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3.7

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 4-32 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 to configure 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, while the maximum allowed frequency of the low speed
APB domain is 36 MHz.

The advanced clock controller clocks the core and all peripherals using a single crystal or
oscillator. To achieve audio class performance, an audio crystal can be used.
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3.14 Ultra-fast comparators (COMP)
The STM32F301x6/8 devices embed up to three ultra-fast rail-to-rail comparators which
offer the features below:
e Programmable internal or external reference voltage
e  Selectable output polarity.
The reference voltage can be one of the following:
e External I/O
e DAC output
e Internal reference voltage or submultiple (1/4, 1/2, 3/4). Refer to Table 27: Embedded
internal reference voltage for the value and precision of the internal reference voltage.
All comparators can wake up from STOP mode, and also generate interrupts and breaks for
the timers.
3.15 Timers and watchdogs
The STM32F301x6/8 devices include advanced control timer, up to general-purpose timers,
basic timer, two watchdog timers and a SysTick timer. Table 5 compares the features of the
advanced control, general purpose and basic timers.
Table 5. Timer feature comparison
. - Counter Counter | Prescaler DMA Capture/ Complementary
Timer type Timer - request compare
resolution type factor X outputs
generation | Channels
Any integer
Ag‘é?]?r‘;?d TIM1(® 16-bit Ll’Jp’ /B‘;"V‘\’:]’ between 1 Yes 4 Yes
P and 65536
Any integer
TIM2 32-bit L:Jp’ /g‘;‘\’,"v:’ between 1 Yes 4 No
P and 65536
Any integer
Gjr”e(::é TIM15(") 16-bit Up between 1 Yes 2 1
purp and 65536
™) Any integer
Trl|’\|\/|/|11(;(1)’ 16-bit Up between 1 Yes 1 1
and 65536
Any integer
Basic TIM6 16-bit Up between 1 Yes 0 No
and 65536

1. TIM1/15/16/17 can be clocked from the PLL running at 144 MHz when the system clock source is the PLL and AHB or
APB2 subsystem clocks are not divided by more than 2 cumulatively.

22/135

DoclD025146 Rev 6

3




Functional overview STM32F301x6 STM32F301x8

3.15.3 Basic timer (TIM6)

This timer is mainly used for DAC trigger generation. It can also be used as a generic 16-bit
time base.

3.154 Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 40 kHz internal RC and as it operates independently from the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free running timer for application timeout
management. It is hardware or software configurable through the option byte. The counter
can be frozen in debug mode.

3.15.5 Window watchdog (WWDG)

The window watchdog is based on a 7-bit downcounter that can be set as free running. It
can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

3.15.6 SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard
down counter. It features:

e A 24-bit down counter

e  Autoreload capability

e  Maskable system interrupt generation when the counter reaches 0.
e Programmable clock source

3.16 Real-time clock (RTC) and backup registers

The RTC and the 20 backup registers are supplied through a switch that takes power from
either the Vpp supply when present or the VBAT pin. The backup registers are five 32-bit
registers used to store 20 byte of user application data when Vpp power is not present.

They are not reset by a system or power reset, or when the device wakes up from Standby
mode.

3
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4 Pinouts and pin description

Figure 4. STM32F301x6/8 UFQFN32 pinout
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1. The above figure shows the package top view.

Figure 5. STM32F301x6/8 LQFP48 pinout
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1. The above figure shows the package top view.
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Table 13. STM32F301x6/8 pin definitions

Pin Number
g
9 2
N 2 © < Pin name & 8 ] Alternate Additional
(5] o < © . - fed "6 . .
Z | || (function after reset) £ < > functions functions
TR O L [T o
o hr (] («] o
s | ; -l - =
- B6 1 1 VBAT S - - Backup power supply
PC13(") TAMPER1 ™) WKUP2, RTC_TAMP1,
- b2z WKUP2 (PC13) Vo e TIM1_CH1N RTC_TS, RTC_OUT
Pc14(M 0sc32_IN )
- c7 | 3 3 (PC14) 110 TC - OSC32_IN
Pc15(") 0sC32_ouT ™)
- Ce | 4 4 (PC14) 110 TC - 0SC32_0uT
12C2_SDA, SPI2_NSS/I12S2_WS,
2 | D7 | 5 5 PFO OSC_IN (PFO0) I/0 FTf - TIM1_CH3N OSC_IN
3 | D6 | 6 6 PF1 OSC_OUT (PF1) ] FTf - I2C2_SCL, SPI2_SCK/I2S2_CK OSC_OuT
4 E7 7 7 NRST I/10 RST - Device reset input/internal reset output (active low)
- - - 8 PCO I/0 TTa - EVENTOUT, TIM1_CH1 ADC1_IN6
- - - 9 PC1 I/0 TTa - EVENTOUT, TIM1_CH2 ADC1_IN7
- - - 10 PC2 I/0 TTa - EVENTOUT, TIM1_CH3 ADC1_IN8
EVENTOUT, TIM1_CH4,
- - - 11 PC3 I/0 TTa - TIM1_BKIN2 ADC1_IN9
6 E6 8 12 VSSA/VREF- S - - Analog ground/Negative reference voltage
5 A6 9 13 VDDA/VREF+ S - - Analog power supply/Positive reference voltage

uonduosap uid pue sjnouid
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Table 13. STM32F301x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
2 % 5 & (function after reset) c - ‘Z'-’ functions functions
L ||k | a g
(<} | (e} (¢} (@)
o] = -l | =
EVENTOUT, TIM1_ETR,
- - 24 PC4 I/0 TT - USART1 TX
EVENTOUT, TIM15_BKIN,
- - - 25 PC5 I/0 TTa - TSC_G3_101, USART1_RX OPAMP2_VINM
TSC_G3_102, TIM1_CH2N, ADC1_IN11, COMP4_INP,
15| G5 | 18 | 26 PBO Vo TTa ) EVENTOUT OPAMP2_VINP
TSC_G3_103, TIM1_CH3N,
- G4 | 19 | 27 PB1 I/0 TTa - COMP4_OUT. EVENTOUT ADC1_IN12
- G3 | 20 | 28 PB2 I/0 TTa - TSC_G3_104, EVENTOUT COMP4_INM
TIM2_CH3, TSC_SYNC,
i E3 121129 PB10 Vo il i USART3_TX, EVENTOUT
TIM2_CH4, TSC_G6_|01,
- G2 | 22 | 30 PB11 I/0 TTa - USART3_RX, EVENTOUT ADC1_IN14, COMP6_INP
16 | D3 | 23 | 31 VSS 2 S - - Digital ground
17 | B2 | 24 | 32 VDD_2 S - - Digital power supply
TSC_G6_102, 12C2_SMBAL,
- E2 | 25 | 33 PB12 I/0 TT - SPI2_NSS/12S2_WS, TIM1_BKIN,
USART3_CK, EVENTOUT
TSC_G6_l03, SPI2_SCK/12S2_CK,
- G1 | 26 | 34 PB13 I/0 TTa - TIM1_CH1N, USART3_CTS, ADC1_IN13
EVENTOUT
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Table 13. STM32F301x6/8 pin definitions (continued)

Pin Number
e
g |
8|9 |2 |3 Pin name g e 2 Alternate Additional
2 % 5 & (function after reset) c - ‘Z'-’ functions functions
T O o T o »
(<} | (e} (¢} (@)
o] = -l | =
EVENTOUT, SPI3_SCK/I12S3_CK,
- - 51 PC10 I/0 FT - USART3_TX -
EVENTOUT,
- - - 52 PC11 I/0 FT - SPI3_MISO/12S3ext_SD, -
USART3_RX
EVENTOUT, SPI3_MOSI/I12S3_SD,
- - - 53 PC12 I/0 FT - USART3_CK -
- - - 54 PD2 I/0 FT - EVENTOUT -
JTDO-TRACESWO, TIM2_CH2,
26 | A3 | 39 | 65 PB3 I/0 FT - TSC_G5_101, SPI3_SCKI/12S3_CK, -
USART2_TX, EVENTOUT
JTRST, TIM16_CH1, TSC_G5_102,
SPI3_MISO/12S3ext_SD,
27 | A4 | 40 | 56 PB4 Vo FT " |USART2_RX, TIM17_BKIN, )
EVENTOUT
TIM16_BKIN, 12C1_SMBAI,
28 | B4 | 41 | 57 PB5 I/0 FT - SPI3_MOSV/I2S3_SD, USART2_CK, -
I2C3_SDA, TIM17_CH1, EVENTOUT
TIM16_CH1N, TSC_G5_I103,
29 | C4 | 42 | 58 PB6 110 FTf - 12C1_SCL, USART1_TX, -
EVENTOUT
TIM17_CH1N, TSC_G5_104,
30 | D4 | 43 | 59 PB7 I/0 FTf - 12C1_SDA, USART1_RX, -
EVENTOUT
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Table 14. Alternate functions for Port A (continued)

o -~ N (3] < n
2 T o 2 h i rd i i 2 T T T Tl T
< < < < < < < < < < < < < < < <
)
[
% ©
2 o o
© E T T 2 g
€ = s 7] = o og x o o
e Ez = = =~ = o ! S0
c O W = ") E = £ N = ?2 o o 7 ~
£ - > = = = S N = 22 | og = =
= w = = = OF n o n = == o= = =
o < E = E E S5 S = 2o | O 9 E E e
S & & =2 | 33 S & ~ = S - -
5| £ |2 | Q S |35 |2z | an |22 |85 | 5 | £ | E | B =
o n - E o ] = 7 R7) o 50 XIS = = - = ' . w
12C3 TSC 12C2 1283 USART1 TIM15 | TIM2 EVENT
PA9 |- - SMBAL | G4 101| scL | mck | TM1CHZ | oy - BKIN | CH3 |” - ouT
SPI2_MIS
TIM17 TSC 12C2 — USART1 | COMP6 TIM2 EVENT
PA10 |- _BKIN _G4 102 | _SDA Ogésze’“ TIM1_CH3 _RX _out | _CH4 | ) ouT
a1t |- ) ) ) ) 2:7:2252"0 TIM1 USART1 | ) ) TIM1 | TIM1 EVENT
<D _CHIN _CTS _CH4 | _BKIN2 ouT
USART1
TIM16 TIM1 COMP2 TIM1 EVENT
PA12 |- _CH1 ) ) 12SCKIN _CH2N ERTS—D _OouT . _ETR |~ ouT
SWDAT- | TIM16 TSC USART3 EVENT
PAI3 1 jtms | cHIN | G4.103 IR-OUT |- c1s |” - - - - ouT
SWCLK- TSC 12C1 USART2 EVENT
PA14 1 jTek - G4 104 | SDA  |” TIMT_BKIN | "y - - - - - ouT
TIM2_C
pA15 | JTOI H1/ TSC 12C1 ) SPI3_NSS/ | USART2 | M1 | ) ) EVENT
TIM2_E _SYNC |_SCL 12S3_WS |_RX _BKIN ouT
TR
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P Table 15. Alternate functions for Port B (continued)
o o - N ™ < 0 © ~ o o = = N ©® 3 w
“ < < < < < < < < < < L L Lok L
< < < < < <
&
[
% ©
Port & g g %
pin e E 3 2| g 3
name = | ¢ 2 | = 5 |28 | X S8
EZz = e = . E | g€ | =0
= ~ Fol c [=] (7)) =
S W = fre) E= _= D= S © oy = =
=> - - = N O N T =2 o = =
W = = = OF | 99 | @S | £5 | a= = =
S | KEE | E E | 2¢ | SS | SE |0 | 99 | E E =
N -~ N M N &S P - N -~ -~
$ |22 | & O | 0% | oz | oo | ae | O& | = = = = Y
) FE S S = ] » N 50 N0 = = = = . . w
TIM17 12C1 USART3 | COMP2 EVENT
PB9 ) _CH1 ) . _SDA IR-OUT | "oy ouT ouT
)
9 PB10 |- TIM2 i TsC i i USART3 | EVENT
g _CH3 _SYNC _TX ouT
c}’ PB11 ) TIM2 ) TSC ) i USART3 | EVENT
> _CH4 _G6_101 _RX ouT
Py
@ pB12 |- i i TsC 12C2 gﬁézs_st TIM1 USART3 | EVENT
o _G6_102 | _SMBAL |,/ .~"~ | _BKIN | _CK ouT
pB13 |- i i TsC i iflz_sc TIM1 USART3 | EVENT
_G6_103 1252 CK _CHIN |_CTS ouT
pB14 |- TM15 | TSC ) gg'ﬁz—g'z' TIM1 U§¢§T3 ) EVENT
_CH1 _G6_104 ext_SD _CH2N DE ouT
pg1s  |RTC TIMI5 | TIM15 | TIMA gzli—'v' i ) ) EVENT
_REFIN |_CH2 _CHIN _CH3N | o2 sp ouT

uonduosap uid pue sjnouid
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Memory mapping STM32F301x6 STM32F301x8

Table 19. STM32F301x6 STM32F301x8 peripheral register boundary
addresses (1)

Bus Boundary address Size (bytes) Peripheral
AHB3 0x5000 0000 - 0x5000 03FF 1K ADCA1
0x4800 1800 - Ox4FFF FFFF ~132 M Reserved
0x4800 1400 - 0x4800 17FF 1K GPIOF
0x4800 1000 - 0x4800 13FF 1K Reserved
0x4800 0C00 - 0x4800 OFFF 1K GPIOD
ARB2 0x4800 0800 - 0x4800 OBFF 1K GPIOC
0x4800 0400 - 0x4800 O7FF 1K GPIOB
0x4800 0000 - 0x4800 03FF 1K GPIOA
0x4002 4400 - 0x47FF FFFF ~128 M | Reserved
0x4002 4000 - 0x4002 43FF 1K TSC
0x4002 3400 - 0x4002 3FFF 3K Reserved
0x4002 3000 - 0x4002 33FF 1K CRC
0x4002 2400 - 0x4002 2FFF 3K Reserved
AHB1 0x4002 2000 - 0x4002 23FF 1K Flash interface
0x4002 1400 - 0x4002 1FFF 3K Reserved
0x4002 1000 - 0x4002 13FF 1K RCC
0x4002 0400 - 0x4002 OFFF 3K Reserved
0x4002 0000 - 0x4002 03FF 1K DMA1
0x4001 8000 - 0x4001 FFFF 32K Reserved
0x4001 4C00 - 0x4001 7FFF 13K Reserved
0x4001 4800 - 0x4001 4BFF 1K TIM17
0x4001 4400 - 0x4001 47FF 1K TIM16
0x4001 4000 - 0x4001 43FF 1K TIM15
0x4001 3C00 - 0x4001 3FFF 1K Reserved
APB2 0x4001 3800 - 0x4001 3BFF 1K USART1
0x4001 3000 - 0x4001 37FF 2K Reserved
0x4001 2C00 - 0x4001 2FFF 1K TIM1
0x4001 0800 - 0x4001 2BFF 8 K Reserved
0x4001 0400 - 0x4001 O7FF 1K EXTI
0x4001 0000 - 0x4001 03FF 1K g;i:\:nie + COMP +
0x4000 9CO00 - 0x4000 FFFF 25K Reserved
50/135 DoclD025146 Rev 6 m
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3

Table 19. STM32F301x6 STM32F301x8 peripheral register boundary
addresses (continued)“)

Bus Boundary address Size (bytes) Peripheral
0x4000 7C00 - 0x4000 9BFF 8 K Reserved
0x4000 7800 - 0x4000 7BFF 1K 12C3
0x4000 7400 - 0x4000 77FF 1K DAC1
0x4000 7000 - 0x4000 73FF 1K PWR
0x4000 5C00 - 0x4000 6FFF 5K Reserved
0x4000 5800 - 0x4000 5BFF 1K 12C2
0x4000 5400 - 0x4000 57FF 1K 12C1
0x4000 4C00 - 0x4000 53FF 2K Reserved
0x4000 4800 - 0x4000 4BFF 1K USART3
0x4000 4400 - 0x4000 47FF 1K USART2

APB1 0x4000 4000 - 0x4000 43FF 1K 12S3ext
0x4000 3C00 - 0x4000 3FFF 1K SPI3/12S3
0x4000 3800 - 0x4000 3BFF 1K SPI2/12S2
0x4000 3400 - 0x4000 37FF 1K 12S2ext
0x4000 3000 - 0x4000 33FF 1K IWDG
0x4000 2C00 - 0x4000 2FFF 1K WWDG
0x4000 2800 - 0x4000 2BFF 1K RTC
0x4000 1400 - 0x4000 27FF 5K Reserved
0x4000 1000 - 0x4000 13FF 1K TIM6
0x4000 0400 - 0x4000 OFFF 3K Reserved
0x4000 0000 - 0x4000 03FF 1K TIM2
0x2000 4000 - 3FFF FFFF ~512M |Reserved
0x2000 0000 - 0x2000 3FFF 16 K SRAM
Ox1FFF F800 - Ox1FFF FFFF 2K Option bytes
Ox1FFF D800 - 0x1FFF F7FF 8K System memory
0x0801 0000 - 0x1FFF D7FF ~384 M |Reserved
0x0800 0000 - 0x0800 FFFF 64 K Main Flash memory
0x0001 0000 - 0x07FF FFFF ~128 M  |Reserved

Main Flash memory,

0x0000 000 - 0x0000 FFFF g4 | Systemmemory or SRAM

depending on BOOT
configuration

1.

The gray color is used for reserved Flash memory addresses.
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6.3.2 Operating conditions at power-up / power-down

The parameters given in Table 24 are derived from tests performed under the ambient
temperature condition summarized in Table 23.

Table 24. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 oo
tvbp -
Vpp fall time rate 20 oo
ps/V
Vppa rise time rate 0 oo
tvppa : -
Vppa fall time rate 20 oo
6.3.3 Embedded reset and power control block characteristics

The parameters given in Table 25 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 23.

Table 25. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
Power on/power down | Falling edge 182 | 188196 | V
Veorseor'" reset threshold
Rising edge 184 | 192 | 2.0 \
Vppryst!) | PDR hysteresis - - 40 | - | mv
@3) | POR reset )
(RSTTEMPO temporization 15125 45| ms

1. The PDR detector monitors Vpp and also Vppa (if kept enabled in the option bytes). The POR detector
monitors only Vpp.

2. The product behavior is guaranteed by design down to the minimum Vpgor/ppr value.

3. Based on characterization, not tested in production.

3
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Note:

76/135

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 CL2'

For information on selecting the crystal, 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

. Cui

T OSC_IN s

I I I: Bias

t 8MHz controlled

B * :I; resonator Re gain
- ‘ i .

o e Coscow
CLZ

MS19876V1

1. Rgxt value depends on the crystal characteristics.

3
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6.3.11
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EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 49. They are based on the EMS levels and classes
defined in application note AN1709.

Table 49. EMS characteristics

Symbol Parameter Conditions I&T;’:g
y Voltage limits to be applied on any 1/0 pin to ]YDD =_3$2V'\’/|h§FP64’ Ta =+25°C, B
FESD |; ; ; HCLK =
induce a functional disturbance conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp = 3.3V, LQFP64, Ty = +25°C,
Verrg | applied through 100 pF on Vpp and Vgg fucLk = 72 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4

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...)

3

DoclD025146 Rev 6




STM32F301x6 STM32F301x8

Electrical characteristics

3

Figure 22. Five volt tolerant (FT and FTf) I/O input characteristics - TTL port
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Table 76. WLCSP49 recommended PCB design rules (0.4 mm pitch)

Dimension Recommended values
Pitch 0.4
260 ym max. (circular)
Dpad
220 ym recommended
Dsm 300 ym min. (for 260 ym diameter pad)
PCB pad design Non-solder mask defined via underbump allowed.

Device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

Figure 38. WLCSP49 marking example (package top view)

O

Product identification(")

—~

*F30LCak

Date code

| Revision code

Y W W ReT |

MS36423V1

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.

3

118/135 DoclD025146 Rev 6




STM32F301x6 STM32F301x8 Package information

Device marking

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

Figure 41. LQFP64 marking example (package top view)

| Revision code

1
Product identification( )

*» STM32F 301
RATE

| Date code

Pin 1 identification

~@ O

MS36425V1

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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8 Ordering information

Table 81. Ordering information scheme

Example: STM32 F

Device family
STM32 = ARM®-based 32-bit microcontroller

Product type

F = general-purpose

Device subfamily

301

301 = STM32F301xx, 2.0 to 3.6 V operating voltage

Pin count

K

K =32 pins
C =48 or 49 pins
R =64 pins

Flash memory size

8 T 6 XXX

6 = 32 Kbytes of Flash memory
8 = 64 Kbytes of Flash memory
Package

T =LQFP
Y= WLCSP
U= UFQFPN

Temperature range

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

XXX = programmed parts

TR = tape and reel
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