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Overview

STR73xFxx

Note:

2.1
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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.

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

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, BSP10, 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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Block diagram

STR73xFxx
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Figure 1.

Block diagram

STR730F/STR735F block diagram
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Block diagram STR73xFxx

3.2.2 STR730F/STR735F (LFBGA144)
Table 3. STR730F/STR735F LFBGA ball connections

Ball Name Ball Name Ball Name Ball Name
Al P0.0 / OCMPB2 B1 P0.4 / OCMPA5 C1 P0.5/ OCMPB5 D1 Vss
A2 P6.10 / WUP8 B2 P0.1 / OCMPA2 Cc2 P0.2 / ICAPA2 D2 Vbp
A3 P6.9 / TDOO B3 P6.15 / WUP9 C3 P0.3/ICAPB2 D3 P0.6 / ICAPAS
A4 P6.12 / MOSIO B4 [P6.13/SCKO/WUP11| C4 P6.14 / SSO D4 P0.7 /ICAPB5
A5 P6.6 / WUP6 B5 P6.7 / WUP7 C5 | P6.8/RDI0O/WUP10 D5 P6.11 / MISO0
A6 Vig 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 Cc8 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 Cc10 P5.1 / MISO1 D10 P4.13 / ICAPB9
A1l 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 ci12 P4.7 / SDA1 D12 P4.11 / OCMPBS8
E1 P0.8 / OCMPAG F1 Vob G1 Vss H1 Vbb
E2 P0.9 / OCMPB6 F2 P0.13 / ICAPB3 G2 P1.2/ICAPB4 H2 P1.8/ OCMPAOQ / INTO
E3 P0.10 / OCMPA7 F3 P0.14 / OCMPB3 G3 P1.3/ICAPA4 H3 P1.9/ OCMPBO / 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 F6é P1.1 / OCMPB4 G6 P2.11 / WUP17 H6 P2.10 / WUP16
E7 P6.0 / WUPO F7 P6.1 / WUP1 G7 P4.0/ICAPA7 | H7 P2.15/SDA 0
WUP24
E8 P5.13/INT11 F8 P4.4 / CAN2TX" G8 VDD H8 JTMS
P4.10/ICAPAG / P4.3/ICAPBS8 /
E9 WUP20 F9 WUP27 G9 VSS H9 VSS
P4.2 / ICAPAS8 /
E10 P4.9 / ICAPB6 F10 WUP26 G10 JTDO H10 VDD
E11 | P4.6/SCL1/WUP19 | F11 P4.1/ICAPBY / G11 JTCK H11 P3.15/ AIN15/INT5
WUP25
E12 P4'CSA/NV;/5)|Z11)8/ F12 JTDI G12 nJTRST H12 P3.14 / AIN14 / INT4
J1 P1.4 K1 P1.6 / OCMPB1 L1 P1.7 / OCMPA1 M1 P1.14/ CANORX ™/
WUP12
J2 Pl '1JV/L}§£9PAO ! K2 P '1\3N/U'SQ1PB1 / L2 | P1.15/CANOTX" | M2 P2.4/ PWM2
1)
J3 P J\?V/UIIS?OPM / K3 P21 /V\?l)JAIL\TBRX / L3 P2.0 / PWMO M3 P2.5/ PWM3
J4 P2.7 | PWM5 K4 P2.6 / PWM4 L4 P2.3 / PWM1 M4 P2.2/CAN1TX"
J5 Vop K5 M1 L5 RSTIN M5 MO
J6 | P2.9/RDI1/WUP14 | K6 P2.8 / TDO1 L6 Vgg M6 Vsg
J7 |P2.14/SCLO/WUP15| K7 P2.13/INT15 L7 P2.12/INT14 M7 XTAL1
J8 P3.1/ AIN1 K8 P3.0/ AINO 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 Vbpa L10 P3.5/ AIN5 M10 Vss
J11 P3.9/ AIN9 K11 Vssa L11 P3.7 / AIN7 M11 Vbb
J12 P3.8 / AIN8 K12 P3.11/ AIN11 L12 P3.10/ AIN10 M12 P3.6 / AIN6

Note: CAN alternate functions not available on STR735F.
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STR73xFxx Block diagram

3.2.3 STR731F/STR736F (TQFP100)

Figure 4. STR731F/STR736F pin configuration (top view)
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Electrical parameters STR73xFxx

4.3 Operating conditions

Subject to general operating conditions for Vpp, and Tp.

Table 8.  General operating conditions

Symbol Parameter Conditions Min Max Unit
f Internal CPU and system Accessmg SRAM or Flash
MCLK clock frequency (zero wait state Flash access 0 36 MHz
up to 36 MHz)
Standard Operating
Vbp Voltage 45 55 \
Operating analog reference
Vppa voltage with respect to 4.5 | Vpp+0.1 \
ground
. 6 partnumber suffix -40 85 o
Ta Ambient temperature range 7 partnumber suffix -40 105 C
Table 9. Operating conditions at power-up / power-down
Symbol Parameter Conditions Min Typ | Max Unit
Subject to general
tvobp Vpp rise time rate operating conditions for - 20 - ms/V
Ta.

24/52 Ky_’




Electrical parameters

STR73xFxx

Figure 8. STOP Ipp vs. VDD Figure 9. HALT Ipp vs. Vpp
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Electrical parameters

STR73xFxx
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On-chip peripherals

Table 13. Peripheral current consumption at Ty= 25°C
Symbol Parameter Conditions Typ | Unit
High frequency 120 MA
Ipprey | RC (backup oscillator) supply current
Low frequency 60 pA
Ibpivy | TIM timer supply current ) 350 pA
Ibpespy | BSPI supply current 1) 1.1 mA
IbbuART) | UART supply current 850 | pA
Ibbg2c) |12C supply current ) 430 | pA
Ipbapc) | ADC supply current when converting 2 5 mA
lbpEic) | EIC supply current 288 | mA
Ipb(can) | CAN supply current 295 | mA
Ipp(arioy | GPIO supply current foLc=36 MHzZ 150 pA
Ippre) | TB supply current 250 A
Ipppwiy | PWM supply current 240 HA
IpprTc) | RTC supply current 370 pA
Ippioma) | DMA supply current 25 mA
IpparB) | Native arbiter supply current 180 pA
lpp(ams) | AHB arbiter supply current 570 pA
lppowuT) | WUT supply current 300 pA
lppwiuy | WIU supply current 460 HA

1. Data based on a differential Ipp measurement between the on-chip peripheral when kept under reset, not
clocked and the on-chip peripheral when clocked and not kept under reset. This measurement does not
include the pad toggling consumption.

2. Data based on a differential Ipp measurement between reset configuration and continuous A/D
conversions.




STR73xFxx Electrical parameters

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

2  For test or boot purpose, XTALZ2 can be used as an high impedance input pin to provide an
external clock to the device. XTAL1 should be grounded, and XTALZ2 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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Electrical parameters

STR73xFxx

4.3.5
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I/O port pin characteristics

General characteristics

Subject to general operating conditions for Vo and Ty unless otherwise specified.

Table 23. 1/O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
ViL  |Input low level voltage ") 0.8
TTL ports \Y
ViH  |Input high level voltage ") 2.0
I|NJ(p|N) Injected current on any I/O pin +10 mA
Zlingpiny | Total injected current (sum of all .75 mA
2) I/O and control pins) -
kg |Input leakage current 3 Vss<VinsVbp +1 HA
. . Floating input
| 4)
S Static current consumption mode 200 pA
Weak pull-up equivalent
Rpy : ps, Ped ViN=Vss 55 120 220 kQ
resistor
Weak pull-down equivalent
Rpp . p5) 9 ViNn=VDD 55 120 220 kQ
resistor
Cio I/O pin capacitance 5 pF

Data based on characterization results, not tested in production.

When the current limitation is not possible, the V,\ absolute maximum rating must be respected, otherwise
refer to lyypiny Specification. A positive injection is induced by Vy>V33 while a negative injection is
induced by (VIN<VSS- Refer to Section 4.2 on page 22 for more details.

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

Configuration not recommended, all unused pins must be kept at a fixed voltage: using the output mode of
the 1/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.

The Rpy pull-up and Rpp pull-down equivalent resistor are based on a resistive transistor (corresponding
Ipy @and Ipp current characteristics described in Figure 19).




Electrical parameters

STR73xFxx

Figure 15. Vg, JTDO pinvslg. @ Vpp 5V

Figure 16. Vg JTDO pinvslg, @ Vpp 5V
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STR73xFxx Electrical parameters

NRSTIN pin

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

Subject to general operating conditions for Vpp and Ty unless otherwise specified.

Table 25. Reset pin characteristics

Symbol Parameter Conditions Min Typ 1) Max Unit
ViLnRsTIN) | NRSTIN Input low level voltage ") 0.3 Vpp v
VIHNRSTIN) | NRSTIN Input high level voltage ') 0.7 Vpp

NRSTIN Schmitt trigger voltage
Vhys(NRSTIN) . 2) 99 g 800 mv
hysteresis
VERSTING | NRSTIN Input filtered pulse® 500 ns
VNF(RsTINn) | NRSTIN Input not filtered pulse® 2 Hs
VRP(RSTINn) NRSTIN removal after Power-up?’) 100 Us
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 protection”
Vbp
Rey
E>gEESRENTAL Filter 2_ INTERNAL RESET
CIRCUIT j_ 001 T STRIX
Required

1. The Rpy pull-up equivalent resistor is based on a resistive transistor.
The reset network protects the device against parasitic resets.

The user must ensure that the level on the NRSTIN pin can go below the V_ yrsTiny Max. level specified in
Table 25. Otherwise the reset will not be taken into account internally.
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Figure 20. NRSTIN Rpu VS. VDD
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Table 27. ADC accuracy with fyyck = 20 MHz, fApc=10 MHz, Ry )y < 10 k2 RAIN,
Vppa=5 V. This assumes that the ADC is calibratedzﬁ

Symbol Parameter Conditions Typ Max Unit
IErl | Total unadjusted error 1.0 2.0
IEol | Offset error ! 0.15 1.0
IEcl | Gain error ! 0.97 1.1 LSB
IEpl | Differential linearity error) 0.7 1.0
IELl  |Integral linearity error ! 0.76 15

1. ADC accuracy vs. negative injection current: Injecting negative current on any of the standard (non-robust)
analog input pins should be avoided as this significantly reduces the accuracy of the conversion being
performed on another analog input. It is recommended to add a Schottky diode (pin to ground) to standard
analog pins which may potentially inject negative current. The effect of negative injection current on robust
pins is specified in Section 4.3.5.
Any posttive injection current within the limits specified for liyyeiny and 2linypiny in Section 4.3.5 does not
affect the ADC accuracy.

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

Figure 21. ADC accuracy characteristics
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STR73xFxx Electrical parameters

Analog power supply and reference pins

The Vppa and Vggp pins are the analog power supply of the A/D converter cell. They act as
the high and low reference voltages for the conversion.

Separation of the digital and analog power pins allow board designers to improve A/D
performance. Conversion accuracy can be impacted by voltage drops and noise in the event
of heavily loaded or badly decoupled power supply lines (see: General PCB design
guidelines).

General PCB design guidelines

To obtain best results, some general design and layout rules should be followed when
designing the application PCB to shield the noise-sensitive, analog physical interface from
noise-generating CMOS logic signals.

® Use separate digital and analog planes. The analog ground plane should be connected
to the digital ground plane via a single point on the PCB.

@ Filter power to the analog power planes. It is recommended to connect capacitors, with
good high frequency characteristics, between the power and ground lines, placing
0.1 yF and optionally, if needed 10 pF capacitors as close as possible to the STR7
power supply pins and a 1 to 10 uF capacitor close to the power source (see
Figure 23).

® The analog and digital power supplies should be connected in a star network. Do not
use a resistor, as Vppy is used as a reference voltage by the A/D converter and any
resistance would cause a voltage drop and a loss of accuracy.

® Properly place components and route the signal traces on the PCB to shield the analog
inputs. Analog signals paths should run over the analog ground plane and be as short
as possible. Isolate analog signals from digital signals that may switch while the analog
inputs are being sampled by the A/D converter. Do not toggle digital outputs near the
A/D input being converted.

Software filtering of spurious conversion results

For EMC performance reasons, it is recommended to filter A/D conversion outliers using
software filtering techniques.

Figure 23. Power supply filtering
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Package characteristics STR73XFxx
5 Package characteristics
5.1 Package mechanical data
Figure 24. 100-pin thin quad flat package
mm inches
D Dim. - -
b1 Min | Typ [Max | Min Typ Max
A 1.60 0.0630
AR AR AR AR AR AR AR ML005 | {015 J000R0| {00059
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
g C 0.09 0.20 | 0.0035 0.0079
=5 D 16.00 0.6299
E D1 14.00 0.5512
= E 16.00 0.6299
E g El 14.00 0.5512
== e 0.50 0.0197
E h 0° 3.5° 7° 0° 3.5° 7°
; L 0.45 | 0.60 | 0.75|0.0177 | 0.0236 | 0.0295
O =5 i L1 1.00 0.0394
= | | Number of Pins
N L LR L LR L ;j‘ N 100
h
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1. Values in inches are converted from mm and
rounded to 4 decimal digits.

Figure 25. 144-pin thin quad flat package

A\

E

El1 |E __:_

o

Dim. | mm - inches
Min | Typ [Max | Min Typ Max

A 1.60 0.0630
Al | 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° | 35°| 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

1. Values ininches are converted from mm
and rounded to 4 decimal digits.
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STR73xFxx Revision history

8 Revision history

Table 30. Document revision history

Date Revision Description of changes

19-Sep-2005 1 First release

Removed Table 8 power consumption in LP modes

02-Nov-2005 2
v Updated PLL frequency in Section 1.1 and Table 12

Section 3.4: Preliminary power consumption data updated
08-Mar-2006 3 Section 3.5: DC electrical characteristics updated
Section 7: Known limitations added

Section 4: Electrical parameters updated
Section 7: Known limitations updated

04-Jun-2006 4 ) .
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.
Changed Table 24: Output driving current on page 39
08-Sep-2006 6 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

Inch values rounded to 4 decimal digits in Section 5.1: Package
08-Jun-2008 7 mechanical data

Modified BSPI speed in Section 2.1: On-chip peripherals
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