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STM32F101xF, STM32F101xG

Description

2.1 Device ove

rview

The STM32F101xx XL-density access line family offers devices in 3 different package
types: from 64 pins to 144 pins. Depending on the device chosen, different sets of
peripherals are included, the description below gives an overview of the complete range of

peripherals proposed in this family.

Figure 1 shows the general block diagram of the device family.

Table 2. STM32F101xF and STM32F101xG features and peripheral counts

Peripherals STM32F101Rx STM32F101Vx STM32F101Zx

Flash memory 768 KB 1 MB 768 KB 1 MB 768 KB 1 MB
SRAM in Kbytes 80 80 80
FSMC No Yes Yes

General-purpose 10
Timers

Basic 2

SPI 3
pommunlcatlon 2C 5
interfaces

USART 5
GPIOs 51 80 112
12-bit ADC 1
Number of channels 16
12-bit DAC YES
Number of channels 2
CPU frequency 36 MHz
Operating voltage 20to36V

Operating temperatures

Ambient temperature: —40 to +85 °C (see Table 10)
Junction temperature: —40 to +105 °C (see Table 10)

Package

LQFP64

LQFP100(")

LQFP144

1. For the LQFP100 package, only FSMC Bank1 and Bank2 are available. Bank1 can only support a
multiplexed NOR/PSRAM memory using the NE1 Chip Select. Bank2 can only support a 16- or 8-bit NAND
Flash memory using the NCE2 Chip Select. The interrupt line cannot be used since Port G is not available

in this package.

3
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2.3.10

2.3.11

2.3.12

2.3.13

3

Clocks and startup

System clock selection is performed on startup, however the internal RC 8 MHz oscillator is
selected as default CPU clock on reset. An external 4-16 MHz clock can be selected, in
which case it is monitored for failure. If failure is detected, the system automatically switches
back to the internal RC oscillator. A software interrupt is generated if enabled. Similarly, full
interrupt management of the PLL clock is available when necessary (for example with
failure of an indirectly used external oscillator).

Several prescalers are used to configure the AHB frequency, the high-speed APB (APB2)
domain and the low-speed APB (APB1) domain. The maximum frequency of the AHB and
APB domains is 36 MHz. See Figure 2 for details on the clock tree.

Boot modes

At startup, boot pins are used to select one of three boot options:

e  Boot from user Flash: you have an option to boot from any of two memory banks. By
default, boot from Flash memory bank 1 is selected. You can choose to boot from Flash
memory bank 2 by setting a bit in the option bytes.

e  Boot from system memory

. Boot from embedded SRAM

The bootloader is located in system memory. It is used to reprogram the Flash memory by
using USART1.

Power supply schemes

e Vpp=2.0to 3.6 V: external power supply for I/Os and the internal regulator.
Provided externally through Vpp pins.

e Vgsa, Vppa = 2.0 to 3.6 V: external analog power supplies for ADC, DAC, Reset
blocks, RCs and PLL (minimum voltage to be applied to Vppa is 2.4 V when the ADC or
DAC is used). Vppa and Vggp must be connected to Vpp and Vgg, respectively.

e Vpar= 1.8 t0 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 9: Power supply scheme.

Power supply supervisor

The device has an integrated power-on reset (POR)/power-down reset (PDR) circuitry. It is
always active, and ensures proper operation starting from/down to 2 V. The device remains
in reset mode when Vpp is below a specified threshold, Vpor/ppr, Without the need for an
external reset circuit.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software. Refer to
Table 12: Embedded reset and power control block characteristics for the values of

Vpor/pDR and Vpyp.

DoclD16553 Rev 5 17/117




STM32F101xF, STM32F101xG

Pinouts and pin descriptions

Figure 5. LQFP64 pinout
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1. The above figure shows the package top view.
Table 5. STM32F101xF/STM32F101xG pin definitions
Pins Alternate functions®
)
< ° S| Main
T3S Pin name 2 3 | function®
e & o | o | (after reset) Default Remap
gl 9|a =
-l -
1 -1 PE2 I/O| FT PE2 TRACECLK / FSMC_A23 -
2 | -12 PE3 IIO| FT PE3 TRACEDO / FSMC_A19 -
31-13 PE4 I/O| FT PE4 TRACED1/FSMC_A20 -
41 - 14 PE5 IIO| FT PES5 TRACED2 / FSMC_A21 TIM9_CH1
5|-15 PEG6 /O] FT PEG6 TRACED3/FSMC_A22 TIM9_CH2
6116 VeaT S| - Vear - -
7 | 2 | 7 | PC13-TAMPER-RTC® |/O| - PC13(6) TAMPER-RTC -
8 | 3|8 | PC14-0sC32_IN® |i/0| - PC14(6) OSC32_IN -
9 |4 |9 | PC15-0SC32_0OUT® [1O| - PCc150) 0SC32_0ouT -
10 - | - PFO /O] FT PFO FSMC_AO -
1M1 - |- PF1 I/O| FT PF1 FSMC_A1 -
Kys DoclD16553 Rev 5 25/117




STM32F101xF, STM32F101xG

Pinouts and pin descriptions

Table 5. STM32F101xF/STM32F101xG pin definitions (continued)

Pins Alternate functions(®
< o = % Main
T3S Pin name 2| 3 | function®
a ™ a £| O | (after reset) Default Remap
3|99 =
USART2_RX®)/TIM5_CH4/
37|17 |26 PA3 Io| - PA3 ADC_IN3/ TIM2_CH4®) -
TIM9_CH2
38 (18 |27 Vss 4 - Vss 4 - -
39 (19 |28 Vbp 4 - Vpp 4 - -
40 |20 | 29 PA4 o| - PA4 fg’gﬁg‘fﬁ@gﬁ%&“&(é) :
41 (2130 PA5 I/o| - PA5 SP”—SiKDé?ﬁ\I%—OUTZ/ -
2lzls|  me ol | me | seidiegiaoel T
43 2332 PA7 I/o| - PA7 T?GQ‘%C;%')/ ﬁ',\)ﬁz'_'\gH’ ] -
44 |24 |33 PC4 /o] - PC4 ADC_IN14 -
45 | 25 | 34 PC5 /o] - PC5 ADC_IN15 -
46 |26 |35 PBO Io| - PBO ADC_IN8 / TIM3_CH3®) -
47 |27 |36 PB1 o\ - PB1 ADC_IN9 / TIM3_CH4(®) -
48 | 28 | 37 PB2 I/O| FT | PB2/BOOT1 - -
49 | - | - PF11 I/O| FT PF11 FSMC_NIOS16 -
50| - | - PF12 I/O| FT PF12 FSMC_A6 -
S| - - Vss_6 S| - Vss_6 - -
52| - | - Vbp_6 S| - Vbp_6 - -
53| - | - PF13 I/O| FT PF13 FSMC_A7 -
54 | - | - PF14 I/O| FT PF14 FSMC_AS8 -
55| - | - PF15 I/O| FT PF15 FSMC_A9 -
56 | - | - PGO I/O| FT PGO FSMC_A10 -
57| - | - PG1 I/O| FT PG1 FSMC_A11 -
58 | - |38 PE7 I/O| FT PE7 FSMC_D4 -
59 | - [39 PES I/O| FT PE8 FSMC_D5 -
60 | - |40 PE9 I/O| FT PE9 FSMC_D6 -
61| - | - Vss_7 S| - Vss_7 - -
‘Y_l DoclD16553 Rev 5 271117
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5

5.1

5.1.1

5.1.2

5.1.3

514

3

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean3%).

Typical values

Unless otherwise specified, typical data are based on Ty = 25 °C, Vpp = 3.3 V (for the
2V = Vpp < 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (meant2%).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 7.

DoclD16553 Rev 5 35/117
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Electrical characteristics

3

Figure 13. Typical current consumption on Vga1 with RTC on vs. temperature at

different Vgt values
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Figure 14. Typical current consumption in Standby mode versus temperature at

different Vpp values
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Typical current consumption

The MCU is placed under the following conditions:

All /O pins are in input mode with a static value at Vpp or Vgg (no load)
All peripherals are disabled except if it is explicitly mentioned

The Flash access time is adjusted to fyc k frequency (0 wait state from 0 to 24 MHz, 1
wait state from 24 to 36 MHz)

Prefetch is on (reminder: this bit must be set before clock setting and bus prescaling)

When the peripherals are enabled fPCLK'] = fHCLK/4’ fPCLKZ = fHCLK/Z! fADCCLK =
fcLko/4

When the peripherals are enabled fPCLK1 = fHCLK’ fPCLKZ = fHCLK’ fADCCLK = fPCLK2/2

The parameters given in Table 18 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 10.

Table 18. Typical current consumption in Run mode, code with data processing
running from Flash

Typ" Typ"
Symbol | Parameter | Conditions fHeoLk All peripherals | All peripherals Unit
enabled? disabled
36 MHz 28.5 18.7
24 MHz 241 12.8
16 MHz 14 9.2
8 MHz 7.7 5.4
External
clock® 4 MHz 4.6 3.4
2 MHz 3 2.3
1 MHz 2.2 1.8
500 kHz 1.7 1.5
Supply 125 kHz 1.4 1.3
Ipp current in mA
24 MHz 18.9 11.6
Running on 16 MHz 12.2 8.2
high speed
internal RC 8 MHz 7.2 4.8
(HSI), AHB 4 MHz 4 2.7
prescaler :
used to 2 MHz 2.3 1.7
reduce the
frequency 1 MHz 1.5 1.2
500 kHz 1.1 0.9
125 kHz 0.75 0.7
1. Typical values are measures at Ty = 25 °C, Vpp = 3.3 V.
2. Add an additional power consumption of 0.8 mA per ADC for the analog part. In applications, this

consumption occurs only while the ADC is on (ADON bit is set in the ADC_CR2 register).
External clock is 8 MHz and PLL is on when fc > 8 MHz.

3
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5.3.8

5.3.9
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PLL characteristics

The parameters given in Table 28 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 10.

Table 28. PLL characteristics

Value
Symbol Parameter Unit
Min(" Typ Max(1)
) PLL input clock® 1 8.0 25 MHz
PLL_IN

- PLL input clock duty cycle 40 - 60 %

fpLL ouT PLL multiplier output clock 16 - 36 MHz
t ock PLL lock time - - 200 us
Jitter Cycle-to-cycle jitter - - 300 ps

1. Guaranteed by characterization results.

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

Memory characteristics

Flash memory

The characteristics are given at Ty = —40 to 85 °C unless otherwise specified.

Table 29. Flash memory characteristics

Symbol Parameter Conditions Min Typ | Max( | unit
torog 16-bit programming time Tp=-401o +85 °C 40 52.5 70 gs
terase | Page (2 KB) erase time Tpo=-40to +85°C 20 - 40 ms
tve Mass erase time Tpo=-40to +85°C 20 - 40 ms
Read mode
facLk = 36 MHz with 1 - - 28 mA
wait state, Vpp = 3.3V
Write mode
fHCLK =36 MHZ, VDD = - - 7 mA
Ibp Supply current 33V
Erase mode
fHCLK =36 MHZ, VDD = - - 5 mA
33V
Power-down mode / Halt,
Vpp=3.0t03.6V ) ) 50 | pA
Vorog Programming voltage - 2 - 3.6 V

1. Guaranteed by design.

3
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Electrical characteristics

3

Table 38. Synchronous non-multiplexed PSRAM write timings!"(?) (continued)

Symbol Parameter Min Max | Unit
tsu(NWAITV—CLKH) FSMC_NWA'T valid before FSMC_CLK hlgh 7 - ns
th(CLKH-NWAITV) FSMC_NWA'T valid after FSMC_CLK hlgh 2 - ns

1.

C_=15pF.

2. Guaranteed by characterization results.

PC Card/CompactFlash controller waveforms and timings

Figure 27 through Figure 32 represent synchronous waveforms and Table 40 and Table 41
provide the corresponding timings. The results shown in this table are obtained with the
following FSMC configuration:

COM.FSMC_SetupTime = 0x04;
COM.FSMC_WaitSetupTime = 0x07;
COM.FSMC_HoldSetupTime = 0x04;
COM.FSMC_HiZSetupTime = 0x00;
ATT.FSMC_SetupTime = 0x04;
ATT.FSMC_WaitSetupTime = 0x07;
ATT.FSMC_HoldSetupTime = 0x04;
ATT.FSMC_HizZSetupTime = 0x00;
I0.FSMC_SetupTime = 0x04;
I0.FSMC_WaitSetupTime = 0x07;
I0.FSMC_HoldSetupTime = 0x04;
I0.FSMC_HiZSetupTime = 0x00;
TCLRSetupTime = 0;
TARSetupTime = 0;

DoclD16553 Rev 5
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Figure 36. NAND controller waveforms for common memory write access
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Table 41. Switching characteristics for NAND Flash write cycles(!)

Symbol Parameter Min Max Unit
tw(NWE) FSMC_NWE low width 3thelk 3thelk ns
tynwe-p) | FSMC_NWE low to FSMC_D[15:0] valid - 0 ns
tanwe-p) | FSMC_NWE high to FSMC_D[15:0] invalid 2thok + 2 - ns
tyaLe-nwe) | FSMC_ALE valid before FSMC_NWE low - Sthok + 1.5 | ns
th(nwe-ALE) | FSMC_NWE high to FSMC_ALE invalid 3thok + 8 - ns
tyaLe-NoE) | FSMC_ALE valid before FSMC_NOE low - 2thok ns
thnoE-ALE) | FSMC_NWE high to FSMC_ALE invalid 2thcLk - ns

1. C_=15pF.

5.3.11 EMC characteristics

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

Functional EMS (Electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports),
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

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

A device reset allows normal operations to be resumed.

3
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3

The test results are given in Table 42. They are based on the EMS levels and classes
defined in application note AN1709.

Table 42. EMS characteristics

Symbol Parameter Conditions Level/Class

Vpp=3.3V, LQFP144,
TA: +25 oC, fHCLK: 36 MHz 2B
conforms to IEC 61000-4-2

Vv Voltage limits to be applied on any I/O pin to
FESD | induce a functional disturbance

Fast transient voltage burst limits to be Vpp = 3.3V, LQFP144,
Verre | applied through 100 pF on Vpp and Vgg Ta= 425 °C, fycLk = 36 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and pre
qualification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e Unexpected reset

e  Critical Data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second. To complete these trials, ESD stress can be applied directly on the device, over the
range of specification values. When unexpected behavior is detected, the software can be
hardened to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device is monitored while a simple application is
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 43. EMI characteristics

i Monitored Max vs. [fuse/fucLkl .
Symbol | Parameter Conditions frequency band Unit
quency 8/36 MHz
0.1 MHz to 30 MHz 8
Vpp=3.3V, Ta=25 °C,
LQFP144 package 30 MHz to 130 MHz 27 dBpV
SEMl Peak level I ith
compliant wit 130 MHz to 1 GHz 26
IEC 61967-2
SAE EMI Level 4 -
DoclD16553 Rev 5 77117
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The test results are given in Table 46

Table 46. I/O current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on OSC_IN32, 0 +0
OSC_0UT32, PA4, PA5, PC13
hin Injected current on all FT pins -5 +0 mA
Injected current on any other pin -5 +5
DoclD16553 Rev 5 791117
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Figure 37. Standard /O input characteristics - CMOS port

~Input range

VIHmin 1.3 | - = - LA TSRS NA A ettt L BTN f 125 /ot guaranteed
VILmax 0.8 : Y 0.8 :
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07 [ = - S standard requirement VIL=S D Ay 2028000, ;
1 1 1 1 : V V
2 2.7 3 3.3 3.6 oD ( )
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Figure 38. Standard /O input characteristics - TTL port
VIHVIL (V)
A
TTL requirements V=2V
ViHmin 2.0 [----- 106 _
: Input range
~_not guaranteed
13 )------ _ 1.25
=0.28(VpD2) :
ViLmax 08 [------- Vi :
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z 216 36 > Vpp (V)
ai17278
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Figure 39. 5V tolerant I/O input characteristics - CMOS port
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2 2.16 3.

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to +8 mA, and sink or
source up to £ 20 mA (with a relaxedV g, /Vgp) except PC13, PC14 and PC15 which can
sink or source up to £3 mA. When using the GPIOs PC13 to PC15 in output mode, the
speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of 1/0O pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 5.2;

e  The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
lvpp (see Table 8).

e  The sum of the currents sunk by all the 1/0Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
lyss (see Table 8).

3
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1.

Figure 44. SPI timing diagram - slave mode and CPHA=0
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Figure 45. SPI timing diagram - slave mode and CPHA=1()
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Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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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 57. Ry max for fopc = 14 MHz(")

Ts (cycles) ts (us) Rain max (k)
1.5 0.11 0.4
7.5 0.54 5.9
13.5 0.96 1.4
28.5 2.04 25.2
41.5 2.96 37.2
55.5 3.96 50
715 5.11 NA
239.5 171 NA

1. Guaranteed by design.

Table 58. ADC accuracy - limited test conditions(1(2)

Symbol Parameter Test conditions Typ Max(®) Unit
ET Total unadjusted error fecLk2 = 28 MHz, 1.3 12
EO Offset error fapc = 14 MHz, Ray < 10 k& +1 1.5
VDDA =3Vt 3.6 V, TA =25
EG Gain error °C 0.5 1.5 LSB
ED | Differential linearity error Measurements made after +0.7 +1
ADC calibration
EL Integral linearity error VRer+ = Vbpa 0.8 1.5

ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard analog
input pins should be avoided as this significantly reduces the accuracy of the conversion being performed
on another analog input. It is recommended to add a Schottky diode (pin to ground) to analog pins which
may potentially inject negative current.
Any positive injection current within the limits specified for liyyriny @and Zlingeiny in Section 5.3.13 does not
affect the ADC accuracy.

3. Guaranteed by characterization results.
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Table 59. ADC accuracy(!) (2()

Symbol Parameter Test conditions Typ Max(4) Unit
ET Total unadjusted error +2 5
fPCLK2 =28 MHZ,
EO |Offset error fapc = 14 MHz, Rapy < 10 kQ 1.5 2.5
EG Gain error Vppa=24Vto36V 1.5 *3 LSB
ED |Differential linearity error Measurements made after +1 +2
ADC calibration
EL Integral linearity error 1.5 +3

ADC DC accuracy values are measured after internal calibration.
Better performance could be achieved in restricted Vpp, frequency, Vger and temperature ranges.

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

Any positive injection current within the limits specified for I piny and Zliyyeiny in Section 5.3.13 does not
affect the ADC accuracy.

4. Preliminary values.

Figure 47. ADC accuracy characteristics
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Table 60. DAC characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max(") | Unit Comments

Settling time (full
scale: for a 10-bit
input code transition
tSETTLING zﬁgvﬁznhtigﬁ;?t’vii?ut - 3 4 Ms |CLoap <50 pF, R oap 2 5 kQ2
codes when
DAC_OUT reaches

final value +1LSB

Max frequency for a
correct DAC_OUT
Update change when small
rate(") variation in the input
code (from code i to
i+1LSB)

- - 1 MS/s CLOAD <50 pF, RLOAD >5kQ

Wakeup time from off
(1) |state (Spetting the CrLoap <50 pF, R oap 2 5 kQ

YWAKEUP' " |[ENx bit in the DAC 6.5 10 us linput code between lowest
and highest possible ones.

=
1

Control register)

Power supply
rejection ratio (to
VDDA) (static DC
measurement

1

|
(o))
\‘

|
N
o

PSRR+ (2 dB |No RLOAD! CLOAD =50 pF

1. Preliminary values.
2. Guaranteed by design.

3. Quiescent mode refers to the state of the DAC when a steady value is kept on the output so that no dynamic consumption
is involved.

Figure 51. 12-bit buffered /non-buffered DAC
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1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external
loads directly without the use of an external operational amplifier. The buffer can be bypassed by
configuring the BOFFx bit in the DAC_CR register.

3
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Package information

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

millimeters inches(")
Symbol
Min Typ Max Min Typ Max

e - 0.500 - - 0.0197 -

0 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 -
cce - - 0.080 - - 0.0031

1.

3

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

Figure 59. LQFP64 - 10 x 10 mm low-profile quad flat recommended footprint
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1.

Dimensions are in millimeters.
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