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Functional overview STM32L072xx

3.4

3.4.1

3.4.2

Note:

22/147

Reset and supply management

Power supply schemes

e Vpp=1.6510 3.6 V: external power supply for I/Os and the internal regulator. Provided
externally through Vpp pins.

e Vgsa, Vppa = 1.65 to 3.6 V: external analog power supplies for ADC reset blocks, RCs
and PLL. Vppa and Vggp must be connected to Vpp and Vgg, respectively.

e Vpp usg = 1.65 to 3.6V: external power supply for USB transceiver, USB_DM (PA11)
and USB_DP (PA12). To guarantee a correct voltage level for USB communication
Vpp_uss must be above 3.0V. If USB is not used this pin must be tied to Vpp.

Power supply supervisor

The devices have an integrated ZEROPOWER power-on reset (POR)/power-down reset
(PDR) that can be coupled with a brownout reset (BOR) circuitry.

Two versions are available:
e The version with BOR activated at power-on operates between 1.8 V and 3.6 V.
e  The other version without BOR operates between 1.65V and 3.6 V.

After the Vpp threshold is reached (1.65 V or 1.8 V depending on the BOR which is active or
not at power-on), the option byte loading process starts, either to confirm or modify default
thresholds, or to disable the BOR permanently: in this case, the VDD min value becomes
1.65 V (whatever the version, BOR active or not, at power-on).

When BOR is active at power-on, it ensures proper operation starting from 1.8 V whatever
the power ramp-up phase before it reaches 1.8 V. When BOR is not active at power-up, the
power ramp-up should guarantee that 1.65 V is reached on Vpp at least 1 ms after it exits
the POR area.

Five BOR thresholds are available through option bytes, starting from 1.8 Vto 3 V. To
reduce the power consumption in Stop mode, it is possible to automatically switch off the
internal reference voltage (VgrgrnT) in Stop mode. The device remains in reset mode when
Vpp is below a specified threshold, Vpor/ppr OF Veor, Without the need for any external
reset circuit.

The start-up time at power-on is typically 3.3 ms when BOR is active at power-up, the start-
up time at power-on can be decreased down to 1 ms typically for devices with BOR inactive
at power-up.

The devices feature an embedded programmable voltage detector (PVD) that monitors the
Vppivppa power supply and compares it to the Vpyp threshold. This PVD offers 7 different
levels between 1.85 V and 3.05 V, chosen by software, with a step around 200 mV. An
interrupt can be generated when Vppnppa drops below the Vpyp threshold and/or when
Vppivopa is higher than the Vpyp threshold. The interrupt service routine can then generate
a warning message and/or put the MCU into a safe state. The PVD is enabled by software.

3
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Functional overview STM32L072xx

3.6

3.7
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Low-power real-time clock and backup registers

The real time clock (RTC) and the 5 backup registers are supplied in all modes including
standby mode. The backup registers are five 32-bit registers used to store 20 bytes of user
application data. They are not reset by a system reset, or when the device wakes up from
Standby mode.

The RTC is an independent BCD timer/counter. Its main features are the following:

e Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format

e Automatically correction for 28, 29 (leap year), 30, and 31 day of the month
e Two programmable alarms with wake up from Stop and Standby mode capability
e  Periodic wakeup from Stop and Standby with programmable resolution and period

e On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

e Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

e Digital calibration circuit with 1 ppm resolution, to compensate for quartz crystal
inaccuracy

e 2 anti-tamper detection pins with programmable filter. The MCU can be woken up from
Stop and Standby modes on tamper event detection.

e Timestamp feature which can be used to save the calendar content. This function can

be triggered by an event on the timestamp pin, or by a tamper event. The MCU can be
woken up from Stop and Standby modes on timestamp event detection.

The RTC clock sources can be:

e A 32.768 kHz external crystal

e Aresonator or oscillator

e The internal low-power RC oscillator (typical frequency of 37 kHz)
e The high-speed external clock

General-purpose inputs/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions, and can be individually
remapped using dedicated alternate function registers. All GPIOs are high current capable.
Each GPIO output, speed can be slowed (40 MHz, 10 MHz, 2 MHz, 400 kHz). The alternate
function configuration of I/Os can be locked if needed following a specific sequence in order
to avoid spurious writing to the 1/0O registers. The 1/O controller is connected to a dedicated
10 bus with a toggling speed of up to 32 MHz.

Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 29 edge detector lines used to generate
interrupt/event requests. Each line can be individually configured to select the trigger event
(rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 84 GPIOs can be connected
to the 16 configurable interrupt/event lines. The 13 other lines are connected to PVD, RTC,
USB, USARTS, I12C, LPUART, LPTIMER or comparator events.
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STM32L072xx Functional overview

3.17.3

3.17.4

3

Table 13. USART implementation (continued)
USART modes/features(!) USART1 and USART2 | USART4 and USART5

LIN mode X -

Dual clock domain and wakeup from Stop mode

Receiver timeout interrupt

Modbus communication

Auto baud rate detection (4 modes)

X[ X[ X X[ X

Driver Enable

1. X = supported.
2. This mode allows using the USART as an SPI master.

Low-power universal asynchronous receiver transmitter (LPUART)

The devices embed one Low-power UART. The LPUART supports asynchronous serial
communication with minimum power consumption. It supports half duplex single wire
communication and modem operations (CTS/RTS). It allows multiprocessor
communication.

The LPUART has a clock domain independent from the CPU clock. It can wake up the
system from Stop mode using baudrates up to 46 Kbaud. The Wakeup events from Stop
mode are programmable and can be:

e  Start bit detection

e  Or any received data frame

e  Or a specific programmed data frame

Only a 32.768 kHz clock (LSE) is needed to allow LPUART communication up to 9600
baud. Therefore, even in Stop mode, the LPUART can wait for an incoming frame while
having an extremely low energy consumption. Higher speed clock can be used to reach
higher baudrates.

LPUART interface can be served by the DMA controller.

Serial peripheral interface (SPIl)/Inter-integrated sound (I12S)

Up to two SPIs are able to communicate at up to 16 Mbits/s in slave and master modes in
full-duplex and half-duplex communication modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC
generation/verification supports basic SD Card/MMC modes.

The USARTs with synchronous capability can also be used as SPI master.

One standard 12S interfaces (multiplexed with SPI2) is available. It can operate in master or
slave mode, and can be configured to operate with a 16-/32-bit resolution as input or output
channels. Audio sampling frequencies from 8 kHz up to 192 kHz are supported. When the
12S interfaces is configured in master mode, the master clock can be output to the external
DAC/CODEC at 256 times the sampling frequency.

The SPlIs can be served by the DMA controller.
Refer to Table 14 for the differences between SPI1 and SPI2.
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Pin descriptions STM32L072xx
Figure 4. STM32L072xx UFBGA100 ballout - 7x 7 mm
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1. The above figure shows the package top view.
2. /O pin supplied by VDD_USB.
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STM32L072xx

Pin descriptions

Table 15. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during
Pin name . .
and after reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input / output pin
FT 5V tolerant I/O
FTf 5V tolerant I/O, FM+ capable
1/O structure TC Standard 3.3V 1/0
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and
after reset.
Alternate Functions selected through GPIOx_AFR registers
functions
Pin functions —
Add|t|.onal Functions directly selected/enabled through peripheral registers
functions
Table 16. STM32L072xxx pin definition
Pin number
3 ®
- < E
< I0) Pinname | & | 2
[<2] o o [
S § g3 @ a § 2 | (function = g ° Alternate functions | Additional functions
ek kS S| Q| afterreset) =% |z
359|192 2|8 & 2
L [0) ; - = -
> m
L
=)
-l -1 -1-1-1-11]B2 PE2 /1O | FT | - TIM3_ETR -
-l - - - -12|A1 PE3 /1O | FT | - |TIM22_CH1, TIM3_CH1 -
-l -1 -1-1-1-13]B1 PE4 /1O | FT | - |TIM22_CH2, TIM3_CH2 -
-l -] -1-1-1-14]|C2 PE5 /1O | FT | - |TIM21_CH1, TIM3_CH3 -
-l-1-1-1-1-15/|D2 PE6 /O | FT | - |TIM21_CH2, TIM3_CH4 | RTC_TAMP3/WKUP3
11-111|B2|B6| 6 |E2 VDD S - - -
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Table 20. Alternate functions port D

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
spl;gi':ﬂ'f;z’ SPI1/SPI2/12S2/ 12C1/2]
Port LPUART1/USB/ LPUART1/ 12C1/USART1/2/ SPI2/12S2 LPUARTA/
LPTIMA/TSG) | SPISPI2/12S2/12C1/ | USARTS/USB/ 12C1/TSC/ LPUART1/ n2cai USART4/ 12C3/LPUART1/
TIM2/21 LPTIM1/TIM2/3 | EVENTOUT TIM3/22/ USART1/ COMP1/2/TIM3
TIM2/21/22/ IEVENTOUT/ EVENTOUT Tim2i21722 | VASRTSITIM21/E
EVENTOUT/ SYS AF VENTOUT
SYS_AF —
PDO | TIM21_CH1 SPI2_NSS/I2S2_WS - - - ; ] R
PD1 - SPI2_SCK/I12S2_CK - - - - _ R
PD2 LPUARI;';_RTS_ TIM3_ETR - - - USART5_RX -
SPI2_MISO/
PD3 | USART2_CTS 1265 MoK - - ; ; .
PD4 USARTZE—RTS—D SPI2_MOSI/I252_SD - - - - ; .
PD5 | USART2_TX - - - - - _ R
| PD6 | USART2_RX - - - - ] _ R
5| PD7 | USART2_CK TIM21_CH2 - - ; ] ] R
o
PD8 | LPUART1_TX - - ] ] ] R
PD9 | LPUART1_RX - - - ] ] R
PD10 - - - - - _ R
PD11 | LPUART1_CTS - - _ ] ; ]
LPUART1_RTS_
PD12 DE - - - - - -
PD13 - - - - - - -
PD14 - - - - - - -
PD15 | USB_CRS_SYNC - - - - _ ]

suonduasap uid
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Table 21. Alternate functions port E
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
“USARTIRI
Port LPUART1/USE!/ LPUART1/ I2C1/USART1/2/|  SPI2/I12S2 LPUART1/
LPTIMA/TSC/ | SP11/SPI2/I282/12C1 | USARTS5/USB/ 12C1/TSC/ LPUART1/ f2c2/ USART4/ I2C3/LPUART1/
ITIM2/21 LPTIM1/TIM2/3 EVENTOUT TIM3/22/ USART1/ COMP1/2/TIM3
TIM2/21/22] JEVENTOUT/ EVENTOUT Tim2/21722 | VASRTSITIM21/
EVENTOUT/ SYS AF EVENTOUT
SYS_AF -~
PEO - EVENTOUT - - - - -
PE1 - EVENTOUT - - - - -
PE2 - TIM3_ETR - - - - -
PE3 TIM22_CH1 TIM3_CH1 - - - - -
PE4 TIM22_CH2 - TIM3_CH2 - - - - -
PE5 TIM21_CH1 - TIM3_CH3 - - - - -
PE6 TIM21_CH2 - TIM3_CH4 - - - - -
USART5_CK/U
w | PE7 - - - - - SART5_RTS_D -
5 E
]
o
PES - - - - - USART4_TX -
PE9 TIM2_CH1 TIM2_ETR - - - USART4_RX -
PE10 TIM2_CH2 - - - - USART5_TX -
PE11 TIM2_CH3 - - - - - USART5_RX -
PE12 TIM2_CH4 - SPI1_NSS - - - - -
PE13 - SPI1_SCK - - - - -
PE14 - SPI1_MISO - - - - -
PE15 - SPI1_MOSI - - - - -

XXZLOTZENLS
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Electrical characteristics

STM32L072xx

Figure 16. Ipp vs Vpp, at Tp=25/55/85/105 °C, Run mode, code running from

Flash memory, Range 2, HSE, 1WS
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Figure 17. Ipp vs Vpp, at Tp= 25/55/85/105 °C, Run mode, code running from

Flash memory, Range 2, HSI16, 1WS
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STM32L072xx Electrical characteristics

High-speed internal 48 MHz (HS148) RC oscillator

Table 48. HSI48 oscillator characteristics(!

Symbol Parameter Conditions Min Typ Max Unit
fHsias Frequency - 48 - MHz
TRIM | HSI48 user-trimming step 0.09@ | 014 | 02@ | %

DuCypsias) | Duty cycle 45@) - 55(2) %
Accuracy of the HS148
ACCygisg | oscillator (factory calibrated | Ty =25 °C -40) - 43) %
before CRS calibration)
tsuHsiag) | HSI48 oscillator startup time - - 6() us
IbDA(HSI48) ?ﬁ:ﬁ;;ﬁ!'f for power - 330 | 380 | pA

1. Vppa =3.3V, Tp =40 to 125 °C unless otherwise specified.
2. Guaranteed by design.

3. Guaranteed by characterization results.

Low-speed internal (LSI) RC oscillator

Table 49. LS| oscillator characteristics

Symbol Parameter Min Typ Max Unit
fig  |LSI frequency 26 38 56 kHz
@) LS| oscillator frequency drift ) ) o
Disi 0°C <Tp < 85°C 10 4 L
tsu(LS|)(3) LSI oscillator startup time - - 200 us
IDD(LS|)(3) LSI oscillator power consumption - 400 510 nA

1. Guaranteed by test in production.
2. This is a deviation for an individual part, once the initial frequency has been measured.

3. Guaranteed by design.

Multi-speed internal (MSI) RC oscillator

Table 50. MSI oscillator characteristics

Symbol Parameter Condition Typ Max | Unit

MSI range 0 65.5 -
MSI range 1 131 -
MSI range 2 262 -

kHz

Frequency after factory calibration, done at

fmsi Vpp= 3.3V and Ty = 25 °C MSI range 3 524 -
MSI range 4 1.05 -
MSI range 5 21 - | MHz
MSI range 6 4.2 -
1S7 DoclD027100 Rev 3 85/147
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Electrical characteristics

6.3.10

3

Table 54. Flash memory and data EEPROM endurance and retention (continued)

Symbol

Parameter

Value

Conditions
Min("

Unit

trer?

Data retention (program memory) after
10 kecycles at T =85 °C

Data retention (EEPROM data memory)
after 100 kcycles at Ty =85 °C

TRET = +85 °C

30

30

Data retention (program memory) after
10 kcycles at Ty = 105 °C

Data retention (EEPROM data memory)
after 100 kcycles at Tp = 105 °C

TRET =+105°C

10

Data retention (program memory) after
200 cycles at Ty = 125 °C

Data retention (EEPROM data memory)
after 2 kcycles at Ty = 125 °C

TRET =+125°C

years

1. Guaranteed by characterization results.
2. Characterization is done according to JEDEC JESD22-A117.

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:
e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until

a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 55. They are based on the EMS levels and classes
defined in application note AN1709.

Table 55. EMS characteristics

Symbol Parameter Conditions Level/
Class
Voltage limits to be applied on any I/O pin to Vpp =33V, LQFP100, Tp = +25°C,
VFESD  |induce a functional disturbance fhcLk = 32 MHz 3B
conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp=3.3V, LQFP100, Ty =+25 °C,
VEFTB applled through 100 pF on VDD and VSS fHCLK: 32 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4
DocID027100 Rev 3 89/147




STM32L072xx Electrical characteristics
Table 64. ADC characteristics (continued)
Symbol Parameter Conditions Min Typ Max Unit
Internal sample and hold
3) - - -
Canc capacitor 8 pF
f =16 MHz 5.2 V]
tca ®)®) | Calibration time ADC
- 83 1fapc
1.5 ADC 1.5 ADC
ADC clock = HSI16 cycles + 2 - cycles + 3 )
fecLk cycles fpcLk cycles
W ) | ADC_DR register write f
LATENCY" " | |atency ADC clock = PCLK/2 - 45 - PCLK
cycle
f
ADC clock = PCLK/4 - 8.5 - PCLK
cycle
fADC = fPCLK/2 =16 MHz 0.266 us
fanc = fecLk/2 8.5 pcik
t|atr(3) Trigger conversion latency | fapc = fpcLk/4 = 8 MHz 0.516 [V
fanc = froLk/4 16.5 pciLk
fADC = fHS|16 =16 MHz 0.252 - 0.260 us
. ADC jitter on trigger _ ) )
Jitterapc | S Uersion fanc = fusite 1 1Musite
fapc = 16 MHz 0.093 - 10.03 us
ts(3) Sampling time ADC
- 1.5 - 160.5 1fapc
tUp_LDO(S)(S) Internal LDO power-up time - - - 10 us
tstag>® | ADC stabilization time - 14 1ffapc
I’;Dg. =16 'lv'HZ’ 0.875 ; 10.81 us
t. (3 |Total conversion time -bit resolution
ConV (including sampling time) ;
12-bit resolution 14 to 173 (tg for sampling +12.5 1Vapc

for successive approximation)

N =

consumption in Run or Sleep mode).

3. Guaranteed by design.

>

fADC = 16 MHz.

o o

conversion is complete and has the same latency.

3
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This parameter only includes the ADC timing. It does not take into account register access latency.

A current consumption proportional to the APB clock frequency has to be added (see Table 40: Peripheral current

Vppa Minimum value can be decreased in specific temperature conditions. Refer to Table 65: RAIN max for fADC = 16 MHz.

Standard channels have an extra protection resistance which depends on supply voltage. Refer to Table 65: RAIN max for

This parameter specifies the latency to transfer the conversion result into the ADC_DR register. EOC bit is set to indicate the
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Table 66. ADC accuracy(V2®) (continued)

Symbol Parameter Conditions Min | Typ Max Unit
ET Total unadjusted error - 2 5
EO | Offset error - 1 25
EG Gain error - 1 2 LSB
EL Integral linearity error - 1.5 3
ED |Differential linearity error :éig:‘IjZ\//gEH <Vopa <36V, 1 2
ENOB | Effective number of bits 10.0 | 11.0 - bits
SINAD | Signal-to-noise distortion 62 69 -
SNR | Signal-to-noise ratio 61 69 - dB
THD | Total harmonic distortion - -85 -65

1. ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard (non-robust) analog input
pins should be avoided as this significantly reduces the accuracy of the conversion being performed on another analog
input. It is recommended to add a Schottky diode (pin to ground) to standard analog pins which may potentially inject
negative current.

Any positive injection current within the limits specified for Ijyypiny @nd Zliyyeiny in Section 6.3.12 does not affect the ADC
accuracy.

Better performance may be achieved in restricted Vppa, frequency and temperature ranges.

This number is obtained by the test board without additional noise, resulting in non-optimized value for oversampling mode.

Figure 30. ADC accuracy characteristics

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

|

: ET = Total Unajusted Error: maximum deviation
' between the actual and ideal transfer curves.

: Eo = Offset Error: maximum deviation

! between the first actual transition and the first

' ideal one.

: Ec = Gain Error: deviation between the last

' ideal transition and the last actual one.
|

I

Ep = Differential Linearity Error: maximum
deviation between actual steps and the ideal ones.
EL = Integral Linearity Error: maximum deviation
between any actual transition and the end point
correlation line.

VDA

0 1 2 3 4 5 6 7 // 4093 4094 4095 4096

MS19880V2
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Electrical characteristics

Figure 36. SPI timing diagram - slave mode and CPHA = 1(1)

NSS input \ . f:
ISU(NSSy=— - t(scK——> th(NSS) T+
« [[cPHA=1 Lo : ' : / \ :
g | cpoL=0 — ! '\ . ../ ! !
= W(SGKH) 1 " : ' ' N !
x | CPHA=1 toadil ) 6 ! ! | : i -
3| cpoL=1 % .. :. .
: Hoot ; t e T (SOKLLie by :
ta(s0) - i VSO h(SO) "> ig ey (ST,
MISO - , -- , [
OUTPUT 4CX MSB ouUT X BIT6 OUT X LSB OUT )—
tsu(S1) —e———> t— th(5))—>
MOSI f ) -
INPUT X MSB IN X BIT1IN X LSB IN X
ai14135
1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
Figure 37. SPI timing diagram - master mode!(")
High
NSS input
——— tg(SCK———>
-— 1
3| CPHA=0 f. \ / \ /.: \
8 CPOL=0 f : 1 : 1 - N
¥ | CPHA=0 h ! ) 1 1
1
1 1 1
! : | | ¥
| 1
= 1 | 1
2 [[cPHA=1 J_m_ . {
S | cPoL=o \ , — - - , U
x | cPHA=1 h ' . ! .
3| croL=1 _\_/I:_\:\_/_ -— IY:
1 | | 1
bt | 1
. ! tw(SCKH) i 1 t(sck)
iSO fsu(MI) {1} ty(SCKL) >, ' T (SCK)
J ]
INPUT X wmsen: X BIT6 IN ! X tsein X
| ! 1 [
r— th(M')_N :
MOSI X : X = ] X X
OUTPUT MSB OUT ! BIT1OUT LSB OUT
1 1 1
ty(MO) +a— th(MO) e
ai14136¢c
1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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7.7 LQFP48 package information

Figure 57. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline

SEATING
PLANE

"\

GAUGE PLANE

v
—
X

Al Y

PIN 1 A HHHHHHEHHH R
IDENTIFICATION 4 |

12
A,U‘i 5B_ME_V2

1. Drawing is not to scale.
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7.8 LQFP32 package information

Figure 59. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline
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1. Drawing is not to scale.
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Table 94. UFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch ultra thin fine pitch quad flat
package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
A3 - 0.152 - - 0.0060 -
0.180 0.230 0.280 0.0071 0.0091 0.0110
D 4.900 5.000 5.100 0.1929 0.1969 0.2008
D1 3.400 3.500 3.600 0.1339 0.1378 0.1417
D2 3.400 3.500 3.600 0.1339 0.1378 0.1417
E 4.900 5.000 5.100 0.1929 0.1969 0.2008
E1 3.400 3.500 3.600 0.1339 0.1378 0.1417
E2 3.400 3.500 3.600 0.1339 0.1378 0.1417
e - 0.500 - - 0.0197 -
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
ddd - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 62. UFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch ultra thin fine pitch quad flat
recommended footprint

A

5.30

3.80

Li>l
D
o

10000008
I

1 1
1 sas—| [
5.30 — — 3.80
1 1
L 3.45 | L
3 0.50 3
0.30 l | 7
. A
T poooooom ke
A A
- 3.80 >
AOB8_FP_V2
1. Dimensions are expressed in millimeters.
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7.10
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Thermal characteristics

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:

Ty max =Ty max + (Pp max x ©j,)

Where:

e T, maxis the maximum ambient temperature in °C,

e 0y, is the package junction-to-ambient thermal resistance, in °C/W,

e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P|;o max represents the maximum power dissipation on output pins where:
Pio max =X (VoL % lor) * Z((Vpp — Vo) * lon).

taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the
application.

Table 95. Thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction-ambient 36
UFQFPN32 - 5 x 5 mm /0.5 mm pitch
Thermal resistance junction-ambient 60
LQFP32 -7 x 7 mm /0.8 mm pitch
Thermal resistance junction-ambient 54
LQFP48 -7 x 7 mm / 0.5 mm pitch
Thermal resistance junction-ambient 48
WLCSP49 - 0.4 mm pitch

On Thermal resistance junction-ambient 64 °C/W

TFBGAG4 - 5 x 5 mm / 0.5 mm pitch
Thermal resistance junction-ambient 65
UFBGAG4 - 5 x 5 mm / 0.5 mm pitch
Thermal resistance junction-ambient 46
LQFP64 - 10 x 10 mm / 0.5 mm pitch
Thermal resistance junction-ambient 41
LQFP100 - 14 x 14 mm / 0.5 mm pitch
Thermal resistance junction-ambient 57
UFBGA100 - 7 x 7 mm / 0.5 mm pitch

3
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7.10.1

3

Figure 63. Thermal resistance
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Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural

Convection (Still Air). Available from www.jedec.org.
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