STMicroelectronics - STR710FZ2T6 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Obsolete

ARM7®

32-Bit Single-Core
66MHz

CANbus, EBI/EMI, HDLC, I2C, SmartCard, SPI, UART/USART, USB
PWM, WDT

48

256KB (256K x 8 + 16K)
FLASH

64K x 8

3V ~ 3.6V

A/D 4x12b

Internal

-40°C ~ 85°C (TA)
Surface Mount
144-LQFP

https://www.e-xfl.com/product-detail/stmicroelectronics/str710fz2t6

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/str710fz2t6-4428396
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

Contents STR71xFxx STR710RZ

Contents
1 Introduction .............c i i i i 6
2 Description . ...ttt i i s 7
3 System architecture ..............c i e 8
3.1 On-chip peripherals ... ... ... .. 9
3.2 Related documentation ............. ... ... .. . ... ... 12
3.3 Pin description for 144-pin packages .............. ... . . 13
3.4 Pin description for 64-pin packages ........... ... .. . o 23
3.5 External connections . ...... ... . . . .. 29
3.6 I/O port configuration . ....... ... . .. .. 30
3.7 Memory mapping . . ... e 31
4 Electrical parameters ............. ... 34
41 Parameter conditions .. ...... ... . . . .. .. 34
411 Minimum and maximumvalues ................ .. ... . ... 34
41.2 Typical values . . . . ... e 34
41.3 Typical CUIVES . . . e 34
41.4 Loading capacitor . ..... ...t e 34
41.5 Pininputvoltage ........ ... .. . i 34
4.2 Absolute maximumratings . ........... .. 35
4.3 Operatingconditions . ....... ... i 37
4.3.1 Supply current characteristics .................. ... .. ... . ... 38
4.3.2 Clock and timing characteristics . .......... .. ... .. ... .. ... .... 42
4.3.3 Memory characteristics .. ....... .. .. . . 47
4.3.4 EMC characteristics ... ... 48
4.3.5 I/O port pin characteristics .......... ... .. ... i i 51
4.3.6 TIM timer characteristics .. ............. i 56
4.3.7 EMI - external memoryinterface ............... ... ... ... . ... .. 56
4.3.8 I2C - inter IC control interface . ......... ... ... ... ... ... ... 60
4.3.9 BSPI - buffered serial peripheral interface . ...................... 63
4.3.10 USBcharacteristics ... ........c i 65
4.3.11  ADCcharacteristics .. ..... ... 66

2/80 Doc ID 10350 Rev 13 IYI




STR71xFxx STR710RZ Contents

Package characteristics ..............ciiiiiiiiiiiiii i 70
5.1 Package mechanicaldata .............. ... . ... ... .. ... ... ... 70
5.2 Thermal characteristics . ....... ... ... i, 73
Producthistory .......... ..o i eeaa s 74
Orderinginformation ..............cciiiiiiiiiirirnennnnnnnns 76
Known limitations .......... ... ... i it 77
Revision history .......... .o i i 78

Doc ID 10350 Rev 13 3/80




STR71xFxx STR710RZ List of figures

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.
Figure 46.
Figure 47.
Figure 48.
Figure 49.

b7

STR71xblock diagram . . .. ... e 11
STR710LQFP pinouUt . . .. ..o e e e 13
STR712/STR715 LQFPB4 pinOUt . . . ... .o 23
STR711 LQFP6G4 pINOUL . . . . . . e e et e 24
Recommended external connection of V18 and VI8BKP pins ..................... 29
=Y 0 o TV £ = o 31
Mapping of Flash memory versions . . ... ... . i e e 32
External memory map. . .. ..o e 33
Pin loading conditions. . . .. ... e 34
Pininput voltage . . . . . ..o 34
CKexternal CloCK SOUICE . . . . ..o e e e e 42
Typical application witha 32 kHzcrystal .......... ... ... ... . .. . . . ... 44
RTC crystal oscillator and resonator. . .. ......... . . e 45
RPU vs. V33 with VIN=VSS . . .. e e 52
IPU vs. V33 with VIN=VSS . . e e 52
RPD vs. V33 with VIN=V 38 .. .. e e 52
IPD vs. V33 with VIN=V 33 . .. e e 52
Typical VOL and VOH at V33=3.3V (high currentports) .............. ... .. ... ... 53
Typical VOL VS. V38 ... e e e e 54
Typical VOH vs. V88 . .. e e e e e 54
Recommended RSTIN pin protection.1). .. ... . . e 55
Read cycle timing: 16-bit read on 16-bitmemory . . ... ... ... ... .. ... 58
Read cycle timing: 32-bit read on 16-bitmemory . . . .. ... ... ... o 58
Read cycle timing: 16-bitread on 8-bitmemory . . . ... ... ... 58
Read cycle timing: 32-bitread on 8-bitmemory . . . ... ... .. 59
Write cycle timing: 16-bit write on 16-bitmemory. . ... ... ... ... ... .. ... 59
Write cycle timing: 32-bit write on 16-bitmemory. . ... ... ... . ... . L. 59
Write cycle timing: 16-bit write on 8-bitmemory. . . ... ... ... ... . L 60
Write cycle timing: 32-bit write on 8-bitmemory. . . ... ... ... 60
Typical application with 12C bus and timing diagram . .. .......... ... .. ... .. ...... 62
SPI slave timing diagram with CPHA=01) ....... ... ... .. . .. . . .. 64
SPI slave timing diagram with CPHA=11) . ... ... .. .. . . . i 64
SPImastertiming diagram1) . .. ... .. e 64
USB: data signalrise and falltime . ....... ... .. . . . 65
ADC accuracy characteristiCs. . . . ... ... i e 68
Power supply filtering . . ... .. o e 69
64-Pin low profile quad flat package (10x10) . .. ... ... e 70
144-Pin low profile quad flat package. . . . ... ... i 71
64-Low profile fine pitch ball grid array package ........ ... .. .. . . ... 72
144-low profile fine pitch ball grid array package . . .......... ... . .. 72
Recommended PCB design rules (0.80/0.75mm pitch BGA). ... ................... 72
LQFP144 STR710 Version A . .. e e e 74
LQFP64 STR712 Version “Z7 . ... . e e e 74
BGA144 STR710 VErSiON “Z” . . . o e e e e 75
BGAB4 STR711 version X . ... e e 75
STR71xF ordering informationscheme . . ....... ... .. ... .. . . . . . . . ... 76

Doc ID 10350 Rev 13 5/80




Introduction STR71xFxx STR710RZ

1 Introduction

This datasheet provides the STR71x pinout, ordering information, mechanical and electrical
device characteristics.

For complete information on the STR71x microcontroller memory, registers and peripherals.
please refer to the STR71x reference manual.

For information on programming, erasing and protection of the internal Flash memory
please refer to the STR7 Flash programming reference manual.

For information on the ARM7TDMI core please refer to the ARM7TDMI technical reference

manual.
Table 2. Device overview
Featur STR710 STR710 STR710 STR711 STR711 STR711 STR712 STR712 STR712 STR715
eatures FZ1 FZ2 Rz FRO FR1 FR2 FRO FR1 FR2 FRx
Flash - Kbytes | 128+16 | 256+16 0 64+16 | 128+16 | 256+16 | 64+16 | 128+16 | 256+16 | 64+16
RAM - Kbytes 32 64 64 16 32 64 16 32 64 16
Peripheral | AN EMI, USB, 48 1/0s USB, 30 I/Os CAN, 32 I/0s 32 I0s
Functions
Operating 3.0t03.6 V
Voltage
Operating -40 to +85°C or 0 to 70° C
Temperature
T=LQFP144 20 x 20
Packages H=LFBGA144 10 x10 T=LQFP64 10 x10

4
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System architecture STR71xFxx STR710RZ
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System architecture

Package choice: low pin-count 64-pin or feature-rich 144-pin LQFP or BGA

The STR71x family is available in 5 main versions.

The 144-pin versions have the full set of all features including CAN, USB and External

Memory Interface (EMI).

® STR710F: 144-pin BGA or LQFP with CAN, USB and EMI

® STR710R: Flashless 144-pin BGA or LQFP with CAN, USB and EMI (no internal Flash
memory)

The three 64-pin versions (LQFP) do not include External Memory Interface.

® STR715F: 64-pin LQFP without CAN or USB

® STR711F: 64-pin LQFP with USB

® STR712F: 64-pin LQFP with CAN

High speed Flash memory (STR71xF)

The Flash program memory is organized in two banks of 32-bit wide Burst Flash memories
enabling true read-while-write (RWW) operation. Device Bank 0 is up to 256 Kbytes in size,
typically for the application program code. Bank 1 is 16 Kbytes, typically used for storing
data constants. Both banks are accessed by the CPU with zero wait states @ 33 MHz

Bank 0 memory endurance is 10K write/erase cycles and Bank 1 endurance is 100K
write/erase cycles. Data retention is 20 years at 85°C on both banks. The two banks can be
accessed independently in read or write. Flash memory can be accessed in two modes:

® Burst mode: 64-bit wide memory access at up to 50 MHz.

® Direct 32-bit wide memory access for deterministic operation at up to 33 MHz.

The STR7 embedded Flash memory can be programmed using In-Circuit Programming or
In-Application programming.

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

ICP (in-circuit programming): The 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)

Refer to the STR7 Flash Programming Reference manual for details.
Optional external memory (STR710)

The non-multiplexed 16-bit data/24-bit address bus available on the STR710 (144-pin)
supports four 16-Mbyte banks of external memory. Wait states are programmable
individually for each bank allowing different memory types (Flash, EPROM, ROM, SRAM
etc.) to be used to store programs or data.

Figure 1 shows the general block diagram of the device family.

4
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System architecture

STR71xFxx STR710RZ

Table 5. STR711/STR712/STR715 pin description (continued)
Pin n° = | Input Output Fy
% — (3,2) Main
Q - [ - 3 i

> Pin name g 0 3 g = £ function Alternate function

a F|B |- |E & |a|a]| o (after

G 8| 2|8 2 |O%| 2| rese

- =g § <
SPIOMaster |\ \RT3 Transmit data
in/Slave out outout

P0.0/S0.MISO data i
0.0/S0.

52 1 u3.TX VO | pu | Cr 4mA | X | X Port 0.0 | Note: Programming AF function selects
UART by default. BSPI must be
enabled by SPI_EN bit in the BOOTCR
register.

BSPIO: Master | ;\rT3: Receive Data
out/Slave in inout
P0.1/S0.MOSI data i
0.1/S0.

53 | U3.Rx /O | pu | Cr | X [4mA | X | X Port 0.1 | Note: Programming AF function selects
UART by default. BSPI must be
enabled by SPI_EN bit in the BOOTCR
register.

BSPIO: Serial 12C1: Serial clock
P0.2/S0.SCLK Clock
0.2/S0.

54 | )1.scL /O pu | Cr | X |4mA| X | X Port 0.2 | Note: Programming AF function selects
12C by default. BSPI must be enabled
by SPI_EN bit in the BOOTCR register.
SPIO: Slave
Select input I12C1: Serial Data

IS active low.
55 PSO;XSO'SS/ " olpulce| [ama| x| x| |Portos3
: Note: Programming AF function selects
12C by default. BSPI must be enabled
by SPI_EN bit in the BOOTCR register.

56 P0.4/S1.MISO [I/O | pu | Ct 4mA | X | X Port 0.4 |SPI1: Master in/Slave out data

57 Vssig S Stabilization for main voltage regulator.

Stabilization for main voltage regulator. Requires

58 Vig S external capacitors of at least 10uF + 33nF

between Vg and Vgg1g. See Figure 5.

59 Vss S Ground voltage for digital I/Os

60 |P0.5/S1.MOSI (/O | pu | Ct 4mA | X | X Port 0.5 |SPI1: Master out/Slave In data

61 P0.6/S1.SCLK | I/O| pu | C1 | X | 4mA Port 0.6 | SPI1: Serial Clock

62 P0.7/S1.8S I/O| pu | Ct 4mA | X | X Port 0.7 | SPI1: Slave Select input active low

28/80 Doc ID 10350 Rev 13 1S7]




System architecture STR71xFxx STR710RZ

3.6 I/0 port configuration
Table 6. Port bit configuration table
PxD
_ Input register PxC2 | PxC1 | PxCO
Configuration mode buffer register | register | register
Read Write 9 9 9
access | access
TTL Input Floating TTL floating I/O pin | don’t care 0 0 1
CMOS Input Floating CMOS floating | 1/O pin | don’t care 0 1 0
CMOS Input Pull-Down CMOS Pull- .
NPUT | IPUPD) Down I/0 pin 0 0 1 1
CMOS .
CMOS Input Pull-Up (IPUPD) Pull-Up 1/0 pin 1 0 1 1
Analog input AIN 0 don’t care 0 0 0
Output Open-Drain N.A. 1/0O pin Oori 1 0 0
Output Push-Pull N.A. lav?/tri\:tae:ae Oor1 1 0 1
OUTPUT
Alternate Function Open-Drain | CMOS floating | 1/O pin |don’t care 1 1 0
Alternate Function Push-Pull | CMOS floating | I/O pin |don’t care 1 1 1
Legend:
AIN: Analog Input
CMOS: CMOS Input levels
IPUPD: Input Pull Up /Pull Down
TTL: TTL Input levels
N.A.: not applicable. In Output mode, a read access to the port gets the output latch value.
30/80 Doc ID 10350 Rev 13 1S7]




System architecture STR71xFxx STR710RZ
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Figure 7. Mapping of Flash memory versions
FLASH Memory Space FLASH Memory Space FLASH Memory Space
64 Kbytes + 16K RWW + regs 128 Kbytes + 16K RWW + regs 256 Kbytes + 16K RWW + regs
0x4010 DFBF 0x4010 DFBF 0x4010 DFBF
FLASH Registers | 36b FLASH Registers | 36b FLASH Registers | 36b
0x4010 0000 0x4010 0000 0x4010 0000
\ ! . \ . !
: reserved : : reserved : : reserved :
0x400C 4000 0x400C 4000 0x400C 4000
B1F1 8K B1F1 8K B1F1 8K
0x400C 2000 0x400C 2000 0x400C 2000
B1FO 8K B1F0 8K B1F0 8K
0x400C 0000 0x400C 0000 0x400C 0000
i reserved 1 { reserved 1 i reserved ]
i 1 | | | |
0x4004 0000 0x4004 0000 0x4004 0000
reserved 64K reserved 64K BOF7 64K
0x4003 0000 0x4003 0000 0x4003 0000
reserved 64K reserved 64K BOF6 64K
0x4002 0000 0x4002 0000 0x4002 0000
reserved 64K BOF5 64K BOF5 64K
0x4001 0000 0x4001 0000 0x4001 0000
BOF4 32K BOF4 32K BOF4 32K
0x4000 8000 0x4000 8000 0x4000 8000
0x4000 6000 =l glli 0x4000 6000 BOF3 g‘é 0x4000 6000 =0 glé
0x4000 4000 BOF2 0x4000 4000 BOF2 0x4000 4000 BOF2
0x4000 2000 BOF1 8K 0x4000 2000 BOF1 8K 0x4000 2000 BoF1 8K
034000 0000 BOFO 8K 0x4000 0000 BOFO 8K 034000 0000 BOFO 8K
STR715FROxx STR710FZ1xx STR710F72xx
STR711FROxx STR711FR1xx STR711FR2xx
STR712FROxx STR712FR1xx STR712FR2xx

Table 7.

RAM memory mapping

Part number

RAM size

Start address

End address

STR715FROxx
STR711FROxx
STR712FR0Oxx

16 Kbytes

0x2000 0000

0x2000 3FFF

STR710FZ1xx
STR711FR1xx
STR712FR1xx

32 Kbytes

0x2000 0000

0x2000 7FFF

STR710FR2xx
STR710Rxx
STR711FR2xx
STR712FR2xx

64 Kbytes

0x2000 0000

0x2000 FFFF

Doc ID 10350 Rev 13
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STR71xFxx STR710RZ Electrical parameters

4.3 Operating conditions

Subject to general operating conditions for V33, and Th.

Table 11.  General operating conditions

Symbol Parameter Conditions Min Max Unit

Accessing SRAM or external

memory with 0 wait states 0 66
Accessing FLASH in burst 0 50

fuoLk | Mtemal CPU Clock mode MHz

frequency Executing from FLASH with 0 9

RWW 45
Accessing FLASH with 0 wait 0 33
states

fooLk Internal APB Clock 0 33 MHz

frequency

Standard Operating Voltage

Vas (includes Vg0 pLL) 30 | 36 Vv
Vigekp | Backup Operating Voltage 1.4 1.8 v
Ta Ambient temperature range | 6 Partnumber Suffix -40 85 °C

1. Data guaranteed by characterization, not tested in production

Table 12. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min | Typ | Max | Unit
Subject to general 20 us/V

tyss | Vag rise time rate operating conditions for
Ta. 20 ms/V

KYI Doc ID 10350 Rev 13 37/80
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STR71xFxx STR710RZ

Figure 11. STOP Ipp vs. V33

Figure 12. STANDBY Ipp vs. V33

40/80
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STR71xFxx STR710RZ Electrical parameters
Table 17. RTCXT1 external clock characteristics
Symbol Parameter Conditions Min Typ Max Unit
External clock source
f
RTCXT1 frequency 0 500 kHz
RTCXT1 input pin high level
\Y
RTCXT1H voltage 0.7xV33 Va3 .
RTCXT1 input pin low level
VRTOXTIL voltage Vss 0.3xV33
twrTCXT
(VRTEXTY | RTCXT1 high or low time ) 100
W(RTCXT1)
ns
t
tr(RTCXT1) RTCXT1 rise or fall time ) 5
f(RTCXT1)
RTCXTH1 input
CinRTCXTY) . 1) 5 oF
capacitance
DuCy(RTCXT1) | Duty cycle 30 70 Y%
RTCXT1 Input leakage
| Vgs¥ Y
L current ssViNYs3 £1 HA
Notes:
1. Data based on design simulation and/or technology characteristics, not tested in production.
IS74 Doc ID 10350 Rev 13 43/80




Electrical parameters STR71xFxx STR710RZ

Table 25. ESD absolute maximum ratings

; - Maximum .
Symbol Ratings Conditions value ! Unit
Electro-static discharge voltage
\Y
ESD(HBM) | (Hyman Body Model) 2000
Electro-static discharge voltage
\Y
ESDMM) | (Machine Model) TA=+25°C 200 v
v Electro-static discharge voltage 75i2:n588r2§r
ESD(CDM) (Charge Device Model) pins,
others
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 1/O pin) are performed on each
sample. This test conforms to the EIA/JESD 78 IC latch-up standard. For more details,
refer to the application note AN1181.

DLU: Electro-Static Discharges (one positive then one negative test) are applied to
each pin of 3 samples when the micro is running to assess the latch-up performance in
dynamic mode. Power supplies are set to the typical values, the oscillator is connected
as near as possible to the pins of the micro and the component is put in reset mode.
This test conforms to the IEC1000-4-2 and SAEJ1752/3 standards. For more details,
refer to the application note AN1181.

Electrical sensitivities

Table 26.  Static and dynamic latch-up

Symbol Parameter Conditions Class(!
Tp=+25°C A
LU Static latch-up class Tp=+85°C A
Tp=+105°C A
DLU Dynamic latch-up class VDD:S'? V. foscam=4 MHZ, fycLk=32 MHz, A
TA=+25 C

1.

50/80

Class description: A Class is an STMicroelectronics internal specification. All its limits are higher than the
JEDEC specifications, that means when a device belongs to Class A it exceeds the JEDEC standard. B
Class strictly covers all the JEDEC criteria (international standard).

4
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Electrical parameters STR71xFxx STR710RZ

Figure 17. Rpy vs. Va3 with V|y=Vgg Figure 18. Ipy vs. V33 with V|y=Vgg
0.0 0
—o— TA=-45°C —e— TA=-45°C
—&— TA=0°C —=— TA=0°C
-50.0 —— TA=+25°C | | ST —— TA=+25°C
—— TA=+90°C —4a— TA=+90°C
-10 4
E -100.0 4 —
z A
E 2.5 'Q‘\s
5 > E L
T -150.0 1 y = \\
T -20 1 A
A
L
-200.0 8 . .
: \0\0
-250.0 | | | | | -30 ‘ ‘ ‘ ‘ ‘
3 3.1 3.2 33 34 35 36 3 3.1 3.2 33 34 35 36
V33 (V) V33 (V)
Figure 19. RPD VS. V33 with V|N=V33 Figure 20. IPD VS. V33 with V|N=V33
300.0 —— TA=-45°C [ 30
—&— TA=0°C —— TA=45°C
—— TA=+25°C —a— TA=0°C
250.0 —a— TA=+90°C [] 25 H o— TA=+25°C
—a— TA=+90°C
2000 ! 20 y
) R e -
[e] < A
< 150.0 | L O /‘*
a a
a o
i =
100.0 101
50.0 4 5
0.0 + + + + + 0 i i i i i
3 3.1 32 33 34 35 36 3 31 32 23 34 a5 a6
V33 (V) Va3 (v)
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STR71xFxx STR710RZ

Electrical parameters

RSTIN pin

The RSTIN pin input driver is CMOS. A permanent pull-up is present which is the same as

as Rpy (seeTable 27 on page 51)

Subject to general operating conditions for V35 and T, unless otherwise specified.

Table 29. RESET pin characteristics

Symbol Parameter Conditions Min Typ 1) Max | Unit
VIL(RSTINn) RSTIN Input Iowlevelvoltage” 0.8 v
VIHRsTINn | RSTIN Input high level voltage ") 2

VERsTING | RSTIN Input filtered pulse? 500 | ns
VNF(RsTINn) | RSTIN Input not filtered pulse? 1.2 ys
Notes:

1. Data based on characterization results, not tested in production.
2) Data guaranteed by design, not tested in production.

Figure 24. Recommended RSTIN pin protection.”

'+ Recommended '

' e Vas

' " '

------- Va3 VAN '

\ " '
........... . l " .
' —y T :: 47kQ Rey
: EXTERNAL .- i?li_ ‘‘‘‘‘‘‘‘ RSTIN . INTERNAL RESET
° Filter

! RESET - T
/| cirouIT 1 Jg
' 0.01uF ' STR7X
' Required — —

Notes:

1. The Rpy pull-up equivalent resistor is based on a resistive transistor (corresponding Ipy current

characteristics described in Figure 18).

The reset network protects the device against parasitic resets.

The user must ensure that the level on the RSTIN pin can go below the Vi rsTinn Max. level specified in

Table 29. Otherwise the reset will not be taken into account internally.

Doc ID 10350 Rev 13
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Electrical parameters STR71xFxx STR710RZ

4.3.6

4.3.7

56/80

TIM timer characteristics

Subject to general operating conditions for Va3, fyicLk, and Ta unless otherwise
specified.

Refer to Section 4.3.5: /O port pin characteristics on page 51 for more details on
the input/output alternate function characteristics (output compare, input capture,
external clock, PWM output...).

Table 30. TIM characteristics

Symbol Parameter Conditions Min | Typ Max Unit
tw(icAP)in Input capture pulse time 2 tek_TIm
1 tpcLke
tres(Tim) Timer resolution time
fPCLK2 =30 MHz 33.3 ns
f =
fCK_TIM(MAX) 0 fok T4 | MHz
f Timer external clock MCLK
EXT fre
quency f =f —
CK_TIM = TMCLK 0 15 MHz
60 MHz
Restim Timer resolution 16 bit
16-bit Counter clock period 1 65536 | tpoLke
tcounter | when internal clock is
selected fpcLke =30 MHz | 0.033 2184 ys
65536x troLK
Tmax_counT | Maximum Possible Count 65536
fPCLK2 =30 MHz 143.1 S

EMI - external memory interface

Subject to general operating conditions for Vpp, fycLk, and Tp unless otherwise specified.

The tables below use a variable which is derived from the EMI_BCONN registers (described
in the STR71x Reference Manual) and represents the special characteristics of the
programmed memory cycle.

Table 31. EMI general characteristics

Symbol Parameter Value
tmcuk | CPU clock period 1/ fmeLk
tc Memory cycle time wait states tmeLk X (1 + [C_LENGTH])

4
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STR71xFxx STR710RZ

4.3.8

Note:

60/80

Figure 31. Write cycle timing: 16-bit write on 8-bit memory
twar
twaH twaH
A[23:0] >’ address address ’<
RDn twer
CSn.x \ /
twp twwt | twp
WEn.x X- [
twas twost twoH twosz twor
D[7:0] Data Output Data Output
ool oo ———{
Figure 32. Write cycle timing: 32-bit write on 8-bit memory
twar twar twar
H -
A[23:0] ) address X} address %% address X_X address X
RDn twer
CSn.x
twp twr twp tawr twe twwr twp
WEn.x ! [ £ ]
twas L twost | twow o Wwos2 | twon | wose | twon  lwos2 | twon
e o=

See Table 33 for write timing data.

I2C - inter IC control interface

Subject to general operating conditions for Vg3, foc 1, @nd Ta unless otherwise specified.

The STR7 I2C interface meets the requirements of the Standard [2C communications
protocol described in the following table with the restriction mentioned below:

Restriction: The I/O pins which SDA and SCL are mapped to are not “True” Open-Drain:
when configured as open-drain, the PMOS connected between the I/O pin and V33 is
disabled, but it is still present. Also, there is a protection diode between the I/O pin and V33,
Consequently, when using this PC in a multi-master network, it is not possible to power off
the STR7X while some another °C master node remains powered on: otherwise, the
STR7X will be powered by the protection diode.

Refer to I/0O port characteristics for more details on the input/output alternate function
characteristics (SDA and SCL).
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Package characteristics

STR71xFxx STR710RZ

Figure 42. 64-Low profile fine pitch ball grid array package

SEATING
PN
mm inches
[l Dim. — -
gt <1 Min | Typ | Max | Min | Typ | Max
T A |1.210 1.7000.048 0.067
b = A1 [0.270 0.011
D1 A2 1.120 0.044
e 1] b |0.450|/0.500(0.550(0.018/|0.020|0.022
7.750|8.000(8.150|0.305|0.315|0.321
-1 D1 5.600 0.220
H OO0O00000G
| 00000000 E |7.750[8.000|8.150(0.305/0.315|0.321
F| 00000000 E1 5.600 0.220
E| 00000000 -
1| Q0000330 o e [0.720{0.800(0.880(0.028(0.031{0.035
¢l 00000000 | * f [1.050[1.200[1.350]0.041{0.047[0.053
8l O0O0Q0O00C . - - - - .
A OOOOROOC ddd 0.120 0.005
Number of Pins
12345\ 78
N 64
A CORNER INDEX AREA ob (64 BALLS)
(SEE NOTES)
= BOTTOM VIEW
Figure 43. 144-low profile fine pitch ball grid array package
SEATING
PLANE
E . mm inches")
td Dim - -
| Min | Typ [ Max | Min | Typ | Max
A |1.21 1.70 (0.0476 0.0669
2 z| < A1 |o0.21 0.0083
— 3
= A2 1.085 0.0427
3l
b |0.35|0.40 | 0.45 (0.0138(0.0157(0.0177
e i m D |9.85(10.00{10.15(0.3878 (0.3937 | 0.3996
D1 8.80 0.3465
W[$$o0000000004=
|6660600000000 E |9.85(10.00/10.15|0.3878|0.3937|0.3996
K|looooooooo0o000
J|[oo0OOOOODO0OOO0OO E1 8.80 0.3465
H/OO00000O00000
¢|000000000000 = a h 080 0.0315
F|000000000000 = F 0.60 0.0236
E[0000000000600
1/{000000000000 ddd 0.10 0.0039
Clooo0o000000C0O0
B[00000000000¢T— eee 0.15 0.0059
A|loo000QOOOCOO%
123456% 89101112 fif 0.08 0.0031
9b {144 BALLS Number of Pins
A1 CORNER INDEX AREA =@ C[A]B]
(Se0 NOTEA) eEEar] N 144
Values in inches are converted from mm and
B@ BOTION VEW rounded to 4 decimal digits.

Figure 44. Recommended PCB design rules (0.80/0.75mm pitch BGA)

Dpad

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

Dsm
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STR71xFxx STR710RZ

Product history

Figure 47. BGA144 STR710 version “Z”

Figure 48. BGA64 STR711 version “X”

S73

R710Z2H6 A A
MLT225571
2208JVG Z 173 X
MLT 22 551
Table 43. A, Z and X version differences
Feature A version Z version X version

ARM7TDMI core device
Identification (ID) code register

Version bits [31:28] =

Version bits [31:28] = 0010

Version bits [31:28] =

SC.DATA pin

Not TRUE open drain

When addressing 5V cards, the SCDATA
Line must be connected to an open drain buffer.

(see ARM7TDMI Technical 0001 0010
Reference Manual)
50 pA i t 25°C.
Low power mode consumption in | Not guaranteed WA maximum &
STOP mode at 25 °C Tvoical 49 LA Less than 30 pA at 25 °C | Same as Z.
yp H for 99.730020% of parts

Pin
P0.10/U1.RX/U1.TX/SC.
DATA has been modified
to offer TRUE OPEN

DRAIN functionality
when in Smartcard
mode. When addressing
5V cards, the SCDATA
line can now be
connected directly to the
card I/O. This
modification is backward
compatible with previous
designs, and no board
modification is required.
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STR71xFxx STR710RZ Known limitations

8 Known limitations

Description

If an IRQ or FIQ interrupt is pending and the Interrupt vector register (EIC_IVR) is not yet
read, the HALT bit in the RCCU_SMR register can not be written. Therefore a software reset
can not be generated.

Workaround

To generate a software reset when an IRQ or FIQ line is pending, either:
o reset the EIC peripheral by setting bit 14 in the APB2_SWRES register, or
® read the EIC_IVR register prior to generating a software reset.
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STR71xFxx STR710RZ

Revision history

Table 44. Document revision history (continued)

Date

Revision

Changes

22-May-2006

Added Flashless device.

Changed reset state of pins P1.10 and P1.13 from pu to pd,
P0.15 from pu to floating and removed x in interrupt column for
P1.15 and P1.12 in Table 4 and Table 5

Added notes under Table 4 on EMI pin reset state.
Corrected inch value for d3 in Figure 40

Added footprint diagrams in Figure 40 and Figure 43
Updated Section 4: Electrical parameters

01-Aug-2006

Flash data retention changed to 20 years at 85° C.
Changed note 8 on page 19
Changed note 1 on page 45

06-Nov-2006

10

Added STR715FROT1 in Table 42: Order codes
P0.12 corrected in Table 5 on page 25

20-Mar-2007

11

Added characteristics of BSPI - buffered serial peripheral
interface on page 63

Updated Table 21: Low-power mode wakeup timing on page 46

13-Feb-2008

12

Updated ordering information
Updated USB characteristics
Updated external clock characteristics

03-Apr-2013

13

Updated title (to be in line with the “device summary” table)
Updated ST Logo and Disclaimer
Added Section 8: Known limitations
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