STMicroelectronics - STM32F103ZCT7TR Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M3

32-Bit Single-Core

72MHz

CANbus, I2C, IrDA, LINbus, SPI, UART/USART, USB
DMA, Motor Control PWM, PDR, POR, PVD, PWM, Temp Sensor, WDT
112

256KB (256K x 8)

FLASH

48K x 8

2V ~ 3.6V

A/D 21x12b; D/A 2x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

144-LQFP

https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f103zct7tr

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32f103zct7tr-4398020
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

Contents STM32F103xC, STM32F103xD, STM32F103xE

Contents
1 Introduction .......... . i 9
2 Description . ...ttt i i i i 10
2.1 DeviCe OVEIVIBW . . . .o 11
2.2 Full compatibility throughout the family . ......................... 14
2.3 OVEIVIBW . . e e e 15
2.3.1  ARM® Cortex®-M3 core with embedded Flash and SRAM .. ... ..... 15
23.2 Embedded Flashmemory ....... ... ... . . . 15
2.3.3 CRC (cyclic redundancy check) calculationunit .................. 15
2.34 Embedded SRAM . ... .. 15
2.3.5 FSMC (flexible static memory controller) ........................ 15
2.3.6 LCD parallelinterface ........... .. 16
2.3.7 Nested vectored interrupt controller (NVIC) .. .................... 16
2.3.8 External interrupt/event controller (EXTI) ........... .. ... ....... 16
239 Clocksandstartup . ......... . i 16
2310 Bootmodes ...... ... 17
2.3.11  Powersupply schemes . ......... . . . ... 17
2.3.12  Power supply SUPErviSOr . ... ... ...t 17
2.3.13 Voltage regulator . ... ... .. e 17
2.3.14  Low-power modes ... ...ttt e 18
2.3.15  DMA 18
2.3.16  RTC (real-time clock) and backup registers . ... .................. 18
2.3.17 Timersandwatchdogs . .......... ... .. . i 19
2318 RO DBUS ..o 21
2.3.19  Universal synchronous/asynchronous receiver transmitters (USARTs) 21
2.3.20 Serial peripheralinterface (SPI) . . ....... .. .. i L 21
2.3.21 Inter-integrated sound (IZS) .................................. 21
2.3.22  SDIO .. e 22
2.3.283 Controller area network (CAN) . ... i 22
2.3.24 Universalserialbus (USB) ... ....... ... .. 22
2.3.25 GPIOs (general-purpose inputs/outputs) . ............. ... . ..... 22
2.3.26 ADC (analog to digital converter) .. ........ ... ... 22
2.3.27 DAC (digital-to-analog converter) .. ....... ... i i 23
2.3.28 Temperature SBNSOK . . . ..ottt 24

2/144 DocID14611 Rev 12 ‘Yl




Contents

STM32F103xC, STM32F103xD, STM32F103xE

4/144

5.3.20 DAC electrical specifications ........... ... ... . .. . ... 112

5.3.21 Temperature sensor characteristics . ................. ... .. .... 114
Package information ............. ... i i i i 115
6.1 LFBGA144 package information .............. .. ... . ... . . ... .. 115
6.2 LFBGA100 package information ............... ... . ... . ...... 118
6.3  WLCSP64 package information . ........... ... .. ... . ... . . ... .. 121
6.4 LQFP144 package information . .. ......... .. ... ... ... . .. 123
6.5 LQFP100 package information . ............. ... ... . .. 127
6.6 LQFP64 package information . . ....... ... .. ... . .. 130
6.7 Thermal characteristics . .......... ... 133

6.7.1 Reference document .. ... ... . .. .. . 133

6.7.2 Selecting the product temperaturerange . ... ................... 134
Partnumbering ..........cciiiiiiiiii ittt 136
Revision history .......... ...t i i 137

3

DoclD14611 Rev 12




Description STM32F103xC, STM32F103xD, STM32F103xE

2.3.6 LCD parallel interface

The FSMC can be configured to interface seamlessly with most graphic LCD controllers. It
supports the Intel 8080 and Motorola 6800 modes, and is flexible enough to adapt to
specific LCD interfaces. This LCD parallel interface capability makes it easy to build cost-
effective graphic applications using LCD modules with embedded controllers or high-
performance solutions using external controllers with dedicated acceleration.

2.3.7 Nested vectored interrupt controller (NVIC)

The STM32F103xC, STM32F103xD and STM32F103xE performance line embeds a nested
vectored interrupt controller able to handle up to 60 maskable interrupt channels (not
including the 16 interrupt lines of Cortex®—M3) and 16 priority levels.

e  Closely coupled NVIC gives low latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e Closely coupled NVIC core interface

e Allows early processing of interrupts

e  Processing of late arriving higher priority interrupts

e  Support for tail-chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

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

2.3.8 External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 19 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 112 GPIOs can be connected
to the 16 external interrupt lines.

2.3.9 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 entry is available when necessary (for example with
failure of an indirectly used external 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 high speed APB domains is 72 MHz. The maximum allowed frequency of the low speed
APB domain is 36 MHz. See Figure 2 for details on the clock tree.

3
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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 -
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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 - -
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Figure 14. Typical current consumption in Run mode versus frequency (at 3.6 V) -
code with data processing running from RAM, peripherals enabled
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Figure 15. Typical current consumption in Run mode versus frequency (at 3.6 V)-
code with data processing running from RAM, peripherals disabled
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Table 17. Typical and maximum current consumptions in Stop and Standby modes

Typ“) Max
Symbol | Parameter Conditions Voo/VearVoo/Vear Voo Vear| Ta= | Ta= Unit
=20V | =24V | =3.3V | 85°C |105°C
Regulator in run mode, low-speed
and high-speed internal RC
oscillators and high-speed oscillator ) 34.5 35 379 | 1130
Supply current |OFF (no independent watchdog)
in Stop mode Regulator in low-power mode, low-
speed and high-speed internal RC )
oscillators and high-speed oscillator 24.5 25 365 | 1110
| OFF (no independent watchdog)
DD
Low-speed internal RC oscillator ) 3 38 ) ) 7y
and independent watchdog ON '
Supply current [Low-speed internal RC oscillator ) 28 36 ) )
in Standby ON, independent watchdog OFF '
mode Low-speed internal RC oscillator
and independent watchdog OFF, - 1.9 2.1 5@ | 6.5
low-speed oscillator and RTC OFF
Ipp_ VBAT Sj;;;;{pci‘r’gi;” Low-speed oscillator and RTC ON |  1.05 1.1 14 | 2@ | 23@

1. Typical values are measured at Ty = 25 °C.

2. Guaranteed by characterization results.

Figure 16. Typical current consumption on Vg1 with RTC on vs. temperature
at different Vgay values
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Table 19. Typical current consumption in Sleep mode, code running from Flash or

RAM
Typ()
Symbol | Parameter Conditions fueoLk All peripherals | All peripherals Unit
enabled® disabled
72 MHz 29.5 6.4
48 MHz 20 4.6
36 MHz 15.1 3.6
24 MHz 10.4 26
16 MHz 7.2 2
External clock(®) 8 MHz 3.9 1.3
4 MHz 2.6 1.2
2 MHz 1.85 1.15
1 MHz 1.5 1.1
500 kHz 1.3 1.05
o Sﬁﬁslnyt . 125 kHz 1.2 1.05 "
Sleep mode 64 MHz 25.6 5.1
48 MHz 19.4 4
36 MHz 14.5 3
24 MHz 9.8 2
(HSI), AHB prescaler | 8 MHz 3.3 0.7
;‘rzzfj;z;iduce the ) MHz 2 0.6
2 MHz 1.25 0.55
1 MHz 0.9 0.5
500 kHz 0.7 0.45
125 kHz 0.6 0.45

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).

3. External clock is 8 MHz and PLL is on when fyc k > 8 MHz.

3

54/144 DoclD14611 Rev 12




Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Figure 23. Typical application with a 32.768 kHz crystal
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5.3.7 Internal clock source characteristics
The parameters given in Table 25 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 10.
High-speed internal (HSI) RC oscillator
Table 25. HSI oscillator characteristics(!)
Symbol Parameter Conditions Min | Typ | Max | Unit
fusi Frequency - - 8 - MHz
DuCynsiy | Duty cycle - 45 - 55 %
Usgr-trirgmed with the RCC_CR ) ) 103) %
reglster( )
= _ ° — - 0,
ACC Accuracy of the HSI Ta=-4010105°C 2 25 %
HSI | oscillator Factory- To=-10t085°C | -1.5| - 22 | %
; 4
calibrated® 1 ~ot070°c [ 13| - | 2 | %
Tpo=25°C -1.1 - 1.8 %
@ |HSI oscillator ) )
bsu(Hsi) startup time 1 2 HS
@) | HSI oscillator power | )
Ipp(Hsiy consumption 80 | 100 | pA

1. Vpp =3.3V, Tp =-40to 105 °C unless otherwise specified.

2. Refer to application note AN2868 “STM32F 10xxx internal RC oscillator (HSI) calibration” available from
the ST website www.st.com.

3. Guaranteed by design.

Guaranteed by characterization results.

3
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STM32F103xC, STM32F103xD, STM32F103xE Electrical characteristics

Table 30. Flash memory endurance and data retention

Value
Symbol Parameter Conditions Unit
Min(1)
Tp = —40 to +85 °C (6 suffix versions)
N Endurance 10 kcycles
END ! Tx = —40 to +105 °C (7 suffix versions) 4
1 keycle® at T, = 85 °C 30
tReT Data retention 1 keycle® at Tpa=105°C 10 Years
10 keycles®® at Tp = 55 °C 20

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

3
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Table 32. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings(1)(2)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 3thok—1 3thok + 2 ns
tynwe NEy | FSMC_NEX low to FSMC_NWE low thak — 0.5 |thok+ 1.5 |ns
tw(NWE) FSMC_NWE low time thelk — 0.5 | tyok + 1.5 |ns
thne_Nwe) | FSMC_NWE high to FSMC_NE high hold time tHoLk - ns
tya_NE) FSMC_NEXx low to FSMC_A valid - 7.5 ns
tha_NWE) Address hold time after FSMC_NWE high thoLk - ns
ty(BL_NE) FSMC_NEXx low to FSMC_BL valid - 0 ns
theL nwey | FSMC_BL hold time after FSMC_NWE high thoLk — 0.5 - ns
typata NE)y | FSMC_NEX low to Data valid - thek 7 | ns
th(pata_Nnwe) | Data hold time after FSMC_NWE high thelk - ns
tynapbv Ny | FSMC_NEX low to FSMC_NADV low - 5.5 ns
twnaDV) FSMC_NADV low time - thok +1.5 [ns
1. C_=15pF.

2. Guaranteed by characterization results.
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STM32F103xC, STM32F103xD, STM32F103xE Electrical characteristics

Figure 26. Asynchronous multiplexed PSRAM/NOR read waveforms
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Table 33. Asynchronous multiplexed PSRAM/NOR read timings("(2)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time Tthok — 2 Tthok + 2 ns
tynoe NE) | FSMC_NEX low to FSMC_NOE low 3thelk — 0.5 |3tyek + 1.5 | ns
tw(NOE) FSMC_NOE low time dthok =1 dthckt2 | ns
thNE_NoE) | FSMC_NOE high to FSMC_NE high hold time -1 - ns
ty(a NE) FSMC_NEXx low to FSMC_A valid - 0 ns
tynabv NEy | FSMC_NEX low to FSMC_NADV low 3 5 ns
tw(naDV) FSMC_NADV low time thoLk —1.5 thok + 1.5 ns
th(AD_NADY) Egmg_ﬁﬁ [()E\i/dﬁireSS) valid hold time after oLk ) ns

_ gh
th(A_NOE) Address hold time after FSMC_NOE high tholk -2 - ns
th(BL_NOE) FSMC_BL hold time after FSMC_NOE high 0 - ns
ty(BL_NE) FSMC_NEXx low to FSMC_BL valid - 0 ns
tsupata_NE) | Data to FSMC_NEXx high setup time 2tyok + 24 - ns
tsupata_NoE) | Data to FSMC_NOE high setup time 2thok + 25 - ns
"_l DoclD14611 Rev 12 69/144




STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

3

Table 35. Synchronous multiplexed NOR/PSRAM read timings("(?)

Symbol Parameter Min Max Unit
twcLk) FSMC_CLK period 27.7 - ns
td(CLKL-NExL) FSMC_CLK low to FSMC_NEXx low (x = 0...2) - 1.5 ns
td(CLKL-NEXH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 2 - ns
tacke-napbve) | FSMC_CLK low to FSMC_NADV low - 4 ns
tacLke-NapvH) | FSMC_CLK low to FSMC_NADYV high 5 - ns
tacLKL-AV) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
ta(cLKL-AIV) FSMC_CLK low to FSMC_Ax invalid (x = 16...25) 2 - ns
td(CLKL-NOEL) FSMC_CLK low to FSMC_NOE low - 1 ns
td(CLKL-NOEH) FSMC_CLK low to FSMC_NOE high 1.5 - ns
td(cLKL-ADV) FSMC_CLK low to FSMC_AD[15:0] valid - 12 ns
ty(cLKL-ADIV) FSMC_CLK low to FSMC_AD[15:0] invalid 0 - ns
tau(ADV-CLKH) ESI;I/IC_A/DUS:O] valid data before FSMC_CLK 6 ) ns
th(CLKH-ADV) FSMC_A/D[15:0] valid data after FSMC_CLK high 0 - ns
tsunwAITv-cLKH) | FSMC_NWAIT valid before FSMC_CLK high 8 - ns
th(cLkH-NwAITv) | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
1. C_=15pF.

2. Guaranteed by characterization results.
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE
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PC Card/CompactFlash controller waveforms and timings

Figure 32 through Figure 37 represent synchronous waveforms and Table 39 provides the
corresponding timings. The results shown in this table are obtained with the following FSMC
configuration:

e COM.FSMC_SetupTime = 0x04;

e COM.FSMC_WaitSetupTime = 0x07;
e COM.FSMC_HoldSetupTime = 0x04;
e COM.FSMC_HiZSetupTime = 0x00;
e ATT.FSMC_SetupTime = 0x04;

e ATT.FSMC_WaitSetupTime = 0x07;
e ATT.FSMC_HoldSetupTime = 0x04;
e ATT.FSMC_HiZSetupTime = 0x00;

e |O.FSMC_SetupTime = 0x04;

e |O.FSMC_WaitSetupTime = 0x07;

e |O.FSMC_HoldSetupTime = 0x04;

e |O.FSMC_HiZSetupTime = 0x00;

e TCLRSetupTime = 0;

e TARSetupTime = 0;

Figure 32. PC Card/CompactFlash controller waveforms for common memory read
access
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—
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d(NIORD-NCEX) NGB NIOWR)
FSMC_NREG
FSMC_NIOWR
FSMC_NIORD _

FSMC_NWE _/

td(NCE4_1-NOEA4—T7tW(NOE)—>
FSMC_NOE _/ /
/

tsu(D-NOEY th(NOE-D)

FSMC_DI[15:0] ( ) )—

ai14895b

1. FSMC_NCE4_2 remains high (inactive during 8-bit access.

3
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Figure 37. PC Card/CompactFlash controller waveforms for 1/0 space write access
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Table 39. Switching characteristics for PC Card/CF read and write cycles“xz)

Symbol Parameter Min Max Unit

t FSMC_NCEx low (x = 4_1/4_2) to FSMC_Ay valid (y =

tV<NCEX-A> 0..10) FSMC_NCE4_1 low (x =4_1/4_2) to FSMC_Ay - 0 ns

V(NCE4_1-A) valid (y = 0...10)

¢ FSMC_NCEXx high (x =4_1/4_2) to FSMC_Ax invalid (x =

th<NCEX-A'> 0..10) FSMC_NCE4_1 high (x =4_1/4_2) to FSMC_Ax 2.5 - ns

h(NCE4_1-Al) invalid (x = 0...10)

td(NREG—NCEX) FSMC_NCEX low to FSMC_NREG valid FSMC_NCE4_1 _ 5 ns

td(NREG-NCE4_1) low to FSMC_NREG valid

tuncexres) | FSMC_NCExhighto FSMIC_NREG invalid FSMC_NCE4 1 | 5 ] i,

th(NCE4_1-NREG) hlgh to FSMC_NREG invalid

td(NCE4_1-NOE) FSMC_NCE4_1 low to FSMC_NOE low - 5tHCLK +2 ns

tW(NOE) FSMC_NOE low width 8tHCLK -1.5 8tHCLK +1 ns

td(NOE—NCE4_1 FSMC_NOE hlgh to FSMC_NCE4_1 hlgh 5tHCLK + 2 - ns

tsu(D-NOE) FSMC_D[15:0] valid data before FSMC_NOE high 25 - ns

th(NOE-D) FSMC_D[15:0] valid data after FSMC_NOE high 15 - ns

tW(NWE) FSMC_NWE low width 8tHCLK -1 StHCLK +2 ns

td(NWE-NCE4_1) FSMC_NWE hlgh to FSMC_NCE4_1 hlgh 5tHCLK +2 - ns

td(NCE4_1-NWE) FSMC_NCE4_1 low to FSMC_NWE low - 5tHCLK +1.5 ns

ty(NWE-D) FSMC_NWE low to FSMC_D[15:0] valid - 0 ns

th(NWE-D) FSMC_NWE hlgh to FSMC_D[150] invalid 11tHCLK - ns

td(D-NWE) FSMC_D[150] valid before FSMC_NWE hlgh 13tHCLK - ns
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STM32F103xD, STM32F103xE Electrical characteristics

Figure 52. I2S slave timing diagram (Philips protocol)“)

CK Input
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! le»tty(SD_ST)  |es-th(SD_ST)
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1.
2.

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

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 53. I2S master timing diagram (Philips protocol)(!)
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3

Guaranteed by characterization results.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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1. Guaranteed by characterization results.
Guaranteed by design.

VRer+ €an be internally connected to Vppa and Vgeg. can be internally connected to Vgga, depending on the package.
Refer to Section 3: Pinouts and pin descriptions for further details.

4. For external triggers, a delay of 1/fpc| ko must be added to the latency specified in Table 59.
Equation 1: Ry max formula

R Ts R
< —
A fapc X Capc X In(2"*?) ADC

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 60. Rp;y 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 2.04 252
415 2.96 37.2
55.5 3.96 50
71.5 511 NA
239.5 171 NA

1. Guaranteed by design.

Table 61. ADC accuracy - limited test conditions(12)

Symbol Parameter Test conditions Typ Max(®) Unit

ET Total unadjusted error fpcLk2 = 56 MHz, 1.3 2
fADC =14 MHZ, RA|N <10 kQ

EO Offset error +1 1.5
VDDA =3Vto36V
EG |Gain error Tpo=25°C +0.5 1.5 LSB
ED Differential linearity error Measurements made after 0.7 +1
ADC calibration
EL Integral linearity error Vrer+ = VDDA 0.8 1.5

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

2. ADC Accuracy vs. Negative Injection Current: Injecting 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 current.

Any positive injection current within the limits specified for liypiny @and Zliygeiny in Section 5.3.14 does not
affect the ADC accuracy.

3. Guaranteed by characterization results.

3
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5.3.20 DAC electrical specifications
Table 63. DAC characteristics
Symbol Parameter Min | Typ Max Unit Comments
Vppa Analog supply voltage 24 - 3.6 Vv -
VREF+ Reference supply voltage 24 - 3.6 V  |VRer+ must always be below Vppa
VSSA Ground 0 - 0 \Y -
Rioap'?  |Resistive load with buffer ON|5 - - kQ -
When the buffer is OFF, the Minimum
R~ Impedance output with buffer| ) 15 KO resistive load between DAC_OUT
0 OFF and Vgg to have a 1% accuracy is
1.5 MQ
Maximum capacitive load at
CLoap'”  |Capacitive load - - 50 pF |DAC_OUT pin (when the buffer is
ON).
It gives the maximum output
DA%_)OUT L(?WGI’ DAC_OUT voltage 0.2 ) ) v |excursion of the DAC.
min with buffer ON It corresponds to 12-bit input code
(0xOEO0) to (0xF1C) at VRgr+ = 3.6 V
DAC_OUT |[Higher DAC_OUT voltage ) ) _ and (0x155) and (OxEAB) at Vrgp+ =
max(") with buffer ON Vooa=02 | V. o0y
DAC_OUT |Lower DAC_OUT voltage
in(") ith buffer OFF - 08 ) mv
min with butrer It gives the maximum output
DAC_OUT |Higher DAC_OUT voltage ) Moo _qLsply  [FXeursion of the DAC.
max(1) with buffer OFF REF+
DAC DC current With no load, worst code (0xF1C) at
Ippvrep+  [consumption in quiescent - - 220 MA  |Vggr+ = 3.6 Vin terms of DC
mode (Standby mode) consumption on the inputs
) ) 380 VA Wlth no load, middle code (0x800) on
DAC DC current the inputs
lopa consu(gw)ption in quiescent With no load, worst code (0xF1C) at
mode - - 480 WA |Vgers = 3.6 Vin terms of DC
consumption on the inputs
Given for the DAC in 10-bit
Differential non linearity - - 0.5 LSB configuration
DNL®) Difference between two
consecutive code-1LSB) Given for the DAC in 12-bit
- - +2 LSB . .
configuration
Integral non linearity Given for the DAC in 10-bit
. - - 1 LSB . .
(difference between configuration
INL® measured value at Code i
and the value at Code i on a Given for the DAC in 12-bit
line drawn between Code 0 : : 4 LSB configuration
and last Code 1023)
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Package information

6.5 LQFP100 package information
Figure 73. LQFP100 — 14 x 14 mm 100 pin low-profile quad flat package outline
SEATING PLANE
4.4 0.25 mm
< g < GAUGE PLANE
~— \:V x
¢ D1 » PN N
» D3 ) v
7 | 51 .
7 ! 50 4
|
i} |
- I 1 ______ — 2lo|w
|
|
10 | Y
| 26 v
PIN 1 | 25 ¥
IDENTIFICATION
€ 1L_ME_V5
1. Drawing is not to scale.
Table 72. LQPF100 — 14 x 14 mm 100-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
c 0.090 - 0.200 0.0035 - 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 - 12.000 - - 0.4724 -
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -
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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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