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STM32F072x8 STM32F072xB

Pinouts and pin descriptions

3

Figure 4. LQFP100 package pinout
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Pinouts and pin descriptions STM32F072x8 STM32F072xB

Table 13. STM32F072x8/xB pin definitions (continued)

Pin numbers Pin functions
[ee]
< )
5 Pin name =
8 < o i 5 |9
S § el 3 o Y | (function upon Pin § g "
S |2 |lo || |w type| & | 2 Alt te functi Additional
O] o BT S| 0 reset) ernate functions functions
oo 8982 =
= N i sy |3 -
LL
(@4
-
EVENTOUT,
K5 | 33 | H5 | 24 - - PC4 /10 | TTa | - USART3_TX ADC _IN14
TSC_G3_101, ADC_IN15,
L5 | 34 | H6 | 25 - - PC5 /1O | TTa | - USART3_ RX WKUP5
TIM3_CH3, TIM1_CH2N,
TSC_G3_102,
M5 |35 | F5 | 26 | 18 | G5 PBO /1O | TTa | - EVENTOUT, ADC_IN8
USART3_CK
TIM3_CH4,
USART3_RTS,
M6 | 36 | G5 | 27 | 19 | G4 PB1 /1O | TTa | - TIM14_CH1, ADC_IN9
TIM1_CHS3N,
TSC_G3 103
L6 | 37 | G6 | 28 | 20 | G3 PB2 /1O | FT | - TSC_G3_104 -
M7 | 38 - - - - PE7 /10O | FT | - TIM1_ETR -
L7 | 39 - - - - PES8 /10 | FT | - TIM1_CH1N -
M8 | 40 - - - - PE9 /1O | FT | - TIM1_CH1 -
L8 | 41 - - - - PE10 /10 | FT | - TIM1_CH2N -
M9 | 42 - - - - PE11 /10 | FT | - TIM1_CH2 -
SPI1_NSS, 12S1_WS,
L9 | 43 - - - - PE12 10 | FT | - TIM1_CH3N -
SPI1_SCK, 1281_CK,
M10 | 44 - - - - PE13 /10 | FT | - TIM1_CH3 -
SPI1_MISO, 12S1_MCK,
M11| 45 - - - - PE14 /1O | FT | - TIM1_CH4 -
SPI1_MOSI, 12S1_SD,
M12| 46 - - - - PE15 /10 | FT | - TIM1_BKIN -
SPI2_SCK, 12C2_SCL,
L10| 47 | G7 | 29 | 21 | E3 PB10 /10 | FT | - USART3_TX, CEC, -
TSC_SYNC, TIM2_CH3
USART3_RX,
TIM2_CH4,
L11 | 48 | H7 | 30 | 22 | G2 PB11 /1O | FT | - EVENTOUT, -
TSC_G6_I01,
12C2_SDA
F12| 49 | D5 | 31 | 23 | D3 VSS S - - Ground
36/128 DoclD025004 Rev 5 ‘Yl




STM32F072x8 STM32F072xB

Pinouts and pin descriptions

Table 13. STM32F072x8/xB pin definitions (continued)

Pin numbers

Pin functions

[c0]
5 o
5 Pin name >
S < o i |9
S § el 3 o Y | (function upon Pin § g "
< ol | ¢ type | += . Additional
U T =T reset) n | Z Alternate functions .
a5l R2lols |2 o functions
L | =) - < ; =
S o
LL
(04
-
) ) @) USART3_RX, )
C10| 79 | B6 | 52 PC11 /O | FT USART4_RX
- - 3) USART3_CK, i
B10| 80 | C5 | 53 PC12 /0 | FT USART4_CK
) ) ) ) @) | SPIZ_NSS, 1282_WS, )
C9 | 81 PDO /O | FT CAN_RX
) ) ) ) @) | SPI2_SCK, 1282_CK, )
B9 | 82 PD1 /0 | FT CAN_TX
. ) 3) USART3_RTS, )
C8 | 83 | B5 | 54 PD2 /O | FT TIM3_ETR
SPI2_MISO, 12582_MCK,
B8 | 84 | - - - - PD3 /O | FT | - USART2 CTS -
SPI2_MOSI, 12S2_8D,
B7 | 85| - - - - PD4 /0 | FT | - USART2_RTS -
A6 | 86 | - - - - PD5 /O | FT | - USART2_TX -
B6 | 87 | - - - - PD6 /O | FT | - USART2_RX -
A5 | 88 | - - - - PD7 /O | FT | - USART2_CK -
SPI1_SCK, 12S1_CK,
TIM2_CH2,
A8 | 89 | A5 | 55 | 39 | A3 PB3 /O | FT | - TSC_G5_ 101, -
EVENTOUT
SPI1_MISO, 12S1_MCK,
TIM17_BKIN,
A7 | 90 | A4 | 56 | 40 | A4 PB4 /o | FT | - TIM3_CH1, -
TSC_G5_102,
EVENTOUT
SPI1_MOSI, 12S1_8D,
12C1_SMBA,
C5|91|C4 |57 |41 | B4 PB5 /o | FT | - TIM16_BKIN, WKUP6
TIM3_CH2
12C1_SCL, USART1_TX,
B5| 92 D3| 58 |42 | C4 PB6 /O | FTf | - TIM16_CH1N, -
TSC_G5_103
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STM32F072x8 STM32F072xB

Electrical characteristics

6.1.6 Power supply scheme
Figure 13. Power supply scheme
VBAT,——l
L *
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1.65-3.6V e (LSE, RTC,
X Backup registers)
- Power switch
ﬁD_D Vcore
3xV ="
= IF'_‘,_. Regulator—ﬂ :
1
1
1
Vobio1 ! 1
! I
z | Kernel logic :
3x 100 nF GPIOs [ G Iooic (CPU, Digital|
[ .
+1x 4.7 uF E 9 & Memories) :
. 1
| I
3 X Vss 1 :
! I
- | 1
|
Vbpio2 1 :
Vbpio2 : 1
1
VDDIO2 ! 1
1
100 nF ot g i
+4.7 uF GPIOs [ 2 togic |
3 |
- I
Vss |
= L o e )
vV
DDA VDDA
10 nF Vrers | ADC/ > Analog:
+1 pF VREE. DAC o (RCs,PLL, ...)
Vssa
MSv32190V1
Caution:  Each power supply pair (Vpp/Vss, Vpopa/Vssa etc.) must be decoupled with filtering ceramic

capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB to ensure the good functionality of

the device.
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STM32F072x8 STM32F072xB Electrical characteristics

Table 33. Typical current consumption, code executing from Flash memory,
running from HSE 8 MHz crystal

Typical consumption in Typical consumption in
Run mode Sleep mode
Symbol | Parameter fHoLK Unit
Peripherals | Peripherals | Peripherals | Peripherals
enabled disabled enabled disabled
48 MHz 24.1 13.5 14.6 3.5
36 MHz 18.3 10.5 11.1 2.9
32 MHz 16.5 9.6 10.0 2.7
24 MHz 12.9 7.6 7.8 2.2
Current
| consumption 16 MHz 8.9 5.3 55 1.7 A
m.
DD | fromVpp | g MHz 48 3.1 3.1 1.2
supply
4 MHz 3.1 2.1 2.2 1.1
2 MHz 2.1 1.6 1.6 1.0
1 MHz 1.6 1.3 14 1.0
500 kHz 1.3 1.2 1.2 1.0
48 MHz 163.3
36 MHz 124.3
32 MHz 111.9
24 MHz 87.1
Current
| consumption | 16 MHz 62.5 UA
PDA | fromVppa | 8 MHz 25
supply
4 MHz 25
2 MHz 2.5
1 MHz 2.5
500 kHz 2.5

I/O system current consumption

The current consumption of the I/O system has two components: static and dynamic.

I/0 static current consumption

All the 1/0s used as inputs with pull-up generate current consumption when the pin is
externally held low. The value of this current consumption can be simply computed by using
the pull-up/pull-down resistors values given in Table 53: I/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to
estimate the current consumption.

Additional 1/0 current consumption is due to I/Os configured as inputs if an intermediate
voltage level is externally applied. This current consumption is caused by the input Schmitt

3
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STM32F072x8 STM32F072xB

Electrical characteristics

1.

Guaranteed by design, not tested in production.

Figure 15. High-speed external clock source AC timing diagram
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tw(HSEH?

|<—>:
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MS19214V2

Low-speed external user clock generated from an external source

In bypass mode the LSE 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 6.3.14. However,
the recommended clock input waveform is shown in Figure 16.

Table 38. Low-speed external user clock characteristics

Symbol Parameter(® Min Typ Max Unit
fLsE ext | User external clock source frequency - 32.768 1000 kHz
Visen |OSC32_IN input pin high level voltage | 0.7 Vppox - Vopiox v
Vi seL |OSC32_IN input pin low level voltage Vss - 0.3 Vpplox
fw(LSEH) 0SC32_IN high or low time 450 - -
tw(LsEL)
ns
t(LSE) | 0SC32 IN rise or fall time ; ; 50
tiLsE)

1.

Guaranteed by design, not tested in production.

Figure 16. Low-speed external clock source AC timing diagram

MS19215V2

3
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Electrical characteristics STM32F072x8 STM32F072xB

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 18. Typical application with a 32.768 kHz crystal

Resonator with integrated
capacitors
. Cu
* 32768 kHz Drive
—l::_—o 3 esonator programmable
1" amplifier
0SC32_0oUuT
MS30253Vv2
Note: An external resistor is not required between OSC32_IN and OSC32_OUT and it is forbidden
to add one.
6.3.8 Internal clock source characteristics

The parameters given in Table 41 are derived from tests performed under ambient
temperature and supply voltage conditions summarized in Table 24: General operating
conditions. The provided curves are characterization results, not tested in production.

3
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STM32F072x8 STM32F072xB Electrical characteristics

High-speed internal 48 MHz (HSI48) RC oscillator

Table 43. 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) %
Ta=—401to 105 °C | -4.9C) - 470 | %

MGy | AcCURaCY Of the HSIA Ta=-10to85°C | 41® | - | 370 | %
oscillator (factory calibrated) To=0t070°C -3.84 R 3.4 %

Tp=25°C -2.8 - 29 %

tsuHsias) | HS148 oscillator startup time - - - 6() us
IDDA(HSI48) ?ﬂgﬁ,ﬁiﬁyf for power - - 312 | 350 | pA

1. Vppa =3.3V, Ty =—40to 105 °C unless otherwise specified.
2. Guaranteed by design, not tested in production.

3. Data based on characterization results, not tested in production.

Figure 21. HSI48 oscillator accuracy characterization results

0,
5% e MAX

4% \ b MIN
) \\

2%
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0% . . . : . . . AR
-40 -20 0 20 40 60 80 100 120
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3% .H

N \
5% \

MS34206V1
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STM32F072x8 STM32F072xB

Electrical characteristics

Table 57. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
fapc = 14 MHz, - - 823 kHz
frric® | External trigger frequency 12-bit resolution
12-bit resolution - - 17 1fapc
VAIN Conversion voltage range - 0 - Vbpa \
RA|N(2) External input impedance ?’Zglsggaftgndit:i?: - - 50 kQ
@ Sampling switch ) ) i
Rapc resistance 1 kQ
Internal sample and hold
@ - - -
Capc capacitor 8 pF
fADC =14 MHz 5.9 us
tcal @@ | Calibration time
- 83 1fapc
1.5 ADC 1.5 ADC
ADC clock = HSI14 cycles + 2 - cycles + 3 -
fecLk cycles fpcLk cycles
W (2)(4) ADC_DR register ready f
LATENCY latency ADC clock = PCLK/2 - 4.5 - PCLK
cycle
ADC clock = PCLK/4 - 8.5 - fPoLK
cycle
fADC = fPCLK/2 =14 MHz 0.196 us
fanc = frciLk/2 5.5 MpcLk
t|atr(2) Trigger conversion latency | fapc = fpcLk/4 = 12 MHz 0.219 Ms
fanc = froLk/4 10.5 pcik
fADC = fHS|14 =14 MHz 0.179 - 0.250 us
. ADC jitter on trigger
Jitt = - -
iteranc | . rversion fanc = fusi1a 1 Musia
fapc = 14 MHz 0.107 - 17.1 us
ts(z) Sampling time ADC
- 1.5 - 2395 1fapc
tSTAB(Z) Stabilization time - 14 1/fADC
fapc = 14 MHz, 1 - 18 us
; 2) | Total conversion time 12-bit resolution
CONV (including sampling time) ;
12-bit resolution 14 to 252 (tg for sampling +12.5 for Viape

successive approximation)

1. During conversion of the sampled value (12.5 x ADC clock period), an additional consumption of 100 pA on Ippa and 60 pA
on Ipp should be taken into account.

w n

Guaranteed by design, not tested in production.
Specified value includes only ADC timing. It does not include the latency of the register access.

4. This parameter specify latency for transfer of the conversion result to the ADC_DR register. EOC flag is set at this time.

S74
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Electrical characteristics STM32F072x8 STM32F072xB

Equation 1: Ry max formula

R Ts R
< —
AN fapc X Cape X In(2N+2) ADC

The formula above (Equation 1) is used to determine the maximum external impedance
allowed for an error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 58. Rpy max for fapc = 14 MHz

T, (cycles) ts (US) Ran max (kQ)®

15 0.11 0.4

75 0.54 5.9

13.5 0.96 11.4

28.5 2.04 25.2

415 2.96 37.2

55.5 3.96 50

715 5.11 NA
239.5 17.1 NA

1. Guaranteed by design, not tested in production.

Table 59. ADC accuracy@E)

Symbol Parameter Test conditions Typ Max®) Unit
ET Total unadjusted error 1.3 12
EO Offset error fecLk = 48 MHz, +1 15
EG Gai fADC =14 MHz, RAIN <10 kQ 105 5 LSB
ain error Vppa =3V 10 3.6 V $0. +1.
ED Differential linearity error Tp=25°C 0.7 +1
EL Integral linearity error 0.8 +1.5
ET Total unadjusted error 3.3 4
EO  |Offset error frcLk =48 MHz, +1.9 +2.8
EG Gai fADC =14 MHz, RAIN <10 kQ 08 3 LSB
ain error Vppa=27 V1036V = *
ED Differential linearity error Tp=-40to 105°C +0.7 +1.3
EL Integral linearity error 1.2 1.7
ET Total unadjusted error 3.3 4
EO Offset error fpcLk = 48 MHz, +1.9 2.8
EG Gai fADC =14 MHZ, RA|N <10 kQ o8 3 LSB
+ +
ain eror Vppa =24 V10 3.6 V = N
ED Differential linearity error Tp=25°C +0.7 +1.3
EL Integral linearity error 1.2 1.7

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

3
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Electrical characteristics STM32F072x8 STM32F072xB

6.3.17 DAC electrical specifications

Table 60. DAC characteristics

Symbol Parameter Min | Typ Max Unit Comments

Analog supply voltage for

VoA [pAC ON 24 - 3.6 Y, -
R .. (1) |Resistive load with buffer S - - kQ | Load connected to Vgga
LOAD
ON 25 - - kQ |Load connected to Vppa
When the buffer is OFF, the
RA() Impedance output with ) ) 15 KQ Minimum resistive load between
0 buffer OFF DAC_OUT and Vgg to have a
1% accuracy is 1.5 MQ
Maximum capacitive load at
CLoap'" | Capacitive load - - 50 pF | DAC_OUT pin (when the buffer

is ON).

It gives the maximum output
0.2 - - v | excursion of the DAC.
It corresponds to 12-bit input
code (0xOEQ) to (OxF1C) at
V =3.6 V and (0x155) and
- - \Y, -0.2 \Y, DDA
DDA (OXEAB) at Vppp = 2.4 V

DAC_OUT |Lower DAC_OUT voltage
min( | with buffer ON

DAC_OUT | Higher DAC_OUT voltage
max(") | with buffer ON

DAC_(?UT Lower DAC_OUT voltage
min(") with buffer OFF It gives the maximum output

DAC_OUT | Higher DAC_OUT voltage i ~ Ve —1sB| v excursion of the DAC.
max(") | with buffer OFF DDA

With no load, middle code

DAC DC current ) ) 600 bA (0x800) on the input
IDDA(1) consumption in quiescent
mode(@ ) ) 700 uA With no load, worst code

(0xF1C) on the input

Given for the DAC in 10-bit

Differential non linearity ) ) 0.5 LSB configuration
DNL®) Difference between two
consecutive code-1LSB) i i +2 LSB legn for Fhe DAC in 12-bit
configuration
Integral non linearity ) ) +1 LSB Given for the DAC in 10-bit
(difference between B configuration
INL® measured value at Code i
and the value at Codeiona | ) 4 Lsp | Given for the DAC in 12-bit
line drawn between Code 0 = configuration
and last Code 1023)
Offset error ) ) *10 mv )
(difference between } } +3 LSB Given for the DAC in 10-bit at
Offset® | measured value at Code - Vppa=3.6V
(0x800) and the ideal value . - .
= Vppa'2) ) ) +12 LSB Given for the DAC in 12-bit at

VDDA =36V

88/128 DoclD025004 Rev 5 ‘Yl




Electrical characteristics STM32F072x8 STM32F072xB

Figure 34. 1°S master timing diagram (Philips protocol)

CPOL=0

CK output

CPOL =1

WS output \'
et tV(SD_MT) e pith(SD_MT)

SDtransmit >< LSB transmit(2)>< M$B transmit Bitn transmit

tsu(SD_MR) h(SD_MR)
SDreceive >< LSB receive(2) [ MSB receive Bitn receive LSB receive

1. Data based on characterization results, not tested in production.
2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first

LSB transmit

MSv39720V1

byte.
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Package information STM32F072x8 STM32F072xB

Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 37. UFBGA100 package marking example

| Product identification (1)

STM32F «— | |
072VBHL «
«—— Date code
Y| ww

Pin 1 identification — -
\‘ IE// Revision code

MS35585V1

1. Parts marked as "ES", "E" or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.

3
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STM32F072x8 STM32F072xB
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Table 73. LQPF100 package mechanical data (continued)

millimeters inches®
Symbol
Min Typ Max Min Typ Max
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -
e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 39. Recommended footprint for LQFP100 package
75 51
(A 11
E?G 0.5—>1« E 50
= ' v =
= =
= 03 £
= =
167 143__ =5 =
= =
= =
= =
= =
= =
%00 EZG
v ‘ ‘
< 12.3 >
< 16.7 >
ai14906¢
1. Dimensions are expressed in millimeters.
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Package information

3

Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier

location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 40. LQFP100 package marking example

Pin 1 identification \\.b.

e

e

=

| __— Revision code
R+

| —— Date code

Product identification

MS35586V1

1. Parts marked as "ES", "E" or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.
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Table 74. UFBGA64 package mechanical data (continued)

millimeters inches®
Symbol
Min Typ Max Min Typ Max
A 0.460 0.530 0.600 0.0181 0.0209 0.0236
ddd - - 0.080 - - 0.0031
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 42. Recommended footprint for UFBGA64 package
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Table 75. UFBGA64 recommended PCB design rules
Dimension Recommended values
Pitch 0.5
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the soldermask

registration tolerance)

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm

Pad trace width

0.100 mm
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LQFP64 package information

LQFP64 is a 64-pin, 10 x 10 mm low-profile quad flat package.

Figure 44. LQFP64 package outline
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1. Drawing is not to scale.
Table 76. LQFP64 package mechanical data
millimeters inches®
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 - 0.200 0.0035 - 0.0079
D - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -
E - 12.000 - - 0.4724 -
E1 - 10.000 - - 0.3937 -
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Table 76. LQFP64 package mechanical data (continued)

millimeters inches®
Symbol
Min Typ Max Min Typ Max

E3 - 7.500 - - 0.2953 -

- 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

1.

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

Figure 45. Recommended footprint for LQFP64 package
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Dimensions are expressed in millimeters.
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Using the values obtained in Table 80 T j,, is calculated as follows:

— For LQFP64, 45 °C/W

Tymax = 100 °C + (45 °C/W x 134 mW) =100 °C + 6.03 °C = 106.03 °C
This is above the range of the suffix 6 version parts (—40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Section 8: Ordering information) unless we reduce the power dissipation in order to be able
to use suffix 6 parts.

Refer to Figure 55 to select the required temperature range (suffix 6 or 7) according to your
temperature or power requirements.

Figure 55. LQFP64 Pp max versus Tp
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