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Introduction

This datasheet provides the description of the STM32F205xx and STM32F207xx lines of
microcontrollers. For more details on the whole STMicroelectronics STM32 family, please
refer to Section 2.1: Full compatibility throughout the family.

The STM32F205xx and STM32F207xx datasheet should be read in conjunction with the
STM32F20x/STM32F21x reference manual. They will be referred to as STM32F20x devices
throughout the document.

For information on programming, erasing and protection of the internal Flash memory,
please refer to the STM32F20x/STM32F21x Flash programming manual (PM0059).

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.

3

DoclD15818 Rev 13




Functional overview STM32F20xxx

There are three power modes configured by software when the regulator is ON:
e MRis used in the nominal regulation mode
e LPRis used in Stop modes

The LP regulator mode is configured by software when entering Stop mode.
e Power-down is used in Standby mode.

The Power-down mode is activated only when entering Standby mode. The regulator
output is in high impedance and the kernel circuitry is powered down, inducing zero
consumption. The contents of the registers and SRAM are lost).

Two external ceramic capacitors should be connected on Vcap 4 and Veap o pin. Refer to
Figure 19: Power supply scheme and Table 16: VCAP1/VCAPZ2 operating conditions.

All packages have the regulator ON feature.

3.16.2 Regulator OFF

This feature is available only on packages featuring the REGOFF pin. The regulator is
disabled by holding REGOFF high. The regulator OFF mode allows to supply externally a
V12 voltage source through Vcap 4 and Veap o pins.

The two 2.2 uF ceramic capacitors should be replaced by two 100 nF decoupling
capacitors. Refer to Figure 19: Power supply scheme.

When the regulator is OFF, there is no more internal monitoring on V12. An external power
supply supervisor should be used to monitor the V12 of the logic power domain. PAQO pin
should be used for this purpose, and act as power-on reset on V12 power domain.

In regulator OFF mode, the following features are no more supported:

e  PAO cannot be used as a GPIO pin since it allows to reset the part of the 1.2 V logic
power domain which is not reset by the NRST pin.

e Aslong as PAO is kept low, the debug mode cannot be used at power-on reset. As a
consequence, PAO and NRST pins must be managed separately if the debug
connection at reset or pre-reset is required.

Regulator OFF/internal reset ON

On WLCSP64+2 package, this mode is activated by connecting REGOFF pin to Vpp and
IRROFF pin to Vgg. On UFBGA176 package, only REGOFF must be connected to Vpp
(IRROFF not available). In this mode, Vpp/Vppa minimum value is 1.8 V.

The regulator OFF/internal reset ON mode allows to supply externally a 1.2 V voltage
source through Vcap 1and Veap o pins, in addition to Vpp.

3
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Pinouts and pin description

STM32F20xxx

Table 8. STM32F20x pin and ball definitions

Pins
g
o Pin name Q| 2
h © 2 5| o .
§ P § §_ E E (function after -Z' 2l Alternate functions ?:::tﬁ::l
L|hlelalalo reset)(!) £l Z
J|s/g|g & @ o
; - J oy e | S
TRACECLK, FSMC_A23,
T A PE2 VO|FT | - ETH_MII_TXD3, EVENTOUT )
TRACEDO,FSMC_A19,
-l-12122|A1 PE3 I/O| FT | - CVENTOUT -
TRACED1,FSMC_A20,
AR PE4 VO FT | - DCMI_D4, EVENTOUT )
TRACED2, FSMC_A21,
-l -14|4|4]|B2 PE5 /0| FT | - TIM9_CH1, DCMI_DB, -
EVENTOUT
TRACED3, FSMC_A22,
-|-15|5|5|8B3 PE6 I/O| FT | - TIM9_CH2, DCMI_D7, -
EVENTOUT
1|A9| 6|6 ]|6]|CT VAT S - - -
-l -]l -|-]7]|D2 PI8 I10| FT |(AG) EVENTOUT RTC_AF2
2|B8| 7 |7]|8]|D1 PC13 /0| FT |@G) EVENTOUT RTC_AF1
3|/B9|8|8]|9|E1 PC14(’F,OCS13§’2—'N /0| FT |QG) EVENTOUT 0SC32_IN“)
4(C9/9|9/[10|F1 PC15'(C;,%?§—OUT /0| FT |2G) EVENTOUT 0sCc32_ouT®
-l -1]-]-|1]|D3 PI9 /O| FT | - CAN1_RX,EVENTOUT -
ETH_MII_RX_ER,
-l -] -|-]12|E3 PI10 I/O| FT | - EVENTOUT -
OTG_HS_ULPI_DIR,
-l -] -|-]13| E4 PI11 /O| FT | - EVENTOUT -
-l -] - |- (14| F2 Vss - - -
-l -]-|-1[15]|F3 Vbb S - - -
FSMC_AO0, 12C2_SDA,
-1 -1]-|10[16]| E2 PFO /0| FT | - EVENTOUT -
FSMC_A1, 12C2_SCL,
-l -] -|11[17|H3 PF1 /O| FT | - EVENTOUT -
FSMC_A2, 12C2_SMBA,
-l -] - [12]18| H2 PF2 /O| FT | - EVENTOUT -
- - - 113]19] J2 PF3 I/O|FT | ¥ | FSMC_A3, EVENTOUT ADC3_IN9
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STM32F20xxx Pinouts and pin description
Table 8. STM32F20x pin and ball definitions (continued)
Pins
g
N Pin name e 2
+ © 2| B o e
3|3 § § E = (function after | €| 2 | Alternate functions Additional
olalalalalS ) £l 38| =2 functions
Lo ol oO reset) o
Jigle|sg gl o
; - - - S
12S3_MCK, TIM8_CH2,
SDIO_D7, USART6_RX,
38 | F2| 64|97 |116|G15 PC7 V/O| FT | - DCMI_D1, TIM3_CH2, -
EVENTOUT
TIM8_CH3,SDIO_DO,
39| F3|65|98|117|G14 PC8 /O| FT | - TIM3_CH3, USART6_CK, -
DCMI_D2, EVENTOUT
12S2_CKIN, 12S3_CKIN,
MCO2, TIM8_CH4,
40 |D1| 66 |99 [118|F14 PC9 V/O| FT | - SDIO_D1, 12C3_SDA, -
DCMI_D3, TIM3_CH4,
EVENTOUT
MCO1, USART1_CK,
41 |E2 | 67 [100|119|F15 PA8 /O| FT | - TIM1_CH1, 12C3_SCL, -
OTG_FS_SOF, EVENTOUT
USART1_TX, TIM1_CH2, OTG FS
42 |E3 | 68 |101|120| E15 PA9 /O| FT | - 12C3_SMBA, DCMI_DO, VBUS
EVENTOUT
USART1_RX, TIM1_CH3,
43 | D3| 69 |102|121| D15 PA10 V/O| FT | - OTG_FS_ID,DCMI_D1, -
EVENTOUT
USART1_CTS, CAN1_RX,
44 |D2| 70 |103|122|C15 PA11 /O| FT | - TIM1_CH4,0TG_FS_DM, -
EVENTOUT
USART1_RTS, CAN1_TX,
45 [ C1| 71 |104|123|B15 PA12 /O| FT | - TIM1_ETR, OTG_FS_DP, -
EVENTOUT
46 | B2 | 72 |105|124| A15 PA13 I/O| FT | - | JTMS-SWDIO, EVENTOUT -
(JTMS-SWDIO) :
47 | C2| 73 (106|125 F13 Veap 2 -] - - -
- |B1| 74 {107|{126| F12 Vss S| - - - -
48 | A8 | 75 |108|127|G13 Vbb -] - - -
TIM8_CH1N, CAN1_TX,
- -1 -1- [128/E12 PH13 /O| FT | - EVENTOUT -
TIM8_CH2N, DCMI_D4,
- -1 -1- [129|E13 PH14 V/O| FT | - EVENTOUT -
1S7 DoclD15818 Rev 13 53/182




STM32F20xxx Pinouts and pin description
Table 8. STM32F20x pin and ball definitions (continued)
Pins
g
N Pin name e 2
+ © 2| B o e
sl Y § § E = (function after 23| % Alternate functions Additional
Ciala|alald 1 el ¥ |2 functions
Lo oc|loe|loclO reset)(!) ol
J19/8 /8 8|8 o
; -l RN | S
FSMC_NBL1, DCMI_D3,
98 (142170 A3 PE1 V/O| FT | - EVENTOUT -
-l -]l-]-|-1]D5 Vss S| - | - - -
63|D8| - | - | - | - Vss S| - | - - -
- | - |99 |143[171| C6 RFU - - D - -
64 | D9 |100(144|172| C5 Vpp S| - - - -
TIM8_BKIN, DCMI_DS5,
-1 -1 -1-1|173| D4 Pl4 V/O| FT | - EVENTOUT -
TIM8_CH1, DCMI_VSYNC,
- -1 -1-|174| C4 PI5 /O| FT | - EVENTOUT -
TIM8_CH2, DCMI_DS,
-1 -1 -1-|175] C3 PI6 I/IO| FT | - EVENTOUT -
TIM8_CH3, DCMI_D7,
-1 -1 -1-|176] C2 PI7 I/O| FT | - EVENTOUT -
-les| - |- |- - IRROFF | - | - - -

1. Function availability depends on the chosen device.

2. PC13, PC14, PC15 and PI8 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 and PI8 in output mode is limited: the speed should not exceed 2 MHz with a
maximum load of 30 pF and these 1/Os must not be used as a current source (e.g. to drive an LED).

3. Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after
reset (because these registers are not reset by the main reset). For details on how to manage these 1/Os, refer to the RTC
register description sections in the STM32F20x and STM32F21x reference manual, available from the STMicroelectronics

website: www.st.com.

4. FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

If the device is delivered in an UFBGA176 package and if the REGOFF pin is set to Vpp (Regulator OFF), then PAQO is
used as an internal Reset (active low).

FSMC_NL pin is also named FSMC_NADV on memory devices.

RFU means “reserved for future use”. This pin can be tied to Vpp,Vgg or left unconnected.

3

Table 9. FSMC pin definition

FSMC
Pins LQFP100
CF NOR/PSRAM/SRAM | NOR/PSRAM Mux | NAND 16 bit
PE2 - A23 A23 - Yes
PE3 - A19 A19 - Yes
PE4 - A20 A20 - Yes
DoclD15818 Rev 13 57/182




STM32F20xxx Electrical characteristics

Table 24. Typical and maximum current consumptions in Standby mode

Typ Max()
Symbol | Parameter Conditions Ta=25°C Ta=85°C[TA=105°C) \ o
Vpp=| Vbp= | Vbp = -
1.8V | 24V | 3.3V Vop =3.6V
Backup SRAM ON, low-speed
oscillator and RTC ON 3.0 3.4 4.0 151 25.8
Supply current Backup SRAM OFF, low-
Ipp sTaY [in Standby speed oscillator and RTC ON 24 2.7 33 124 205 HA
mode Backup SRAM ON, RTC OFF | 2.4 2.6 3.0 12.5 24.8
Backup SRAM OFF, RTC 17 19 29 98 19.2
OFF
1. Guaranteed by characterization results, not tested in production.
Table 25. Typical and maximum current consumptions in Vgat mode
Typ Max(")
Symbol | Parameter Conditions Ta=25°C Ta=85°C|Ta=105°C| |,
Vop = | Vpop= | Vop = -
1.8V | 24V | 3.3V Vop =36V
Backup SRAM ON, low-speed
oscillator and RTC ON 1.29 142 168 12 19
Backup Backup SRAM OFF, low-speed
Ipp_vear|domain supply scillator and RTC ON 062 | 073 | 0.9 8 10 A
current
Backup SRAM ON, RTC OFF 0.79 | 0.81 0.86 9 16
Backup SRAM OFF, RTC OFF 0.10 | 0.10 | 0.10

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

3
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STM32F20xxx Electrical characteristics

Note:

3

Table 30. HSE 4-26 MHz oscillator characteristics(! (2)

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc in | Oscillator frequency - 4 - 26 | MHz
Rg Feedback resistor - - 200 - kQ
VDD=3.3 V,
ESR=30 Q, - 449 -
C_ =5 pF@25 MHz
Ibp HSE current consumption MA
VDD=3'3 V,
ESR=30 Q, - 532 -
C, =10 pF@25 MHz
Im Oscillator transconductance Startup 5 - - mA/N
tsuse" | Startup time Vpp is stabilized - 2 - ms

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Guaranteed by characterization results, not tested in production.

tsu(se) 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

For C, 4 and C|», 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 (see Figure 32). C, 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 included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and C|_2.

For information on electing the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 32. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

.Gy,

. I . OSC_NN fHSE
. o ° : _ﬂ_> »
) Bias

—8 MHf RF | controlled
~resonator gain

STM32F

ai17530

1. Rgxr value depends on the crystal characteristics.
Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 317. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).
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STM32F20xxx Electrical characteristics
Table 34. Main PLL characteristics (continued)
Symbol Parameter Conditions Min Typ Max Unit
RMS - 25 -
Cycle-to-cycle jitter peak
to - +150 -
System clock peak
120 MHz RMS - 15 -
Period Jitter peak
Jitter®) to i 200 i ps
peak
Main clock output (MCO) for Cycle to cycle at 50 MHz ) 32 )
RMII Ethernet on 1000 samples
Main clock output (MCO) for MIl | Cycle to cycle at 25 MHz ) 40 )
Ethernet on 1000 samples
Bit Time CAN jtter Cycle to cycle at 1 MHz ; 330 -
on 1000 samples
VCO freq = 192 MHz 0.15 0.40
| “) PLL i VDD - A
DD(PLL) power consumption on VCO freq = 432 MHz 0.45 075 | ™
| ) PLL power consumption on VCO freq = 192 MHz 0.30 i 0.40 mA
DDA(PLL) VDDA VCO freq = 432 MHz 0.55 0.85

1. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between PLL and PLLI2S.

2. Guaranteed by design, not tested in production.

The use of 2 PLLs in parallel could degraded the Jitter up to +30%.

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

Table 35. PLLI2S (audio PLL) characteristics

Symbol Parameter Conditions Min Typ Max Unit
fpLLI2S_ IN PLLI2S input clock(") - 0.95() 1 2.10@) | MHz
fPLL|23_OUT PLLI2S multlpller OUtpUt clock - - - 216 MHz
fyco_ouT PLLI2S VCO output - 192 - 432 | MHz
VCO freq = 192 MHz 75 - 200

tLock PLLI2S lock time us
VCO freq = 432 MHz 100 - 300
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STM32F20xxx Electrical characteristics

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

VDD =33 V, LQFP176, TA =
+25 °C, fycLk = 120 MHz, conforms | 2B
to IEC 61000-4-2

Vv Voltage limits to be applied on any 1/O pin to
FESD | induce a functional disturbance

Fast transient voltage burst limits to be Vpp = 3.3V, LQFP176, T =
Verrg | applied through 100 pF on Vpp and Vgg +25 °C, fycLk = 120 MHz, conforms | 4A
pins to induce a functional disturbance to IEC 61000-4-2

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.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

3
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STM32F20xxx Electrical characteristics
Table 47. Output voltage characteristics("
Symbol Parameter Conditions Min Max | Unit
(2) |Output low level voltage for an I/O pin )
Vou when 8 pins are sunk at same time CMOS ports 0.4
Output high level voltage for an I/O pi lio=+8 mA Y
3) utput high level voltage for an PIN |57V <Van <36V B )
Vo™ | when 8 pins are sourced at same time DD Vop-0-4
(2) | Output low level voltage for an 1/O pin )
VoL when 8 pins are sunk at same time TTL ports 0.4
5 . : oo lio=*8mA \%
3) utput high level voltage for an I/O pin 27V <Van <36V )
VoH when 8 pins are sourced at same time DD 24
Vo (24) Output low level voltage for an 1/O pin ) 13
oL when 8 pins are sunk at same time lio = +20 mA ' v
\/.~..(3)4) | Output high level voltage for an /O pin 27V<Vpp<36V V1.3 i
OH when 8 pins are sourced at same time bo— -
Vi (2(4) Output low level voltage for an 1/O pin ) 04
oL when 8 pins are sunk at same time o = +6 mA ' v
Ve, (3)4) | Output high level voltage for an I/O pin 2V<Vpp<27V Ver0.4 i
OH when 8 pins are sourced at same time DD~

1. PC13, PC14, PC15 and PI8 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 and PI8 in output mode is limited: the speed
should not exceed 2 MHz with a maximum load of 30 pF and these I/Os must not be used as a current
source (e.g. to drive an LED).

2. The ljn current sunk by the device must always respect the absolute maximum rating specified in Table 12
and the sum of || (/0 ports and control pins) must not exceed lygs.

3. The lp current sourced by the device must always respect the absolute maximum rating specified in
Table 12 and the sum of |, (/O ports and control pins) must not exceed l,pp.

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

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 39 and
Table 48, respectively.

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

in Table 14.
Table 48. I/0 AC characteristics(!)
OSPEEDRYy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value("
CL =50 pF, Vpp »2.70 V - - 4
C, =50 pF, Vv 1.8V - - 2
frmax(0)out |Maximum frequency®) - bb> MHz
CL =10 pF, Vpp » 2.70 V - - 8
00 C|_=10pF,VDD>1.8V - - 4
Output high to low level fall _ _
ttf('°)°“t/ time and output low to high :C;%—VSO PF, Vpp =18 Vito - - 100 | ns
r(I0)out ||evel rise time '
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Table 48. I/0 AC characteristics(?) (continued)

OSPEEDRy
: it ymbo arameter onditions in yp ax nit
1:0] bi Symbol P Conditi Mi T M Uni
value(
C_=50pF, Vpp>2.70V - - 25
; Maxi . @ C_=50pF, Vpp>18V - - 12.5 MH
aximum frequency z
max(iOjout C_ =10 pF, Vpp>2.70 V -] s0®
01 CL=10 pF,VDD>1.8V - - 20
C_=50pF, Vpp>2.7V - - 10
Output high to low level fall  |c, =50 pF, v 1.8V - - 20
ttf('o)"“t/ time and output low to high L bb> ns
r(I0)out  ||evel rise time CL=10pF, Vpp>2.70V - - 6
C_.=10pF, Vpp>18V - - 10
C_=40pF, Vpp>2.70V - - 25
; Maxi ; @) CL=40 pF, VDD>1.8V - - 20 MH
| aximum frequency z
max(Ojout C, =10 pF, Vpp » 270 V - - [100®
o CL=10pF, Vpp > 1.8V - - | 50
C_=40pF, Vpp>2.70V - - 6
Output high to low level fall  |c, =40 pF, v 18V - - 10
ttf('O)OU‘/ time and output low to high L o> ns
r(I0)out | |evel rise time C_=10pF, Vpp>2.70V - - 4
C|_=10pF,VDD>1.8V - -3 6
CL =30 pF, Vpp»2.70 V - - | 1000
C_ =30 pF, Vpp 1.8V - - 50(3)
fmax(10)out | Maximum frequency(® = bb> MHz
CL=10pF, Vpp 270V - - | 120
» CL =10 pF, Vpp> 1.8V - - | 100®
C_L=30pF, Vpp>270V - - 4
Output high to low level fall |, =30 pF, v 1.8V - - 6
ttf('o)"“t/ time and output low to high = bb> ns
r10)out lievel rise time C, =10 pF, Vpp>2.70V - - 2.5
C_.=10pF, Vpp>18V - - 4
Pulse width of external
- texTipw | Signals detected by the - 10 - - ns

EXTI controller

1. The I/O speed is configured using the OSPEEDRY[1:0] bits. Refer to the STM32F20/21xxx reference manual for a
description of the GPIOx_SPEEDR GPIO port output speed register.
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The maximum frequency is defined in Figure 39.
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For maximum frequencies above 50 MHz and Vpp above 2.4 V, the compensation cell should be used.
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I2S - SPI interface characteristics

Unless otherwise specified, the parameters given in Table 54 for SPI or in Table 55 for 1°S
are derived from tests performed under the ambient temperature, fpc kx frequency and Vpp
supply voltage conditions summarized in Table 14.

Refer to Section 6.3.16: I/O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI and WS, CK, SD for I2S).

Table 54. SPI characteristics

Symbol Parameter Conditions Min Max Unit
f SPI1 master/slave mode - 30
SCK SPI clock frequency MHz
Mq(sck) SPI2/SPI3 master/slave mode - 15
tscy | SPI clock rise and fall | Capacitive load: C = 30 pF, ) 8 ns
tscL) |time focLk = 30 MHz
DuCy(SCK) Sli'ysé‘;‘c’%'”p“t clock | sjave mode 30 70 %
tsu(NSS)(1) NSS setup time Slave mode 4tpcLk -
thnss)) | NSS hold time Slave mode ek -
tW(SCLH)(1) sc . . Master mode, fPCLK =30 MHZ,
K high and low time t -3 |t +3
tw(SCLL)(1) [¢] presc = 2 PCLK PCLK
t Q) Master mode 5 -
suMb ;) | Data input setup time
tsu(siy Slave mode 5 -
(1) Master mode 5 -
th(M')(1) Data input hold time
thesiy Slave mode 4 -
ns
ta(so)(1)(2) ![Ij::tea OUtpUt access Slave mode, fPCLK =30 MHz 0 3tPCLK
tdiS(SO)(1)(3) :::I):]tea output disable Slave mode 2 10
ty(so) M |Data output valid time | Slave mode (after enable edge) - 25
tV(MO)“) Data output valid time | Master mode (after enable edge) - 5
thsor ) Slave mode (after enable edge) 15 -
(50) Data output hold time
th(Mo)“) Master mode (after enable edge) 2 -

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

2. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate

the data.

3. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to put
the data in Hi-Z

DoclD15818 Rev 13
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6.3.20 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 66 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppp supply voltage
conditions summarized in Table 14.

Table 66. ADC characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 1.8 - 3.6 \Y,
Vgrer+ | Positive reference voltage - 1.8(1)(2) - Vbpa \Y

Vppa = 1.8Mt0 2.4 Vv 0.6 - 15 MHz
fapc | ADC clock frequency
Vppa=241t03.6V 0.6 - 30 MHz
5 fADC =30 MHZ.WIth _ _ 1764 kHz
frric® | External trigger frequency 12-bit resolution
- - - 17 1fapc
i @) . 0(VssaOrVRer- | _
VaIN Conversion voltage range tied to ground) VREF+ Vv
@) . . See Equation 1 for ) )
RaIN External input impedance details 50 kQ
Rapc®®) | Ssampling switch resistance - 1.5 - 6 kQ
@) |Internal sample and hold ) ) )
Canc capacitor 4 pF
¢ (3 |Injection trigger conversion fapc = 30 MHz - - 0.100 Hs
lat latency - R . 30 [ 1/fapc
f =30 MHz - - 0.067 ys
t|atr(3) Regular trigger conversion latency ADC 5
- - - 2) 1 1/fapc
f =30 MHz 0.100 - 16 V&
ts(3) Sampling time ADC
- 3 - 480 1fapc
tSTAB(3) Power-up time - - 2 3 VK
fADC =30 MHz
. - 16.4
12-bit resolution 05 6.40 HS
fADC =30 MHz
0.43 - 16.34
10-bit resolution Ks
Total conversion time (including f =30 MHz
tconv® o ADC 0.37 - 16.27
CONV sampling time) 8-bit resolution Hs
fADC =30 MHz
0.3 - 16.20
6-bit resolution HS
9 to 492 (tg for sampling +n-bit resolution for successive
A 1fapc
approximation)
124/182 DoclD15818 Rev 13 Kys




STM32F20xxx Package information

7 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.

71 LQFP64 package information
Figure 77. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline
SEATING PLANE
<1 21 ¢ 0.25 mm
x GAUGE PLANE
E (8]
L .
< D . <X K
. D1 L !
4 D3 , L1,
48 ‘ 33
y lHHHHHHH;HHHHHHHR 1
49 ‘ _._.32 ‘
b Y =5 [ ——
A = —
7§ —_ + -— % 0| | w
= ‘ =
=D ‘ == v
o4 | g 17 v
HHHHHHHH‘HHHHHHH v
PIN 1 1 16
IDENTIFICATION »i€le
5W_ME_V3
1. Drawing is not to scale.
Table 87. 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

3
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Table 90. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package
mechanical data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
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 -
e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 82. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint
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1. Dimensions are expressed in millimeters.
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Table 93. UFBGA176+25, - 201-ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020

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

Figure 90. UFBGA176+25 - 201-ball, 10 x 10 mm, 0.65 mm pitch, ultra fine pitch ball
grid array package recommended footprint

000000000000000
000000000000000 .
000000000000000 [P
000000000000000 | ™"
0000 000
0000 00000 0000
0000 00000 0000
0000 00000 0000
0000 00000 0000
0000 O0000 0000
0000 0000
0000000000000 00
000000000000000
0000000000000 00
0000000000000 00

AOE7_FP_V1

Table 94. UFBGA176+25 recommended PCB design rules (0.65 mm pitch BGA)

Dimension Recommended values

Pitch 0.65 mm
Dpad 0.300 mm

0.400 mm typ. (depends on the soldermask

Dsm registration tolerance)
Stencil opening 0.300 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.100 mm
166/182 DoclD15818 Rev 13 ‘Yl
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Table 97. Document revision history (continued)

Date

Revision

Changes

25-Nov-2010

Update I/Os in Section : Features.

Added WLCSP64+2 package. Added note 1 related to LQFP176 on
cover page.

Added trademark for ART accelerator. Updated Section 3.2: Adaptive
real-time memory accelerator (ART Accelerator™).

Updated Figure 5: Multi-AHB matrix.

Added case of BOR inactivation using IRROFF on WLCSP devices in
Section 3.15: Power supply supervisor.

Reworked Section 3.16: Voltage regulator to clarify regulator off modes.
Renamed PDROFF, IRROFF in the whole document.

Added Section 3.19: VBAT operation.

Updated LIN and IrDA features for UART4/5 in Table 6: USART feature
comparison.

Table 8: STM32F20x pin and ball definitions: Modified Vpp 3 pin, and
added note related to the FSMC_NL pin; renamed BYPASS-REG
REGOFF, and add IRROFF pin; renamed USART4/5 UART4/5.
USART4 pins renamed UART4.

Changed Vgg ga to Vgg, and Vpp ga pin reserved for future use.
Updated maximum HSE crystal freTquency to 26 MHz.

Section 6.2: Absolute maximum ratings: Updated V minimum and
maximum values and note related to five-volt tolerant inputs in Table 11:
Voltage characteristics. Updated ||NJ(p|N) maximum values and related
notes in Table 12: Current characteristics.

Updated Vppa minimum value in Table 14: General operating
conditions.

Added Note 2 and updated Maximum CPU frequency in Table 15:
Limitations depending on the operating power supply range, and added
Figure 21: Number of wait states versus fCPU and VDD range.

Added brownout level 1, 2, and 3 thresholds in Table 19: Embedded
reset and power control block characteristics.

Changed fosc v maximum value in Table 30: HSE 4-26 MHz oscillator
characteristics.

Changed fp|| |y maximum value in Table 34: Main PLL characteristics,
and updated jitter parameters in Table 35: PLLI2S (audio PLL)
characteristics.

Section 6.3.16: I/O port characteristics: updated V| and V,_in Table 48:
I/O AC characteristics.

Added Note 1 below Table 47: Output voltage characteristics.

Updated Rpp and Rpyy parameter description in Table 57: USB OTG FS
DC electrical characteristics.

Updated Vrgg+ minimum value in Table 66: ADC characteristics.
Updated Table 71: Embedded internal reference voltage.

Removed Ethernet and USB2 for 64-pin devices in Table 101: Main
applications versus package for STM32F2xxx microcontrollers.

Added A.2: USB OTG full speed (FS) interface solutions, removed
“OTG FS connection with external PHY” figure, updated Figure 87,
Figure 88, and Figure 90 to add STULPIO1B.
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Table 97. Document revision history (continued)

Date

Revision

Changes

22-Apr-2011

6
(continued)

Changed t,sckH) 0 twscLH) twisck) O twscLy) tsck to tyscr), and
tf(SCK) to tf(SCL) in Table 52: 12C characteristics and in Figure 41: 12C
bus AC waveforms and measurement circuit.

Added Table 57: USB OTG FS DC electrical characteristics and
updated Table 58: USB OTG FS electrical characteristics.

Updated Vpp minimum value in Table 62: Ethernet DC electrical
characteristics.

Updated Table 66: ADC characteristics and Rpyy equation.

Updated Ry N equation. Updated Table 68: DAC characteristics.
Updated tgyarT in Table 69: Temperature sensor characteristics.
Updated R typical value in Table 70: VBAT monitoring characteristics.
Updated Table 71: Embedded internal reference voltage.

Modified FSMC_NOE waveform in Figure 57: Asynchronous non-
multiplexed SRAM/PSRAM/NOR read waveforms. Shifted end of
FSMC_NEx/NADV/addresses/NWE/NOE/NWAIT of a half FSMC_CLK
period, changed tycLkH-NExH) 10 tacLKL-NExH) tacLKH-AIv) tO tycLkL-

AIV)s ta(cLKH-NOEH) 10 ty(cLiL-NoEH), @nd tgcLkH-NwEH) tO ta(cLKL-NWEH),
and updated data latency from 1 to 0 in Figure 61: Synchronous

multiplexed NOR/PSRAM read timings, Figure 62: Synchronous
multiplexed PSRAM write timings, Figure 63: Synchronous non-
multiplexed NOR/PSRAM read timings, and Figure 64: Synchronous
non-multiplexed PSRAM write timings,

Changed tycLkH-NExH) 10 tacLKL-NExH): ta(cLKH-AV) 1O ty(cLKL-AIV),
ta(cLKH-NOEH) 1O tycLKL-NOEH): td(cLKH-NWEH) tO tycLkL-NwWEH) @nd
modified tycLky Minimum value in Table 76, Table 77, Table 78, and
Table 79.

Updated note 2 in Table 72, Table 73, Table 74, Table 75, Table 76,
Table 77, Table 78, and Table 79.

Modified tniowr-p) in Figure 70: PC Card/CompactFlash controller
waveforms for I/O space write access.

Modified FSMC_NCEXx signal in Figure 71: NAND controller waveforms
for read access, Figure 72: NAND controller waveforms for write
access, Figure 73: NAND controller waveforms for common memory
read access, and Figure 74: NAND controller waveforms for common
memory write access

Specified Full speed (FS) mode for Figure 89: USB OTG HS peripheral-

only connection in FS mode and Figure 90: USB OTG HS host-only
connection in FS mode.

3

DoclD15818 Rev 13




