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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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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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3.2 Pin description

3.2.1 STR730F/STR735F (TQFP144)

Figure 3. STR730F/STR735F pin configuration (top view)
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Note: CAN alternate functions not available on STR735F.
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19 F3 12
P0.14/OCMPB
3

I/O TT 2mA X X Port 0.14 TIM3: output compare B output

20 F4 13 P0.15/OCMPA3 I/O TT 2mA X X Port 0.15 TIM3: output compare A output

21 F5 14 P1.0/OCMPA4 I/O TT 2mA X X Port 1.0 TIM4: output compare A output

22 F6 15 P1.1/OCMPB4 I/O TT 2mA X X Port 1.1 TIM4: output compare B output

23 G2 16 P1.2/ICAPB4 I/O TT 2mA X X Port 1.2 TIM4: input capture B input

24 G3 17 P1.3/ICAPA4 I/O TT 2mA X X Port 1.3 TIM4: input capture A input

25 G4 VSS S Ground

26 H1 VDD S Supply voltage (5 V)

27 J1 P1.4 I/O TT 2mA X X Port 1.4

28 G5 P1.5 I/O TT 2mA X X Port 1.5

29 K1 18 P1.6/OCMPB1 I/O TT 2mA X X Port 1.6 TIM1: output compare B output

30 L1 19 P1.7/OCMPA1 I/O TT 2mA X X Port 1.7 TIM1: output compare A output

31 H2 20 P1.8/OCMPA0 I/O TT INT0 2mA X X Port 1.8 TIM0: output compare A output

32 H3 21 P1.9/OCMPB0 I/O TT INT1 2mA X X Port 1.9 TIM0: output compare B output

33 H4 22 P1.10/ICAPB0 I/O TT WUP28 2mA X X Port 1.10 TIM0: input capture B input

34 J2 23 P1.11/ICAPA0 I/O TT WUP29 2mA X X Port 1.11 TIM0: input capture A input

35 J3 24 P1.12/ICAPA1 I/O TT WUP30 2mA X X Port 1.12 TIM1: input capture A input

36 K2 25 P1.13/ICAPB1 I/O TT WUP31 2mA X X Port 1.13 TIM1: input capture B input

37 M1 26 P1.14/CAN0RX I/O TT WUP12 2mA X X Port 1.14 CAN0: receive data input

38 L2 27 P1.15/CAN0TX I/O TT 2mA X X Port 1.15 CAN0: transmit data output

39 L3 28 P2.0/PWM0 I/O TT 2mA X X Port 2.0 PWM0: PWM output

40 K3 29 P2.1/CAN1RX I/O TT WUP13 2mA X X Port 2.1 CAN1: receive data input

41 M4 30 P2.2/CAN1TX I/O TT 2mA X X Port 2.2 CAN1: transmit data output

42 L4 31 P2.3/PWM1 I/O TT 2mA X X Port 2.3 PWM1: PWM output

43 M2 32 P2.4/PWM2 I/O TT 2mA X X Port 2.4 PWM2: PWM output

44 M3 P2.5/PWM3 I/O TT 2mA X X Port 2.5 PWM3: PWM output

45 K4 P2.6/PWM4 I/O TT 2mA X X Port 2.6 PWM4: PWM output

46 J4 P2.7/PWM5 I/O TT 2mA X X Port 2.7 PWM5: PWM output

47 M5 33 M0 I TT pd BOOT: mode selection 0 input

48 L5 34 RSTIN I CT pu Reset input

49 K5 35 M1 I TT pd BOOT: mode selection 1 input

Table 4. STR73xF pin description 
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50 J5 36 VDD S Supply voltage (5 V)

51 M6 37 VSS S Ground 

52 M7 38 XTAL1 I
Oscillator amplifier circuit input and 
internal clock generator input.

53 H5 39 XTAL2 O Oscillator amplifier circuit output.

54 L6 40 VSS S Ground 

55 K6 41
P2.8/TDO1/CA
N2RX

I/O TT 2mA X X Port 2.8
UART1: 
transmit data 
output

CAN2: receive 
data input

(TQFP100 
only)

56 J6 42
P2.9/RDI1/CAN
2TX

I/O TT WUP14 2mA X X Port 2.9
UART1: 
receive data 
input

CAN2: 
transmit data 
output 
(TQFP100 
only)

57 H6 P2.10 I/O TT WUP16 2mA X X Port 2.10

58 G6 P2.11 I/O TT WUP17 2mA X X Port 2.11

59 L7 P2.12 I/O TT INT14 2mA X X Port 2.12

60 K7 P2.13 I/O TT INT15 2mA X X Port 2.13

61 J7 43 P2.14/SCL0 I/O TT WUP15 2mA X X Port 2.14 I2C0: serial clock 

62 H7 44 P2.15/SDA0 I/O TT 2mA X X Port 2.15 I2C0: serial data

63 M8 45 Test I pd Reserved pin. Must be tied to ground

64 L8 46 VBIAS S

Internal RC oscillator bias. A 1.3 MΩ 
external resistor has to be connected to 
this pin when a 32 kHZ RC oscillator 
frequency is used.

65 M10 47 VSS S Ground 

66 M11 48 VDD S Supply voltage (5 V)

67 K8 P3.0/AIN0 I/O TT 2mA X X Port 3.0 ADC: analog input 0

68 J8 P3.1/AIN1 I/O TT 2mA X X Port 3.1 ADC: analog input 1

69 M9 P3.2/AIN2 I/O TT 2mA X X Port 3.2 ADC: analog input 2

70 L9 P3.3/AIN3 I/O TT 2mA X X Port 3.3 ADC: analog input 3

71 K9 49 P3.4/AIN4 I/O TT 2mA X X Port 3.4
ADC: analog input 4 
(AIN0 in TQFP100)

72 L10 50 P3.5/AIN5 I/O TT 2mA X X Port 3.5
ADC: Analog input 5 
(AIN1 in TQFP100)

Table 4. STR73xF pin description 
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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)

Table 4. STR73xF pin description 
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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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reset)

Alternate function
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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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4.3.2 Clock and timing characteristics

Crystal / ceramic resonator oscillator

The STR73xF can operate with a crystal oscillator or resonator clock source. Figure 12 describes a
simple model of the internal oscillator driver as well as example of connection for an oscillator or a
resonator.

Figure 12. Crystal oscillator and resonator

Note: 1 XTAL2 must not be used to directly drive external circuits.

2 For test or boot purpose, XTAL2 can be used as an high impedance input pin to provide an 
external clock to the device. XTAL1 should be grounded, and XTAL2 connected to a wave 
signal generator providing a 0 to VDD signal. Directly driving XTAL2 may results in 
deteriorated jitter and duty cycle.
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RC/backup oscillator characteristics

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

         

1) CMU_RCCTL = 0x8

2) RC frequency shift versus average value (%)

Table 15. RC oscillator characteristics

Symbol Parameter  Conditions
Value

Unit
Min Typ Max

fRC RC frequency 
High frequency mode 1) 2.35 MHz

Low frequency mode1) 29 kHz

fRCHF RC high frequency
CMU_RCCTL = 0x0 3 MHz

CMU_RCCTL = 0xF 2.3 MHz

fRCLF RC low frequency
CMU_RCCTL = 0x0 35 kHz

CMU_RCCTL = 0xF 30 kHz

fRCHFS
2) RC high frequency stability Fixed CMU_RCCTL 10 %

fRCLFS
2) RC low frequency stability Fixed CMU_RCCTL 23 %

tRCSTUP RC start-up time Stable VDD,
fRC = 2.35 MHz, TA = 25oC 2.35 µs
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4.3.5 I/O port pin characteristics

General characteristics

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

         

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

2. When the current limitation is not possible, the VIN absolute maximum rating must be respected, otherwise 
refer to IINJ(PIN) specification. A positive injection is induced by VIN>V33 while a negative injection is 
induced by VIN<VSS. Refer to Section 4.2 on page 22 for more details.

3. Leakage could be higher than max. if negative current is injected on adjacent pins.

4. Configuration not recommended, all unused pins must be kept at a fixed voltage: using the output mode of 
the I/O for example or an external pull-up or pull-down resistor. Data based on design simulation and/or 
technology characteristics, not tested in production.

6. The RPU pull-up and RPD pull-down equivalent resistor are based on a resistive transistor (corresponding 
IPU and IPD current characteristics described in Figure 19).

Table 23. I/O static characteristics

Symbol Parameter Conditions Min Typ Max Unit

VIL Input low level voltage 1)

TTL ports
0.8

V
VIH Input high level voltage 1) 2.0

IINJ(PIN) Injected current on any I/O pin ±10 mA

ΣIINJ(PIN)
2)

Total injected current (sum of all 
I/O and control pins)

±75 mA

Ilkg Input leakage current 3) VSS≤VIN≤VDD ±1 μA

IS Static current consumption 4) Floating input 
mode

200 µA

RPU
Weak pull-up equivalent 

resistor5) VIN=VSS 55 120 220 kΩ

RPD
Weak pull-down equivalent 

resistor5) VIN=VDD 55 120 220 kΩ

CIO I/O pin capacitance 5 pF
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NRSTIN pin

The NRSTIN pin input driver is CMOS. A permanent pull-up is present which is the same as 
RPU (see : General characteristics on page 38)

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

         

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

2. Hysteresis voltage between Schmitt trigger switching levels.

3. Data guaranteed by design, not tested in production.

Figure 19. Recommended NRSTIN pin protection1)

1. The RPU pull-up equivalent resistor is based on a resistive transistor.

2. The reset network protects the device against parasitic resets.

3. The user must ensure that the level on the NRSTIN pin can go below the VIL(NRSTIN) max. level specified in 
Table 25. Otherwise the reset will not be taken into account internally.

Table 25. Reset pin characteristics

Symbol Parameter Conditions Min Typ 1) Max Unit

VIL(NRSTIN) NRSTIN Input low level voltage 1) 0.3 VDD
V

VIH(NRSTIN) NRSTIN Input high level voltage 1) 0.7 VDD

Vhys(NRSTIN)
NRSTIN Schmitt trigger voltage 

hysteresis 2) 800 mV

VF(RSTINn) NRSTIN Input filtered pulse3) 500 ns

VNF(RSTINn) NRSTIN Input not filtered pulse3) 2 µs

VRP(RSTINn) NRSTIN removal after Power-up3) 100 µs

0.01μF

EXTERNAL
RESET

CIRCUIT

Required 

STR7X

Filter

RPU

VDD

INTERNAL RESET
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Figure 20. NRSTIN RPU vs. VDD
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5 Package characteristics

5.1 Package mechanical data

Figure 24. 100-pin thin quad flat package

Figure 25. 144-pin thin quad flat package

Dim.
mm inches(1)

Min Typ Max Min Typ Max

A   1.60 0.0630

A1 0.05 0.15 0.0020 0.0059

A2 1.35 1.40 1.45 0.0531 0.0551 0.0571

b 0.17 0.22 0.27 0.0067 0.0087 0.0106

C 0.09  0.20 0.0035 0.0079

D  16.00  0.6299

D1  14.00  0.5512

E  16.00  0.6299

E1  14.00  0.5512

e 0.50 0.0197

h 0° 3.5° 7° 0° 3.5° 7°

L 0.45 0.60 0.75 0.0177 0.0236 0.0295

L1  1.00  0.0394

Number of Pins

N 100

1. Values in inches are converted from mm and 
rounded to 4 decimal digits.

h

c

L

L1

e

b

A

A2

A1

D

D1

EE1

Dim.
mm inches(1)

1. Values in inches are converted from mm 
and rounded to 4 decimal digits.

Min Typ Max Min Typ Max

A 1.60 0.0630

A1 0.05 0.15 0.0020 0.0059

A2 1.35 1.40 1.45 0.0531 0.0551 0.0571

b 0.17 0.22 0.27 0.0067 0.0087 0.0106

c 0.09 0.20 0.0035 0.0079

D 21.80 22.00 22.20 0.8583 0.8661 0.8740

D1 19.80 20.00 20.20 0.7795 0.7874 0.7953

D3 17.50 0.6890

E 21.80 22.00 22.20 0.8583 0.8661 0.8740

E1 19.80 20.00 20.20 0.7795 0.7874 0.7953

E3 17.50 0.6890

e 0.50 0.0197

K 0° 3.5° 7° 0° 3.5° 7°

L 0.45 0.60 0.75 0.0177 0.0236 0.0295

L1 1.00 0.0394

Number of Pins

N 144

A

A2
A1

b

c
36

37

72
73108

109

144

E1 E

D1

D

1

h

b

L
L1

Seating Plane

0.10mm
.004 in.

e

E3

D3
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Figure 26. 144-ball low profile fine pitch ball grid array package

Figure 27. Recommended PCB design rules (0.80/0.75mm pitch BGA)

Dim.
mm inches1)

Min Typ Max Min Typ Max

A 1.21 1.70 0.0476 0.0669

A1 0.21 0.0083

A2 1.085 0.0427

b 0.35 0.40 0.45 0.0138 0.0157 0.0177

D 9.85 10.00 10.15 0.3878 0.3937 0.3996

D1 8.80 0.3465

E 9.85 10.00 10.15 0.3878 0.3937 0.3996

E1 8.80 0.3465

e 0.80 0.0315

F 0.60 0.0236

ddd 0.10 0.0039

eee 0.15 0.0059

fff 0.08 0.0031

Number of Pins

N 144
1Values in inches are converted from mm and 

rounded to 4 decimal digits.

    
  
  
  
  
  
  
  
  
  
  
  
  
  
  
    
  
  
  

Dpad

Dsm

Dpad 0.37 mm

Dsm
0.52 mm typ. (depends on solder 
mask registration tolerance

Solder paste 0.37 mm aperture diameter
–  Non solder mask defined pads are recommended
– 4 to 6 mils screen print
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5.2 Thermal characteristics
The average chip-junction temperature, TJ, in degrees Celsius, may be calculated using the 
following equation:

TJ = TA + (PD x ΘJA) (1)

Where:

– TA is the ambient temperature in °C,

– ΘJA is the package junction-to-ambient thermal resistance, in °C/W,

– PD is the sum of PINT and PI/O (PD = PINT + PI/O),

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

– PI/O represents the power dissipation on input and output pins; user determined.

Most of the time for the applications PI/O< PINT and may be neglected. On the other hand, 
PI/O may be significant if the device is configured to drive continuously external modules 
and/or memories.

An approximate relationship between PD and TJ (if PI/O is neglected) is given by:

PD = K / (TJ + 273°C) (2)

Therefore (solving equations 1 and 2):

K = PD x (TA + 273°C) + ΘJA x PD
2  (3)

Where:

– K is a constant for the particular part, which may be determined from equation (3) 
by measuring PD (at equilibrium) for a known TA. Using this value of K, the values 
of PD and TJ may be obtained by solving equations (1) and (2) iteratively for any 
value of TA

         

Table 28. Thermal characteristics

Symbol Description Package Value (typical) Unit

ΘJA Thermal resistance junction-ambient

LFBGA144 50

°C/WTQFP144 40

TQFP100 40
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6 Order codes

         

Table 29. Order codes

Partnumber
Flash

Kbytes
Package

RAM 
Kbytes

TIM

timers

6x PWM

module

CAN 

periph

A/D

chan.
Wake-up 

lines
I/O 

ports
Temp. 
range

STR730FZ1T6 128 TQFP144 
20x20

16

10

1

3

16 32 112

-40 to 
+85°C

STR730FZ2T6 256

STR730FZ1H6 128 LFBGA144 
10x10STR730FZ2H6 256

STR735FZ1T6 128 TQFP144 
20x20

0
STR735FZ2T6 256

STR735FZ1H6 128 LFBGA144 
10x10STR735FZ2H6 256

STR731FV0T6 64
TQFP100 

14x14

6

3

12 18 72

STR731FV1T6 128

STR731FV2T6 256

STR736FV0T6 64
TQFP100 

14x14
0STR736FV1T6 128

STR736FV2T6 256

STR730FZ1T7 128 TQFP144 
20x20

16

10

1

3

16 32 112

-40 to 
+105°C

STR730FZ2T7 256

STR730FZ1H7 128 LFBGA144 
10x10STR730FZ2H7 256

STR735FZ1T7 128 TQFP144 
20x20

0
STR735FZ2T7 256

STR735FZ1H7 128 LFBGA144 
10x10STR735FZ2H7 256

STR731FV0T7 64
TQFP100 

14x14

6

3

12 18 72

STR731FV1T7 128

STR731FV2T7 256

STR736FV0T7 64
TQFP100 

14x14
0STR736FV1T7 128

STR736FV2T7 256
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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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