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"Embedded - Microcontrollers" refer to small, integrated
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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.
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providing the intelligence and control needed for a wide
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Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M3

32-Bit Single-Core

120MHz

CANbus, I2C, IrDA, LINbus, MMC, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, IS, LCD, POR, PWM, WDT
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512KB (512K x 8)

FLASH

132K x 8

1.8V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)
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Description STM32F20xxx

Figure 2. Compatible board design between STM32F10xx and STM32F2xx
for LQFP100 package
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Figure 3. Compatible board design between STM32F10xx and STM32F2xx

for LQFP144 package
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1. RFU = reserved for future use.
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STM32F20xxx Description
Figure 4. STM32F20x block diagram
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1. The timers connected to APB2 are clocked from TIMxCLK up to 120 MHz, while the timers connected to APB1 are clocked
from TIMxCLK up to 60 MHz.

2. The camera interface and Ethernet are available only in STM32F207xx devices.
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STM32F20xxx

Pinouts and pin description

Figure 13. STM32F20x LQFP144 pinout
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1. RFU means “reserved for future use”. This pin can be tied to Vpp,Vgg or left unconnected.
2. The above figure shows the package top view.
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STM32F20xxx Pinouts and pin description
Table 8. STM32F20x pin and ball definitions (continued)
Pins
o
Y ol<l ol @ Pin name e ‘3 © Additional
3|3l = (function after 23| % Alternate functions riona
olalalalalS ) £l 38| =2 functions
Lo ol oO reset) o
J|g|g|g sl @ o
; - [y e | S
- |- -[14|20| J3 PF4 /O| FT| ¥ | FSMC_A4, EVENTOUT ADC3_IN14
-l - -115]21| K3 PF5 I/O| FT | ¥ | FSMC_A5, EVENTOUT ADC3_IN15
- |H9| 10|16 |22 | G2 Vss S| - - - -
- |- |11 |17|23|G3 Voo S| - - - -
N () |TIM10_CH1, FSMC_NIORD,
18|24 | K2 PF6 /0| FT EVENTOUT ADC3_IN4
] ) | TIM11_CH1,FSMC_NREG,
19|25 | K1 PF7 I/O| FT EVENTOUT ADC3_IN5
S T ) TIM13_CHA1,
20|26 L3 PF8 /0| FT FSMC_NIOWR, EVENTOUT ADC3_IN6
N @ | TIM14_CH1, FSMC_CD,
21|27 L2 PF9 /0| FT EVENTOUT ADC3_IN7
|- - 22|28 L1 PF10 /0| FT| ¥ | FSMC_INTR, EVENTOUT ADC3_IN8
5 |E9| 12 23|29 | G1 PHO/OSC_IN /0| FT| - EVENTOUT OSC_IN®¥
(PHO)
6 |F9|13|24|30]| H1 PH”%i%OLjT wo|FT| - EVENTOUT 0SC_OUT®
7 |E8| 14 |25|31| J1 NRST /0 - - -
@) OTG_HS_ULPI_STP, ADC123_
8 |G9| 15 |26|32| M2 PCO /10| FT EVENTOUT IN1O
9 |F8|16|27|33| M3 PCA Vo| FT | @ | ETH_MDC, EVENTOUT ADIEﬁ?’—
SPI2_MISO,
10 |D7| 17 | 28 | 34 | M4 PC2 I/O|FT | @ OTG_HS_ULPI_DIR, ADlﬁgg’—
ETH_MIl_TXD2, EVENTOUT
SPI2_MOSI, 1282_SD,
@) OTG_HS_ULPI_NXT, ADC123_
11 |G8| 18|29 (35| M5 PC3 /0| FT ETH MILTX_GLK. IN13
EVENTOUT
-|-119|30|36]| - Voo S| - - - -
12| - | 203137 | M1 Vssa S| - - - -
- - - - - N1 VREF_ S - - - -
- |F7|21|32|38| P1 VREF+ S| - - - -
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Pinouts and pin description

STM32F20xxx

Table 8. STM32F20x pin and ball definitions (continued)

Pins
9
o~ Pin name o 2
+ © 2| B o e
b5 pro § § E < (function after 2 2| o Alternate functions Addltl.onal
olalalalalS ) £l 38| =2 functions
Lo ool reset) a
9/5|5|g|g| & Q
; - [y e | S
13| - | 22(33|39| R1 Vbpa S| - - - -
USART2_CTS, UART4_TX,
ETH_MII_CRS,
14 |E7 |23 |34|40| N3 PA(()Q;\V(;UP /0| FT |4)®) TIM2_CH1_ETR, ADSJEE,TJNO’
TIM5_CH1, TIM8_ETR,
EVENTOUT
USART2_RTS, UART4_RX,
ETH_RMII_REF_CLK,
15 |H8 | 24 | 35 |41 | N2 PA1 /O| FT | ¥ ETH_MII_RX_CLK, ADC123_IN1
TIM5_CH2, TIM2_CH2,
EVENTOUT
USART2_TX,TIM5_CH3,
16 | J9 | 25 |36 |42 | P2 PA2 I/O| FT | ¥ | TIM9_CH1, TIM2_CH3, ADC123_IN2
ETH_MDIO, EVENTOUT
-l -] -|-143|F4 PH2 I/O| FT | - |ETH_MI_CRS, EVENTOUT -
-l -] - |- (44| G4 PH3 I/O| FT | - |ETH_MII_COL, EVENTOUT -
12C2_SCL,
-l -] -|-|45|H4 PH4 /0| FT | - OTG_HS_ULPI_NXT, -
EVENTOUT
-l -] -|-46] 4 PH5 /O| FT | - I2C2_SDA, EVENTOUT -
USART2_RX, TIM5_CH4,
@ | TIM9_CH2, TIM2_CH4,
17 |G7|26 | 37|47 | R2 PA3 /0| FT OTG_ HS._ULPI DO, ADC123_IN3
ETH_MII_COL, EVENTOUT
18 |F1|27|38|48| - Vss S| - | - - -
H7 L4 REGOFF ol - | - - -
19 |E1|28 (39|49 | K4 Voo S| - - - -
SPI1_NSS, SPI3_NSS,
USART2_CK,
20 | J8 |29 |40 |50 | N4 PA4 /O |TTa| @4 DCMI_HSYNC, ABDA?%LIJ%
OTG_HS_SOF, 12S3_WS, -
EVENTOUT
SPI1_SCK,
@ OTG_HS_ULPI_CK, ADC12_IN5,
21|H6| 30 |41|51| P4 PA5 /0| TTa TIMZ. GH1_ETR, DAG. OUT2
TIM8_CH1N, EVENTOUT
48/182 DoclD15818 Rev 13 ‘Yl




STM32F20xxx Pinouts and pin description
Table 8. STM32F20x pin and ball definitions (continued)
Pins
o
o~ Pin name o 2
+ © 2| B o e
sl Y § § E = (function after 23| % Alternate functions Additional
olalalalalS ) £l 38| =2 functions
Lo ol oO reset) o
J|g|g|g sl @ o
; - [y e | S
SPI1_MISO, TIM8_BKIN,
() [TIM13_CH1, DCMI_PIXCLK,
22 |H5|31[42|52| P3 PA6 /0| FT TIM3. CH1, TIMT_ BKIN, ADC12_IN6
EVENTOUT
SPI1_MOSI, TIM8_CH1N,
TIM14_CH1, TIM3_CH2,
@) ETH_MII_RX_DV,
23|J7|32|43|53| R3 PA7 I/O| FT TIM1_CHIN, ADC12_IN7
ETH_RMII_CRS_DV,
EVENTOUT
ETH_RMII_RXDO,
24 |H4 | 33 |44 |54 | N5 PC4 I/O|FT | @ ETH_MII_RXDO, ADC12_IN14
EVENTOUT
ETH_RMII_RXD1,
25|G3|34 45|55 P5 PC5 /O|FT | @ ETH_MII_RXD1, ADC12_IN15
EVENTOUT
TIM3_CH3, TIM8_CH2N,
@) OTG_HS_ULPI_D1,
26| J6 |35 |46 |56 | R5 PBO I/O| FT ETH MIl_RXD2, ADC12_IN8
TIM1_CH2N, EVENTOUT
TIM3_CH4, TIM8_CH3N,
n OTG_HS_ULPI_D2,
27|J5|36 |47 |57 | R4 PB1 I/O| FT ETH MIl_RXD3, ADC12_IN9
TIM1_CH3N, EVENTOUT
28| J4 |37 48|58 | M6 | PB2/BOOT1 (PB2) |I/O| FT | - EVENTOUT -
-1 -] -|49|59| R6 PF11 I/O| FT | - | DCMI_D12, EVENTOUT -
-1 -1]-|50|60]|P6 PF12 I/O| FT | - FSMC_A6, EVENTOUT -
-l -] -|51]61|M8 Vss S - - -
-1 -] -|52|62|N8 Vbb S - - -
-1 -1]-|53|63|N6 PF13 /O| FT | - FSMC_A7, EVENTOUT -
- -] -|54|64|R7 PF14 /O| FT | - FSMC_A8, EVENTOUT -
-1 -1]-|55|65|P7 PF15 /O| FT | - FSMC_A9, EVENTOUT -
- | -] - |56|66|N7 PGO I/O| FT | - | FSMC_A10, EVENTOUT -
- | -] - |57|67|M7 PG1 I/O| FT | - | FSMC_A11, EVENTOUT -
‘Yl DoclD15818 Rev 13 49/182




Pinouts and pin description

STM32F20xxx

Table 8. STM32F20x pin and ball definitions (continued)

Pins
9
o Pin name Q| 2
G © 2|l 8| o o
R § § E = (function after 2 3|5 Alternate functions Addltl.onal
olalalalalS ) £l 38| =2 functions
Lo | C|Elxlo reset) o
MR- Q
; | - - S
| -] - [131]159| c7 Voo s| -1 - - -
USART6_CTS, DCMI_D13,
- | - | - |132/160| B7 PG15 o| FT| - EVENTOUT -
JTDO/ TRACESWO,
PB3 SPI3_SCK, 12S3_SCK,
55 | A4 1891133161 A0} ;rporracESWO)| 7P| FT| - | TiM2_cH2. sPI1_SCK. -
EVENTOUT
NJTRST, SPI3_MISO,
56 | B4 | 90 |134[162| A9 PB4 WO|FT| - | TIM3_CH1, SPI1_MISO, -
EVENTOUT
12C1_SMBA, CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT, TIM3_CH2,
57 | A5 | 91 [135[163| A6 PB5 VO|FT | - |"Shit MOSI, SPI3 MOSI, -
DCMI_D10, 12S3_SD,
EVENTOUT
I2C1_SCL,, TIM4_CH1,
CAN2_TX,
58 | B5 | 92 |136|164| B6 PB6 UOFT| - | Do Ds.USART TX, ;
EVENTOUT
[2C1_SDA, FSMC_NL®),
DCMI_VSYNC,
59 | A6 | 93 |137|165| B5 PB7 UO|FT| - | UsART1 RX, TIM4 CH, -
EVENTOUT
60 | B6 | 94 |138|166| D6 BOOTO | B | - - Vpp
TIM4_CH3,SDIO_D4,
TIM10_CH1, DCMI_DB,
61 |B7 | 95 [139]167| A5 PB8 VO|FT | - | e7h MITTXDS, 12C1 SCL, -
CAN1_RX, EVENTOUT
SPI2_NSS, 1252_ WS,
TIM4_CH4, TIM11_CHA,
62 | A7 | 96 |140|168| B4 PB9 | FT| - SDIO_D5, DCMI_D?7, -
I2C1_SDA, CAN1_TX,
EVENTOUT
TIM4_ETR, FSMC_NBLO,
- | - |97 |141|169| A4 PEO | FT| - DCHIL D2, EVENTOUT -
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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
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

6.1.6 Power supply scheme

Figure 19. Power supply scheme
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- ai17527f

1. Each power supply pair must be decoupled with filtering ceramic capacitors as shown above. These capacitors must be
placed as close as possible to, or below, the appropriate pins on the underside of the PCB to ensure the good functionality
of the device.

To connect REGOFF and IRROFF pins, refer to Section 3.16: Voltage regulator.

3. The two 2.2 yF ceramic capacitors should be replaced by two 100 nF decoupling capacitors when the voltage regulator is
OFF.

4. The 4.7 pF ceramic capacitor must be connected to one of the Vpp pin.

Caution:  Each power supply pair (Vpp/Vss, Vppa/Vssa ---) must be decoupled with filtering ceramic
capacitors as shown above. These capacitors must be placed as close as possible to, or
below, the appropriate pins on the underside of the PCB, to ensure good device operation. It
is not recommended to remove filtering capacitors to reduce PCB size or cost. This might
cause incorrect device operation.

3
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Electrical characteristics STM32F20xxx

6.3.5 Embedded reset and power control block characteristics

The parameters given in Table 19 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 14.

Table 19. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit

PLS[2:0]=000 (rising 209 | 214 | 2.19 Vv

edge)

PLS[2:0]=000 (falling 198 | 204 | 208 Vv
edge) ’ ’ ’
PLS[2:0]=001 (rising 223 | 230 | 237 Vv
edge) ) ' ’
PLS[2:0]=001 (falling 213 | 219 | 2.5 Vv
edge) ’ ’ ’
PLS[2:0]=010 (rising 239 | 245 | 251 Vv
edge) ’ ’ ’
PLS[2:0]=010 (falling

edge) 229 | 235 2.39 \Y

PLS[2:0]=011 (rising edge) | 2.54 | 2.60 | 2.65 | V
PLS[2:0]=011 (falling

vV Programmable voltage | edge) 244 | 251 | 256 | V
PVD detector level selection —

PLS[2:0]=100 (rising 270 | 276 | 2.82 Vv

edge)
PLS[2:0]=100 (falling 259 | 266 | 2.71 Y

edge)
PLS[2:0]=101 (rising 286 | 293 | 2.99 v

edge)
PLS[2:0]=101 (falling 265 | 284 | 3.02 v

edge)
PLS[2:0]=110 (rising edge)| 2.96 | 3.03 | 3.10 | Vv
PLS[2:0]=110 (falling 285 | 293 | 2.99 v

edge)
PLS[2:0]=111 (rising edge) | 3.07 | 3.14 | 3.21 \%
PLS[2:0]=111 (falling 205 | 3.03 | 3.09 v

edge)

Vpvphyst!” | PVD hysteresis - - 100 - mv
Vv Power-on/power-down | Falling edge 160 | 168 | 1.76 | V
PORIPDR | reset threshold Rising edge 164 [ 172 (180 | V
VpDRhyst“) PDR hysteresis - - 40 - mV

V Brownout level 1 Falling edge 213 | 219 | 224 | V
BOR threshold Rising edge 223 (229|233 | V
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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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Figure 34. ACChg, versus temperature
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MS19012v2
Low-speed internal (LSI) RC oscillator
Table 33. LSl oscillator characteristics (1)
Symbol Parameter Min Typ Max Unit
fLg@ Frequency 17 32 47 kHz
tsu(LS|>(3) LS| oscillator startup time - 15 40 ps
IDD(L3|)(3) LSI oscillator power consumption - 0.4 0.6 A

3

Vpp =3V, Ty =-40 to 105 °C unless otherwise specified.

Guaranteed by characterization results, not tested in production.

Guaranteed by design, not tested in production.
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6.3.11

3

PLL spread spectrum clock generation (SSCG) characteristics

The spread spectrum clock generation (SSCG) feature allows to reduce electromagnetic
interferences (see Table 42: EMI characteristics). It is available only on the main PLL.

Table 36. SSCG parameters constraint

Symbol Parameter Min Typ Max(? Unit

fMod Modulation frequency - - 10 KHz
md Peak modulation depth 0.25 - 2 %
MODEPER * INCSTEP - - - 2154 -

1. Guaranteed by design, not tested in production.

Equation 1
The frequency modulation period (MODEPER) is given by the equation below:
MODEPER = round[fPLL_|N/ (4 % fpyoq)]

foLL v @nd fyoq must be expressed in Hz.
As an example:

If for L v =1 MHz and fy,op = 1 kHz, the modulation depth (MODEPER) is given by equation
1.

MODEPER = round[10°%/ (4 x 10%)] = 250

Equation 2
Equation 2 allows to calculate the increment step (INCSTEP):

INCSTEP = round[((2"°-1)x md x PLLN)/ (100 x 5x MODEPER)]

fyco_out must be expressed in MHz.
With a modulation depth (md) = £2 % (4 % peak to peak), and PLLN = 240 (in MHz):

INCSTEP = round[((2'°=1)x 2 x 240)/ (100 x 5x 250)] = 126md(quantitazed)%

An amplitude quantization error may be generated because the linear modulation profile is
obtained by taking the quantized values (rounded to the nearest integer) of MODPER and
INCSTEP. As a result, the achieved modulation depth is quantized. The percentage
quantized modulation depth is given by the following formula:

Mdyantizea% = (MODEPER x INCSTEP x 100x 5)/ ((2'°~1)x PLLN)

As a result:

md 4% = (250 x 126 x 100 x 5)/ ((2'°~1)x 240) = 2.0002%(peak)

quantize
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6.3.18

110/182

TIM timer characteristics

The parameters given in Table 50 and Table 51 are guaranteed by design.

Refer to Section 6.3.16: I/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).

Table 50. Characteristics of TIMx connected to the APB1 domain!")

Symbol Parameter Conditions Min Max Unit
AHB/APB1 1 - triMxcLK
prescaler distinct
from 1, friuxcik = | 46,7 . ns

tres(rimy | Timer resolution time 60 MHz
AHB/APB1 1 - trimxcLK
prescaler =1,
leMXCLK =30 MHz 33.3 - ns

fexr Timer external clock 0 FrimxcLk/2 MHz
frequency on CH1 to CH4 0 30 MHz

Restim | Timer resolution - 16/32 bit

16-bit counter clock period 1 65536 trIMxCLK
when internal clock is f =60 MHz
selected TIMXGLK 0.0167 1092 us
tCOUNTER APB1= 30 MHz
32-bit counter clock period 1 - triMxcLK
when internal clock is
selected 0.0167 71582788 us
- 65536 x 65536 | triMxcLK
tmMax counT |Maximum possible count
- - 71.6 s

1. TIMx is used as a general term to refer to the TIM2, TIM3, TIM4, TIM5, TIM6, TIM7, and TIM12 timers.
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Figure 55. Power supply and reference decoupling (Vrgg+ connected to Vppa)
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1. VRer+ and Vgeg_inputs are both available on UFBGA176 package. Vrgg. is also available on all packages
except for LQFP64. When Vrgg, and Vrep_ are not available, they are internally connected to Vppp and

Vssa-
6.3.21 DAC electrical characteristics
Table 68. DAC characteristics
Symbol Parameter Min | Typ Max Unit Comments
Vppa Analog supply voltage 1.8M] - 3.6 \% -
VREF+ Reference supply voltage | 1.8"| - 3.6 V' |VRer+ VDDA
Vssa Ground 0 - 0 V -
RLOAD(Z) Resistive load with buffer 5 ) ) KO )
ON
Impedance outout with When the buffer is OFF, the Minimum
Ro(z) buffer OFF P - - 15 kQ |resistive load between DAC_OUT and
Vggs to have a 1% accuracy is 1.5 MQ
@) - ) ) Maximum capacitive load at DAC_OUT
CLoap Capacitive load 50 PF pin (when the buffer is ON).
co co It gives the maximum output excursion
It corresponds to 12-bit input code
(0xOEQ) to (0xF1C) at VRgr+ = 3.6 V
DAC_OUT [Higher DAC_OUT voltage _ and (0x1C7) to (OxE38) at Vrgp+ =
max(@) with buffer ON ) - | Vooa=02 | Vg

128/182
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Figure 59. Asynchronous multiplexed PSRAM/NOR read waveforms
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Table 74. Asynchronous multiplexed PSRAM/NOR read timings(1(2
Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 3Thek-1 3Thekt1 ns
tynoe_NE) | FSMC_NEx low to FSMC_NOE low 2THeLK 2THeLk*0.5 ns
tw(NOE) FSMC_NOE low time Thelk-1 Thekt1 ns
thne_NoE) | FSMC_NOE high to FSMC_NE high hold time 0 - ns
tya NEy | FSMC_NEx low to FSMC_A valid - 2 ns
tynabv_NE) | FSMC_NEX low to FSMC_NADV low 1 25 ns
twnapy) | FSMC_NADV low time Thok— 1.5 Thelk ns
t(AD_NADY) Egmg_ﬁag\c}rﬁis;))valid hold time after TheLk ) ns
thia_NoE) | Address hold time after FSMC_NOE high THeLk - ns
th@L_noe) |FSMC_BL time after FSMC_NOE high 0 - ns
tysL Ney |FSMC_NEx low to FSMC_BL valid - 1 ns
tsupata_NE) | Data to FSMC_NEX high setup time Thowkt 2 - ns
tsuata_NOE) | Data to FSMC_NOE high setup time Thelkt 3 - ns
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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
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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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3

LQFP100 package information

Figure 81. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale.

Table 90. LQPF100 - 100-pin, 14 x 14 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
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
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Table 91. LQFP144 - 144-pin, 20 x 20 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

0.090 - 0.200 0.0035 - 0.0079

D 21.800 22.000 22.200 0.8583 0.8661 0.8740
D1 19.800 20.000 20.200 0.7795 0.7874 0.7953
D3 - 17.500 - - 0.6890 -

E 21.800 22.000 22.200 0.8583 0.8661 0.8740
E1 19.800 20.000 20.200 0.7795 0.7874 0.7953
E3 - 17.500 - - 0.6890 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Table 97. Document revision history (continued)

Date

Revision

Changes

14-Jun-2011

Added SDIO in Table 2: STM32F205xx features and peripheral counts.
Updated V) for 5V tolerant pins in Table 11: Voltage characteristics.
Updated jitter parameters description in Table 34: Main PLL
characteristics.

Remove jitter values for system clock in Table 35: PLLI2S (audio PLL)
characteristics.

Updated Table 42: EMI characteristics.

Update Note 2 in Table 52: I12C characteristics.

Updated Avg_Slope typical value and Tg_temp minimum value in
Table 69: Temperature sensor characteristics.

Updated Tg ypat minimum value in Table 70: VBAT monitoring
characteristics.

Updated Tg_yrefint minimum value in Table 71: Embedded internal
reference voltage.

Added Software option in Section 8: Part numbering.

In Table 101: Main applications versus package for STM32F2xxx
microcontrollers, renamed USB1 and USB2, USB OTG FS and USB
OTG HS, respectively; and removed USB OTG FS and camera
interface for 64-pin package; added USB OTG HS on 64-pin package;
added Note 1 and Note 2.

20-Dec-2011

Updated SDIO register addresses in Figure 16: Memory map.

Updated Figure 3: Compatible board design between STM32F10xx and
STM32F2xx for LQFP144 package, Figure 2: Compatible board design
between STM32F10xx and STM32F2xx for LQFP100 package,

Figure 1: Compatible board design between STM32F10xx and
STM32F2xx for LQFP64 package, and added Figure 4: Compatible
board design between STM32F10xx and STM32F2xx for LQFP176
package.

Updated Section 3.3: Memory protection unit.
Updated Section 3.6: Embedded SRAM.

Updated Section 3.28: Universal serial bus on-the-go full-speed
(OTG_FS) to remove external FS OTG PHY support.

In Table 8: STM32F20x pin and ball definitions: changed SPI2_MCK
and SPI3_MCK to 12S2_MCK and 12S3_MCK, respectively. Added ETH
_RMII_TX_EN atlternate function to PG11. Added EVENTOUT in the
list of alternate functions for I/O pin/balls. Removed OTG_FS_SDA,
OTG_FS_SCL and OTG_FS_INTN alternate functions.

In Table 10: Alternate function mapping: changed 12S3_SCK to
12S3_MCK for PC7/AF6, added FSMC_NCE3 for PG9, FSMC_NE3 for
PG10, and FSMC_NCE2 for PD7. Removed OTG_FS_SDA,
OTG_FS_SCL and OTG_FS_INTN alternate functions. Changed
12S3_SCK into 12S3_MCK for PC7/AF6. Updated peripherals
corresponding to AF12.

Removed CEXT and ESR from Table 14: General operating conditions.
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