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SQ7705, 16-bit Low Power Secure MCU

64K Bytes Flash, 8K Bytes EEPROM, 8K Bytes SRAM, ADC, AES, SHA, Secure Boot

Features
® Max. System Frequency 48 MHz
® Instruction Set is Compatible with Toshiba TLCS-
870/C1
® Operating Voltage: 2.0V ~ 5.5V
® Operating Temperature: -40°C ~ 85°C
° Deep Sleep Mode Current < 1uA

Memory Configuration
° SRAM 8K Bytes
® Flash 64K Bytes (512bytes / sector)
] EEPROM 8K Bytes (32bytes / sector)
® EEPROM and Code Flash support dual operation

Low voltage detection (LVD) system
Brown-out reset detection (BROR)

Clock Source
® External High Frequency Crystal : 1~16 MHz
® External Low Frequency Crystal : 32.768 KHz
® System Frequency Up to 48MHz (via PLL)
° Internal Low Frequency Oscillator: 32KHz

Timer/Counter

® Three 16-bit Timer (TCA), with timer mode, external

trigger timer mode, pulse width measurement mode,

PPG mode.
® Six 8/16-bit Timer(Timer A), complementary PWM

output with dead time

° Real-time Clock (RTC)

® Time Base Timer (TBT)

° Watchdog Timer (WDT)

° System Timer (STM)

® Divider Output (DVO)
/0

(] 53 I/O for 64pin Package
® 8 external interrupt input (EINTO~EINT7)
o 16 Key-on Wakeup (KWIO~KW!I 15)

Package Type

®  LOFP 64 (10x10)

®  QFN 40 (5x5) o
12-bit ADC

[ ) 16 CH ADC input
) ADC Vref

DMA
[ 4CH for Performance Demanding Applications

Peripherals
L] 1 set Low Energy UART
® 3 sets UART
[ 2 sets 12C  (max. 400KHz)
® 2 sets SPI  (max. 10MHz)

Hardware Accelerated Symmetric Crypto Engine
L] SHAZ2-256 Hash Engine
[ AES-128/AES-256 (ECB, CBC, CFB, CTR, OFB) with Side
Channel Attack Countermeasures
® Up to 2.9Mbps hardware AES engine which is useful

for real-time voice and audio encrypt/decrypt

NIST CAVP Certified Cryptographic Algorithms
° DRBG (SP800-90A)
[ ) TRNG (SP800-22 Compliant)
(] AES-128/AES-256 (FIPS 197)
®  SHA-256 (FIPS 180-4)

Hardware-isolated, Secure Execution Environment
® Support Secure Zone and Secure Peripherals
[ Support Secure Bootloader and Anti-Tamper
[ Secure Memory (SRAM, Flash, EEPROM)

NIST FIPS 140-3 compliant tamper-resistant technology

Applications
® Smart Home, Smart Lock,
) BMS System
[ Wireless Node Device
® loT Application
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1. Preface

$Q7705 has a maximum operating frequency of 48MHz, has 64KB Flash, 8KB EEPROM, 8KB SRAM, supporting
secure storage. Providing hardware AES-128/AES-256 and SHA-256 engines, and side-channel attack protection
and tamper detection. It has a 12-bit ADC, high-precision internal high-frequency oscillator (+1.5%, -20~70°C) and
precise low-voltage detection (LVD), and consumes <1.2uA in deep sleep mode. Rich peripherals: 3 16-bit timers
(with counter, external trigger, PWM, PPG|, 3 8/16-bit timers (with dead-zone complementary PWM output), 3 sets
of UART, 1 set of low-power UART, 2 sets of 12C, 2 sets of SPI, RTC with perpetual calendar function, wake-up and
interrupt functions. With a variety of internal and external clock sources, users can optimize and adjust the

working mode according to different needs such as performance and power consumption.

SQ7705 uses the 870E core and is compatible with the TLCS-870/C1 instruction set architecture. It is a power-
efficient and low-gate-count computing core. Its variable-length instruction set provides 38 sets of core
instructions, 9 addressing modes, and the instruction opcode length. From 1 to 5 digits, most general instructions

are 2 to 4 digits.

The core is a three-stage pipeline design. The instruction queue and core functional units can frequently execute
instructions in a single cycle. The Harvard architecture allows the system to fetch instructions and access data at
the same time. Specific hardware is specially designed to handle instruction and data alignment to improve work

efficiency.

A variety of internal and external clock sources can be selected according to the frequency required by the user,
and can also support digital peripherals and precise analog features. Users can optimize and adjust the working

mode according to different needs such as performance and power consumption.

Note: In 8KB EEPROM, 7.5K Bytes are for customer configuration; 0.5K Bytes are for MCU internal use.
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Version: V1.4

iMQ Technology Inc.
No.: TDDSO1-S7705-EN(B) ‘Name: SQ7705 Brief Datasheet
Product No. SQ7705LA064SGGR SQ7705N5040SGGR
Pins/ (10s) 64/ (53) 40/ (53)
Operating Voltage 2.0~5.5Vv 2.0~5.5Vv
Operating Temp. -40~85°C -40~85°C
External Interrupt 16 16
Flash 64K Bytes 64K Bytes
EEPROM 8K Bytes 8K Bytes
RAM 8K Bytes 8K Bytes
ADC 12-bit x16-CH 12-bit x16-CH
(VDD, External) (VDD, External)
Interruot External : 8 External : 8
P Internal : 44 Internal : 44
48MHz 48MHz
Internal Oscillator / +/-1% @ 0~50°C +/-1%@ 0~50°C
Accuracy +/- 1.5% @ -20~70°C +/- 1.5% @ -20~70°C
+/- 3% @ -40~85°C +/- 3% @ -40~85°C
1~16MHz ,32768Hz

1~16MHz ,32768Hz

External Crystal
BROR 1 Level 1 Level
8 Levels 8 Levels
WP (+/- 3% (+/- 3%
8/16-bit Timer A x 3 8/16-bit Timer A x 3
Uli2s)/ 16-bit TCA x 3 16-bit TCA x 3
Counter
WDT,TBT,RTC,STM WDT,TBT,RTC,STM
8/16-bit Timer A x 3 8/16-bit Timer Ax 3
PWM/PPG
16-bit TCA x 3 16-bit TCA x 3
LEUART x 1 LEUART x 1
Communication UART x 3 UART x 3
SPI x 2 SPI x 2
12Cx 2 12Cx 2
OCDE Yes Yes
Package Type LQFP64(10x10) QFN40(5x5)

Note 1:" VDD"” means using VDD as internal reference voltage; “external” means there is on external reference voltage

Note 2: SQ series products have 8-level LVD, with a minimum accuracy of +3%. For detailed specifications of each level,

please refer to the product specification sheet.
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2.

Product Overview

2.1 Block Diagram
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.
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™ VREF
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N

Key On Wakeup
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— HXOUT
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Figure 2-1 SQ7705 Block Diagram

Note : TimerA (TMRA) is 8/16-bit timer/counter ; TMRAOO and TMRAO1 are timer/counter input/output function.
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2.2 Pin Assignment/ Description
Product No.: SQ7705LA064SGGR (LQFP64 10x10)
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P5.7/TCA2/CS1/AIN15/ EINT7/Kwi15 [8 sQ7705 [27 ] P6.2/DVO/EINT2/KWI10/ TMRAZ0
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Figure 2-2 Pin Assignment of $Q7705 (LQFP-64)

Note 1: SQ7705 simulation needs to connect P3.4/DBG, P4.2/RESET, VDD, and VSS. For the simulation pins reserved by
the customer on the system board, please refer to the external reference circuit. It is not recommended to add
other components to avoid affecting the simulation characteristics or functions

Note 2: SQ7705 programming is performed by OCDE pins. For the programming pins reserved by the customer on the
system board, please refer to the external reference circuit. It is not recommended to add other components to
avoid affecting the programming characteristics or Function. 4-wire OCDE pin: Same as the simulation pin
(P3.4/DBG, P4.2/RESET, VDD, and VSS). It takes about (7) seconds to burn the 64KByte program space in a
single IC. iMQ emulator (MQ-Link) and writer support this burning mode.
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Product No.: SQ7705N5040SGGR (QFN40 5x5)

[357] Po.0/TCAQ/RXDO/MOSIO/KWIO/EINTO/ TMRAT 1/ TAMPERO
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P1.6/TCAQ/SCKO/AING/ EINT6/KWi6/FLTINT [ 12 ]
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Figure 2-3 Pin Assignment of SQ7705 (QFN40)

Note 1: SQ7705 simulation needs to connect P3.4/DBG, P4.2/RESET, VDD, and VSS. For the simulation pins reserved by
the customer on the system board, please refer to the external reference circuit. It is not recommended to add
other components to avoid affecting the simulation characteristics or functions

Note 2: SQ7705 programming is performed by OCDE pins. For the programming pins reserved by the customer on the
system board, please refer to the external reference circuit. It is not recommended to add other components to
avoid affecting the programming characteristics or Function. 4-wire OCDE pin: Same as the simulation pin
(P3.4/DBG, P4.2/RESET, VDD, and VSS). It takes about (7) seconds to burn the 64KByte program space in a

single IC. iMQ emulator (MQ-Link) and writer support this burning mode.
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64

Pin.

40

Pin

Pin Name/Pin Option

/O Type

Function Description

VDD

Power

Positive power supply.

P4.7/RTC/EINT7/KWI15/ FLTINO

I/O
(Type A)

P4.7 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down

resistors.

RTC, external interrupt EINT7, wake up pin KWI15,
8/16-bit timer FLTINO input are pin-shared with
P4.7.

P4.6/LXIN/EINT6/KWI114/ FLTIN1

/O

(Type B)

P4.6 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistors.

LXIN, external interrupt EINT6, wake up pin
KWI14, 8/16-bit timer FLTINT input are pin-shared
with P4.6. LXIN is connected to low frequency

external crystal.

P4.5/LXOUT/EINT5/KWI13/ FLTIN2

/O

(Type B)

P4.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistors.

LXOUT, external interrupt EINT5, wake up pin
KWI13, 8/16-bit timer FLTINZ2 input are pin-shared
with P4.5.  LXOUT is connected to low frequency

external crystal.

P4.4/HXIN/TCA1/SCL1/ EINT4/ KWI12/TAMPER1

I/O

(Type B)

P4.4 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistors.

HXIN, 16-bit timer TCA1, SCL1 (12C bus clock
input/output), external interrupt EINT4, wake up
pin KWI112 and TAMPER1 are pin shared with P4.4.

HXIN is connect to high frequency external crystal.
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6 6  |P4.3/HXOUT/TCAO/SDA1/ EINT3/KWI11

I/O

(Type B)

P4.3 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistors.

HXOUT, 16-bit timer TCAO, SDAT (12C bus data
input/output), external interrupt EINT3, wake up
pin KWI11 are pin-shared with P4.3. HXOUT is

connected to high frequency external crystal.

7 7  |P4.2/RESET/EINT2/KWI10

/O
(Type A)

P4.2 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistors.

External interrupt EINT2, wake up pin KWI10 are
pin-shared with P4.2.

RESET is pin-shared with P4.2. Reset is low-active.

8 P5.7/TCA2/CS1/AIN15/ EINT7/KWI15

/O

(Type C)

P5.7 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistors.

16-bit timer TCA2, CS1 (SPI chip select), ADC input
AINT15, external interrupt EINT7, wake up pin
KWI15 are pin-shared with P5.7.

9 P5.6/TCA2/SCK1/DVO/ AINT4/EINT6/ KWI14

/O

(Type €)

P5.6 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistors.

16-bit timer TCAZ2, SCK1 (SPI clock), divider output
(DVO), ADC input AIN 14, external interrupt EINT6,
wake up pin KWI14 are pin-shared with P5.6.

10 P5.5/MISO1/AIN13/EINT5/ KWI113

I/O

(Type C)

P5.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

MISO1 (SPI master in salve out), ADC input AIN 13,
external interrupt EINT5, wake up pin KWI13 are
pin-shared with P5.5.

11 P5.4/MOSI1/AIN12/EINT4/ KWI12/TAMPER1

I/O

(Type C)

P5.4 is bi-directional /O pins, which are software
configurable to be with pull-up or pull-down
resistor.

MOSIT (SPI master out slave in), ADC input AIN 12,
external interrupt EINT4, wake up pin KWI12 and
TAMPER]1 are pin-shared with P5.4.
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12 8 |VSSA GND |Analog power ground
13 9 |VDDA Power |Analog positive power supply.

P5.3 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down

/0 resistor.

14 10 |P5.3/TCAO/AIN11/VREF_ADC/EINT3/KWI11 o )
(Type C) | 16-bit timer TCAQ, ADC input AIN11, VREF_ADC,
external interrupt EINT3, wake up pin KWI11 are

pin-shared with P5.3.

P5.2 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down

/O resistor.

15 P5.2/TCA2/AIN10/EINT2/ KWI10 o .

(Type C) |16-bit timer TCAZ, ADC input AINTO, external
interrupt EINT2, wake up pin KWI10 are pin-
shared with P5.2.

P5.1 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
/O resistor.
16 P5.1/TCA1/TXD1/AIN9/ EINT1/KWI9 o .

(Type C) |16-bit timer TCA1, UART TXD1, ADC input AIN9,
external interrupt EINT1, wake up pin KWI9 are
pin-shared with P5.1.

P5.0 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
/0 resistor.
17 P5.0/TCAO/RXD1/AIN8/ EINTO/KWI8/TAMPERO o )

(Type C) |16-bit timer TCAO, UART RXD1, ADC input AINS,
external interrupt EINTO, wake up pin KWI8 and
TAMPERO are pin-shared with P5.0.

18 VSS GND |Ground

19 VDD Power |Positive power supply.
P1.7 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

/0
20 11 |P1.7/TCA1/CSO/AIN7/EINT7/KWI17/FLTINO 16-bit timer TCAT, CSO (SPI chip select), ADC input
(Type C)

AIN7, external interrupt EINT7, wake up pin
KWI17,8/16-bit timer FLTINO input are pin-shared
with P1.7.
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21

P1.6/TCA0/SCKO/AING/ EINT6/KWI6/FLTIN 1

I/O

(Type C)

P1.6 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAO, SCKO (SPI clock input/output),
ADC input AING, external interrupt EINT6, wake up
pin KWI6, 8/16-bit timer FLTINT1 input are pin-
shared with P1.6.

22

P1.5/TCA1/MISOO/AIN5/ EINT5/KWI5/FLTIN2

I/O

(Type C)

P1.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCA1, MISOO (SPI master in slave out),
ADC input AIN5, external interrupt EINT5, wake
up pin KWI15, 8/16-bit timer FLTINZ input are pin-
shared with P1.5.

23

P1.4/TCAO/MOSIO/AIN4/ KWI4/EINT4/TAMPER1

I/O

(Type C)

P1.4 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAO, MOSIO (SPI master out slave in),
ADC input AIN4, external interrupt EINT4, wake
up pin KW14 and TAMPERT1 are pin-shared with
P1.4.

24

P1.3/LETXDO/AIN3/EINT3/ KWI3

I/O

(Type €)

P1.3 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

Low energy UART LETXDO, ADC input AIN3,
external interrupt EINT3, wake up pin KWI3 are pin-
shared with P1.3.

25

P1.2/LERXDO/AIN2/EINT2/ KWI2

I/O

(Type €)

P1.2 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

Low energy UART LERXDO, ADC input AIN2,
external interrupt EINT2, wake up pin KWI2 are
pin-shared with P1.2.

26

P1.1/TXD1/AINT/ EINT1/ KWI1

/O

(Type €)

P1.1 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

UART TXDI1, ADC input AINT, external interrupt
EINT1, wake up pin KWI1 are pin-shared with P1.1.

27

P1.0/RXD1/AINO/EINTO/ KWIO/TAMPERO

/O

(Type €)

P1.0 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down

resistor.
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UART RXD1, ADC input AINO, external interrupt
EINTO, wake up pin KWI0 and TAMPERO are pin-
shared with P1.0.

28

P2.6/TCA2/EINT6/KW16

I/O

(Type C)

P2.6 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAZ2, external interrupt EINT6, wake
up pin KWI16 are pin-shared with P2.6.

29

P2.5/LETXDO/SCL1/EINT5/ KWI5/TMRAZ21

I/O

(Type C)

P2.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

Low energy UART LETXDO, SCL1 (12C clock
input/output), external interrupt EINT5, wake up
pin KWI15, 8/16-bit timer TMRAZ21 are pin-shared
with P2.5.

30

20

P2.4/LERXDO/SDA1/EINT4/ KWI4/TMRA20/TAMPER1

I/O

(Type C)

P2.4 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

Low energy UART LERXDO, SDAT (I12C data
input/output), external interrupt EINT4, wake up
pin KWI14, 8/16-bit timer TMRA20 and TAMPERI1
are pin-shared with P2.4.

31

VSS

GND

Ground

32

VDD

Power

Positive power supply.

33

21

P2.3/CS1/EINT3/KWI3/ TMRAT 1

I/O
(Type A

P2.3 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down

resistor.
CS1 (SPI chip select), external interrupt EINT3,
wake up pin KWI3, 8/16-bit timer TMRAT1 1 are pin-

shared with P2.3.

34

22

P2.2/TCA2/SCK1/SCL1/ EINT2/KWI2/TMRA10

I/O
(Type A

P2.2 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAZ2, SCK1 (SPI clock input/output),
SCL1 (12C clock input/output), external interrupt
EINT2, wake up pin KWI2, 8/16-bit timer TMRA10
are pin-shared with P2.2.
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35

23

P2.1/TCA1/MISO1/SDA1/
EINT1/ KWI1/TMRAOT

I/O
(Type Al

P2.1 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCA1, MISO1 (SPI master in slave out),
SDAT (12C data input/output), external interrupt
EINT1, wake up pin KWI1, 8/16-bit timer
TMRAO1are pin-shared with P2.1.

36

24

P2.0/MOSI1 /EINTO/ KWI0/TMRAOO,/ TAMPERO

I/O
(Type A)

P2.0 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

MOSIT (SPI master out slave in), external interrupt
EINTO, wake up pin KWI0, 8/16-bit timer TMRAOO
and TAMPERO are pin-shared with P2.0.

37

P6.6/TCA1/TXDO/EINT6/KWI114/ FLTINO

I/O
(Type A)

P6.6 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCA1, UART TXDO, external interrupt
EINT6, wake up pin KWI14, 8/16-bit timer FLTINO
input are pin-shared with P6.6.

38

P6.5/TCAO/RXDO/EINT5/KWI13/FLTIN1

I/O
(Type A)

P6.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAO, UART RXDO, external interrupt
EINTS5, wake up pin KWI13, 8/16-bit timer FLTIN1
input are pin-shared with P6.5.

39

P6.4/TCA2/EINT4/KWI112/ FLTIN2/TAMPERI1

I/O
(Type A

P6.4 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAZ2, external interrupt EINT4, wake
up pin KWI12, 8/16-bit timer FLTIN2 and TAMPER1
input are pin-shared with P6.4.

40

P6.3/TCA1/TMRAZ21/EINT3/ KWI11

I/O
(Type A

P6.3 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCA1, external interrupt EINT3, wake
up pin KWI11, 8/16-bit timer TMRAZ21 are pin-
shared with P6.3.

41

P6.2/DVO/EINT2/KWI10/ TMRAZ20

/O
(Type A)

P6.2 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down

resistor.
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Divider output DVO, external interrupt EINTZ2,
wake up pin KWI10, 8/16-bit timer TMRAZ20 are
pin-shared with P6.2.

42

25

P6.1/TXDO/CSO/EINT 1/KWI9/TAT1

I/O
(Type A

P6.1 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

UART TXDO, CSO (SPI chip select), external
interrupt EINT 1, wake up pin KWI9 are pin-shared
with P6.1.

43

26

P6.0/RXD0/SCKO/EINTO/ KWI18/TA10/TAMPERO

I/O
(Type A

P6.0 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

UART RXDO, SCKO (SPI clock input/output),
external interrupt EINTO, wake up pin KWI18, 8/16-
bit timer TA10 and TAMPERO are pin-shared with
P6.0.

44

27

P3.7/RTC/TXD2/ MISO0/ EINT7/KWI7/TAO1

I/O
(Type A

P3.7 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

RTC, UART TXD2, SPI MISOO, external interrupt
EINT7, wake up pin KWI 7, 8/16 timer TAO1 are
pin-shared with P3.7.

45

28

P3.6/RXD2/MOSIO/EINT6/KWI6/TA0O

I/O
(Type A)

P3.6 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

UART RXD2, SPI MOSIO, external interrupt EINTG,
wake up pin KWI16, 8/16 timer TAOO are pin-shared
with P3.6.

46

29

P3.5/EINT5/KWI5

I/O
(Type A)

P3.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

External interrupt EINT5, wake up pin KWI5 are pin-
shared with P3.7.

47

30

LAY

GND

Ground

48

VDD

Power

Positive power supply.
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49

31

P3.4/TXD1/EINT4/KWI4/DBG

I/O
(Type A)

P3.4 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

UART TXD1, external interrupt EINT4, wake up pin
KWI14 are pin-shared with P3.4.

50

P0.7/TCAOQ/RXD1/CSO/EINT7/KWI17

I/O
(Type A)

PO0.7 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAO, UART RXD1, CSO (SPI chip select),
external interrupt EINT7, wake up pin KWI7 are pin-
shared with P0.7.

51

P0.6/LETXDO/SCKO/ EINT6 /KWI6

I/O
(Type Al

PO0.6 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

Low energy UART LETXDO, SCKO (SPI clock
input/output), external interrupt EINT6, wake up

pin KWI6 are pin-shared with P0.6.

52

P0.5/LERXDO/MISOO0/EINT5/KWI5/

I/O
(Type A

PO.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

Low energy UART LERXDO, MISOO (SPI master in
slave out), external interrupt EINT5, wake up pin

KWI5 are pin-shared with PO.5.

53

P0.4/MOSIO /EINT4/KWI14/TAMPER1

I/O
(Type A)

P0.4 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

MOSIO (SPI master out slave in), external interrupt
EINT4, wake up pin KWI4 and TAMPER1 are pin-
shared with P0.4.

54

32

P0.3/CS0/ EINT3/KWI3

/O
(Type A)

PO.3 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

CSO0 (SPI chip select), external interrupt EINT3, wake
up pin KWI3 are pin-shared with PO.3.

55

33

P0.2/TCA2/ SCKO/EINT2/ KWI2/TMRA21

/O
(Type A)

PO0.2 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCA2, SCKO (SPI clock input/output),
external interrupt EINT2, wake up pin KWI2, 8/16-
bit timer TMRAZ21 are pin-shared with P0.2.
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56

34

P0.1/TCA1/TXDO/MISOO/EINT1/KWI1/TMRA20

I/O
(Type A

PO.1 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCA1, UART TXDO, MISOO (SPI master|
in slave out), external interrupt EINT1, wake up pin
KWI1, 8/16-bit timer TMRAZ20 are pin-shared with
PO.1.

57

35

P0.0/TCAO/RXDO/ MOSIO/ EINTO/KWIO
/TMRA11/TAMPERO

I/O
(Type Al

P0.0 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCAO, UART RXDO, MOSIO (SPI master|
out slave in), external interrupt EINTO, wake up pin
KWIO, 8/16-bit timer TMRA11 and TAMPERO are
pin-shared with P0.0.

58

36

P7.5/TXD2/SCLO/EINT5/ KWI114/TMRAT0

I/O
(Type A)

P7.5 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

UART TXD2, SCLO (12C clock input/output), external
interrupt EINT5, wake up pin KWI114,8/16-bit timer
TMRA10 are pin-shared with P7.5.

59

37

P7.4/TCA1/RXD2/SDAO/ EINT4/KWI113/TMRAOT
TAMPER]1

I/O
(Type A)

P7.4 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

16-bit timer TCA1, UART RXD2, SDAO (I12C data
input/output), external interrupt EINT4, wake up
pin KWI 13, 8/16-bit timer TMRAO1 and TAMPER1
are pin-shared with P7.4.

60

P7.2/EINT2/KWI11/TMRAOO

I/O
(Type A

P7.2 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

External interrupt EINT2, wake up pin KWI111,8/16-
bit timer TMRAOQO are pin-shared with PO.1.

61

P7.1/SCLO/EINT 1/KWI9

I/O
(Type A)

P7.1 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down
resistor.

SCLO (I12C clock input/output), external interrupt
EINT1, wake up pin KWI9 are pin-shared with P7.1.

62

38

P7.0/CS1/SDAO/EINTO/KWI8 TAMPERO

/O
(Type A)

P7.0 is bi-directional I/O pins, which are software
configurable to be with pull-up or pull-down

resistor.
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CST1 (SPI chip select), SDAO (12C data input/output),
external interrupt EINTO, wake up pin KWI8 and
TAMPERO are pin-shared with P7.0.

63

39

VSSA

GND

Analog power ground

64

40

VDDA

Power

Analog positive power supply.
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Recommended external application circuits as below figures, please follow the recommendation to design:
1. ADC Input Filter :

ADC Input Filter

200
MCU AIN EjT-.l.w«——o
I 10nF
2. External Crystal:
External Crystal
I ’Jj HXIN
I J_ L
i 16~22pF [J16MHz
|;C:| HXOT
— MCU

— T
— 6-10pF []32KHz

—] I;Elj LXOUT

3._Power decoupling:
Power Decoupling Cap

Power
Jack

// VDD

MCU

VSS

Note : The 0.1uF near the VDD should be as close as possible to the IC
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4. RESET and DBG pin:

VDD

RESET MCU

|
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2.3 1/0 Circuit Type

/O Type I/O Circuit Description
Type A | EVoo GPIO(without ADC input)
DBG
} P-ch
—P PxDO — RESET
= Pull-up resistor
—P >
PxDI
M pexoE [”
=
& ) Logic Synthesis
g PXFC1 EVeo
£
D—{ Ph
> B Px.x
PxFC2 .
:) )3—| N-ch
N EVss
PxPU
= Pull-down resistor
— —> I
PxPD |
|
T
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/O Type I/O Circuit Description
Type B ) Connect to external
crystal
pxpo [
_’
PxDI
| pxoe ™
4—<<——— ||:| P4.5/LXOUT
é
g | »| Logic Synthesis
£ PxFC1 }&
- L
> >
PXFC N-ch| P-ch
> >
PxPU
S I;’T
J D P4.6/LXIN
—> >
PxPD
.
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/O Type I/O Circuit Description
Type C ) EVoo GPIO (with ADC input)
4{ P<h
™  pPxoo [ ]
< Pull-up resistor
—>
PxDI
™  pxoe [
é Logic Synthesis
T > —>
£ PXFC1 EVeo
£
D—{ P-ch
— >
PXFC2 Px.x
D
> — F
PxPU
= Pull-down resistor
—> > I
PxPD é
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3. Electrical Characteristics

3.1 Absolute Maximum Rating

The absolute maximum ratings are rated values which must not be exceeded during operation, even for an
instant. Any one of the ratings must not be exceeded. If any absolute maximum rating is exceeded, a device may
break down or its performance may be degraded, causing it to catch fire or explode resulting in injury to the user.
Thus, when designing products which include this device, ensure that no absolute maximum rating value wiill
ever be exceeded.

(Vss = OV)
Parameter Symbol Pins Ratings Unit
Supply Voltage Vbp - -0.3t0 6.0 \
Input Voltage Vin All'l/O pins -0.3 to VDD+0.3 \
ESD HBM Voltage
VEespHeM |~ +4.0K \Y
(According to JESD22-A114)
ESD CDM Voltage
Vesocom |- +1000 \Y
(According to JESD22-C101)
Output Current(total) lour Alll/O pins 100 mA
Storage Temperature Tsta - -50to 125 °C
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3.2 Operation Conditions

The following defines the electrical characteristics of the device when it is operated at voltage and temperature

maximum/minimum values. Unless otherwise stated, the standard conditions were determined at "operating

temperature 25 ° C and operating voltage VDD =5 V."

3.2.1 Operation Conditions

Parameter Symbol Min. Typ. Max. Unit
Supply Voltage Vbb 2.0 33 55 \
Analog Supply Voltage Vbpa 2.0 33 55 \4
Reset Voltage (Not) Vrst 1.85 1.90 1.95 Y
Operating Temperature Ta -40 25 85 °C
Note: Reset voltage uses BROR.
3.2.2 Clock Timing
Parameter ‘ Symbol ‘ Condition Min. Typ. Max. Unit
External Clock Source
Low Frequency External Crystal fan - - 32768 - Hz
High Frequency External Crystal fon - 1 - 16 MHz
Internal Clock Source
Ta=25C - 1% 48 + 1%
High Frequency Internal Oscillator Ta =0~ 50°C Note2 - 1% 48 +1%
feLL MHz
(PLLNote! Ta =-20~ 70°C Note2 -1.5% 48 +1.5%
Ta =-40~ 85°C -2% 48 +2%
Ta=25°C -15% 32 +15%
Low Frequency Internal Oscillator | fuirc kHz
Ta =-40~ 85°C -30% 32 +30%

Note 1: High frequency external crystal(HXIN) can be PLL clock source. When high frequency external crystal (HXIN) is PLL

clock source, the external crystal (HXIN) must be 8MHz.
Note 2: The specis under VDD= 5V £10% ( 4.5~5.5V) condition.
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3.2.3 I/O Characteristics

Parameter Symbol Condition Min. Typ. Max. Unit
Input low voltage Vi - 0 - 0.25 vDD \
Input high voltage ViH - 0.75vDD - VDD \

PODSEL=0,
Vour IOL=2.5mA, VDD=3.3V ] ] o4 v
Output low voltage —
V. PODSEL=1, i i 0.4 v
oL IOL=5mA, VDD=3.3V '
PODSEL=0,
. Vors IOH=0.75mA, VDD=3.3V vDD-0.6 ) i v
Output high voltage —
V. PODSEL=T, VDD-0.6 - - v
o2 IOH=1.5mA, VDD=3.3V '
PODSEL=0,
I Vo=0.1*VDD, VDD=3.3V 22 6.7 mA
OL1 -
PODSEL=0, 7 15 mA
Vo=0.3*VDD, VDD=3.3V
Output low current —
PODSEL=1, 5 13.4 mA
I Vo=0.1*VDD, VDD=3.3V )
oLz
PODSEL=1,
Vo=0.3*VDD, VDD=3.3V 14 30 mA
PODSEL=0,
I Vo=0.9*VDD, VDD=3.3V ! 2.4 mA
OH1 —
) I:ODSEL—O, B 3 58 mA
. Vo=0.7*VDD, VDD=3.3V
Output high current —
PODSEL=1, 5 28 i mA
I Vo=0.9*VDD, VDD=3.3V )
OH2
PODSEL=1,
Vo=0.7*VDD, VDD=3.3V 6 1.6 mA
Pull-up resistance RpuLLup | connect to pull-up resistance 10 20 40 kQ
Pull-low Resistance RruLLon [connect to pull-down resistance 10 20 40 kQ

Note 1: Set PODSEL to select the pin driving force.
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3.3 D.C. Characteristics

Operating @ 3.3 V » Ta= -40~85°C
Parameter Symbol Condition Min. Typ. Max. Unit
System clock is PLL( clock source is high
Ibb_No frequency internal oscillator) - 8.2 - mA
fsysclk= PLL 48MHz
System clock is HXTAL
loo_ni fsysclk= HXTAL16MHz - 1 - |MA
Normal Mode
(Code executing from Flash)
System clock is LIRC
loo_nz fsysclk= LIRC 32KHz - 1.2 - mA
System clock is LXTAL
loo_na fsysclk= LXTAL 32768Hz - 1-2 - mA
System clock is PLL( clock source is high
Ibp_sto frequency internal oscillator) - 4.6 - mA
fsysclk= PLL 48MHz
System clock is HXTAL
loo st fsysclk= HXTAL16MHz - 2.5 - mA
Sleep Mode
(CPU clock is stopped)
System clock is LIRC
lop_st.2 fsysclk= LIRC 32KHz - .2 - |mA
System clock is LXTAL
loo_st3 fsysclk= LXTAL 32768Hz - 1-2 - mA
Ipb_bso RTC Disable - 0.6 - UA
Deep Sleep Mode
(CPU and RAM are retained)
Ibp_psi RTC Enable , LXTAL On - 0.6 - UA
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3.4 Power-on Reset Characteristics

Vss=0 + Ta=-40~85°C
Symbol Condition Min. Typ. Max. Unit
tPPW Power-on reset minimum pulse width 1 B ~ ms
tPWUP Warming-up time after a reset is clear and CPU ready _ 4 _ ms
tVDD Power supply rise time 0.5 5 ms

Note: tPWUP does not include BOOTROM code execution time.

Supply voltage(VDD)

Operating voltage

(Note)

tvDD (PP

Power-on reset signaII | \
/ Warm-up counter start

; H

Warm-up counter I__il'lﬂ_ﬂﬂﬂ_lm
! :
| .
' :

CPU and peripheral l— l '7

circuit reset signal

Figure 3-1 Operation Timing of Power-on Reset

Note : In power-down process, the VDD must be 0.2V, then re-power-on to ensure the IC operating normal.
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3.5 BROR Characteristics

Ta=-40~85°C

Parameter Symbol Condition Min. Typ. Max. Unit

VBROR_Rising VDD rise time and fall time > tVDD 1.95 2.0 2.05 \V;
BR'OR detected (tvDD please refer to ch3.4 POR

Vo tage VBROR_ Falllng characteristics } 1.85 1.90 1.95 \V4

Symbol Description Min. Typ. Max. Unit
tBRTOFF BROR voltage detection releasing response time - 1 10 us
tBRTON BROR voltage detecting detection response time - 1 10 us

Supply voltage (VDD)
A

Operating voltage

Levelof detected P veverereriiiiiiiiiiiiiiiiiiiieiirerereeeaXRevenenanananennnnn
voltage } ot

tBRTON : ‘ « BRTOFF
Signal to request the ”
BROR reset interrupt -l
BROR voltage I: : !

detection reset signal

Figure 3-2 BROR

Note : Do not perform any operation when VDD under V1.7V. It will cause the operation abnormal.
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3.6 LVD Characteristics

Ta=-40~85°C
Parameter Symbol Condition Min. Typ. Max. Unit
VDOLVLI Falling Mode 1.90 2.00 2.10 Vv
LVDCRO<LVDCFG>=000 (Note)

VDOLVL2 Falling Mode 2.23 2.35 2.47 v
VDO LVDCRO.<LVDCFG >=001

VDOLVL3 Falling Mode 2.52 2.65 2.78 v
LVDCRO<LVDCFG >=010

VDOLVL4 Falling Mode - 2.71 2.85 2.99 Vv
LVDCRO<LVDCFG >=011

VDILVLI Falling Mode 2.99 3.15 331 Vv
LVDCR1<LVDCFG>=100

VDILVL2 Falling Mode 3.78 3.98 4.18 v
VD1 LVDCR ]'<LVDCFG>— 101

VDILVL3 Falling Mode 3.99 4.20 4.41 v
LVDCR1<LVDCFG>=110

VDILVL4 Falling Mode - 4.28 4.50 4.73 v
LVDCRI<LVDCFG>=111

Symbol Description Min. Typ. Max. Unit
tVLTON Voltage detecting detection response time - 1 10 us

Supply voltage (VDD)
A

Operating voltage

Level of detected voltage

1.9V (Note)

tVLTON | ¢
Signal to request the ]
Voltage detection interrupt : ﬂ

Figure 3-3LVD Interrupt

Note: When LVDO is set to VDOLVL1, BROR may be triggered first when the voltage drops.

Page: 30/ 37
iMQ reserves the right to change the information in this document without prior notice. Please contact iMQ to obtain the latest version of
product specification before placing your order. Use of iMQ devices in life support is entirely at the buyer's risk, and the buyer agrees to defend,
indemnify and hold harmless iMQ from any and all damages, claims, suits or expenses resulting from such use.




iMQ Technology Inc.

INo.: TDDS01-57705-EN(B]

[Name: 5Q7705 Brief Datasheet

Version: V1.4

3.7 ADC Characteristics

VREF_ADC=VDD
45V £ VDD £ 55V Ta=-40~85°C
Parameter Symbol Min. Typ. Max. Unit
Resolution RESADC - 12 - bits
Sampling Rate fabc - - 470 KSPS
Differential Nonlinearity Error
(DNLJ DNLapc - - 25 LSB
Integral Nonlinearity Error (INL) INLapc - - +3.5 LSB
Gain Error Ecain - - =5 LSB
Offset Error EoFFseT - - +45 LSB
Input Voltage Range VADC_RNG - - VDD \
VREF_ADC Voltage Range V/REF_ADC \VVDDNotel Vi
Note 1 : VERF_ADC=VDD, the voltage range 4.5~5.5V
Note 2 : Does not include offset and gain compensation
Note 3 : ADC sample rate = = — x L2250
ote 3 : sample rate 22 X ADCCKDIV -
Example: When system clock is 24MHz - ADCCKDIV set to 0x02 - ADC Sample rate : X2 z = 272.727Ksps

VREF_ADC=VDD
2V £ VDD < 4.5V - Ta=-40~85°C
Parameter Symbol Min. Typ. Max. Unit
Resolution RESADc - 12 - bits
Sampling Rate fabc - - 470 KSPS
Differential Nonlinearity Error
(DNL) DNLapc - - +4 LSB
Integral Nonlinearity Error (INL) INLapc - - 5 LSB
Gain Error Ecamn - - 6 LSB
Offset Error Eorrser - - £6 LSB
Input Voltage Range VADC_RNG - - VDD Vv
VREF_ADC Voltage Range VREF_ADC vDD *1 v
Note 1 : VERF_ADC=VDD, the voltage range 2~5.5V
Note 2 : Does not include offset and gain compensation
Note 3 : ADC sample rate = = — x —L25k_
ote 3 : sample rate 22 X ADCCKDIV -
Example: When system clock is 24MHz - ADCCKDIV set to 0x02 - ADC Sample rate : %x MZ—ZZ = 272.727ksps
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3.8 Flash Characteristics
(Vss =0V, 2.0V £ Vpps 5.5V, Torr =-40 to 85°C)

Parameter Condition Min. Typ. Max. Unit
Number of guaranteed writes to flash .
memory - - 100,000 times
Flash memory write time Write Time (per byte) - - 40 us
Chip Erase - - 40
Flash memory erase time Sector Erase ms
- - 5

(1 sector = 512 bytes)

3.9 EEPROM Characteristics
(Vss =0V - 2.0V £ Vpps 5.5V Topg = -40 to 85°C)

Parameter Condition Min. Typ. Max. Unit
Number of guaranteed writes to .
EEPROM - - 100,000 times
EEPROM write time Write Time (per byte) - - 40 us
Chip Erase - - 40
EEPROM erase time Sector Erase ~ ~ . ms
(1 sector =32 bytes)
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Appendix A. Package Information
LQFP64 (10x10)

D
D1
64 49
LL0nnnnannnnnn
e | =T .
= | = 5 |
= ! — GAGE PLANE—] '
= . hNE - SEATING PLANE
E‘E’DL ﬂ‘ L JE [FH] L
= | =
16— ‘ — 3
[ _
32

TOTTT0T]

|
01111100111

mm
symbol Min. Typ. Max.
A 1.45 1.55 1.65
Al 0.05 N 0.15
A2 1.3 1.4 1.5
b 0.17 0.22 0.27
cl 0.09 _ 0.16
D 11.75 12.00 12.25
D1 9.90 10.00 10.10
E 11.75 12.00 12.25
El 9.90 10.00 10.10
e 0.50 BSC
L 0.45 N 0.75
L1 1.0 REF
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QFN 40(5x5)

D2
O— C0.35X45°
‘ 3 ‘ 40
® ' Juuuuduuuuy
a L0 ] 11
- N
JE— ) ]
— ]
- [
—r - + - -—— - - — - + - i o
@ D [_
- ) ]
3 ) -
2 o
| IOAOMANAND
‘ 1
Al L K
D A
;_? Lt
2|5
= |
e } E
|4
mm
Symbol -
Min. Typ. Max.
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203 REF.
b 0.15 0.20 0.25
D 4.90 5.00 5.10
E 4.90 5.00 5.10
e 0.40 BSC
K 0.20 -- --
D2 3.25 3.30 3.35
E2 3.25 3.30 3.35
L 0.35 0.40 0.45
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Appendix B. Ordering Information

When ordering products, please provide the following details:

Orderin . -
g Product Packing Description
Information
SQ7705LA064SGGR B LQFP64(10x10), Tray, 85°C
Example SQ7705N5040SGGR B QFN40(5x5) , Tray, 85°C
SQ7705N5040SGGR T QFN40(5x5),Tape & Reel, 85°C

Note 1: “Packing”- T: Tape & Reel; B: Tube/Tray
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Appendix C. Product Number Information

Exampl

iMQ SQ product
Product Series

e:

sQ

|

77

05

LA

o
(e
S

)

(7]

[

Sub Series
Package Type
Code Package Type
LA LQFP 10x10
N5 QFN 5x5
Pin Count
Code Pin
040 40
064 64
Program Flash
Code Program Flash
S 64K Bytes
Data Flash
Code Data Flash
G 8K Bytes
RAM
Code RAM
G 8K Bytes
Operating Temp.
Code | Operating Temp.
R -40~85°C
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Revision History

Version Issued Date Description

V14 1. Add ESD HBM & CDM Voltage in 3.1 Absolute Maximum Rating
1. Add Ordering Information

V1.3 2025/9/8 |2. Correct Product Number Information
3. Remove Appendix D. Table of Terminology Abbreviation

V1.2 2025/8/5 |1. Sync with full datasheet V1.2

V1.1 2024/4/18 |1. Sync with full datasheet V1.1

V1.0 2024/1/11 |1. Sync with full datasheet V1.0

V0.7 2023/7/14 |1. First version V0.7 issued
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