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STM32F071x8 STM32F071xB Functional overview
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3.9

3.9.1

3

Additionally, also the internal RC 48 MHz oscillator can be selected for system clock or PLL
input source. This oscillator can be automatically fine-trimmed by the means of the CRS
peripheral using the external synchronization.

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.

The 1/0 configuration can be locked if needed following a specific sequence in order to
avoid spurious writing to the 1/Os registers.

Direct memory access controller (DMA)

The 7-channel general-purpose DMAs manage memory-to-memory, peripheral-to-memory
and memory-to-peripheral transfers.

The DMA supports circular buffer management, removing the need for user code
intervention when the controller reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with support for software
trigger on each channel. Configuration is made by software and transfer sizes between
source and destination are independent.

DMA can be used with the main peripherals: SPIx, 12Sx, 12Cx, USARTX, all TIMx timers
(except TIM14), DAC and ADC.

Interrupts and events

Nested vectored interrupt controller (NVIC)

The STM32F0xx family embeds a nested vectored interrupt controller able to@pandle up to
32 maskable interrupt channels (not including the 16 interrupt lines of Cortex -MO0) and 4
priority levels.

e  Closely coupled NVIC gives low latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e Closely coupled NVIC core interface

e Allows early processing of interrupts

e  Processing of late arriving higher priority interrupts

e  Support for tail-chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimal interrupt
latency.

DoclD025451 Rev 6 17/122




Functional overview STM32F071x8 STM32F071xB

3.13

20122

Both comparators can wake up from STOP mode, generate interrupts and breaks for the
timers and can be also combined into a window comparator.

Touch sensing controller (TSC)

The STM32F071x8/xB devices provide a simple solution for adding capacitive sensing
functionality to any application. These devices offer up to 24 capacitive sensing channels
distributed over 8 analog 1/O groups.

Capacitive sensing technology is able to detect the presence of a finger near a sensor which
is protected from direct touch by a dielectric (glass, plastic...). The capacitive variation
introduced by the finger (or any conductive object) is measured using a proven
implementation based on a surface charge transfer acquisition principle. It consists in
charging the sensor capacitance and then transferring a part of the accumulated charges
into a sampling capacitor until the voltage across this capacitor has reached a specific
threshold. To limit the CPU bandwidth usage, this acquisition is directly managed by the
hardware touch sensing controller and only requires few external components to operate.
For operation, one capacitive sensing GPIO in each group is connected to an external
capacitor and cannot be used as effective touch sensing channel.

The touch sensing controller is fully supported by the STMTouch touch sensing firmware
library, which is free to use and allows touch sensing functionality to be implemented reliably
in the end application.

Table 5. Capacitive sensing GPIOs available on STM32F071x8/xB devices

Group Capapitive sensing Pin Group Capa}citive sensing Pin
signal name name signal name name
TSC_G1_101 PAO TSC_G5_101 PB3
TSC_G1_102 PA1 TSC_G5_102 PB4

1 TSC_G1_103 PA2 ° TSC_G5_103 PB6
TSC_G1_104 PA3 TSC_G5_104 PB7
TSC_G2_101 PA4 TSC_G6_l01 PB11
TSC_G2_102 PA5 TSC_G6_102 PB12

2 TSC_G2_103 PA6 ° TSC_G6_103 PB13
TSC_G2_104 PA7 TSC_G6_104 PB14
TSC_G3_101 PC5 TSC_G7_l01 PE2
TSC_G3_102 PBO TSC_G7_102 PE3

° TSC_G3_103 PB1 ! TSC_G7_103 PE4
TSC_G3 104 PB2 TSC_G7_104 PE5
TSC_G4_101 PA9 TSC_G8_IO1 PD12
TSC_G4_102 PA10 TSC_G8_102 PD13

4 TSC_G4_103 PA11 ° TSC_G8_103 PD14
TSC_G4_104 PA12 TSC_G8_104 PD15

DoclD025451 Rev 6 ‘Yl
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3.14.1

3.14.2

22/122

Advanced-control timer (TIM1)

The advanced-control timer (TIM1) can be seen as a three-phase PWM multiplexed on six
channels. It has complementary PWM outputs with programmable inserted dead times. It
can also be seen as a complete general-purpose timer. The four independent channels can
be used for:

e input capture

e  output compare

e PWM generation (edge or center-aligned modes)
e one-pulse mode output

If configured as a standard 16-bit timer, it has the same features as the TIMx timer. If
configured as the 16-bit PWM generator, it has full modulation capability (0-100%).

The counter can be frozen in debug mode.

Many features are shared with those of the standard timers which have the same
architecture. The advanced control timer can therefore work together with the other timers
via the Timer Link feature for synchronization or event chaining.

General-purpose timers (TIM2, 3, 14, 15, 16, 17)

There are six synchronizable general-purpose timers embedded in the STM32F071x8/xB
devices (see Table 7 for differences). Each general-purpose timer can be used to generate
PWM outputs, or as simple time base.

TIM2, TIM3

STM32F071x8/xB devices feature two synchronizable 4-channel general-purpose timers.
TIM2 is based on a 32-bit auto-reload up/downcounter and a 16-bit prescaler. TIM3 is based
on a 16-bit auto-reload up/downcounter and a 16-bit prescaler. They feature 4 independent
channels each for input capture/output compare, PWM or one-pulse mode output. This
gives up to 12 input captures/output compares/PWMs on the largest packages.

The TIM2 and TIM3 general-purpose timers can work together or with the TIM1 advanced-
control timer via the Timer Link feature for synchronization or event chaining.

TIM2 and TIM3 both have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the
digital outputs from 1 to 3 hall-effect sensors.

Their counters can be frozen in debug mode.
TIM14

This timer is based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

TIM14 features one single channel for input capture/output compare, PWM or one-pulse
mode output.

Its counter can be frozen in debug mode.

TIM15, TIM16 and TIM17

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

3
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4 Pinouts and pin descriptions

Figure 3. UFBGA100 package pinout

Top view

Pipes |

UFBGA100

[] 10 supplied from VDDIO2
MSv33167V4
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Pinouts and pin descriptions STM32F071x8 STM32F071xB

Table 12. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and
Pin name . .
after reset is the same as the actual pin name
S Supply pin
Pin type | Input-only pin
/0 Input / output pin
FT 5 V-tolerant 1/O
FTf 5 V-tolerant I/O, FM+ capable
TTa 3.3 V-tolerant I/O directly connected to ADC
1/O structure
TC Standard 3.3 V I/O
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
Pin functions
functions i
,?ddm.onal Functions directly selected/enabled through peripheral registers
unctions
Table 13. STM32F071x8/xB pin definitions
Pin numbers Pin functions
[ee]
<t ()
E Pin name >
o . = 0
S |9 | x| x| : Pin < )
4 | S | © | ©|a | (functionupon > = .
— = o .
3 e E(5|8 reset) pel @ | 2 Alternate functions ?ddlttl_onal
B | & 9 519 o unctions
S5 | - N -
L
(o4
-
B2 | 1 - - - PE2 I/0 FT - | TSC_G7_l01, TIM3_ETR -
Al | 2 - - - PE3 I/0 FT - | TSC_G7_102, TIM3_CH1 -
B1 | 3 - - PE4 I/0 FT - | TSC_G7_l03, TIM3_CH2 -
C2 | 4 - - - PE5 I/0 FT - | TSC_G7_l04, TIM3_CH3 -
WKUP3,
D2 | 5 - - - PE6 I/0 FT - TIM3_CH4 RTC_TAMP3
E2 | 6 1 1 | B7 VBAT S - - Backup power supply
WKUP2,
() RTC_TAMP1,
C1| 7 2 2 | D5 PC13 /o | TC | (2 - RTC_TS,
RTC_OUT

32/122 DoclD025451 Rev 6 ‘Yl
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Electrical characteristics

6.1.6 Power supply scheme
Figure 12. Power supply scheme
VBAT,——l
L *
® Backup circuitry
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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Electrical characteristics STM32F071x8 STM32F071xB

6.1.7 Current consumption measurement

Figure 13. Current consumption measurement scheme

DD_VBAT

VBAT

VDDIO2

DDA

MS31999V2
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Typical and maximum current consumption

The MCU is placed under the following conditions:
e Al l/O pins are in analog input mode
e All peripherals are disabled except when explicitly mentioned
e  The Flash memory access time is adjusted to the fc  frequency:
— 0 wait state and Prefetch OFF from 0 to 24 MHz
— 1 wait state and Prefetch ON above 24 MHz
e  When the peripherals are enabled fpc| k = foLk
The parameters given in to Table 31 are derived from tests performed under ambient

temperature and supply voltage conditions summarized in Table 24: General operating
conditions.

Table 29. Typical and maximum current consumption from Vpp supply at Vpp = 3.6 V

o All peripherals enabled All peripherals disabled
— (V]
5] 5 1 1
£ E | Conditions | fucik Max @ o Max @ ToW Unit
o s Typ Typ
o 25°C | 85°C | 105°C 25°C | 85°C | 105 °C

HSI48 |48MHz | 243 | 269 | 272 | 279 [131| 148 | 149 | 155
48MHz | 241 | 268 | 27.0 | 277 |13.0| 146 | 148 | 154
32MHz | 160 | 183 | 186 | 192 |876| 956 | 9.73 | 10.6
24MHz | 12.3 | 13.7 | 143 | 147 |7.36| 7.94 | 837 | 8.81
HSEbypass, | 8 MHz | 452 | 525 | 528 | 561 |289| 317 | 326 | 3.34

PLLoff | 1MHz | 125 | 139 | 158 | 187 [093| 1.06 | 115 | 1.34 | MA
48MHz | 241 | 271 | 276 | 27.8 |12.9| 147 | 149 | 155

HSE bypass,
PLL on

g
O
Supply current in Run mode,
code executing from Flash memory

HSlclock, "o Mhz [ 164 | 182 | 189 | 193 |882| 969 | 9.83 | 10.7
PLL on
24MHz | 124 | 140 | 144 | 148 |731| 792 | 834 | 875
HSIclock, | gz | 452 | 525 | 535 | 561 |287| 316 | 325 | 3.33
PLL off
54/122 DoclD025451 Rev 6 ‘Yl
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Electrical characteristics

Table 29. Typical and maximum current consumption from Vpp supply at Vpp = 3.6 V (continued)

- All peripherals enabled All peripherals disabled
— (O]
) = 1 1
£ E | Conditions | fucik Max @ T, Max @ To® Unit
o < Typ Typ
o 25°C | 85°C | 105°C 25°C | 85°C |105°C
HSI48 48MHz | 231 | 254 | 258 | 266 |128| 135 | 13.7 | 139
48 MHz | 23.0 | 25.3@ | 257 | 26.5@ | 126 (13.3@| 135 |13.8@
g < |HSEbypass, Foo 54 | 173 | 17.8 | 183 |7.96 | 892 | 947 | 973
o < PLL on
E DE‘ 24MHz | 114 | 129 | 135 137 | 648 | 8.04 | 823 | 8.41
=}
_DEC % HSEbypass, | 8MHz | 421 | 4.6 489 | 525 |207| 23 | 235 | 294
£ = PLL off 1MHz | 0.78 | 0.9 0.92 115 | 036 | 048 | 059 | 0.82
= O
59 48MHz | 231 | 245 | 250 | 252 |126| 137 | 139 | 14.0
(0]
2z g | MStclock ooz | 154 | 174 | 177 | 182 |805| 885 | 9.16 | 9.04
a3 PLL on
a ° 24MHz | 115 | 13.0 | 136 139 | 649 | 806 | 821 | 847
HSIclock, | gz | 434 | 475 | 503 | 541 |21 | 236 | 238 | 2.98
PLL off
lDD mA
HSI48 48MHz | 151 | 166 | 16.8 175 | 3.08| 343 | 356 | 3.61
48 MHz | 15.0 | 16.5@ | 16.7 | 17.3® | 2.93 [3.28@ | 3.41 |3.46
(0]
g |HSEbypass, o099 | 114 | 116 | 119 | 20 | 224 | 232 | 249
£ PLL on
% 24MHz | 743 | 817 | 8.71 882 |163| 182 | 188 | 1.9
(0]
@ HSEbypass, | 8MHz | 283 | 309 | 326 | 366 |076| 088 | 091 | 093
= PLLoff | 1MHz | 042 | 054 | 055 | 067 |0.28| 039 | 041 | 043
[0]
£ 48MHz | 15.0 | 172 | 17.3 179 | 3.04 | 337 | 341 | 3.46
()
= HSIclock, Moo Mhz [ 993 | 113 | 116 | 117 | 211 | 235 | 244 | 265
g PLL on
a 24MHz | 753 | 845 | 887 | 895 |164| 183 | 19 | 1.93
HSIclock, | gz | 205 | 324 | 3.41 38 | 08 | 092 | 094 | 097
PLL off
1. Data based on characterization results, not tested in production unless otherwise specified.
2. Data based on characterization results and tested in production (using one common test limit for sum of Ipp and Ippp)-
‘Yl DoclD025451 Rev 6 55/122




Electrical characteristics STM32F071x8 STM32F071xB

Table 30. Typical and maximum current consumption from the Vppa supply

VDDA = 24 V VDDA = 36 V
Para- | Conditions @) © .
Symbol meter @ fHeLk Max @ Tp Max @ Tx Unit
Typ Typ
25°C | 85°C | 105 °C 25°C | 85 °C | 105 °C
HSI48 |48MHz | 311 | 326 | 334 | 343 | 322 | 337 | 345 | 354
HSE 48 MHz | 152 | 170®) | 178 | 182 | 165 [184()| 196 | 2000
Supply | pinass, [32MHz | 105 | 121 | 126 | 128 | 113 | 120 | 136 | 138
currentin PLL on
Run or 24MHz | 819 | 959 | 995 | 101 | 887 | 102 | 107 | 108
Sleep HSE 8MHz | 27 | 38 | 43 | 46 | 36 | 47 | 52 | 55
mode,
bypass,
IbpA code PlLoff | 1TMHz | 27 | 38 | 43 | 46 | 36 | 47 | 52 | 55 | MA
executing
from 48 MHz | 223 | 244 | 255 | 260 | 245 | 265 | 279 | 284
Flash HSI clock,
memory | PLLon | 32MHz| 176 | 195 | 203 | 206 | 193 | 212 | 221 | 224
or RAM 24MHz | 154 | 171 | 178 | 181 | 168 | 185 | 192 | 195
HSlclock, | g\ | 742 834 | 864 | 873 | 834 | 925 | 953 | 966
PLL off

1. Current consumption from the Vppa supply is independent of whether the digital peripherals are enabled or disabled, being
in Run or Sleep mode or executing from Flash memory or RAM. Furthermore, when the PLL is off, Ippa is independent from
the frequency.

2. Data based on characterization results, not tested in production unless otherwise specified.

3. Data based on characterization results and tested in production (using one common test limit for sum of Ipp and Ippa).

3
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Table 31. Typical and maximum consumption in Stop and Standby modes

Typ @Vpp (Vpp = Vopa) Max®
Sym- Para- . .
Conditions Unit
bol meter Ta = Ta = Ta =
20V|24V|27V[30V |33V |36V| A | A | B
Regulator in run
Supply | mode, all 154 | 155 | 15,6 | 15.7 | 15.8 | 15.9 | 23@ | 49 | 68>
current in | oscillators OFF
Stop Regulator in low-
mode power mode, all 32|33 |34 | 35|36 |37 | 8@ 33 51(2)
Ipp oscillators OFF
Supply  [LSIONandIWDG | g | 46 | 414 | 12 | 13 | 14 | - ; .
current in ON
Standby
mode bSF'FOFFa”d'WDG 06| 0709|0910 11]|21@ | 26 | 31@
Regulator in
runmode, all | o4 | 55 | 53 | 25 | 26 | 28 | 35@ | 36 | 46@
oscillators
Supply OFF
current in %
Stop o | Regulator in
mode £ | low-power
% mode, all 21 | 22 | 23| 25| 26 | 28 |35@ | 36 | 46@
g oscillators
- |OFF HA
a
o
Supply | > [LSIONand 25 | 27 | 28] 30| 32| 35 - - -
current in IWDG ON
Standby LS| OFF and
@) @)
mode IWDG OFF 19 | 21 | 22| 23 | 25| 26 | 35 36 | 46
Ippa -
Regulator in
runmode, all | 43 13 | 14 | 14 | 15| 15| - . -
oscillators
Supply |, |OFF
currentin |
Stop % Regulator in
mode £ |low-power
S [mode, all 13113 |14 |14 |15 | 15 - - -
& |oscillators
€ |OFF
5
Supply [ |LSIONand | o 4o | 49| 20|21 |22 - ; ;
current in IWDG ON
Standby LSI OFF and
mode \WDG OFF 12 112 12|13 |13 | 14 - - -

1. Data based on characterization results, not tested in production unless otherwise specified.

2. Data based on characterization results and tested in production (using one common test limit for sum of Ipp and Ippp).

3
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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 fHCLK Unit
Peripherals | Peripherals | Peripherals | Peripherals
enabled disabled enabled disabled
48 MHz 23.5 13.5 14.6 3.5
36 MHz 18.3 10.5 11.1 2.9
32 MHz 16.0 9.6 10.0 2.7
24 MHz 12.3 7.6 7.8 2.2
Current
| consumption 16 MHz 8.6 5.3 55 1.7 A
m.
PP | fromVpp | gMHz 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 1.4 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
POA | fromVppa | 8 MHz 2.5
supply
4 MHz 2.5
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/O static current consumption

All the 1/0Os 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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6.3.6 Wakeup time from low-power mode

The wakeup times given in Table 36 are the latency between the event and the execution of
the first user instruction. The device goes in low-power mode after the WFE (Wait For
Event) instruction, in the case of a WFI (Wait For Interruption) instruction, 16 CPU cycles
must be added to the following timings due to the interrupt latency in the Cortex MO
architecture.

The SYSCLK clock source setting is kept unchanged after wakeup from Sleep mode.
During wakeup from Stop or Standby mode, SYSCLK takes the default setting: HSI 8 MHz.

The wakeup source from Sleep and Stop mode is an EXTI line configured in event mode.
The wakeup source from Standby mode is the WKUP1 pin (PAO).

All timings are derived from tests performed under the ambient temperature and supply
voltage conditions summarized in Table 24: General operating conditions.

Table 36. Low-power mode wakeup timings

Typ @VDD = VDDA
Symbol Parameter Conditions Max | Unit
=20V|=24V|=27V| =3V | =33V

Regulator in run

Wakeup from Stop | Mmode
tWUSTOP | mode

3.2 3.1 29 29 2.8 5

Regulator in low 7.0 5.8 592 4.9 4.6 9

power mode
Wakeup fi Hs
akeu rom
twusTANDBY Standbs mode - 604 | 556 | 535 52 51 -
tWUSLEEP \r{nvggzlJp from Sleep - 4 SYSCLK CyC|eS -
6.3.7 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 6.3.14. However,
the recommended clock input waveform is shown in Figure 14: High-speed external clock
source AC timing diagram.

Table 37. High-speed external user clock characteristics

Symbol Parameter(® Min Typ Max Unit
fhse_ext | User external clock source frequency - 8 32 MHz
Vusen | OSC_IN input pin high level voltage 0.7 Vppiox - Vppiox v
Vuser | OSC_IN input pin low level voltage Vss - 0.3 Vppiox
W(HSEH) | OSC_IN high or low time 15 ; -
tw(HsEL) s
t(HSE) OSC_|IN rise or fall time - - 20
tiHsE)

3
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3

High-speed internal (HSI) RC oscillator

Table 41. HSI oscillator characteristics(

Symbol Parameter Conditions Min Typ Max Unit
fusi Frequency - - 8 - MHz
TRIM HSI user trimming step - - - 1) %
DuCy(Hsiy |Duty cycle - 45) - 55(2) %
Tp=-40t0 105°C | -2.80) - 3.8
Ta =-10to 85°C -1.9) - 2.30)
Accuracy of the HSI TA=01t085°C -1.93) - 20
ACChsi | oscillator T.=0t070°C 130 i 20) %
A
T =010 55°C -10) - 20)
Tp = 25°C*) -1 - 1
tsu(Hsl) HSI oscillator startup time - 1@ - 2(2) us

Ll .

Vppa = 3.3V, Ty = -40 to 105°C unless otherwise specified.

Guaranteed by design, not tested in production.

Data based on characterization results, not tested in production.

Factory calibrated, parts not soldered.

Figure 18. HSI oscillator accuracy characterization results for soldered parts
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 23 and
Table 55, respectively. Unless otherwise specified, the parameters given are derived from
tests performed under the ambient temperature and supply voltage conditions summarized
in Table 24: General operating conditions.

Table 55. 1/0 AC characteristics®®@

[?_%TEZBE({) Symbol Parameter Conditions Min | Max | Unit
fmax(o)out | Maximum frequency(®) - 2 MHz
tf(IO)out Output fall time CL =50 pF, VDDlOX 22V - 125
ns
0 traojut | Output rise time - 125
X
fmax(0)out | Maximum frequency(® - 1 MHz
ti1o)out Output fall time C_ =50 pF, Vppiox <2V - 125
ns
traojut | Output rise time - 125
fmax(0)out | Maximum frequency®®) - 10 MHz
tioyout | Output fall time CL =50 pF, Vppioxz2V - 25
ns
01 traojut | Output rise time - 25
fmax(0)out | Maximum frequency(® - 4 MHz
tiiojout Output fall time CL =50 pF, Vppiox <2V - 62.5
ns
triojout Output rise time - 62.5
C_=30pF, Vppiox22.7V - 50
C_ =50 pF, Vppiox22.7V - 30
fmax(0)out | Maximum frequency(®) X MHz
CL =50 pF, VDD|OX <2V - 10
CL =30 pF, VDDlOX 227V - 5
C_ =50 pF, Vppiox 22.7V - 8
1 tf(IO)out OUtpUt fall time X
CL=50 pF,2VSVDD|OX<2.7V - 12
CL =50 pF, Vppiox <2V - 25
ns
CL =30 pF, VDD|OX =227V - 5
C_ =50 pF, Vppiox 22.7V - 8
traojut | Output rise time
C_L=50pF, 2V <Vppox<27V - 12
CL =50 pF, VDDlOX <2V - 25
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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
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Package information

7.3

3

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

LQFP64 package information

Figure 40. LQFP64 package outline
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1. Drawing is not to scale.
Table 73. 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 74. WLCSP49 package mechanical data

millimeters inches®
Symbol
Min Typ Max Min Typ Max
A 0.525 0.555 0.585 0.0207 0.0219 0.0230
A1 - 0.175 - - 0.0069 -
A2 - 0.380 - - 0.0150 -
A3®@ - 0.025 - - 0.0010 -
b®) 0.220 0.250 0.280 0.0087 0.0098 0.0110
D 3.242 3.277 3.312 0.1276 0.1290 0.1304
E 3.074 3.109 3.144 0.1210 0.1224 0.1238
e - 0.400 - - 0.0157 -
el - 2.400 - - 0.0945 -
e2 - 2.400 - - 0.0945 -
F - 0.4385 - - 0.0173 -
G - 0.3545 - - 0.0140 -
aaa - - 0.100 - - 0.0039
bbb - - 0.100 - - 0.0039
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020
1. Values in inches are converted from mm and rounded to 4 decimal digits.
2. Back side coating
3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.
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7.6 UFQFPNA48 package information
UFQFPNA48 is a 48-lead, 7x7 mm, 0.5 mm pitch, ultra-thin fine-pitch quad flat package.

Figure 48. UFQFPN48 package outline

Pin 1 identifier
laser marking area

4
<«

% 2 X
4

v

A
E E| 19
T¢ O ¥y ¥ Seating
ol ddd | KA1 Pene
v VY e b
Detail Y
- D -
- Y
Exposed pad D2

area | g
<

v

C 0.500x45°

pin1 corner R 0.125 typ.

Detail Z

AOB9_ME_V3

Drawing is not to scale.
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.

There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.
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