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SQ7705, 16-bit Low Powr 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
L] 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

Clock Source
® External High Frequency Crystal : 1~16 MHz
® External Low Frequency Crystal : 32.768 KHz
[ Syetem 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)
/O

[ 53 1/0O for 64pin Package

® 8 external interrupt input (EINTO~EINT7)
[ ) 16 Key-on Wakeup (KWIO~KW!I 15)

Pacakge Type

LQFP 64 (10x10)

12-bit ADC
[ 16 CH ADC input
® ADC Vref
DMA
L] 4CH for Performance Demanding Applications
Peripherals
L] 1 set Low Energy UART
L] 3 sets UART
[ ) 2 sets 12C  (max. 400KHz)
® 2 sets SPI  (max. 10MHz|)

Hardware Accelerated Symmetric Crypto Engine

SHAZ2-256 Hash Engine

AES-128/AES-256 (ECB, CBC, CFB, CTR, OFB) with Side
Channel Attack Countermeasures

Up to 2.9Mbps hardware acceleration engine(AES) for
data encryption/decryption, which is useful for real-
time voice and audio encryption/decryption

applications

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)
Applications

L] Smart Home, Smart Lock,

® BMS System

° Wireless Node Device

® loT Application
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2. Product Overview

2.1 Features

Product No. SQ7705LA064SGGR
Pins/ (10s) 64/ (53)
Operating Voltage 2.0~5.5Vv
Operating Temp. -40~85°C
External Interrupt 16
Flash 64K Bytes
EEPROM 8K Bytes
RAM 8K Bytes
12-bit x16-CH
A10:S (VDD,External)
Interruot External : 8
P Internal : 44
48MHz

Internal Oscillator /
Accuracy

+/-1% @ 0~50°C
+/-1.5% @ -20~70°C
+/- 3% @ -40~85°C

External Crystal

1~16MHz ,32768Hz

BROR 1 Level
8 Levels
LVD {+/_ 3%)*2
8/16-bit Timer A x 3
ULiLE7/ 16-bit TCA x 3
Counter
WDT,TBT,RTC,STM
8/16-bit Timer A x 3
PWM/PPG
16-bit TCA x 3
Communication LEUART x 1 ,UART x 3
SPIx2,12Cx 2
OCDE Yes
Package Type LQFP64(10x10)

Note 2: Detail accuracy please refer to “ 3.6 LVD characteristics
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2.2 Block Diagram
— OCDE
|I:E$)>(([E))(()) .| Low Energy UARTO (=) Test
ISP interface =— DBG
RXDO | —™ 870E Core K=>
IXDO | < UARTO (=
$;<(B: ] UARTI (= 64K Bytes Program |, ~— VREF
Flash 12-bit ADC “— AINO ~ AIN15
RXD2 | —] <&
UART2 =y
TXD2 | ~—
8K Bytes EEPROM |¢
SCLKO | <]
MOSIO | —|
SPIO =
MISO0| «— BKBytes SRAM (=1 ) EINT «— EINTO~7
S0 | —
SCLK1 | =—»
mgg} — SPIN PN Crypt;) Accelerators
N AE «~— KWIO~15
Key On Wakeu
ss1 | —] 256/128 | SHA256 | Key P
SCLO| <>
SDAO| <= 12€0 = TRNG =
SCL1| =—» 12C1 =y L HXIN
SDAT| < INTC PN HXTAL -~ HXOUT
Interrupt control
TCAO| = 16-bit Timer TCAO K= . LXIN
LXTAL -~ LXOUT
TCA1| <— 16-bit Timer TCAT K= DMA4CH (™
TCAZ| <~ 16-bit Timer TCA2 |os, N
BT [
TMRAOO| <> (=5 STMI < P0.0~P0.7
TMRAO1| <> 8/16-bit Timer e P1.0~P1.7
FLTINO | — | TimerAO [TMRAO) | wDT LvVD < > P2.0~P2.6
TMRATQ < » o N 10 PORT :ﬁ.;zs;
TMRAT 1| =— _8/'6'b't Timer = System clock control|(=> ’ )
TMRA20 - Pe.0~66
DM bit Ti «—>P7.0~P7.2,P7.4~P7.5
TMRAZ1| <= _&/16DitTimer . o LIRC PLL
TimerA2 (TMRAZ2)
FLTINZ| —]
DVO 4—' DVO (=

Figure 2.1 SQ7705 Block Diagram

1. TimerA (TMRA) is 8/16-bit timer/counter ; TMRAOO and TMRAO1 are timer/counter input/output function.
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2.3 Pin Assignment/ Description

Product No.: SQ7705LA064SGGR (LQFP64 10x10)

57_] P0.0/TCAQ/RXDO/MOSIO/KWIO/EINTO/TMRAT 1/TAMPERO

59 ] P7.4/TCA1/RXD2/SDAO/ EINT4/KWI13/TMRAO1
[56 ] P0.1/TCA1/TXDO/MISOO/EINT1/KWI1/TMRA20
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|:| |:| |:| H |:| H |:| |:| |:| |:| H |:|
\O| O O 0| \O| LN LN LN LN L) Cal I (3]
oo 1o 5] VDD
P4.7/RTC/EINT7/KW115/ FLTINO [_2 77 ] vss
P4.6/LXIN/EINT6/KWI14/ FLTINT [3 pra

P3.5/EINT5/KWI5

P4.5/LXOUT/EINT5/KWI13/ FLTIN2
/ / / / E P3.6/RXD2/MOSIO/EINT6/KWI16/ TMRAOO

P4.4/HXIN/TCA1/SCL1/EINT4/ KWI12/TAMPER1 | 5

Fy
ES

P3.7/RTC/TXD2/ MISO0/ EINT7/KWI7 /TMRAO |

P4.3/HXOUT/TCAO/SDAI1/ EINT3/kW111 [ 6] P6.0/RXD0/SCKO/EINTO/ KWI8/TMRA10/TAMPERO

P4.2/RESET/EINTZ/KWIT10 [7_]
P5.7/TCA2/CS1/AIN15/ EINT7/kKwi15 8] sQ7705
P5.6/TCA2/SCK1/DVO/ AIN14/EINT6/ kwil4 [ 9]
P5.5/MISO1/AIN 13/EINT5/ kw113 [10_|]

P6.1/TXDO/CSO/EINT1/KWI9/TMRAT 1
P6.2/DVO/EINT2/KWI110/ TMRA20

P6.3/TCA1/TMRA21/EINT3/ KWIT1

P6.4/TCA2/EINT4/KWI12/ FLTIN2/TAMPER1
P5.4/MOSI1/AIN12/EINT4/ KWI12/TAPMER1 I 11

[
|

P6.5/TCAQ/RXDO/EINT5/KWI113/FLTIN1T
VSSA 12

|
N

R L

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

VDDA 13 P2.0/MOSI1 /EINTO/ KWI0/TMRAOO/TAMPERO

W)
O

P5.3/TCAO/AINT1/ VREF_ADC/ EINT3/KW11 [T P2.1/TCA1/MISO1/SDA1 /EINT1/ KWI1/TMRAO1

P5.2/TCA2/AINT0/EINT2/ KWI10 E 34 | P2.2/TCA2/SCK1/SCL1/ EINT2/KWI2/ TMRA10
P5.1/TCA1/TXD 1/AIN9/ EINT1/KWI9 I 16 P2.3/CS1/EINT3/KWI3/TMRAT 1

)
L)

VSS

18
voo [79]

P1.7/TCA1/CSO/AIN7/EINT7/KWI17/FLTINO | 20

P1.6/TCA0/SCKO/AING/ EINT6/KWI6/FLTINT E
VSS

P1.1/TXD1/AINT/ EINTI/ kWil [26_]
P2.6/TCAZ/EINT6/KWI6 [28
El]
vop [32

P1.3/LETXDO/AIN3/EINT3/ kwi3 [ 24
P1.0/RXD 1/AINO/EINTO/ KWI0/TAMPERO [ 27_]

P5.0/TCAQ/RXD 1/AINS/EINTO/KWI8/TAMPERO [ 17
P1.5/TCA1/MISO0/AINS/EINTS/KWIS/FLTINZ [ 22_]

P1.2/LERXDO/AINZ/EINT2/ KW12 [ 25
P2.5/LETXDO/SCL1/EINTS/ Kwis/TMRA21 [ 29

P1.4/TCA0/MOSIO/AIN4/KWI4/ EINT4/TAMPERT [ 23]
2.4/LERXDO/SDA1/EINT4/ KW14/TMRA20/TAMPER1 [ 30

Fig 2- 2 Pin Assignment of SQ7705 (LQFP-64)

Page: 6/ 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.

No.: TDDSO01-S7705-EN(B]) |Name: SQ7705 Brief Datasheet Version: V1.0
64
pi Pin Name/Pin Option /O Type Function Description
in.
1 |vDD Power | Positive power supply.
P4.7 is bi-directional I/O pins, which are software configurable to be with pull-up
,5 P4.7/RTC/EINT7/KWI115/ I/O  |or pull-down resistors.
FLTINO (Type A) [RTC, external interrupt EINT7, wake up pin KWI115, 8/16-bit timer FLTINO input
are pin-shared with P4.7.
P4.6 is bi-directional /O pins, which are software configurable to be with pull-up
3 P4.6/LXIN/EINT6/KW114/ I/O  |or pull-down resistors.
FLTIN1 (Type B) |LXIN, external interrupt EINT6, wake up pin KWI14, 8/16-bit timer FLTIN1 input
are pin-shared with P4.6. LXIN is connected to low frequency external crystal.
P4.5 is bi-directional I/O pins, which are software configurable to be with pull-up
or pull-down resistors.
P4.5/LXOUT/EINT5/KWI113/ /(@]
4 FLTING " B LXOUT, external interrupt EINT5, wake up pin KWI113, 8/16-bit timer FLTINZ input
ype
are pin-shared with P4.5. LXOUT is connected to low frequency external
crystal.
P4.4 is bi-directional I/O pins, which are software configurable to be with pull-up
or pull-down resistors.
P4.4/HXIN/TCA1/SCL1/EINT4 /0
5 w2 " B HXIN, 16-bit timer TCA1, SCL1( 12C bus clock input/output), external interrupt
pe
Y EINT4, wake up pin KWI1 are pin shared with P4.4. HXIN is connect to high
frequency external crystal.
P4.3 is bi-directional I/O pins, which are software configurable to be with pull-up
or pull-down resistors.
P4.3/HXOUT/TCAO/SDA1/ /O
6 HXOUT, 16-bit timer TCAO, SDA1 (12C bus data input/output), external interrupt
EINT3/KWI11 (Type B)
EINT3, wake up pin KWI11 are pin-shared with P4.3. HXOUT is connected to high
frequency external crystal.
P4.2 is bi-directional I/O pins, which are software configurable to be with pull-up
I/O  |or pull-down resistors.
7 |P4.2/RESET/EINT2/KWI10
(Type A) |External interrupt EINT2, wake up pin KWI10 are pin-shared with P4.2.
RESET is pin-shared with P4.2. Reset is low-active.
P5.7 is bi-directional I/O pins, which are software configurable to be with pull-up
8 P5.7/TCA2/CS1/AIN15/ /O  |or pull-down resistors.
EINT7/KWI15 (Type C) |16-bit timer TCA2, CS1 (SPI chip select), ADC input AIN 15, external interrupt EINT7,
wake up pin KWI15 are pin-shared with P5.7.
P5.6 is bi-directional I/O pins, which are software configurable to be with pull-up
9 P5.6/TCA2/SCK1/DVO/ I/O |or pull-down resistors.
AIN14/EINT6/ KWI114 (Type C) | 16-bit timer TCA2, SCK1 (SPI clock), devider output(DVO), ADC input AIN 14,

external interrupt EINT6, wake up pin KWI14 are pin-shared with P5.6.
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64
pi Pin Name/Pin Option I/O Type Function Description
in.
P5.5 is bi-directional I/O pins, which are software configurable to be with pull-up
0 P5.5/MISO1/AIN13/EINT5/ I/O  |or pull-down resistor.
KWI13 (Type C) |IMISO1 (SPI master in salve out), ADC input AIN 13, external interupt EINT5, wake
up pin KWI13 are pin-shared with P5.5.
P5.4 is bi-directional /O pins, which are software configurable to be with pull-up
. P5.4/MOSI1/AIN12/EINT4/ I/O  |or pull-down resistor.
KWI12 (Type C) |IMOSI1(SPI master out slave in), ADC input AIN12, external interrupt EINT4, wake
up pin KWI112 are pin-shared with P5.4.
12 |VSSA GND |Analog power ground
13 |VDDA Power |Analog positive power supply.
P5.3 is bi-directional I/O pins, which are software configurable to be with pull-up
12 P5.3/TCAO/AINT1/ I/O  |or pull-down resistor.
VREF_ADC/ EINT3/KWIT11 (Type C) |16-bit timer TCAO, 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
P5.2/TCA2/AIN10/EINT2/ I/O  |or pull-down resistor.
15
KWI10 (Type C) |16-bit timer TCA2, ADC input AIN 10, 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
P5.1/TCA1/TXD1/AIN9/ I/O  |or pull-down resistor.
16
EINT1/KWI19 (Type C) |16-bit timer TCA1, UART TXD1, ADC input AIN9, external interrupt EINT1, wake
up pin KWI19 are pin-shared with P5.1.
P5.0 is bi-directional I/O pins, which are software configurable to be with pull-up
7 P5.0/TCAO/RXD1/AIN8/EINT I/O  |or pull-down resistor.
0/KWI8 (Type C) |16-bit timer TCAO, UART RXD1, ADC input AINS8, external interrupt EINTO, wake up
pin KWI8 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
P1.7/TCA1/CSO/AIN7/EINT7/ I/O  |or pull-down resistor.
20 |KWI7/FLTINO (Type C) | 16-bit timer TCA1, CSO (SPI chip select), ADC input AIN7, external interrupt EINT7,
wake up pin KWI7,8/16-bit timer FLTINO input are pin-shared with P1.7.
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64
pi Pin Name/Pin Option I/O Type Function Description
in.
P1.6 is bi-directional I/O pins, which are software configurable to be with pull-up
or pull-down resistor.
P1.6/TCAO/SCKO/AING/ I/0
21 16-bit timer TCAO, SCKO ( SPI clock input/output), ADC input AING6, external
EINT6/KWI6/FLTIN1 (Type C)
interrupt EINT6, wake up pin KWI16, 8/16-bit timer FLTIN 1 input are pin-shared with
P1.6.
P1.5 is bi-directional I/O pins, which are software configurable to be with pull-up
or pull-down resistor.
P1.5/TCA1/MISOO0/AIN5/EIN /(@]
22 16-bit timer TCA1, MISOO (SPI master in slave out), ADC input AIN5, external
T5/KWI5/FLTIN2 (Type C)
interrupt EINT5, wake up pin KWI5, 8/16-bit timer FLTINZ input are pin-shared
with P1.5.
P1.4 is bi-directional I/O pins, which are software configurable to be with pull-up
23 P1.4/TCAO/MOSIO/AIN4/KWI I/O  |or pull-down resistor.
4/ EINT4 (Type D) |16-bit timer TCAO, MOSIO(SPI master out slave in), ADC input AIN4, external
interrupt EINT4, wake up pin KW14 are pin-shared with P1.4.
P1.3 is bi-directional I/O pins, which are software configurable to be with pull-up
5 P1.3/LETXDO/AIN3/EINT3/ I/O  |or pull-down resistor.
4
KWI3 (Type C) |Low energy UART LETXDO, ADC input AIN3, external interrupt EINT3, wake up pin
KWI3 are pin-shared with P1.3.
P1.2 is bi-directional I/O pins, which are software configurable to be with pull-up
55 P1.2/LERXDO/AIN2/EINT2/ I/O  |or pull-down resistor.
KWI12 (Type C) |Low energy UART LERXDO, ADC input AIN2, external interrupt EINT2, wake up
pin KWI2 are pin-shared with P1.2.
P1.1 is bi-directional I/O pins, which are software configurable to be with pull-up
5 P1.1/TXD1/AIN1/ EINT1/ I/O  |or pull-down resistor.
6
KWI11 (Type C) |JUART TXD1, ADC input AINT1, external interrupt EINT 1, wake up pin KWI1 are pin-
shared with P1.1.
P1.0 is bi-directional I/O pins, which are software configurable to be with pull-up
5 P1.0/RXD1/AINO/EINTO/ I/O  |or pull-down resistor.
7
KWI0 (Type C) |UART RXD1, ADC input AINO, external interrupt EINTO, wake up pin KWIO are pin-
shared with P1.0.
P2.6 is bi-directional I/O pins, which are software configurable to be with pull-up
I/O  |or pull-down resistor.
28 |P2.6/TCA2/EINT6/KWI6
(Type C) |16-bit timer TCAZ2, external interrupt EINT6, wake up pin KWI6 are pin-shared with
P2.6.
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P2.5 is bi-directional I/O pins, which are software configurable to be with pull-up
P2.5/LETXDO/SCL1/EINT5/ IO  |or pull-down resistor.
27 KWI5/TMRAZ21 (Type C) |Low energy UART LETXDO, SCL1 (12C clock input/output), external interrupt
EINT5, wake up pin KWI5, 8/16-bit timer TMRAZ21 are pin-shared with P2.5.
P2.4 is bi-directional /O pins, which are software configurable to be with pull-up
P2.4/LERXDO/SDA1/EINT4/ I/O  |or pull-down resistor.
%0 KWI14/TMRAZ20 (Type C) |Low energy UART LERXDO, SDAT1 (I2C data input/output), external interrupt
EINT4, wake up pin KWI4, 8/16-bit timer TMRAZ20 are pin-shared with P2.4.
31 |VSS GND |Ground
32 |vDD Power |Positive power supply.
P2.3 is bi-directional /O pins, which are software configurable to be with pull-up
P2.3/CS1/EINT3/KWI3/TMRA I/O  |or pull-down resistor.
33 11 (Type A) |CS1(SPI chip select), external interrupt EINT3, wake up pin KWI13, 8/16-bit timer
TMRA11 are pin-shared with P2.3.
P2.2 is bi-directional I/O pins, which are software configurable to be with pull-up
P2.2/TCAZ/SCK1/SCLI/ Vo or pull-down resistor.
34 16-bit timer TCA2, SCK1(SPI clock input/output), SCL1( I12C clock input/output),
EINT2/KWI2/TMRA10 (Type A)
external interrupt EINT2, wake up pin KWI12, 8/16-bit timer TMRA10 are pin-
shared with P2.2.
P2.1 is bi-directional I/O pins, which are software configurable to be with pull-up
P2.1/TCA1/MISO1/SDAT1 I/O or pulkdown resistor.
35 16-bit timer TCA1, MISO1(SPI master in slave out), SDA1( 12C data input/output),
/EINT1/ KWI1/TMRAO1 (Type A
external interrupt EINT1, wake up pin KWI1, 8/16-bit timer TMRAO 1are pin-
shared with P2.1.
P2.0 is bi-directional I/O pins, which are software configurable to be with pull-up
P2.0/MOSIT /EINTO/ I/O  |or pull-down resistor.
% KWI10/TMRAOO (Type A) [MOSIT(SPI master out slave in), external interrupt EINTO, wake up pin KWI0, 8/16-
bit timer TMRAOO are pin-shared with P2.0.
P6.6 is bi-directional I/O pins, which are software configurable to be with pull-up
P6.6/TCA1/TXDO/EINT6/KWI I/O  |or pull-down resistor.
37 14/ FLTINO (Type A) |16-bit timer TCA1, UART TXDO, external interrupt EINT6, wake up pin KW114,

8/16-bit timer FLTINO input are pin-shared with P6.6.
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Pin. Pin Name/Pin Option I/O Type Function Description
P6.5 is bi-directional I/O pins, which are software configurable to be with pull-up
P6.5/TCAO/RXDO/EINT5/KWI I/O  |or pull-down resistor.
78 13/FLTIN1 (Type A) |16-bit timer TCAO, UART RXDO, external interrupt EINT5, wake up pin KWI13,
8/16-bit timer FLTIN1 input are pin-shared with P6.5.
P6.4 is bi-directional /O pins, which are software configurable to be with pull-up
P6.4/TCA2/EINT4/KWI12/ I/O |or pull-down resistor.
3 FLTINZ (Type A) |16-bit timer TCAZ, external interrupt EINT4, wake up pin KWI12, 8/16-bit timer
FLTINZ input are pin-shared with P6.4.
P6.3 is bi-directional /O pins, which are software configurable to be with pull-up
P6.3/TCA1/TMRAZ21/EINT3/ I/O  |or pull-down resistor.
%0 KWIT1 (Type A) |16-bit timer TCA1, external interrupt EINT3,wake up pin KWI11, 8/16-bit timer
TMRAZ21 are pin-shared with P6.3.
P6.2 is bi-directional I/O pins, which are software configurable to be with pull-up
P6.2/DVO/EINT2/KWI10/ I/O  |or pull-down resistor.
! TMRAZ20 (Type A) |Divider output DVO, external interrupt EINT2, wake up pin KWI10, 8/16-bit timer
TMRAZ20 are pin-shared with P6.2.
P6.1 is bi-directional I/O pins, which are software configurable to be with pull-up
P6.1/TXDO/CSO/EINT1/KWI9/ | I/O  |or pull-down resistor.
2 TMRATI (Type A) [UART TXDO, CSO(SPI chip select), external interrupt EINT1, wake up pin KWI9 are
pin-shared with P6.1.
P6.0 is bi-directional I/O pins, which are software configurable to be with pull-up
a3 P6.0/RXD0/SCKO/EINTO/ IO  |or pull-down resistor.
KWI8/TMRA10 (Type A) [UART RXDO, SCKO(SPI clock input/output), external interrupt EINTO, wake up pin
KWI8, 8/16-bit timer TMRA10 are pin-shared with P6.0.
P3.7 is bi-directional I/O pins, which are software configurable to be with pull-up
P3.7/RTC/TXD2/ MISO0Q/ I/O  |or pull-down resistor.
4 EINT7/KWI7 /TMRAO1 (Type A) [RTC, UART TXD2, SPI MISOO, external interrupt EINT7, wake up pin KWI17, 8/16
timer TMRAOT1 are pin-shared with P3.7.
P3.6 is bi-directional I/O pins, which are software configurable to be with pull-up
P3.6/RXD2/MOSIO/EINT6/KW |  I/O  |or pull-down resistor.
45 16/ TMRAOO (Type A) [UART RXD2, SPI MOSIO, external interrupt EINT6, wake up pin KWI16, 8/16 timer
TMRAOO are pin-shared with P3.6.
P3.5 is bi-directional I/O pins, which are software configurable to be with pull-up
46 |P3.5/EINT5/KWI15 Vo or pull-down resistor.
(Type A)

External interrupt EINT5, wake up pin KWI5 are pin-shared with P3.7.
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47 |VSS GND |Ground
48 |vDD Power |Positive power supply.
P3.4 is bi-directional I/O pins, which are software configurable to be with pull-up
49 |P3.4/TXD1/EINT4/KW14/DBG Vo or pull-down resistor.
(Type Al UART TXD1, external interrupt EINT4, wake up pin KWI4 are pin-shared with P3.4.
PO0.7 is bi-directional /O pins, which are software configurable to be with pull-up
P0.7/TCAO/RXD1/CSO/EINT7/ /O or pull-down resistor.
>0 KWI17 (Type A) |16-bit timer TCAO, UART RXD1, CSO (SPI chip select), external interrupt EINT7, wake
up pin KWI17 are pin-shared with P0.7.
P0.6 is bi-directional I/O pins, which are software configurable to be with pull-up
P0.6/LETXDO/SCKO/ EINT6 /O or pull-down resistor.
! /KWI16 (Type A) |[Low energy UART LETXDO, SCKO(SPI clock input/output), external interrupt EINT6,
wake up pin KWI6 are pin-shared with P0.6.
PO.5 is bi-directional I/O pins, which are software configurable to be with pull-up
P0O.5/LERXDO/MISOO/EINT5/ /O or pull-down resistor.
> KWI5/ (Type A) [Low energy UART LERXDO, MISOO( SPI master in slave out), external interrupt
EINT5, wake up pin KWI5 are pin-shared with P0.5.
P0.4 is bi-directional I/O pins, which are software configurable to be with pull-up
53 |P0.4/MOSIO /EINT4/KWI4 VO |orpulldown resistor.
(Type A) [MOSIO(SPI master out slave in), external interrupt EINT4, wake up pin KWI14 are pin-
shared with P0.4.
PO0.3 is bi-directional I/O pins, which are software configurable to be with pull-up
54 |P0.3/CS0/ EINT3/KWI3 I/O  |or pull-down resistor.
(Type A) |CSO(SPI chip select), external interrupt EINT3, wake up pin KWI3 are pin-shared
with P0.3.
PO0.2 is bi-directional I/O pins, which are software configurable to be with pull-up
P0.2/TCA2/ SCKO/EINT2/ I/O  |or pull-down resistor.
> KWI2/TMRAZ21 (Type A) |16-bit timer TCAZ2, SCKO(SPI clock input/output), external interrupt EINT2, wake up
pin KW12, 8/16-bit timer TMRAZ21 are pin-shared with P0.2.
PO.1 is bi-directional I/O pins, which are software configurable to be with pull-up
PO.1/TCA1/TXD0O/MISOO/EIN /O |or pull-down resistor.
> T1/KWI11/TMRA20 (Type A) |16-bit timer TCAT, 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.
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P0.0 is bi-directional I/O pins, which are software configurable to be with pull-up
P0.0/TCAO/RXD0O/ MOSIO/ I/O  |or pull-down resistor.
> EINTO/KWIO /TMRAT1 (Type A) |16-bit timer TCAO, UART RXDO, MOSIO(SPI master out slave in), external interrupt
EINTO, wake up pin KWIO, 8/16-bit timer TMRA11 are pin-shared with PO.0.
P7.5 is bi-directional I/O pins, which are software configurable to be with pull-up
P7.5/TXD2/SCLO/EINT5/ /O or pull-down resistor.
> KWI114/TMRA10 (Type A) [UART TXD2, SCLO(I2C clock input/output), external interrupt EINT5, wake up pin
KW114,8/16-bit timer TMRA10 are pin-shared with P7.5.
P7.4 is bi-directional I/O pins, which are software configurable to be with pull-up
P7.4/TCA1/RXD2/SDA0/ I/O |or pull-down resistor.
> EINT4/KWI13/TMRAO1 (Type A) |16-bit timer TCA1, UART RXD2, SDAO(I2C data input/output), external interrupt
EINT4, wake up pin KWI 13, 8/16-bit timer TMRAO1 are pin-shared with P7.4.
P7.2 is bi-directional I/O pins, which are software configurable to be with pull-up
60 |P7.2/EINT2/KWI11/TMRAOO VO |orpulkdown resistor.
(Type A) |External interrupt EINT2, wake up pin KWI111,8/16-bit timer TMRAOO are pin-shared
with PO.1.
P7.1 is bi-directional I/O pins, which are software configurable to be with pull-up
61 |P7.1/SCLO/EINTI/KWI10 I/O  |or pull-down resistor.
(Type A) [SCLO(I2C clock input/output), external interrupt EINT 1,wake up pin KWI10 are pin-
shared with P7.1.
P7.0 is bi-directional I/O pins, which are software configurable to be with pull-up
I/O  |or pull-down resistor.
62 |P7.0/CS1/SDAO/EINTO/KWI19
(Type A) |CS1(SPI chip select), SDAO(I2C data input/output), external interrupt EINTO, wake
up pin KWI19 are pin-shared with P7.0.
63 |VSSA GND |Analog power ground
64 |VDDA Power |Analog positive power supply.
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Recommended external application circuits as below figures, please follow the recommendation to design :

1. ADCInput Filter :
ADC Input Filter

200

MCU AN [ T—W——O
10nF

1}.___1

2. External Crystal :

External Crystal

— }Téj HXIN
i 16~22pF [J 16MHz
— |;C:| HXOT

L s s =
#— 6-10pF []32KHz

___i}____:[______[:fj LXOUT
3._Power Decoupling :

Power Decoupling Cap

Power
Jack

MCU

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

10KQ é A

le) TuF

RESET MCU

|
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2.4 1/0 Circuit Type

/O Type

I/O Circuit

Description

Type A

SNg Jeulaid]

PxDO
EE—
PxDI
>
PxOE
4%#
—>
PxFC1
—>
PxFC2
PxPU
—>
PxPD

Logic Synthesis

EVoo

—

P<h

= Pull-up resistor

Px.x

1| A

= Pull-down resistor|

GPIO(without ADC input)

DBG
RESET
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/O Type I/O Circuit Description
Type B " Connect to external
crystal
I pPxpo [
_>
PxDI
™ pPxoE [
44—— I | P4.5/LXOUT
)
%l > | p] Logic Synthesis
o PxFC1 &
G L
> >
PXEC N-ch| P-ch
> —»
PxPU
S ‘,ﬁ'
’ D P4.6/LXIN
—> >
PxPD
v
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/O Type

I/O Circuit

Description

Type C

=

= Pull-up resistor

4| Ph
i PxDO >
>
PxDI
»  pxoe [

A

> |_p] Logic Synthesis
5 PxFC1
m
3
=X
w
G+H——>» —>
PxFC2
» —»
PxPU
E— —P
PxPD
ﬁﬁpm
A/D converter; 0|
T N-th
o

= Pull-down resistor

GPIO (with ADC input)
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3. Electronic Characteristics

3.1Absolute 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 will ever be exceeded.

(Vss = 0V)
Parameter Symbol Pins Ratings Unit
Supply Voltage Vbp - -0.3t0 6.0 Vv
Input Voltage Vin All'l/O pins -0.3 to VDD+0.3 \
Output Current(total) lour Alll/O pins 100 mA
Storage Temperature Tsta - -50 to 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 \
Operating Temperature Ta -40 25 85 °C
3.2.2 Clock Timing
Parameter ‘ Symbol ‘ Condition Min. Typ. Max. Unit
External Clock Source
Low Frequency External Crystal foan - - 32768 - Hz
High Frequency External Crystal P - 1 - 16 MHz
Internal Clock Source
Ta = 25°C - 1% 48 +1%
High Frequency Internal Oscillator Ta =0~ 50°C Note2 - 1% 48 +1%
frLL 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 | furc kHz
Ta =-40~ 85°C -30% 32 +30%

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

clock source, the external crystal{HXIN) must be 8MHz.

Note 2: The spec is under VDD= 5V £10% ( 4.5~5.5V) condition.
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3.2.3 |/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=5mA, VDD=5V . i 0.6 v
Output low voltage —
v PODSEL=1, . i 0.6 Vv
o IOL=10mA, VDD=5V '
PODSEL=0,
. Von IOH=1.75mA, VDD=5V VDD-0.6 i i v
Output high voltage —
V. PODSEL=1, VDD-0.6 - - v
oH2 IOH=3.5mA, VDD=5V '
PODSEL=0,
| Vo=0.1*VDD, VDD=5V 6 13.5 ) mA
OL1
PODSEL=0,
Outout low current V0=0.3*V/DD, VDD=5V 15 31 ) mA
LU Y PODSEL=T, . . ] A
| Vo=0.1*VDD, VDD=5V
oLz
PODSEL=1,
\/0=0.3*V/DD, VDD=5V 24 >4 - mA
PODSEL=0,
| V0=0.9*VDD, VDD=5V 2.5 .8 ” mA
OH1
PODSEL=0,
_ \/0=0.7*V/DD, VDD=5V 6.5 12 - mA
Output high current —
PODSEL=1, 5 9.6 i mA
| V0=0.9*VDD, VDD=5V '
OH2
PODSEL=1,
V0=0.7*VDD, VDD=5V 13 24 ” mA
Pull-up resistance RruLLup | connect to pull-up resistance 10 20 40 kQ
Pull-low Resistance RruLLon | connect to pull-down resistance 10 20 40 kQ
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Parameter Sy(l;rllb Condition Min. Typ. Max. Unit
Input low voltage Vi - 0 - 0.25 vDD \%
Input high voltage ViH - 0.75vDD - VDD Vv

PODSEL=0,
Vot IOL=2.5mA, VDD=3.3V ] - o4 v
Output low voltage —
V. PODSEL=1, ) . 0.4 Y
oL IOL=5mA, VDD=3.3V '
PODSEL=0,
. Vout | |0H=0.75mA, VDD=3.3V vDD-0.6 ] ] v
Output high voltage —
V. PODSEL], VDD-0.6 - - v
o IOH=1.5mA, VDD=3.3V '
PODSEL=0,
| Vo=0.1*VDD, VDD=3.3V 2.5 6.7 ) mA
oL1 —
PODSEL=0, 7 15 . mA
Output | rrent Vo=0.3*VDD, VDD=3.3V
utput low curre PODSEL=1, - 4 ] —
| Vo=0.1*VDD, VDD=3.3V )
OoL2
PODSEL=1,
Vo=0.3*VDD, VDD=3.3V 14 30 ) mA
PODSEL=0,
| V0=0.9*VDD, VDD=3.3V ] 24 - mA
OH1 =
PODSEL=0, 3 5g ) mA
. Vo=0.7*VDD, VDD=3.3V
Output high current —
PODSEL=1, 2 48 ) mA
| Vo=0.9*VDD, VDD=3.3V )
OH2
PODSEL=1,
V0=0.7*VDD, VDD=3.3V 6 .6 ] mA
Pull-up resistance Rrutur| connect to pull-up resistance 10 20 40 kQ
Pull-low Resistance  |ReuLLon| connect to pull-down resistance 10 20 40 kQ
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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 sourcs is high
Ibp_no frequency internal oscillator) - 6.5 - mA

fsysclk= PLL 48MHz

System clock is HXTAL
loo_ni fsysclk= HXTAL 1 6MHz - 38 - mA

Normal Mode

(Code executing from Flash)

System clock is LIRC
loo_nz fsysclk= LIRC 32KHz - 0.7 - |mA

| System clock is LXTAL _ 0.7 - mA
DD_N3 fsysclk= LXTAL 32768Hz '

System clock is PLL( clock sourcs is high
Ibp_sto frequency internal oscillator) - 4.5 - mA
fsysclk= PLL 48MHz

System clock is HXTAL

loo_st.1 fsysclk= HXTAL16MHz - .3 - mA
Sleep Mode
(CPU clock is stopped)
System clock is LIRC
loo_st2 fsysclk= LIRC 32KHz - 0.7 - mA
System clock is LXTAL
loo_st3 fsysclk= LXTAL 32768Hz - 0.7 - mA
IDDJ)so RTC Disable - 1.2 - uA
Deep Sleep Mode
(CPU and RAM are retained)
Ipp_ps1 RTC Enable , LXTAL On - 1.8 - UA
Operating @ 3.3 V , Ta= 25°C
Parameter Symbol Condition Min. Typ. Max. Unit
Ibb_bso RTC Disable - 1.2 - UA
Deep Sleep Mode
(CPU and RAM are retained)
Ibp_ps1 RTC Enable , LXTAL On - 1.8 - 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 _ ~ ms
tPWUP Warming-up time after a reset is clear and CPU ready _ 4 ~ ms
tVDD Power supply rise time 0.5 B 5 ms

Note: tPWUP does not include BOOTROM code execution time.

Supply voltage(VDD)

Operating voltage

(Note)

0.2v

tvDD

Power-on reset signal

/ Warm-up counter start : :
Warm-up counter L_ﬂ_ﬂ_ﬂm-l_ﬂ_ﬂ_
clock ) UL U

tPWUP

CPU and peripheral l— I—

circuit reset signal

FIGURE 3- 1 OPERATION TIMING OF POWER ON RESET

Note : In power-down process, the VDD must be 0V, 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 V4
BRIOR detected (tvDD please refer to ch3.4 POR
Vo tage VBROR_ Falllr‘lg characteristics ) 1.85 1.90 1.95 \V4

Supply voltage (VDD)
A

Operating voltage

Levelofdetected f--cvovveevirnrninnnniiiiiinnan,

voltage

(Note)

Signal to request the
BROR reset interrupt

tBRTON I . N ' tBRTOFF

BROR voltage

l

detection reset signal

I

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
VDOLVL1  |Falling Mode, LVDOCFG=000 (Note) 1.94 2.00 206 |V
VDOLVL2  |Falling Mode, LVDOCFG =001 2.28 2.35 242 |V
VDOLVL3  |Falling Mode, LVDOCFG =010 2.57 2.65 273 |V
VDOLVL4  |Falling Mode, LVDOCFG =011 2.76 2.85 294 |V
b VDILVLI Falling Mode, LVD1CFG=100 3.06 3.15 3.24 \%
VDILVLZ2 |Falling Mode, LVD1CFG=101 3.86 3.98 4.10 \%
VDILVL3 |Falling Mode, LVD1CFG =110 4.07 4.20 433 |V
VDILVL4 |Falling Mode, LVD1CFG =111 4.37 4.50 464 |V

Parameter Symbol Condition Min. Typ. Max.

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 : ”

FIGURE 3- 3 LVD
Note : It may trigger BROR.
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3.7 ADC Characteristics

VREF_ADC=VDD
4.5V < VDD £ 55V, Ta=-40~85°C
Parameter Symbol Min. Typ. Max. Unit
Resolution RESapc - 12 - bits
Sampling Rate fac - - 470 KSPS
Differential Nonlinearity Error DNLapc _ _ +25 LSB
(DNL) e
Integral Nonlinearity Error (INL) INLapc - - +3.5 LSB
Gain Error Ecan - - +5 LSB
Offset Error Eorrser - - +4.5 LSB
Input Voltage Range Vapc rnG - - VDD v
VREF_ADC Voltage Range Vrer_anc VDDMete! v
Note 1 : VERF_ADC=VDD, the voltage range 4.5~5.5V
Note 2 : ADC sample rate = = — x 2k
ote 2 : sample rate 72 X ADCCKDIV .
ex. When system clock is 24MHz, ADCCKDIV set to 0x02, ADC Sample rate - 5% 422 Z = 272.727ksps

VREF_ADC=VDD
2V £ VDD £ 5.5V, Ta=-40~85°C
Parameter Symbol Min. Typ. Max. Unit
Resolution RESADC - 12 - bits
sampling Rate fanc - - 470 KSPS
Differential Nonlinearity Error DNLapc _ B +4 LSB
(DNL) -
Integral Nonlinearity Error (INL) INLAbc - - 5 LsB
Gain Error Ecam - - +6 LSB
Offset Error Eorrser - - 16 LSB
Input Voltage Range Vapc rNG - - VDD v
VREF_ADC Voltage Range Virer_apc VDD Meret v
Note 1 : VERF_ADC=VDD, the voltage range 2~5.5V
Note 2 : ADC sample rate = = — x 2o
ote 2 : sample rate 72 X ADCCKDIV R
ex. When system clock is 24MHz, ADCCKDIV set to Ox02, ADC Sample rate . X5z = 272.727ksps
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3.8 Flash Characteristics

(Vss = 0V, 2.0V < Vpp< 5.5V, Top = -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 ms

Sector Erase

(1 sector = 512 bytes) - - 5

3.9 EEPROM Characteristics

(Vss = 0V, 2.0V < Vpp< 5.5V, Topr =-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 T

Chip Erase - - 40

EEPROM erase time ms

Sector Erase

(1 sector =32 bytes) - - 5
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4. Addressing Space

The address space is divided into program and data spaces. The code and data access can be byte access or word
access. The addressable memory space is 64KB of program and 64KB of data memory. This device offers MPU
(Memory Protection Unit) feature. The space is able to be divided into ADM Mode and User Mode. Under ADM
Mode, the user can access whole area. Under User Mode, the user can only access the area define by the setting
value of MPU(Memory Protection Unit) register .

4.1 Program Memory

0x1000 0x1000
SRAM
0x2000
Flash Lower Flash
(0x0000~0XFFFF) (0x2000~0xFFFF)
OxFFFF OxFFFF
PMCFG=0x00 PMCFG=0x05

Program Memory Mapping (ADM Mode)

FIGURE 4- 1 PROGRAM MEMORY MAPPING (ADM Mode)
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0x0000 0x0000
0x1000
SRAM_USTR - = =~z 5= = =
(SRAM_USTR~Ox 1FFF)
0x2000
Non Readable Non Readable
FLS_USTR FLS_USTR
Lower Flash Lower Flash
(FLS_USTR~OxXFFFF) (FLS_USTR~OxXFFFF)
oxFFFF | INTVECTOR OXFFFF
PMCFG=0x00 PMCFG=0x05

Program Memory Mapping (USER Mode)

FIGURE 4- 2 PROGRAM MEMORY MAPPING (User Mode)
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4.2 Data Memory
0x0000 SFR 0x0000 SFR 0x0000 SFR 0x0000 SFR
0x1000 0x1000 0x1000 0x1000
SRAM SRAM SRAM SRAM
0x3000 0x3000 0x3000 0x3000
EEPROM EEPROM EEPROM
Ox4EQ00 Ox4EQ00 Ox4EQ00
Reserved
Reserved Reserved 0x5000
0x8000 0x8000 Lower Flash Lower Flash
44KB 52KB
Upper Flash Lower Flash (0X5000~OXFFFF) (0x3000~OXFFFF)
32KB 32KB
(0x0000~0x7FFF) (0x8000~OXFFFF)
OXFFFF OXFFFF OXFFFF OXFFFF
DMCFG=0x40 DMCFG= 0x50 DMCFG=0x51 DMCFG= 0x53

Data Memory Mapping (ADM Mode)

FIGURE 4- 3 DATA MEMORY MAPPING (ADM Mode)
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0x0000

0x1000
SRAM_USTR

0x3000

EEP_USTR

0x4EO00

0x8000

FLS_USTR

OXFFFF

EEPROM

(EEP_USTR~O0x4DFF)

Reserved

Upper Flash
32KB
(0X0000~0x7FFF)

DMCFG=0x40

0x0000 SFR
0x1000 ]
SRAM_USTR|— —— gﬁﬁ[\_/l_ P
(SRAM_USTR~Ox2FFF)
0x3000
EEP_USTRL _ _ _ _ _ _ _ __._
EEPROM
(EEP_USTR~O0x4DFF)
0x4EQ00
Reserved
0x8000
Lower Flash
32KB
(0x8000~0xFFFF)
OXFFFF
DMCFG= 0x50

Data Memory Mapping (User Mode)

FIGURE 4- 4 DATA MEMORY MAPPING (User Mode)

Note : FLS_USTRcan be configured to Upper Flash orLower Flash

Memory Starting address End address
SFR 0x0000 OXOFFF
SRAM 0x1000 Ox2FFF
EEPROM Array 0x3000 Ox4DFF

TABLE 4- 1 PERIPHERAL MEMORY MAP

indemnify and hold harmless iMQ from any and all damages, claims, suits or expenses resulting from such use.
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5. System Operation

5.1 Operating Modes

This device offers three operating modes: Normal mode, Sleep mode , and Deep sleep mode.

Normal mode is the normal operating condition. Enter either Sleep mode or Deep sleep mode, it can reduce
the power dissipation. The power consumption under deep sleep mode is around TuA.

This table summarizes the functions that are enabled/ disable under different operating modes.

Mode Normal Sleep Deep Sleep
CPU
Clock ON OFF OFF
Periph
Clock ON* ON* OFF*
LDO ON ON OFF*
BROR ON* ON* ON*
LvVD OFF* OFF* OFF*
PLL ON* ON* OFF
HXTAL OFF* OFF* OFF
LXTAL OFF* OFF* OFF*
LIRC ON ON ON
RTC OFF* OFF* OFF*
LEUART OFF* OFF* OFF*
Flash ON ON OFF
EEPROM ON ON OFF
RAM ON ON Retention
Note * 1 User can enable or disable by software setting.
Retention: Data retention.

TABLE 5-1 SYSTEM OPERATION MODES
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6. Memory Protction Unit (Operate in ADM Mode, User Mode)

6.1 Function

SQ7705 offers MPU (Memory Protection Unit) feature. The resource can be seperated into ADM Mode and
User Mode. Under ADM Mode, the user can access whole system. Under User Mode, the user can only access
the area defined by the configuration of MPU({Memory Protection Unit) register .

The interrupt vector and reset vector are different between ADM Mode and User Mode. They are considered
as two independent system, Exchanging modes follows “ Mode Exchange” flow.

User can use only ADM Mode. In this case, the MCU operates as traditional MCU. However, User Mode must
operate with ADM Mode. This feature is applicable for 2nd developemt scenario.

For Flash/EEPROM/SRAM, user can divide the memory into ADM area and User area through setting User
Start address. The firmware/data for ADM Mode and User Mode are stored in ADM area and User area
independently.

For the peripherals (12C, UART, Timer,GPIO), user could config the peripherals to be available for ADM Mode
only or both ADM/User Mode. If the peripherals are configed as ADM Mode only, then the peripherals can be
accessed in ADM Mode only and they are not available under User mode. If the peripherals are configed as
ADM/User Mode, then the peripherals (excluding the interrupts ) can be accessed in both ADM mode and
User mode.
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Appendix A. Product Number Information

=]

Example : sQ 17 05 LA 064 S G G
SQ Series l [
Product Series
Sub Series
Package Type
Code |Package Type Code Package Type
ST SOT23 SD SDIP
SP SOP LQ LQFP 7x7
MS MSOP LA LQFP 10x10
SS SSOP LE LQFP 14x14
DP PDIP N4 QFN 4x4
TS TSOP N5 QFN 5x5
DS TSSOP
Pin Count
Code Pin Count Code Pin Count
005 5 032 32
006 6 036 36
008 8 040 40
010 10 044 44
014 14 048 48
016 16 064 64
020 20 080 80
024 24 096 96
028 28 100 100
Program Flash
Data Flash
RAM
Program Flash/ Program Flash/
Code|Data Flash / RAM | Code [Data Flash / RAM
Size Size
A 128 Bytes K 24K Bytes
B 256 Bytes M 32K Bytes
E 512 Bytes N 40K Bytes
J 1K Bytes P 48K Bytes
L 2K Bytes S 64K Bytes
T 4K Bytes U 96K Bytes
G 8K Bytes %% 128K Bytes
C 12K Bytes \ N/A
H 16K Bytes
Operating Temp
Code| Operating Temp.
R -40~85°C

iMQ reserves the right to change the information in this document without prior notice. Please contact iMQ to obtain the latest version of
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Appendix B. Pacakge Information

LQFP64(10x10)

D
D1

64

L0000 nnni

1 ‘ =
—] @ i :48 g
| m— — .
| m— ‘ — Q ]
| m—  — |
— | — GAGE PLANE— !
— — oA A
—l A~ A = — SEATING PLANE
n— T E w| W
— —
— —
| m—  — |
| m—  — |
| m—  — |
| m—  — |
16— — 33

]
|
L

T

]
AZ
A

[
F ]

Symbol Mm
Min. Typ. Max.
A 1.45 1.55 1.65
Al 0.05 - 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
E1l 9.90 10.00 10.10
3| 0.50 BSC
L 0.45 - 0.75
L1 1.0 REF
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Revision History

Version Approved .
Date Description
Ver 1.0 2023/7/20 1. Modify “4. Addressing Space” about Program and Data Memory Mapping

description for ADM and User Mode

Ver 0.7 2022/10/25 |l1stissued.
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