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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
51

768KB (768K x 8)

FLASH

96K x 8

2V ~ 3.6V

A/D 16x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LQFP (10x10)
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STM32F103xF, STM32F103xG Description

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 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.

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 boot loader 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 VDDA is 2.4 V when the ADC
or DAC is used). Vppa and Vgga 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 10: 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 @nd Vpyp.
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STM32F103xF, STM32F103xG

Description

The DMA can be used with the main peripherals: SPI, I2C, USART, general-purpose, basic
and advanced-control timers TIMx, DAC, I2S, SDIO and ADC.

2.3.17 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 Vgt pin. The backup registers are forty-two 16-bit
registers used to store 84 bytes of user application data when Vpp power is not present.
They are not reset by a system or power reset, and they are not reset when the device
wakes up from the Standby mode.
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-speed RC has a typical frequency of 40 kHz. The RTC can be calibrated using
an external 512 Hz output to compensate for any natural quartz 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.
2.3.18 Timers and watchdogs
The XL-density STM32F103xF/G performance line devices include up to two advanced-
control timers, up to ten general-purpose timers, two basic timers, two watchdog timers and
a SysTick timer.
Table 4 compares the features of the advanced-control, general-purpose and basic timers.
Table 4. STM32F103xF and STM32F103xG timer feature comparison
Timer Count'er Counter Prescaler factor DMA reql.Jest Capture/compare | Complementary
resolution| type generation channels outputs
Up, Any integer between
TIM1,TIM8 |  16-bit | down, |~Y!"°9 Yes 4 Yes
1 and 65536
up/down
Up .
TIM2, TIM3, . ’ Any integer between
Tiva4, TiMs | (6Pt | down, 1and 65536 ves 4 No
up/down
. Any integer between
TIM9, TIM12 16-bit Up 1 and 65536 No 2 No
TIM10, TIM11 . Any integer between
TIM13, Tim14 | 161t up 1 and 65536 No ! No
. Any integer between
TIM6, TIM7 16-bit Up 1 and 65536 Yes 0 No
1S7 DoclD16554 Rev 4 19/136
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Pinouts and pin descriptions

Table 6. FSMC pin definition (continued)

3

FSMC
e cF | cripe | NORIPSRAM/ |\ o /PSRAM Mux | NAND 16 bit LarP100%
SRAM
PD9 D14 D14 D14 DA14 D14 Yes
PD10 D15 D15 D15 DA15 D15 Yes
PD11 - - A16 A16 CLE Yes
PD12 - - A17 A17 ALE Yes
PD13 - - A18 A18 Yes
PD14 DO DO DO DAO DO Yes
PD15 D1 D1 D1 DA1 D1 Yes
PG2 - - A12 - - -
PG3 - - A13 - - -
PG4 - - A14 - - -
PG5 - - A15 - - -
PG6 - - - - INT2 -
PG7 - - - - INT3 -
PDO D2 D2 D2 DA2 D2 Yes
PD1 D3 D3 D3 DA3 D3 Yes
PD3 - - CLK CLK - Yes
PD4 NOE NOE NOE NOE NOE Yes
PD5 NWE NWE NWE NWE NWE Yes
PD6 NWAIT NWAIT NWAIT NWAIT NWAIT Yes
PD7 - - NE1 NE1 NCE2 Yes
PG9 - - NE2 NE2 NCE3 -
PG10 NCE4_1 | NCE4_1 NE3 NE3 - -
PG11 NCE4_2 | NCE4_2 - - - -
PG12 - - NE4 NE4 - -
PG13 - - A24 A24 - -
PG14 - - A25 A25 - -
PB7 - - NADV NADV - Yes
PEO - - NBLO NBLO - Yes
PE1 - - NBL1 NBL1 - Yes
Ports F and G are not available in devices delivered in 100-pin packages.
DoclD16554 Rev 4 37/136
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Electrical characteristics

5.3.2

5.3.3

3

Operating conditions at power-up / power-down

The parameters given in Table 11 are derived from tests performed under the ambient
temperature condition summarized in Table 10.

Table 11. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 ¥
tvpp : - us/V
Vpp fall time rate 20 ¥
Embedded reset and power control block characteristics
The parameters given in Table 12 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 10.
Table 12. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) 21 1218 |2.26 \%
PLS[2:0]=000 (falling edge) 2 208 |216 | V
PLS[2:0]=001 (rising edge) | 2.19 [2.28 [2.37 | V
PLS[2:0]=001 (falling edge) | 2.09 |2.18 |2.27 | V
PLS[2:0]=010 (rising edge) | 2.28 |2.38 |2.48 | V
PLS[2:0]=010 (falling edge) | 2.18 [2.28 [2.38 | V
PLS[2:0]=011 (rising edge) 2.38 |2.48 |2.58 \%
y Programmable voltage | PLS[2:01=011 (falling edge) | 2.28 |2.38 |248 | V
VD | detector level selection |p| §[2:0]=100 (rising edge) | 2.47 |2.58 |2.69 | V
PLS[2:0]=100 (falling edge) | 2.37 |2.48 |259 | V
PLS[2:0]=101 (rising edge) | 2.57 |2.68 |2.79 | V
PLS[2:0]=101 (falling edge) | 2.47 [2.58 [2.69 | V
PLS[2:0]=110 (rising edge) 266 |2.78 |2.9 \%
PLS[2:0]=110 (falling edge) | 2.56 |2.68 |2.8 Y,
PLS[2:0]=111 (rising edge) 2.76 |2.88 |3 v
PLS[2:0]=111 (falling edge) | 2.66 |2.78 |2.9 v
Vpyphyst? | PVD hysteresis - - 100 |- mV
Voompos | POWer on/power down Falling edge 181 (188 |1.96 | V
reset threshold Rising edge 1.84 [1.92 |2.0 v
Vpprhyst?) | PDR hysteresis - - |40 |- mV
TrstrEMPO"?) | Reset temporization | - 1 |25 |45 mS
1. The product behavior is guaranteed by design down to the minimum Vpog/ppr Value.
2. Guaranteed by design, not tested in production.
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Electrical characteristics

3

Table 14. Maximum current consumption in Run mode, code with data processing

running from Flash

Max(!)
Symbol Parameter Conditions fucLk Unit
TA=85°C | To=105°C
72 MHz 68 69
48 MHz 51 51
External clock®, all |36 MHz 41 41
peripherals enabled |24 MHz 29 30
16 MHz 22 225
| Supply currentin 8 MHz 12.5 14 A
DD Run mode 72 MHz 39 39
48 MHz 29.5 30
External clock®, all |36 MHz 24 245
peripherals disabled |24 MHz 175 19
16 MHz 14 15
8 MHz 8.5 10.5

1. Guaranteed by characterization results, not tested in production.

2. External clock is 8 MHz and PLL is on when fyc « > 8 MHz.

"Table 15. Maximum current consumption in Run mode, code with data processing

running from RAM

Max(!)
Symbol | Parameter Conditions fucoLk Unit
To=85°C | Tp=105°C
72 MHz 65 65.5
48 MHz 46.5 47
External clock®, all |36 MHz 37 37
peripherals enabled |24 MHz 26.5 27
16 MHz 19 20
Supply current 8 MHz 1.5 13
IDD . mA
in Run mode 72 MHz 34.5 36
48 MHz 25 26
External clock®, all |36 MHz 20.5 21
peripherals disabled |24 MHz 15 16
16 MHz 1 13
8 MHz 7.5 9
1. Guaranteed by characterization results, not tested in production at Vpp max, fyc g max.
2. External clock is 8 MHz and PLL is on when fyc k > 8 MHz.
DoclD16554 Rev 4 47/136




STM32F103xF, STM32F103xG

Electrical characteristics

5.3.8

5.3.9

3

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 - 72 MHz
t ock PLL lock time - - 200 us
Jitter Cycle-to-cycle jitter - - 300 ps

1. Guaranteed by characterization results, not tested in production.

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 105 °C unless otherwise specified.

Table 29. Flash memory characteristics

Symbol Parameter Conditions Min Typ | Max( | Unit
torog | 16-bit programming time | To =—40 to +105 °C 40 52.5 70 ps
terase | Page (2 KB) erase time | Tp=-40 to +105 °C 20 - 40 ms
tye | Mass erase time Tpo=-401to +105°C 20 - 40 ms
Read mode
fucLk = 72 MHz with 2 wait - - 28 mA
states, Vpp =3.3V
Write Tode ) ) ) 7 mA
Ipp | Supply current fcLk = 72 MHz, Vpp = 3.3V
Erase mode
fuclk = 72 MHz, Vpp =3.3V|  ~ - 5 | mA
Power-down mode / Hal,
Vpp=3.0t03.6V - - 50 | wA
Vorog | Programming voltage - 2 - 3.6 \%
1. Guaranteed by design, not tested in production.
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Electrical characteristics STM32F103xF, STM32F103xG

Figure 24. Asynchronous multiplexed PSRAM/NOR read waveforms

tw(NE) >
FSMC_NE _\\ /,_
e— ty(NOE_NE) — th(NE_NOE) 1«
FSMC_NOE \ /- T
e——— tymnog) ——>
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> tya NE) th(A_NOE) !
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»He tyBL NE) th(BL_NOE)
FSMC_NBLJ[1:0] NBL *
»—le th(Data_NE)
Je—— tsuData_NE) >
< ty(a_NE) le——— t5y(Data_NOE) >l th(Data_NOE)
FSMC_ADI[15:0] Address )—( Data E
- ty(NADV_NE)  th(aD_NADV)

tw(NADV)

FSMC_NADV
ai14892b
Table 34. Asynchronous multiplexed PSRAM/NOR read timings(")

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time Tthok ¥ 0.5 | Ttyok +2 | ns
tynoe NE) | FSMC_NEX low to FSMC_NOE low 3thok + 0.5 | Btk + 1.5 | ns
tw(NOE) FSMC_NOE low time dthok =1 dthckt1 | ns
thNE_NoE) | FSMC_NOE high to FSMC_NE high hold time 0.5 - ns
ty(a NE) FSMC_NEXx low to FSMC_A valid - 0 ns
tynabv NEy | FSMC_NEX low to FSMC_NADV low 0 1 ns
tw(naDV) FSMC_NADV low time tyok + 0.5 thok + 2 ns
t(AD_NADY) Egmg_ﬁﬁ [()E\i/dgirESS) valid hold time after oLk ) ns

_ gh
tha_NOE) Address hold time after FSMC_NOE high tholk -2 - ns
th(BL_NOE) FSMC_BL hold time after FSMC_NOE high 0.5 - ns
ty(BL_NE) FSMC_NEXx low to FSMC_BL valid - 0 ns
tsupata_NE) | Data to FSMC_NEXx high setup time 4tyck - 0.5 - ns
tsuData_NoE) | Data to FSMC_NOE high setup time 4thok - 1 - ns
70/136 DoclD16554 Rev 4 m




STM32F103xF, STM32F103xG Electrical characteristics

Figure 32. PC Card/CompactFlash controller waveforms for attribute memory read

access
FSMC_NCE4 1 \ /
ty(NCE4_1-A) th(NCE4_1-AI)->—11—
FSMC_NCE4_2 Ton
FSMC_A[10:0] X
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FSMC_NREG \
FSMC_NWE _I
td(NCE4_1-NOESf tw(NOE) Ftd(NOE-NCE4 1)
FSMC_NOE _I
tsu(D-NOEN L th(NOE-D)
.01(1) [
FSMC_D[15:0] { ( } )—
ai14897b

1. Only data bits 0...7 are read (bits 8...15 are disregarded).

3
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Electrical characteristics

Figure 35. PC Card/CompactFlash controller waveforms for 1/0O space write access
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Table 40. Switching characteristics for PC Card/CF read and write cycles in

attribute/common space

Symbol Parameter Min Max Unit
ty(NCEx-A) FSMC_NCEXx low to FSMC_Ay valid - 0
th(NCEx-AI) FSMC_NCEXx high to FSMC_Ax invalid 0 -
t4(NREG-NCEX) FSMC_NCEX low to FSMC_NREG valid - 2
th(NCEX-NREG) FSMC_NCEX high to FSMC_NREG invalid tholk + 4 -
ta(NCEx_NWE) FSMC_NCEXx low to FSMC_NWE low - Stheik + 1
td(NCEx_NOE) FSMC_NCEXx low to FSMC_NOE low - Stk + 1
tw(NOE) FSMC_NOE low width 8thcLk - 0.5 8thok * 1
t4(NOE-NCEX FSMC_NOE high to FSMC_NCEXx high 5thcLk - 0.5 - -
tsu(D-NOE) FSMC_DI[15:0] valid data before FSMC_NOE high 32 -
th(NOE-D) FSMC_NOE high to FSMC_D[15:0] invalid tHelk -
tw(NWE) FSMC_NWE low width 8thoLk — 1 8thok + 4
ta(NWE_NCEx) FSMC_NWE high to FSMC_NCEX high Stk + 1.5 -
td(NCEX-NWE) FSMC_NCEXx low to FSMC_NWE low - Sthek +1
ty(NWE-D) FSMC_NWE low to FSMC_D[15:0] valid - 0
th(NWE-D) FSMC_NWE high to FSMC_D[15:0] invalid MMtycLk -
ty(D-NWE) FSMC_DI[15:0] valid before FSMC_NWE high 13ty + 2.5 -
"_l DoclD16554 Rev 4 83/136
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Table 43. Switching characteristics for NAND Flash write cycles(!)

Symbol Parameter Min Max Unit
tw(NwE) FSMC_NWE low width 3tHelk 3thelk ns
ty(NwE-D) FSMC_NWE low to FSMC_D[15:0] valid - 0 ns
th(NWE-D) 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
tanwe-aLe) | FSMC_NWE high to FSMC_ALE invalid 3thok + 8 - ns
tyaLe-NoE) | FSMC_ALE valid before FSMC_NOE low - 2thok ns
thNnoE-ALE) | FSMC_NWE high to FSMC_ALE invalid 2thcLk - ns
1. C_=15pF.
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Figure 40. Standard /O input characteristics - CMOS port

1.96
*Input range
VIHmin LR ot LTV VAT ONTNONCYONENDY . Bt O 010 10 5% ! 1.25 ,fL},QL,QHﬁJﬁJeed
ViLmax 0.8 : +0 ;
8r--- : -0.35VpD _0.280np 21 .
071" "™ cmos standard requirement VIL=" D ;\’1\_'0'2 oo ; ;
1 1 1 1 : V V
2 2.7 3 3.3 3.6 DD ( )
ai17277b
Figure 41. Standard 1/O input characteristics - TTL port
VIHVIL (V)
A
TTL requirements V=2V
ViHmin 20 |------ 196 ‘ ,
: Input range
v i _not guaranteed
L) PEEEp—— _ 1.25
_2)+0.8 '
Vitmax 08 [------- :
: TTL requirements V| =0.8V '
2 2.16 36 > Vop (V)
ai17278
Figure 42. 5 V tolerant I/O input characteristics - CMOS port
VIHVIL (V)

~Inputrange

' “’not guaranteed
...... " :

. T / .2)+d.75
07278 d requirméﬂ‘V\L:0'35VDD EV“_=0.32(VDD ; E
! CMOS standar i ' ' '
1 1 1 ' 1
! ! ! ' !
: 1 1 : 1 > VDD (V)
2 27 3 3.3 3.6
VDD
ai17279b
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3

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 44 and

Table 51, respectively.

Unless otherwise specified, the parameters given in Table 51 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 10.
Table 51. I/O AC characteristics(?)
M?DEX[1(110)] Symbol Parameter Conditions Min| Max | Unit
bit value
fmax(0)out |Maximum frequency®|C_ =50 pF, Vpp=2V1t0 36V | - 2 |MHz
Output high to low (3)
10 f00)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=2Vto27V | - | 20 |MHz
C_L=30pF, Vpp=2.7Vto36V| - | 50
11 { Output hightolow "5y ey 2 7vio36V| - | 89
flO)out | |evel fall time L » 'bb :
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 44.

Guaranteed by design, not tested in production.
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Figure 45. Recommended NRST pin protection
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ai14132¢

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 52. Otherwise the reset will not be taken into account by the device.

5.3.16

TIM timer characteristics

The parameters given in Table 53 are guaranteed by design.

Refer to Section 5.3.14: 1/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).

Table 53. TIMx{") characteristics

Symbol Parameter Conditions Min Max Unit
. o - 1 - trimxcLk
tres(tivy | Timer resolution time
leMXCLK =72 MHz 13.9 - ns
; Timer external clock - 0 frivxcLk/2 MHz
EXT
frequency on CH1to CH4 |\ - =72 MHz 0 36 MHz
Restim Timer resolution - - 16 bit
16-bit counter clock period |- 1 65536 triMxcLK
tcounTErR |When internal clock is
selected frimxcLk = 72 MHz 1 0.0139 910 Hs
- - 65536 x 65536 tTlMXCLK
tMAax counT |Maximum possible count
- fT||V|XCLK =72 MHz - 59.6 S

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

3
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Figure 58. Power supply and reference decoupling (Vrgg+ connected to Vppa)

STM32F

VREF+VDDA
(See note 1)

I 1

1 uF /10 nF

VREF-/VsSA

® [lj (See note 1)

ai17536

1. VRger+ and VRgg_ inputs are available only on 100-pin packages.

3
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5.3.21

3

Figure 59. 12-bit buffered /non-buffered DAC

Buffered/Non-buffered DAC

DAC_OUTx

Buffer(1)

| e |
12-bit |
digital o |
analog I I
converter

| _ _ |

1

ai17157Vv3

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.

Temperature sensor characteristics

Table 67. TS characteristics

Symbol Parameter Min Typ Max Unit
M Vsense linearity with temperature - +1 12 °C
Avg_SIopem Average slope 4.0 4.3 4.6 mV/°C
Vo5 Voltage at 25 °C 1.34 1.43 1.52 %
o— Startup time 4 - 10 us
TS_temp(3)(2) glaq(;esraarm:;lei}ng time when reading the ) ) 171 us
1. Guaranteed on characterization results, not tested in production.

2. Guaranteed by design, not tested in production.
3. Shortest sampling time can be determined in the application by multiple iterations.
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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.
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Device marking for LQFP144 package

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

location.

Figure 64. LQFP144 marking example (package top view)

Product identification(1)

Pin 1
identifier

Revision code

Lys o R |

NSTM32F1L03ZFTL |

Date code

L v ww |

\A.

MSv37299V1

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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Table 71. LQFP64 — 10 x 10 mm 64 pin low-profile quad flat package mechanical data (continued)

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

E3 - 7.500 - - 0.2953 -

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

3

Figure 69. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat recommended footprint

£ (mooooonoopood
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1. Dimensions are in millimeters.
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Table 74. Document revision history

Date

Revision

Changes

18-Jan-2012

Asynchronous waveforms and timings: added notes about ty |  clock
period and FSMC_BusTurnAroundDuration; updated conditions,
modified Table 31: Asynchronous non-multiplexed
SRAM/PSRAM/NOR read timings, Table 32: Asynchronous non-
multiplexed SRAM/PSRAM/NOR write timings, Table 34:
Asynchronous multiplexed PSRAM/NOR read timings, and Table 35:
Asynchronous multiplexed PSRAM/NOR write timings; added Table 33:
Asynchronous multiplexed read timings.

Synchronous waveforms and timings: updated Figure 27: Synchronous
multiplexed PSRAM write timings; updated Table 36: Synchronous
multiplexed NOR/PSRAM read timings, Table 37: Synchronous
multiplexed PSRAM write timings, Table 38: Synchronous non-
multiplexed NOR/PSRAM read timings, and Table 39: Synchronous
non-multiplexed PSRAM write timings.

PC Card/CompactFlash controller waveforms and timings: updated
Figure 35: PC Card/CompactFlash controller waveforms for I/O space
write access; split switching characteristics into Table 40: Switching
characteristics for PC Card/CF read and write cycles in
attribute/common space and Table 41: Switching characteristics for PC
Card/CF read and write cycles in I/O space, modified values, and
removed footnote concerning preliminary values.

NAND controller waveforms and timings: updated conditions, split
switching characteristics into Table 42: Switching characteristics for
NAND Flash read cycles and Table 43: Switching characteristics for
NAND Flash write cycles, and values modified.

Section 5.3.14: I/0 port characteristics: updated footnote 7 of Table 49:
I/O static characteristics; updated Output driving current.

Table 50: Output voltage characteristics: swapped “TTL and “CMOS”
ports in the conditions column.

Table 54: I°C characteristics: updated footnote 2.

Updated Table 58: SD / MMC characteristics.

Table 62: ADC characteristics: updated footnote 1.

Table 64: ADC accuracy - limited test conditions: updated footnote 3.
Table 67: TS characteristics: updated footnote 7.
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Table 74. Document revision history

Date

Revision

Changes

15-May-2015

Added document status on first page.

Replace DAC1_OUT/DAC2_OUT by DAC_OUT1/DAC_OUT2, and
updated TIM5 in Figure 1: STM32F103xF and STM32F103xG
performance line block diagram on page 12.

Replaced USBDP/USBDM by USB_DP/USB_DM in the whole
document.

Updated notes related to electrical values guaranteed by
characterization results.

Updated Table 20: Peripheral current consumption.

Updated Table 36: Synchronous multiplexed NOR/PSRAM read
timings to Table 39: Synchronous non-multiplexed PSRAM write
timings(added FSMC_NWAIT timings). Updated Figure 26:
Synchronous multiplexed NOR/PSRAM read timings on page 73 and
Figure 28: Synchronous non-multiplexed NOR/PSRAM read timings on
page 77 and Figure 35: PC Card/CompactFlash controller waveforms
for I/O space write access on page 83.

Updated CDM class in Table 46: ESD absolute maximum ratings.
Updated Figure 44: I/O AC characteristics definition on page 96 and
Figure 45: Recommended NRST pin protection on page 97.

Updated Figure 49: SPI timing diagram - master mode(") on page 96.
Modified note 3 in Table 56: SPI characteristics.

Section : I12C interface characteristics: Updated introduction, updated
Table 54: I2C characteristics and Figure 46: I2C bus AC waveforms and
measurement circuit on page 99.

Modified note 2 in Table 64: ADC accuracy - limited test conditions,
Figure 55: ADC accuracy characteristics on page 110 and Figure 56:
Typical connection diagram using the ADC on page 111. Updated
Figure 57: Power supply and reference decoupling (Vrgg+ not
connected to Vppy) on page 111 and Figure 58: Power supply and
reference decoupling (Vggg. connected to Vppa) on page 112.
Updated Ippp description and Offset comment in Table 66: DAC
characteristics.

Updated Section 6.1: LFBGA144 package information and added
Section : Device marking for LFBGA144 package.

Updated Section 6.2: LQFP144 package information and added
Section : Device marking for LQFP144 package.

Updated Section 6.3: LQFP100 package information and added
Section : Device marking for LQFP100 package.

Updated Section 6.4: LQFP64 package information and added
Section : Device marking for LQFP64 package.
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