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1 GENERAL DESCRIPTION

The NuMicro™ NUC122 series are 32-bit microcontrollers with Cortex®-MO0 core runs up to 60 MHz, up
to 32K/64K-byte embedded flash, 4K/8K-byte embedded SRAM, and 4K-byte loader ROM for the In
System Program (ISP) function. It also integrates Timers, Watchdog Timer, RTC, UART, SPI, I°C,
PWM Timer, GPIO, USB 2.0 Full Speed Device, Low Voltage Reset Controller and Brownout
Detector.

Product Line UART SPI I°’c USB PS/2

NUC122 Y Y Y Y Y

Table 1-1 Connectivity Supported Table
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2 FEATURES

2.1 NuMicro™ NUC122 Features
e Core

- ARM°® Cortex®-MO core runs up to 60 MHz

- One 24-bit system timer

- Support 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

e Wide operating voltage ranges from 2.5V to 5.5V
e Flash Memory

- 32K/64K bytes Flash for program code

- 4KB Flash for ISP loader

- Support In System Program (ISP) function to update Application code

- 512 bytes page erase for Flash

- 4KB Data Flash

- Support 2 wire In Circuit Program (ICP) function to update code through SWD/ICE interface
- Support fast parallel programming mode by external programmer

e SRAM Memory

- 4K/8K bytes embedded SRAM
e Clock Control

- Flexible selection from different clock sources

- Built-in 22.1184 MHz high speed OSC for system operation
B Trimmedto £ 1% at+25°C and Vpp =3.3V
B Trimmedto £ 5%at-40 C ~+85°C and Vpp=2.5V ~55V

- Built-in 10 KHz low speed OSC for Watchdog Timer and Wake-up operation

- Support one PLL, up to 60 MHz, for high performance system operation

- External 4~24 MHz high speed crystal input for USB and precise timing operation

- External 32.768 KHz low speed crystal input for RTC function and low power system
operation

- Four /0O modes:
B Quasi bi-direction
®m  Push-Pull output
B Open-Drain output
®  Input only with high impendence
- TTL/Schmitt trigger input selectable
- 1/O pin can be configured as interrupt source with edge/level setting
- High driver and high sink 10 mode support

e Timers

- 4 sets of 32-bit timers with 24-bit counters and one 8-bit prescaler
- Counter auto reload
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e Watchdog Timer

- Multiple clock sources

- 8 selectable time-out period from 1.6 ms ~ 26.0 sec (depends on clock source)
- WDT can wake-up from power down or idle mode

- Interrupt or reset selectable while Watchdog Timer time-out

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

- Support RTC counter (second, minute, hour) and calendar counter (day, month, year)
- Support Alarm registers (second, minute, hour, day, month, year)

- 12-hour or 24-hour mode

- Automatic leap year recognition

- Support time tick interrupt

- Support wake-up function

e PWM/Capture

- Built-in up to two 16-bit PWM generators provide four PWM outputs or two complementary
paired PWM outputs

- Each PWM generator equipped with one clock source selector, one clock divider, one 8-hit
prescaler and one Dead-Zone generator for complementary paired PWM

- Up to four 16-bit digital Capture timers (shared with PWM timers) provide four rising/falling
capture inputs

- Support Capture interrupt

- Two UART controllers

- UART ports with flow control (TXD, RXD, CTS and RTS)

- UART ports with 16-byte FIFO for standard device

- Support IrDA (SIR) function

- Support RS-485 9-bit mode and direction control

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

- Up to two sets of SPI device

- Master up to 25 MHz, and Slave up to 12 MHz (chip is working @ 5 V)

- Support SPI master/slave mode

- Full duplex synchronous serial data transfer

- Variable length of transfer data from 1 to 32 bits

- MSB or LSB first data transfer

- 2 slave/device select lines when it is as the master, and 1 slave/device select line when it is
as the slave

- Byte suspend mode in 32-bit transmission
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- One set of I°C 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

- I°C-bus controller supports multiple address recognition (four slave address with mask
option)

e 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

e Brownout Detector

- With 4 levels: 4.5V/3.8 V/I2.7V/[2.2V
- Support Brownout Interrupt and Reset options

e One built-in LDO

e Low Voltage Reset

e Operating Temperature: -40 °C ~ 85 C
e Packages:

- All Green package (RoHS)
- LQFP 64-pin (7mmX7mm)
- LQFP 48-pin

- QFN 33-pin
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3 PARTS INFORMATION LIST AND PIN CONFIGURATION

™

3.1 NuMicro NUC122 Products Selection Guide
Part number 'z:?;;] F\I’%PM S(ig')vl 1/0 Timer ConznectIVIty I°S [Comp.| PWM | ADC | RTC :gg Package
(KB) UART | SPI | I°C |USB| LIN |PS/2
NUC122ZD2DN |64 KB | 4KB | 8 KB |up to 18 | 4x32-bit 1 2 1 1 - - - - - - - \Y QFN33
NUC122ZC1DN (32 KB | 4KB | 4 KB |up to 18 | 4x32-bit 1 2 1 1 - - - - - - - v QFN33
NUC122LD2DN |64 KB | 4KB | 8 KB |up to 30 | 4x32-bit 2 2 1 1 - 1 - - 4 - v v | LQFP48
NUC122LC1DN |32 KB| 4KB | 4 KB |up to 30 | 4x32-bit 2 2 1 1 - 1 - - 4 - v v | LQFP48
NUC122SD2DN (64 KB| 4KB | 8 KB |up to 41 | 4x32-bit 2 2 1 1 - 1 - - 4 - \ v | LQFP64
NUC122SC1DN |32 KB| 4KB | 4 KB |up to 41 | 4x32-bit 2 2 1 1 - 1 - - 4 - \Y v | LQFP64
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3.2 NuMicro™ NUC122 Pin Diagram

3.2.1 NuMicro™ NUC122 LQFP 64-pin
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Figure 3-1 NuMicro™ NUC122 LQFP 64-pin Pin Diagram
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3.2.2  NuMicro" NUC122 LQFP 48-pin
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Figure 3-2 NuMicro™ NUC122 LQFP 48-pin Pin Diagram
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3.2.3  NuMicro" NUC122 QFN 33-pin
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Figure 3-3 NuMicro™ NUC122 QFN 33-pin Pin Diagram
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4 ELECTRICAL CHARACTERISTICS

4.1 Absolute Maximum Ratings

SYMBOL PARAMETER MIN. MAX. UNIT
DC Power Supply VDD-VSS -0.3 +7.0 \%
Input Voltage VIN VSS-0.3 VDD+0.3 \%
Oscillator Frequency 1/tcieL 4 24 MHz
Operating Temperature TA -40 +85 °C
Storage Temperature TST -55 +150 °C
Maximum Current into VDD - 120 mA
Maximum Current out of VSS 120 mA
Maximum Current sunk by a I/O pin 35 mA
Maximum Current sourced by a I/O pin 35 mA
Maximum Current sunk by total I/O pins 100 mA
Maximum Current sourced by total I/O pins 100 mA

Note: Exposure to conditions beyond those listed under absolute maximum ratings may adversely affects the lift and reliability of
the device.
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4.2 DC Electrical Characteristics

4.2.1 NuMicro" NUC122 DC Electrical Characteristics
(Vbp-Vss=3.3 V, TA = 25 °C, FOSC = 60 MHz unless otherwise specified.)

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. | UNIT

Operation voltage Vop 25 55 V |Vpp=2.5V ~5.5V upto 60 MHz
LDO Output Voltage Vipo 1.6 1.8 21 V |Vop = 25V
Analog Operating Voltage AVbp 0 Vob \

Vop =5.5V @ 60 MHz,
enable all IP and PLL, XTAL=12 MHz

Ipp1 26 mA

Vpp = 5.5V @ 60 MHz,

Iop2 21 MA |disable all IP and enable PLL,

Operating Current
XTAL=12 MHz

Normal Run Mode

Vpp = 3.3V @ 60 MHz,

@ 60 MHz IDD3 24 mA
enable all IP and PLL, XTAL=12 MHz
Vpp=3.3V @ 60 MHz,
Iopa 19 MA disable all IP and enable PLL,
XTAL=12 MHz
Vop =55V @ 12MHz,
Iobs 6.5 MA  |enable all IP and disable PLL,

XTAL=12 MHz

Vop =55V @ 12 MHz,
disable all IP and PLL, XTAL=12 MHz

Operating Current Ioos 5 mA

Normal Run Mode
@ 12 MHz

Vpp =3.3V @ 12 MHz,

loo7 4.5 MA  |enable all IP and disable PLL,
XTAL=12 MHz

Vop=3.3V @ 12 MHz,
disable all IP and PLL, XTAL=12 MHz

Ipps 35 mA

Vpp =5.5V @ 4 MHz,

Operating Current Iboo 3.5 MA  |enable all IP and disable PLL,
Normal Run Mode XTAL=4 MHz
@ 4 MHz Vpp =55V @ 4 MHz,

Ibp10 3 mA
disable all IP and PLL, XTAL=4 MHz
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. | UNIT

Vpp =3.3V @ 4 MHz,

Iop11 3 MA  |enable all IP and disable PLL,
XTAL=4 MHz

Vob=3.3V @ 4 MHz,
disable all IP and PLL, XTAL=4 MHz

Ipp12 2 mA

Vpp =5.5V @ 60 MHz,
enable all IP and PLL, XTAL=12 MHz

lipLEL 17 mA

Vop=5.5V @ 60 MHz,

libLE2 12 MA |disable all IP and enable PLL,

Operating Current
XTAL=12 MHz

Idle Mode
@ 60 MHz

Vop =3.3V @ 60 MHz,
enable all IP and PLL, XTAL=12 MHz

lipLE3 15 mA

Vpp =3.3V @ 60 MHz,

libLE4 11 MA |disable all IP and enable PLL,
XTAL=12 MHz

Vpp =55V @ 12 MHz,

lioLes 4.5 MA  |enable all IP and disable PLL,
XTAL=12 MHz

Vop =55V @ 12 MHz,

Operating Current lipLEs 35 mA
peraing o disable all IP and PLL, XTAL=12 MHz

Idle Mode
@ 12 MHz

Vpp =3.3V @ 12 MHz,

lioLe? 3 MA  |enable all IP and disable PLL,
XTAL=12 MHz

Vpp = 3.3V @ 12 MHz,
disable all IP and PLL, XTAL=12 MHz

lipLEs 2 mA

Vpop =55V @ 4 MHz,

libLeo 3 MA  |enable all IP and disable PLL,
XTAL=4 MHz

Vpop =55V @ 4 MHz,
disable all IP and PLL, XTAL=4 MHz

Operating Current libLE10 2.5 mA

Idle Mode
@ 4 MHz

Vpp =3.3V @ 4 MHz,

lbLE1 2 MA  |enable all IP and disable PLL,
XTAL=4 MHz

Vop=3.3V @ 4 MHz,
disable all IP and PLL, XTAL=4 MHz

lipLE12 1 mA

Vpp = 5.5V, RTC OFF, No load

Standby Current
y w1 13 WA @ Disable BOV function

Jan 03, 2018 Page 15 of 30 Revision 1.10


mailto:3.3V@4
mailto:3.3V@60
mailto:5.5V@12
mailto:5.5V@12
mailto:3.3V@12
mailto:3.3V@4

nUVOTOn NuMicro NUC122 Product Brief
=

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. | UNIT
Power Down Mode Vpp = 3.3V, RTC OFF, No load
lpwb2 12 pA . .
@ Disable BOV function
| 15 A Vpp =5.5V, RTC run, No load
PWD3 H @ Disable BOV function
| 13 A Vpp = 3.3V, RTC run, No load
PwD4 H @ Disable BOV function
Input Current PA, PB, PC, _ _ —
PD (Quasi-bidirectional mode) | mz -60 - +15 | pA Voo =5.5V,Vin=0VorVin=Voo
Input Current at /RESET™ Iin2 .55 -45 -30 pA |[Voo =33V, V=045V
Input Leakage Current PA, PB, _
Pcp, PD g Ik -2 - +2 pA |Vop = 5.5V, 0<Vin<Vbp
Logic 1 to O Transition Current
PA~PD (Quasi-bidirectional I, B -650 - -200 pA Voo =55V, Vn<2.0V
mode)
Input Low Voltage PA, PB, PC, v 0.3 - 0.8 v Vop =45V
i IL1
PD (TTL input) 0.3 . 06 Vop = 2.5V
- 2.0 - Voo Vop =55V
Input High Voltage PA, PB, PC, +0.2
PD(TTL input) Vin Voo | VY Vor =30V
1.5 - +0.2 DD = 3.
Input Low Voltage PA, PB, PC,
PD (Schmitt input) Viez 0.5 0.4Voo| V
Input High Voltage PA, PB, PC, Vpp+O0.
PD(Schmitt input) Virz |06 Voo 5 v
Hysteresis voltage of PA~PD
(Schmitt input) Vi 0.2 Voo v
Negative going threshold
\Y, -0.5 - 0.3V \Y,
(Schmitt input), /RESET s bP
Positive going threshold
n Vies |0.7Vop| - | VoorO-| oy
(Schmitt input), /RESET 5
lsriz | -300 | -370 | -450 | pA Voo =4.5V,Vs=24V
Source Current PA, PB, PC, _ _
PD (Quasi-bidirectional Mode) | Isri2 -50 -70 -90 wA Voo =2.7V,Vs =22V
Isr12 -40 -60 -80 pA |Vop=25V,Vs=2.0V
Isr21 -22 -28 -32 mA |Vobp=45V,Vs=24V
Source Current PA, PB, PC, _ _
PD (Push-pull Mode) Isre2 -4 -6 -8 mA Voo =2.7V,Vs=2.2V
Isr22 -3 -5 -7 mA |Vob=25V,Vs=2.0V
Vop=4.5V,Vs=0.45V
Sink Current PA, PB, PC, Isa | 10 | 17 | 20 | mA ¥ee °
PD(Quasi-bidirectional and Iske 7 10 13 mA |Vob=2.7V,Vs=0.45V
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. | UNIT

Push-pull Mode) lky 6 9 12 mA Vo =25V, Vs=0.45V
Brownout voltage with

BOV_VL [1:0] =00b Veoz2 | 21 | 22 | 23 |V

Brownout voltage with

BOV_VL [1:0] =01b Veoz7 | 26 | 27 | 28 | V

Brownout voltage with

Brownout voltage with

BOV_VL [1:0] =11b Veoss | 42 | 44 | 46 |V

Hysteresis range of BOD

vgltage ’ VeH 30 - 150 mv |[Voo=25V~55V
Note:

1. /RESET pin is a Schmitt trigger input.
2. Crystal Input is a CMOS input.

3. Pins of PA, PB, PC and PD can source a transition current when they are being externally driven from 1 to 0. In the condition
of Vpp=5.5 V, the transition current reaches its maximum value when V,y approximates to 2 V.
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4.3 AC Electrical Characteristics

4.3.1 External 4~24 MHz High Speed Crystal AC Electrical Characteristics

tcHeL P
Note: Duty cycle is 50 %.

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. | UNIT
teHex Clock High Time 20 - - nS
teLex Clock Low Time 20 - - nsS
teren Clock Rise Time - - 10 ns
tcHeL Clock Fall Time - - 10 nS

4.3.2 External 4~24 MHz High Speed Crystal

PARAMETER CONDITION MIN. TYP. MAX. | UNIT
Input clock frequency External crystal 4 12 24 MHz
Temperature - -40 - 85 T

4.3.2.1 Typical Crystal Application Circuits

CRYSTAL Ci Cc2 R
4 MHz ~ 24 MHz without without without
c1
\\}_{ XTALL
R L]
1 XTAL2

Cc2

Figure 4-1 Typical Crystal Application Circuit
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4.3.3 External 32.768 KHz Low Speed Crystal

PARAMETER CONDITION MIN. TYP. MAX. | UNIT
Input clock frequency External crystal - 32.768 - KHz
Temperature - -40 - 85 T

4.3.4 Internal 22.1184 MHz High Speed Oscillator

PARAMETER CONDITION MIN. TYP. MAX. | UNIT
Center Frequency - - 22.1184 - MHz
+25°C; Vop=3.3V -1 - +1 %
Calibrated Internal Oscillator Frequency -40 °C ~+85 C;
-5 - +5 %
Vpp=25V~55V

4.3.5 Internal 10 KHz Low Speed Oscillator

PARAMETER CONDITION MIN. TYP. MAX. [ UNIT
Center Frequency - - 10 - KHz
+25C; Voo =5V -30 - +30 %
Calibrated Internal Oscillator Frequency -40°C ~+85 C:
-50 - +50 %
Vop=25V~55V
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4.4 Analog Characteristics

4.4.1 Specification of LDO & Power management

PARAMETER MIN. TYP. MAX. [UNIT NOTE
Input Voltage 2.5 5 55 \% Vpp input voltage
Output Voltage 1.6 1.8 2.1 \Y Vop = 2.5V
Temperature -40 25 85 T
Quiescent Current
- 100 - pA
(PD=0)
Quiescent Current
- 5 - pA
(PD=1)
lload (PD=0) - - 100 mA
lload (PD=1) - - 100 pA
Cbp - 4.7 - uF Resr=1 ohm

Note:

1. It is recommended that a 10 puF or higher capacitor and a 100 nF bypass capacitor are connected between VDD and the
closest VSS pin of the device.

2. For ensuring power stability, a 4.7 pF or higher capacitor must be connected between LDO pin and the closest VSS pin of the
device.
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4.4.2 Specification of Low Voltage Reset

PARAMETER CONDITION MIN TYP. MAX. | UNIT
Quiescent current Vpp=5.5V - - 5 pA
Temperature - -40 25 85 T
Temperature=25 C 1.7 2.0 2.3 \%
Threshold voltage Temperature=-40 C - - \%
Temperature=85 C - - Y,
Hysteresis - 0 0 0 \%
4.4.3 Specification of Brownout Detector
PARAMETER CONDITION MIN TYP. MAX. | UNIT
Quiescent current AVpp=5.5V - - 140 MA
Temperature - -40 25 85 T
BOV_VL[1:0]=11 4.2 4.4 4.6 \%
BOV_VL [1:0]=10 3.6 3.75 3.9 \%
Brownout voltage
BOV_VL [1:0]=01 2.6 2.7 2.8 \Y
BOV_VL [1:0]=00 21 2.2 2.3 Y
Hysteresis - 30 - 150 mV
4.4.4 Specification of Power-On Reset (5 V)
PARAMETER CONDITION MIN TYP. MAX. | UNIT
Temperature - -40 25 85 T
Reset voltage V+ - 2 - \%
Quiescent current Vin>reset voltage - 1 - nA
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4.45 Specification of USB PHY
4.45.1 USB DC Electrical Characteristics

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
ViH Input high (driven) 2.0 \%
Vi Input low 0.8 \%
Vpi Differential input sensitivity |PADP-PADM| 0.2 \%
Differential
Vewm common-mode range Includes Vp, range 0.8 2.5 \%
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 \%
Rpu Pull-up resistor 1.425 1.575 kQ
Rep Pull-down resistor 14.25 15.75 kQ
Vrru ;’g:'[n:)iﬂﬁlt&%n(;/gte;ge for upstream 3.0 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.
4.45.2 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
Trrer Rise and fall time matching Trree=Ter/Tre 20 111.11 %
4.45.3 USB Power Dissipation
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
NooREG ' Standby 50 pA
o |Gy sy T nput moce a
Speed) Output mode pA
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4.5 SPI Dynamic Characteristics

4.5.1 Dynamic Characteristics of Data Input and Output Pin
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

SPI Master Mode (VDD = 4.5V ~ 5.5V, 30 pF loading Capacitor)

tos Data setup time 16 10 - ns
toH Data hold time 0 - - ns
ty Data output valid time - 5 8 ns

SPI Master Mode (VDD = 3.0 V ~ 3.6 V, 30 pF loading Capacitor)

tos Data setup time 20 13 - ns
toH Data hold time 0 - - ns
tv Data output valid time - 7 14 ns

SPI Slave Mode (VDD =4.5V ~ 5.5V, 30 pF loading Capacitor)

tos Data setup time 0 - - ns

ton Data hold time 2*PCLK+4 - - ns
*

tv Data output valid time - 2 PClLK+1 2*PCLK+20 ns

SPI Slave Mode (VDD = 3.0 V ~ 3.6 V, 30 pF loading Capacitor)

tos Data setup time 0 - - ns
tou Data hold time 2*PCLK+8 - - ns
_— * +
tv Data output valid time - 2 PCOLK 2 2*PCLK+32 ns
CLKP=0 I \ I \ I
SPICLK
CLKP=1 \ / \ / \
(U A -
Y
MOSI X Data Valid Data Valid X
CLKP=0, TX_NEG=1, RX_NEG=0
tDs—F"*tDH—> or
CLKP=1, TX_NEG=0, RX_NEG=1
MISO X Data Valid Data Valid
"
MOSI Data Valid >< Data Valid ><
CLKP=0, TX_NEG=0, RX_NEG=1

t $’<—t or
oS o CLKP=1, TX_NEG=1, RX_NEG=0
MISO Data Valid Data Valid X

Figure 4-2 SPI Master Mode Timing
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clkP=0 | \ I \ [
SPICLK } } } } }
CLKP=1
\ \ \ \ \
\ \ \
| | tDﬁ}‘itD | |
MOSI >< DataVvalid | D%ﬁa valid | |
} ‘ ‘ } } CLKP=0, TX_NEG=1, RX_NEG=0
! %t" ! ! ! or
. ‘ - ‘ ‘ CLKP=1, TX_NEG=0, RX_NEG=1
MISO Dat%x Valid ‘ D%ita Valid ‘ ‘
I I I I I
} J<¢tDyﬁktDH—> J< } }
\ . \ ) \
Data Val Data Val
MosSI ‘ atavalid ata valid ‘X CLKP=0, TX_NEG=0, RX_NEG=1
o, | | or
CLKP=1, TX_NEG=1, RX_NEG=0
MISO % Data Valid X Data Valid X = e

Figure 4-3 SPI Slave Mode Timing
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5 PACKAGE DIMENSIONS

5.1 64L LQFP (7x7x1.4mm footprint 2.0 mm)
4% [ ]ebb[¥[T-U[Z]

PIN1 CORNER h-—

64 GG

HHHHHHHHiHHHHHHHﬁ
=V =
0 e §
mE |0 =2
1H?HHHHHHH!HHHHHHH3H2

SEATING H__
PLANE

SIDE VIEW
SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A —— | — | 16
ETAND OFF Al 005 [ —— | 015
MOLD THICKNESS A2 135 | 1.4 | 1.45
|EAD WIDTH{PLATING) b 013 | 018 | 0.23
|EAD WIDTH b 0.13 | 0.16 | 018
L/F THICKNESS(PLATING) ¢ 0.08 | —— | 0.2
L/F THICKNESS ¢l 009 | ——— | 06
] 9 BsC
¥ E 9 B5C
] o 7 BSC
BODY SIZE ¥ = T E5C
LEAD PITCH " 0.4 BSC
L 045 | 06 | 075
FOOTPRINT L1 1 REF
[l 0 | 35 7
il 0 | — | ——
82 |1z |y
03 |12 |y
R 008 | — | ———
R? 008 | —— | 0.2
S 02 [— | ---
PACKAGE EDGE TOLERANCE| aaa 0.2
LEAD EDGE TOLERANCE bbb 0.2
COPLANARITY cce 0.08
LEAD OFFSET ddd 0.07
MOLD FLATNESS ese 0.05
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FLATING ﬁ\ ‘J‘r— BASE METAL

7h
b1 —]

f—— b ——=]

[ [ddd@

GAUGE PLANE
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5.2 48L LQFP (7x7x1.4mm footprint 2.0mm)

| =]
NIRRT i
g
1
g ——&————— s =
{
|
=

[T
IRIRIRIAAY

(L]
I

0 i
HH%&HMHUQHQH
Aminininininininimat |

COTROL DIAENSIGNS ARE IN MILLBAETERS, f

WMILLIMETER INCH L1

SYABCL
MIN G| NOM. | B8 [ MING | NOKL | WA,

A | — —]1ee] — [ — [oosz

Al | 00s (o | 015 |0.002|0.004|0.008
A2 138 [ 1.40 | 1.45 |Q.053|0 055|0.057
D1 [690 | 7.00 | 710 [0.272[0.276|0.260
E1 [(gao | 7.00 | 710 |0.272 |0.276|0.280
e |0.35 | 0.50 | 0.65 |0.014 (0.02C|C.260
D B3 |9.00 [9.10 |0.35C|0.354 |0,358

E B3 |9.00 |9.10 |0.35C|0.354 [0.368
L C45 | 0.60| 075 [0.018|C 024| & a30

L1 | — | 100 — | — |0.038] —
C |gos | — | 020 p.ooss — P0079
e |o — | ™| — 7
b 017 | 0,27 | 0.27 [0.007 p.00B7|C.G11
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5.3 33L QFN (5x5x0.8mm)

B 51 [EEEC —‘chwc
L=
2 | ? SEATING Fhll.l"'lE
i |
1 1
/ ! |
PIN 1 CORMER | !
' |
1
——-—-———l—-—-—-—— 3 i
1
1 1
| |
1
! L) ——I
\9 |
[ ]aad]c]
ToP WEW
o
EIEnEnE
5 | 32 FIN 1 LD
LJLII_ILI!LII_II_II_,/r/_
14_|\ i \( C 1
1 i ]
1 i ] rEl
ST | =H
ST = I S I B
1 | =+
1 i ]
:I 1 \ |:
= | KB
1
L A0OOA OO0 N oo o
| 16 I g ATTACH PAD
L —| |=— wow b |—
[ [dddi@] c]a]8]
SOTTOM VIEW
MIEW Ml
SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS & 0.7 0.75 0.8
STAND OFF Al 0 0.035 | 005
OLD THICKNESS A2 —— | 085 | o057
L/F THICKNESS A3 0.203 REF
LEAD WIDTH b 02 | 025 | o3
BODY SIZE X 0 > B5C
v Y E 5 BSC
LEAD PITCH e 0.5 BSC
J 3.4 3.5 3.6
P gz
B SIZE K 34 35 35
LEAD LENGTH L 0.35 0.4 0.45
PACKAGE EDGE TOLERANCE |  aaa 0.1
MOLD FLATNESS bbb 0.1
COPLANARITY cee 0.08
LEAD OFFSET ddd 0.1
FXPOSED PAD OFFSET see 0.1
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6 REVISION HISTORY

PAGE/

VERSION DATE CHAP. DESCRIPTION
V1.00 Nov. 15, 2010 - Preliminary version initial issued
V1.01 Dec. 7, 2010 Chap. 3 Corrected the Selection Guide Table for QFN33.
Chap. 5 1. Corrected the Watchdog Timer Clock Source Selection
Vv1.02 Jan. 13, 2011
Chap. 7 2. Corrected the Electrical Characteristics.
1. Added the LQFP 64-pin part number for 7x7x1.4mm package.
(NUC122SD2AN, NUC122SC1AN)
Chap. 3 o
2. Corrected the LQFP 64-pin Pin Diagram.
V1.03 March 14, 2011 Chap. 7 ] o
3. Updated DC and AC Electrical Characteristics and added the SPI
Chap.8  Dynamic Characteristics.
4. Updated LQFN 48-pin package dimensions.
Chap. 2
Chap. 3 1. Removed the LQFP 64-pin part number for 10x10x1.4mm package.
V1.04 March 31, 2011 Chap.4 2 Replaced “12 MHz” with “4~24 MHz” in some contents and block
Chap. 5 diagrams.
Chap. 8
1. Updated the table of specification of LDO and Power Management.
2. Removed the LIN function from UART controller.
Chap.1 3 corrected the “PWM_CRLX/PWM_CFLx(x=0~3)" to
Chap. 2 “‘CRLRX/CFLRx(x=0~3)” in the Overview of PWM Generator and Capture
Timer chapter.
V1.05 Apr.29, 2011 Chap. 3 ] ]
4. Corrected the “1xx” to “111” in System Clock and SysTick Clock Control
Chap.5  Block Diagram.
Chap.7 5. Added the Clock Generator Global View Diagram.
6. Corrected the “RX0/1” and “TX0/1” to “RXD0/1” and “TXDO0/1” in Pin
Configuration and Pin Description.
V1.06 May 30, 2011 All 1. Corrected the typo of Year on the Footer.
1. Corrected the trimmed condition for the internal 22.1184 MHz high
Chap. 2 speed oscillator in the “Clock Control” item of Feature list.
V1.07 June 8, 2011 o )
Chap. 4 2. Corrected the specification of the “Internal 22.1184 MHz High Speed
Oscillator”.
V108 June 21, 2011 Chap. 2 1. Add.ed the“ con’q.ltlon and correctgd the speed of SPI in Master/Slave
mode in the “SPI” item of Feature list.
Chap. 3 1. Added the PF.2 and PF.3 function on PS2DAT and PS2CLK in Pin
V1.09 May 16, 2014 Diagram.
Chap. 5 2. Corrected QFN33 package dimension.
V1.10 Jan 03, 2018 Chap. 3 1. Modified all the part numbers A to D.
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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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