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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
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 -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

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
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
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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2 Overview

         

Package choice: reduced pin-count TQFP100 or feature-rich 144-pin TQFP or LFBGA

The STR73xF family is available in 3 packages. The TQFP144 and LFBGA144 versions 
have the full set of all features. The 100-pin version has fewer timers, I/Os and ADC 
channels. Refer to the Device Summary on Page 1 for a comparison of the I/Os available on 
each package.

The family includes versions with and without CAN. 

High speed Flash memory

The Flash program memory is organized in 32-bit wide memory cells which can be used for 
storing both code and data constants. It is accessed by CPU with zero wait states @ 36 
MHz.

The STR7 embedded Flash memory can be programmed using in-circuit programming or 
in-application programming.

The Flash memory endurance is 10K write/erase cycles and the data retention is 20 years 
@ 85° C.

IAP (in-application programming): IAP is the ability to re-program the Flash memory of a 
microcontroller while the user program is running.

ICP (in-circuit programming): ICP is the ability to program the Flash memory of a 
microcontroller using JTAG protocol while the device is mounted on the user application 
board.

The Flash memory can be protected against different types of unwanted access 
(read/write/erase). There are two types of protection:

● Sector write protection

● Flash debug protection (locks JTAG access)

Flexible power management

To minimize power consumption, you can program the STR73xF to switch to SLOW, WFI 
LPWFI, STOP or HALT modes depending on the current system activity in the application.

Table 2. Product overview

Features STR730FZx STR735FZx STR731FVx STR736FVx

Flash memory - bytes 128K  256K 128K  256K 64K 128K  256K 64K 128K  256K

RAM - bytes 16 K 16 K

Peripheral functions
10 TIM timers, 112 I/Os, 

32 wake-up lines, 16 ADC 
6 TIM timers, 72 I/Os, 18 wake-up lines, 

12 ADC channels

CAN peripherals 3 0 3 0

Operating voltage 4.5 to 5.5 V 

Operating temperature -40 to +85°C/-40 to +105° C

Packages
T=TQFP144 20 x 20 
H=LFBGA144 10 x10 

T=TQFP100 14x14 
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Flexible clock control 

Two clock sources are used to drive the microcontroller, a main clock driven by an external 
crystal or ceramic resonator and an internal backup RC oscillator that operates at 2 MHz or 
32 kHz. The embedded PLL can be configured to generate an internal system clock of up to 
36 MHz. The PLL output frequency can be programmed using a wide selection of multipliers 
and dividers.

Voltage regulators

The STR73xF requires an external 4.5 to 5.5 V power supply. There are two internal Voltage 
Regulators for generating the 1.8 V power supply needed by the core and peripherals. The 
main VR is switched off and the Low Power VR switched on when the application puts the 
STR73xF in Low Power Wait for Interrupt (LPWFI) mode.

Low voltage detectors

The voltage regulator and Flash modules each have an embedded LVD that monitors the 
internal 1.8 V supply. If the voltage drops below a certain threshold, the LVD will reset the 
STR73xF.

Note: An external power-on reset must be provided ensure the microcontroller starts-up correctly.

2.1 On-chip peripherals
CAN interfaces 

The three CAN modules are compliant with the CAN specification V2.0 part B (active). The 
bit rate can be programmed up to 1 MBaud. These are not available in the STR735 and 
STR736.

DMA

4 DMA controllers, each with 4 data streams manage memory to memory, peripheral to 
peripheral, peripheral to memory and memory to peripheral transfers. The DMA requests 
are connected to TIM timers, BSPI0, BSPI1, BSPI2 and ADC. One of the streams can be 
configured to be triggered by a software request, independently from any peripheral activity.

16-bit timers (TIM)

Each of the ten timers (six in 100-pin devices) have a 16-bit free-running counter with 7-bit 
prescaler, up to two input capture/output compare functions, a pulse counter function, and a 
PWM channel with selectable frequency. This provides a total of 16 independent PWMs (12 
in 100-pin devices) when added with the PWM modules (see next paragraph).

PWM modules (PWM)

The six 16-bit PWM modules have independently programmable periods and duty-cycles, 
with 5+3 bit prescaler factor.

Timebase timers (TB)

The three 16-bit timebase timers with 8-bit prescaler for general purpose time triggering 
operations.

Real-time clock (RTC)

The RTC provides a set of continuously running counters driven by separate clock signal 
derived from the main oscillator. The RTC can be used as a general timebase or 
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Figure 2. STR731F/STR736 block diagram
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3.2 Pin description

3.2.1 STR730F/STR735F (TQFP144)

Figure 3. STR730F/STR735F pin configuration (top view)
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3.2.2 STR730F/STR735F (LFBGA144)

Note: CAN alternate functions not available on STR735F.

Table 3. STR730F/STR735F LFBGA ball connections

Ball Name Ball Name Ball Name Ball Name

A1 P0.0 / OCMPB2 B1 P0.4 / OCMPA5 C1 P0.5 / OCMPB5 D1 VSS

A2 P6.10 / WUP8 B2 P0.1 / OCMPA2 C2 P0.2 / ICAPA2 D2 VDD

A3 P6.9 / TDO0 B3 P6.15 / WUP9 C3 P0.3 / ICAPB2 D3 P0.6 / ICAPA5

A4 P6.12 / MOSI0 B4 P6.13 / SCKO / WUP11 C4 P6.14 / SSO D4 P0.7 /ICAPB5

A5 P6.6 / WUP6 B5 P6.7 / WUP7 C5 P6.8 / RDI0 / WUP10 D5 P6.11 / MISO0

A6 V18 B6 P6.2 / WUP2 / RDI3 C6 P6.3 / WUP3 D6 P6.4 / WUP4 /TDO3

A7 P5.15 / INT13 B7 P5.14 / INT12 C7 VSS D7 VDD

A8 P5.8 / INT6 B8 P5.9 / INT7 C8 P5.10 / INT8 / RDI2 D8 P5.12 / INT10

A9 P5.2 / OCMPA9 B9 P5.3 / OCMPB9 C9 P5.4 / SS2 D9 P5.5 / SCK2 / WUP23

A10 P5.7 / MISO2 B10 P5.0 / MOSI1 C10 P5.1 / MISO1 D10 P4.13 / ICAPB9

A11 P5.6 / MOSI2 B11 P4.15 / SCK1 / WUP22 C11 P4.14 / SS1 D11 P4.12 / ICAPA9 / WUP21

A12 P5.11 / TDO2 / INT9 B12 P4.8 / OCMPA8 C12 P4.7 / SDA1 D12 P4.11 / OCMPB8

E1 P0.8 / OCMPA6 F1 VDD G1 VSS H1 VDD

E2 P0.9 / OCMPB6 F2 P0.13 / ICAPB3 G2 P1.2 / ICAPB4 H2 P1.8 / OCMPA0 / INT0

E3 P0.10 / OCMPA7 F3 P0.14 / OCMPB3 G3 P1.3 / ICAPA4 H3 P1.9 / OCMPB0 / INT1

E4 P0.11 / OCMPB7 F4 P0.15 / OCMPA3 G4 VSS H4 P1.10 / ICAPB0 / WUP28

E5 P0.12 / ICAPA3 F5 P1.0 / OCMPA4 G5 P1.5 H5 XTAL2

E6 P6.5 / WUP5 F6 P1.1 / OCMPB4 G6 P2.11 / WUP17 H6 P2.10 / WUP16

E7 P6.0 / WUP0 F7 P6.1 / WUP1 G7
P4.0 / ICAPA7 / 

WUP24
H7 P2.15 / SDA 0

E8 P5.13 / INT11 F8 P4.4 / CAN2TX1) G8 VDD H8 JTMS

E9
P4.10 / ICAPA6 / 

WUP20
F9

P4.3 / ICAPB8 / 
WUP27

G9 VSS H9 VSS

E10 P4.9 / ICAPB6 F10
P4.2 / ICAPA8 / 

WUP26
G10 JTDO H10 VDD

E11 P4.6 / SCL1 / WUP19 F11
P4.1 / ICAPB7 / 

WUP25
G11 JTCK H11 P3.15 / AIN15 / INT5

E12
P4.5 / WUP18 / 

CAN2RX1) 
F12 JTDI G12 nJTRST H12 P3.14 / AIN14 / INT4

J1 P1.4 K1 P1.6 / OCMPB1 L1 P1.7 / OCMPA1 M1
P1.14 / CAN0RX1) / 

WUP12

J2
P1.11 / ICAPA0 / 

WUP29
K2

P1.13 / ICAPB1 / 
WUP31

L2 P1.15 / CAN0TX1) M2 P2.4 / PWM2

J3
P1.12 / ICAPA1 / 

WUP30
K3

P2.1 / CAN1RX1) / 
WUP13

L3 P2.0 / PWM0 M3 P2.5 / PWM3

J4 P2.7 / PWM5 K4 P2.6 / PWM4 L4 P2.3 / PWM1 M4 P2.2 / CAN1TX1)

J5 VDD K5 M1 L5 RSTIN M5 M0

J6 P2.9 / RDI1 / WUP14 K6 P2.8 / TDO1 L6 VSS M6 VSS

J7 P2.14 / SCL 0 / WUP15 K7 P2.13 / INT15 L7 P2.12 / INT14 M7 XTAL1

J8 P3.1 / AIN1 K8 P3.0 / AIN0 L8 VBIAS M8 TST

J9 P3.13 / AIN13 / INT3 K9 P3.4 / AIN4 L9 P3.3 / AIN3 M9 P3.2 / AIN2

J10 P3.12 / AIN12 / INT2 K10 VDDA L10 P3.5 / AIN5 M10 VSS

J11 P3.9 / AIN9 K11 VSSA L11 P3.7 / AIN7 M11 VDD

J12 P3.8 / AIN8 K12 P3.11 / AIN11 L12 P3.10 / AIN10 M12 P3.6 / AIN6
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73 M12 51 P3.6/AIN6 I/O TT 2mA X X Port 3.6
ADC: analog input 6 
(AIN2 in TQFP100)

74 L11 52 P3.7/AIN7 I/O TT 2mA X X Port 3.7
ADC: analog input 7
(AIN3 in TQFP100)

75 K11 53 VSSA S Reference ground for A/D converter

76 K10 54 VDDA S Reference voltage for A/D converter

77 J12 55 P3.8/AIN8 I/O TT 2mA X X Port 3.8
ADC: analog input 8 
(AIN4 in TQFP100)

78 J11 56 P3.9/AIN9 I/O TT 2mA X X Port 3.9
ADC: analog input 9 
(AIN5 in TQFP100)

79 L12 57 P3.10/AIN10 I/O TT 2mA X X Port 3.10
ADC: analog input 10 
(AIN6 in TQFP100)

80 K12 58 P3.11/AIN11 I/O TT 2mA X X Port 3.11
ADC: analog input 11 
(AIN7 in TQFP100)

81 J10 59 P3.12/AIN12 I/O TT INT2 2mA X X Port 3.12
ADC: analog input 12 
(AIN8 in TQFP100)

82 J9 60 P3.13/AIN13 I/O TT INT3 2mA X X Port 3.13
ADC: analog input 13 
(AIN9 in TQFP100)

83 H12 61 P3.14/AIN14 I/O TT INT4 2mA X X Port 3.14
ADC: analog input 14 
(AIN10 in TQFP100)

84 H11 62 P3.15/AIN15 I/O TT INT5 2mA X X Port 3.15
ADC: analog input 15 
(AIN11 in TQFP100)

85 H10 63 VDD S Supply voltage (5 V)

86 H9 64 VSS S Ground 

87 G12 65 JTRST I TT pu JTAG reset Input

88 F12 66 JTDI I TT pu JTAG data input

89 H8 67 JTMS I TT pu JTAG mode selection Input

90 G11 68 JTCK I TT pd JTAG clock Input

91 G10 69 JTDO O 4mA
JTAG data output.
Note: Reset state = HiZ

92 G9 70 VSS S Ground 

93 G8 71 VDD S Supply voltage (5 V)

94 G7 P4.0/ICAPA7 I/O TT WUP24 2mA X X Port 4.0 TIM7: input capture A input

95 F11 P4.1/ICAPB7 I/O TT WUP25 2mA X X Port 4.1 TIM7: input capture B input

96 F10 P4.2/ICAPA8 I/O TT WUP26 2mA X X Port 4.2 TIM8: input capture A input

Table 4. STR73xF pin description 

Pin n°

Pin name

Ty
p

e

Input Output
Main

function
(after
reset)

Alternate function

T
Q

F
P

14
4

L
F

B
G

A
14

4

T
Q

F
P

10
0

 In
p

u
t 

L
ev

el

p
u

/p
d

in
te

rr
u

p
t

C
ap

ab
ili

ty

O
D

P
P



Block diagram STR73xFxx

18/52    

97 F9 P4.3/ICAPB8 I/O TT WUP27 2mA X X Port 4.3 TIM8: input capture B input

98 F8 P4.4/CAN2TX I/O TT 2mA X X Port 4.4 CAN2: transmit data output

99 E12 P4.5/CAN2RX I/O TT WUP18 2mA X X Port 4.5 CAN2: receive data input

100 E11 72 P4.6/SCL1 I/O TT WUP19 2mA X X Port 4.6 I2C1: serial clock 

101 C12 73 P4.7/SDA1 I/O TT 2mA X X Port 4.7 I2C1: serial data

102 B12 P4.8/OCMPA8 I/O TT 2mA X X Port 4.8 TIM8: output compare A output

103 E10 P4.9/ICAPB6 I/O TT 2mA X X Port 4.9 TIM6: input capture B input

104 E9 74
P4.10/ICAPA6/I
CAPB5

I/O TT WUP20 2mA X X Port 4.10

TIM6: input 
capture A input 
(144-pin pkg 
only)

TIM5: input
capture B 
input 
(TQFP100 
only)

105 D12
P4.11/OCMPB
8

I/O TT 2mA X X Port 4.11 TIM8: output compare B output

106 D11 P4.12/ICAPA9 I/O TT WUP21 2mA X X Port 4.12 TIM9: input capture A input

107 D10 P4.13/ICAPB9 I/O TT 2mA X X Port 4.13 TIM9: input capture B input

108 C11 75 P4.14/SS1 I/O TT 2mA X X Port 4.14 BSPI1: slave select 

109 B11 76 P4.15/SCK1 I/O TT WUP22 2mA X X Port 4.15 BSPI1: serial clock 

110 B10 77 P5.0/MOSI1 I/O TT 2mA X X Port 5.0
BSPI1: master output/slave 
input

111 C10 78 P5.1/MISO1 I/O TT 2mA X X Port 5.1
BSPI1: master input/Slave 
output

112 A9 P5.2/OCMPA9 I/O TT 2mA X X Port 5.2 TIM9: output compare A output

113 B9 P5.3/OCMPB9 I/O TT 2mA X X Port 5.3 TIM9: output compare B output

114 C9 79
P5.4/SS2/PWM
3

I/O TT 2mA X X Port 5.4
BSPI2: slave 
select 

PWM3: PWM 
output 
(TQFP100 
only)

115 D9 80 P5.5/SCK2 I/O TT WUP23 2mA X X Port 5.5 BSPI2: serial clock 

116 A11 81 P5.6/MOSI2 I/O TT 2mA X X Port 5.6
BSPI2: master output/slave 
input

117 A10 82 P5.7/MISO2 I/O TT 2mA X X Port 5.7
BSPI2: master input/slave 
output

118 A8 83 P5.8/PWM4 I/O TT INT6 2mA X X Port 5.8
PWM4: PWM output (TQFP100 
only)
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119 B8 84 P5.9/PWM5 I/O TT INT7 2mA X X Port 5.9
PWM5: PWM output (TQFP100 
only)

120 C8 85 P5.10/RDI2 I/O TT INT8 2mA X X Port 5.10 UART2: receive data input 

121 A12 86 P5.11/TDO2 I/O TT INT9 2mA X X Port 5.11 UART2: transmit data output

122 D8 87 P5.12 I/O TT INT10 2mA X X Port 5.12

123 E8 P5.13 I/O TT INT11 2mA X X Port 5.13

124 B7 P5.14 I/O TT INT12 2mA X X Port 5.14

125 A7 P5.15 I/O TT INT13 2mA X X Port 5.15

126 A6 88 V18 S

1.8 V decoupling pin: a 
decoupling capacitor 
(recommended value: 100 nF) 
must be connected between this 
pin and nearest VSS pin.

127 C7 89 VSS S Ground 

128 D7 90 VDD S Supply voltage (5 V)

129 E7 91 P6.0 I/O TT WUP0 8mA X X Port 6.0

130 F7 P6.1 I/O TT WUP1 2mA X X Port 6.1

131 B6 92 P6.2/RDI3 I/O TT WUP2 2mA X X Port 6.2 UART3: receive data input

132 C6 P6.3 I/O TT WUP3 2mA X X Port 6.3

133 D6 93 P6.4/TDO3 I/O TT WUP4 2mA X X Port 6.4 UART3: transmit data output

134 E6 P6.5 I/O TT WUP5 2mA X X Port 6.5

135 A5 94 P6.6 I/O TT WUP6 2mA X X Port 6.6

136 B5 P6.7 I/O TT WUP7 2mA X X Port 6.7

137 C5 95 P6.8/RDI0 I/O TT WUP10 2mA X X Port 6.8 UART0: receive data input 

138 A3 96 P6.9/TDO0 I/O TT 2mA X X Port 6.9 UART0: transmit data output

139 A2 P6.10 I/O TT WUP8 2mA X X Port 6.10

140 D5 97 P6.11/MISO0 I/O TT 2mA X X Port 6.11
BSPI0: master input/slave 
output

141 A4 98 P6.12/MOSI0 I/O TT 2mA X X Port 6.12
BSPI0: master output/slave 
input

142 B4 99 P6.13/SCK0 I/O TT WUP11 2mA X X Port 6.13 BSPI0: serial clock 

143 C4 100 P6.14/SS0 I/O TT 2mA X X Port 6.14 BSPI0: slave select 

144 B3 P6.15 I/O TT WUP9 2mA X X Port 6.15

Table 4. STR73xF pin description 
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4 Electrical parameters

4.1 Parameter conditions
Unless otherwise specified, all voltages are referred to VSS.

4.1.1 Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst 
conditions of ambient temperature, supply voltage and frequencies by tests in production on 
100% of the devices with an ambient temperature at TA=25° C and TA=TAmax (given by the 
selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics 
are indicated in the table footnotes and are not tested in production. Based on 
characterization, the minimum and maximum values refer to sample tests and represent the 
mean value plus or minus three times the standard deviation (mean±3Σ).

4.1.2 Typical values

Unless otherwise specified, typical data are based on TA=25° C and VDD=5 V. They are 
given only as design guidelines and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from 
a standard diffusion lot over the full temperature range, where 95% of the devices have an 
error less than or equal to the value indicated (mean±2Σ).

4.1.3 Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are 
not tested.

4.1.4 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 6.

4.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 7.

         

Figure 6. Pin loading conditions Figure 7. Pin input voltage

L=50pF

STR7 PIN

VIN

STR7 PIN
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Table 7. Thermal characteristics

Symbol Ratings  Value Unit

TSTG Storage temperature range -55 to +150 °C

TJ
Maximum junction temperature (see Section 5.2: Thermal characteristics on 

page 48)
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4.3 Operating conditions
Subject to general operating conditions for VDD, and TA.

         

         

Table 8. General operating conditions

Symbol Parameter  Conditions Min Max Unit

fMCLK
Internal CPU and system 
clock frequency 

Accessing SRAM or Flash 
(zero wait state Flash access 
up to 36 MHz)

0 36 MHz

VDD
Standard Operating 
Voltage 4.5 5.5 V

VDDA

Operating analog reference 
voltage with respect to 
ground

 4.5 VDD+0.1 V

TA Ambient temperature range 
6 partnumber suffix
7 partnumber suffix

-40
-40

85
105

°C

Table 9. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Typ Max Unit

tVDD VDD rise time rate
Subject to general 
operating conditions for 
TA.

- 20 - ms/V
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4.3.1 Supply current characteristics

The current consumption is measured as described in Figure 6 and Figure 7.

Total current consumption

The MCU is placed under the following conditions:

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

● All peripherals are disabled except if explicitly mentioned.

Subject to general operating conditions for VDD, and TA.

Table 10. Total current consumption

1. Typical data are based on TA=25° C, VDD=5 V

2. Data based on characterization results, tested in production at VDD max. and TA = 25° C.

3. I/O in static configuration (not toggling). RUN mode is almost independent of temperature. On the 
contrary RUN mode current is highly dependent on the application. The IDDRUN value can be 
significantly reduced by the application in the following ways: switch-off unused peripherals (default), 
reduce peripheral frequency through internal prescaler, fetch the most frequently-used functions from RAM 
and use low power mode when possible.

Symbol Parameter Conditions Typ 1) Max 2) Unit

IDD

RUN mode3)

Formula, fMCLK in MHz, RAM execution 7 + 1.9 fMCLK mA

fMCLK = 36 MHz, RAM execution 76 mA

fMCLK = 36 MHz, Flash execution 86 mA

WFI mode

fOSC = 4 MHz, fMCLK= fOSC/16 = 250 kHz

Main voltage regulator ON,
LP voltage regulator = 2 mA,

RTC and WDG on, other modules off.

6.7 8 mA

LPWFI mode

fRC = high frequency (CMU_RCCTL= 0x8),

fMCLK= fRC /16, 
LP voltage regulator = 2 mA,
other modules off.

220 350 µA

STOP mode

fOSC = 4 MHz, RC oscillator on

fRC = high frequency (CMU_RCCTL= 0x0)
LP voltage regulator = 6 mA,

RTC and WUT ON, other modules off.

Internal wake-up possible.

500 700

µAfRC = high frequency (CMU_RCCTL= 0xF),

LP voltage regulator = 2mA.
WUT ON, other modules off.

Internal wake-up possible.

150 220

LP voltage regulator = 2 mA, WIU on, Other 
modules off, external wake-up. 50 140

HALT mode LP voltage regulator = 2 mA. 50 140 µA
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Main oscillator characteristics

VDD = 5 V ± 10%, TA = -40° C to TAmax, unless otherwise specified.

         

Table 14. Main oscillator characteristics 

Symbol Parameter  Conditions
Value

Unit
Min Typ Max

fOSC Oscillator frequency 4 8 MHz

gm
Oscillator 
transconductance

1.5 4.2 mA/V

VOSC
1) Oscillation amplitude

fOSC = 4 MHz, TA= 25o C - 2.4 -
V

fOSC = 8 MHz, TA= 25o C 1.-

VAV
1) Oscillator operating 

point
Sine wave middle, TA= 25o C - 0.77 - V

tSTUP
1) Oscillator start-up time

External crystal, VDD = 5.5 V,
fOSC = 4 MHz, TA=-40o C

- - 12 ms

External crystal, VDD = 5.0 V, 
fOSC = 4 MHz, TA=25o C

- 5.5 - ms

External crystal, VDD = 5.5 V,
fOSC = 6 MHz, TA=-40o C

- - 8 ms

External crystal, VDD = 5.0 V,
fOSC = 6 MHz, TA=25o C

- 3.3 - ms

External crystal, VDD = 5.5 V, 
fOSC = 8 MHz, TA=-40o C

- - 7 ms

External crystal, VDD = 5.0 V,
fOSC = 8 MHz, TA= 25o C

- 2.7 - ms
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PLL electrical characteristics

VDD = 5 V ± 10%, TA = -40° C to TAmax, unless otherwise specified

         

         

1. Flash memory programmed to enter Power Down mode during LPWFI.

Table 16. PLL characteristics

Symbol Parameter  Conditions
Value

Unit
Min Typ Max

fPLLIN
(1)

1. fPLLIN is obtained from fOSC directly or through an optional divider by 2.

2. Typical data are based on TA=25°C, VDD=5V

3. Max value is guaranteed by characterization, not tested in production.

PLL reference clock
FREF_RANGE = ‘0’
FREF_RANGE = ‘1’

1.5
3.0

3.0
5.0

MHz

fPLLOUT PLL output clock

MX = ”00”
MX = ”01”
MX = ”10”
MX = ”11”

20 x fPLLIN
12 x fPLLIN
28 x fPLLIN
16 x fPLLIN

MHz

fMCLK System clock DX = 1..7 fPLLOUT/DX 36 MHz

fFREE (2) PLL free running 
frequency

FREF_RANGE = ‘0’, MX0 = ’1’
FREF_RANGE = ‘0’, MX0 = ’0’
FREF_RANGE = ‘1’, MX0 = ’1’
FREF_RANGE = ‘1’, MX0 = ’0’

120
240
240
480

kHz

tLOCK
(3) PLL lock time

Stable oscillator 
(fPLLIN = 4 MHz), stable VDD

100 300 μs

ΔtPKJIT PLL jitter (pk to pk)
fPLLIN = 4 MHz (pulse 

generator)
1.5 ns

Table 17. Low-power mode wake-up timing

Symbol Parameter  Conditions Typ Unit

tWUHALT Wake-up from HALT mode 200 µs

tWUSTOP Wake-up from STOP mode
RC high frequency in STOP mode 180 µs

RC low frequency in STOP mode 234 µs

tWULPWFI 
1) Wake-up from LPWFI mode

Main voltage regulator on

RC oscillator off

fOSC = 4 MHz, fMCLK= fOSC/16

RAM or FLASH execution

27 µs

Main voltage regulator on

RC oscillator = high frequency

Flash execution

46 µs

Main voltage regulator on

RC oscillator = low frequency

Flash execution

3.6 ms
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Electromagnetic interference (EMI)

Based on a simple application running on the product (toggling 2 LEDs through the I/O 
ports), the product is monitored in terms of emission. This emission test is in line with the 
norm SAE J 1752/3 which specifies the board and the loading of each pin.

         

Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU and DLU) using specific measurement methods, the 
product is stressed in order to determine its performance in terms of electrical sensitivity. 
For more details, refer to the application note AN1181.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are 
applied to the pins of each sample according to each pin combination. The sample size 
depends on the number of supply pins in the device (3 parts*(n+1) supply pin). Two models 
can be simulated: human body model and machine model. This test conforms to the 
JESD22-A114A/A115A standard. 

          

Notes:

1. Data based on characterization results, not tested in production.

Static and dynamic latch-up

● LU: 3 complementary static tests are required on 10 parts to assess the latch-up 
performance. A supply overvoltage (applied to each power supply pin) and a current 
injection (applied to each input, output and configurable I/O pin) are performed on each 

Table 20. EMI data

Symbol Parameter Conditions
Monitored

frequency band

Max vs. 
[fOSC4M/fMCLK] Unit

6/36 MHz 8/8 MHz

SEMI Peak level
VDD=5.0V, 
TA=+25°C,
All packages

0.1 MHz to 30 MHz 23 30

dBµV30 MHz to 130 MHz 37 34

130 MHz to 1 GHz 20 7

SAE EMI Level 4 3.5 -

Table 21. ESD Absolute Maximum ratings

Symbol Ratings Conditions
Maximum 

value 1) Unit

VESD(HBM)
Electrostatic discharge voltage
(human body model)

TA=+25° C

2000

V
VESD(MM)

Electrostatic discharge voltage
(machine model)

200

VESD(CDM)
Electrostatic discharge voltage
(charge device model)

750 on corner 
pins, 500 on 

others
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Output driving current

Subject to general operating conditions for VDD and TA unless otherwise specified.

         

1. The IIO current sunk must always respect the absolute maximum rating specified in Table 6 and the sum of 
IIO (I/O ports and control pins) must not exceed IVSS.

2. The IIO current sourced must always respect the absolute maximum rating specified in Table 6 and the 
sum of IIO (I/O ports and control pins) must not exceed IVDD.

         

Table 24. Output driving current

I/O Type Symbol Parameter Conditions Min Max Unit

Standard

VOL 
1) Output low level voltage for an I/O pin 

when 8 pins are sunk at same time
IIO=+2 mA 0.4

V

VOH 
2) Output high level voltage for an I/O pin

when 4 pins are sourced at same time
IIO=-2 mA VDD-0.8

Med. 
Current

(JTDO)

VOL 
1) Output low level voltage for an I/O pin IIO=+6 mA 0.4

VOH 
2) Output high level voltage for an I/O pin IIO=-6 mA VDD-0.8

High 
Current

P6.0

VOL 
1) Output low level voltage for an I/O pin IIO=+8 mA 0.4

VOH 
2) Output high level voltage for an I/O pin IIO=-8 mA VDD-0.8

Figure 13. VOH standard ports vs IOH @ VDD 5V 
TA -45° C

Figure 14. VOL standard ports vs IOL @ VDD 5 V
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Figure 15. VOH JTDO pin vs IOL @ VDD 5 V Figure 16. VOL JTDO pin vs IOL @ VDD 5 V
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Figure 17. VOH P6.0 pin vs IOL @ VDD 5 V Figure 18. VOL P6.0 pin vs IOL @ VDD 5 V
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4.3.6 10-bit ADC characteristics

Subject to general operating conditions for VDDA, fMCLK, and TA unless otherwise specified.

         

1. Unless otherwise specified, typical data are based on TA=25°C and VDDA-VSS=5.0V. They are given only 
as design guidelines and are not tested.

2. Calibration is recommended once after each power-up.

3. During the sample time the input capacitance CAIN (6.8 max) can be charged/discharged by the external 
source. The internal resistance of the analog source must allow the capacitance to reach its final voltage 
level within tS. After the end of the sample time tS, changes of the analog input voltage have no effect on 
the conversion result. Values for the sample clock tS depend on programming.

Table 26. ADC characteristics

Symbol Parameter  Conditions Min Typ 1) Max Unit

fADC 0.4 10 MHz

VAIN Conversion voltage range 2) VSSA VDDA V

Ilkg
Negative input leakage current on 
analog pins

VIN<VSS, | IIN |< 400 
µA on adjacent 
analog pin

5 6 μA

CADC
Internal sample and hold 
capacitor

3.5 pF

tCAL
2) Calibration time fADC = 10 MHz

580.2 µs

5802 1/fADC

tS
3) Sampling time fADC = 10 MHz 1 14 µs

tCONV
Total conversion time (including 
sampling time)

fADC = 10 MHz

3 µs

30 (10 for sampling 
+20 for successive 
approximation)

1/fADC

IADC
Running mode Normal mode 5 mA

Power-down mode 1 μA
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8 Revision history

         

Table 30. Document revision history

Date Revision Description of changes

19-Sep-2005 1 First release

02-Nov-2005 2
Removed Table 8 power consumption in LP modes
Updated PLL frequency in Section 1.1 and Table 12

08-Mar-2006 3
Section 3.4: Preliminary power consumption data updated
Section 3.5: DC electrical characteristics updated

Section 7: Known limitations added

04-Jun-2006 4

Section 4: Electrical parameters updated

Section 7: Known limitations updated

Added temperature range -40°C to 85°C in Section 6: Order 
codes

19-Jun-2006 5
Changed Flash data retention to 20 years at 85°C in Table 18 on 
page 34. 

08-Sep-2006 6

Changed Table 24: Output driving current on page 39

Added Figure 14: VOL standard ports vs IOL @ VDD 5 V thru 
Figure 18: VOL P6.0 pin vs IOL @ VDD 5 V on page 40. 

Added Figure 20: NRSTIN RPU vs. VDD

08-Jun-2008 7
Inch values rounded to 4 decimal digits in Section 5.1: Package 
mechanical data
Modified BSPI speed in Section 2.1: On-chip peripherals
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