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Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F103xC, STM32F103xD and STM32F 103xE high-density performance line
microcontrollers. For more details on the whole STMicroelectronics STM32F 103xC/D/E
family, please refer to Section 2.2: Full compatibility throughout the family.

The high-density STM32F103xC/D/E datasheet should be read in conjunction with the
STM32F10xxx reference manual.

For information on programming, erasing and protection of the internal Flash memory
please refer to the STM32F10xxx 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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ARM

Intelligent Processors by ARM®
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STM32F103xC, STM32F103xD, STM32F103xE Pinouts and pin descriptions

3 Pinouts and pin descriptions

Figure 3. STM32F103xC/D/E BGA144 ballout
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1. The above figure shows the package top view.
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STM32F103xC, STM32F103xD, STM32F103xE Pinouts and pin descriptions

Figure 5. STM32F103xC/D/E performance line LQFP144 pinout
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1. The above figure shows the package top view.
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Pinouts and pin descriptions

STM32F103xC, STM32F103xD, ST

M32F103xE

Figure 6. STM32F103xC/D/E performance line LQFP100 pinout
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The above figure shows the package top view.
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Pinouts and pin descriptions STM32F103xC, STM32F103xD, STM32F103xE

Table 5. High-density STM32F103xC/D/E pin definitions (continued)

Pins Alternate functions(®
)

¥ |o |« < |9 Main
E E g3 § Y| Pinname 2| 8| function®
olo |8 y Q| & 2| o/ (after reset) Default Remap
m o 39 g|g =
5 5 = i |
H3 | E2 |(D6| 10|17 |28 PC2 /0| - PC2 ADC123_IN12 -
H4 | F3| - |11]18 |29 pc3() /ol - PC3 ADC123_IN13 -
J1|G1|E7|12]19 |30 Vssa S| - Vssa - -
K1|H1| - | - |20|31 VREF- S| - VREF- - -

F7
L1 | J1 @) | - 21|32 VREF+ S - VREF+ - -
M1 | K1|G8| 13|22 |33 Vbpa S| - /o - -

WKUP/USART2_CTS®)
ADC123_INO

J2 |G2|F6 |14 |23 34| PAO-WKUP [I/O] - PAO TIM2_CH1_ETR -

TIM5_CH1/TIM8_ETR

USART2_RTS®)
K2 |H2 [E6| 15|24 |35 PA1 /0| - PA1 ADC123_IN1/ -
TIM5_CH2/TIM2_CH2(®)

USART2_TX®)TIM5_CH3

L2 | J2 |H8 |16 | 25 |36 PA2 /0| - PA2 ADC123_IN2/ -

TIM2_CH3 )
USART2_RX©)TIM5_CH4

M2 | K2 |G7|17 | 26 | 37 PA3 I/o| - PA3 ADC123 IN3/TIM2. CHA®) -

G4 |E4 |F5|18 |27 |38 Vss 4 S| - Vss 4 - -

F4 | F4 |G6|19 |28 |39 Vop 4 S| - VoD 4 - -
SPI1_NSS©@)

J3 | G3|H7 (2029 |40 PA4 ol - PA4 USART2_CK®) -

DAC_OUT1/ADC12_IN4

SPI1_SCK®

K3 | H3 |E5| 21 | 30 | 41 PA5 I/o| - PA5 DAC_OUT2 ADCA2_ IN5 -
SPI1_MISO®)

L3 | J3|G5|22 |31 |42 PA6 I/o| - PA6 TIM8_BKIN/ADC12_IN6 TIM1_BKIN
TIM3_CH1®)
SPI1_MOSI®)

M3 | K3 |G4|23 32|43 PA7 I/o| - PA7 TIM8_CH1N/ADC12_IN7 | TIM1_CH1N
TIM3_CH2®)

J4 | G4 |H6 |24 | 33 |44 PC4 I/o| - PC4 ADC12_IN14 -

K4 | H4 |H5| 25|34 |45 PC5 I/o| - PC5 ADC12_IN15 -

32/144 DoclD14611 Rev 12 ‘Yl




STM32F103xC, STM32F103xD, STM32F103xE Pinouts and pin descriptions

Table 5. High-density STM32F103xC/D/E pin definitions (continued)

Pins Alternate functions*
g

g § % § ? g Pin name :§ % funl\c’:Itailc:‘n(:‘)
O|lo|lolk|ln|L = | o/ (after reset) Default Remap
B8 21999 =
-4 |
L4 | J4 |H4 | 26| 35|46 PBO I/0 PBO ADC1.|?IR/I|§_8/CT|H\S§I—CH3 TIM1_CH2N
M4 | K4 | F4 | 27 | 36 | 47 PB1 /0| - PB1 ADC12.I_—||,\’/|\]§12M§NCH4(9) TIM1_CH3N
J5 | G5|H3 |28 |37 |48 PB2 I/O |FT | PB2/BOOT1 - -
M5| - | - | - | - |49 PF11 I/O|FT PF11 FSMC_NIOS16 -
L5 - | -|-1]-150 PF12 I/O|FT PF12 FSMC_A6 -
H5| - | - | - | - |51 Vss 6 S| - Vss 6 - -
G5| - | -1|-|- |52 Vbp 6 S| - Vbbp_ 6 - -
K6| - | -1]-|- |53 PF13 I/O|FT PF13 FSMC_A7 -
M| - | -] -| - |54 PF14 I/O|FT PF14 FSMC_A8 -
L6| - | -|-1]-155 PF15 I/O|FT PF15 FSMC_A9 -
K6| - |-1]-|-156 PGO I/O|FT PGO FSMC_A10 -
J6| - | -|-1]-|57 PG1 IO |FT PG1 FSMC_A11 -
M7|H5| - | - | 38|58 PE7 I/O|FT PE7 FSMC_D4 TIM1_ETR
L7|J5] - | - 39|59 PE8 I/O|FT PE8 FSMC_D5 TIM1_CH1N
K7 |K5| - | - |40 |60 PE9 I/O|FT PE9 FSMC_D6 TIM1_CHA1
H6| - | - | - | - |61 Vss 7 S| - Vss 7 - -
Ge| - |-1]-|- |62 Vbp 7 S| - Vpp 7 - -
J7|G6| - | - |41]|63 PE10 I/O|FT PE10 FSMC_D7 TIM1_CH2N
H8 |H6 | - | - |42 |64 PE11 I/O|FT PE11 FSMC_D8 TIM1_CH2
Jg|J6| - | - |43|65 PE12 I/O|FT PE12 FSMC_D9 TIM1_CH3N
K8 | K6 | - | - |44 |66 PE13 I/O|FT PE13 FSMC_D10 TIM1_CH3
L8 |G7| - | - | 45|67 PE14 I/O|FT PE14 FSMC_D11 TIM1_CH4
M8|H7| - | - |46 |68 PE15 I/O|FT PE15 FSMC_D12 TIM1_BKIN
M9 | J7 |G3|29 |47 |69 PB10 I/O|FT PB10 12C2_SCL/USART3_TX©®) TIM2_CH3
M10| K7 | F3 |30 | 48 |70 PB11 I/O|FT PB11 I2C2_SDA/USART3_RX(®) TIM2_CH4
H7 | E7 |H2| 31|49 |71 Vss 1 S| - Vss 1 - -
G7 | F7 |H1|32|50 |72 Vbp 1 S| - Vbp 1 - -
"_l DoclD14611 Rev 12 33/144




STM32F103xC, STM32F103xD, STM32F103xE

Table 5. High-density STM32F103xC/D/E pin definitions (continued)

Pinouts and pin descriptions

Pins Alternate functions(®)

)
¥ |o |« ol < |9 Main
E E 13| S| | Pinname 2| 8| function®
olo |8 y Q| & 2| o/ (after reset) Default Remap
212/4/9/¢|¢ =
L1y = B g
A5 D4 | - | - |97 [141 PEO /O |FT PEO TIM4_ETR /FSMC_NBLO -
Ad|C4| - | - |98|142 PE1 /O |FT PE1 FSMC_NBL1 -
E5 | E5 |A7 | 63|99 {143 VSS_3 S| - VSS_3 - -
F5 | F5 | A8 | 64 (100|144 VDD_3 S| - VDD_3 - -

1. I =input, O = output, S = supply.

2. FT =5V tolerant.

3. Function availability depends on the chosen device.

4. If several peripherals share the same 1/O pin, to avoid conflict between these alternate functions only one peripheral should
be enabled at a time through the peripheral clock enable bit (in the corresponding RCC peripheral clock enable register).

5. PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current (3
mA), the use of GPIOs PC13 to PC15 in output mode is limited: the speed should not exceed 2 MHz with a maximum load
of 30 pF and these 10s must not be used as a current source (e.g. to drive an LED).

6. Main function after the first backup domain power-up. Later on, it depends on the contents of the Backup registers even
after reset (because these registers are not reset by the main reset). For details on how to manage these 10s, refer to the
Battery backup domain and BKP register description sections in the STM32F 10xxx reference manual, available from the
STMicroelectronics website: www.st.com.

7. Inthe WCLSP64 package, the PC3 I/O pin is not bonded and it must be configured by software to output mode (Push-pull)
and writing 0 to the data register in order to avoid an extra consumption during low-power modes.

Unlike in the LQFP64 package, there is no PC3 in the WLCSP package. The Vggg. functionality is provided instead.

This alternate function can be remapped by software to some other port pins (if available on the used package). For more
details, refer to the Alternate function I1/0O and debug configuration section in the STM32F10xxx reference manual,
available from the STMicroelectronics website: www.st.com.

10. For the WCLSP64/LQFP64 package, the pins number 5 and 6 are configured as OSC_IN/OSC_OUT after reset, however

1.

3

the functionality of PDO and PD1 can be remapped by software on these pins. For the LQFP100/BGA100 and
LQFP144/BGA144 packages, PDO and PD1 are available by default, so there is no need for remapping. For more details,
refer to Alternate function 1/0 and debug configuration section in the STM32F10xxx reference manual.

For devices delivered in LQFP64 packages, the FSMC function is not available.
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Memory mapping STM32F103xC, STM32F103xD, STM32F103xE

4 Memory mapping

The memory map is shown in Figure 9.

Figure 9. Memory map

Reserved 0xA000 1000 - 0OxBFFF FFFF
FSMC register 0xA000 0000 - 0xA000 OFFF
FSMC bank4 PCCARD 0x9000 0000 - OX9FFF FFFF
| FSMC bank3 NAND (NAND2) | 0x8000 0000 - Ox8FFF FFFF
FSMC bank2 NAND (NAND1) [ 0x7000 0000 - Ox7FFF FFFF
| FSMC bank1 NOR/PSRAM 4_| 0x6C00 0000 - Ox6FFF FFFF
FSMC banki1 NOR/PSRAM 3 | 0x6800 0000 - 0x6BFF FFFF
FSMC bank1 NOR/PSRAM 2 | 0x6400 0000 - 0x67FF FFFF
[ FSMC bankT NOR/PSRAM 1 | 0x6000 0000 - Ox63FF FFFF
Reserved 0x4002 4400 - OX5FFF FFFF
CRC 0x4002 3000 - 0x4002 33FF
Reserved 0x4002 2400 - 0x4002 2FFF
Flash interface 0x4002 2000 - 0x4002 23FF
Reserved 0x4002 1400 - 0x4002 1FFF
RCC 0x4002 1000 - 0x4002 13FF
Reserved 0x4002 0400 - 0x4002 OFFF
DMA2 0x4002 0400 - 0x4002 07FF
DMA1 0x4002 0000 - 0x4002 03FF
Reserved 0x4001 8400 - 0x4001 FFFF
SDIO 0x4001 8000 - 0x4001 83FF
Reserved 0x4001 400 - 0x4001 7FFF
ADC3 0x4001 3C00 - 0x4001 3FFF
USART1 0x4001 3800 - 0x4001 3BFF
TIV8 0x4001 3400 - 0x4001 37FF
x4001 - 0x4001 33FF
OxFFFF FFFF ™5 12-Mbyte ?,m gx4gg1 gg%?) -%x4%%1 323FFF
block 7 ADC2 0x4001 2800 - 0x4001 2BFF
Cortex-M3's ADC1 0x4001 2400 - 0x4001 27FF
internal Port G 0x4001 2000 - 0x4001 23FF
0xE000 0000| peripherals Port F 0x4001 1C00 - 0x4001 1FFF
OXDFFF FFFF PortE 0x4001 1800 - 0x4001 1BFF
512-Mbyte Port D 0x4001 1400 - 0x4001 17FF
block 6 Port C 0x4001 1000 - 0x4001 13FF
Not used Feik 04001 0800 - 0réo01 0BEF
0xC000 0000 EXTI 0x4001 0400 - 0x4001 07FF
OxBFFF FFFF AFIO 0x4001 0000 - 0x4001 03FF
512-Mbyte Reserved 0x4000 7800 - 0x4000 FFFF
block 5 DAC 0x4000 7400 - 0x4000 77FF
FSMC register PWR 0x4000 7000 - 0x4000 73FF
BKP. 0x4000 6CO0 - 0x4000 6FFF
(g()g?:?:ofg Ig,%(:)g Reserved 0x4000 6800 - 0x4000 6BFF
512-Mbyte BXCAN 0x4000 6400 - 0x4000 67FF
block 4 Shared USB/CAN SRAM 512 | 0x4000 6000 - 0x4000 63FF
bytes
FSMC bank 3 USB registers 0x4000 5C00 - 0x4000 5FFF
& bank4 12C2 0x4000 5800 - 0x4000 5BFF
0%?:%0,:0 ,9,9,92 ------------ 12C1 0x4000 5400 - 0x4000 57FF
512-Mbyte UART5 0x4000 5000 - 0x4000 53FF
block 3 UART4 0x4000 4C00 - 0x4000 4FFF
FSMC bank1 USART3 0x4000 4800 - 0x4000 4BFF
0X6000 0000 & bank2 USART2 0x4000 4400 - 0x4000 47FF
Ox5FFF FFFF Reserved 0x4000 4000 - 0x4000 43FF
512-Mbyte SPI3/I*S3 0x4000 3C00 - 0x4000 3FFF
block 2 SPI2/’S2 0x4000 3800 - 0x4000 3BFF
Peripherals Reserved 0x4000 3400 - 0x4000 37FF
0x4000 0000 IWDG 0x4000 3000 - 0x4000 33FF
Ox3FFF FFFF WWDG 0x4000 2C00 - 0x4000 2FFF
512-Mbyte RTC 0x4000 2800 - 0x4000 2BFF
block 1 Reserved 0x4000 1800 - 0x4000 27FF
SRAM TIM7 0x4000 1400 - 0x4000 17FF
0x2000 0000 TIM6 0x4000 1000 - 0x4000 13FF
Ox1FFF FFFF TIM5 0x4000 0CO0 - 0x4000 OFFF
512-Mbyte TIM4 0x4000 0800 - 0x4000 OBFF
block 0 TIM3 0x4000 0400 - 0x4000 07FF
Code TIM2 0x4000 0000 - 0x4000 03FF
0x0000 0000 Reserved Ox3FFF FFFF
0x2001 0000
SRAM (64 KB aliased | 02000 FFFF
by bit-banding) 0X2000 0000
Option Bytes 0x1FFF F800 - Ox1FFF F80F
System memory 0x1FFF FO00- Ox1FFF F7FF
0x1FFF EFFF
Reserved 0x0808 0000
outer er
Reserved 0+0008 000
Aliased to Flash or system | 0x0007 FFFF
memory depending on _
BOOT pins 0x0000 0000 ai14753d

40/144
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

5.34

5.3.5
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Embedded reference voltage

The parameters given in Table 13 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 10.

Table 13. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit

—40°C<Tp<+105°C | 1.16 [1.20 [1.26

Vrerint | Internal reference voltage \
—40°C<Tp<+85°C | 1.16 |1.20 [1.24

ADC sampling time when

TS_Vreﬁm“) reading the internal reference - - |51 17.1@) us
voltage
Internal reference voltage
VRERWT(Z) spread over the temperature Vpp =3V 10 mV - - 10 mV
range
Teoeft?) | Temperature coefficient - - |- 100 ppm/°C

1. Shortest sampling time can be determined in the application by multiple iterations.

2. Guaranteed by design.

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, I/O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 13: 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 Dhrystone 2.1 code.

Maximum current consumption

The MCU is placed under the following conditions:
e All/O pins are in input mode with a static value at Vpp or Vgg (no load)
e All peripherals are disabled except when explicitly mentioned

e The Flash memory access time is adjusted to the fc k frequency (0 wait state from O
to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states above)

e  Prefetch in ON (reminder: this bit must be set before clock setting and bus prescaling)
L When the peripherals are enabled fPCLK'] = fHCLK/Z’ fPCLK2 = fHCLK

The parameters given in Table 14, Table 15 and Table 16 are derived from tests performed
under ambient temperature and Vpp supply voltage conditions summarized in Table 10.

3
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Figure 20. High-speed external clock source AC timing diagram
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T [ ! 1 ] ] t 't
tr(HSE)"":J‘— > tHSE) ! e——> ty(HSE) «——»L 'W(HSE)
- THSE >
External fHSE_ext I
clock source C_IN
J1LIIr — STM32F
ai17528
Figure 21. Low-speed external clock source AC timing diagram
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clock source OSC32_IN @ L
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Figure 35. PC Card/CompactFlash controller waveforms for attribute memory write

access
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Only data bits 0...7 are driven (bits 8...15 remains HiZ).

Figure 36. PC Card/CompactFlash controller waveforms for I/O space read access
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5.3.11

3

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
Vgg 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.

The test results are given in Table 41. They are based on the EMS levels and classes
defined in application note AN1709.

Table 41. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Vpp=3.3V,LQFP144, Ty=+25 °C,
fHCLK: 72 MHz 2B
conforms to IEC 61000-4-2

Vpp = 3.3V, LQFP144, T = +25
°C,

fHCLK: 72 MHz

conforms to IEC 61000-4-4

Voltage limits to be applied on any 1/O pin to

V . . )
FESD  |induce a functional disturbance

Fast transient voltage burst limits to be
Verrg | applied through 100 pF on Vpp and Vgg
pins to induce a functional disturbance

4A

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
prequalification 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.
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Figure 45. 5 V tolerant I/O input characteristics - TTL port

2.0

ViHmin

VILmax 0.8
0.75

b TTL requirement V=2V

7/\nputrange
e

TTL requirements V| =0.8V

> Vpp (V)

ai17280

2 2.16 3.

92/144

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 relaxed V| VoH) 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 1/0 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
lVDD (See Table 8)

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

Output voltage levels

Unless otherwise specified, the parameters given in Table 47 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 10. All I/Os are CMOS and TTL compliant.

Table 47. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
Ve (1) Output low level voltage for an I/O pin 3) ) 04
oL when 8 pins are sunk at same time TTL port :
Output high level voltage for an I/O pi oS e ms Y
@) utput high level voltage for an pin |27V <Vpn<36V B )
Vo™ | when 8 pins are sourced at same time - Vop-0-4
(1) |Output low level voltage for an I/O pin )
Vou when 8 pins are sunk at same time CMOS port®) 04
I|O =+ 8mA \
2) | Output high level voltage for an /O pin |27V <V ,<3.6V
VoH h . : DD - 2.4 -
when 8 pins are sourced at same time

3
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 46 and

Table 48, respectively.

Unless otherwise specified, the parameters given in Table 48 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 10.
Table 48. I/0 AC characteristics(!)
M?DEX[1(110)] Symbol Parameter Conditions Min| Max | Unit
bit value
fmax(lO)out Maximum frequency(z) C_=50pF,Vpp=2Vto3.6V - 2 MHz
Output high to low (3)
10 f10)out | jevel fall time -1
C =50pF,Vpp=2Vto3.6V ns
¢ Output low to high 125(3)
r(I0)out ||evel rise time i
fmax(lO)out Maximum frequency(z) C_=50pF,Vpp=2Vto3.6V - 10 |MHz
Output high to low (3)
01 f10)out | jevel fall time T
C_ =50pF, Vpp=2Vto3.6V ns
¢ Output low to high 25(3)
r(I0)out | jevel rise time i
C_L=30pF, Vpp=2.7Vto3.6V| - 50 |MHz
Fmax(i0)out| Maximum frequency!®)|C = 50 pF, Vpp =2.7Vt0 3.6 V| - | 30 |MHz
CL=50pF,Vpp=2Vt027V | - | 20 |MHz
C_L=30pF,Vpp=2.7Vto36V| - | 50
11 { Output high tolow "5 ey 2 7vio36Vv| - | 89
fl0)out | |evel fall time L » b~ '
CL=50pF,Vpp=2Vto27V | - | 120
ns
CL=30pF,Vpp=27Vto36V| - | 50
Output low to high _ _ (3)
t10)ut | 1avel rise fims CL=50pF,Vpp=27Vto36V| - | 8
CL=50pF, Vpp=2Vto27V | - | 12®
Pulse width of external
- texTipw |Signals detected by |- 0] - ns
the EXTI controller

1. The I/O speed is configured using the MODEX[1:0] bits. Refer to the STM32F 10xxx reference manual for a
description of GPIO Port configuration register.

The maximum frequency is defined in Figure 46.

Guaranteed by design.
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Figure 49. SPI timing diagram - slave mode and CPHA =0
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Figure 50. SPI timing diagram - slave mode and CPHA = 11
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.

3
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Figure 60. Power supply and reference decoupling (Vrgg+ connected to Vppa)
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1. VRer+ and Vreg_ inputs are available only on 100-pin packages.

3
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Table 65. LFBGA144 — 144-ball low profile fine pitch ball grid array, 10 x 10 mm,
0.8 mm pitch, package mechanical data (continued)

millimeters inches("
Symbol
Min Typ Max Typ Min Max

b 0.350 0.400 0.450 0.0138 0.0157 0.0177

D 9.900 10.000 10.100 0.3898 0.3937 0.3976
D1 - 8.800 - - 0.3465

E 9.900 10.000 10.100 0.3898 0.3937 0.3976
E1 - 8.800 - - 0.3465 -

e - 0.800 - - 0.0315

F - 0.600 - - 0.0236
ddd - - 0.100 - - 0.0039
eee - - 0.150 - - 0.0059
fff - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
2. STATSChipPAC package dimensions.

Figure 63. LFBGA144 — 144-ball low profile fine pitch ball grid array, 10 x 10 mm,
0.8 mm pitch, package recommended footprint
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Table 66. LFBGA144 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values

Pitch 0.8 mm
Dpad 0.400 mm
UBM 0.350 mm

3
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6.6

LQFP64 package information

Figure 76. LQFP64 — 10 x 10 mm 64 pin low-profile quad flat package outline
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Drawing is not in scale.

Table 73. LQFP64 — 10 x 10 mm 64 pin 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
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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Device marking for LQFP64 package

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

Figure 78. LQFP64 marking example (package top view)

| Reuvision code
Product identification’” A «— |
\
| STM32F103
9 ReTe
| Date code
Pin 1 identifier Y |WW ]

@ O

MSv36564V1

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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