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Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

Power management

Power supply schemes

e Vpp=Vppio1 =2.0to 3.6 V: external power supply for I/Os (Vpp,01) and the internal
regulator. It is provided externally through VDD pins.

e Vppa = from Vpp to 3.6 V: external analog power supply for ADC, DAC, Reset blocks,
RCs and PLL (minimum voltage to be applied to Vppa is 2.4 V when the ADC or DAC
are used). It is provided externally through VDDA pin. The Vppp voltage level must be
always greater or equal to the Vpp voltage level and must be established first.

e  Vppjo2 = 1.65 to 3.6 V: external power supply for marked 1/Os. Vpp, g2 is provided
externally through the VDDIOZ2 pin. The Vpp o2 voltage level is completely independent
from Vpp or Vppa, but it must not be provided without a valid supply on Vpp. The
Vppioz2 supply is monitored and compared with the internal reference voltage
(VReriNT)- When the Vpp o2 is below this threshold, all the 1/0s supplied from this rail
are disabled by hardware. The output of this comparator is connected to EXTI line 31
and it can be used to generate an interrupt. Refer to the pinout diagrams or tables for
concerned I/Os list.

e Vpar=1.6510 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

For more details on how to connect power pins, refer to Figure 13: Power supply scheme.

Power supply supervisors

The device has integrated power-on reset (POR) and power-down reset (PDR) circuits.
They are always active, and ensure proper operation above a threshold of 2 V. The device
remains in reset mode when the monitored supply voltage is below a specified threshold,
VpoRr/pDRs Without the need for an external reset circuit.

e The POR monitors only the Vpp supply voltage. During the startup phase it is required
that Vppa should arrive first and be greater than or equal to Vpp.

e The PDR monitors both the Vpp and Vppa supply voltages, however the Vppa power
supply supervisor can be disabled (by programming a dedicated Option bit) to reduce
the power consumption if the application design ensures that Vppp is higher than or
equal to Vpp.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp power supply and compares it to the Vpyp threshold. An interrupt can be generated
when Vpp drops below the Vpyp threshold and/or when Vpp is higher than the Vpyp
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High-definition multimedia interface (HDMI) - consumer
electronics control (CEC)

The device embeds a HDMI-CEC controller that provides hardware support for the
Consumer Electronics Control (CEC) protocol (Supplement 1 to the HDMI standard).

This protocol provides high-level control functions between all audiovisual products in an
environment. It is specified to operate at low speeds with minimum processing and memory
overhead. It has a clock domain independent from the CPU clock, allowing the HDMI_CEC
controller to wakeup the MCU from Stop mode on data reception.

Controller area network (CAN)

The CAN is compliant with specifications 2.0A and B (active) with a bit rate up to 1 Mbit/s. It
can receive and transmit standard frames with 11-bit identifiers as well as extended frames
with 29-bit identifiers. It has three transmit mailboxes, two receive FIFOs with 3 stages and
14 scalable filter banks.

Clock recovery system (CRS)

The STM32F091xB/xC embeds a special block which allows automatic trimming of the
internal 48 MHz oscillator to guarantee its optimal accuracy over the whole device
operational range. This automatic trimming is based on the external synchronization signal,
which could be either derived from LSE oscillator, from an external signal on CRS_SYNC
pin or generated by user software. For faster lock-in during startup it is also possible to
combine automatic trimming with manual trimming action.

Serial wire debug port (SW-DP)

An ARM SW-DP interface is provided to allow a serial wire debugging tool to be connected
to the MCU.
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Table 14. Alternate functions selected through GPIOA_AFR registers for port A

Pin name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

PAO - USART2_CTS | TIM2_CH1 _ETR | TSC_G1_101 | USART4_TX - - COMP1_OUT
PA1 EVENTOUT USART2_RTS | TIM2_CH2 | TSC_G1_102 | USART4 RX | TIM15_CH1N - -

PA2 TIM15_CH1 USART2_TX TIM2_CH3 | TSC_G1_103 - - - COMP2_OUT
PA3 TIM15_CH2 USART2_RX TIM2_CH4 | TSC_G1_I04 - - - -

PA4 SPI1_NSS, 12S1_ WS | USART2 CK - TSC_G2 101 | TIM14_CH1 | USART6_TX - -

PA5 SPI1_SCK, 12S1_CK CEC TIM2_CH1_ETR | TSC_G2_I02 - USART6_RX - -

PAG SPI1_MISO, 12S1_MCK | TIM3_CH1 TIM1_BKIN | TSC_G2_103 | USART3_CTS | TIM16_CH1 | EVENTOUT | COMP1_OUT
PA7 SPI1_MOSI, 12S1_SD | TIM3_CH2 TIM1_CHIN | TSC_G2 104 | TIM14 CH1 | TIM17_CH1 | EVENTOUT | COMP2_OUT
PA8 MCO USART1_CK TIM1_CH1 EVENTOUT | CRS_SYNC - - -

PA9 TIM15_BKIN USART1_TX TIM1_CH2 | TSC_G4 101 | I12C1_SCL MCO - -
PA10 TIM17_BKIN USART1_RX TIM1_CH3 | TSC_G4 102 | 12C1_SDA - - -
PA11 EVENTOUT USART1 CTS | TIM1 CH4 |TSC G4 103| CAN_RX 12C2_SCL - COMP1_OUT
PA12 EVENTOUT USART1 RTS | TIM1_ETR | TSC_ G4 104 | CAN_TX 12C2_SDA - COMP2_OUT
PA13 SWDIO IR_OUT - - - - - -
PA14 SWCLK USART2_TX - - - - - -
PA15 SPI1_NSS, 12S1_ WS | USART2 RX | TIM2_CH1_ETR | EVENTOUT | USART4 RTS - - -

OXT604CENLS 9XT604CENLS



Memory mapping

STM32F091xB STM32F091xC

Table 20. STM32F091xB/xC peripheral register boundary addresses

Bus Boundary address Size Peripheral
0x4800 1800 - 0x5FFF FFFF ~384 MB Reserved
0x4800 1400 - 0x4800 17FF 1 KB GPIOF
0x4800 1000 - 0x4800 13FF 1 KB GPIOE
0x4800 0C00 - 0x4800 OFFF 1 KB GPIOD

ARB2 0x4800 0800 - 0x4800 OBFF 1 KB GPIOC
0x4800 0400 - 0x4800 07FF 1 KB GPIOB
0x4800 0000 - 0x4800 03FF 1 KB GPIOA
0x4002 4400 - 0x47FF FFFF ~128 MB Reserved
0x4002 4000 - 0x4002 43FF 1 KB TSC
0x4002 3400 - 0x4002 3FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
0x4002 2400 - 0x4002 2FFF 3 KB Reserved

AHBA1 0x4002 2000 - 0x4002 23FF 1 KB Flash memory interface
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 0000 - 0x4002 03FF 1 KB DMA
0x4001 8000 - 0x4001 FFFF 32 KB Reserved

46/128
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Memory mapping

Table 20. STM32F091xB/xC peripheral register boundary addresses (continued)

Bus Boundary address Size Peripheral
0x4001 5C00 - 0x4001 7FFF 9 KB Reserved
0x4001 5800 - 0x4001 5BFF 1 KB DBGMCU
0x4001 4C00 - 0x4001 57FF 3 KB Reserved
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 4000 - 0x4001 43FF 1 KB TIM15
0x4001 3C00 - 0x4001 3FFF 1KB Reserved
0x4001 3800 - 0x4001 3BFF 1 KB USART1
0x4001 3400 - 0x4001 37FF 1 KB Reserved
0x4001 3000 - 0x4001 33FF 1 KB SPI1/12S1

APB 0x4001 2C00 - 0x4001 2FFF 1 KB TIM1
0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
0x4001 2000 - 0x4001 23FF 1KB Reserved
0x4001 1C00 — 0x4001 1FFF 1 KB USARTS8
0x4001 1800 — 0x4001 1BFF 1KB USART7
0x4001 1400 — 0x4001 17FF 1 KB USART6
0x4001 0800 - 0x4001 13FF 3 KB Reserved
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG + COMP
0x4000 8000 - 0x4000 FFFF 32 KB Reserved

3
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Table 22. Current characteristics

Symbol Ratings Max. Unit
>l\pp Total current into sum of all VDD power lines (source)(") 120
Zlyss Total current out of sum of all VSS ground lines (sink)(") -120
lvboeiny Maximum current into each VDD power pin (source)(") 100
lvss(PIN) Maximum current out of each VSS ground pin (sink)(") -100
Output current sunk by any I/O and control pin 25
oeiny Output current source by any I/O and control pin -25
Total output current sunk by sum of all I/Os and control pins(z) 80
Z||o(p|N) Total output current sourced by sum of all I/Os and control pins(z) -80 mA
Total output current sourced by sum of all I/Os supplied by VDDIO2 -40
Injected current on FT and FTf pins -5/+0(4)
I|NJ(p|N)(3) Injected current on TC and RST pin +5
Injected current on TTa pins(5) +5
Zling(PINY Total injected current (sum of all I/O and control pins)®) +25

1. All main power (VDD, VDDA) and ground (VSS, VSSA) pins must always be connected to the external power supply, in the
permitted range.

2. This current consumption must be correctly distributed over all I/Os and control pins. The total output current must not be
sunk/sourced between two consecutive power supply pins referring to high pin count QFP packages.

3. A positive injection is induced by V\ > Vpp|ox While a negative injection is induced by Vy < Vss. linypiny Mmust never be
exceeded. Refer to Table 21: Voltage characteristics for the maximum allowed input voltage values.

4. Positive injection is not possible on these 1/Os and does not occur for input voltages lower than the specified maximum
value.

5. Onthese I/Os, a Qositive injection is induced by V| > Vppa. Negative injection disturbs the analog performance of the
device. See note @ below Table 59: ADC accuracy.

6. When several inputs are submitted to a current injection, the maximum ZI|NJ(p|N) is the absolute sum of the positive and
negative injected currents (instantaneous values).

Table 23. Thermal characteristics

Symbol Ratings Value Unit
Tste Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C

3
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Electrical characteristics

6.3.3

3

Table 25. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 00
tvop : -
Vpp fall time rate 20 o0
ps/V
Vppa rise time rate 0 00
tvppa : -
Vppa fall time rate 20 00

Embedded reset and power control block characteristics

The parameters given in Table 26 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 24: General operating

conditions.

Table 26. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min Typ Max Unit
v (1) | Power on/power down Falling edge(® 1.80 188 | 1.96®%) | V
POR/PDR
reset threshold Rising edge 1.84® | 192 | 200 | V
VpDRhyst PDR hysteresis - - 40 - mV
tRSTTEMPO(4) Reset temporization - 1.50 2.50 4.50 ms

1. The PDR detector monitors Vpp and also Vppa (if kept enabled in the option bytes). The POR detector
monitors only Vpp.

The product behavior is guaranteed by design down to the minimum Vpogr/ppr value.

Data based on characterization results, not tested in production.

Guaranteed by design, not tested in production.

Table 27. Programmable voltage detector characteristics

Symbol Parameter Conditions Min Typ Max Unit

Rising edge 2.1 2.18 2.26 \%
VPVDO PVD threshold 0

Falling edge 2 2.08 2.16 \%

Rising edge 219 2.28 2.37 \Y
VPVD1 PVD threshold 1

Falling edge 2.09 2.18 2.27 \%

Rising edge 2.28 2.38 2.48 \%
VPVD2 PVD threshold 2

Falling edge 2.18 2.28 2.38 \%

Rising edge 2.38 248 2.58 \%
VPVD3 PVD threshold 3

Falling edge 2.28 2.38 2.48 \%

Rising edge 247 2.58 2.69 \%
VPVD4 PVD threshold 4

Falling edge 2.37 2.48 2.59 \Y,

Rising edge 2.57 2.68 2.79 \%
VPVD5 PVD threshold 5

Falling edge 247 2.58 2.69 \%
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6.3.4

6.3.5
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Table 27. Programmable voltage detector characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit

Rising edge 266 | 2.78 29 \Y

VPVDG PVD threshold 6
Falling edge 2.56 2.68 2.8 \%

Rising edge 2.76 2.88 3 \Y

VPVD7 PVD threshold 7
Falling edge 2.66 2.78 29 \%

Vpyphyst') | PVD hysteresis - - 100 - mvV

IpbPVD) PVD current consumption - - 0.15 [0.26(0| pA

1. Guaranteed by design, not tested in production.

Embedded reference voltage

The parameters given in Table 28 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 24: General operating
conditions.

Table 28. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit

VReriNT | Internal reference voltage | 40 °C < Tp<+105°C | 1.2 |[1.23| 1.25 \

ADC _IN17 buffer startu
tsTART time P - - - | 10 Hs

ADC sampling time when
ts vrefint reading the internal R 40 ) i us
- reference voltage

Internal reference voltage
AVRgepnT | SPread over the Vppa =3V - - 10(M mV
temperature range

Tcoeff Temperature coefficient - -100M| - | 100" | ppm/°C

1. Guaranteed by design, not tested in production.

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, 1/0 pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 14: Current consumption
measurement scheme.

All Run-mode current consumption measurements given in this section are performed with a
reduced code that gives a consumption equivalent to CoreMark code.

3
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1. Data based on characterization results, not tested in production unless otherwise specified.

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

5 VDDA:2'4V VDDA=3'6V
@ . 5 >
Symbol E COI’]((iBZIOI’]S fucLk Max @ TA® Max @ TA® Unit
5 Typ Typ
o 25°C | 85°C | 105 °C 25°C | 85 °C | 105 °C
HSI48 | 48MHz | 312 | 333 | 338 | 347 | 316 | 334 | 341 | 350
HSE 48 MHz | 147 | 168 | 178 | 181 | 160 | 181 | 192 | 197
Supply | pinass, [32MHz | 101 | 119 | 125 | 127 | 100 | 127 | 135 | 138
currentin PLL on
Run or 24MHz | 80 | 96 98 100 | 87 | 101 | 106 | 109
2555 HSE 8MHz | 28 | 35 | 37 | 39 | 37 | 43 | 46 | 47
’ bypass,
Ibba code PLLoff | 1MHz | 27 | 32 35 38 [ 33| 39 | 44 47 | MA
executing
from 48 MHz | 214 | 243 | 254 | 259 | 235 | 262 | 275 | 281
Flash HSI clock,
memory | PLLon | S2MHz | 166 | 193 | 203 | 204 | 185 | 207 | 216 | 220
or RAM 24 MHz | 144 | 171 177 | 178 | 161 | 180 | 187 | 190
HSI clock,
PLLoff | 8MHz | 65 | 83 85 86 77 | 90 92 93

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, Ippp is independent from
the frequency.

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

3
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3

On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 35. The MCU is placed

under the following conditions:

All /O pins are in analog mode
All peripherals are disabled unless otherwise mentioned

The given value is calculated by measuring the current consumption
with all peripherals clocked off
with only one peripheral clocked on

Ambient operating temperature and supply voltage conditions summarized in Table 21:

Voltage characteristics

Table 35. Peripheral current consumption

Peripheral Typical consumption at 25 °C Unit
BusMatrix(") 3.1
CRC 2.0
DMA1 5.5
DMA2 5.1
Flash memory interface 15.4
GPIOA 55
GPIOB 54
AHB MA/MHZz
GPIOC 3.2
GPIOD 3.1
GPIOE 4.0
GPIOF 25
SRAM 0.8
TSC 5.5
All AHB peripherals 61.0

DoclD026284 Rev 4
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Table 35. Peripheral current consumption (continued)

Peripheral Typical consumption at 25 °C Unit
APB-Bridge(® 3.6
ADC®) 4.3
CAN 12.4
CEC 0.4
CRS 0.0
DAC®) 4.2
DBG (MCU Debug Support) 0.2
12C1 29
12C2 2.4
PWR 0.6
SPI1 8.8
SPI2 7.8
SYSCFG and COMP 1.9
TIMA1 15.2
TIM14 2.6
TIM15 8.7

APB HA/MHz
TIM16 5.8
TIM17 7.0
TIM2 16.2
TIM3 11.9
TIM6 11.8
TIM7 2.5
USART1 17.6
USART2 16.3
USART3 16.2
USART4 4.7
USART5 4.4
USART6 55
USART7 5.2
USARTS8 5.1
WWDG 1.1
All APB peripherals 207.2

1. The BusMatrix is automatically active when at least one master is ON (CPU, DMA).
The APB Bridge is automatically active when at least one peripheral is ON on the Bus.

The power consumption of the analog part (Ippa) of peripherals such as ADC, DAC, comparators, is not
included. Refer to the tables of characteristics in the subsequent sections.
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1. Guaranteed by design, not tested in production.

Figure 15. High-speed external clock source AC timing diagram
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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
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Equation 1: Ry max formula

Ran <

Ts

fapc X Capc X IN(2

N+2,

RADC

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 Mmax (kQ)®
1.5 0.11 0.4
7.5 0.54 5.9
13.5 0.96 11.4
28.5 2.04 25.2
41.5 2.96 37.2
55.5 3.96 50
71.5 5.11 NA
239.5 171 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.

S74

ADC DC accuracy values are measured after internal calibration.
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6.3.22
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Table 65. IWDG min/max timeout period at 40 kHz (LSI)®

Prescaler divider | PR[2:0] bits Min tlme;XuOtOgL[ll.O]— Max t'm%?(Llj:tFEL[ll'O]_ Unit
/4 0 0.1 409.6
/8 1 0.2 819.2
/16 2 0.4 1638.4
132 3 0.8 3276.8 ms
/64 4 1.6 6553.6
/128 5 3.2 13107.2
/256 6or7 6.4 26214.4

1. These timings are given for a 40 kHz clock but the microcontroller internal RC frequency can vary from 30
to 60 kHz. Moreover, given an exact RC oscillator frequency, the exact timings still depend on the phasing
of the APB interface clock versus the LSI clock so that there is always a full RC period of uncertainty.

Table 66. WWDG min/max timeout value at 48 MHz (PCLK)

Prescaler WDGTB Min timeout value Max timeout value Unit
1 0 0.0853 5.4613
2 1 0.1706 10.9226
ms
4 2 0.3413 21.8453
8 3 0.6826 43.6906

Communication interfaces

IZC interface characteristics

The I2C interface meets the timings requirements of the 12C-bus specification and user
manual rev. 03 for:

e  Standard-mode (Sm): with a bit rate up to 100 kbit/s
e  Fast-mode (Fm): with a bit rate up to 400 kbit/s
e Fast-mode Plus (Fm+): with a bit rate up to 1 Mbit/s.

The I°C timings requirements are guaranteed by design when the 12Cx peripheral is
properly configured (refer to Reference manual).

The SDA and SCL /O requirements are met with the following restrictions: the SDA and
SCL /O pins are not “true” open-drain. When configured as open-drain, the PMOS
connected between the 1/0 pin and Vpp o is disabled, but is still present. Only FTf I/O pins
support Fm+ low level output current maximum requirement. Refer to Section 6.3.14: 1/0
port characteristics for the I2C 1/Os characteristics.

All 1°C SDA and SCL I/Os embed an analog filter. Refer to the table below for the analog
filter characteristics:

3
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Figure 30. SPI timing diagram - master mode
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1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
Table 69. I2S characteristics(®)
Symbol Parameter Conditions Min Max Unit
; ;\/Iaster moc_iezédlz(alt_?: 16 bits, Audio 1597 1.601
1/tCK 1S clock frequency requency = z) MHz
CK
o(CK) Slave mode 0 6.5
tick) IS clock rise time - 10
Capacitive load C| = 15 pF
trck) 1S clock fall time - 12
tw(CkH) IS clock high time Master fpc k= 16 MHz, audio 306 -
tw(ckL) IS clock low time frequency = 48 kHz 312 -
ns
tyws) WS valid time Master mode 2 -
thws) WS hold time Master mode 2 -
tsuws) WS setup time Slave mode 7 -
thows) WS hold time Slave mode 0 -
2 .
DuCy(SCK) | S Slaveinputclockduty | g0 ode 25 75 %
cycle
1S7 DoclD026284 Rev 4 97/128




STM32F091xB STM32F091xC

Package information

3

Table 70. UFBGA100 package mechanical data (continued)

millimeters inches®
Symbol
Min. Typ. Max. Min. Typ. Max.
0.240 0.290 0.340 0.0094 0.0114 0.0134

D 6.850 7.000 7.150 0.2697 0.2756 0.2815
D1 - 5.500 - - 0.2165 -

E 6.850 7.000 7.150 0.2697 0.2756 0.2815
E1 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

z - 0.750 - - 0.0295 -
ddd - - 0.080 - - 0.0031
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020

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

Figure 34. Recommended footprint for UFBGA100 package
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Table 71. UFBGA100 recommended PCB design rules

Dimension Recommended values
Pitch 0.5
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the solder mask

registration tolerance)

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm
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WLCSP64 package information

WLCSP64 is a 64-ball, 3.347 x 3.585 mm, 0.4 mm pitch wafer-level chip-scale package.

Figure 42. WLCSP64 package outline
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! \ & Pece®z[x[Y] T-----
| ® Pddd®| Z Seating plane
(4x)
Wafer back side (rgt% ae|(lj,690 °)
A024_ME_V1
1. Drawing is not to scale.
Table 75. WLCSP64 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 -
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Table 75. WLCSP64 package mechanical data (continued)

millimeters inches®
Symbol
Min Typ Max Min Typ Max
b®?) 0.220 0.250 0.280 0.0087 0.0098 0.0110
3.312 3.347 3.382 0.1304 0.1318 0.1331

E 3.550 3.585 3.620 0.1398 0.1411 0.1425

e - 0.400 - - 0.0157 -
e1 - 2.800 - - 0.1102 -
e2 - 2.800 - - 0.1102 -

F - 0.2735 - - 0.0108 -

G - 0.3925 - - 0.0155 -
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. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

Figure 43. Recommended footprint for WLCSP64 package
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Dsm
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Table 76. WLCSP64 recommended PCB design rules

Dimension Recommended values
Pitch 0.4
260 pm max. (circular)
Dpad
220 ym recommended
Dsm 300 pym min. (for 260 uym diameter pad)
PCB pad design Non-solder mask defined via underbump allowed.
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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 50. LQFP48 package marking example

Product identification

——| STM32F

. 091CCTh

Pin 1 identifier
| Date code

‘ IE‘// Revision code

MS35557V1

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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