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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.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
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Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
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smartphones, home appliances, and wearable devices. In
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creating efficient, responsive, and intelligent electronic
systems.
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Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
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medium-scale applications like industrial automation. 32-
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each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 1. Block diagram

1. AF: alternate function on I/O pins.
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3.7 Power management

3.7.1 Power supply schemes

• VDD: external power supply for I/Os and the internal regulator. It is provided externally 
through VDD pins, and can be 2.0 to 3.6 V.

• VDDA = 2.0 to 3.6 V: 

– external analog power supplies for Reset blocks, RCs and PLL

– supply voltage for 12-bit ADC, DACs and comparators (minimum voltage to be 
applied to VDDA is 2.4 V when the 12-bit ADC and DAC are used).

• VDDSD12 and VDDSD3 = 2.2 to 3.6 V: supply voltages for SDADC1/2 and SDADCD3 
sigma delta ADCs. Independent from VDD/VDDA.

• VBAT= 1.65 to 3.6 V: power supply for RTC, external clock 32 kHz oscillator and backup 
registers when VDD is not present. 

3.7.2 Power supply supervisor

• The device has an integrated power-on reset (POR)/power-down reset (PDR) circuitry. 
It is always active, and ensures proper operation starting from/down to 2 V. The device 
remains in reset mode when VDD is below a specified threshold, VPOR/PDR, without the 
need for an external reset circuit. The POR monitors only the VDD supply voltage. 
During the startup phase it is required that VDDA should arrive first and be greater than 
or equal to VDD.

• The PDR monitors both the VDD and VDDA supply voltages, however the VDDA power 
supply supervisor can be disabled (by programming a dedicated Option bit) to reduce 
the power consumption if the application design ensures that VDDA is higher than or 
equal to VDD.

The device features an embedded programmable voltage detector (PVD) that monitors the 
VDD power supply and compares it to the VPVD threshold. An interrupt can be generated 
when VDD drops below the VPVD threshold and/or when VDD is higher than the VPVD 

threshold. The interrupt service routine can then generate a warning message and/or put 
the MCU into a safe state. The PVD is enabled by software.

3.7.3 Voltage regulator

The regulator has three operation modes: main (MR), low power (LPR), and power-down.

• The MR mode is used in the nominal regulation mode (Run)

• The LPR mode is used in Stop mode.

• The power-down mode is used in Standby mode: the regulator output is in high 
impedance, and the kernel circuitry is powered down thus inducing zero consumption.

The voltage regulator is always enabled after reset. It is disabled in Standby mode.
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Figure 5. STM32F373xx UFBGA100 ballout

1. The above figure shows the package top view.



DocID022691 Rev 7 35/137

STM32F373xx Pinouts and pin description

47

25 K3 16 12 PA2 I/O TTa -

COMP2_OUT, 
SPI3_MISO/I2S3_MCK, 
USART2_TX, TIM2_CH3, 
TIM15_CH1, TIM5_CH3, 
TIM19_CH3, TSC_G1_IO3

ADC_IN2,
COMP2_INM

26 L3 18 13 PA3 I/O TTa -

SPI3_MOSI/I2S3_SD,
USART2_RX, TIM2_CH4,
TIM15_CH2, TIM5_CH4,
TIM19_CH4, TSC_G1_IO4

ADC_IN3, COMP2_INP

27 E3 - - PF4 I/O FT (2) -

28 H3 19 17 VDD_2 S - - Digital power supply

29 M3 20 14 PA4 I/O TTa -

SPI1_NSS/I2S1_WS,
SPI3_NSS/I2S3_WS, 
USART2_CK, TIM3_CH2,
TIM12_CH1, TSC_G2_IO1, 

ADC_IN4, DAC1_OUT1

30 K4 21 15 PA5 I/O TTa -
SPI1_SCK/I2S1_CK, CEC,
TIM2_CH1_ETR, TIM14_CH1, 
TIM12_CH2, TSC_G2_IO2

ADC_IN5, DAC1_OUT2

31 L4 22 16 PA6 I/O TTa -

SPI1_MISO/I2S1_MCK, 
COMP1_OUT, TIM3_CH1, 
TIM13_CH1, TIM16_CH1, 
TSC_G2_IO3

ADC_IN6, DAC2_OUT1, 

32 M4 23 - PA7 I/O TTa (2)

TSC_G2_IO4, TIM14_CH1, 
SPI1_MOSI/I2S1_SD, 
TIM17_CH1, TIM3_CH2, 
COMP2_OUT

ADC_IN7

33 K5 24 - PC4 I/O TTa (2) TIM13_CH1, TSC_G3_IO1, 
USART1_TX

ADC_IN14

34 L5 25 - PC5 I/O TTa (2) TSC_G3_IO2, USART1_RX ADC_IN15

35 M5 26 18 PB0 I/O TTa -
SPI1_MOSI/I2S1_SD,
TIM3_CH3, TSC_G3_IO3, 
TIM3_CH2

ADC_IN8, SDADC1_AIN6P

36 M6 27 19 PB1 I/O TTa - TIM3_CH4, TSC_G3_IO4
ADC_IN9, SDADC1_AIN5P, 
SDADC1_AIN6M

37 L6 28 20 PB2 I/O TC (3) -
SDADC1_AIN4P,
SDADC2_AIN6P

Table 11. STM32F373xx pin definitions (continued)

Pin numbers
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PA13
SWDIO
-JTMS

TIM16_
CH1N

TIM5_
CH4

TSC_
G4_IO3

- IR-OUT
SPI1_MISO 
/I2S1_MCK

USART3_CTS - -
TIM4_
CH3

- -
EVENT

OUT

PA14
SWCLK
-JTCK

- -
TSC_

G4_IO4
I2C1_
SDA

- - - - -
TIM12
_CH1

- -
EVENT

OUT

PA15 JTDI
TIM2_

CH1_ETR
-

TSC_
SYNC

I2C1_
SCL

SPI1_NSS/ 
I2S1_WS

SPI3_NSS/ 
I2S3_WS

- - -
TIM12
_CH2

- -
EVENT

OUT

Table 12. Alternate functions for port PA (continued)

Pin 
Name

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF14 AF15
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Table 16. Alternate functions for port PE

Pin Name AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

PE0 - EVENTOUT TIM4_ETR - - - - USART1_TX

PE1 - EVENTOUT - - - - - USART1_RX

PE2 TRACECLK EVENTOUT - TSC_G7_IO1 - - - -

PE3 TRACED0 EVENTOUT - TSC_G7_IO2 - - - -

PE4 TRACED1 EVENTOUT - TSC_G7_IO3 - - - -

PE5 TRACED2 EVENTOUT - TSC_G7_IO4 - - - -

PE6 TRACED3 EVENTOUT - - - - - -

PE7 - EVENTOUT - - - - - -

PE8 - EVENTOUT - - - - - -

PE9 - EVENTOUT - - - - - -

PE10 - EVENTOUT - - - - - -

PE11 - EVENTOUT - - - - - -

PE12 - EVENTOUT - - - - - -

PE13 - EVENTOUT - - - - - -

PE14 - EVENTOUT - - - - - -

PE15 - EVENTOUT - - - - - USART3_RX



P
in

o
u

ts
 a

n
d

 p
in

 d
e

sc
rip

tio
n

S
T

M
32

F
37

3x
x

4
7/1

37
D

ocID
022

691 R
e

v 7

         

         

Table 17. Alternate functions for port PF

Pin Name AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

PF0 - - - - I2C2_SDA - - -

PF1 - - - - I2C2_SCL - - -

PF2 - EVENTOUT - - I2C2_SMBA - - -

PF4 - EVENTOUT - - - - - -

PF6 - EVENTOUT TIM4_CH4 - I2C2_SCL SPI1_MOSI/I2S1_SD - USART3_RTS

PF7 - EVENTOUT - - I2C2_SDA - - USART2_CK

PF9 - EVENTOUT TIM14_CH1 - - - - -

PF10 - EVENTOUT - - - - - -
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5 Memory mapping

Figure 6. STM32F373xx memory map
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APB2

0x4001 6800 - 0x4001 6BFF 1 KB SDADC3

0x4001 6400 - 0x4001 67FF 1 KB SDADC2

0x4001 6000 - 0x4001 63FF 1 KB SDADC1

0x4001 5C00 - 0x4001 5FFF 1 KB TIM19

0x4001 4C00 - 0x4001 5BFF 4 KB Reserved

0x4001 4800 - 0x4001 4BFF 1 KB TIM17

0x4001 4400 - 0x4001 47FF 1 KB TIM16

0x4001 4000 - 0x4001 43FF 1 KB TIM15

0x4001 3C00 - 0x4001 3FFF 1 KB Reserved

0x4001 3800 - 0x4001 3BFF 1 KB USART1

0x4001 3400 - 0x4001 37FF 1 KB Reserved

0x4001 3000 - 0x4001 33FF 1 KB SPI1/I2S1

0x4001 2800 - 0x4001 2FFF 1 KB Reserved

0x4001 2400 - 0x4001 27FF 1 KB ADC

0x4001 0800 - 0x4001 23FF 7 KB Reserved

0x4001 0400 - 0x4001 07FF 1 KB EXTI

0x4001 0000 - 0x4001 03FF 1 KB SYSCFG + COMP

- 0x4000 4000 - 0x4000 FFFF 24 KB Reserved

APB1

0x4000 9C00 – 0x4000 9FFF 1 KB TIM18

0x4000 9800 - 0x4000 9BFF 1 KB DAC2

0x4000 7C00 - 0x4000 97FF 8 KB Reserved

0x4000 7800 - 0x4000 7BFF 1 KB CEC

0x4000 7400 - 0x4000 77FF 1 KB DAC1

0x4000 7000 - 0x4000 73FF 1 KB PWR

0x4000 6800 - 0x4000 6FFF 2 KB Reserved

0x4000 6400 - 0x4000 67FF 1 KB CAN

0x4000 6000 - 0x4000 63FF 1 KB USB packet SRAM

0x4000 5C00 - 0x4000 5FFF 1 KB USB FS

Table 18. STM32F373xx peripheral register boundary addresses(1) (continued)

Bus Boundary address Size Peripheral



DocID022691 Rev 7 61/137

STM32F373xx Electrical characteristics

114

6.3.5 Supply current characteristics

The current consumption is a function of several parameters and factors such as the 
operating voltage, ambient temperature, I/O pin loading, device software configuration, 
operating frequencies, I/O pin switching rate, program location in memory and executed 
binary code.
The current consumption is measured as described in Figure 10: Current consumption 
measurement scheme.
All Run-mode current consumption measurements given in this section are performed with a 
reduced code that gives a consumption equivalent to CoreMark code.

Typical and maximum current consumption

The MCU is placed under the following conditions:

• All I/O pins are in input mode with a static value at VDD or VSS (no load)

• All peripherals are disabled except when explicitly mentioned

• The Flash memory access time is adjusted to the fHCLK frequency (0 wait state from 0 
to 24 MHz, 1 wait state from 24 to 48 MHz and 2 wait states from 48 MHz to 72 MHz)

• Prefetch in ON (reminder: this bit must be set before clock setting and bus prescaling)

• When the peripherals are enabled fAPB1 = fAHB/2 , fAPB2 = fAHB

• When fHCLK > 8 MHz PLL is ON and PLL inputs is equal to HSI/2 = 4 MHz (if internal 
clock is used) or HSE = 8 MHz (if HSE bypass mode is used)

The parameters given in Table 28 to Table 34 are derived from tests performed under 
ambient temperature and supply voltage conditions summarized in Table 22.

          
Table 28. Typical and maximum current consumption from VDD supply at VDD = 3.6 V(1)

Symbol Parameter Conditions fHCLK

All peripherals enabled All peripherals disabled

Unit
Typ

Max @ TA
(2)

Typ
Max @ TA

(2)

25 °C 85 °C 105 °C 25 °C 85 °C 105 °C

IDD

Supply 
current in 
Run mode, 
code 
executing 
from Flash

HSE 
bypass, 
PLL on

72 MHz 63.1 70.7 71.5 73.4 29.2 31.1 31.7 34.2

mA

64 MHz 56.3 63.3 64.1 64.9 26.1 27.8 28.4 30.4

48 MHz 42.5 48.5 48.0 50.1 19.9 22.6 21.9 23.1

32 MHz 28.8 31.4 32.2 34.3 13.1 16.1 14.9 16.2

24 MHz 21.9 24.4 24.4 25.8 10.1 10.9 11.9 12.4

HSE 
bypass, 
PLL off

8 MHz 7.3 8.0 9.3 9.3 3.7 4.1 4.4 5.0

1 MHz 1.1 1.5 1.8 2.3 0.8 1.1 1.4 1.9

HSI clock,
PLL on

64 MHz 51.7 57.7 58.0 60.4 25.8 27.6 28.1 30.1

48 MHz 38.6 45.9 43.5 46.9 19.8 21.9 21.7 22.8

32 MHz 26.4 31.1 29.7 31.9 13.1 15.7 14.8 16.2

24 MHz 20.3 22.6 22.6 23.7 6.9 7.5 8.1 8.8

HSI clock, 
PLL off

8 MHz 7.0 7.6 8.8 8.8 3.7 4.1 4.4 5.0
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6.3.6 Wakeup time from low-power mode

The wakeup times given in Table 37 are measured from the wakeup event trigger to the first 
instruction executed by the CPU. The clock source used to wake up the device depends 
from the current operating mode:

• Stop or sleep mode: the wakeup event is WFE.

• The WKUP1 (PA0) pin is used to wakeup from standby, stop and sleep modes.

APB1 peripherals

µA/MHz

APB1-Bridge(3) 6.9

TIM2 47.9

TIM3 36.8

TIM4 36.9

TIM5 45.5

TIM6 8.4

TIM7 8.2

TIM12 21.3

TIM13 14.2

TIM14 14.4

TIM18 10.1

WWDG 4.7

SPI2 24.3

SPI3 25.3

USART2 45.3

USART3 43.1

I2C1 14.0

I2C2 13.9

USB 27.9

CAN 38.1

DAC2 7.7

PWR 5.4

DAC1 14.8

CEC 5.4

1. When peripherals are enabled, power consumption of the analog part of peripherals such as ADC, DACs, 
Comparators, etc. is not included. Refer to those peripherals characteristics in the subsequent sections.

2. The BusMatrix is automatically active when at least one master is ON (CPU, DMA1 or DMA2).

3. The APBx Bridge is automatically active when at least one peripheral is ON on the same Bus.

Table 36. Peripheral current consumption (continued)

Peripheral Typical consumption(1) Unit



DocID022691 Rev 7 83/137

STM32F373xx Electrical characteristics

114

         

Note: It is recommended to add a Schottky diode (pin to ground) to analog pins which may 
potentially inject negative currents.

Table 51. I/O current injection susceptibility

Symbol Description

Functional 
susceptibility

Unit
Negative 
injection

Positive 
injection

IINJ

Injected current on BOOT0 pin -0 NA

mA

Injected current on PC0 pin -0 +5

Injected current on TC type I/O pins on VDDSD12 power 
domain: PB2, PE7, PE8, PE9, PE10, PE11, PE12, PE13, 
PE14, PE15, PB10 with induced leakage current on other pins 
from this group less than -50 µA

-5 +5

Injected current on TC type I/O pins on VDDSD3 power 
domain: PB14, PB15, PD8, PD9, PD10, PD12, PD13, PD14, 
PD15 with induced leakage current on other pins from this 
group less than -50 µA

-5 +5

Injected current on TTa type pins: PA4, PA5, PA6 with induced 
leakage current on adjacent pins less than -10 µA

-5 +5

Injected current on any other FT and FTf pins -5 NA

Injected current on any other pins -5 +5
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6.3.20 Temperature sensor characteristics

         

         

6.3.21 VBAT monitoring characteristics

         

6.3.22 Timer characteristics

The parameters given in Table 68 are guaranteed by design.

Refer to Section 6.3.14: I/O port characteristics for details on the input/output alternate 
function characteristics (output compare, input capture, external clock, PWM output).

Table 65. Temperature sensor calibration values

Calibration value name Description Memory address

TS_CAL1
TS ADC raw data acquired at 
temperature of 30 °C ± 5 °C, 
VDDA= 3.3 V

0x1FFF F7B8 - 0x1FFF F7B9

TS_CAL2
TS ADC raw data acquired at 
temperature of 110 °C ± 5 °C
VDDA= 3.3 V

0x1FFF F7C2 - 0x1FFF F7C3

Table 66. TS characteristics

Symbol Parameter Min Typ Max Unit

TL VSENSE linearity with temperature - ±1 ±2 °C

Avg_Slope(1) Average slope 4.0 4.3 4.6 mV/°C

V25 Voltage at 25 °C 1.34 1.43 1.52 V

tSTART
(1) 

1. Guaranteed by design.

Startup time 4 - 10 µs

TS_temp
(2)(1)

2. Shortest sampling time can be determined in the application by multiple iterations.

ADC sampling time when reading the 
temperature

17.1 - - µs

Table 67. VBAT monitoring characteristics

Symbol Parameter Min Typ Max Unit

R Resistor bridge for VBAT - 50 - KΩ 

Q Ratio on VBAT measurement - 2 - -

Er(1)

1. Guaranteed by design.

Error on Q -1 - +1 %

TS_vbat
(2)

2. Shortest sampling time can be determined in the application by multiple iterations.

ADC sampling time when reading the VBAT

1mV accuracy 
5 - - µs
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VREFSD-
Negative 
ref. voltage

- - VSSA - V -

IDDSDx

Supply 
current 
(VDDSDx = 
3.3 V)

Normal mode (fADC = 6 MHz) - 800 1200

µA

-

Slow mode (fADC = 1.5 MHz) - - 600 -

Standby - - 200 -

Power down - - 2.5 -

SD_ADC off - - 1 -

VAIN

Common 
input 
voltage 
range

Single ended mode (zero reference) VREFSD- -
VREFSD+ 

/gain

V
Voltage on 
AINP or 
AINN pin

Single ended offset mode VREFSD- -
VREFSD+/
(gain*2)

Differential mode VSSA - VDDSDx

VDIFF

Differential 
input 
voltage

Differential mode only
-VREFSD+/
(gain*2)

-
VREFSD+/
(gain*2)

-

Differential 
voltage 
between 
AINP and 
AINN

fS
Sampling 
rate

Slow mode (fADC = 1.5 MHz) - 4.166 -

kHz

fADC/360

Slow mode one channel only 
(fADC = 1.5 MHz)

- 12.5 - fADC/120

Normal mode multiplexed channel 
(fADC = 6 MHz)

- 16.66 - fADC/360

Normal mode one channel only, 
FAST= 1
 (fADC = 6 MHz)

- 50 - fADC/120

tCONV
Conversio
n time

- - 1/fs - s -

Rain
Analog 
input 
impedance

One channel, gain = 0.5, 
fADC = 1.5 MHz

- 540 -

kΩ

see 
reference 
manual for 
detailed 
description

One channel, gain = 0.5, fADC = 6 
MHz

- 135 -

One channel, gain = 8, fADC = 6 MHz - 47 -

tCALIB
Calibration 
time

fADC = 6 MHz, one offset calibration - 5120 - µs 30720/fADC

tSTAB
Stabilizatio
n time

From power down fADC = 6 MHz - 100 - µs

600/fADC,
75/fADC if 
SLOWCK 
= 1

tSTANDBY

Wakeup 
from 
standby 
time

fADC = 6 MHz - 50 -

µs

300/fADC

fADC = 1.5 MHz - 50 -
75/fADC if 
SLOWCK 
= 1

Table 74. SDADC characteristics  (continued)(1)

Symbol Parameter Conditions Min Typ Max Unit Note
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7.5 Thermal characteristics

The maximum chip junction temperature (TJmax) must never exceed the values given in 
Table 22: General operating conditions.

The maximum chip-junction temperature, TJ max, in degrees Celsius, may be calculated 
using the following equation:

TJ max = TA max + (PD max x QJA)

Where:

• TA max is the maximum ambient temperature in °C,

• QJA is the package junction-to-ambient thermal resistance, in °C/W,

• PD max is the sum of PINT max and PI/O max (PD max = PINT max + PI/Omax),

• PINT max is the product of IDD and VDD, expressed in Watts. This is the maximum chip 
internal power.

PI/O max represents the maximum power dissipation on output pins where:

PI/O max = S (VOL × IOL) + S((VDD – VOH) × IOH),

taking into account the actual VOL / IOL and VOH / IOH of the I/Os at low and high level in the 
application.

         

7.5.1 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural 
Convection (Still Air). Available from www.jedec.org

Table 81. Package thermal characteristics

Symbol Parameter Value Unit

ΘJA

Thermal resistance junction-ambient
LQFP64 - 10 × 10 mm / 0.5 mm pitch

45

°C/W

Thermal resistance junction-ambient
LQFP48 - 7 × 7 mm

55

Thermal resistance junction-ambient
LQFP100 - 14 × 14 mm / 0.5 mm pitch 

46

Thermal resistance junction-ambient
UFBGA100 - 7 x 7 mm

59
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Using the values obtained in Table 81 TJmax is calculated as follows:

– For LQFP100, 46°C/W 

TJmax = 115 °C + (46°C/W × 98.8 mW) = 115 °C + 4.54 °C = 119.5 °C

This is within the range of the suffix 7 version parts (–40 < TJ < 125 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see 
Section 8: Part numbering).

Figure 44. LQFP64 PD max vs. TA
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8 Part numbering

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

         

Table 82. Ordering information scheme

Example: STM32 F 373 R 8 T 6  x

Device family

STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family

373 = STM32F373xx

Pin count

C = 48 pins

R = 64 pins

V = 100 pins

Code size

8 = 64 Kbytes of Flash memory

B = 128 Kbytes of Flash memory

C = 256 Kbytes of Flash memory

Package

T = LQFP

H = BGA

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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Replaced “Cortex-M4F” with “Cortex-M4” throughout the 
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Removed part number STM32F372xx.

Added “1.25 DMIPS/MHz (Dhrystone 2.1)” in Features.
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Added reference to the STMTouch touch sensing firmware 
library in Section 3.16: Touch sensing controller (TSC).

Added “All I2S interfaces can operate in half-duplex mode 
only.” in Section 3.21: Serial peripheral interface (SPI)/Inter-
integrated sound interfaces (I2S).

Added row “I2S full-duplex mode” to Table 9: STM32F373xx 
SPI/I2S implementation.

Modified introduction of I2C interface characteristics.

Added alternate function RTC_REFIN and removed additional 
function RTC_REF_CLK_IN to pins PA1 and PB15. 

Replaced alternate function JNTRST with NJTRST for pin 
PB4. 

In Table 12: Alternate functions for port PA: replaced alternate 
function JTMS-SWDIO with SWDIO-JTMS for pin PA13, and 
JTCK-SWCLK with SWCLK-JTCK for pin PA14.

Added rows VREF+ and VREFSD+ to Table 22: General 
operating conditions.

Replaced "fAPB1 = fAHB/2" with "fAPB1 = fAHB" for “When the 
peripherals are enabled...” in Typical current consumption.

Added COMP in Table 36: Peripheral current consumption

Added conditions for fHSE_ext in Table 38: High-speed external 
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oscillator characteristics.

Replaced reference "JESD22-C101" with "ANSI/ESD 
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I/O current injection susceptibility.

Updated Table 56: I2C characteristics.
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Corrected typo in Figure 19: I/O AC characteristics definition.
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