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Description

The STM32F105xx and STM32F107xx connectivity line family incorporates the high-
performance ARM® Cortex®-M3 32-bit RISC core operating at a 72 MHz frequency, high-
speed embedded memories (Flash memory up to 256 Kbytes and SRAM 64 Kbytes), and
an extensive range of enhanced 1/0Os and peripherals connected to two APB buses. All
devices offer two 12-bit ADCs, four general-purpose 16-bit timers plus a PWM timer, as well
as standard and advanced communication interfaces: up to two I°Cs, three SPIs, two 12Ss,
five USARTSs, an USB OTG FS and two CANs. Ethernet is available on the STM32F107xx
only.

The STM32F105xx and STM32F107xx connectivity line family operates in the —40 to
+105 °C temperature range, from a 2.0 to 3.6 V power supply. A comprehensive set of
power-saving mode allows the design of low-power applications.

The STM32F105xx and STM32F107xx connectivity line family offers devices in three
different package types: from 64 pins to 100 pins. Depending on the device chosen,
different sets of peripherals are included, the description below gives an overview of the
complete range of peripherals proposed in this family.

These features make the STM32F105xx and STM32F107xx connectivity line
microcontroller family suitable for a wide range of applications such as motor drives and
application control, medical and handheld equipment, industrial applications, PLCs,
inverters, printers, and scanners, alarm systems, video intercom, HYAC and home audio
equipment.

2.1 Device overview
Figure 1 shows the general block diagram of the device family.
Table 2. STM32F105xx and STM32F107xx features and peripheral counts
Peripherals“) STM32F105Rx STM32F107Rx STM32F105Vx STM32F107Vx
Flash memory in Kbytes 64 128 256 128 256 64 128 256 128 256
SRAM in Kbytes 64
LQFP
100 LQFP
LQFP . | LQFP | LQFP 100
BGA ’
Package LQFP64 100 | B | 100 | 100 | BGA
100
100
Ethernet No Yes No Yes
General- 4
purpose
Timers Advanced- 1
control
Basic 2
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e  32-bit CRC generation and removal

e  Several address filtering modes for physical and multicast address (multicast and
group addresses)

. 32-bit status code for each transmitted or received frame

. Internal FIFOs to buffer transmit and receive frames. The transmit FIFO and the
receive FIFO are both 2 Kbytes, that is 4 Kbytes in total

e  Supports hardware PTP (precision time protocol) in accordance with IEEE 1588 with
the timestamp comparator connected to the TIM2 trigger input

e  Triggers interrupt when system time becomes greater than target time

Controller area network (CAN)

The two CANs are compliant with the 2.0A and B (active) specifications with a bitrate up to
1 Mbit/s. They can receive and transmit standard frames with 11-bit identifiers as well as
extended frames with 29-bit identifiers. Each CAN has three transmit mailboxes, two receive
FIFOS with 3 stages and 28 shared scalable filter banks (all of them can be used even if one
CAN is used). The 256 bytes of SRAM which are allocated for each CAN (512 bytes in total)
are not shared with any other peripheral.

Universal serial bus on-the-go full-speed (USB OTG FS)

The STM32F105xx and STM32F107xx connectivity line devices embed a USB OTG full-
speed (12 Mb/s) device/host/OTG peripheral with integrated transceivers. The USB OTG
FS peripheral is compliant with the USB 2.0 specification and with the OTG 1.0
specification. It has software-configurable endpoint setting and supports suspend/resume.
The USB OTG full-speed controller requires a dedicated 48 MHz clock that is generated by
a PLL connected to the HSE oscillator. The major features are:

e 1.25 KB of SRAM used exclusively by the endpoints (not shared with any other
peripheral)

e 4 bidirectional endpoints
e  HNP/SNP/IP inside (no need for any external resistor)

e for OTG/Host modes, a power switch is needed in case bus-powered devices are
connected

e the SOF output can be used to synchronize the external audio DAC clock in
isochronous mode

e in accordance with the USB 2.0 Specification, the supported transfer speeds are:
— in Host mode: full speed and low speed
— in Device mode: full speed

GPIOs (general-purpose inputs/outputs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions. All GPIOs are high current-
capable.

The 1/Os alternate function configuration can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/Os registers.

I/0Os on APB2 with up to 18 MHz toggling speed
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Figure 4. STM32F105xx and STM32F107xx connectivity line LQFP64 pinout
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3

DoclD15274 Rev 10




STM32F105xx, STM32F107xx

Memory mapping

4

3

Memory mapping
The memory map is shown in Figure 5.

Figure 5. Memory map

Reserved 0x5000 0400 - OX5FFF FFFF
USB OTG FS 0x5000 0000 - 05003 FFFF
Reserved 0x4003 0000 - Ox4FFF FFFF
Ethernet 0x4002 8000 - 0x4002 9FFF
Reserved 0x4002 3400 - 0x4002 7FFF
CRC 0x4002 3000 - 0x4002 33FF
Reserved 0x4002 2400 - 0x4002 2FFF
AHB Flash interface 0x4002 2000 - 0x4002 23FF
Reserved 0x4002 1400 - 0x4002 1FFF
RCC 0x4002 1000 - 0x4002 13FF
Reserved 0x4002 0800 - 0x4002 OFFF
DMA2 0x4002 0400 - 0x4002 07FF
DMA1 0x4002 0000 - 0x4002 03FF
Reserved 0x4001 3C00 - 0x4001 FFFF
USART1 0x4001 3800 - 0x4001 3BFF
Reserved 0x4001 3400 - 0x4001 37FF
OXFFFF FFFF ™ 512 Mbyte P 0x4001 3000 - 0x4001 33FF
block 7 TIM1 0x4001 2C00 - 0x4001 2FFF
\ 0x4001 2800 - 0x4001 2BFF
Coi:tzh'\gf s Qggf 0x4001 2400 - 0x4001 27FF
OXE000 0000|  peripherals APB2 Hesensed 0xé001 1600 -0wd001 150F
OXDFFF FFFF PortD 0x4001 1400 - 0x4001 17FF
512-Mbyte Port C 0x4001 1000 - 0x4001 13FF
block 6 Port B 0x4001 0CO0 - 0x4001 OFFF
Not used Port A 0x4001 0800 - 0x4001 OBFF
0xC000 0000 EXTI 0x4001 0400 - 0x4001 07FF
0xBFFF FFFF AFIO 0x4001 0000 - 0x4001 3FFF
512-Mbyte Reserved 0x4000 7800 - 0x4000 FFFF
DAC 0x4000 7400 - 0x4000 77FF
block 5 PWR 0x4000 7000 - 0x4000 73FF
Not used
BKP 0x4000 6CO0 - 0x4000 6FFF
0%,{3,_98,9 ,(;),92,0; bxCAN2 0x4000 6800 - 0x4000 6BFF
512-Mbyte bxCAN1 0x4000 6400 - 0x4000 67FF
block 4 Reserved 0x4000 5CO0 - 0x4000 63FF
Not used 12C2 0x4000 5800 - 0x4000 5BFF
ox80000000| | 12C1 0x4000 5400 - 0x4000 57FF
O0x7FFF FFFF A UART5 0x4000 5000 - 0x4000 53FF
512-Mbyte UART4 0x4000 4C00 - 0x4000 4FFF
block 3 USART3 0x4000 4800 - 0x4000 4BFF
Not used USART2 0x4000 4400 - 0x4000 47FF
0x6000 0000 Reserved 0x4000 4000 - 0x4000 43FF
Ox5FFF FFFF SPI3/12S3 0x4000 3C00 - 0x4000 3FFF
512-Mbyte SPI2/12S2 0x4000 3800 - 0x4000 3BFF
block 2 Reserved 0x4000 3400 - 0x4000 37FF
Peripherals IWDG 0x4000 3000 - 0x4000 33FF
0x4000 0000 WWDG 0x4000 2C00 - 0x4000 2FFF
Ox3FFF FFFF RTC 0x4000 2800 - 0x4000 2BFF
512-Mbyte Reserved 0x4000 1800 - 0x4000 27FF
block 1 TIM7 0x4000 1400 - 0x4000 17FF
SRAM TIM6 0x4000 1000 - 0x4000 13FF
0x2000 0000 TIM5 0x4000 0CO0 - 0x4000 OFFF
Ox1FFF FFFF TIM4 0x4000 0800 - 0x4000 OBFF
512-Mbyte TIM3 0x4000 0400 - 0x4000 07FF
block 0 TIV2 0x4000 0000 - 0x4000 03FF
Code
0x0000 0000 Reserved Ox3FFF FFFF
0x2001 0000
SRAM (aliased 0x2000 FFFF
by bit-banding) 0x2000 0000
Option bytes O0x1FFF F800 - Ox1FFF FFFF
System memory 0x1FFF B00O - Ox1FFF F7FF
Ox1FFF AFFF
Reserved 0x0804 0000
Flash 0x0800 0000
Reserved 020004 G000,
Aliased to Flash or system | 0x0003 FFFF
memory depending on
BOOT pins 0x0000 0000 ai15412b
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5.3.2

5.3.3
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Operating conditions at power-up / power-down

Subject to general operating conditions for Tx.

Table 10. Operating condition at power-up / power down

Symbol Parameter Condition Min Max Unit
tvpD Vpp rise time rate 0 -
T, Vpp fall time rate ) 20 - Hs
Embedded reset and power control block characteristics
The parameters given in Table 11 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 9.
Table 11. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) 21 | 218|226 | V
PLS[2:0]=000 (falling edge) 2 | 208|216 | V
PLS[2:0]=001 (rising edge) 219 | 2.28 | 2.37 \%
PLS[2:0]=001 (falling edge) | 2.09 | 2.18 | 227 | V
PLS[2:0]=010 (rising edge) | 2.28 | 2.38 | 248 | V
PLS[2:0]=010 (falling edge) | 2.18 | 2.28 | 2.38 | V
PLS[2:0]=011 (rising edge) | 2.38 | 2.48 | 258 | V
y Programmable voltage | PLS[2:01=011 (falling edge) | 2.28 | 2.38 | 248 | V
PP | detector level selection | p| 5[2:01=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 | 279 | V
PLS[2:0]=101 (falling edge) | 2.47 | 2.58 | 269 | V
PLS[2:0]=110 (rising edge) | 2.66 | 278 | 29 | V
PLS[2:0]=110 (falling edge) | 2.56 | 2.68 | 2.8 | V
PLS[2:0]=111 (rising edge) 2.76 | 2.88 3 \%
PLS[2:0]=111 (falling edge) | 2.66 | 2.78 | 29 | V
Vpyphyst? | PVD hysteresis - - 100 | - | mV
VoorPoR Power on/power down Falling edge 18M 1| 1.88 | 1.96
reset threshold Rising edge 184 | 192] 20 | v
Vpprhyst?) | PDR hysteresis - - 40 - | mv
TRSTTEMPO(Z) Reset temporization - 1 2.5 4.5 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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Table 17. Typical current consumption in Run mode, code with data processing
running from Flash

Typ"
Symbol | Parameter Conditions fuck | Al peripherals | All peripherals Unit
enabled® disabled
72 MHz 47.3 28.3
48 MHz 32 19.6
36 MHz 24.6 15.4
24 MHz 16.8 10.6
16 MHz 11.8 7.4
External clock(®) 8 MHz 5.9 3.7 mA
4 MHz 3.7 29
2 MHz 2.5 2
1 MHz 1.8 1.53
Supply 500 kHz 15 1.3
Ibb current in
Run mode 125 kHz 1.3 1.2
36 MHz 23.9 14.8
24 MHz 16.1 9.7
Running on high 16 MHz 111 6.7
speed internal RC 8 MHz 5.6 3.8
é?f!é’alAeTEsed to 4 MHz 31 21 mA
reduce the 2 MHz 1.8 1.3
frequency 1 MHz 1.16 0.9
500 kHz 0.8 0.67
125 kHz 0.6 0.5

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 > 8 MHz.

3
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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 16). C; 4 and C| 5 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| . Refer to the application note AN2867 “Oscillator design guide for ST
microcontrollers” available from the ST website www.st.com.

Figure 16. Typical application with an 8 MHz crystal

Resonator with
integrated capacitors

SRR

0OSC_IN fHSE
* , I_r>—>
Bias

RF | controlled
gain

8 MHz

@ .
. resonator

I
.

STM32F 10xxx

ai14128b

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 23. 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).

Table 23. LSE oscillator characteristics (f_ge = 32.768 kHz) ()

Parameter Conditions Min | Typ | Max | Unit

Feedback resistor - - 5 - MQ

Recommended load capacitance

c® versus equivalent serial Rg =30 kQ - - 15 pF
resistance of the crystal (Rs)(3)
I LSE driving current Vpp=3.3V, V|y=Vss - - 1.4 MA
Im Oscillator Transconductance - 5 - - | PAV

50/108
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Figure 22. /0 AC characteristics definition

90% 10%

10%

EXTERNAL  tr(10)out +e— . ~t{(10)out |
OUTPUT | |
ON 50 pF a T >

Maximum frequency is achieved if (t;+ t¢) < (2/3)T and if the duty cycle is (45-55%)
when loaded by 50 pF

ai14131

5.3.14 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 36).

Unless otherwise specified, the parameters given in Table 39 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 9.
Table 39. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
V”_(NRST)(” NRST Input low level voltage - -0.5 - 0.8 v
Vinnrsm) " | NRST Input high level voltage - 2 - | Vpp*0.5
NRST Schmitt trigger voltage

Vhys(NRST) hysteresis ) ) 200 ) mv
Rpy Weak pull-up equivalent resistor®) | V= Vss 30 40 50 kQ
VF(NRST)(1) NRST Input filtered pulse - - - 100 ns
VnenrsT) ) | NRST Input not filtered pulse Vpp>2.7V | 300 - - ns

1. Guaranteed by design, not tested in production.

2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution
to the series resistance must be minimum (~10% order).

3

62/108 DocID15274 Rev 10




Electrical characteristics

STM32F105xx, STM32F107xx

66/108

I2S - SPI interface characteristics

Unless otherwise specified, the parameters given in Table 43 for SPI or in Table 44 for 1°S
are derived from tests performed under the ambient temperature, fpc kx frequency and Vpp
supply voltage conditions summarized in Table 9.

Refer to Section 5.3.12: /O current injection characteristics for more details on the
input/output alternate function characteristics (NSS, SCK, MOSI, MISO for SPl and WS, CK,

SD for I2S).
Table 43. SPI characteristics
Symbol Parameter Conditions Min Max Unit
Master mode - 18
fsck SPI clock frequency MHz
1esck) Slave mode - 18
tysck) | SPI clockrise and fall Capacitive load: C = 30 pF - 8 ns
tf(SCK) time
DUCy(SCK) jli'ysc'?zg'”p“t clock | Sjave mode 30 70 %
tsunss)y | NSS setup time Slave mode 4 tpcLk -
th(NSS) NSS hold time Slave mode 2 tPCLK -
bw(SCKH) | SCK high and low time | MaSter mode, fpcix = 36 MHz, 50 60
tW(SCKL) presc = 4
t Master mode 4 -
suM Data input setup time
tsu(siy Slave mode 5 -
thomiy Master mode 5 -
Data input hold time ns
thesi Slave mode 5 -
Data output access _ .
ta(so) time Slave mode, fPCLK =20 MHz - 3 tPCLK
ty(so) Data output valid time | Slave mode (after enable edge) - 34
tymo) Data output valid time | Master mode (after enable edge) - 8
thso Slave mode (after enable edge) 32 -
(50) Data output hold time
thavo) Master mode (after enable edge) 10 -

DoclD15274 Rev 10
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Table 44. IS characteristics

Symbol Parameter Conditions Min Max Unit
; Mastiar data: 16 bits, audio 152 154
1/tCK 1S clock frequency freq =48 K MHz
(e Slave 0 6.5
:“CK) 1S clock rise and fall time capacitive load C| =50 pF - 8
f(CK)
tW(CKH)(1) 1S clock high time Master fpci k = 16 MHz, 317 320
tweky)" | 12S clock low time audio freq = 48 K 333 336
tyws) (1) WS valid time Master mode 3 -
1252 0 - ns
thows) (1 WS hold time Master mode
12S3 0 -
™) S S 1282 4 -
t WS setup time lave mode
su(ws) 1253 9 -
thws) (1 WS hold time Slave mode 0 -
DuCy(SCK) 12S slave input clock duty Slave mode 30 70 %
cycle
) M 1282 8 -
t aster receiver
su(SD_MR) 1253 10 )
Data input setup time
t ) S| ) 1282 3 -
ave receiver
su(SD_SR) 1253 8 )
™) M 1282 2 -
t aster receiver
h(SD_MR) 1283 4 ;
Data input hold time
) S 1282 2 -
{ lave receiver
h(SD_SR) 1253 4 -
1282 23 ne
tysp_st)"® | Data output valid time Slave translmltter
- (after enable edge) 12S3 33 -
i 1282 29 -
thisp_sT) ()| Data output hold time Slave transmitter
— (after enable edge) 12S3 27 -
; 1282 - 5
™) _— Master transmitter
tysp_mT) Data output valid time (after enable edge) 1253 - 5
i 1282 11 -
™) . Master transmitter
thsp_mm) Data output hold time (after enable edge) 2S3 . -
1. Based on design simulation and/or characterization results, not tested in production.
1S7 DoclD15274 Rev 10 69/108
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Table 47. USB OTG FS electrical characteristics("

Driver characteristics
Symbol Parameter Conditions Min Max Unit
t, Rise time® C_ =50 pF 4 20 ns
t Fall time(®) C_ =50 pF 4 20 ns
trfm Rise/ fall time matching /s 90 110 %
Vcrs | Output signal crossover voltage - 1.3 2.0 \

Guaranteed by design, not tested in production.

2. Measured from 10% to 90% of the data signal. For more detailed informations, refer to USB Specification -
Chapter 7 (version 2.0).

Ethernet characteristics

Table 48 showns the Ethernet operating voltage.

Table 48. Ethernet DC electrical characteristics

Symbol Parameter Min.(") Max.(") Unit

Input level Vpp Ethernet operating voltage 3.0 3.6 \%

1. All the voltages are measured from the local ground potential.

Table 49 gives the list of Ethernet MAC signals for the SMI (station management interface)
and Figure 31 shows the corresponding timing diagram.

Figure 31. Ethernet SMI timing diagram

le——— tMDC—— >

ETH_MDC —\— \

le—— td(MDI
ETH_MDIO(O) W X r
tsu(MDI(I—'W th(MDIO)
ETH_MDIO())

Table 49. Dynamic characteristics: Ethernet MAC signals for SMI

ai15666¢

Symbol Rating Min Typ Max Unit
tuoc | MDC cycle time (1.71 MHz, AHB = 72 MHz) 583 583.5 584 ns
tympioy | MDIO write data valid time 13.5 14.5 15.5 ns
tsumpio) | Read data setup time 35 - - ns
thoupio) | Read data hold time 0 - - ns
72/108 DoclD15274 Rev 10 "_l
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Figure 34. ADC accuracy characteristics
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Figure 35. Typical connection diagram using the ADC

Cparasitic

STM32F 10xxx

Sample and hold ADC
converter

12-bit

converter

=T~ Capc(1)
=

ai14139d

Refer to Table 52 for the values of Ry, Rapc and Cape.-

Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 7 pF). A high Cpapasitic value will downgrade conversion accuracy. To remedy

this, fapc should be reduced.

DoclD15274 Rev 10
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5.3.18 DAC electrical specifications
Table 56. DAC characteristics
Symbol Parameter Min | Typ Max Unit Comments
Vppa |Analog supply voltage 24 - 3.6 \Y -
Vger+ |Reference supply voltage 24 - 3.6 V  |VRrgr+ must always be below Vppa
VSSA Ground 0 - 0 \ -
Rioap'" |Resistive load with buffer ON| 5 - - kQ -
When the buffer is OFF, the
RA() Impedance output with buffer ) ) 15 kO Minimum resistive load between
0 OFF DAC_OUT 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
DAC__%UT nger DAC_OUT voltage 0.2 ) ) v |excursion of the DAC.
min with buffer ON It corresponds to 12-bit input code
(0OxOEO) to (0xF1C) at VRgr+ =
DAC_OUT [Higher DAC_OUT voltage ) ) v —02 v 3.6 V and (0x155) to (OXEAB) at
max(!) | with buffer ON DDA~ - VReps = 2.4 V
DAC_OUT |Lower DAC_OUT voltage
inM  |with buffer OFF - | 08 - mv
min with butrer It gives the maximum output
DAC_OUT |Higher DAC_OUT voltage ) e, _qLsgl y |ECursion of the DAC.
max{")  |with buffer OFF REF+
DAC DC current With no load, worst code (0xF1C)
Ippvrer+ |consumption in quiescent - - 220 MA |at VRgp+ = 3.6 Vinterms of DC
mode (Standby mode) consumption on the inputs
) ) 380 uA With no load, middle code (0x800)
DAC DC current on the inputs
lbpa  [consumption in quiescent With no load, worst code (0xF1C)
mode (Standby mode) - - 480 HA |at Vggrs = 3.6 V in terms of DC
consumption on the inputs
Given for the DAC in 10-bit
Differential non linearity B B 0.5 LSB configuration.
DNL@ |Difference between two
consecutive code-1LSB) Given for the DAC in 12-bit
- - 12 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

and last Code 1023)

configuration.
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Electrical characteristics

5.3.19

3

Temperature sensor characteristics

Table 57. TS characteristics

Symbol Parameter Min Typ Max Unit
.M Vsense linearity with temperature - + 2 °C
Avg_SIope“) Average slope 4.0 4.3 4.6 mV/°C
Vs Voltage at 25 °C 1.34 | 143 | 152 %
tstart?) | Startup time 4 - 10 us
(3)2) ADC sampling time when reading the ) )
Ts_temp temperature 171 HS
Based on characterization, not tested in production.
Guaranteed by design, not tested in production.
Shortest sampling time can be determined in the application by multiple iterations.
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Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the ordering
information scheme shown in Table 62: Ordering information scheme.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at
maximum dissipation and, to a specific maximum junction temperature.

As applications do not commonly use the STM32F 103xx at maximum dissipation, it is useful
to calculate the exact power consumption and junction temperature to determine which
temperature range will be best suited to the application.

The following examples show how to calculate the temperature range needed for a given
application.

Example 1: High-performance application

Assuming the following application conditions:

Maximum ambient temperature Tp,4x = 82 °C (measured according to JESD51-2),
IpDmax = 50 MA, Vpp = 3.5V, maximum 20 |/Os used at the same time in output at low
level with I, =8 mA, Vo = 0.4 V and maximum 8 I/Os used at the same time in output
at low level with 1. =20 mA, Vo = 1.3V

PINTmax = 50 mA x 3.5 V=175 mW

Piomax =20 X 8 MA x 0.4V + 8 x 20 mA x 1.3V = 272 mW
This gives: Piytmax = 175 mW and Pigmax = 272 mW:
Pbmax = 175 + 272 = 447 mW

Thus: Ppmax = 447 mW

Using the values obtained in Table 61 Ty, is calculated as follows:

— For LQFP100, 46 °C/W

Tymax = 82 °C + (46 °C/W x 447 mW) =82 °C + 20.6 °C = 102.6 °C
This is within the range of the suffix 6 version parts (40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 6 (see
Table 62: Ordering information scheme).

Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high ambient
temperatures with a low dissipation, as long as junction temperature T ; remains within the
specified range.

Assuming the following application conditions:

Maximum ambient temperature Tpngax = 115 °C (measured according to JESD51-2),
Ipbmax = 20 mA, Vpp = 3.5V, maximum 20 I/Os used at the same time in output at low
level with Ig. =8 mA, Vg =04V

PiNTmax =20 mA x 3.5 V=70 mW

Piomax =20 x 8 mA x 0.4 V = 64 mW

This gives: Piytmax = 70 mW and Pigmax = 64 mW:
Pbmax =70 + 64 = 134 mW

Thus: Ppmax = 134 mW

3
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7 Part numbering

Table 62. Ordering information scheme

Example: STM32 F 105R C T 6 V xxx TR

Device family
STM32 = ARM-based 32-bit microcontroller

Product type
F = general-purpose

Device subfamily
105 = connectivity, USB OTG FS
107 = connectivity, USB OTG FS & Ethernet

Pin count
R = 64 pins
V =100 pins

Flash memory size

8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory
C = 256 Kbytes of Flash memory

Package
H=BGA
T=LQFP

Temperature range
6 = Industrial temperature range, —40 to 85 °C.
7 = Industrial temperature range, —40 to 105 °C.

Software option
Internal code or Blank

Options
XXX = programmed parts

Packing
Blank = tray
TR = tape and reel

For a list of available options (speed, package, etc.) or for further information on any aspect
of this device, contact your nearest ST sales office.

3
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Appendix A  Application block diagrams

A1

3

USB OTG FS interface solutions

Figure 50. USB OTG FS device mode

STM32F105xx/STM32F107xx

usB

oTG
Full-speed

core

OTG PHY
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Full-speed DM _
transceiver [* »®&—| S
< 3
o
c
o
[&]
" HNP cg
Veus | &
——=
i v a
ID ! ‘SS >
SRP [
| A 4
Vbbp E 5VtoVpp
1| Regulator(1)

ai15653b

1.

Use a regulator if you want to build a bus-powered device.

Figure 51. Host connection

STM32F105xx/STM32F107xx
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SRP bR
.
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GPIO L »] power distribution [5V:
_ OVRCR switch !
GPIO +1RQ flag | [STMPS2141STR(| |

ai15654b

1.

STMPS2141STR needed only if the application has to support bus-powered devices.
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A.2

3

Ethernet interface solutions

Figure 53. MIl mode using a 25 MHz crystal

STM32F107xx
MCU P MII_TX_CLK N
Ethernet MII_TX_EN Ethernet
MAC 10/100 MIl_TXD[3:0] PHY 10/100
P MII_CRS Ml
o MIl_COL =15 pins
HOLKT —» «IMiILRX_CLK MIl + MDC
P MII_RXD[3:0] =17 pins
IEEE1588 PTP < Mil_RX DV
Timer B MII_RX_ER
input “ |/
rigger | Timestam
TIM2 | ¢ comparatgr < mglc? > D
PPS_OUT(®)
XTAL —L| oo0 PLL HCLK
25 MHz E PHY_CLK25 MHz |
ai15656
1. HCLK must be greater than 25 MHz.
2. Pulse per second when using IEEE1588 PTP, optional signal.
Figure 54. RMII with a 50 MHz oscillator
STM32F107xx Ethernet
PHY 10/100
MCU Ethernet RMII_TX_EN N
MAC 10/100 RMII_TXDI[1:0]
_ RMII_RXD[1:0] RMII
HCLK(1) —» =7 pins
< RMII_CRX DV RMIl + MDC
RMII_REF_CLK =9 pins
IEEE1588 PTP <
.Timet" ‘ MDIO >
inpu MDC
trigger | Timestam »
TIM2 4 comparatgr
< /20r/20 |g
2.5 or 25 MHz | synchronous | 50 MHz
0sC =E|—> HCLK
50 MHz
PHY_CLK |50 MHz] XT1 50 MHz
ai15657
1. HCLK must be greater than 25 MHz.
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A3 Complete audio player solutions

Two solutions are offered, illustrated in Figure 57 and Figure 58.

Figure 57 shows storage media to audio DAC/amplifier streaming using a software Codec.
This solution implements an audio crystal to provide audio class 1°’S accuracy on the master
clock (0.5% error maximum, see the Serial peripheral interface section in the reference
manual for details).

Figure 57. Complete audio player solution 1

STM32F105/STM32F107
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SDCard | N 4
215660

Figure 58 shows storage media to audio Codec/amplifier streaming with SOF
synchronization of input/output audio streaming using a hardware Codec.

Figure 58. Complete audio player solution 2
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