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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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3 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.
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Flexible power management

To minimize power consumption, you can program the STR71x to switch to SLOW, WAIT, 
LPWAIT (low power wait), STOP or STANDBY mode depending on the current system 
activity in the application.

Flexible clock control 

Two external clock sources can be used, a main clock and a 32 kHz backup clock. The 
embedded PLL allows the internal system clock (up to 66 MHz) to be generated from a main 
clock frequency of 16 MHz or less. The PLL output frequency can be programmed using a 
wide selection of multipliers and dividers. The microcontroller core, APB1 and APB2 
peripherals are in separate clock domains and can be programmed to run at different 
frequencies during application runtime. The clock to each peripheral is gated with an 
individual control bit to optimize power usage by turning off peripherals any time they are not 
required. 

Voltage regulators

The STR71x requires an external 3.0-3.6V power supply. There are two internal Voltage 
Regulators for generating the 1.8V power supply for the core and peripherals. The main VR 
is switched off during low power operation. 

Low voltage detectors

Both the Main Voltage Regulator and the Low Power Voltage Regulator contain each a low 
voltage detection circuitry which keep the device under reset when the corresponding 
controlled voltage value (V18 or V18BKP) falls below 1.35V (+/- 10%). This enhances the 
security of the system by preventing the MCU from going into an unpredictable state.

An external reset circuit must be used to provide the RESET at V33 power-up. It is not 
sufficient to rely on the RESET generated by the LVD in this case. This is because LVD 
operation is guaranteed only when V33 is within the specification.

3.1 On-chip peripherals
CAN interface (STR710 and STR712)

The CAN module is compliant with the CAN specification V2.0 part B (active). The bit rate 
can be programmed up to 1 MBaud.

USB interface (STR710 and STR711)

The full-speed USB interface is USB V2.0 compliant and provides up to 16 bidirectional/32 
unidirectional endpoints, up to 12 Mb/s (full-speed), support for bulk transfer, isochronous 
transfers and USB Suspend/Resume functions.

Standard timers 

Each of the four timers have a 16-bit free-running counter with 7-bit prescaler

Three timers each provide up to two input capture/output compare functions, a pulse 
counter function, and a PWM channel with selectable frequency.

The fourth timer is not connected to the I/O ports. It can be used by the application software 
for general timing functions.
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Realtime clock (RTC)

The RTC provides a set of continuously running counters driven by the 32 kHz external 
crystal. The RTC can be used as a general timebase or clock/calendar/alarm function. 
When the STR71x is in Standby mode the RTC can be kept running, powered by the low 
power voltage regulator and driven by the 32 kHz external crystal. 

UARTs

The 4 UARTs allow full duplex, asynchronous, communications with external devices with 
independently programmable TX and RX baud rates up to 1.25 Mb/s.

Smartcard interface 

UART1 is configurable to function either as a general purpose UART or as an asynchronous 
Smartcard interface as defined by ISO 7816-3. It includes Smartcard clock generation and 
provides support features for synchronous cards.

Buffered serial peripheral interfaces (BSPI)

Each of the two SPIs allow full duplex, synchronous communications with external devices, 
master or slave communication at up to 5.5 Mb/s in Master mode and 4 Mb/s in Slave mode. 

I2C interfaces

The two I2C Interfaces provide multi-master and slave functions, support normal and fast 
I2C mode (400 kHz) and 7 or 10-bit addressing modes.

One I2C Interface is multiplexed with one SPI, so either 2xSPI+1x I2C or 1xSPI+2x I2C may 
be used at a time.

HDLC interface

The High Level Data Link Controller (HDLC) unit supports full duplex operation and NRZ, 
NRZI, FM0 or MANCHESTER protocols. It has an internal 8-bit baud rate generator.

A/D converter

The Analog to Digital Converter, converts in single channel or up to 4 channels in single-
shot or round robin mode. Resolution is 12-bit with a sampling frequency of up to 1 kHz. The 
input voltage range is 0-2.5V.

Watchdog 

The 16-bit Watchdog Timer protects the application against hardware or software failures 
and ensures recovery by generating a reset.

I/O ports

The 48 I/O ports are programmable as Inputs or Outputs.

External interrupts

Up to 14 external interrupts are available for application use or to wake up the application 
from STOP mode.
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83 H12 V33IO-PLL S
Supply voltage for digital I/O circuitry and for PLL 
reference4)

84 H11 VSSIO-PLL S
Ground voltage for digital I/O circuitry and for PLL 
reference4)

85 H10
P1.7/T1.OCM
PA

I/O pu CT 4mA X X Port 1.7
Timer 1: 
Output 
Compare A

86 H9 P1.8 I/O pd CT 4mA X X Port 1.8

87 G12 N.C. Not connected (not bonded)

88 F12 P1.11/CANRX I/O pu CT X 4mA X X Port 1.11
CAN: receive data input 
Note: On STR710 and STR712 only

89 H8 P1.12/CANTX I/O pu CT 4mA X X Port 1.12
CAN: Transmit data output
Note: On STR710 and STR712 only

90 G11 USBDP I/O CT

USB bidirectional data (data +). Reset state = HiZ
Note: On STR710 and STR711 only

This pin requires an external pull-up to V33 to 
maintain a high level.

91 G10 USBDN I/O CT
USB bidirectional data (data -). Reset state = HiZ
Note: On STR710 and STR711 only. 

92 G9 D.10 I/O 6) 8mA

External Memory Interface: data bus

93 G8 D.11 I/O 6) 8mA

94 G7 D.12 I/O 6) 8mA

95 F11 D.13 I/O 6) 8mA

96 F10 D.14 I/O 6) 8mA

97 F9 D.15 I/O 6) 8mA

98 F8 A.0 O 7) 8mA X

External Memory Interface: address bus

99 E12 A.1 O 7) 8mA X

100 E11 A.2 O 7) 8mA X

101 C12 A.3 O 7) 8mA X

102 B12 A.4 O 7) 8mA X

103 E10 VSS S Ground voltage for digital I/O circuitry4)

104 E9 V33 S Supply voltage for digital I/O circuitry4)

105 D12 P1.9 I/O pd CT 4mA X X Port 1.9

106 D11
P1.10/ 
USBCLK

I/O pd
C/
T

4mA X X Port 1.10
USB: 48 MHZ 
clock input
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107 D10
P1.13/HCLK/ 
I0.SCL

I/O pd CT X 4mA X X Port 1.13
HDLC: 
reference 
clock input

I2C clock

108 C11
P1.14/HRXD/ 
I0.SDA

I/O pu CT X 4mA X X Port 1.14
HDLC: 
Receive data 
input

I2C serial data

109 B11 N.C. Not connected (not bonded)

110 B10 N.C. Not connected (not bonded)

111 C10 P1.15/HTXD I/O pu CT 4mA X X Port 1.15 HDLC: Transmit data output

112 A9 VSS S Ground voltage for digital I/O circuitry4)

113 B9 V33 S Supply voltage for digital I/O circuitry4)

114 C9 A.5 O 7) 8mA X

External Memory Interface: address bus

115 D9 A.6 O 7) 8mA X

116 A11 A.7 O 7) 8mA X

117 A10 A.8 O 7) 8mA X

118 A8 A.9 O 7) 8mA X

119 B8 A.10 O 7) 8mA X

120 C8 A.11 O 7) 8mA X

121 A12 A.12 O 7) 8mA X

122 D8 A.13 O 7) 8mA X

123 E8
P0.0/S0.MISO
/U3.TX

I/O pu CT 4mA X X Port 0.0

SPI0 Master 
in/Slave out 
data

UART3 Transmit data 
output

Note: Programming AF function 
selects UART by default. BSPI must 
be enabled by SPI_EN bit in the 
BOOTCR register.

124 B7
P0.1/S0.MOSI
/U3.RX

I/O pu CT X 4mA X X Port 0.1

BSPI0: Master 
out/Slave in 
data

UART3: Receive 
Data input

Note: Programming AF function 
selects UART by default. BSPI must 
be enabled by SPI_EN bit in the 
BOOTCR register.

Table 4. STR710 pin description
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3.4 Pin description for 64-pin packages

Figure 3. STR712/STR715 LQFP64 pinout

1. CANTX and CANRX in STR712F only, in STR715F they are general purpose I/Os.
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Table 5. STR711/STR712/STR715 pin description
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1
P0.10/U1.RX/
U1.TX/
SC.DATA

I/O pd CT X 4mA T Port 0.10

UART1: 
Receive Data 
input

UART1: Transmit data 
output. 

Note: This pin may be used for 
Smartcard DataIn/DataOut or single 
wire UART (half duplex) if programmed 
as Alternate Function Output. The pin 
will be tri-stated except when UART 
transmission is in progress

2
P0.11/BOOT.1
/U1.TX

I/O pd CT 4mA X X Port 0.11
Select Boot 
Configuration 
input

UART1: Transmit data 
output. 

3 P0.12/SC.CLK I/O pd CT 4mA X X Port 0.12 Smartcard reference clock output

4 VSS S Ground voltage for digital I/Os2)

5
P0.13/U2.RX/
T2.OCMPA

I/O pu CT X 4mA X X Port 0.13
UART2: 
Receive Data 
input

Timer2: Output 
Compare A output

6
P0.14/U2.TX/
T2.ICAPA

I/O pu CT 4mA X X Port 0.14
UART2: 
Transmit data 
output

Timer2: Input Capture 
A input

7 BOOTEN I CT
Boot control input. Enables sampling of BOOT[1:0] 
pins

8 VSS S Ground voltage for digital I/Os2) 

9 V33 S Supply voltage for digital I/Os2) 

10 JTDI I TT JTAG Data input. External pull-up required.

11 JTMS I TT
JTAG Mode Selection Input. External pull-up 
required.

12 JTCK I C
JTAG Clock Input. External pull-up or pull-down 
required.

13 JTDO O 8mA X JTAG Data output. Note: Reset state = HiZ.

14 JTRST I TT JTAG Reset Input. External pull-up required.

15 NU Reserved, must be forced to ground.

16 TEST Reserved, must be forced to ground.

17 V33IO-PLL S
Supply voltage for digital I/O circuitry and for PLL 
reference2)

18 VSSIO-PLL S
Ground voltage for digital I/O circuitry and for PLL 
reference2)

19 CK I C Reference clock input
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1. The Reset configuration of the I/O Ports is IPUPD (input pull-up/pull down). Refer to Table 6 on page 30. 
The Port bit configuration at reset is PC0=1, PC1=1, PC2=0. The port data register bit (PD) value depends 
on the pu/pd column which specifies whether the pull-up or pull-down is enabled at reset

2. V33IO-PLL and V33 are internally connected. VSSIO-PLL and VSS are internally connected.

3.5 External connections

Figure 5. Recommended external connection of V18 and V18BKP pins 

63
P0.8/U0.RX/U
0.TX

I/O pd CT X 4mA T

Port 0.8
UART0: 
Receive Data 
input

UART0: Transmit data 
output. 

Note: This pin may be used for single wire UART 
(half duplex) if programmed as Alternate Function 
Output. The pin will be tri-stated except when 
UART transmission is in progress

64
P0.9/U0.TX/B
OOT.0

I/O pd CT 4mA X X Port 0.9
Select Boot 
Configuration 
input

UART0: Transmit data 
output

Table 5. STR711/STR712/STR715 pin description (continued)
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3.7 Memory mapping

Figure 6. Memory map
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0x4010 DFBF

36bFLASH Registers

0x4000 2000

RAM 64K

APB1

APB2

EIC

B0F2
B0F1

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

reserved

reserved

IOPORT 0

64K

64K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

4K

B0F3
8K
8K

0x4000 8000

See Figure 8
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Figure 8. External memory map

Drawing not in scale

Addressable Memory Space

0

1

2

3

4

5

6

7

0x2000 0000

0x4000 0000

0x6000 0000

0x8000 0000

0xA000 0000

0xC000 0000

0xE000 0000

0xFFFF FFFF

0x0000 0000

4 Gbytes

FLASH/RAM/EMI

EXTMEM

0xFFFF F800

Reserved

FLASH

BCON3

Bank3

Bank2

0x6000 0000

16M

16M

16M

16M

0x6200 0000

0x6400 0000

0x6600 0000

Reserved

PRCCU

Bank1

RAM

APB1

APB2

EIC

BCON1
BCON2

BCON00x6C00 0000

0x6C00 0004

0x6C00 0008

0x6C00 000C register
register
register
register

Bank0

External Memory Space
64 MBytes

CSn.0

CSn.1

CSn.2

CSn.3

0x60FF FFFF

0x62FF FFFF

0x64FF FFFF

0x66FF FFFF
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4.3.1 Supply current characteristics

The current consumption is measured as described in Figure 9 on page 34 and Figure 10 
on page 34.

Total current consumption

The MCU is placed under the following conditions:

● All I/O pins in input mode with a static value at V33 or VSS (no load)

● All peripherals are disabled except if explicitly mentioned.

● Embedded Regulators are used to provide 1.8V (except if explicitly 
mentioned)

Subject to general operating conditions for V33, and TA.

         

Notes:

1. Typical data are based on TA=25°C, V33=3.3V.

2. Data based on characterization results, tested in production at V33, fMCLK max. and TA max.

3. Based on device characterisation, device power consumption in STOP mode at TA 25°C is predicted to be 
30µA or less in 99.730020% of parts. 

4. The conditions for these consumption measurements are described in application note AN2100.

Table 13. Total current consumption 

Symbol Parameter Conditions Typ 1) Max 2) Unit

IDD
4)

Supply current in RUN 
mode 

fMCLK=66 MHz, RAM execution 73.6 100

mAfMCLK=32 MHz, Flash non-burst 
execution

49.3

Supply current in STOP 
mode

TA=25°C 10 503) μA

Supply current in 
STANDBY mode

OSC32K bypassed 12 30 μA
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Table 14. Typical power consumption data

Symbol Parameter Conditions 
Typical 
current 
on V33

Unit 

IDDRUN

RUN mode 
current from 

RAM 

All periphs ON 

MCLK = 16 MHz, PCLK1 = PCLK2 = 16 
MHz 

23 

mA

MCLK = 32 MHz, PCLK1 = PCLK2 = 32 
MHz 

40 

MCLK = 48 MHz, PCLK1 = PCLK2 = 24 
MHz 

50 

MCLK = 64 MHz, PCLK1 = PCLK2 = 32 
MHz 

63 

All periphs OFF 

MCLK = 16 MHz 16 

MCLK = 32 MHz 26 

MCLK = 48 MHz 39 

MCLK = 64 MHz 48 

RUN mode 
current from 

FLASH 

All periphs ON 

MCLK = 16 MHz, PCLK1 = PCLK2 = 16 
MHz 

27 

MCLK = 32 MHz, PCLK1 = PCLK2 = 32 
MHz 

47 

MCLK = 48 MHz, PCLK1 = PCLK2 = 24 
MHz 

62 

All periphs OFF 

MCLK = 16 MHz 21 

MCLK = 32 MHz 36 

MCLK = 48 MHz 53 

IDDSLOW SLOW mode current MCLK = CK_AF (32 kHz), MVR off 1.7

IDDWAIT 
WAIT mode current 

(all periphs ON) 
PCLK1 = PCLK2 = 1 MHz 13 

IDDLPWAIT LPWAIT mode current 
CK_AF (32 kHz), Main VReg off, FLASH in 
power-down 

37

µA 

IDDSTOP STOP mode current 

Main VReg off, FLASH in power down, RTC 
on 

18 

Main VReg off, FLASH in power down, RTC 
off 

10 

IDDSB STANDBY mode current 

LP VReg on, LVD on, RTC on 10 

LP VReg off (ext 1.8V on V18BKP), LVD on, 
RTC on 

9 

LP VReg off (ext1.8V on V18BKP), LVD off, 
RTC on 

5 

LP VReg off (ext 1.8V on V18BKP), LVD off, 
RTC off 

1 



STR71xFxx STR710RZ Electrical parameters

Doc ID 10350 Rev 13 43/80

         

Notes:

1. Data based on design simulation and/or technology characteristics, not tested in production.

Table 17. RTCXT1 external clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fRTCXT1
External clock source 
frequency

0 500 kHz

VRTCXT1H
RTCXT1 input pin high level 
voltage

0.7xV33 V33

V

VRTCXT1L
RTCXT1 input pin low level 
voltage

VSS 0.3xV33

tw(RTCXT1)

tw(RTCXT1)
RTCXT1 high or low time 1) 100

ns
tr(RTCXT1)
tf(RTCXT1)

RTCXT1 rise or fall time 1) 5

CIN(RTCXT1)
RTCXT1 input 

capacitance1) 5 pF

DuCy(RTCXT1) Duty cycle 30 70 %

IL
RTCXT1 Input leakage 
current 

VSS≤VIN≤V33 ±1 μA
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OSC32K crystal / ceramic resonator oscillator

The STR7 RTC clock can be supplied with a 32 kHz Crystal/Ceramic resonator oscillators. 
All the information given in this paragraph are based on characterization results with 
specified typical external components. In the application, the resonator and the load 
capacitors have to be placed as close as possible to the oscillator pins in order to minimize 
output distortion and start-up stabilization time. Refer to the crystal resonator manufacturer 
for more details (frequency, package, accuracy...).

         

Notes:

1. The oscillator selection can be optimized in terms of supply current using an high quality resonator with 
small RS value for example MSIV-TIN32.768kHz. Refer to crystal manufacturer for more details

2.  tSU(OSC32KHZ) is the start-up time measured from the moment it is enabled (by software) to a stabilized 
32 kHz oscillation is reached. This value is measured for a standard crystal resonator and it can vary 
significantly with the crystal manufacturer

Figure 15. Typical application with a 32 kHz crystal

Table 18. 32K oscillator characteristics (fOSC32K= 32.768 kHz)

Symbol Parameter Conditions Typ Unit

RF Feedback resistor 2.7 MΩ 

CL1

CL2

Recommended load capacitance 
versus equivalent serial resistance of 

the crystal (RS)1)
RS=40K Ω 12.5 pF

i2 RTCXT2 driving current
V33=3.3 V
VIN=VSS

3.2 μA

gm Oscillator Transconductance 8 μA/V

tSU(OSC32KHZ)
2) Startup time  V33 is stabilized 5 s

RTCXT2

RTCXT1 fOSC32KCL1

CL2

i2

RF

STR710

32 kHz

WHEN RESONATOR WITH
INTEGRATED CAPACITORS

RESONATOR

FEEDBACK 
LOOP
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Figure 22. Typical VOL vs. V33 

Figure 23. Typical VOH vs. V33 
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See Figure 25, Figure 26, Figure 27 and Figure 28 for related timing diagrams.

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

         

See Figure 29, Figure 30, Figure 31 and Figure 32 for related timing diagrams.

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

Table 32. EMI read operation 

Symbol Parameter  Test Conditions
Value

Unit
Min1) Typ Max1)

tRCR Read to CSn Removal Time

MCLK=50 MHz

4 wait states

50 pf load on all pins

19 tMCLK 21 ns

tRP Read Pulse Time 98 tC 100 ns

tRDS Read Data Setup Time 22 ns

tRDH Read Data Hold Time 0 ns

tRAS Read Address Setup Time 27
1.5*tM

CLK
33 ns

tRAH Read Address Hold Time 0.65 2 ns

tRAT
Read Address Turnaround 

Time
1.9 3.25 ns

tRRT RDn Turnaround Time 20 tMCLK 21 ns

Table 33. EMI write operation

Symbol Parameter  Test conditions
Value

Unit
Min1) Typ Max1)

tWCR WEn to CSn Removal Time

MCLK=50 MHz

3 wait states

50 pf load on all pins

20 tMCLK 22.5 ns

tWP Write Pulse Time 77.5 tC 80 ns

tWDS1 Write Data Setup Time 1 97
tC + 

tMCLK
100 ns

tWDS2 Write Data Setup Time 2 77 tC 80 ns

tWDH Write Data Hold Time 20  tMCLK 23 ns

tWAS Write Address Setup Time 27 1.5*tMCLK 33 ns

tWAH Write Address Hold Time 0.6 3 ns

tWAT
Write Address Turnaround 

Time
1.75 4.1 ns

tWWT WEn Turnaround Time 20 tMCLK 23 ns
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Figure 28. Read cycle timing: 32-bit read on 8-bit memory

See Table 32 for read timing data.

Figure 29. Write cycle timing: 16-bit write on 16-bit memory

Figure 30. Write cycle timing: 32-bit write on 16-bit memory

See Table 44 for write timing data.

CSn.x

WEn.x

A[23:0]

D[7:0]

RDn

(Input)

Address

Data Input

tRDS tRDH

tRCR

tRAS

tRAH

Data Input

tRDS tRDH

tRRT

tRAH

Address

tRAT

tRP tRP tRRT

tRAH

Address

tRAT

tRP

Data Input

tRDS tRDH

tRRT

tRAH

Address

tRAT

tRP

Data Input

tRDS tRDH

CSn.x

WEn.x

A[23:0]

D[15:0]

RDn

(Output)

Address

Data Output

tWDH

tWCR

tWAS

tWDS1

tWAH

tWP

CSn.x

WEn.x

A[23:0]

D[15:0]

RDn

(Output)

address

Data Output

tWDS1 tWDH

tWCR

tWAS

tWAH

tWP

Data Output

tWDS2 tWDH

tWWT

tWAH

address

tWAT

tWP
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Analog power supply and reference pins

The AVDD and AVSS 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 µF and optionally, if needed 10 pF capacitors as close as possible to the STR7 
power supply pins and a 1 to 10 µF capacitor close to the power source (see 
Figure 39). 

● The analog and digital power supplies should be connected in a star network. Do not 
use a resistor, as AVDD 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 39. Power supply filtering 

VSS

V33

0.1μF

V33

STR710

AVDD

AVSS

POWER
SUPPLY
SOURCE

STR7
DIGITAL NOISE
FILTERING

EXTERNAL
NOISE
FILTERING

1 to 10μF

0.1μF
(3.3V)
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Figure 42. 64-Low profile fine pitch ball grid array package

Figure 43. 144-low profile fine pitch ball grid array package

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

Dim.
mm inches

Min Typ Max Min Typ Max

A 1.210 1.700 0.048 0.067

A1 0.270 0.011

A2 1.120 0.044

b 0.450 0.500 0.550 0.018 0.020 0.022

D 7.750 8.000 8.150 0.305 0.315 0.321

D1 5.600 0.220

E 7.750 8.000 8.150 0.305 0.315 0.321

E1 5.600 0.220

e 0.720 0.800 0.880 0.028 0.031 0.035

f 1.050 1.200 1.350 0.041 0.047 0.053

ddd 0.120 0.005

Number of Pins

N 64

   
   

   
   

   
   

   
   

   
   

   

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


