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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"

Active

ARM® Cortex®-M4F

32-Bit Single-Core

160MHz

CANbus, CSIO, EBI/EMI, I2C, LINbus, SPI, UART/USART, USB
DMA, I2S, LVD, POR, PWM, WDT
154

384KB (384K x 8)

FLASH

36K x 8

2.7V ~ 3.6V

A/D 24x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

176-LQFP

176-LQFP (24x24)
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Embedded in Tomorrow

GDC Unit

H Controller for external graphics display

W Accelerator for 2D block image transfer (blit) operations
BEmbedded SRAM video memory

B High-Speed Quad SPI (Serial Peripheral Interface for
external memory extensions)

B SDRAM interface for external memory extensions

B HBI (Hyper Bus Interface) interface for external memory
extensions

B Maximum core system clock frequency : 160 MHz

Clock and Reset

B Clocks
Five clock sources (two external oscillators, two internal CR
oscillator, and Main PLL) that are dynamically selectable.

O Main clock: 4 MHz to 20 MHz
O Sub Clock : 32.768 kHz

O High-speed internal CR Clock: 4 MHz

O Low-speed internal CR Clock: 100 kHz

O Main PLL Clock

HResets
O Reset requests from INITX pin
O Power on reset
O Software reset
O Watchdog timers reset
O Low voltage detector reset
O Clock supervisor reset

Clock Super Visor (CSV)

Clocks generated by internal CR oscillators are used to
supervise abnormality of the external clocks.

B External OSC clock failure (clock stop) is detected, reset is
asserted.

B External OSC frequency anomaly is detected, interrupt or
reset is asserted.
Low-Voltage Detector (LVD)

This Series include 2-stage monitoring of voltage on the VCC
pins. When the voltage falls below the voltage has been set,
Low-Voltage Detector generates an interrupt or reset.

HLVD1: error reporting via interrupt

M VD2: auto-reset operation

Document Number: 002-03982 Rev.*C
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Low-Power Consumption Mode

Six low-power consumption modes are supported.
HSleep

ETimer

ERTC

HStop

B Deep standby RTC (selectable from with/without RAM
retention)

H Deep standby Stop (selectable from with/without RAM
retention)

Peripheral Clock Gating

The system can reduce the current consumption of the total
system with gating the operation clocks of peripheral functions
not used.

VBAT

The consumption power during the RTC operation can be
reduced by supplying the power supply independent from the
RTC (calendar circuit)/32 kHz oscillation circuit. The following
circuits can also be used.

ERTC

W32 kHz oscillation circuit

B Power-on circuit

M Back up register : 32 bytes

M Port circuit

Debug

B Serial Wire Debug Port (SWJ-DP)

B Embedded Trace Macrocells (ETM) provide comprehensive
debug and trace facilities.

Unique ID

Unique value of the device (41-bit) is set.

Power Supply
HETwo Power Supplies
O Power supply:
VCC= 2.7 Vto 3.6 V (when USB or GDC unit is not used)

=3.0Vto 3.6 V (when USB or GDC unit is used)
O Power supply for VBAT:

VBAT=1.65Vt0 3.6V
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Pin No.

LQFP176

LQFP120
Ex-LQFP120

LQFP120
(S6E2D55GJA)

FBGA161

Pin name

110
circuit
type

Pin
state
type

E3

P33

SIN6_0

INTOO_1

10

10

E2

P34

SOT6_0
(SDA6_0)

FRCKO_0

11

11

E1l

P35

SCK6_0
(SCL6_0)

IC03_0

22

12

12

F4

P36

SCS60_0

INTO1_1

1C02_0

23

13

13

Gl

VCC

24

14

14

H1

VSS

25

15

F3

P37

RX2_1

GE_HBRESETX

INTO2_1

IC01_0

15

P37

RX2_1

INTO2_1

ICO1_0

26

16

F2

P38

X2 1

GE_HBINTX

INTO3_1

1C00_0

16

P38

T™>2_ 1

INTO3_1

1C00_0
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Pin No
o Lar}
e |85 |88 | &
. . N
Module Pin Name Function g g |78~ ;:'
o LO |Lx< o
o o- | ow m
| 1 x — g L
LLl N—r
SIN7_0 Multi-function serial interface ch.7 input pin 8 4 4 D3
Multi-function serial interface ch.7 output pin.
SOT7_0 This pin operates as SOT7 when it is used in a 9 5 5 D2
(SDA7_0) UART/CSIO/LIN (operation modes 0 to 3) and as
SDA7 when it is used in an I°C (operation mode 4).
Multi-
function serial Multi-function serial interface ch.7
7 SCK7_0 cIo_ck I_/O pin. o _
(SCL7_0) This pin operates as SCK7 when it is used in a 10 6 6 D1
- CSIO (operation mode 2) and as SCL7 when it is
used in an 12C (operation mode 4).
SCS70.0 Multl-functlon_serlal interface ch.7 chip select 0 7 3 3 c2
input/output pin
DTTIOX_0O Input signal controlling wave form generator 27 17 17 F1
DTTIOX_1 outputs RTOO0O0 to RTOO5 of Multi-function timer O. 104 70 70 H12
FRCKO.0 16-bit free-run timer ch.0 external clock input pin 20 10 10 E2
FRCKO_1 ' patp 103 | 69 69 | H1L
IC00_0 26 16 16 F2
IC00_1 105 71 71 H13
IC01_0 25 15 15 F3
ICo1 1 16-bit input capture input pin of Multi-function timer 106 72 72 G10
= 0.
1C02_0 ICxx describes channel number. 22 12 12 F4
1IC02_1 107 73 73 Gl1
IC03_0 21 11 11 El
IC03_1 108 74 74 G12
) i RTOO00_0 Wave form generator output pin of Multi-function
Multi-function | (PPG00_0) | timero. S I D R
imer RTO00 1 This pin operates as PPGO00 when it is used in
(PPGO0_1) PPGO output modes. 109 75 75 G13
RTO01_0 Wave form generator output pin of Multi-function 7 3 3 c2
(PPG00_0) timer 0.
RTOO01 1 This pin operates as PPGO00 when it is used in
(PPGO00_1) PPGO output modes. 110 76 76 F10
RTO02_0 Wave form generator output pin of Multi-function
- 8 4 4 D3
(PPG02_0) timer 0.
RTO02 1 This pin operates as PPG02 when it is used in
(PPG02_1) PPGO output modes. 11 77 77 F11
RTO03_0 Wave form generator output pin of Multi-function 9 5 5 D2
(PPG02_0) timer 0.
RTO03 1 This pin operates as PPG02 when it is used in
(PPG02_1) PPGO output modes. 116 78 78 F12
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Pin No

o Lar}
Module Pin Name Function E ag §§ §'
’ | o 5| &6 i8] &
S |y (%8 | e

i L
GE_SDAO 144 - - -
GE_SDAl 138 - - -
GE_SDA2 137 - - -
GE_SDA3 136 - - -
GE_SDA4 135 - - -
GE_SDAS SDRAM-IF address output pin 134 - - -
GE_SDA®6 129 - - -
GE_SDA7 128 - - -
GE_SDAS8 127 - - -
GE_SDA9 126 - - -
GE_SDA10 115 - - -
GE_SDA11 114 - - -
GE_SDBAO SDRAM-IF bank address output pin 113 - - -
GE_SDBA1 112 - - -
GE_SDCASX | SDRAM-IF column active output pin 168 - - -
GE_SDRASX | SDRAM-IF row active output pin 167 - - -
GE_SDWEX SDRAM-IF write enable output pin 166 - - -
GE_SDCKE SDRAM-IF clock enable output pin 2 - - -
GE_SDCLK SDRAM-IF clock output pin 3 - - -
GE_SDCSX SDRAM-IF chip select output pin 169 - - -
- GE_SDDQO 99 - - -
SDRAM-IF GE_SDDQ1 98 - - -
(176 pin only) GE_SDDQ2 97 - - -
GE_SDDQ3 96 - - -
GE_SDDQ4 95 - - -
GE_SDDQ5 94 - - -
GE_SDDQ6 77 - - -
GE_SDDQ7 76 - - -
GE_SDDQ8 75 - - -
GE_SDDQ9 74 - - -
GE_SDDQ10 73 - - -
GE_SDDQIL | opp AM-IF data input / output pin 72 - - -
GE_SDDQ12 59 - - -
GE_SDDQ13 58 - - -
GE_SDDQ14 57 - - -
GE_SDDQ15 56 - - -
GE_SDDQ16 50 - - -
GE_SDDQ17 49 - - -
GE_SDDQ18 48 - - -
GE_SDDQ19 47 - - -
GE_SDDQ20 32 - - -
GE_SDDQ21 31 - - -
GE_SDDQ22 30 - - -
GE_SDDQ23 29 - - -
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Latch-up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to abnormally
high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large current levels in excess
of several hundred mA to flow continuously at the power supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or
damage from high heat, smoke or flame. To prevent this from happening, do the following:

1. Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal
noise, surge levels, etc.

2. Be sure that abnormal current flows do not occur during the power-on sequence.

Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from such
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions.

Precautions Related to Usage of Devices
Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded (such as
aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life support, etc.)
are requested to consult with sales representatives before such use. The company will not be responsible for damages arising
from such use without prior approval.

6.2 Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering, you
should only mount under Cypress's recommended conditions. For detailed information about mount conditions, contact your sales
representative.

Lead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the board,
or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the flow
soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to be
subjected to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform to
Cypress recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.

Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily
deformed or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open
connections caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.
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Lead-Free Packaging
CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction
strength may be reduced under some conditions of use.

Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause absorption
of moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces to peel,
reducing moisture resistance and causing packages to crack. To prevent, do the following:

1. Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in
locations where temperature changes are slight.

Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5°C
and 30°C.

When you open Dry Package that recommends humidity 40% to 70% relative humidity.

3. When necessary, Cypress packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a silica
gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

4. Avoid storing packages where they are exposed to corrosive gases or high levels of dust.

n

Baking
Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended
conditions for baking.

Condition: 125°C/24 h

Static Electricity

Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the following

precautions:

1. Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion generation may be
needed to remove electricity.

2. Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

3. Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance (on the level of 1
MQ).
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is
recommended.

4. Ground all fixtures and instruments, or protect with anti-static measures.
5. Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.
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12.2 Recommended Operating Conditions

o Value ]
Parameter Symbol Conditions Min Max Unit Remarks
3.0 3.6 *1
Power supply voltage Vce - 5745 36 \% -
Power supply voltage (VBAT) Veat - 1.65 3.6 V
Analog power supply voltage AVcc - 2.7 3.6 \% AVcc = Vcc
AVRH - *4 AVcc V
Analog reference voltage AVRL - AVSS AVSS v
Smoothing capacitor Cs - 1 10 pF | for built-in regulator *6
Operating Junction temperature Ty - -40 + 125 °C
temperature | Ambient temperature Ta - -40 *3 °C

*1: When using the GDC part .
When P81/UDPO0 and P80/UDMO pins are used as USB (UDPO, UDMO).
*2: When P81/UDPO and P80/UDMO pins are used as GPIO (P81, P80).

*3: The maximum temperature of the ambient temperature (Ta) can guarantee a range that does not exceed the
junction temperature (T3).
The calculation formula of the ambient temperature (Ta) is shown below.

Ta(Max) = Ts(Max) - Pd(Max) x 8sa

Pd: Power dissipation (W)
Bsa: Package thermal resistance (°C/W)
Pd (Max) = Vcc X lcc (Max) + Z (louxVoL) + Z ((Vcc-Vor) X (- lon))
loL: L level output current
loH: H level output current
VoL: L level output voltage
VoH: H level output voltage

*4: The minimum value of Analog reference voltage depends on the value of compare clock cycle (tcck). See 14.5 12-bit A/D
Converter for the details.

*5: In between less than the minimum power supply voltage and low voltage reset/interrupt detection voltage or more,
instruction execution and low voltage detection function by built-in High-speed CR(including Main PLL is used) or built-in
Low-speed CR is possible to operate only.

*6: See "C pin" in "7. Handling Devices" for the connection of the smoothing capacitor.
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SDRAM Mode
(Vec = 2.7V to 3.6V, Vss = 0V)
. Unit .
Parameter Symbol Pin Name Value . Unit Remarks
Min Max
Output frequency tcycsp MSDCLK - - 50 MHz
. MSDCLK,
Address delay time taosp MADI[15:0] - 2 12 ns
MSDCLK T — t MSDCLK, ) 2 12 ns
Data output delay time DOSD MADATA[15:0]
MSDCLK T — MSDCLK,
Data output Hi-Z time ozsD | \IADATA[15:0] 2 19.5 ns
_ . MSDCLK,
MDQM[1:0] delay time twrosD MDQMIL:0] - 1 12 ns
. MSDCLK,
MCSX delay time tmcsso MCSX8 - 2 12 ns
. MSDCLK,
MRASX delay time trAsSSD MRASX - 2 12 ns
. MSDCLK,
MCASX delay time tcassp MCASX - 2 12 ns
. MSDCLK,
MSDWEX delay time tMwESD MSDWEX - 2 12 ns
. MSDCLK,
MSDCKE delay time tckesD MSDCKE - 2 12 ns
. MSDCLK,
Data setup time tossp MADATA[15:0] - 19 - ns
. MSDCLK,
Data hold time toHsD MADATA[15:0] - 0 - ns

Note:

—  When the external load capacitance C. = 30 pF

Document Number: 002-03982 Rev.*C

Page 102 of 182




!

I

17 ST

£ CYPRESS

Embedded in Tomorrow™

S6E2D5 Series

SDRAM Access
MSDCLK

MAD[24:0]

MDQM[1:0]

MCSX

MRASX

MCASX

MSDWEX

MSDCKE

MADATA[15:0]

MADATA[15:0]

tevesn

— \

Y

¥ thosp

Address

E

twrosp

K

tvessp

—| trassp

E

tecasso

K

tmwesp

—| tekesp

<« tDssp

RD

YDOSD

WD

T

tousp

toozsp
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Synchronous Serial (SPI1 =0, SCINV = 1)
(Vcc = 2.7V to 3.6V, Vss = 0V)

Pin . Value ]
Parameter Symbol Name Conditions Min Max Unit
Baud rate - - - - 8 Mbps
Serial clock cycle time tscyc SCKx Atcyep - ns
SCK1—SOT delay time toow | oKX -30 +30 ns
SOTx .
SC Internal shift clock
SIN—-SCK| setup time tivsi Slﬁ;(’ operation 50 - ns
. SCKX,
SCK|—SIN hold time tsLixi SINX 0 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep - 10 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - ns
SCKt—SOT delay time tsHove SS’%P%( - 50 ns
. SCKx, | External shift clock
SIN—SCK| setup time tivsLe SINX operation 10 - ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 20 - ns
SCK falling time tr SCKX - 5 ns
SCKrising time tr SCKx - 5 ns

Notes:
—  The above characteristics apply to CLK synchronous mode.

— tcvep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C. = 30 pF.
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When Using Synchronous Serial Chip Select (SCINV = 1, CSLVL=0)
(Vce = 2.7V to 3.6V, Vss = 0V)

- Value )
Parameter Symbol Conditions - Unit
Min Max

SCS1—SCK1 setup time tessi (*1)-50 (*1)+0 ns
. Internal shift clock

SCK|—SCS| hold time teshi operation (*2)+0 (*2)+50 ns

SCS deselect time teso (*3)-50+5tcyce (*3)+50+5tcycp ns

SCS1—SCK1 setup time tcsse 3tcyep+30 - ns

SCK|—SCS| hold time tesHE 0 - ns
: External shift clock

SCS deselect time tcspe operation 3tcycep+30 - ns

SCS1—SOT delay time tose - 40 ns

SCS|—SOT delay time toee 0 - ns

(*1): CSSU bit valuexserial chip select timing operating clock cycle [ns]
(*2): CSHD bit valuexserial chip select timing operating clock cycle [ns]
(*3): CSDS hit valuexserial chip select timing operating clock cycle [ns]

Notes:

— tcvep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  About CSSU, CSHD, CSDS, serial chip select timing operating clock, see FM4 Family Peripheral Manual Main part (002-
04856).
—  When the external load capacitance CL = 30 pF.
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High-Speed Synchronous Serial (SPI =0, SCINV = 1)
(Vec = 2.7V to 3.6V, Vss = 0V)

Paramet Symbol | Pin N Conditi Value Unit
arameter ymbo in Name onditions Min Max ni
Serial clock cycle time tscve SCKx Atcycp - ns
. SCKX,
SCKt—SOT delay time tsHow SOTx -10 +10 ns
SCK Internal shift clock 12
' operation -
SIN—SCK| setup time tivsLi SINX p Lo ns
. SCKX,
SCK|—SIN hold time tsLixi SINX 5 - ns
Serial clock L pulse width tsLsH SCKx 2tcyep -5 - ns
Serial clock H pulse width tsHsL SCKx tevep + 10 - ns
. SCKX,
SCKt—SOT delay time tsHove SOTx - 15 ns
. SCKX, External shift clock
SIN—SCK| setup time tivsLe SINX operation 5 - ns
. SCKX,
SCK|—SIN hold time tsLixe SINX 5 - ns
SCK falling time tr SCKX - 5 ns
SCK rising time tr SCKx - 5 ns
Notes:

—  The above characteristics apply to CLK synchronous mode.

— tevep indicates the APB bus clock cycle time.
About the APB bus number which multi-function serial is connected to, see 8. Block Diagram in this data sheet.

—  These characteristics only guarantee the following pins.
SIN6_0, SOT6_0, SCK6_0, SCS60_0

—  When the external load capacitance C. = 30 pF. (For *, when C.L = 10 pF)
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External Clock (EXT =1): when in Asynchronous Mode Only
(Vec = 2.7V to 3.6V, Vss = 0V)

. Value )
Parameter Symbol | Condition . ! Unit Remarks
Min Max
Serial clock L pulse width tsLsH tcycp + 10 - ns
Serial clock H pulse width tsHsL tcycp + 10 - ns
—— CL=30pF
SCK falling time te - 5 ns
SCK rising time tr - 5 ns
tr tr
[ tost N ts sh ™
/
SCK v V,, Vi Ny v Vi
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12.5 12-bit A/D Converter

Electrical Characteristics for the A/D Converter
(Mcc = AVee = 2.7V to 3.6V, Vss = AVss = AVRL = 0V)

i Value .
Parameter Symbol NPln i Unit Remarks
ame Min Typ Max
Resolution - - - - 12 bit
Integral Nonlinearity - - - - +4.5 LSB
Differential Nonlinearity - - - - +25 LSB AVRH=2.7 V to
Zero transition voltage Vzr ANXxX - +2 7 LSB 3.6V
Full-scale transition AVRH + Offset calibration
voltage Vst ANXX - 2 AVRH £ 7 LSB when used
Total error - - - +3 +8 LSB
Conversion time - - 1.0" - - Us
Sampling time *2 ts - 0.3 - 10 us
Compare clock cycle*3 teek - 50 - 1000 ns
State transition time to ¢ ) ) i 10 s
operation permission STT : H
A/D 1unit
Power supply current i AVec - 0.30 0.45 mA operation
(analog + digital) - 0.1 9.5 MA When A/D stop
A/D 1unit
Reference power - 0.66 1.18 mA operation
supply current(AVRH) ) AVRH AVRH=3.3 V
- 0.2 3.2 MA When A/D stop
Analog input capacity Can - - - 12.05 pF
Analog input resistance Rain - - - 1.8 kQ
Interchannel disparity - - - - 4 LSB
Analog port input leak ) ANXX ) ) 5 uA
current
. AVss - AVRH \Y;
Analog input voltage - ANXX AVss . AVee v
- AVRH 2.7 - AVcc V tcck 2 50 ns
Reference voltage - AVRL AVas . AVas v

*1: The conversion time is the value of sampling time (ts) + compare time (tc).
Ensure that it satisfies the value of sampling time (ts) and compare clock cycle (tcck).

For setting of sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM4 Family Peripheral Manual
Analog Macro Part (002-04860). The register setting of the A/D converter is reflected by the APB bus clock timing.

For more information about the APB bus signal to which the A/D converter is connected, see 10. Block Diagram in this
data sheet.

The sampling clock and compare clock are set at base clock (HCLK).
*2: A necessary sampling time changes by external impedance. Ensure that it set the sampling time to satisfy (Equation 1).
*3: The compare time (tc) is the value of (Equation 2).

Document Number: 002-03982 Rev.*C Page 158 of 182



Embedded in Tomorrow

S6E2D5 Series

Example of Standby Recovery Operation (when in Internal Resource Reset Recovery*)

Internal
Resource RST

Internal RST

CPU
Operation

”

RST Active

Release

trReNT

Start

*: Depending on the Low-Power consumption mode, the reset issue from the internal resource is not included in the

recovery cause.

Notes:

—  The return factor is different in each low power consumption mode.
See Chapter 6: The return factor from each low power consumption modes in “‘FM4 Family Peripheral Manual Main

Part (002-04856).

—  The recovery process is unique for each operating mode. See Chapter 6: Low Power Consumption mode in FM4
Family Peripheral Manual Main Part (002-04856)

—  When the power-on reset/low-voltage detection reset, they are not included in the return factor. See 12.4.8 Power-on

Reset Timing.

— Inrecovering from reset, CPU changes to High-speed Run mode. In the case of using the main clock and PLL clock,
they need further main clock oscillation stabilization wait time and oscillation stabilization wait time of Main PLL clock.

— Internal resource reset indicates Watchdog reset and CSV reset.
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14.Package Dimensions

S6E2D5 Series

Package Type Package Code
LQFP 120 LQM 120
@ A
VY
90 == 61
0
91 60

annanooananniponnooanononn

TOP VIEW

R

Alon ]

(o] I3 X)) I EEYS) ES) BOTTOM VIEW

A I
A c
Gl — 1 '
L SEATING _r’ Al—'
8 PLANE 0.25 —b—
A ﬁ SECTIONA-A"
L-
SIDE VIEW DETAIL A
DIMENSIONS NOTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. [NOM. [MAX.

/A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING

A — | — |70 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

Al 005 | — 1015 /3\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

b 017 | 022 | 027 /A\TO BE DETERMINED AT SEATING PLANE C.

c 0115 | — lo195 /5\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION

S ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

D 18.008SC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED

D1 16.00 BSC AT DATUM PLANE H.

e 0.50BSC /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

E 18.00 BSC WITHIN THE ZONE INDICATED.

E1 16.00 BSC /2\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY

. 025 Tooo To7s SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST

e s FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
0 0 | — 8 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

SECTIONS OF THE MOLDER BODY.

DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

HESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

11. JEDEC SPECIFICATION NO. REF: N/A.

002-16172 **

PACKAGE OUTLINE, 120 LEAD LQFP
18.0X18.0X1.7 MM LQM120 REV**
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