture value and finally write
1 to clear PIIR to 0. If interrupt latency will take time TO to finish, the capture signal mustn't
transition during this interval (T0). In this case, the maximum capture frequency will be 1/T0O. For
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6.14 Smart Card Host Interface (SC)

6.14.1 Overview

The Smart Card Interface controller (SC controller) is based on ISO/IEC 7816-3 standard and fully
compliant with PC/SC Specifications. It also provides status of card insertion/removal. It also
support UART mode for full duplex asynchronous communications.

6.14.2 Features

®  Supports up to three 1ISO7816-3 ports (SCO, SC1 and SC2)
- ISO7816-3 T=0, T=1 compliant
- EMV2000 compliant
- Separates receive/ transmit 4 byte 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 times for Answer to Request (ATR) and waiting times
processing.

- Supports auto inverse convention function.
- Supports transmitter and receiver error retry and error number limiting function.

- Supports hardware activation sequence, hardware warm reset sequence and
hardware deactivation sequence process.

- Supports hardware auto deactivation sequence when detecting the card
removal.

®  Supports up to three UART ports (UART3, UART4, UART5)
- Full duplex, asynchronous communications.
- Programmable data bit length, 5-, 6-, 7-, 8-bit character.
- Separates receiving / transmitting 4 bytes entry FIFO for data payloads.
- Supports programmable baud rate generator for each channel.
- Supports programmable receiver buffer trigger level.

- Programmable transmitting data delay time between the last stop bit leaving the
TX-FIFO and the de-assertion by setting SCx_EGTR [EGT] register.

- Programmable even, odd or no parity bit generation and detection.

- Programmable stop bit, 1 or 2 stop bit generation.
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6.17.2 Features

Up to four sets of SPI controllers

Supports Master or Slave mode operation

Supports 2-bit Transfer mode

Supports Dual I/O Transfer mode

Configurable bit length of a transaction word from 8 to 32 bits
Provides separate 8-layer depth transmit and receive FIFO buffers
Supports MSB first or LSB first transfer sequence

Two slave select lines in Master mode

Supports the Byte Reorder function

Supports Byte or Word Suspend mode

Variable output bus clock frequency in Master mode

Supports PDMA transfer

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

6.18 I°S Controller (1°S)
6.18.1 Overview

The I12S controller consists of I°S protocol to interface with external audio CODEC. Two 8-word
depth FIFO for reading path and writing path respectively and is capable of handling 8-, 16-, 24-
and 32-bit word sizes. PDMA controller handles the data movement between FIFO and memory.

6.18.2 Features

Supports Master mode and Slave mode
Capable of handling 8-, 16-, 24- and 32-bit word sizes
Supports monaural and stereo audio data

Supports I°S and MSB justified data format

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

®  Supports PDMA transfer
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. MAX. | UNIT
_ Voo |LXT(kHz)| HIRC pLL | Aldigital
Operating Current lop1r 141 VA module
N 55V | 32768 X X v
at 32.768 kHz
Whlle(l){} executed IDDlS 129 ]J,A 5.5V 32.768 X X X
(ullcE lbos 138 pA 3.3V 32.768 X X v
VLDO =1.8V
Ibp2o 125 A 3.3v 32.768 X X X
_ Voo | HXTAXT [LRC (kHz)| pLL | Alldigital
Operating Current o 125 pA eh e
Normal Run Mode 5.5V X 10 X Vv
at 10 kHz
while(1){} executed loozo - bA S & 19 A X
(ullcE loozs 125 pA 3.3V X 10 X v
VLDO =1.8V
Ibp24 120 A 3.3V X 10 X X
Voo HXT HIRC PLL Ar'r']gc'j%'lt:'
libLE 42 mA
Operating Current
5.5V 12 MHz X \Y \%
Idle Mode
at 72 MHz lioLe2 11 mA 5.5V 12 MHz X Vv X
Vioo =1.8V lioLes 41 mA 3.3V 12 MHz X v %
lipLEa 9 mA 3.3V 12 MHz X \Y X
lioLes 28 mA 5.5V 12 MHz X \Y \Y
Operating Current
1dle Mode e 10 mA 55V | 12MHz X v X
at 50 MHz lipLe? 27 mA 3.3V 12 MHz X v v
VLDQ =1.8V
lipLes 9 mA 3.3V 12 MHz X \Y X
lipLEg 7.5 mA 5.5V 12 MHz X X \Y
Operating Current
libLE10 2.4 mA 5.5V 12 MHz X X X
Idle Mode
at 12 MHz lipLe11 6.5 mA 3.3V 12 MHz X X \V]
VLDO =18V
lipLE12 1.5 mA 3.3V 12 MHz X
lipLE13 3.3 mA 5.5V 4 MHz X X \Y
Operating Current
lipLE14 1.7 mA 5.5V 4 MHz X X X
Idle Mode
at 4 MHz lipLers 2.4 mA 3.3V 4 MHz X X \V;
VLDO =18V
lipLE16 0.8 mA 3.3V 4 MHz X X X
Operating Current Voo  |LXT (kHz)| HIRC PLL Arg g&%‘f:'
Idle Mode hove7 133 nA
at 32.768 kHz 5.5V 32.768 X X \Y
Vipo =1.8 V lioLes 120 pA 5.5V 32.768 X X X
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. MAX. | UNIT
libLE19 133 HA 3.3V 32.768 X X \%
libLE20 120 HA 3.3V 32.768 X X X
Voo | HXTLXT |LIRC (kHz)| PLL Ar:']gé%'lt:'
libLE21 122 pA
. 5.5V X 10 X \Y
Operating Current
Idle Mode lipLE2?2 118 ]J.A 5.5V X 10 X X
at 10 kHz
lioLezs 122 pA 3.3v X 10 X v
IIDLE24 118 'J,A 3.3V X 10 X X
HXT/HIRC
Vb LXT (kHz) RTC regﬁgon
lpwp1 15 pA RS
Standby Current
5.5V X X X \Y
Power-down Mode
(Deep Sleep Mode) lpwp2 15 uA 5.5V X X X \%
Vioo =1.6 V lowos 17 LA 3.3V X 32.768 v v
lpwpa 17 HA 3.3V X 32.768 \Y \%
RTC Operatin
Cutrenr g vear 1.6 WA [Vear= 3.0V, RTC enabled
Input Current PA,
PB, PC, PD, PE, PF } ) _ _ _
(Quasi-bidirectional Iy Y 60 | pA [Vop=5.5V, Vin =0V or Vin=Voo
mode)
}EFI)EUSté:'Il'J[H entat Iz 55 45 | -30 | pA |Voo=3.3V, Vi =045V
Input Leakage
Current PA, PB, PC, Ik -2 = +2 'J,A Vpp = 5.5V, 0<Vn<Vpp
PD, PE, PF
Logic 1to O
Transition Current 3] i ) ) _
PA“PF (QuaSi- ITL 650 200 IJ.A VDD = 55V, V|N<2.0V
bidirectional mode)
Input Low Voltage -0.3 - 0.8 Vpp = 4.5V
PA, PB, PC,PD, PE,| Viu v
PF (TTL input) -0.3 5 0.6 Vpp = 2.5V
VDD =
Input High Voltage L ) +0.2 Mol
PA, PB, PC,PD, PE,| Viu v
PF (TTL input) Voo _
1.5 - +0.2 Vpp =3.0V
Input Low Voltage
PA, PB, PC, PD, PE, Vi -0.3 - 0.3Vop \%
PF (Schmitt input)
Input High Voltage v
PA, PB, PC,PD,PE,| Vi | 0.7Vop - +63'32 Y
PF (Schmitt input) ;
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8.3 AC Electrical Characteristics

8.3.1 External 4~24 MHz High Speed Oscillator

——— focr. —————¥

0.7 Vpp
0.3 Vpp——-
teneL
Note: Duty cycle is 50%.

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
teHex Clock High Time 10 - - nS
terex Clock Low Time 10 - - nS
teren Clock Rise Time 2 - 15 ns
tereL Clock Fall Time 2 - 15 nS

8.3.2 External 4~24 MHz High Speed Crystal

PARAMETER CONDITION MIN. TYP.. MAX. UNIT
Operation Voltage Vpp - 2.5 - 5.5 \%
Temperature - -40 - 105 g
Operating Current 12 MHz at Vpp = 5V - 2 - mA
Clock Frequency External crystal 4 24 MHz

8.3.2.1 Typical Crystal Application Circuits

CRYSTAL C1 Cc2 R

4 MHz ~ 24 MHz 10~20pF 10~20pF without
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8.4.8 USB PHY Specification

8.4.8.1 USB DC Electrical Characteristics

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
" Input High (driven) 2.0 \%
\ Input Low 0.8 \%
VoI Differential Input Sensitivity |PADP-PADM| 0.2 \%
\Z Differential Includes Vp, range 0.8 25 \%

Common-mode Range
Vse Single-ended Receiver Threshold 0.8 2.0 \
Receiver Hysteresis 200 mV
VoL Output Low (driven) 0 0.3 \%
Von Output High (driven) 2.8 3.6 \%
Vcrs Output Signal Cross Voltage 1.3 2.0 \Y
Rpy Pull-up Resistor 1.425 1.575 kQ
Ve lihr_nuiga(tli?ogu\)/oltage for Upstream Port 30 36 v
Zprv Driver Output Resistance Steady state drive* 10 Q
Cin Transceiver Capacitance Pin to GND 20 pF
*Driver output resistance doesn’t include series resistor resistance.
8.4.8.2 USB Full-Speed Driver Electrical Characteristics

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Ter Rise Time C.=50p 4 20 ns
Tee Fall Time C.=50p 4 20 ns
Trrre Rise and Fall Time Matching Teree=Trr/Trr 90 111.11 %
8.4.8.3 USB Power Dissipation

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
o VBUS Current Standby = uA

(Steady State)
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9.2 64-pin LQFP (7x7x1.4 mm footprint 2.0 mm)

@ 4x [ ]pbb[Y[T-U[Z]
~—-——D/2
PINT CORNER 54 h-— 6o SYMBOL | MIN | NOM [ MAX
| g TOTAL THICKNESS A —— | —— 1] 18
HHHHHHHHHHH HHHH STAND OFF Al 0.05 | —— | 0.15
1 o | 1 48 MOLD THICKNESS AZ 1.35 | 1.4 | 1.45
= i = LEAD WDTH{PLATING) b 013 | 018 | 0.23
— , = LEAD WDTH bi 013 | 0.16 | 019
.:.:‘:': :,:,:'Z' |/F THICKNESS{PLATING) < 009 | —— | 02
E—:] TE';_____+_____¥E_ E:ﬂ L/F THICKNESS cl 009 | —— | 016
== | = | X D g BSC
= ! == Y E 9 BSC
E/2| CT— | — BODY SIZE X 1 7 BSC
o 1 T
16 | =33 Y E1 7 Bs5C
; LEAD PITCH e 0.4 BSC
HHHHHHHHIHHHHHHHH L 0.45 | 06 [ 0.75
7 32 FOOTPRINT L1 1 REF
[l 0 | 35 7
o1} ol 0 | —— | ———
e— e
TOP WIEW Rf
DETAIL F 1 008 | —— [ ———
- e R2 008 | — | 02
H | TN
g ¢ AT S 102 [——]--—
N ! PACKAGE EDGE TOLERANCE| aaa 0.2
= f== LEAD EDGE TOLERANCE bbb 0.2
EDXE"‘ ""‘ *'“' vt [Sece[v] ICOFLANARITY coe 0.08
SEATING [e/2] LEAD OFFSET ddd 0.07
SIDE VIEW MOLD FLATMESS eee 0.05
PLATING —\ /— BASE METAL |
el c
// | A n
l
|— b1 —] R -?GAUGE PLANE
"_h_"' —j— -
[%[ddd@ Al d f
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9.3 48-pin LQFP (7x7x1.4 mm footprint 2.0 mm)

HD
36 25 ‘j{“ )
IRINIRIAIR NI AR ERAR AR N
37 e
1 |
1 e
[ %
[ 1
H E — —
[ 1
1 1
[ 1
1 1
1 1
48 T C© — 13
UWUUUU JUUL =
1 = »‘bP 12

[ |
s e 4 S LA A AT

-

Controlling dimension : Millimeters

Dimension ininch Dimension in mm
Min | Nom | Max | Min |[Nom | Max
A - - - -
A1 0.002| 0.004 | 0.006 | 005 | 010 | 015
Az 0.053 |0.055 |0.057 | 135 |[140 |145

b 0.006 [0.008 |0.010 | 015 020 |0.25
c 0.004 [0.006 |0.008 | 010 |015 |0.20
D 0272 (0276 |0.280 | 690 | 700 | 7.10
E 0.272 {0276 | 0280 | 690 | 700 | 7.10
e 0.014 | 0020 | 0.026 | 035 | 050 |0.65
Ho 0.350 | 0.354 |0.358 | 890 |9.00 |9.10
He 0.350 |0.354 [0.358 | 890 |9.00 |9.10
L 0.018 |0.024 |0.030 | 045 | 060 |0.75
L1 — 0039 | — | — |100 | —
Y — | — |oo0a| — | — |o10
0 0 — | 7 0 — | 7
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