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VDD = 2.0 to 2.4 V
Conversion time 
up to 500 Ksps

Functional(2)
Range 1, 

Range 2 or 
Range 3

Full speed operation

VDD = 2.4 to 3.6 V
Conversion time 

up to 1 Msps
Functional(2)

Range 1, 
Range 2 or 

Range 3
Full speed operation

1. CPU frequency changes from initial to final must respect "FCPU initial < 4*FCPU final" to limit VCORE drop 
due to current consumption peak when frequency increases. It must also respect 5 µs delay between two 
changes. For example to switch from 4.2 MHz to 32 MHz, you can switch from 4.2 MHz to 16 MHz, wait 
5 µs, then switch from 16 MHz to 32 MHz.

2. Should be USB-compliant from I/O voltage standpoint, the minimum VDD is 3.0 V.

Table 4. CPU frequency range depending on dynamic voltage scaling 

 CPU frequency range Dynamic voltage scaling range

16 MHz to 32 MHz (1ws)
32 kHz to 16 MHz (0ws)

Range 1

8 MHz to 16 MHz (1ws)
32 kHz to 8 MHz (0ws)

Range 2

2.1 MHz to 4.2 MHz (1ws)
32 kHz to 2.1 MHz (0ws)

Range 3

Table 3. Functionalities depending on the operating power supply range (continued)

Operating power 
supply range

Functionalities depending on the operating power supply range

DAC and ADC 
operation

USB
Dynamic voltage 

scaling range
I/O operation
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Table 5. Working mode-dependent functionalities (from Run/active down to standby) 

Ips Run/Active Sleep
Low-

power 
Run

Low-
power 
Sleep

Stop Standby

Wakeup 
capability

Wakeup 
capability

CPU Y - Y - - - - -

Flash Y Y Y Y - - - -

RAM Y Y Y Y Y - - -

Backup Registers Y Y Y Y Y - Y -

EEPROM Y Y Y Y Y - - -

Brown-out reset 
(BOR)

Y Y Y Y Y Y Y -

DMA Y Y Y Y - - - -

Programmable 
Voltage Detector 
(PVD)

Y Y Y Y Y Y Y -

Power On Reset 
(POR)

Y Y Y Y Y Y Y -

Power Down Rest 
(PDR)

Y Y Y Y Y - Y -

High Speed 
Internal (HSI)

Y Y - - - - - -

High Speed 
External (HSE)

Y Y - - - - - -

Low Speed Internal 
(LSI)

Y Y Y Y Y - Y -

Low Speed 
External (LSE)

Y Y Y Y Y - Y -

Multi-Speed 
Internal (MSI)

Y Y Y Y - - - -

Inter-Connect 
Controller

Y Y Y Y - - - -

RTC Y Y Y Y Y Y Y -

RTC Tamper Y Y Y Y Y Y Y Y

Auto Wakeup 
(AWU)

Y Y Y Y Y Y Y Y

LCD Y Y Y Y Y - - -

USB Y Y - - - Y - -

USART Y Y Y Y Y (1) - -

SPI Y Y Y Y - - - -

I2C Y Y Y Y - (1) - -

ADC Y Y - - - - - -
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3.5 Low-power real-time clock and backup registers

The real-time clock (RTC) is an independent BCD timer/counter. Dedicated registers contain 
the sub-second, second, minute, hour (12/24 hour), week day, date, month, year, in BCD 
(binary-coded decimal) format. Correction for 28, 29 (leap year), 30, and 31 day of the 
month are made automatically. The RTC provides two programmable alarms and 
programmable periodic interrupts with wakeup from Stop and Standby modes.

The programmable wakeup time ranges from 120 µs to 36 hours.

The RTC can be calibrated with an external 512 Hz output, and a digital compensation 
circuit helps reduce drift due to crystal deviation. The RTC can also be automatically 
corrected with a 50/60Hz stable power line.

The RTC calendar can be updated on the fly down to sub second precision, which enables 
network system synchronization. A time stamp can record an external event occurrence, 
and generates an interrupt.

There are twenty 32-bit backup registers provided to store 80 bytes of user application data. 
They are cleared in case of tamper detection. Three pins can be used to detect tamper 
events. A change on one of these pins can reset backup register and generate an interrupt. 
To prevent false tamper event, like ESD event, these three tamper inputs can be digitally 
filtered.

3.6 GPIOs (general-purpose inputs/outputs)

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 AFIO registers. All GPIOs are high current capable. The 
alternate function configuration of I/Os can be locked if needed following a specific 
sequence in order to avoid spurious writing to the I/O registers. The I/O controller is 
connected to the AHB with a toggling speed of up to 16 MHz.

External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 23 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 83 GPIOs can be connected 
to the 16 external interrupt lines. The 7 other lines are connected to RTC, PVD, USB or 
Comparator events.



Pin descriptions STM32L151x6/8/B-A STM32L152x6/8/B-A

32/129 DocID024330 Rev 4

4 Pin descriptions

Figure 3. STM32L15xVxxxA UFBGA100 ballout

1. This figure shows the package top view.
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Table 8. Legend/abbreviations used in the pinout table 

Name Abbreviation Definition

Pin name
Unless otherwise specified in brackets below the pin name, the pin function 
during and after reset is the same as the actual pin name

Pin type

S Supply pin

I Input only pin

I/O Input / output pin

I/O structure

FT 5 V tolerant I/O

TC Standard 3.3 V I/O

B Dedicated BOOT0 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

Pin 
functions

Alternate 
functions

Functions selected through GPIOx_AFR registers

Additional 
functions

Functions directly selected/enabled through peripheral registers
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51 33 H8 L12 25 PB12 I/O FT PB12

SPI2_NSS/I2C2_SMBA/ 
USART3_CK/

LCD_SEG12/

TIM10_CH1

ADC_IN18/ 
COMP1_INP 
/VLCDRAIL2

52 34 G8 K12 26 PB13 I/O FT PB13
SPI2_SCK/

USART3_CTS/ 
LCD_SEG13/TIM9_CH1

ADC_IN19/ 
COMP1_INP

53 35 F8 K11 27 PB14 I/O FT PB14

SPI2_MISO/

USART3_RTS/

LCD_SEG14/TIM9_CH2

ADC_IN20/ 
COMP1_INP

54 36 F7 K10 28 PB15 I/O FT PB15

SPI2_MOSI/

LCD_SEG15/

TIM11_CH1

ADC_IN21/ 
COMP1_INP/
RTC_REFIN

55 - - K9 - PD8 I/O FT PD8
USART3_TX/

LCD_SEG28
-

56 - - K8 - PD9 I/O FT PD9
USART3_RX/

LCD_SEG29
-

57 - - J12 - PD10 I/O FT PD10
USART3_CK/

LCD_SEG30
-

58 - - J11 - PD11 I/O FT PD11
USART3_CTS/

LCD_SEG31
-

59 - - J10 - PD12 I/O FT PD12
TIM4_CH1/

USART3_RTS/ 
LCD_SEG32

-

60 - - H12 - PD13 I/O FT PD13 TIM4_CH2/LCD_SEG33 -

61 - - H11 - PD14 I/O FT PD14 TIM4_CH3/LCD_SEG34 -

62 - - H10 - PD15 I/O FT PD15 TIM4_CH4/LCD_SEG35 -

63 37 F6 E12 - PC6 I/O FT PC6 TIM3_CH1/LCD_SEG24 -

64 38 E7 E11 - PC7 I/O FT PC7 TIM3_CH2/LCD_SEG25 -

65 39 E8 E10 - PC8 I/O FT PC8 TIM3_CH3/LCD_SEG26 -

66 40 D8 D12 - PC9 I/O FT PC9 TIM3_CH4/LCD_SEG27 -

Table 9. STM32L151x6/8/B-A and STM32L152x6/8/B-A pin definitions (continued)

Pins

Pin name

P
in

 t
yp

e(1
)

I/O
 s

tr
u

ct
u

re

Main 
function(2) 

(after reset)

Pins functions

L
Q

F
P

10
0

L
Q

F
P

64

T
F

B
G

A
64

U
F

B
G

A
1

00

L
Q

F
P

48
 o

r 
U

F
Q

F
P

N
48

Alternate functions
Additional 
functions



DocID024330 Rev 4 43/129

STM32L151x6/8/B-A STM32L152x6/8/B-A Pin descriptions

51

67 41 D7 D11 29 PA8 I/O FT PA8
USART1_CK/MCO/ 

LCD_COM0
-

68 42 C7 D10 30 PA9 I/O FT PA9
USART1_TX/

LCD_COM1
-

69 43 C6 C12 31 PA10 I/O FT PA10
USART1_RX/

LCD_COM2
-

70 44 C8 B12 32 PA11 I/O FT PA11
USART1_CTS/

SPI1_MISO
USB_DM

71 45 B8 A12 33 PA12 I/O FT PA12
USART1_RTS/

SPI1_MOSI
USB_DP

72 46 A8 A11 34 PA13 I/O FT
JTMS-
SWDIO

JTMS-SWDIO -

73 - - C11 - PH2 I/O FT PH2 - -

74 47 D5 F11 35 VSS_2 S - VSS_2 - -

75 48 E5 G11 36 VDD_2 S - VDD_2 - -

76 49 A7 A10 37 PA14 I/O FT
JTCK-

SWCLK
JCTK-SWCLK -

77 50 A6 A9 38 PA15 I/O FT JTDI
TIM2_CH1_ETR/PA15/ 

SPI1_NSS/
LCD_SEG17

-

78 51 B7 B11 - PC10 I/O FT PC10

USART3_TX/

LCD_SEG28/

LCD_SEG40/

LCD_COM4

-

79 52 B6 C10 - PC11 I/O FT PC11

USART3_RX/

LCD_SEG29/

LCD_SEG41/

LCD_COM5

-

80 53 C5 B10 - PC12 I/O FT PC12

USART3_CK/

LCD_SEG30/

LCD_SEG42/
LCD_COM6

-

81 - - C9 - PD0 I/O FT PD0 SPI2_NSS/TIM9_CH1 -

Table 9. STM32L151x6/8/B-A and STM32L152x6/8/B-A pin definitions (continued)

Pins

Pin name

P
in

 t
yp

e(1
)

I/O
 s

tr
u

ct
u

re

Main 
function(2) 

(after reset)

Pins functions

L
Q

F
P

10
0

L
Q

F
P

64

T
F

B
G

A
64

U
F

B
G

A
1

00

L
Q

F
P

48
 o

r 
U

F
Q

F
P

N
48

Alternate functions
Additional 
functions



DocID024330 Rev 4 69/129

STM32L151x6/8/B-A STM32L152x6/8/B-A Electrical characteristics

105

          

Table 25. Peripheral current consumption(1) 

Peripheral

Typical consumption, VDD = 3.0 V, TA = 25 °C

Unit
Range 1, 
VCORE=

1.8 V 
VOS[1:0] = 01

Range 2, 
VCORE=

1.5 V 
VOS[1:0] = 10

Range 3, 
VCORE=

1.2 V 
VOS[1:0] = 11

Low-power 
sleep and run

APB1

TIM2 11.3 9.0 7.3 9.0

µA/MHz 
(fHCLK)

TIM3 11.4 9.1 7.1 9.1

TIM4 11.3 9.0 7.3 9.0

TIM6 3.9 3.1 2.5 3.1

TIM7 4.2 3.3 2.6 3.3

LCD 4.7 3.6 2.9 3.6

WWDG 3.7 2.9 2.4 2.9

SPI2 5.9 4.8 3.9 4.8

USART2 8.1 6.6 5.1 6.6

USART3 7.9 6.4 5.0 6.4

I2C1 7.8 6.1 4.9 6.1

I2C2 7.2 5.7 4.6 5.7

USB 12.7 10.3 8.1 10.3

PWR 3.1 2.4 2.0 2.4

DAC 6.6 5.3 4.3 5.3

COMP 5.3 4.3 3.4 4.3

APB2

SYSCFG & RI 2.2 1.9 1.6 1.9

µA/MHz 
(fHCLK)

TIM9 9.1 7.3 5.9 7.3

TIM10 6.0 4.9 3.9 4.9

TIM11 5.8 4.6 3.8 4.6

ADC(2) 8.7 7.0 5.6 7.0

SPI1 4.4 3.4 2.8 3.4

USART1 8.1 6.5 5.2 6.5

AHB

GPIOA 4.4 3.5 2.9 3.5

GPIOB 4.4 3.5 2.9 3.5

GPIOC 3.7 3.0 2.5 3.0

GPIOD 3.6 2.8 2.4 2.8

GPIOE 4.7 3.8 3.1 3.8

GPIOH 3.7 2.9 2.4 2.9

CRC 0.6 0.4 0.4 0.4

FLASH 12.2 10.2 7.8 -(3)

DMA1 12.4 10.1 8.2 10.1

All enabled 160 135 103 124.8
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6.3.6 External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard GPIO. The 
external clock signal has to respect the I/O characteristics in Section 6.3.13. However, the 
recommended clock input waveform is shown in Figure 15.

          

Figure 15. High-speed external clock source AC timing diagram

Table 27. High-speed external user clock characteristics(1) 

1. Guaranteed by design.

Symbol Parameter Conditions Min Typ Max Unit

fHSE_ext
User external clock source 
frequency

CSS is on or 
PLL is used

1

8 32 MHz
CSS is off, PLL 

not used
0

VHSEH OSC_IN input pin high level voltage

-

0.7VDD - VDD

VHSEL OSC_IN input pin low level voltage VSS 0.3VDD

tw(HSEH)
tw(HSEL)

OSC_IN high or low time 12 - -

ns
tr(HSE)
tf(HSE)

OSC_IN rise or fall time - - 20

Cin(HSE) OSC_IN input capacitance - - 2.6 - pF



Electrical characteristics STM32L151x6/8/B-A STM32L152x6/8/B-A

78/129 DocID024330 Rev 4

Multi-speed internal (MSI) RC oscillator

          

Table 33. MSI oscillator characteristics 

Symbol Parameter Condition Typ Max Unit

fMSI
Frequency after factory calibration, done at 
VDD= 3.3 V and TA = 25 °C

MSI range 0 65.5 -

kHz 
MSI range 1 131 -

MSI range 2 262 -

MSI range 3 524 -

MSI range 4 1.05 -

MHzMSI range 5 2.1 -

MSI range 6 4.2 -

ACCMSI Frequency error after factory calibration - ±0.5 - %

DTEMP(MSI)
(1) MSI oscillator frequency drift 

0 °C ≤ TA ≤ 105 °C
- ±3 - %

DVOLT(MSI)
(1) MSI oscillator frequency drift 

1.65 V ≤ VDD ≤ 3.6 V, TA = 25 °C
- - 2.5 %/V

IDD(MSI)
(2) MSI oscillator power consumption

MSI range 0 0.75 -

µA

MSI range 1 1 -

MSI range 2 1.5 -

MSI range 3 2.5 -

MSI range 4 4.5 -

MSI range 5 8 -

MSI range 6 15 -

tSU(MSI) MSI oscillator startup time

MSI range 0 30 -

µs

MSI range 1 20 -

MSI range 2 15 -

MSI range 3 10 -

MSI range 4 6 -

MSI range 5 5 -

MSI range 6, 
Voltage range 1 
and 2

3.5 -

MSI range 6, 
Voltage range 3

5 -
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6.3.8 PLL characteristics

The parameters given in Table 34 are derived from tests performed under ambient 
temperature and VDD supply voltage conditions summarized in Table 14.

          

tSTAB(MSI)
(2) MSI oscillator stabilization time

MSI range 0 - 40

µs

MSI range 1 - 20

MSI range 2 - 10

MSI range 3 - 4

MSI range 4 - 2.5

MSI range 5 - 2

MSI range 6, 
Voltage range 1 
and 2

- 2

MSI range 3, 
Voltage Range 3

- 3

fOVER(MSI) MSI oscillator frequency overshoot

Any range to 
range 5

- 4

MHz
Any range to 
range 6

- 6

1. This is a deviation for an individual part, once the initial frequency has been measured.

2. Guaranteed by characterization results.

Table 33. MSI oscillator characteristics (continued)

Symbol Parameter Condition Typ Max Unit

Table 34. PLL characteristics 

Symbol Parameter
Value

Unit
Min Typ Max(1)

1. Guaranteed by characterization results.

fPLL_IN

PLL input clock(2)

2. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with 
the range defined by fPLL_OUT.

2 - 24 MHz

PLL input clock duty cycle 45 - 55 %

fPLL_OUT PLL output clock 2 - 32 MHz

tLOCK

PLL lock time

PLL input = 16 MHz

PLL VCO = 96 MHz

- 115 160 µs

Jitter Cycle-to-cycle jitter - - ± 600 ps

IDDA(PLL) Current consumption on VDDA - 220 450
µA

IDD(PLL) Current consumption on VDD - 120 150
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Static latch-up

Two complementary static tests are required on six parts to assess the latch-up 
performance: 

• A supply overvoltage is applied to each power supply pin

• A current injection is applied to each input, output and configurable I/O pin

These tests are compliant with EIA/JESD 78A IC latch-up standard.

          

6.3.12 I/O current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below VSS or 
above VDD (for standard pins) should be avoided during normal product operation. 
However, in order to give an indication of the robustness of the microcontroller in cases 
when abnormal injection accidentally happens, susceptibility tests are performed on a 
sample basis during device characterization.

Functional susceptibility to I/O current injection 

While a simple application is executed on the device, the device is stressed by injecting 
current into the I/O pins programmed in floating input mode. While current is injected into 
the I/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher 
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out 
of –5 µA/+0 µA range), or other functional failure (for example reset occurrence, oscillator 
frequency deviation, LCD levels).

The test results are given in Table 42. 

          

Note: It is recommended to add a Schottky diode (pin to ground) to analog pins which may 
potentially inject negative currents.

Table 41. Electrical sensitivities 

Symbol Parameter Conditions Class

LU Static latch-up class TA = +105 °C conforming to JESD78A II level A

Table 42. I/O current injection susceptibility 

Symbol Description

Functional susceptibility 

UnitNegative 
injection

Positive 
injection

IINJ

Injected current on all 5 V tolerant (FT) pins -5 NA

mAInjected current on BOOT0 -0 NA

Injected current on any other pin -5 +5
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6.3.13 I/O port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 43 are derived from tests 
performed under conditions summarized in Table 14. All I/Os are CMOS and TTL compliant.

          

          

Table 43. I/O static characteristics 

Symbol Parameter Conditions Min Typ Max Unit

VIL Input low level voltage
TC and FT I/O - - 0.3 VDD

(1)(2)

V

BOOT0 - 0.14 VDD
(2)

VIH Input high level voltage

TC I/O 0.45 VDD+0.38(2) - -

FT I/O 0.39 VDD+0.59(2) - -

BOOT0 0.15 VDD+0.56(2) - -

Vhys
I/O Schmitt trigger voltage 
hysteresis(2)

TC and FT I/O - 10% VDD
(3) -

BOOT0 - 0.01 -

Ilkg Input leakage current(4)

VSS ≤ VIN ≤ VDD
I/Os with LCD

- - ±50

nA

VSS ≤ VIN ≤ VDD
I/Os with analog 

switches
- - ±50

VSS ≤ VIN ≤ VDD
I/Os with analog 

switches and LCD
- - ±50

VSS ≤ VIN ≤ VDD
I/Os with USB

- - ±250

VSS ≤ VIN ≤ VDD
TC and FT I/O

- - ±50

FT I/O

VDD ≤ VIN ≤ 5V
- - ±10 uA

RPU
Weak pull-up equivalent 
resistor(5)(1) VIN = VSS 30 45 60 kΩ

RPD
Weak pull-down equivalent 
resistor(5) VIN = VDD 30 45 60 kΩ

CIO I/O pin capacitance - - 5 - pF

1. Guaranteed by test in production.

2. Guaranteed by design.

3. With a minimum of 200 mV.

4. The max. value may be exceeded if negative current is injected on adjacent pins.

5. Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This 
PMOS/NMOS contribution to the series resistance is minimal (~10% order).
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Figure 19. I/O AC characteristics definition 

6.3.14 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up 
resistor, RPU (see Table 46).

Unless otherwise specified, the parameters given in Table 46 are derived from tests 
performed under ambient temperature and VDD supply voltage conditions summarized in 
Table 14. 

          

Table 46. NRST pin characteristics 

Symbol Parameter Conditions Min Typ Max Unit

VIL(NRST)
(1) NRST input low level voltage - - - 0.3 VDD

V

VIH(NRST)
(1) NRST input high level voltage - 0.39 VDD+0.59 -

VOL(NRST)
(1) NRST output low level voltage

IOL = 2 mA

2.7 V < VDD < 3.6 V
- -

0.4
IOL = 1.5 mA

1.65 V < VDD < 2.7 V
- -

Vhys(NRST)
(1) NRST Schmitt trigger voltage 

hysteresis 
- - 10%VDD

(2) mV

RPU
Weak pull-up equivalent 
resistor(3) VIN = VSS 30 45 60 kΩ

VF(NRST)
(1) NRST input filtered pulse - - - 50 ns

VNF(NRST)
(1) NRST input not filtered pulse - 350 - - ns

1. Guaranteed by design.

2. 200 mV minimum value

3. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series 
resistance is around 10%.
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Figure 22. SPI timing diagram - slave mode and CPHA = 0

Figure 23. SPI timing diagram - slave mode and CPHA = 1(1)

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.
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tS Sampling time(5)

Direct channels

2.4 V ≤ VDDA ≤ 3.6 V
0.25 - -

µs

Multiplexed channels

2.4 V ≤ VDDA ≤ 3.6 V
0.56 - -

Direct channels

1.8 V ≤ VDDA ≤ 2.4 V
0.56 - -

Multiplexed channels

1.8 V ≤ VDDA ≤ 2.4 V
1 - -

- 4 - 384 1/fADC

tCONV
Total conversion time 
(including sampling time)

fADC = 16 MHz 1 - 24.75 µs

-
4 to 384 (sampling 
phase) +12 (successive 
approximation)

1/fADC

CADC
Internal sample and hold 
capacitor

Direct channels -
16

-
pF

Multiplexed channels - -

fTRIG
External trigger frequency

Regular sequencer

12-bit conversions - - Tconv+1 1/fADC

6/8/10-bit conversions - - Tconv 1/fADC

fTRIG
External trigger frequency

Injected sequencer

12-bit conversions - - Tconv+2 1/fADC

6/8/10-bit conversions - - Tconv+1 1/fADC

RAIN Signal source impedance(5) - - - 50 κΩ

tlat
Injection trigger conversion 
latency

fADC = 16 MHz 219 - 281 ns

- 3.5 - 4.5 1/fADC

tlatr
Regular trigger conversion 
latency

fADC = 16 MHz 156 - 219 ns

- 2.5 - 3.5 1/fADC

tSTAB Power-up time - - - 3.5 µs

1. The VREF+ input can be grounded if neither the ADC nor the DAC are used (this allows to shut down an 
external voltage reference).

2. The current consumption through VREF is composed of two parameters:

- one constant (max 300 µA)

- one variable (max 400 µA), only during sampling time + 2 first conversion pulses.

So, peak consumption is 300+400 = 700 µA and average consumption is 300 + [(4 sampling + 2) /16] x 400 
= 450 µA at 1Msps

3. VREF+ can be internally connected to VDDA and VREF- can be internally connected to VSSA, depending on 
the package. Refer to Section 4: Pin descriptions for further details.

4. VSSA or VREF- must be tied to ground.

5. See  Table 57: Maximum source impedance RAIN max for RAIN limitations

Table 55. ADC characteristics (continued)

Symbol Parameter  Conditions Min Typ Max Unit
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Figure 34. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package recommended 
footprint

1. Dimensions are in millimeters.

E3 - 7.500 - - 0.2953 -

e - 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

ccc - - 0.080 - - 0.0031

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

Table 65. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package mechanical 
data (continued)

Symbol
millimeters inches(1)

Min Typ Max Typ Min Max
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7.3 LQFP48 7 x 7 mm, 48-pin low-profile quad flat package 
information

Figure 36. LQFP48 7 x 7 mm, 48-pin low-profile quad flat package outline

1. Drawing is not to scale.
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7.7 Thermal characteristics

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

TJ max = TA max + (PD max × ΘJA)

Where:

• TA max is the maximum ambient temperature in ° C,

• ΘJA is the package junction-to-ambient thermal resistance, in ° C/W,

• PD max is the sum of PINT max and PI/O max (PD max = PINT max + PI/Omax),

• PINT max is the product of IDD and VDD, expressed in Watts. This is the maximum chip 
internal power.

PI/O max represents the maximum power dissipation on output pins where:

PI/O max = Σ (VOL × IOL) + Σ((VDD – VOH) × IOH),

taking into account the actual VOL / IOL and VOH / IOH of the I/Os at low and high level in the 
application.

          

Table 72. Thermal characteristics 

Symbol Parameter Value Unit

ΘJA

Thermal resistance junction-ambient 
UFBGA100 - 7 x 7 mm

59

°C/W

Thermal resistance junction-ambient 
LQFP100 - 14 x 14 mm / 0.5 mm pitch

46

Thermal resistance junction-ambient 
TFBGA64 - 5 x 5 mm

65

Thermal resistance junction-ambient 
LQFP64 - 10 x 10 mm / 0.5 mm pitch

45

Thermal resistance junction-ambient 
LQFP48 - 7 x 7 mm / 0.5 mm pitch

55

Thermal resistance junction-ambient 
UFQFPN48 - 7 x 7 mm / 0.5 mm pitch

33


