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Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F100x4, STM32F100x6, STM32F100x8 and STM32F100xB microcontrollers.

In the rest of the document, the STM32F100x4 and STM32F100x6 are referred to as low-
density devices while the STM32F100x8 and STM32F 100xB are identified as medium-
density devices.

This STM32F100xx datasheet should be read in conjunction with the low- and medium-
density STM32F100xx reference manual.

For information on programming, erasing and protection of the internal Flash memory
please refer to the STM32F100xx Flash programming manual.

The reference and Flash programming manuals are both available from the
STMicroelectronics website www.st.com.

For information on the Cortex®-M3 core please refer to the Cortex®-M3 Technical Reference
Manual, available from the www.arm.com website at the following address:
http://infocenter.arm.com.
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External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 18 edge detector lines used to generate
interrupt/event requests. Each line can be independently configured to select the trigger
event (rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 80 GPIOs can be connected
to the 16 external interrupt lines.

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 4-24 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 entry is available when necessary (for example on
failure of an indirectly used external crystal, resonator or oscillator).

Several prescalers allow the configuration of the AHB frequency, the high-speed APB
(APB2) and the low-speed APB (APB1) domains. The maximum frequency of the AHB and
the APB domains is 24 MHz.

Boot modes

At startup, boot pins are used to select one of three boot options:
e  Boot from user Flash

e  Boot from system memory

e Boot from embedded SRAM

The boot loader is located in System Memory. It is used to reprogram the Flash memory by
using USART1. For further details please refer to AN2606.

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 Vpgar=1.810 3.6 V: Power supply for RTC, external clock 32 kHz oscillator and backup
registers (through power switch) when Vpp is not present.

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

DoclD16455 Rev 9 15/96




STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB Description

2.2.14

2.2.15

3

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.

The DMA can be used with the main peripherals: SPI, DAC, 12C, USART, all timers and
ADC.

RTC (real-time clock) and backup registers

The RTC and the backup registers are supplied through a switch that takes power either on
Vpp supply when present or through the Vgat pin. The backup registers are ten 16-bit
registers used to store 20 bytes of user application data when Vpp power is not present.

The real-time clock provides a set of continuously running counters which can be used with
suitable software to provide a clock calendar function, and provides an alarm interrupt and a
periodic interrupt. It is clocked by a 32.768 kHz external crystal, resonator or oscillator, the
internal low power RC oscillator or the high-speed external clock divided by 128. The
internal low power RC has a typical frequency of 40 kHz. The RTC can be calibrated using
an external 512 Hz output to compensate for any natural crystal deviation. The RTC
features a 32-bit programmable counter for long term measurement using the Compare
register to generate an alarm. A 20-bit prescaler is used for the time base clock and is by
default configured to generate a time base of 1 second from a clock at 32.768 kHz.

Timers and watchdogs

The STM32F100xx devices include an advanced-control timer, six general-purpose timers,
two basic timers and two watchdog timers.

Table 3 compares the features of the advanced-control, general-purpose and basic timers.

Table 3. Timer feature comparison

. Counter | Counter | Prescaler | DMArequest | Capture/compare | Complementary
Timer . .
resolution type factor generation channels outputs
Up, Any integer
TIMA1 16-bit down, between 1 Yes 4 Yes
up/down | and 65536
TIM2, Up, Any integer
TIM3, 16-bit down, between 1 Yes 4 No
TIM4 up/down | and 65536
Any integer
TIM15 16-bit Up between 1 Yes 2 Yes
and 65536
Any integer
-.I;.lll:\/l;g 16-bit Up between 1 Yes 1 Yes
and 65536
Any integer
-ll—_llll\\/l/g‘ 16-bit Up between 1 Yes 0 No
and 65536
DoclD16455 Rev 9 17/96




STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB Pinouts and pin description

Table 4. Low & medium-density STM32F100xx pin definitions (continued)

Pins _ Alternate functions®®
N
< < © Main
?2 3L ¥ Pin name @ | 3| function®
a kol £ | O | (after reset) Default Remap
[T
g|e|@lc =
S| R
57| - - - PD10 /1O | FT PD10 - USART3_CK
58| - |- |- PD11 Vo [FT|  PD11 - USAR; s.cT
TIM4_CH1
o (17,
59| - - - PD12 | FT PD12 - USART3_RT
S
(11
60 | - - - PD13 /10 | FT PD13 - T|M4—)CH2
(11
61| - - - PD14 /1O | FT PD14 - T|M4—§:H3
(11
62 | - - - PD15 /1O | FT PD15 - T|M4—)CH4
63|37 |F6| - PC6 /1O | FT PC6 - TIM3_CH1
64 |38 |E7| - PC7 /1O | FT PC7 - TIM3_CH2
65|39 |E8| - PC8 /1O | FT PC8 - TIM3_CH3
66 | 40 |[D8| - PC9 /10 | FT PC9 - TIM3_CH4
USART1_CK/MCO/
67 |41 | D7 | 29 PA8 /1O | FT PA8 TIM1_CH1 -
USART1_TXx(12)/
68 |42 |C7 | 30 PA9 /10 | FT PA9 TIMA_CH2 / TIM15_BKIN -
USART1_RX(12)/
69 |43 | C6 | 31 PA10 /0 | FT PA10 TIMA_CH3 / TIM17_BKIN -
70 |44 | C8| 32 PA11 110 | FT PA11 USART1_CTS/TIM1_CH4 -
71145 |B8| 33 PA12 /10 | FT PA12 USART1_RTS/TIM1_ETR -
JTMS-
72 | 46 | A8 | 34 PA13 /1O | FT SWDIO - PA13
73 - - | - Not connected -
74 | 47 |D5| 35 Vss 2 s |- Vss 2 - -
75| 48 |E5| 36 Vpp_ 2 s | - Vpp_ 2 - -
76 | 49 | A7 | 37 PA14 /1O | FT JTCK/KSWCL - PA14
TIM2_CH1_
77 | 50 | A6 | 38 PA15 /1O | FT JTDI - ETR/ PA15/
SPI1_NSS
78 |51 |B7| - PC10 110 | FT PC10 - USART3_TX
‘Yl DoclD16455 Rev 9 27/96




Pinouts and pin description STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

Table 4. Low & medium-density STM32F100xx pin definitions (continued)

Pins _ Alternate functions®®
N
< < o Main
,8_ 3L ¥ Pin name @ | 3| function®
a kol £ | O | (after reset) Default Remap
TR
g|le|lR|lc =
J| S EHA
79|52 |B6| - PC11 /O | FT PC11 - USART3_RX
80|53|C5| - PC12 /0 | FT PC12 - USART3_CK
81| - [C1] - PDO /10 | FT PDO - -
82| - |D1]| - PD1 /O | FT PD1 - -
83|54 |B5| - PD2 /O | FT PD2 TIM3_ETR -
84| - |- |- PD3 vo |FT|  PD3 - USARSTZ—CT
85| - | - | - PD4 Vo |FT|  PD4 - USARSTZ—RT
86| - | - | - PD5 110 | FT PD5 - USART2_TX
87| - | - | - PD6 /O | FT PD6 - USART2_RX
88| - | - | - PD7 /0 | FT PD7 - USART2_CK
TIM2_CH2 /
89 | 55 | A5 | 39 PB3 vo |FT|  JTDO PB3
TRACESWO
SPI1_SCK
PB4 /
90 | 56 | A4 | 40 PB4 I/0 |FT| NJTRST - TIM3_CH1
SPI1_MISO
TIM3_CH2/
91 | 57 | C4 | 41 PB5 /o | - PB5 12C1_SMBA / TIM16_BKIN | oo~y
12c1_scL(12)
92 | 58 | D3| 42 PB6 /0 | FT PB6 TIM4_CH1(11)(12) USART1_TX
TIM16_CH1N
12C1_SDA(12)
93 |59 |C3|43 PB7 /O | FT PB7 TIM17_CH1N USART1_RX
TIM4_CH2(11)(12)
94 | 60 | B4 | 44 BOOTO I - BOOTO - -
95 | 61 | B3| 45 PB8 /O | FT PB8 TiM4_CH3(I(12)/ 12C1_SCL
TIM16_CH1(12) / cEC(12) -
TIM4_CH4(11)(12)
96 | 62 | A3 | 46 PB9 /O | FT PB9 TIMA7. CH1(2) 12C1_SDA
97 | - | - | - PEO /0 | FT PEO TiM4_ETR("M) -
98| - | -] - PE1 /O | FT PE1 - -
99 | 63 | D4 | 47 Vss 3 S | - Vss 3 - -
100 64 | E4 | 48 Vop 3 S | - Vbp 3 - -
28/96 DoclD16455 Rev 9 ‘Yl




Electrical characteristics STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

Table 10. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) 21 (218 |226 | V

PLS[2:0]=000 (falling edge) 2 |208 [216 | V

PLS[2:0]=001 (rising edge) 219 |228 (237 | V

PLS[2:0]=001 (falling edge) 209 (218 (227 | V

PLS[2:0]=010 (rising edge) 228 |2.38 (248 | V

PLS[2:0]=010 (falling edge) 218 [2.28 (238 | V

PLS[2:0]=011 (rising edge) 2.38 |2.48 (258 | V

Vous Programmable voltage PLS[2:0]=011 (falling edge) 228 [2.38 [248 | V
detector level selection | p| 5[2:01=100 (rising edge) 247 |258 (269 | V
PLS[2:0]=100 (falling edge) 237 |248 (259 | V

PLS[2:0]=101 (rising edge) 257 268 279 | V

PLS[2:0]=101 (falling edge) 247 |258 (269 | V

PLS[2:0]=110 (rising edge) 266 |2.78 (2.9 %

PLS[2:0]=110 (falling edge) 2.56 |2.68 [2.8 %

PLS[2:0]=111 (rising edge) 2.76 |2.88 |3 \%

PLS[2:0]=111 (falling edge) 266 |2.78 (2.9 Y%

Vpyphyst? | PVD hysteresis - - 100 - | mv
Voompon | POWET oN/power down Falling edge 1.8(1)|1.88 |[1.96 | V
reset threshold Rising edge 1.84 [1.92 |2.0 v

Vpprhyst? | PDR hysteresis - - |40 - | mv
tRSTTEMpo(Z) Reset temporization - 1.5 |25 |45 ms

1. The product behavior is guaranteed by design down to the minimum Vpog/ppr Value.

2. Guaranteed by design.

3
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STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

Electrical characteristics

3

Table 18. Peripheral current consumption“)

Current consumption

Peripheral (WAMHZ)

DMA1 22.92

AHB (up to 24MHz) CRC 2,08
BusMatrix(®) 417
APB1-Bridge 2,92

TIM2 18,75

TIM3 17,92

TIM4 18,33

TIM6 5,00

TIM7 5,42

SPI2/1252 4,17

USART2 12,08

APB1 (up to 24MHz) USART3 12,92
12C1 10,83

12C2 10,83

CEC 5,83

DAC®) 8,33

WWDG 2,50

PWR 2,50

BKP 3,33

IWDG 7,50
APB2-Bridge 3.75

GPIOA 6,67

GPIOB 6,25

GPIOC 7,08

GPIOD 6,67

GPIOE 6,25

APB2 (up to 24MHz) SPI1 4,17
USART1 11,67

TIM1 22,92

TIM15 14,58

TIM16 11,67

TIM17 10.83

ADC1® 15.83

L A

The BusMatrix is automatically active when at least one master is ON.
When DAC_OUT1 or DAC_OU?2 is enabled a current consumption equal to 0,5 mA must be added
Specific conditions for ADC: fHCLK =24 MHz, fAPB1 = fHCLK' fAPB2 = fHCLK’ fADCCLK = fAPB2/2' When ADON

fucLk = 24 MHz, fapgq = fycLk, FAPB2 = fc k. default prescaler value for each peripheral.

bit in the ADC_CR2 register is set to 1, a current consumption equal to 0, TmA must be added.

DoclD16455 Rev 9
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Electrical characteristics STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

Table 21. HSE 4-24 MHz oscillator characteristics(1(?

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc in | Oscillator frequency - 4 8 24 MHz
Rr Feedback resistor - - 200 - kQ

C Recommended load capacitance
H versus equivalent serial Rg =30 Q - 30 - pF

@)
Crz resistance of the crystal (Rg)®
VDD =33V
in HSE driving current V|n = Vgg With 30 pF - - 1 mA
load
Im Oscillator transconductance Startup 25 - - mA/N
tSUggSE) Startup time Vpp is stabilized - 2 - ms

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Guaranteed by characterization results.

It is recommended to use high-quality external ceramic capacitors in the 5 pF to 25 pF range (typ.),

designed for high-frequency applications, and selected to match the requirements of the crystal or

resonator. Ci 4 and C, , are usually the same size. The crystal manufacturer typically specifies a load

capacitance which is the series combination of C, 4 and C|,. PCB and MCU pin capacitance must be

icr;cluded é10 pF can be used as a rough estimate of the combined pin and board capacitance) when sizing
L1 and L2-

4. The relatively low value of the RF resistor offers a good protection against issues resulting from use in a
humid environment, due to the induced leakage and the bias condition change. However, it is
recommended to take this point into account if the MCU is used in tough humidity conditions.

5. tgymsk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

Figure 20. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

< .Cri

OSC_IN fHSE
® . I_r>—>
Bias

Rg | controlled
gain

8 MHz

@ .
\ sresonator
= ) I
h A

Cro

STMB32F10xxx

Rext(1)

ai14128b

1. Rgxr value depends on the crystal characteristics.

3
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STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

5.3.8 PLL characteristics

The parameters given in Table 26 are derived from tests performed under the ambient

temperature and Vpp supply voltage conditions summarized in Table 8.

Table 26. PLL characteristics

Value
Symbol Parameter Unit
Min(") Typ | Max(®

. PLL input clock® 1 8.0 24 MHz
PLL_IN

- PLL input clock duty cycle 40 - 60 %
feLL_ouT PLL multiplier output clock 16 - 24 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:

52/96
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STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB Electrical characteristics

5.3.11

3

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 30. EMI characteristics

. Max vs. [fHSEIfHCLK]
Symbol | Parameter Conditions freMoenr:::ori:n d Unit
quency 8/24 MHz
0.1 MHz to 30 MHz 9
Vpp=3.6V, Tp=25°C,
LQFP100 package 30 MHz to 130 MHz 16 dBlJV
Semi | Peak level . .
compliant with SAE 130 MHz to 1GHz 19
J1752/3
SAE EMI Level 4 -

Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.

Table 31. ESD absolute maximum ratings

Symbol Ratings Conditions Class Maxm(tgn Unit
value
vV Electrostatic discharge Tpo=+25°C 2 2000
ESD(HBM) | yoltage (human body model) | conforming to JESD22-A114 v
Vv Electrostatic discharge Tpo=+25°C m 500
ESD(CDM) | yoltage (charge device model) | conforming to JESD22-C101
1. Based on characterization results, not tested in production.
Static latch-up
Two complementary static tests are required on six parts to assess the latch-up
performance:
e A supply overvoltage is applied to each power supply pin
e A current injection is applied to each input, output and configurable 1/0O pin
These tests are compliant with EIA/JJESD78 IC latch-up standard.
Table 32. Electrical sensitivities
Symbol Parameter Conditions Class
LU Static latch-up class Tp= 4105 °C conforming to JESD78 Il'level A
DoclD16455 Rev 9 55/96
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5.3.12

56/96

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibilty to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0 pins programmed in floating input mode. While current is injected into

the 1/0 pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (>5
LSB TUE), out of spec current injection on adjacent pins or other functional failure (for
example reset, oscillator frequency deviation).

The test results are given in Table 33

Table 33. I/0 current injection susceptibility

Functional susceptibility

Symbol Description Negative Positive Unit
injection injection
Injected current on OSC_IN32, 0 +0
OSC_0UT32, PA4, PA5, PC13
hing Injected current on all FT pins -5 +0 mA
Injected current on any other pin -5 +5

DoclD16455 Rev 9
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STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

Electrical characteristics

Figure 27. Recommended NRST pin protection

\
External >
reset circuit(!)
- R NRST® RPU Internal reset
K I i \ [ Filter f|——
, b 0.1 uF
N - _ ,’ STM32F10x

ai14132d

1.

The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in
Table 37. Otherwise the reset will not be taken into account by the device.

5.3.15

TIMx characteristics

The parameters given in Table 38 are guaranteed by design.

Refer to Section 5.3.12: I/O current injection characteristics for details on the input/output
alternate function characteristics (output compare, input capture, external clock, PWM

output).
Table 38. TIMx characteristics
Symbol Parameter Conditions(? Min Max Unit
: . - 1 - trimxcLk
tres(ivy | Timer resolution time
leMXCLK =24 MHz | 41.7 - ns
; Timer external clock 0 frimxcLi/2 MHz
EXT 2
frequency on CHx? frivxoLk = 24 MHz | 0 12 MHz
Restiyv | Timer resolution - - 16 bit
16-bit counter clock period - 1 65536 trIMxCLK
tcounter | When the internal clock is
selected frivxcLk =24 MHz | - 2730 Hs
- - 65536 x 65536 tT|MXCLK
tMAX counT | Maximum possible count
- leMXCLK =24 MHz - 178 S

1.

TIMx is used as a general term to refer to the TIM1, TIM2, TIM3, TIM4, TIM15, TIM16 and TIM17 timers.

2. CHxis used as a general term to refer to CH1 to CH4 for TIM1, TIM2, TIM3 and TIM4, to the CH1 to CH2
for TIM15, and to CH1 for TIM16 and TIM17.

3
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STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB Electrical characteristics

Figure 28. I2C bus AC waveforms and measurement circuit(!)
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1.

Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp,

Table 40. SCL frequency (fpcLk1= 24 MHz, Vpp = 3.3 v)(N(2)

12C_CCR value
fscL (kHz)®)
Rp = 4.7 kQ
400 0x8011
300 0x8016
200 0x8021
100 0x0064
50 0x00C8
20 0x01F4

1. Rp = External pull-up resistance, fgc, = I°C speed,

2. For speeds around 400 kHz, the tolerance on the achieved speed is of £2%. For other speed ranges, the
tolerance on the achieved speed +1%. These variations depend on the accuracy of the external
components used to design the application.

3. Guaranteed by design.
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Table 43. Ry max for fapc = 12 MHz(")

T (cycles) ts (us) Rain max (k)

1.5 0.125 0.4

7.5 0.625 5.9

13.5 1.125 1.4

28.5 2.375 252

415 3.45 37.2

55.5 4.625 50

715 5.96 NA

239.5 20 NA

1. Guaranteed by design.

Table 44. ADC accuracy - limited test conditions(1(2)

Symbol Parameter Test conditions Typ Max Unit

ET Total unadjusted error fecLk2 = 24 MHz, 1.3 2.2

EO Offset error fapc =12 MHz, Ra < 10 kO +1 1.5
VDDA =3Vto36V

EG |Gain error Vrers = Vboa +0.5 1.5 LSB

ED Differential linearity error Tpo=25°C 0.7 +1
Measurements made after

EL Integral linearity error ADC calibration +0.8 1.5

1. ADC DC accuracy values are measured after internal calibration.
2. Guaranteed by characterization results.
Table 45. ADC accuracy() (2) (3)
Symbol Parameter Test conditions Typ Max Unit
i + +

ET Total unadjusted error focLia = 24 MHz, +2 5

EO |Offset error fapc =12 MHz, Ryy < 10kQ | 415 +2.5
Vv =24Vto36V

EG Gain error DDA , 1.5 13 LSB
Ta = Full operating range

ED Differential linearity error Measurements made after +1 *2

EL |Integral linearity error ADC calibration 1.5 +3

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

Better performance could be achieved in restricted Vpp, frequency, Vgegr and temperature ranges.

Guaranteed by characterization results.

Note:

ADC accuracy vs. negative injection current: Injecting a negative current on any 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 currents.

Any positive injection current within the limits specified for I;nypiny and Zlinyeiny in

Section 5.3.12 does not affect the ADC accuracy.
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6 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

6.1 LQFP100 package information

Figure 37. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline

SEATING PLANE

,

A

0.25 mm

<
GAUGE PLANE
— v x
[« D , L T
« D1 > NI
y D3 R —
, | 5
A
7 : 50 " A
|
- |
- I 1 ______ — Slo|w
|
|
10 | v
56 -y
v
PIN 1 | 5
IDENTIFICATION
€ 1L_ME_V5

1. Drawing is not to scale. Dimensions are in millimeters.
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6.2 LQFP64 package information
Figure 40.LQFP64 — 10 x 10 mm 64 pin low-profile quad flat package outline
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1. Drawing is not in scale.
Table 49. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat 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 -
E3 - 7.500 - - 0.2953 -
80/96 DoclD16455 Rev 9 ‘Yl
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Table 52. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -
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° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 47. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.
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Using the values obtained in Table 53 T j,, is calculated as follows:
— For LQFP100, 46 °C/W
Tymax = 115 °C + (46 °C/W x 134 mW) =115°C +6.2°C =121.2°C

This is within the range of the suffix 7 version parts (40 < T; < 125 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Table 54: Ordering information scheme).

Figure 49. LQFP100 Pp max vs. Ty
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Table 55. Document revision history (continued)

Date

Revision

Changes

08-Jun-2012

Updated Table 6: Current characteristics on page 34

Updated Table 39: 12C characteristics on page 64

Corrected note “non-robust “ in Section 5.3.17: 12-bit ADC
characteristics on page 68

Updated Section 5.3.13: I/O port characteristics on page 57
Updated Section 2.2.20: GPIOs (general-purpose inputs/outputs) on
page 20

Updated Table 4: Low & medium-density STM32F 100xx pin definitions
on page 24

Updated Section 5.3.1: General operating conditions on page 34
Updated Table 14: Maximum current consumption in Sleep mode,
code running from Flash or RAM on page 39

08-Jun-2015

Updated Table 18: Peripheral current consumption, Table 31: ESD
absolute maximum ratings, Table 48: LQPF100 - 100-pin, 14 x 14 mm
low-profile quad flat package mechanical data, Table 49: LQFP64 - 64-
pin, 10 x 10 mm low-profile quad flat package mechanical data,

Table 50: TFBGA64 — 64-ball, 5 x 5 mm, 0.5 mm pitch, thin profile fine
pitch ball grid array package mechanical data, Table 51: TFBGA64
recommended PCB design rules (0.5 mm pitch BGA) and Table 52:
LQFPA48 - 48-pin, 7 x 7 mm low-profile quad flat package mechanical
data.

Updated Figure 37: LQFP100 - 100-pin, 14 x 14 mm low-profile quad
flat package outline, Figure 38: LQFP100 - 100-pin, 14 x 14 mm low-
profile quad flat recommended footprint, Figure 40: LQFP64— 10 x 10
mm 64 pin low-profile quad flat package outline, Figure 41: LQFP64 -
64-pin, 10 x 10 mm low-profile quad flat recommended footprint,
Figure 43: TFBGA64 — 64-ball, 5 x 5 mm, 0.5 mm pitch thin profile fine
pitch ball grid array package outline, Figure 44: TFBGA64 — 64-ball, 5
x 5 mm, 0.5 mm pitch, thin profile fine pitch ball grid array,
recommended footprint, Figure 46: LQFPA48 - 48-pin, 7 x 7 mm low-
profile quad flat package outline and Figure 47: LQFP48 - 48-pin, 7 x
7 mm low-profile quad flat package recommended footprint.

Added Figure 39: LQFP100 marking example (package top view),
Figure 42: LQFP64 marking example (package top view) Figure 45:
TFBGA64 marking example (package top view) and Figure 48:
LQFP48 marking example (package top view).

21-Nov-2016

Updated:

— Figure 7: Memory map

— Figure 18: High-speed external clock source AC timing diagram
— Figure 19: Low-speed external clock source AC timing diagram
— Table 19: High-speed external user clock characteristics

— Table 20: Low-speed external user clock characteristics

— Table 42: ADC characteristics
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