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> EMBEDDED IN TOMORROW™ 32_b|t Arm® Cortex®_R5F

TRAVEO™ T1G Microcontroller

S6J3510 is a series of microcontrollers targeted at automotive systems such as body control units. This embedded device enables
next-generation functions such as Controller Area Network with Flexible Data rate (CAN FD) and Secure Hardware Extension
(SHE). Automotive body control applications require a flexible product line-up to meet various specifications. The S6J3510 product
portfolio meets these requirements.

Features . .
Peripheral Functions
Key Features W System
W 32-bit Arm® Cortex®-R5F CPU core at up to 132 MHz 0 External interrupt
o /O timer (Free-run timer/ Input capture/ Output
B 80-MHz internal flash memory access speed compare)
W Flash memory size (max) o éz'blt AD converter
O TC-Flash: 2,112 KB/ Work-Flash: 112 KB O Base timer
_ O Reload timer
BRAM size (max) o DMA controller
O TC-RAM: 128 KB/ System -RAM: 128 KB (this o Real time clock
includes 16 KB + 8 KB back-up area) ] )
m External device and memory interface
W5V or 3.3 V power supply voltage O CAN FD controller
B Packages O I\Z/Iulti-Function Serial interface (UART, CSIO, LIN and
O LQFP packages (144-pin) IC)
o TEQFP packages (176-pin/144-pin) 0 DDR-HSSPI
B ASIL-B support for 1ISO26262 specification W Security and Safety

O Secure Hardware Extension (SHE)

Safety features such as MPU, TPU, ECC, and others
Watchdog timer

Low-voltage detector

Clock supervisor

B CMOS 40-nm technology
B JTAG debug interface
B Operating temperature: -40 to 105 °C
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Figure 1: Functional Diagram
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1. Features
1.1 Function List
The following table shows the functions that are implemented in the S6J3510 series.
Function S6J35xxJxx S6J35xxHxx Remarks
176-Pin 144-Pin
CPU core Arm Cortex-R5F
FPU Available
PPU Available
MPU Available
TPU Available
Endian Little endian
Core clock frequency 132 MHz See Section 7.4.3
HPM bus frequency Option See Section 7.4.3
LLPM bus frequency Option See Section 7.4.3
Resource clock frequency Option See Section 7.4.3

Embedded CR oscillation

Slow clock:100 kHz
Fast clock: 4 MHz

(Center frequency)
PLL PLLO, Expand PLLO
SSCG PLL SSCGO0
Clock supervisor Available
DMA 16 ch
Boot-ROM 16 KB
JTAG Available
Data cache 16 KB
Instruction cache 16 KB
Program Flash Option See Section 1.2.1
Work Flash 112 KB See section 1.2.1
TC-RAM 128KB See section 1.2.1
System-RAM 128KB (include Backup area) See section 1.2.1
Backup alszl\i/ln System- 16+8KB See section 1.2.1
Security (SHE) Available
Low latency interrupt Available
Power domain 3 domains PD1/PD2/

PD4 (PD4_1,PD4_2)

Power supply

50V+05Vor33V+03V

Embedded LDO power
supply for 5.0 V

Available

Low-voltage detection of
external power supply

Available

Document Number: 002-18647 Rev. *G
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S6J3510 Series

Function S6J35xxJIxx S6J35xxHxx Remarks
176-Pin 144-Pin
Low-voltage detection of .
Internal LDO output Available
Hardware watchdog timer Available
Software watchdog timer Available
LQFP-144(0.4mm)/
: LQFP-144(0.5mm)/ See section 1.2.1
Package TEQPF-176(0.5mm) TEQFP-144(0.4mm)/ (): pin pitch
TEQFP-144(0.5mm)
) 126 ports 94 ports (): When used sub
General-purpose l/O (124 ports) (92 ports) clock
QPRC 2ch
6 ch
32-bit reload timer (Input: 6pin/
Output: 6pin)
Real-time clock Available Automatic calibration
Base timer 16 units (32 ch)
Free-run timer 8 ch
(Input: 8pin)
Input Capture Unit 12 ch
Output Compare Unit 12 ch
(Output: 12 pin)
12bit-A/D converter 48 ch 40 ch Tunit

Analog input 8 ch

External interrupt

Partial Wake Up Trigger 1 ch
CRC 4 ch
Programmable CRC 1ch
Source clock timer 4 ch
NMI Available
24 ch

Internal interrupt

256 vectors

Clock Output

DDR HSSPI 1ch
CAN FD 4 ch
CAN FD RAM 16 KB/ch
(ECC supported) It is equivalent to a 128-message buffer per channel of the CAN module
Mglti-function 12 ch
serial interface
10 ch
[2C (Fast mode
support : 2 ch)
1ch

Notes:

- The Optional Function are described in Section 1.2

- The specifications in the table that are related to electrical characteristics only show the typical values. They do not
necessarily include the width of characteristics, errors, and so on. The details are described in Section 7.2.

Document Number: 002-18647 Rev. *G
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1.2 Optional Function
1.2.1 Basic Option

The following figure shows the optional functions and the part number relations of the series.

@ Basic Option

[ s 6 J 3[5]o]o]H][AJA]S]V 2]0]x x x|

S6J3510 Series

Ordering options 3 digit
L—————————» Packing
Digit Packing type
0 Tray
> Package
Digit Package type
L2 LQFP 0.4 mm pitch
V2 LQFP 0.5 mm pitch
Cc2 TEQFP 0.4 mm pitch
E2 TEQFP 0.5 mm pitch
» Reliability
Digit Product/ Sample
S Qualified product
E Engineering sample
» Revision : Revision version
» Option :
- Maker Chip Erase
Digit SHE Enable Register (CEER)
S ON MK_CEER Fixed to Enable
T MK_CEER Selectable
U OFF MK_CEER Fixed to Enable
\% MK_CEER Selectable
» Pin count
Digit Pin Count
H 144 pin
J 176 pin
» Memory size
Flash RAM
Digit TC Work System
Flash Flash VERAL RAM
C 2,112KB | 112KB 128KB | 128KB 2

v

Function :

Digit

1

v

v

Document Number: 002-18647 Rev. *G

Product series

2 Including Back-up RAM area. Back-up RAM size is16+8KB.

Identifier : Automotive MCU
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Note:

- Relationship of Package option and Pin count option is as follows

Pin count
H J
144pin 176pin
o L2 LQFP 0.4 mm pitch O -
g v2 LQFP 0.5 mm pitch O -
é_% (07 TEQFP 0.4 mm pitch o) -
) E2 TEQFP 0.5 mm pitch O O
O : Support — : Not support.
1.2.2 ID
ID is specified for each Memory size digit, Option digit and revision.
SHE Module
Memory size Option Revision Chip ID JTAG ID ID
(SHE_MID) *
S 0x002505CF
T 0x002515CF
C U B 0x10160101 0x002525CF 0x000F_0300
Vv 0x002535CF

S6J3510 Series

This table only shows the relation between the optional function and the part numbers; that is, all products are not necessarily
available for orders. See the order number on the datasheet and confirm product availability.

* Refer to the "SHE Module ID Register" in the "Secure Hardware Extension (SHE)" chapter in the TRAVEO™ T1G Platform hardware

manual for details.

Document Number: 002-18647 Rev. *G

Page 6 of 134



aCYPRESS“ S6J3510 Series

- EMBEDDED IN TOMORROW

2. Handling Precautions

Semiconductor devices inherently have a certain rate of failure. The possibility of failure is greatly affected by the conditions in
which they are used (circuit conditions, environmental conditions, and so on). This page describes precautions that must be
observed to minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

2.1 Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

Absolute Maximum Ratings

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, and so on) in excess
of certain established limits, called absolute maximum ratings. Do not exceed these ratings.

Recommended Operating Conditions

Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical
characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. Operation outside these ranges may adversely
affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the datasheet. Users
considering application outside the listed conditions are advised to contact their sales representative beforehand.

Processing and Protection of Pins

These precautions must be followed when handling the pins which connect semiconductor devices to power supply and
input/output functions.

1. Preventing overvoltage and overcurrent conditions

Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device,
and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at the
design stage.

2. Protection of output pins

Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows. Such
conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.

3. Handling unused input pins

Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be connected
through an appropriate resistance to a power supply pin or ground pin.

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, and so on.

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, and so on. 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.

Document Number: 002-18647 Rev. *G Page 7 of 134
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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, and so on).

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, and so
on) 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.

2.2 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 have established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

Pb-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.

2. 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 a dry package, the relative humidity must be 40% to 70%.

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.

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

Document Number: 002-18647 Rev. *G Page 8 of 134
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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.

2.3 Precautions for Use Environment

Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.
For reliable performance, do the following:

1. Humidity

Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are
anticipated, consider anti-humidity processing.

2. Discharge of Static Electricity

When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases, use
anti-static measures or processing to prevent discharges.

3. Corrosive Gases, Dust, or Oil

Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If you
use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

4. Radiation, including cosmic radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

5. Smoke, Flame

CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If devices
begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.

Document Number: 002-18647 Rev. *G Page 9 of 134
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3. Handling Devices

Latch-Up Prevention

The latch-up phenomenon may occur on a CMOS IC in the following cases: the voltage applied to an input or output pin is higher
than VCC5 or lower than VSS; or the voltage applied between a VCCS5 pin and a VSS pin exceeds the rating. A latch-up causes
a rapid increase in the power supply current, possibly resulting in thermal damage to an element. When using the device, take
sufficient care not to exceed the maximum rating.

Also be careful that analog power supplies (AVCC5, AVRH5) and analog inputs do not exceed the digital power supply (VCC5) at
the analog system power-on and power-off times. The power-on sequence is as follows. Simultaneously, turn on the digital supply
voltage (VCC5) and analog supply voltages (AVCC5, AVRHS5), or turn on the digital supply voltage (VCC5) and then the analog
supply voltages (AVCC5, AVRH5).

Handling Unused Pins

Leaving unused input pins open may cause permanent damage from a malfunction or latch-up. Take measures, such as pulling
up or pulling down the voltage with resistors of 2 kQ or higher, for unused pins.

If there are any unused input/output pins, set them to the output state and then open them, or set them to the input state and
handle them in the same way as input pins.

Power Supply Pins

If the device has multiple VCC and VSS pins, the device is designed in such a way that the pins of the same potential are
connected to each other inside the device to prevent malfunctions such as latch-up. However, to reduce unwanted emissions,
prevent malfunctions of strobe signals caused by an increase of the ground level, and observe standards on total output current,
be sure to connect all the VCC and VSS pins to the power source and ground externally. Also, handle all the VSS power supply
pins as shown in the following diagram. If there are multiple VCC or VSS systems, the device does not operate normally even
within the guaranteed operating range.

Figure 1-1 Pin Assignment

? Vss
nhono |

C—l: Vss :I
‘——E Voo Voo :I*—Q
I: \:I \:I Ves :|4

HEERNEEEE
—

In addition, consider connecting with low impedance from the power supply source to the VCC and VSS of this device.

In the area close to this device, a ceramic capacitor having the capacitance larger than the capacitor of C pin is recommended to
use as a bypass capacitor between the VCC pin and the VSS pin.

Crystal Oscillation Circuit

Noise entering the X0 or X1 pin may cause a malfunction. Design the printed circuit board in such a way that the X0 and X1 pins,
the crystal oscillator (or ceramic resonator), and a bypass capacitor to ground are located very close to the device.

We recommend that the printed circuit board artwork have the X0 and X1 pins enclosed by ground.

Document Number: 002-18647 Rev. *G Page 10 of 134
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Mode Pin (MODE)

Use mode pin (MODE) by directly connecting it to a VCC5 or VSS pin. To prevent noise from causing the device to accidentally
enter test mode, reduce the pattern length between each mode pin and a VCC5 or VSS pin on the printed circuit board, and
connect them with low impedance.

PLL Clock Operation

While a PLL clock is selected, if the oscillator breaks off or input stops, the PLL clock may continue operating with the free running
frequency of the internal self-oscillator circuit. This operation is outside of the guaranteed range.

Power Supply Pin Processing of an A/D Converter
Even when no A/D converter is used, establish a connection such that AVCC5 = AVRH5 = VCC5, and AVSS = VSS.

Power-on Sequence of the Power Supply Analog Inputs of an A/D Converter

Be sure to turn on the digital power supply (VCC5) before the application of the power supplies (AVCC5, AVRH5) and analog
inputs (ADCO_ANO to ADCO_AN47) of an A/D converter. At the power-off time, turn off the power supplies and analog inputs of
the A/D converter, and then turn off the digital power supply (VCC5). Perform these power-on and power-off operations without
AVRH5 exceeding AVCC5. Even when using a pin shared with an analog input as an input port, do not allow the input voltage to
exceed AVCCS5. (Turning on or off the analog supply voltage and digital supply voltage simultaneously is not a problem.)

C-Pin Processing

This device has a built-in voltage step-down circuit. Be sure to connect a capacitor to the C pin (refer to the pin assignment) for
internal stabilization of the device. For the standard values, see "Recommended operating conditions" in the latest datasheet.

Writing to a Register Containing a Status Flag

When you write to a register containing a status flag (such as an interrupt request flag) to control a function, take care not to
accidentally clear the status flag. Therefore, before the write operation, configure the status bit such that the flag is not cleared,
and then set the control bit to the desired value. Especially for control bits configured as a set of multiple bits, bit instructions
cannot be used (bit instructions only have 1-bit access). In such cases, byte, half-word, or word access is used to write to the
control bits and a status flag simultaneously. However, at this time, be careful not to accidentally clear bits other than the intended
ones (the status flag bit in this case).

Note: Bit instructions take this point into consideration for registers that support bit-band units, so it does not need to be a concern.
You need to take care when using bit instructions for registers that do not support bit-band units.

Document Number: 002-18647 Rev. *G Page 11 of 134
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4. Pin Assignment

41 TEQFP 176 Pin Assignment
Figure 4-1: TEQFP-176

S6J3510 Series
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4.2 LQFP/TEQFP-144 Pin Assignment

Figure 4-2: LQFP/TEQFP-144

S6J3510 Series
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5. Pin Descriptions

5.1 Pin Descriptions

S6J3510 Series

5.1.1 TEQFP176
Table 5-1-1: Pin Descriptions of TEQFP176
TEQFP176
Pin : o . -
No. Pin Name Circuit Function Description
Type
1 VCC53_1 - +3.3V/ +5.0V selection power supply pin (1)
P0O_00 General-purpose I/O port
2 EINT23 1 P External interrupt ch.23 input pin_1
BTO _TIOA1 1 Base timer0 ch.1 TIOA output pin_1
MFS7_SOT_1 Multi-function serial ch.7 serial data output pin_1
PO_01 General-purpose I/O port
3 EINTO_2 = External interrupt ch.0 input pin_2
BT1_TIOA2 1 Base timer1 ch.2 TIOA output pin_1
MFS7_SCK_1 Multi-function serial ch.7 clock 1/0 pin_1
P0O_02 General-purpose I/O port
4 EINT1_2 = External interrupt ch.1 input pin_2
BT1_TIOA3_1 Base timer1 ch.3 TIOA output pin_1
MFS7_SIN_1 Multi-function serial ch.7 serial data input pin_1
PO_03 General-purpose I/O port
5 EINT5 2 p External interrupt ch.5 input pin_2
BT2 TIOA4 1 Base timer2 ch.4 TIOA output pin_1
MFS1_SOT_1 Multi-function serial ch.1 serial data output pin_1
PO_04 General-purpose I/O port
6 EINT6_2 P External interrupt ch.6 input pin_2
BT2 TIOA5 1 Base timer2 ch.5 TIOA output pin_1
MFS1_SCK_1 Multi-function serial ch.1 clock 1/0 pin_1
P0O_05 General-purpose 1/0O port
7 EINT7 2 P External interrupt ch.7 input pin_2
BT3_TIOA6G_1 Base timer3 ch.6 TIOA output pin_1
MFS1_SIN_1 Multi-function serial ch.1 serial data input pin_1
P0O_06 General-purpose I/O port
8 EINT8 2 p External interrupt ch.8 input pin_2
BT3 TIOA7 1 Base timer3 ch.7 TIOA output pin_1
MFS1_CS0_1 Multi-function serial ch.1 serial chip select 0 1/0 pin_1
P3_00 General-purpose I/O port
9 EINT1_1 A External interrupt ch.1 input pin_1
BT4 TIOA8 1 Base timer4 ch.8 TIOA output pin_1
MFS1_CS1_1 Multi-function serial ch.1 serial chip select 1 output pin_1
P3_01 General-purpose I/O port
10 EINT9 2 A External interrupt ch.9 input pin_2
BT4_TIOA9 1 Base timer4 ch.9 TIOA output pin_1
MFS1_CS2_1 Multi-function serial ch.1 serial chip select 2 output pin_1
P3_02 General-purpose I/0O port
11 EINT10_2 A External interrupt ch.10 input pin_2
BT5 TIOA10_ 1 Base timer5 ch.10 TIOA output pin_1
MFS1_CS3_1 Multi-function serial ch.1 serial chip select 3 output pin_1
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S6J3510 Series

TEQFP176
Pin : o . -
No. Pin Name Circuit Function Description
Type

12 VCC53_1 - +3.3V/ +5.0V selection power supply pin (1)

13 VSS - GND
P3_03 General-purpose |/O port

14 EINT11_2 A External interrupt ch.11 input pin_2
BT5 TIOA11_1 Base timer5 ch.11 TIOA output pin_1
P3_04 General-purpose 1/O port

15 EINT12_2 A External interrupt ch.12 input pin_2
BT10_TIOA20_1 Base timer10 ch.20 TIOA output pin_1

16 P3_05 A General-purpose I/O port
EINT15_2 External interrupt ch.15 input pin_2

17 P3_06 A General-purpose I/O port
EINT16_2 External interrupt ch.16 input pin_2
P3_07 General-purpose I/O port

18 EINT17_2 A External interrupt ch.17 input pin_2
MFS4_CS3_1 Multi-function serial ch.4 serial chip select 3 output pin_1
PO_07 General-purpose I/O port

19 EINT18 2 P External interrupt ch.18 input pin_2
MFS4_SOT _1 Multi-function serial ch.4 serial data output pin_1
P0O_08 General-purpose I/O port

20 EINT19_2 P External interrupt ch.19 input pin_2
MFS4_SCK 1 Multi-function serial ch.4 clock 1/0 pin_1
P0O_09 General-purpose I/O port

21 EINT20_2 P External interrupt ch.20 input pin_2
MFS4_SIN_1 Multi-function serial ch.4 serial data input pin_1
PO_10 General-purpose I/0O port

22 EINT21 2 P External interrupt ch.21 input pin_2
MFS4_CS0_1 Multi-function serial ch.4 serial chip select 0 1/0 pin_1
PO _11 General-purpose I/O port

23 EINT22 2 P External interrupt ch.22 input pin_2
MFS4_CS1_1 Multi-function serial ch.4 serial chip select 1 output pin_1
PO _12 General-purpose I/O port

24 EINT23_2 A External interrupt ch.23 input pin_2
MFS4 CS2 1 Multi-function serial ch.4 serial chip select 2 output pin_1

25 VCC53_1 - +3.3V/ +5.0V selection power supply pin (1)

26 VSS - GND
PO_13 General-purpose I/O port
DDRHSSPI1_SDATAO DDR HSSPI serial data 1/0 pin

27 EINT1_3 M External interrupt ch.1 input pin_3
MFS2_SOT_0 Multi-function serial ch.2 serial data output pin_0
MFS9_SOT_2 Multi-function serial ch.9 serial data output pin_2
PO_14 General-purpose I/0O port
DDRHSSPI1_SDATA2 DDR HSSPI serial data I/0 pin

28 EINT2_3 M External interrupt ch.2 input pin_3
MFS2_SCK 0 Multi-function serial ch.2 clock 1/0 pin_0
MFS9 SCK 2 Multi-function serial ch.9 clock 1/0 pin_2
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S6J3510 Series

TEQFP176
Pin : o . -
No. Pin Name Circuit Function Description
Type
PO_15 General-purpose I/O port
DDRHSSPI1_SDATA1 DDR HSSPI serial data I/O pin
29 EINT2_0 M External interrupt ch.2 input pin_0
MFS2_SIN_O Multi-function serial ch.2 serial data input pin_0
MFS9_SIN_2 Multi-function serial ch.9 serial data input pin_2
PO_16 General-purpose |/O port
DDRHSSPI1_SSEL DDR HSSPI select output pin
30 EINT3_3 M External interrupt ch.3 input pin_3
MFS2_CS0_0 Multi-function serial ch.2 serial chip select 0 I/O pin_0
MFS9_CSO0_2 Multi-function serial ch.9 serial chip select 0 1/0 pin_2
PO_17 General-purpose I/O port
DDRHSSPI1_SDATA3 DDR HSSPI serial data 1/0 pin
31 EINT4_3 M External interrupt ch.4 input pin_3
MFS2_CS1_0 Multi-function serial ch.2 serial chip select 1 output pin_0
MFS9_CS1_2 Multi-function serial ch.9 serial chip select 1 output pin_2
32 VCC53 2 - +3.3V/ +5.0V selection power supply pin (2)
33 VSS - GND
PO_18 General-purpose |/O port
34 DDRHSSPIO_SCLK M DDR HSSPI serial clock output pin
EINT5 3 External interrupt ch.5 input pin_3
MFS2_CS2 0 Multi-function serial ch.2 serial chip select 2 output pin_0
35 VSS - GND
PO_19 General-purpose I/O port
DDRHSSPIO_SDATAO DDR HSSPI serial data 1/0 pin
36 EINT6_3 M External interrupt ch.6 input pin_3
MFS2_CS3 0 Multi-function serial ch.2 serial chip select 3 output pin_0
MFS8_SOT_2 Multi-function serial ch.8 serial data output pin_2
P0O_20 General-purpose I/O port
DDRHSSPIO_SDATA2 DDR HSSPI serial data 1/0 pin
37 EINT7_3 M External interrupt ch.7 input pin_3
MFS3_SOT_0 Multi-function serial ch.3 serial data output pin_0
MFS8_SCK_2 Multi-function serial ch.8 clock 1/0 pin_2
PO_21 General-purpose I/O port
DDRHSSPIO_SDATA1 DDR HSSPI serial data 1/0 pin
38 EINT8 3 M External interrupt ch.8 input pin_3
MFS3 _SCK 0 Multi-function serial ch.3 clock 1/0 pin_0
MFS8 SIN_2 Multi-function serial ch.8 serial data input pin_2
PO_22 General-purpose 1/O port
DDRHSSPIO_SSEL DDR HSSPI select output pin
39 ADCO_ANO M ADC ch.0 analog input pin
EINT3 0 External interrupt ch.3 input pin_0
MFS3_SIN_0 Multi-function serial ch.3 serial data input pin_0
MFS8_CS0_2 Multi-function serial ch.8 serial chip select 0 1/0O pin_2
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S6J3510 Series

TEQFP176
Pin : o . -
No. Pin Name Circuit Function Description
Type
P0O_23 General-purpose I/O port
DDRHSSPIO_SDATA3 DDR HSSPI serial data I/O pin
40 ADCO_AN1 M ADC ch.1 analog input pin
EINT9_3 External interrupt ch.9 input pin_3
MFS3_CS0_0 Multi-function serial ch.3 serial chip select 0 1/0 pin_0
41 VCC53_2 - +3.3V/ +5.0V selection power supply pin (2)
42 VSS - GND
P0O_24 General-purpose 1/O port
43 ADCO_AN2 M ADC ch.2 analog input pin
EINT10_3 External interrupt ch.10 input pin_3
MFS3 _CS1 0 Multi-function serial ch.3 serial chip select 1 output pin_0
44 VCC53 2 - +3.3V/ +5.0V selection power supply pin (2)
45 VSS - GND
46 X1 K Main clock oscillation output pin
47 X0 K Main clock oscillation input pin
48 MODE G Mode pin
49 RSTX H External reset input pin
50 JTAG_NTRST D JTAG test reset input pin
51 JTAG_TDO F JTAG test data output pin
52 JTAG_TDI E JTAG test data input pin
53 JTAG_TCK E JTAG test clock input pin
54 JTAG_TMS E JTAG test mode state input pin
55 C - External capacity connection output pin
56 VSS - GND
57 VCC5 - +5.0V power supply pin
P3 08 General-purpose I/O port
EINT18_1 External interrupt ch.18 input pin_1
BT6_TIOA12 1 Base timer6 ch.12 TIOA output pin_1
58 OCU0_0UTO0_1 A Qutput compare0 ch.0 output pin_1
ICUO_INO_1 Input capture0 ch.0 input pin_1
RLTO _TIN_1 Reload timer ch.0 event input pin_1
MFS8_SOT _1 Multi-function serial ch.8 serial data output pin_1
TRACEO_1 Trace data 0 output pin_1
P3_09 General-purpose I/O port
EINT6 1 External interrupt ch.6 input pin_1
BT6 TIOA13 1 Base timer6 ch.13 TIOA output pin_1
OCU0_OUT1_1 Qutput compare0 ch.1 output pin_1
59 ICUO IN1 1 A Input capture0 ch.1 input pin_1
RLTO_TOT_1 Reload timer ch.0 output pin_1
CANO_RX 1 CAN ch.0 reception data input pin_1
MFS8_ SCK_1 Multi-function serial ch.8 clock 1/0 pin_1
TRACE1_1 Trace data 1 output pin_1
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S6J3510 Series

TEQFP176
Pin : o . -
No. Pin Name Circuit Function Description
Type

P3_10 General-purpose I/O port
EINT17_3 External interrupt ch.17 input pin_3
BT7_TIOA14_1 Base timer7 ch.14 TIOA output pin_1
OCU1_0uUTO0 1 Qutput compare1 ch.0 output pin_1

60 ICU1_INO_1 A Input capture1 ch.0 input pin_1
RLT1_TIN_1 Reload timer ch.1 event input pin_1
CANO_TX 1 CAN ch.0 transmission data output pin_1
MFS8_SIN_1 Multi-function serial ch.8 serial data input pin_1
TRACE2_1 Trace data 2 output pin_1
P3_11 General-purpose I/O port
ADCO_AN3 ADC ch.3 analog input pin
EINT8 1 External interrupt ch.8 input pin_1
BT7_TIOA15_1 Base timer7 ch.15 TIOA output pin_1

61 OCU1_0UT1_1 A Output compare1 ch.1 output pin_1
ICU1_IN1_1 Input capture1 ch.1 input pin_1
RLT1_TOT_1 Reload timer ch.1 output pin_1
CAN1_RX 1 CAN ch.1 reception data input pin_1
MFS10_SOT _1 Multi-function serial ch.10 serial data output pin_1
TRACES3_1 Trace data 3 output pin_1
P3_12 General-purpose I/O port
ADCO_AN4 ADC ch.4 analog input pin
EINT21_1 External interrupt ch.21 input pin_1
BT8 TIOA16_1 Base timer8 ch.16 TIOA output pin_1

62 OCuU2_0uUTO0 1 A Output compare2 ch.0 output pin_1
ICU2_INO_1 Input capture2 ch.0 input pin_1
RLT16_TIN_1 Reload timer ch.16 event input pin_1
CAN1_TX 1 CAN ch.1 transmission data output pin_1
MFS10_SCK 1 Multi-function serial ch.10 clock I/O pin_1
TRACE_CLK 1 Trace clock output pin_1
P3_13 General-purpose I/O port
ADCO_AN5 ADC ch.5 analog input pin
EINT18 3 External interrupt ch.18 input pin_3
BT8 TIOA17_1 Base timer8 ch.17 TIOA output pin_1

63 OCU2_0UT1_1 A Output compare2 ch.1 output pin_1
ICU2_IN1_1 Input capture2 ch.1 input pin_0
RLT16_TOT 1 Reload timer ch.16 output pin_1
MFS10_SIN_1 Multi-function serial ch.10 serial data input pin_1
TRACE_CTL_1 Trace control output pin_1
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S6J3510 Series

TEQFP176
Pin : o . -
No. Pin Name Circuit Function Description
Type
P0O_25 General-purpose I/O port
ADCO_ANG6 ADC ch.6 analog input pin
EINT4_0 External interrupt ch.4 input pin_0
BTO_TIOAO0 O Base timer0 ch.0 TIOA output pin_0
OCUO0_0UTO0 0 Output compare0 ch.0 output pin_0
ICUO_INO_O Input capture0 ch.0 input pin_0
64 QPRC8_AIN A Quadrature Position and Revolution Counter ch.8 AIN input pin
RLTO_TIN_O Reload timer ch.0 event input pin_0
FRTO0/1/2/3_TEXT Free-run timer ch.0/1/2/3 clock input pin
CANO_RX 0 CAN ch.0 reception data input pin_0
MFS8_SOT_0 Multi-function serial ch.8 serial data output pin_0
MFS0_SDA I2C ch.0 serial data 1/0 pin
PWU_ANO Partial wakeup ADC analog 0 input pin
P0O_26 General-purpose I/O port
ADCO_AN7 ADC ch.7 analog input pin
EINT5 0 External interrupt ch.5 input pin_0
BTO TIOA1 0O Base timer0 ch.1 TIOA output pin_0
OCUO0_0OUT1_0 Qutput compare0 ch.1 output pin_0
ICUO_IN1_0 Input capture0 ch.1 input pin_0
65 QPRC8_BIN A Quadrature Position and Revolution Counter ch.8 BIN input pin
RLTO_TOT_O Reload timer ch.0 output pin_0
FRT4/8/9/10_TEXT Free-run timer ch.4/8/9/10 clock input pin
CANO_TX O CAN ch.0 transmission data output pin_0
MFS8 SCK 0 Multi-function serial ch.8 clock I/O pin_0
MFS0_SCL 12C ch.0 clock 1/O pin
PWU_AN1 Partial wakeup ADC analog 1 input pin
PO_27 General-purpose I/O port
ADCO_ANS ADC ch.8 analog input pin
EINT6 0 External interrupt ch.6 input pin_0
BT1_TIOA2 0 Base timer1 ch.2 TIOA output pin_0
66 ICU1_INO_O A Input capture1 ch.0 input pin_0
QPRC8_ZIN Quadrature Position and Revolution Counter ch.8 ZIN input pin
RLT1_TIN_O Reload timer ch.1 event input pin_0
CAN1_RX 0 CAN ch.1 reception data input pin_0
MFS8_SIN_0 Multi-function serial ch.8 serial data input pin_0
PWU_AN2 Partial wakeup ADC analog 2 input pin
P0O_28 General-purpose I/O port
ADCO_AN9 ADC ch.9 analog input pin
EINT7_0 External interrupt ch.7 input pin_0
BT1_TIOA3 0 Base timer1 ch.3 TIOA output pin_0
67 ICU1 IN1 0O A Input capture1 ch.1 input pin_0
QPRC9_AIN Quadrature Position and Revolution Counter ch.9 AIN input pin
RLT1 _TOT_ O Reload timer ch.1 output pin_0
CAN1_TX O CAN ch.1 transmission data output pin_0
MFS8 CS0 0 Multi-function serial ch.8 serial chip select 0 I/O pin_0
PWUTRG_0 Partial wakeup trigger output pin_0
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P0O_29 General-purpose I/O port
ADCO_AN10 ADC ch.10 analog input pin
EINT12_1 External interrupt ch.12 input pin_1
68 BT9_TIOA18_1 A Base timer9 ch.18 TIOA output pin_1
OCu8_0ouUTO0 1 Output compare8 ch.0 output pin_1
ICU8_INO_1 Input capture8 ch.0 input pin_1
RLT17_TIN_1 Reload timer ch.17 event input pin_1
MFS10_CS0_1 Multi-function serial ch.10 serial chip select 0 I/O pin_1
69 NMIX Non-maskable interrupt input pin
X0A Sub clock oscillation input pin
PO_30 General-purpose I/O port
EINT8 0 External interrupt ch.8 input pin_0
70 BT4_TIOA8 0 L Base timer4 ch.8 TIOA output pin_0
OCuU8 _0OUT0 0 Output compare8 ch.0 output pin_0
ICU9_INO_O Input capture9 ch.0 input pin_0
RLT17_TIN_O Reload timer ch.17 event input pin_0
MFS6_CS0 0 Multi-function serial ch.6 serial chip select 0 1/0O pin_0
X1A Sub clock oscillation output pin
PO_31 General-purpose I/O port
EINT9_0 External interrupt ch.9 input pin_0
71 BT4_TIOA9 0 L Base timer4 ch.9 TIOA output pin_0
OCU8 0OUT1_0 Qutput compare8 ch.1 output pin_0
ICU9 IN1_0 Input capture9 ch.1 input pin_0
RLT17_TOT_ O Reload timer ch.17 output pin_0
MFS6_CS1_0 Multi-function serial ch.6 serial chip select 1 output pin_0
72 VSS - GND
73 VCC5 - +5.0V power supply pin
P1_00 General-purpose I/O port
ADCO_AN11 ADC ch.11 analog input pin
EINT10_0 External interrupt ch.10 input pin_0
BT2 TIOA4 0O Base timer2 ch.4 TIOA output pin_0
74 OCU1_0UTO0_0 A Qutput compare1 ch.0 output pin_0
ICU2_INO_0 Input capture2 ch.0 input pin_0
QPRC9_BIN Quadrature Position and Revolution Counter ch.9 BIN input pin
RLT16_TIN_O Reload timer ch.16 event input pin_0
CAN2 RX 0 CAN ch.2 reception data input pin_0
TRACEOQO_0O Trace data 0 output pin_0
P1 01 General-purpose I/O port
ADCO_AN12 ADC ch.12 analog input pin
EINT11_0 External interrupt ch.11 input pin_0
BT2 TIOA5 0 Base timer2 ch.5 TIOA output pin_0
OCU1_0UT1_0 Qutput compare1 ch.1 output pin_0
75 ICU2_IN1 0 A Input capture2 ch.1 input pin_0
QPRC9_ZIN Quadrature Position and Revolution Counter ch.9 ZIN input pin
RLT16_TOT_ 0O Reload timer ch.16 output pin_0
CAN2_TX O CAN ch.2 transmission data output pin_0
TRACE1_0 Trace data 1 output pin_0
PWU_AN3 Partial wakeup ADC analog 3 input pin
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P1_02 General-purpose I/O port
ADCO_AN13 ADC ch.13 analog input pin
EINT12_0 External interrupt ch.12 input pin_0
BT3_TIOA6 0 Base timer3 ch.6 TIOA output pin_0
76 OCU2_0UT0 0 c Output compare2 ch.0 output pin_0
ICU8 INO_0 Input capture8 ch.0 input pin_0
MFS6_SOT_0 Multi-function serial ch.6 serial data output pin_0
MFS6_SDA I2C ch.6 serial data 1/0 pin
TRACE2_0 Trace data 2 output pin_0
PWU_AN4 Partial wakeup ADC analog 4 input pin
P1_03 General-purpose I/O port
ADCO_AN14 ADC ch.14 analog input pin
EINT19_3 External interrupt ch.19 input pin_3
BT3_TIOA7 0O Base timer3 ch.7 TIOA output pin_0
77 OCU2_0UT1_0 c Qutput compare2 ch.1 output pin_0
ICU8 IN1_0 Input capture8 ch.1 input pin_0
MFS6_SCK 0 Multi-function serial ch.6 clock I/O pin_0
MFS6_SCL I2C ch.6 clock /O pin
TRACE3_0 Trace data 3 output pin_0
PWU_AN5 Partial wakeup ADC analog 5 input pin
P1_04 General-purpose I/O port
ADCO_AN15 ADC ch.15 analog input pin
EINT13 0 External interrupt ch.13 input pin_0
BT9 TIOA19 1 Base timer9 ch.19 TIOA output pin_1
78 OCuU8_0uUT1_1 A Qutput compare8 ch.1 output pin_1
ICU8 IN1_1 Input capture8 ch.1 input pin_1
RLT17_TOT_1 Reload timer ch.17 output pin_1
MFS6_SIN_0 Multi-function serial ch.6 serial data input pin_0
TRACE_CLK 0 Trace clock output pin_0
PWU_ANG6 Partial wakeup ADC analog 6 input pin
P1_05 General-purpose I/O port
ADCO_AN16 ADC ch.16 analog input pin
EINT14 0 External interrupt ch.14 input pin_0
BTO_TIOBO/BT1_TIOB2/BT2_TIOB
4/BT3_TIOB6/BT4_TIOB8/BT5_TIO Base timer0/1/2/3/4/5 ch.0/2/4/6/8/10 TIOB input pin_1
B10_1
79 OCU9_0OUTO_1 C Output compare9 ch.0 output pin_1
ICU9_INO_1 Input capture9 ch.0 input pin_1
RLT2 TIN_1 Reload timer ch.2 event input pin_1
CAN3_RX 0 CAN ch.3 reception data input pin_0
MFS7_SOT_0 Multi-function serial ch.7 serial data output pin_0
MFS7_SDA I2C ch.7 serial data 1/0 pin
TRACE_CTL_O Trace control output pin_0
PWU_AN7 Partial wakeup ADC analog 7 input pin
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P1_06 General-purpose I/O port
ADCO_AN17 ADC ch.17 analog input pin
EINT14_1 External interrupt ch.14 input pin_1
BT6_TIOB12/BT7_TIOB14/BT8_TI
OB16/BT9_TIOB18/BT10_TIOB20/ Base timer6/7/8/9/10/11 ch.12/14/16/18/20/22 TIOB input pin_1
BT11_TIOB22 1

80 OCU9_OUT1_1 c Output compare9 ch.1 output pin_1
ICU9_IN1_1 Input capture9 ch.1 input pin_1
RLT2_TOT_1 Reload timer ch.2 output pin_1
CAN3_TX 0 CAN ch.3 transmission data output pin_0
MFS7_SCK 0 Multi-function serial ch.7 clock I/O pin_0
MFS7_SCL I2C ch.7 clock 1/O pin
P1_07 General-purpose I/O port
ADCO_AN18 ADC ch.18 analog input pin
EINT15 0 External interrupt ch.15 input pin_0
BT5 TIOA10 0 Base timer5 ch.10 TIOA output pin_0

81 OCU9 0OUT0_ 0 A Qutput compare9 ch.0 output pin_0
ICU10_INO_O Input capture10 ch.0 input pin_0
RLT2_TOT_O Reload timer ch.2 output pin_0
MFS7_SIN_0O Multi-function serial ch.7 serial data input pin_0
SYSCO_CLK_1 System clock output pin_1
P3_14 General-purpose I/O port

82 ADCO_AN19 A ADC ch.19 analog input pin
EINT1_4 External interrupt ch.1 input pin_4
CAN2_RX 1 CAN ch.2 reception data input pin_1
P3 15 General-purpose I/O port
ADCO_AN20 ADC ch.20 analog input pin
EINT20 1 External interrupt ch.20 input pin_1

83 BT11_TIOA22_1 A Base timer11 ch.22 TIOA output pin_1
OCU10_OuUTO0_1 Output compare10 ch.0 output pin_1
ICU10_INO_1 Input capture10 ch.0 input pin_1
CAN2_TX_1 CAN ch.2 transmission data output pin_1

84 AVCC5 - Analog Power Supply pin

85 AVSS - Analog GND pin

86 AVRL5 - ADC low reference voltage pin

87 AVRH5 - ADC high reference voltage pin

88 VCC5 - +5.0V power supply pin

89 VSS A GND
P3_16 General-purpose I/O port
EINTO 4 External interrupt ch.0 input pin_4

20 OCU9 0OUT1_0 A Qutput compare9 ch.1 output pin_0
RLT2 TIN_O Reload timer ch.2 event input pin_0
MFS9 _SOT _1 Multi-function serial ch.9 serial data output pin_1
P3 17 General-purpose 1/O port
EINT17_1 External interrupt ch.17 input pin_1
BT11_TIOA23_1 Base timer11 ch.23 TIOA output pin_1

91 OCU10_0OuUT1_1 A Output compare10 ch.1 output pin_1
ICU10_IN1_1 Input capture10 ch.1 input pin_1
CAN3 RX 1 CAN ch.3 reception data input pin_1
MFS9_SCK_1 Multi-function serial ch.9 clock 1/0 pin_1
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P3_18 General-purpose I/O port
EINT2_4 External interrupt ch.2 input pin_4
92 BT10_TIOA21_1 A Base timer10 ch.21 TIOA output pin_1
RLT3_TIN_1 Reload timer ch.3 event input pin_1
CAN3_TX 1 CAN ch.3 transmission data output pin_1
MFS9_SIN_1 Multi-function serial ch.9 serial data input pin_1
P3_19 General-purpose I/O port
93 EINT3_4 A External interrupt ch.3 input pin_4
RLT3_TOT_1 Reload timer ch.3 output pin_1
MFS9_CS0_1 Multi-function serial ch.9 serial chip select 0 1/0O pin_1
P3_20 General-purpose I/O port
94 EINT19 1 A External interrupt ch.19 input pin_1
MFS9_CS1_1 Multi-function serial ch.9 serial chip select 1 output pin_1
P3_ 21 General-purpose I/O port
ADCO_AN21 ADC ch.21 analog input pin
95 EINT4 4 A External interrupt ch.4 input pin_4
MFS5_SOT 1 Multi-function serial ch.5 serial data output pin_1
PWUTRG 1 Partial wakeup trigger output pin_1
P1_08 General-purpose I/O port
ADCO_TRGO_1 ADC external trigger ch.0 input pin_1
EINT16_0 External interrupt ch.16 input pin_0
BT5_TIOA11_0 Base timer5 ch.11 TIOA output pin_0
96 OCU10_OUTO0_0 A Qutput compare10 ch.0 output pin_0
ICU10_IN1_ 0 Input capture10 ch.1 input pin_0
RLT3_TIN_O Reload timer ch.3 event input pin_0
MFS7 _CS0 0 Multi-function serial ch.7 serial chip select 0 1/0 pin_0
MFS5_SCK_1 Multi-function serial ch.5 clock 1/0 pin_1
P3 22 General-purpose I/O port
97 ADCO_AN22 A ADC ch.22 analog input pin
EINT5_4 External interrupt ch.5 input pin_4
MFS5_SIN_1 Multi-function serial ch.5 serial data input pin_1
P3_23 General-purpose I/O port
98 ADCO_AN23 A ADC ch.23 analog input pin
EINT6_4 External interrupt ch.6 input pin_4
MFS5_CS0_1 Multi-function serial ch.5 serial chip select 0 1/0O pin_1
99 VSS - GND
100 | VCC5 - +5.0V power supply pin
P1_09 General-purpose I/O port
ADCO_TRGO_0 ADC external trigger ch.0 input pin_0
EINTO 4 External interrupt ch.9 input pin_4
BTO_TIOBO/BT1_TIOB2/BT2_TIOB
4/BT3_TIOB6/BT4_TIOB8/BT5_TIO Base timer0/1/2/3/4/5 ch.0/2/4/6/8/10 TIOB input pin_0
101 B10_0 A
OCU10_OUT1_0 Output compare10 ch.1 output pin_0
RLT3 _TOT_ O Reload timer ch.3 output pin_0
MFS7_CS1_0 Multi-function serial ch.7 serial chip select 1 output pin_0
RTCO_WOT RTC overflow output pin
SYSCO_CLK_0 System clock output pin_0
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102 | DVSS - high current port GND pin
103 | DvCC - high current port power supply pin
P1_10 General-purpose |/O port
104 ADCO_AN24 0 ADC ch.24 analog input pin
EINT17_0 External interrupt ch.17 input pin_0
BT6_TIOA12 0 Base timer6 ch.12 TIOA output pin_0
P1_11 General-purpose I/O port
105 ADCO_AN25 0 ADC ch.25 analog input pin
EINT11_4 External interrupt ch.11 input pin_4
BT6_TIOA13 0 Base timer6 ch.13 TIOA output pin_0
P1_12 General-purpose I/O port
ADCO_AN26 ADC ch.26 analog input pin
106 EINT18_0 0 External interrupt ch.18 input pin_0
BT7 _TIOA14 0 Base timer7 ch.14 TIOA output pin_0
MFS0_SOT_0 Multi-function serial ch.0 serial data output pin_0
MFS8_SDA I2C ch.8 serial data 1/0 pin
P1 13 General-purpose I/O port
ADCO_AN27 ADC ch.27 analog input pin
107 EINT12 4 0 External interrupt ch.12 input pin_4
BT7_TIOA15 0 Base timer7 ch.15 TIOA output pin_0
MFS0_SCK 0 Multi-function serial ch.0 clock I/O pin_0
MFS8_SCL 12C ch.8 clock 1/O pin
P1_14 General-purpose I/O port
ADCO_AN28 ADC ch.28 analog input pin
108 | EINT19_0 (0] External interrupt ch.19 input pin_0
BT8 TIOA16 0 Base timer8 ch.16 TIOA output pin_0
MFSO0_SIN_0O Multi-function serial ch.0 serial data input pin_0
P1_15 General-purpose I/O port
ADCO_AN29 ADC ch.29 analog input pin
109 | EINT13_4 (0] External interrupt ch.13 input pin_4
BT8 TIOA17 0 Base timer8 ch.17 TIOA output pin_0
MFSO0_CSO0_0 Multi-function serial ch.0 serial chip select 0 1/0 pin_0
P1_16 General-purpose |/O port
ADCO_AN30 ADC ch.30 analog input pin
110 | EINT14_4 (0] External interrupt ch.14 input pin_4
BT9 TIOA18 0 Base timer9 ch.18 TIOA output pin_0
MFS9_CSO0_0 Multi-function serial ch.9 serial chip select 0 1/0 pin_0
P1 17 General-purpose I/O port
ADCO_AN31 ADC ch.31 analog input pin
111 EINT15 4 (0] External interrupt ch.15 input pin_4
BT9 TIOA19 0 Base timer9 ch.19 TIOA output pin_0
MFS9 CS1 0 Multi-function serial ch.9 serial chip select 1 output pin_0
112 DVSS - high current port GND pin
113 | DVCC - high current port power supply pin
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P1_18 General-purpose I/O port
ADCO_AN32 ADC ch.32 analog input pin

114 EINT17_4 0 External interrupt ch.17 input pin_4
BT10_TIOA20 0 Base timer10 ch.20 TIOA output pin_0
MFS9 SOT 0 Multi-function serial ch.9 serial data output pin_0
MFS9_SDA I°C ch.9 serial data 1/0 pin
P1_19 General-purpose I/O port
ADCO_AN33 ADC ch.33 analog input pin

115 EINT18 4 0 External interrupt ch.18 input pin_4
BT10_TIOA21_0 Base timer10 ch.21 TIOA output pin_0
MFS9_SCK_0 Multi-function serial ch.9 clock 1/0 pin_0
MFS9_SCL I2C ch.9 clock 1/0 pin
P1_20 General-purpose I/O port
ADCO_AN34 ADC ch.34 analog input pin

116 | EINT20_0 (0] External interrupt ch.20 input pin_0
BT11_TIOA22 0 Base timer11 ch.22 TIOA output pin_0
MFS9 SIN_ 0 Multi-function serial ch.9 serial data input pin_0
P1_21 General-purpose I/O port
ADCO_AN35 ADC ch.35 analog input pin

117 EINT20_4 0 External interrupt ch.20 input pin_4
BT11_TIOA23 0 Base timer11 ch.23 TIOA output pin_0
MFS10_SOT_0 Multi-function serial ch.10 serial data output pin_0
MFS10_SDA I2C ch.10 serial data I/O pin
P1 22 General-purpose I/O port
ADCO_AN36 ADC ch.36 analog input pin
EINT21 4 External interrupt ch.21 input pin_4

118 BT6_TIOB12/BT7_TIOB14/ o
BT8_TIOB16/BT9_TIOB18/ Base timer6/7/8/9/10/11 ch.12/14/16/18/20/22 TIOB input pin_0
BT10_TIOB20/BT11_TIOB22 0
MFS10_SCK 0 Multi-function serial ch.10 clock I/O pin_0
MFS10_SCL 12C ch.10 clock I/O pin
P1_23 General-purpose 1/O port
ADCO_AN37 ADC ch.37 analog input pin

119 EINT21_0 (0] External interrupt ch.21 input pin_0
BT12_TIOA24 0 Base timer12 ch.24 TIOA output pin_0
MFS10_SIN_0 Multi-function serial ch.10 serial data input pin_0
P1 24 General-purpose I/O port
ADCO_AN38 ADC ch.38 analog input pin

120 EINT22_ 4 (0] External interrupt ch.22 input pin_4
BT12_TIOA25 0 Base timer12 ch.25 TIOA output pin_0
MFS10_CSO0_0 Multi-function serial ch.10 serial chip select 0 I/O pin_0
P1_25 General-purpose /O port
ADCO_AN39 ADC ch.39 analog input pin

121 EINTO 5 (0] External interrupt ch.0 input pin_5
BT13 TIOA26 0 Base timer13 ch.26 TIOA output pin_0
MFS11_CS0_0 Multi-function serial ch.11 serial chip select 0 I/O pin_0

122 DVSS - high current port GND pin

123 DVCC - high current port power supply pin
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P1_26 General-purpose I/O port
ADCO_AN40 ADC ch.40 analog input pin

124 | EINT2_5 (0] External interrupt ch.2 input pin_5
BT13_TIOA27_0 Base timer13 ch.27 TIOA output pin_0
MFS11_CS1_0 Multi-function serial ch.11 serial chip select 1 output pin_0
P1_27 General-purpose 1/O port
ADCO_AN41 ADC ch.41 analog input pin

125 EINT3_5 0 External interrupt ch.3 input pin_5
BT14_TIOA28 0 Base timer14 ch.28 TIOA output pin_0
MFS11_SOT_0 Multi-function serial ch.11 serial data output pin_0
MFS11_SDA I2C ch.11 serial data 1/O pin
P1 28 General-purpose I/O port
ADCO_AN42 ADC ch.42 analog input pin

126 EINT4 5 0 External interrupt ch.4 input pin_5
BT14_TIOA29 0 Base timer14 ch.29 TIOA output pin_0
MFS11_SCK 0 Multi-function serial ch.11 clock I/O pin_0
MFS11_SCL I2C ch.11 clock I/O pin
P1_29 General-purpose I/O port
ADCO_AN43 ADC ch.43 analog input pin

127 | EINT22_0 (0] External interrupt ch.22 input pin_0
BT15_TIOA30 0 Base timer15 ch.30 TIOA output pin_0
MFS11_SIN_0O Multi-function serial ch.11 serial data input pin_0
P1_30 General-purpose I/O port
ADCO_AN44 ADC ch.44 analog input pin

128 EINT6_5 0 External interrupt ch.6 input pin_5
BT15 TIOA31 0 Base timer15 ch.31 TIOA output pin_0
MFS5_SOT_0 Multi-function serial ch.5 serial data output pin_0
MFS5 SDA I2C ch.5 serial data 1/0 pin
P1 31 General-purpose |/O port
ADCO_AN45 ADC ch.45 analog input pin
EINT7 5 External interrupt ch.7 input pin_5

129 8%1025‘;;5'3?88%45: Bllg’g;')ogzs’ BT14 O | Base timer12/13/14/15 ch 24/26/28/30 TIOB input pin_0
MFS5 SCK 0 Multi-function serial ch.5 clock I/O pin_0
MFS5_SCL I2C ch.5 clock 1/O pin
P2 00 General-purpose I/O port

130 ADCO_AN46 0 ADC ch.46 analog input pin
EINT23 0 External interrupt ch.23 input pin_0
MFS5 SIN 0 Multi-function serial ch.5 serial data input pin_0
P2_01 General-purpose I/O port

131 ADCO_AN47 0 ADC ch.47 analog input pin
EINT9 5 External interrupt ch.9 input pin_5
MFS5 CS0 0 Multi-function serial ch.5 serial chip select 0 I/O pin_0

132 | DVSS - high current port GND pin

133 | DVCC - high current port power supply pin

134 | P3 24 A General-purpose /O port

135 | P3 25 A General-purpose I/0O port
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136 | VSS - GND

137 | VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)

138 | P3_26 A General-purpose |/O port

139 | P3_27 A General-purpose I/O port

140 P3_28 A General-purpose I/O port
MFS2_CS2_1 Multi-function serial ch.2 serial chip select 2 output pin_1

141 P3_29 A General-purpose I/O port
MFS2_CS3_1 Multi-function serial ch.2 serial chip select 3 output pin_1

142 P2_02 Q General-purpose input port
EINT2_1 External interrupt ch.2 input pin_1

143 P2_03 A General-purpose I/O port
EINT10_5 External interrupt ch.10 input pin_5
P2_04 General-purpose I/O port

144 EINT11_5 A External interrupt ch.11 input pin_5
BT12_TIOA24_1 Base timer12 ch.24 TIOA output pin_1
MFS2_SOT _1 Multi-function serial ch.2 serial data output pin_1
P2 05 General-purpose I/O port

145 EINT12_5 A External interrupt ch.12 input pin_5
BT12_TIOA25 1 Base timer12 ch.25 TIOA output pin_1
MFS2_SCK_1 Multi-function serial ch.2 clock 1/0 pin_1
P2_06 General-purpose I/O port

146 EINT13_5 = External interrupt ch.13 input pin_5
BT13_TIOA26_1 Base timer13 ch.26 TIOA output pin_1
MFS2_SIN_1 Multi-function serial ch.2 serial data input pin_1
P2_07 General-purpose I/0O port

147 EINT14 5 p External interrupt ch.14 input pin_5
BT13_TIOA27_1 Base timer13 ch.27 TIOA output pin_1
MFS2_CSO0_1 Multi-function serial ch.2 serial chip select 0 I/O pin_1
P2 08 General-purpose |/O port

148 EINT15_5 = External interrupt ch.15 input pin_5
BT14_TIOA28 1 Base timer14 ch.28 TIOA output pin_1
MFS2_CS1_1 Multi-function serial ch.2 serial chip select 1 output pin_1

149 | VSS - GND

150 | VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)
P2_09 General-purpose I/O port

151 EINT3 1 P External interrupt ch.3 input pin_1
BT14_TIOA29 1 Base timer14 ch.29 TIOA output pin_1
MFS3_SOT 1 Multi-function serial ch.3 serial data output pin_1
P2_10 General-purpose I/0O port

152 EINT16 5 p External interrupt ch.16 input pin_5
BT15 TIOA30 1 Base timer15 ch.30 TIOA output pin_1
MFS3_SCK_1 Multi-function serial ch.3 clock I/O pin_1
P2 11 General-purpose /O port

153 EINT17_5 P External interrupt ch.17 input pin_5
BT15 TIOA31_1 Base timer15 ch.31 TIOA output pin_1
MFS3_SIN_1 Multi-function serial ch.3 serial data input pin_1
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P2_12 General-purpose I/O port
EINT18 5 External interrupt ch.18 input pin_5
154 5%1()2'5;&!;?531?145/ B%E%Jéo?%’ BT14 P | Base timer12/13/14/15 ch 24/26/28/30 TIOB input pin_1
MFS3_CS0_1 Multi-function serial ch.3 serial chip select 0 1/O pin_1
P2_13 General-purpose I/O port
155 | EINT19_5 P External interrupt ch.19 input pin_5
MFS3_CS1_1 Multi-function serial ch.3 serial chip select 1 output pin_1
P2_14 General-purpose 1/O port
156 | EINT20 5 P External interrupt ch.20 input pin_5
MFS3_CS2_1 Multi-function serial ch.3 serial chip select 2 output pin_1
P2_15 General-purpose I/O port
157 | EINT21_5 P External interrupt ch.21 input pin_5
MFS3_CS3 1 Multi-function serial ch.3 serial chip select 3 output pin_1
P2 _16 General-purpose I/O port
158 EINT22_5 = External interrupt ch.22 input pin_5
MFS4_SOT 0 Multi-function serial ch.4 serial data output pin_0
MFS4_SDA I2C ch.4 serial data 1/0 pin
P2 _17 General-purpose I/O port
159 EINT23_5 = External interrupt ch.23 input pin_5
MFS4_SCK_0 Multi-function serial ch.4 clock 1/0 pin_0
MFS4_SCL I2C ch.4 clock 1/0 pin
P2_18 General-purpose I/O port
160 | EINTO_O P External interrupt ch.0 input pin_0
MFS4_SIN_0 Multi-function serial ch.4 serial data input pin_0
P2 19 General-purpose I/O port
161 EINTO 6 P External interrupt ch.0 input pin_6
MFS4 _CS0_0 Multi-function serial ch.4 serial chip select 0 I/O pin_0
P2 20 General-purpose I/O port
162 EINT1_6 P External interrupt ch.1 input pin_6
MFS4 CS1 0 Multi-function serial ch.4 serial chip select 1 output pin_0
P2_21 General-purpose I/O port
163 | EINT2_6 P External interrupt ch.2 input pin_6
MFS4 CS2 0 Multi-function serial ch.4 serial chip select 2 output pin_0
164 | VSS - GND
165 | VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)
P2_22 General-purpose I/O port
166 | EINT3_6 P External interrupt ch.3 input pin_6
MFS4 CS3 0 Multi-function serial ch.4 serial chip select 3 output pin_0
P2_23 General-purpose I/O port
167 EINTO_1 P External interrupt ch.0 input pin_1
MFS1_SOT_0 Multi-function serial ch.1 serial data output pin_0
MFS1_SDA I2C ch.1 serial data 1/O pin
P2_24 General-purpose I/0O port
168 EINT4_1 = External interrupt ch.4 input pin_1
MFS1 _SCK 0 Multi-function serial ch.1 clock 1/0 pin_0
MFS1_SCL I2C ch.1 clock 1/O pin
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TEQFP176
Pin : o . -
No. Pin Name Circuit Function Description
Type
P2_25 General-purpose I/O port
169 | EINT1_0 P External interrupt ch.1 input pin_0
MFS1_SIN_O Multi-function serial ch.1 serial data input pin_0
P2_26 General-purpose I/O port
170 EINTS 1 = External interrupt ch.5 input pin_1
MFS1_CS0 0 Multi-function serial ch.1 serial chip select 0 I/O pin_0
MFS0_CSO0_1 Multi-function serial ch.0 serial chip select 0 1/0 pin_1
P3_30 General-purpose 1/O port
171 EINT7_1 A External interrupt ch.7 input pin_1
CANO_RX_2 CAN ch.0 reception data input pin_2
P3_31 General-purpose I/O port
172 EINT9 1 A External interrupt ch.9 input pin_1
CANO_TX_2 CAN ch.0 transmission data output pin_2
P2 _27 General-purpose I/O port
173 EINT11_1 = External interrupt ch.11 input pin_1
MFS1_CS1 0 Multi-function serial ch.1 serial chip select 1 output pin_0
MFS0_SOT 1 Multi-function serial ch.0 serial data output pin_1
P2_28 General-purpose I/O port
174 EINT13_1 p External interrupt ch.13 input pin_1
MFS1_CS2 0 Multi-function serial ch.1 serial chip select 2 output pin_0
MFS0_SCK 1 Multi-function serial ch.0 clock 1/O pin_1
P2_29 General-purpose I/O port
EINT15_1 External interrupt ch.15 input pin_1
175 | BTO_TIOAO 1 P Base timer0 ch.0 TIOA output pin_1
MFS1_CS3 0 Multi-function serial ch.1 serial chip select 3 output pin_0
MFS0_SIN_1 Multi-function serial ch.0 serial data input pin_1
176 | VSS - GND
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Table 5-1-2: Pin Descriptions of LQFP144/ TEQFP144
LQFP144/ TEQFP144
Pin : Vo . -
No. Pin Name Circuit Function Description
Type
1 VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)
PO 00 General-purpose /O port
2 EINT23_1 P External interrupt ch.23 input pin_1
BTO_TIOA1_1 Base timer0 ch.1 TIOA output pin_1
MFS7_SOT _1 Multi-function serial ch.7 serial data output pin_1
PO _01 General-purpose 1/O port
3 EINTO_2 P External interrupt ch.0 input pin_2
BT1_TIOA2 1 Base timer1 ch.2 TIOA output pin_1
MFS7_SCK_1 Multi-function serial ch.7 clock 1/0 pin_1
PO _02 General-purpose |1/O port
4 EINT1_2 p External interrupt ch.1 input pin_2
BT1_TIOA3_1 Base timer1 ch.3 TIOA output pin_1
MFS7_SIN_1 Multi-function serial ch.7 serial data input pin_1
PO 03 General-purpose 1/O port
5 EINT5 2 P External interrupt ch.5 input pin_2
BT2_TIOA4_1 Base timer2 ch.4 TIOA output pin_1
MFS1_SOT _1 Multi-function serial ch.1 serial data output pin_1
PO 04 General-purpose 1/O port
6 EINT6_2 P External interrupt ch.6 input pin_2
BT2_TIOA5 1 Base timer2 ch.5 TIOA output pin_1
MFS1_SCK_1 Multi-function serial ch.1 clock 1/O pin_1
PO 05 General-purpose 1/O port
7 EINT7_2 p External interrupt ch.7 input pin_2
BT3 TIOA6_1 Base timer3 ch.6 TIOA output pin_1
MFS1_SIN_1 Multi-function serial ch.1 serial data input pin_1
PO _06 General-purpose /O port
8 EINT8 2 p External interrupt ch.8 input pin_2
BT3_TIOA7_1 Base timer3 ch.7 TIOA output pin_1
MFS1_CSO0 1 Multi-function serial ch.1 serial chip select 0 I/O pin_1
9 VCC53_1 - +3.3V/ +5.0V selection power supply pin (1)
10 VSS - GND
PO 07 General-purpose 1/O port
11 EINT18_2 P External interrupt ch.18 input pin_2
MFS4_SOT 1 Multi-function serial ch.4 serial data output pin_1
PO_08 General-purpose 1/O port
12 EINT19 2 P External interrupt ch.19 input pin_2
MFS4 SCK_1 Multi-function serial ch.4 clock 1/0 pin_1
PO _09 General-purpose /O port
13 EINT20 2 P External interrupt ch.20 input pin_2
MFS4_SIN_1 Multi-function serial ch.4 serial data input pin_1
PO_10 General-purpose /O port
14 EINT21_2 P External interrupt ch.21 input pin_2
MFS4_CS0_1 Multi-function serial ch.4 serial chip select 0 1/O pin_1
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LQFP144/ TEQFP144
Pin : o . -
No. Pin Name Circuit Function Description
Type
PO_11 General-purpose |1/O port
15 EINT22_2 P External interrupt ch.22 input pin_2
MFS4_CS1_1 Multi-function serial ch.4 serial chip select 1 output pin_1
PO _12 General-purpose 1/O port
16 EINT23 2 A External interrupt ch.23 input pin_2
MFS4_CS2_1 Multi-function serial ch.4 serial chip select 2 output pin_1
17 VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)
18 VSS - GND
PO_13 General-purpose /O port
DDRHSSPI1_SDATAO DDR HSSPI serial data I/0 pin
19 EINT1_3 M External interrupt ch.1 input pin_3
MFS2_SOT_0 Multi-function serial ch.2 serial data output pin_0
MFS9_SOT_2 Multi-function serial ch.9 serial data output pin_2
PO 14 General-purpose /O port
DDRHSSPI1_SDATA2 DDR HSSPI serial data I/0 pin
20 EINT2_3 M External interrupt ch.2 input pin_3
MFS2_SCK_0 Multi-function serial ch.2 clock 1/0 pin_0
MFS9_SCK_2 Multi-function serial ch.9 clock 1/0 pin_2
PO_15 General-purpose /O port
DDRHSSPI1_SDATA1 DDR HSSPI serial data I/0 pin
21 EINT2_0 M External interrupt ch.2 input pin_0
MFS2_SIN_0 Multi-function serial ch.2 serial data input pin_0
MFS9_SIN_2 Multi-function serial ch.9 serial data input pin_2
PO_16 General-purpose /O port
DDRHSSPI1_SSEL DDR HSSPI select output pin
22 EINT3 3 M External interrupt ch.3 input pin_3
MFS2_CS0_0 Multi-function serial ch.2 serial chip select 0 I/O pin_0
MFS9 CS0 2 Multi-function serial ch.9 serial chip select 0 I/O pin_2
PO_17 General-purpose /O port
DDRHSSPI1_SDATA3 DDR HSSPI serial data I/O pin
23 EINT4_3 M External interrupt ch.4 input pin_3
MFS2_CS1 0 Multi-function serial ch.2 serial chip select 1 output pin_0
MFS9 CS1 2 Multi-function serial ch.9 serial chip select 1 output pin_2
24 VCC53 2 - +3.3V/ +5.0V selection power supply pin (2)
25 VSS - GND
PO_18 General-purpose /O port
26 DDRHSSPIO_SCLK M DDR HSSPI serial clock output pin
EINT5 3 External interrupt ch.5 input pin_3
MFS2_CS2 0 Multi-function serial ch.2 serial chip select 2 output pin_0
27 VSS - GND
PO_19 General-purpose 1/O port
DDRHSSPIO_SDATAO DDR HSSPI serial data I/0 pin
28 EINT6_3 M External interrupt ch.6 input pin_3
MFS2_CS3 0 Multi-function serial ch.2 serial chip select 3 output pin_0
MFS8 SOT 2 Multi-function serial ch.8 serial data output pin_2
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LQFP144/ TEQFP144
Pin : o . -
No. Pin Name Circuit Function Description
Type

PO _20 General-purpose |1/O port
DDRHSSPIO_SDATA2 DDR HSSPI serial data I/0 pin

29 EINT7_3 M External interrupt ch.7 input pin_3
MFS3_SOT_0 Multi-function serial ch.3 serial data output pin_0
MFS8 SCK 2 Multi-function serial ch.8 clock I/O pin_2
PO 21 General-purpose /O port
DDRHSSPIO_SDATA1 DDR HSSPI serial data I/0 pin

30 EINT8_3 M External interrupt ch.8 input pin_3
MFS3_SCK 0 Multi-function serial ch.3 clock I/O pin_0
MFS8_SIN_2 Multi-function serial ch.8 serial data input pin_2
PO 22 General-purpose /O port
DDRHSSPIO0_SSEL DDR HSSPI select output pin

31 ADCO_ANO M ADC ch.0 analog input pin
EINT3_0 External interrupt ch.3 input pin_0
MFS3_SIN_0 Multi-function serial ch.3 serial data input pin_0
MFS8 CS0 2 Multi-function serial ch.8 serial chip select 0 I/O pin_2
PO 23 General-purpose 1/O port
DDRHSSPIO_SDATA3 DDR HSSPI serial data 1/O pin

32 ADCO_AN1 M ADC ch.1 analog input pin
EINT9_ 3 External interrupt ch.9 input pin_3
MFS3_CS0 0 Multi-function serial ch.3 serial chip select 0 I/O pin_0

33 VCC53 2 - +3.3V/ +5.0V selection power supply pin (2)

34 VSS - GND
PO 24 General-purpose 1/O port

35 ADCO_AN2 M ADC ch.2 analog input pin
EINT10_3 External interrupt ch.10 input pin_3
MFS3_CS1_0 Multi-function serial ch.3 serial chip select 1 output pin_0

36 VCC53 2 - +3.3V/ +5.0V selection power supply pin (2)

37 VSS - GND

38 X1 K Main clock oscillation output pin

39 X0 K Main clock oscillation input pin

40 MODE G Mode pin

41 RSTX H External reset input pin

42 JTAG_NTRST D JTAG test reset input pin

43 JTAG_TDO F JTAG test data output pin

44 JTAG _TDI E JTAG test data input pin

45 JTAG_TCK E JTAG test clock input pin

46 JTAG_TMS E JTAG test mode state input pin

47 C - External capacity connection output pin

48 VSS - GND

49 VCC5 - +5.0V power supply pin
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LQFP144/ TEQFP144
Pin : o . -
No. Pin Name Circuit Function Description
Type
PO _25 General-purpose |1/O port
ADCO_ANG6 ADC ch.6 analog input pin
EINT4_0 External interrupt ch.4 input pin_0
BTO_TIOAO0_O Base timer0 ch.0 TIOA output pin_0
OCUO0_OUTO0 0 Output compare0 ch.0 output pin_0
ICUO_INO_O Input capture0 ch.0 input pin_0
50 QPRC8_AIN A Quadrature Position and Revolution Counter ch.8 AIN input pin
RLTO_TIN_O Reload timer ch.0 event input pin_0
FRTO0/1/2/3_TEXT Free-run timer ch.0/1/2/3 clock input pin
CANO_RX_0 CAN ch.0 reception data input pin_0
MFS8 SOT_0 Multi-function serial ch.8 serial data output pin_0
MFS0_SDA I2C ch.0 serial data 1/0 pin
PWU_ANO Partial wakeup ADC analog 0 input pin
PO 26 General-purpose 1/O port
ADCO_AN7 ADC ch.7 analog input pin
EINT5_0 External interrupt ch.5 input pin_0
BTO_TIOA1 O Base timer0 ch.1 TIOA output pin_0
OCUO0_OUT1_0 Output compare0 ch.1 output pin_0
ICUO_IN1_0 Input capture0 ch.1 input pin_0
51 QPRC8_BIN A Quadrature Position and Revolution Counter ch.8 BIN input pin
RLTO_TOT 0 Reload timer ch.0 output pin_0
FRT4/8/9/10_TEXT Free-run timer ch.4/8/9/10 clock input pin
CANO_TX 0 CAN ch.0 transmission data output pin_0
MFS8 SCK 0 Multi-function serial ch.8 clock I/O pin_0
MFSO_SCL 12C ch.0 clock I/O pin
PWU_AN1 Partial wakeup ADC analog 1 input pin
PO_27 General-purpose /O port
ADCO_ANS8 ADC ch.8 analog input pin
EINT6_0 External interrupt ch.6 input pin_0
BT1_TIOA2 0 Base timer1 ch.2 TIOA output pin_0
50 ICU1_INO O A Input capture1 ch.0 input pin_0
QPRC8_ZIN Quadrature Position and Revolution Counter ch.8 ZIN input pin
RLT1_TIN_O Reload timer ch.1 event input pin_0
CAN1_RX 0 CAN ch.1 reception data input pin_0
MFS8_SIN_0 Multi-function serial ch.8 serial data input pin_0
PWU_AN2 Partial wakeup ADC analog 2 input pin
PO _28 General-purpose /O port
ADCO_AN9 ADC ch.9 analog input pin
EINT7_0 External interrupt ch.7 input pin_0
BT1_TIOA3 0 Base timer1 ch.3 TIOA output pin_0
53 ICU1 IN1 0 A Input capture1 ch.1 input pin_0
QPRC9_AIN Quadrature Position and Revolution Counter ch.9 AIN input pin
RLT1_TOT_O Reload timer ch.1 output pin_0
CAN1_TX 0 CAN ch.1 transmission data output pin_0
MFS8 CS0 0 Multi-function serial ch.8 serial chip select 0 I/O pin_0
PWUTRG_0 Partial wakeup trigger output pin_0
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Pin : o . -
No. Pin Name Circuit Function Description
Type

PO _29 General-purpose |1/O port
ADCO_AN10 ADC ch.10 analog input pin
EINT12_1 External interrupt ch.12 input pin_1

54 BT9_TIOA18 1 A Base timer9 ch.18 TIOA output pin_1
OCu8 0OuUTO0 1 Output compare8 ch.0 output pin_1
ICU8_INO_1 Input capture8 ch.0 input pin_1
RLT17_TIN_1 Reload timer ch.17 event input pin_1

55 NMIX | Non-maskable interrupt input pin
X0A Sub clock oscillation input pin
PO_30 General-purpose /O port
EINT8 0 External interrupt ch.8 input pin_0

56 BT4 _TIOA8 0 L Base timer4 ch.8 TIOA output pin_0
OCu8 OouUT0_0 Output compare8 ch.0 output pin_0
ICU9_INO O Input capture9 ch.0 input pin_0
RLT17_TIN_O Reload timer ch.17 event input pin_0
MFS6_CS0_0 Multi-function serial ch.6 serial chip select 0 I/O pin_0
X1A Sub clock oscillation output pin
PO_31 General-purpose /O port
EINT9 0O External interrupt ch.9 input pin_0

57 BT4_TIOA9 0 L Base timer4 ch.9 TIOA output pin_0
OCu8 OUT1 0 Output compare8 ch.1 output pin_0
ICU9_IN1_0 Input capture9 ch.1 input pin_0
RLT17_TOT_O Reload timer ch.17 output pin_0
MFS6_CS1 0 Multi-function serial ch.6 serial chip select 1 output pin_0

58 VSS - GND

59 VCC5 - +5.0V power supply pin
P1_00 General-purpose /O port
ADCO_AN11 ADC ch.11 analog input pin
EINT10_O External interrupt ch.10 input pin_0
BT2_TIOA4_0 Base timer2 ch.4 TIOA output pin_0

60 OCuU1_0OuUTO0 0 A Output compare1 ch.0 output pin_0
ICU2_INO_O Input capture2 ch.0 input pin_0
QPRC9_BIN Quadrature Position and Revolution Counter ch.9 BIN input pin
RLT16_TIN_O Reload timer ch.16 event input pin_0
CAN2_RX_ 0 CAN ch.2 reception data input pin_0
TRACEO 0 Trace data 0 output pin_0
P1_01 General-purpose /O port
ADCO_AN12 ADC ch.12 analog input pin
EINT11_0 External interrupt ch.11 input pin_0
BT2 TIOA5 0 Base timer2 ch.5 TIOA output pin_0
OCU1_OUT1 0 Output compare1 ch.1 output pin_0

61 ICU2_IN1_0 A Input capture2 ch.1 input pin_0
QPRC9 _ZIN Quadrature Position and Revolution Counter ch.9 ZIN input pin
RLT16_TOT_0O Reload timer ch.16 output pin_0
CAN2 TX O CAN ch.2 transmission data output pin_0
TRACE1_0 Trace data 1 output pin_0
PWU_AN3 Partial wakeup ADC analog 3 input pin
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Pin : o . -
No. Pin Name Circuit Function Description
Type

P1_02 General-purpose |1/O port
ADCO_AN13 ADC ch.13 analog input pin
EINT12_0 External interrupt ch.12 input pin_0
BT3_TIOA6_0 Base timer3 ch.6 TIOA output pin_0

62 OCuU2_0uUT0 0 c Output compare?2 ch.0 output pin_0
ICU8_INO_O Input capture8 ch.0 input pin_0
MFS6_SOT_0 Multi-function serial ch.6 serial data output pin_0
MFS6_SDA I2C ch.6 serial data 1/O pin
TRACE2_0 Trace data 2 output pin_0
PWU_AN4 Partial wakeup ADC analog 4 input pin
P1_03 General-purpose /O port
ADCO_AN14 ADC ch.14 analog input pin
EINT19_3 External interrupt ch.19 input pin_3
BT3 TIOA7 0O Base timer3 ch.7 TIOA output pin_0

63 OCuU2_0OUT1_0 c Output compare?2 ch.1 output pin_0
ICU8 IN1_0 Input capture8 ch.1 input pin_0
MFS6_SCK 0 Multi-function serial ch.6 clock I/O pin_0
MFS6_SCL 12C ch.6 clock I/O pin
TRACE3 0 Trace data 3 output pin_0
PWU_ANS Partial wakeup ADC analog 5 input pin
P1_04 General-purpose 1/O port
ADCO_AN15 ADC ch.15 analog input pin
EINT13_0 External interrupt ch.13 input pin_0
BT9 TIOA19 1 Base timer9 ch.19 TIOA output pin_1

64 OCuU8 OUT1_1 A Output compare8 ch.1 output pin_1
ICU8 IN1_1 Input capture8 ch.1 input pin_1
RLT17_TOT_1 Reload timer ch.17 output pin_1
MFS6_SIN_0 Multi-function serial ch.6 serial data input pin_0
TRACE_CLK 0 Trace clock output pin_0
PWU_ANG6 Partial wakeup ADC analog 6 input pin
P1_05 General-purpose 1/O port
ADCO_AN16 ADC ch.16 analog input pin
EINT14 0 External interrupt ch.14 input pin_0
BTO_TIOBO/BT1_TIOB2/BT2_TIOB
4/BT3_TIOB6/BT4_TIOB8/BT5_TIO Base timer0/1/2/3/4/5 ch.0/2/4/6/8/10 TIOB input pin_1
B10 1
OCU9 0OUTO 1 Output compare9 ch.0 output pin_1

65 "icug_IN0_1 C  [‘Input capture9 ch.0 input pin_1
RLT2_TIN_1 Reload timer ch.2 event input pin_1
CAN3 RX 0 CAN ch.3 reception data input pin_0
MFS7_SOT_0 Multi-function serial ch.7 serial data output pin_0
MFS7_SDA I2C ch.7 serial data 1/0 pin
TRACE_CTL_O Trace control output pin_0
PWU_AN7 Partial wakeup ADC analog 7 input pin
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P1_06 General-purpose |1/O port
ADCO_AN17 ADC ch.17 analog input pin
EINT14_1 External interrupt ch.14 input pin_1
gg%ﬂggg{ gg%g?%fﬁgg—zg Base timer6/7/8/9/10/11 ch.12/14/16/18/20/22 TIOB input
BT11_TIOB22_1 pin_1

66 OCU9_0OUT1_1 c Output compare9 ch.1 output pin_1
ICU9 IN1_1 Input capture9 ch.1 input pin_1
RLT2_TOT_1 Reload timer ch.2 output pin_1
CAN3 TX 0 CAN ch.3 transmission data output pin_0
MFS7_SCK 0 Multi-function serial ch.7 clock I/O pin_0
MFS7_SCL 12C ch.7 clock I/O pin
P1_07 General-purpose /O port
ADCO_AN18 ADC ch.18 analog input pin
EINT15_0 External interrupt ch.15 input pin_0

67 BT5 TIOA10 0 A Base timer5 ch.10 TIOA output pin_0
OCU9 _OUTO0_0 Output compare9 ch.0 output pin_0
ICU10_INO_0 Input capture10 ch.0 input pin_0
MFS7_SIN_0O Multi-function serial ch.7 serial data input pin_0
SYSCO_CLK_1 System clock output pin_1

68 AVCC5 - Analog Power Supply pin

69 AVSS - Analog GND pin

70 AVRL5 - ADC low reference voltage pin

71 AVRH5 - ADC high reference voltage pin

72 VCC5 - +5.0V power supply pin

73 VSS A GND
P1_08 General-purpose /O port
ADCO_TRGO 1 ADC external trigger ch.0 input pin_1
EINT16_0 External interrupt ch.16 input pin_0

74 BT5 TIOA11 0 A Base timer5 ch.11 TIOA output pin_0
OCU10_OUTO0_0 Output compare10 ch.0 output pin_0
ICU10_IN1_0 Input capture10 ch.1 input pin_0
RLT3 TIN O Reload timer ch.3 event input pin_0
MFS7_CS0_0 Multi-function serial ch.7 serial chip select 0 I/O pin_0

75 VSS - GND

76 VCC5 - +5.0V power supply pin
P1_09 General-purpose /O port
ADCO_TRGO0_0 ADC external trigger ch.0 input pin_0
EINT9_4 External interrupt ch.9 input pin_4
BTO_TIOBO/BT1_TIOB2/BT2_TIOB
4/BT3_TIOB6/BT4_TIOB8/BT5_TIO Base timer0/1/2/3/4/5 ch.0/2/4/6/8/10 TIOB input pin_0

77 B10 0 A
OCU10_0OUT1_0 Output compare10 ch.1 output pin_0
RLT3_TOT_O Reload timer ch.3 output pin_0
MFS7_CS1_0 Multi-function serial ch.7 serial chip select 1 output pin_0
RTCO_WOT RTC overflow output pin
SYSCO_CLK_0 System clock output pin_0

78 DVSS - high current port GND pin

79 DVCC - high current port power supply pin
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No. Pin Name Circuit Function Description
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P1_10 General-purpose |1/O port

80 ADCO_AN24 0 ADC ch.24 analog input pin
EINT17_0 External interrupt ch.17 input pin_0
BT6_TIOA12 0 Base timer6 ch.12 TIOA output pin_0
P1_11 General-purpose 1/O port

81 ADCO_AN25 o ADC ch.25 analog input pin
EINT11_4 External interrupt ch.11 input pin_4
BT6_TIOA13 0 Base timer6 ch.13 TIOA output pin_0
P1_12 General-purpose /O port
ADCO_AN26 ADC ch.26 analog input pin

82 EINT18_0 o External interrupt ch.18 input pin_0
BT7_TIOA14 0 Base timer7 ch.14 TIOA output pin_0
MFS0_SOT_0 Multi-function serial ch.0 serial data output pin_0
MFS8_ SDA I2C ch.8 serial data 1/0 pin
P1_13 General-purpose /O port
ADCO_AN27 ADC ch.27 analog input pin

83 EINT12_4 0 External interrupt ch.12 input pin_4
BT7_TIOA15 0 Base timer7 ch.15 TIOA output pin_0
MFS0_SCK 0 Multi-function serial ch.0 clock I/O pin_0
MFS8_SCL 12C ch.8 clock I/O pin
P1_14 General-purpose 1/O port
ADCO_AN28 ADC ch.28 analog input pin

84 EINT19_0 (0] External interrupt ch.19 input pin_0
BT8 TIOA16 0 Base timer8 ch.16 TIOA output pin_0
MFS0_SIN_0 Multi-function serial ch.0 serial data input pin_0
P1_15 General-purpose 1/O port
ADCO_AN29 ADC ch.29 analog input pin

85 EINT13 4 (0] External interrupt ch.13 input pin_4
BT8 TIOA17 0 Base timer8 ch.17 TIOA output pin_0
MFS0_CSO0_0 Multi-function serial ch.0 serial chip select 0 1/0 pin_0
P1_16 General-purpose 1/O port
ADCO_AN30 ADC ch.30 analog input pin

86 EINT14 4 (0] External interrupt ch.14 input pin_4
BT9_TIOA18 0 Base timer9 ch.18 TIOA output pin_0
MFS9_CS0_0 Multi-function serial ch.9 serial chip select 0 1/0 pin_0
P1 17 General-purpose /O port
ADCO_AN31 ADC ch.31 analog input pin

87 EINT15 4 (0] External interrupt ch.15 input pin_4
BT9_TIOA19 0 Base timer9 ch.19 TIOA output pin_0
MFS9 CS1 0 Multi-function serial ch.9 serial chip select 1 output pin_0

88 DVSS - high current port GND pin

89 DVCC - high current port power supply pin
P1 18 General-purpose /O port
ADCO_AN32 ADC ch.32 analog input pin

9 EINT17_4 0 External interrupt ch.17 input pin_4
BT10_TIOA20 0 Base timer10 ch.20 TIOA output pin_0
MFS9 SOT 0 Multi-function serial ch.9 serial data output pin_0
MFS9 SDA I2C ch.9 serial data 1/0 pin
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P1_19 General-purpose |1/O port
ADCO_AN33 ADC ch.33 analog input pin

91 EINT18_4 0 External interrupt ch.18 input pin_4
BT10_TIOA21_0 Base timer10 ch.21 TIOA output pin_0
MFS9 SCK 0 Multi-function serial ch.9 clock I/O pin_0
MFS9_SCL 12C ch.9 clock I/O pin
P1_20 General-purpose 1/O port
ADCO_AN34 ADC ch.34 analog input pin

92 EINT20_0 (0] External interrupt ch.20 input pin_0
BT11_TIOA22_ 0 Base timer11 ch.22 TIOA output pin_0
MFS9 SIN_0 Multi-function serial ch.9 serial data input pin_0
P1_21 General-purpose 1/O port
ADCO_AN35 ADC ch.35 analog input pin

93 EINT20 4 0 External interrupt ch.20 input pin_4
BT11_TIOA23 0 Base timer11 ch.23 TIOA output pin_0
MFS10_SOT_0 Multi-function serial ch.10 serial data output pin_0
MFS10_SDA I2C ch.10 serial data I/O pin
P1_22 General-purpose /O port
ADCO_AN36 ADC ch.36 analog input pin
EINT21_4 External interrupt ch.21 input pin_4

94 gg%jé?gg{gg%}'ﬁ%j’ﬁgg—zy/ O | Base timer6/7/8/9/10/11 ch.12/14/16/18/20/22 TIOB input
BT11 TIOB22 0 pin_0
MFS10_SCK_0 Multi-function serial ch.10 clock 1/0O pin_0
MFS10_SCL I2C ch.10 clock I/O pin
P1 23 General-purpose 1/O port
ADCO_AN37 ADC ch.37 analog input pin

95 EINT21 0 (0] External interrupt ch.21 input pin_0
BT12_TIOA24 0 Base timer12 ch.24 TIOA output pin_0
MFS10_SIN 0 Multi-function serial ch.10 serial data input pin_0
P1_24 General-purpose /O port
ADCO_AN38 ADC ch.38 analog input pin

96 EINT22 4 (0] External interrupt ch.22 input pin_4
BT12_TIOA25 0 Base timer12 ch.25 TIOA output pin_0
MFS10 CS0 0 Multi-function serial ch.10 serial chip select 0 I/O pin_0
P1_25 General-purpose /O port
ADCO_AN39 ADC ch.39 analog input pin

97 EINTO_5 (0] External interrupt ch.0 input pin_5
BT13 _TIOA26 0 Base timer13 ch.26 TIOA output pin_0
MFS11 _CS0 0 Multi-function serial ch.11 serial chip select 0 I/O pin_0

98 DVSS - high current port GND pin

99 DVCC - high current port power supply pin
P1_26 General-purpose 1/O port
ADCO_AN40 ADC ch.40 analog input pin

100 | EINT2_5 (0] External interrupt ch.2 input pin_5
BT13_TIOA27 0 Base timer13 ch.27 TIOA output pin_0
MFS11_CS1 0 Multi-function serial ch.11 serial chip select 1 output pin_0
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Pin : o . -
No. Pin Name Circuit Function Description
Type

P1_27 General-purpose |1/O port
ADCO_AN41 ADC ch.41 analog input pin

101 EINT3_5 0 External interrupt ch.3 input pin_5
BT14_TIOA28 0 Base timer14 ch.28 TIOA output pin_0
MFS11_SOT_0 Multi-function serial ch.11 serial data output pin_0
MFS11_SDA I2C ch.11 serial data 1/O pin
P1_28 General-purpose 1/O port
ADCO_AN42 ADC ch.42 analog input pin

102 EINT4_5 0 External interrupt ch.4 input pin_5
BT14_TIOA29 0 Base timer14 ch.29 TIOA output pin_0
MFS11_SCK_0 Multi-function serial ch.11 clock 1/0O pin_0
MFS11_SCL I2C ch.11 clock I/O pin
P1_29 General-purpose /O port
ADCO_AN43 ADC ch.43 analog input pin

103 | EINT22_0

BT15_TIOA30_0

(0] External interrupt ch.22 input pin_0

Base timer15 ch.30 TIOA output pin_0

MFS11_SIN_0 Multi-function serial ch.11 serial data input pin_0
P1_30 General-purpose /O port
ADCO_AN44 ADC ch.44 analog input pin
104 EINT6_5 0 External interrupt ch.6 input pin_5
BT15 TIOA31 0 Base timer15 ch.31 TIOA output pin_0
MFS5_SOT_0 Multi-function serial ch.5 serial data output pin_0
MFS5_SDA I2C ch.5 serial data 1/O pin
P1_31 General-purpose 1/O port
ADCO_AN45 ADC ch.45 analog input pin
EINT7_5 External interrupt ch.7 input pin_5
105 Bllgggé?BE%L‘s/BIIgﬁ;(l)Og%/ BT14 O | Base timer12/13/14/15 ch.24/26/28/30 TIOB input pin_0
MFS5 SCK 0 Multi-function serial ch.5 clock I/O pin_0
MFS5_SCL 12C ch.5 clock I/O pin
P2 00 General-purpose 1/O port
106 ADCO_AN46 0 ADC ch.46 analog input pin
EINT23 0 External interrupt ch.23 input pin_0
MFS5 SIN_0 Multi-function serial ch.5 serial data input pin_0
P2_01 General-purpose /O port
107 ADCO_AN47 o ADC ch.47 analog input pin
EINT9 5 External interrupt ch.9 input pin_5
MFS5 CS0 0 Multi-function serial ch.5 serial chip select 0 I/O pin_0
108 | DVSS - high current port GND pin
109 | DVCC - high current port power supply pin
110 | VSS - GND
111 | VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)
112 P2 02 Q General-purpose input port
EINT2_1 External interrupt ch.2 input pin_1
113 P2_03 A General-purpose /O port
EINT10 5 External interrupt ch.10 input pin_5
P2_04 General-purpose 1/O port
114 EINT11_5 A External interrupt ch.11 input pin_5
BT12_TIOA24 1 Base timer12 ch.24 TIOA output pin_1
MFS2_SOT _1 Multi-function serial ch.2 serial data output pin_1
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LQFP144/ TEQFP144
Pin : o . -
No. Pin Name Circuit Function Description
Type
P2_05 General-purpose |1/O port
115 EINT12_5 A External interrupt ch.12 input pin_5
BT12_TIOA25_1 Base timer12 ch.25 TIOA output pin_1
MFS2_SCK_1 Multi-function serial ch.2 clock 1/0 pin_1
P2_06 General-purpose 1/O port
116 EINT13_5 P External interrupt ch.13 input pin_5
BT13_TIOA26_1 Base timer13 ch.26 TIOA output pin_1
MFS2_SIN_1 Multi-function serial ch.2 serial data input pin_1
P2_07 General-purpose /O port
117 EINT14_5 p External interrupt ch.14 input pin_5
BT13_TIOA27_1 Base timer13 ch.27 TIOA output pin_1
MFS2_CSO0 1 Multi-function serial ch.2 serial chip select 0 I/O pin_1
P2_08 General-purpose /O port
118 EINT15_5 P External interrupt ch.15 input pin_5
BT14_TIOA28 1 Base timer14 ch.28 TIOA output pin_1
MFS2_CS1_1 Multi-function serial ch.2 serial chip select 1 output pin_1
119 | VSS - GND
120 | VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)
P2 _09 General-purpose /O port
121 EINT3_1 p External interrupt ch.3 input pin_1
BT14_TIOA29 1 Base timer14 ch.29 TIOA output pin_1
MFS3_SOT _1 Multi-function serial ch.3 serial data output pin_1
P2_10 General-purpose /O port
192 EINT16_5 p External interrupt ch.16 input pin_5
BT15_TIOA30_1 Base timer15 ch.30 TIOA output pin_1
MFS3_SCK 1 Multi-function serial ch.3 clock 1/0 pin_1
P2_11 General-purpose /O port
123 EINT17_5 p External interrupt ch.17 input pin_5
BT15 TIOA31 1 Base timer15 ch.31 TIOA output pin_1
MFS3_SIN_1 Multi-function serial ch.3 serial data input pin_1
P2 12 General-purpose 1/O port
EINT18_5 External interrupt ch.18 input pin_5
124 Eﬂiigggggggg:ggggg/_,l P Base timer12/13/14/15 ch.24/26/28/30 TIOB input pin_1
MFS3_CSO0 1 Multi-function serial ch.3 serial chip select 0 I/O pin_1
P2 13 General-purpose 1/O port
125 | EINT19_5 P External interrupt ch.19 input pin_5
MFS3 _CS1_1 Multi-function serial ch.3 serial chip select 1 output pin_1
P2_14 General-purpose 1/O port
126 | EINT20 5 P External interrupt ch.20 input pin_5
MFS3_CS2_1 Multi-function serial ch.3 serial chip select 2 output pin_1
P2_15 General-purpose /O port
127 | EINT21 5 P External interrupt ch.21 input pin_5
MFS3_CS3 1 Multi-function serial ch.3 serial chip select 3 output pin_1
P2 16 General-purpose /O port
128 EINT22_5 p External interrupt ch.22 input pin_5
MFS4 _SOT 0 Multi-function serial ch.4 serial data output pin_0
MFS4 SDA I2C ch.4 serial data 1/0 pin
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LQFP144/ TEQFP144
Pin : o . -
No. Pin Name Circuit Function Description
Type
P2_17 General-purpose |1/O port
129 EINT23_5 P External interrupt ch.23 input pin_5
MFS4_SCK_0 Multi-function serial ch.4 clock 1/0 pin_0
MFS4_SCL I2C ch.4 clock 1/O pin
P2_18 General-purpose 1/O port
130 | EINTO_O P External interrupt ch.0 input pin_0
MFS4_SIN_0O Multi-function serial ch.4 serial data input pin_0
P2_19 General-purpose /O port
131 EINTO_6 P External interrupt ch.0 input pin_6
MFS4_CS0_0 Multi-function serial ch.4 serial chip select 0 I/O pin_0
P2_20 General-purpose /O port
132 EINT1_6 P External interrupt ch.1 input pin_6
MFS4 _CS1_0 Multi-function serial ch.4 serial chip select 1 output pin_0
P2 21 General-purpose 1/O port
133 | EINT2_6 P External interrupt ch.2 input pin_6
MFS4 _CS2 0 Multi-function serial ch.4 serial chip select 2 output pin_0
134 | VSS - GND
135 | VCC53 1 - +3.3V/ +5.0V selection power supply pin (1)
P2 22 General-purpose /O port
136 | EINT3_6 P External interrupt ch.3 input pin_6
MFS4 _CS3 0 Multi-function serial ch.4 serial chip select 3 output pin_0
P2_23 General-purpose 1/O port
137 EINTO_1 P External interrupt ch.0 input pin_1
MFS1_SOT 0 Multi-function serial ch.1 serial data output pin_0
MFS1_SDA I2C ch.1 serial data 1/O pin
P2 24 General-purpose 1/O port
138 EINT4_1 p External interrupt ch.4 input pin_1
MFS1_SCK 0 Multi-function serial ch.1 clock I/O pin_0
MFS1_SCL I2C ch.1 clock 1/O pin
P2_25 General-purpose /O port
139 | EINT1_0 P External interrupt ch.1 input pin_0
MFS1_SIN_0 Multi-function serial ch.1 serial data input pin_0
P2 26 General-purpose 1/O port
140 EINT5_1 p External interrupt ch.5 input pin_1
MFS1_CS0_0 Multi-function serial ch.1 serial chip select 0 I/O pin_0
MFS0 CSO0 1 Multi-function serial ch.0 serial chip select 0 I/O pin_1
pP2_27 General-purpose /O port
141 EINT11_1 p External interrupt ch.11 input pin_1
MFS1_CS1_0 Multi-function serial ch.1 serial chip select 1 output pin_0
MFS0_SOT _1 Multi-function serial ch.0 serial data output pin_1
P2 28 General-purpose 1/O port
142 EINT13_1 P External interrupt ch.13 input pin_1
MFS1 CS2 0 Multi-function serial ch.1 serial chip select 2 output pin_0
MFSO_SCK_1 Multi-function serial ch.0 clock 1/0O pin_1
P2 29 General-purpose /O port
EINT15_1 External interrupt ch.15 input pin_1
143 | BTO_TIOAO 1 P Base timer0 ch.0 TIOA output pin_1
MFS1 CS3 0 Multi-function serial ch.1 serial chip select 3 output pin_0
MFSO_SIN_1 Multi-function serial ch.0 serial data input pin_1
144 | VSS - GND
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5.2 1/O Circuit Type
Table 5-2: /O Circuit Types

S6J3510 Series

Type Circuit

Remark

A
——Pull-up control

— Digital output

EI—;;
T — Digital output
|————— — Pull-down control
1 [@o— >o—CMOS-hys input
PSS control

Automotive input
PSS control

GPIO port

Output 1 mA, 2 mA, or 5 mA selectable

50 kQ with pull-up resistor control

50 kQ with pull-down resistor control

CMOS hysteresis or Automotive hysteresis input selectable

F————Pull-up control

— Digital output

—— Digital output

———Pull-down control

[ choshs
PSS control

'Automotive input
PSS control

Analog input

B GPIO port with analog input
—————Pull-up control Output 1 mA, 2 mA, or 5 mA selectable
50 kQ with pull-up resistor control
L 50 kQ with pull-down resistor control
— Digital output CMOS hysteresis or Automotive hysteresis input selectable
R
T — Digital output
————— Pull-down control
| O paooe e
PSS control
1 [To—{ ~>o— Automotive input
PSS control
Analog input
C GPIO port with analog input

Output 1 mA, 2 mA, 3 mA(I?C), or 5 mA selectable

50 kQ with pull-up resistor control

50 kQ with pull-down resistor control

CMOS hysteresis or Automotive hysteresis input selectable
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S6J3510 Series

Type Circuit Remark
D JTAG_NTRST
E]—‘,_ 50 kQ with pull-down resistor
= TTL hysteresis input
——{@>e—[>—TTLinput
E JTAG_TDI/TCK/TMS
50 kQ with pull-up resistor
TTL hysteresis input
b =
L {T>o—{~>o—TTLinput
F o JTAG_TDO
— Digital output Output 5 mA
— Digital output
G . Mode input
DWW ——{>e—] ~>e— CMOS-hys input CMOS hysteresis input
H Reset input
50 kQ with pull-up resistor
CMOS hysteresis input
- ™ .
[ [],/“O—L/‘O— CMOS-hys input
NMIX input
50 kQ with pull-up resistor
CMOS hysteresis input
T
b
——{>o—{~>o—(CMOS-hys input
K X1 Main oscillation 1/0
0d ) @ 0sC input Feedback resistor = approx.2.1 MQ
|_
X0
PSS control
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Type Circuit Remark
L - Sub oscillation /O shared GPIO port
F———Pull-up control - Feedback resistor = approx.13 MQ
- Output 1 mA, 2 mA, or 5 mA selectable
. - 50 kQ with pull-up resistor control
— Digital output - 50 kQ with pull-down resistor control
B - CMOS hysteresis or Automotive hysteresis input selectable
T — Digital output
——Pull-down control
PSS/OSC control
'Automotive input
PSS/OSC control
fi>e—OSC input
—
—PSS/0SC control
—————Pull-up control
— Digital output
— Digital output
—— Pull-down control
PSS/OSC control
;Automotive input
ol PSS/OSC control
M - GPIO port
——Pull-up control - Output 1 mA or 2 mA selectable (VCC53_2 = 4.5V to 5.5 V)
- Output 5 mA or 15 mA selectable (VCC53_2=3.0Vto 3.6 V)
- 50 kQ with pull-up resistor control
—Digital output - 50 kQ with pull-down resistor control
= - CMOS hysteresis or Automotive hysteresis input selectable
= — Digital output
—————Pull-down control
1 [@o— >o—CMOS-hys input
PSS control
Automotive input
PSS control
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S6J3510 Series

Type Circuit Remark
N GPIO port with analog input
————— Pull-up control Output 1 mA or 2 mA selectable (VCC53_2=4.5V to 5.5 V)
Output 5 mA or 15 mA selectable (VCC53_2=3.0 Vto 3.6 V)
50 kQ with pull-up resistor control
— Digital output 50 kQ with pull-down resistor control
X} CMOS hysteresis or Automotive hysteresis input selectable
= — Digital output
————— Pull-down control
| CE oo
PSS control
1 [To—{ ~>o— Automotive input
PSS control
Analog input
O GPIO port with analog input
————— Pull-up control Output 1 mA, 2 mA, 5 mA, or 30 mA selectable
50 kQ with pull-up resistor control
50 kQ with pull-down resistor control
— Digital output CMOS hysteresis or Automotive hysteresis input selectable
R
T — Digital output
————— Pull-down control
| CE oo
PSS control
'Automotive input
PSS control
Analog input
P GPIO port
|7 pu”_up control Output 1. mA, 2 mA orl5 mA selectable
50 kQ with pull-up resistor control
50 kQ with pull-down resistor control
I| Digital OLItlet CMOS hysteresis or Automotive hysteresis input selectable
RS
T | Digital output
TiT
f————— Pull-down control
1T
PSS control
—T:I T e— ~>o— Automotive input
PSS control
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S6J3510 Series

f————— Pull-up control
I Digital output
t—— Digital output

f————— Pull-down control

[ >o—CMOS-hys input
PSS control

‘l:l il i “>o— Automotive input
PSS control

Type Circuit Remark
Q General-purpose input port
L 50 kQ with pull-up resistor control
Pull up control 50 kQ with pull-down resistor control
CMOS hysteresis or Automotive hysteresis input selectable
f————— Pull-down control
A
PSS control
'_T:Iu ﬁ —o— Automative input
PSS control
R GPIO port

Output 1 mA, 2 mA, or 5 mA selectable

50 kQ with pull-up resistor control

50 kQ with pull-down resistor control

CMOS hysteresis or Automotive hysteresis input selectable
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5.3 Input Level Setting/ Output Drive Capacity Setting
(1) When Power Supply Pin of Each I/O is Used at 5V
Table 5-3-1: Input Level Setting/ Output Drive Capacity Setting

Fin No c.»f LQFFITEQFP Patfkage N:‘:;te Input Level Setting Output Drive Capacity Setting F;;:‘eé::;’i;l Remark
144-Pin 176-Pin

2 2 PO_00 CMOS-hys Automotive 1mA 2mA - 5mA

3 3 PO_01 CMOS-hys Automotive 1mA 2mA - 5mA

4 4 PO_02 CMOS-hys Automotive 1mA 2mA - 5mA

5 5 PO_03 CMOS-hys Automotive 1mA 2mA - 5mA

6 6 PO_04 CMOS-hys Automotive 1mA 2mA - 5mA

7 7 PO_05 CMOS-hys Automotive 1mA 2mA - 5mA

8 8 PO_06 CMOS-hys Automotive TmA 2mA - 5mA Vcess 1

11 19 PO_07 CMOS-hys Automotive 1mA 2mA - 5mA

12 20 PO_08 CMOS-hys Automotive 1mA 2mA - 5mA

13 21 PO_09 CMOS-hys Automotive 1mA 2mA - 5mA

14 22 PO_10 CMOS-hys Automotive 1mA 2mA - 5mA

15 23 PO_11 CMOS-hys Automotive 1mA 2mA - 5mA

16 24 PO_12 CMOS-hys Automotive 1mA 2mA - 5mA

19 27 PO_13 CMOS-hys Automotive 1mA 2mA - -
20 28 PO_14 CMOS-hys Automotive 1mA 2mA - -
21 29 PO_15 CMOS-hys Automotive 1mA 2mA - -
22 30 PO_16 CMOS-hys Automotive 1mA 2mA - -
23 31 PO_17 CMOS-hys Automotive 1mA 2mA - -
26 34 PO_18 CMOS-hys Automotive 1mA 2mA - -
28 36 PO_19 CMOS-hys Automotive 1mA 2mA - - Vecsa 2
29 37 PO_20 CMOS-hys Automotive 1mA 2mA - -

30 38 PO_21 CMOS-hys Automotive 1mA 2mA - -

31 39 PO_22 CMOS-hys Automotive 1mA 2mA - -

32 40 PO_23 CMOS-hys Automotive 1mA 2mA - -

35 43 PO_24 CMOS-hys Automotive 1mA 2mA - -

50 64 PO_25 CMOS-hys Automotive 1mA 2mA - 5mA *2
51 65 PO_26 CMOS-hys Automotive 1mA 2mA - 5mA *2
52 66 PO_27 CMOS-hys Automotive 1mA 2mA - 5mA

53 67 PO_28 CMOS-hys Automotive 1mA 2mA - 5mA

54 68 PO_29 CMOS-hys Automotive 1mA 2mA - 5mA

56 70 PO_30 CMOS-hys Automotive 1mA 2mA - 5mA

57 71 PO_31 CMOS-hys Automotive 1mA 2mA - 5mA
60 74 P1_00 CMOS-hys Automotive 1mA 2mA - 5mA Vees
61 75 P1_01 CMOS-hys Automotive 1mA 2mA - 5mA
62 76 P1_02 CMOS-hys Automotive 1mA 2mA - 5mA *1
63 77 P1_03 CMOS-hys Automotive 1mA 2mA - 5mA *1
64 78 P1_04 CMOS-hys Automotive 1mA 2mA - 5mA
65 79 P1_05 CMOS-hys Automotive 1mA 2mA - 5mA *1
66 80 P1_06 CMOS-hys Automotive 1mA 2mA - 5mA *1

Document Number: 002-18647 Rev. *G Page 47 of 134



aCYPRESS“ S6J3510 Series

- EMBEDDED IN TOMORROW

b e F A T e Nl::::e Input Level Setting Output Drive Capacity Setting F(‘;:‘eé:;uPin Remark
144-Pin 176-Pin p)

67 81 P1_07 CMOS-hys Automotive 1mA 2mA - 5mA
74 96 P1_08 CMOS-hys Automotive 1mA 2mA - 5mA Vces
77 101 P1_09 CMOS-hys Automotive 1mA 2mA - 5mA
80 104 P1_10 CMOS-hys Automotive 1mA 2mA 5mA 30mA
81 105 P1_11 CMOS-hys Automotive 1TmA 2mA 5mA 30mA
82 106 P1_12 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
83 107 P1_13 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
84 108 P1_14 CMOS-hys Automotive 1TmA 2mA 5mA 30mA
85 109 P1_15 CMOS-hys Automotive 1mA 2mA 5mA 30mA
86 110 P1_16 CMOS-hys Automotive 1mA 2mA 5mA 30mA
87 111 P1_17 CMOS-hys Automotive 1mA 2mA 5mA 30mA
90 114 P1_18 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
91 115 P1_19 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
92 116 P1_20 CMOS-hys Automotive 1mA 2mA 5mA 30mA
93 117 P1_21 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
94 118 P1_22 CMOS-hys Automotive 1mA 2mA 5mA 30mA DVee *2
95 119 P1_23 CMOS-hys Automotive 1mA 2mA 5mA 30mA
96 120 P1_24 CMOS-hys Automotive 1mA 2mA 5mA 30mA
97 121 P1_25 CMOS-hys Automotive 1mA 2mA 5mA 30mA
100 124 P1_26 CMOS-hys Automotive 1mA 2mA 5mA 30mA
101 125 P1_27 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
102 126 P1_28 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
103 127 P1_29 CMOS-hys Automotive 1TmA 2mA 5mA 30mA
104 128 P1_30 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
105 129 P1_31 CMOS-hys Automotive 1mA 2mA 5mA 30mA *2
106 130 P2_00 CMOS-hys Automotive 1mA 2mA 5mA 30mA
107 131 P2_01 CMOS-hys Automotive 1mA 2mA 5mA 30mA
112 142 P2 02 | CMOS-hys | Automotive - 'grﬁ’ll;t
113 143 P2_03 CMOS-hys Automotive 1mA 2mA - 5mA
114 144 P2_04 CMOS-hys Automotive 1TmA 2mA - 5mA Vecss 1
115 145 P2_05 CMOS-hys Automotive 1mA 2mA - 5mA
116 146 P2_06 CMOS-hys Automotive 1mA 2mA - 5mA
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b e F A T e Nl::::e Input Level Setting Output Drive Capacity Setting F(‘;:‘eé:;uPin Remark
144-Pin 176-Pin p)
117 147 P2_07 CMOS-hys Automotive 1mA 2mA - 5mA
118 148 P2_08 CMOS-hys Automotive 1mA 2mA - 5mA
121 151 P2_09 CMOS-hys Automotive 1mA 2mA - 5mA
122 152 P2_10 CMOS-hys Automotive 1mA 2mA - 5mA
123 153 P2_11 CMOS-hys Automotive 1TmA 2mA - 5mA
124 154 P2_12 CMOS-hys Automotive 1mA 2mA - 5mA
125 155 P2_13 CMOS-hys Automotive 1mA 2mA - 5mA
126 156 P2_14 CMOS-hys Automotive 1TmA 2mA - 5mA
127 157 P2_15 CMOS-hys Automotive 1mA 2mA - 5mA
128 158 P2_16 CMOS-hys Automotive 1mA 2mA - 5mA *2
129 159 P2_17 CMOS-hys Automotive 1mA 2mA - 5mA *2
130 160 P2_18 CMOS-hys Automotive 1mA 2mA - 5mA
131 161 P2_19 CMOS-hys Automotive 1mA 2mA - 5mA
132 162 P2_20 CMOS-hys Automotive 1mA 2mA - 5mA
133 163 P2_21 CMOS-hys Automotive 1mA 2mA - 5mA
136 166 P2 22 | CMOS-hys | Automotive | 1mA | 2mA - 5mA Veess 1
137 167 P2_23 CMOS-hys Automotive 1mA 2mA - 5mA *2
138 168 P2_24 CMOS-hys Automotive 1mA 2mA - 5mA *2
139 169 P2_25 CMOS-hys Automotive 1mA 2mA - 5mA
140 170 P2_26 CMOS-hys Automotive 1mA 2mA - 5mA
141 173 P2_27 CMOS-hys Automotive 1mA 2mA - 5mA
142 174 P2_28 CMOS-hys Automotive 1mA 2mA - 5mA
143 175 P2_29 CMOS-hys Automotive 1mA 2mA - 5mA
- 9 P3_00 CMOS-hys Automotive 1mA 2mA - 5mA
- 10 P3_01 CMOS-hys Automotive 1mA 2mA - 5mA
- 11 P3_02 CMOS-hys Automotive 1mA 2mA - 5mA
- 14 P3_03 CMOS-hys Automotive 1mA 2mA - 5mA
- 15 P3_04 CMOS-hys Automotive 1mA 2mA - 5mA
- 16 P3_05 CMOS-hys Automotive 1mA 2mA - 5mA
- 17 P3_06 CMOS-hys Automotive 1mA 2mA - 5mA
- 18 P3_07 CMOS-hys Automotive 1mA 2mA - 5mA
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b e F A T e Nl::::e Input Level Setting Output Drive Capacity Setting F(‘;:‘eé:;uPin Remark
144-Pin 176-Pin p)

- 58 P3_08 CMOS-hys Automotive 1mA 2mA - 5mA

- 59 P3_09 CMOS-hys Automotive 1mA 2mA - 5mA

- 60 P3_10 CMOS-hys Automotive 1mA 2mA - 5mA

- 61 P3_11 CMOS-hys Automotive 1mA 2mA - 5mA

- 62 P3_12 CMOS-hys Automotive 1mA 2mA - 5mA

- 63 P3_13 CMOS-hys Automotive 1mA 2mA - 5mA

- 82 P3_14 CMOS-hys Automotive 1mA 2mA - 5mA

- 83 P3_15 CMOS-hys Automotive 1mA 2mA - 5mA

- 90 P3_16 CMOS-hys Automotive 1mA 2mA - 5mA Vees

- 91 P3_17 CMOS-hys Automotive 1mA 2mA - 5mA

- 92 P3_18 CMOS-hys Automotive 1mA 2mA - 5mA

- 93 P3_19 CMOS-hys Automotive 1mA 2mA - 5mA

- 94 P3_20 CMOS-hys Automotive 1mA 2mA - 5mA

- 95 P3_21 CMOS-hys Automotive 1mA 2mA - 5mA

- 97 P3_22 CMOS-hys Automotive 1mA 2mA - 5mA

- 98 P3_23 CMOS-hys Automotive 1mA 2mA - 5mA

- 134 P3_24 CMOS-hys Automotive 1mA 2mA - 5mA

- 135 P3_25 CMOS-hys Automotive 1mA 2mA - 5mA

- 138 P3_26 CMOS-hys Automotive 1mA 2mA - 5mA

- 139 P3_27 CMOS-hys Automotive 1mA 2mA - 5mA Veosa.1
- 140 P3_28 CMOS-hys Automotive 1mA 2mA - 5mA

- 141 P3_29 CMOS-hys Automotive 1mA 2mA - 5mA

- 171 P3_30 CMOS-hys Automotive 1mA 2mA - 5mA

- 172 P3_31 CMOS-hys Automotive 1mA 2mA - 5mA Veesa.s

Note:

- "CMOS-hys" is CMOS hysteresis input level.

- "Automotive" is Automotive hysteresis input level.

- *1 When the port setting is "SDA or SCL function setting”, the output drive capacity is "I?C". Then, the port status is to be
the Open Drain, and IOL is to be 3 mA.

- *2  When the port setting is "SDA or SCL function setting”, the port status is to be the Pseudo Open Drain, and IOL is to
be the configured value for “Output Drive Capacity Setting”.

- The “Output Drive Capacity Setting” values in above table are IOH/IOL values, when port power supply voltage is 5 V.
For details of drive capability, see Section 7.3.
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(2) When Power Supply Pin of Each I/O is Used at 3.3V
Table 5-3-2: Input Level Setting/ Output Drive Capacity Setting

P|n::::ifnLQFPITEQI::::::HKage N:‘::e Input Level Setting Output Drive Capacity Setting F;;:‘eé::;’i;l Remark
2 2 PO_00 CMOS-hys Automotive | 0.5mA TmA - 2mA
3 3 PO_01 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
4 4 P0_02 CMOS-hys Automotive 0.5mA TmA - 2mA
5 5 P0O_03 CMOS-hys Automotive 0.5mA TmA - 2mA
6 6 PO_04 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
7 7 PO_05 CMOS-hys Automotive | 0.5mA TmA - 2mA
8 8 PO_06 CMOS-hys Automotive | 0.5mA 1mA - 2mA Veess 1
11 19 PO_07 CMOS-hys Automotive | 0.5mA 1mA - 2mA
12 20 PO_08 CMOS-hys Automotive | 0.5mA TmA - 2mA
13 21 PO_09 CMOS-hys Automotive | 0.5mA TmA - 2mA
14 22 PO_10 CMOS-hys Automotive | 0.5mA 1mA - 2mA
15 23 PO_11 CMOS-hys Automotive | 0.5mA TmA - 2mA
16 24 PO_12 CMOS-hys Automotive | 0.5mA TmA - 2mA
19 27 PO_13 CMOS-hys Automotive - - 5mA | 15mA
20 28 PO_14 CMOS-hys Automotive - - 5mA | 15mA
21 29 PO_15 CMOS-hys Automotive - - 5mA | 15mA
22 30 PO_16 CMOS-hys Automotive - - 5mA | 15mA
23 31 PO_17 CMOS-hys Automotive - - 5mA | 15mA
26 34 P0O_18 CMOS-hys Automotive - - 5mA | 15mA
28 36 PO_19 CMOS-hys Automotive - - 5mA | 15mA Vecss 2
29 37 P0O_20 CMOS-hys Automotive - - 5mA | 15mA
30 38 PO_21 CMOS-hys Automotive - - 5mA | 15mA
31 39 PO_22 CMOS-hys Automotive - - 5mA | 15mA
32 40 P0O_23 CMOS-hys Automotive - - 5mA | 15mA
35 43 P0_24 CMOS-hys Automotive - - 5mA | 15mA
50 64 PO_25 CMOS-hys Automotive | 0.5mA 1mA - 2mA *2
51 65 P0O_26 CMOS-hys Automotive 0.5mA 1mA - 2mA *2
52 66 P0O_27 CMOS-hys Automotive 0.5mA 1mA - 2mA
53 67 PO_28 CMOS-hys Automotive | 0.5mA 1mA - 2mA
54 68 P0O_29 CMOS-hys Automotive 0.5mA 1mA - 2mA
56 70 PO_30 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
57 71 PO_31 CMOS-hys Automotive | 0.5mA 1mA - 2mA
60 74 P1.00 | CMOS-hys | Automotive | 0.5mA | 1mA | - | 2mA Vees
61 75 P1_01 CMOS-hys Automotive | 0.5mA TmA - 2mA
62 76 P1_02 CMOS-hys Automotive | 0.5mA 1mA - 2mA *1
63 77 P1_03 CMOS-hys Automotive | 0.5mA TmA - 2mA *1
64 78 P1_04 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
65 79 P1_05 CMOS-hys Automotive | 0.5mA 1mA - 2mA *1
66 80 P1_06 CMOS-hys Automotive 0.5mA 1mA - 2mA *1
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PR e AR LR Port Input Level Setting Output Drive Capacity Setting Poyver of Pin Remark
144-Pin 176-Pin Name AL S
67 81 P1_07 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
74 96 P1_08 CMOS-hys Automotive | 0.5mA 1mA - 2mA Vces
77 101 P1_09 CMOS-hys Automotive | 0.5mA 1mA - 2mA
80 104 P1_10 CMOS-hys | Automotive | 0.5mA | 1mA | 2MA -
81 105 P1_11 CMOS-hys | Automotive | 0.5mA | 1mA | 2mA -
82 106 P1_12 CMOS-hys Automotive | 0.5mA 1mA 2mA - *2
83 107 P1_13 CMOS-hys Automotive | 0.5mA 1TmA 2mA - *2
84 108 P1_14 CMOS-hys | Automotive | 0.5mA | 1mA | 2mA -
85 109 P1_15 CMOS-hys | Automotive | 0.5mA | 1mA | 2MA -
86 110 P1_16 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmMA -
87 111 P1_17 CMOS-hys | Automotive | 0.5mA | 1mA | 2mA -
90 114 P1_18 CMOS-hys | Automotive | 0.5mA | 1mA | 2MA - *2
91 115 P1_19 CMOS-hys | Automotive | 0.5mA | 1mA | 2MA - *2
92 116 P1_20 CMOS-hys | Automotive | 0.5mA | 1mA | 2mA -
93 117 P1_21 CMOS-hys | Automotive | 0.5mA | 1mA | 2MA - *2
94 118 P1_22 CMOS-hys | Automotive | 0.5mA | 1mA | 2MA - DVee *2
95 119 P1_23 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmA -
96 120 P1 24 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmMA -
97 121 P1.25 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmMA -
100 124 P1_26 CMOS-hys | Automotive | 0.5mA | 1mA | 2mA -
101 125 P1_27 CMOS-hys | Automotive | 0.5mA | 1mA | 2MA - *2
102 126 P1_28 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmMA - *2
103 127 P1_ 29 CMOS-hys | Automotive | 0.5mA | 1mA | 2mA -
104 128 P1_30 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmA - *2
105 129 P1_31 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmMA - *2
106 130 P2 00 CMOS-hys | Automotive | 0.5mA | 1mA | 2mMA -
107 131 P2_01 CMOS-hys | Automotive | 0.5mA | 1mA | 2ZmA -
112 142 P2 02 CMOS-hys | Automotive - 'Qr‘]’I‘;f
113 143 P2_03 CMOS-hys Automotive | 0.5mA 1mA - 2mA
114 144 P2_04 CMOS-hys Automotive | 0.5mA 1mA - 2mA
115 145 P2_05 CMOS-hys Automotive 0.5mA 1mA - 2mA
116 146 P2_06 CMOS-hys Automotive | 0.5mA 1mA - 2mA
117 147 P2_07 CMOS-hys Automotive | 0.5mA 1mA - 2mA
118 148 P2_08 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
121 151 P2_09 CMOS-hys Automotive | 0.5mA 1mA - 2mA Veess_1
122 152 P2_10 CMOS-hys Automotive | 0.5mA 1mA - 2mA
123 153 P2_11 CMOS-hys Automotive | 0.5mA TmA - 2mA
124 154 P2_12 CMOS-hys Automotive | 0.5mA 1mA - 2mA
125 155 P2_13 CMOS-hys Automotive | 0.5mA 1mA - 2mA
126 156 P2_14 CMOS-hys Automotive | 0.5mA TmA - 2mA
127 157 P2_15 CMOS-hys Automotive | 0.5mA 1mA - 2mA
128 158 P2_16 CMOS-hys Automotive | 0.5mA 1mA - 2mA *2
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P|n1l::::ifnLQFPITEQI:I:::::nkage N:‘::e Input Level Setting Output Drive Capacity Setting ?;:‘eé:;;:;‘ Remark
129 159 P2_17 CMOS-hys Automotive | 0.5mA 1TmA - 2mA *2
130 160 P2_18 CMOS-hys Automotive | 0.5mA TmA - 2mA
131 161 P2_19 CMOS-hys Automotive | 0.5mA 1mA - 2mA
132 162 P2_20 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
133 163 P2_21 CMOS-hys Automotive | 0.5mA TmA - 2mA
136 166 pP2_22 CMOS-hys Automotive | 0.5mA 1mA - 2mA
137 167 P2_23 CMOS-hys Automotive | 0.5mA 1TmA - 2mA *2
138 168 P2_24 CMOS-hys Automotive | 0.5mA TmA - 2mA *2
139 169 P2_25 CMOS-hys Automotive | 0.5mA 1mA - 2mA
140 170 P2_26 CMOS-hys Automotive | 0.5mA 1mA - 2mA
141 173 pP2_27 CMOS-hys Automotive | 0.5mA 1mA - 2mA Veess 1
142 174 P2_28 CMOS-hys Automotive | 0.5mA 1mA - 2mA
143 175 P2_29 CMOS-hys Automotive | 0.5mA 1mA - 2mA

- 9 P3_00 CMOS-hys Automotive 0.5mA 1TmA - 2mA
- 10 P3_01 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 11 P3_02 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 14 P3_03 CMOS-hys Automotive | 0.5mA TmA - 2mA
- 15 P3_04 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 16 P3_05 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 17 P3_06 CMOS-hys Automotive | 0.5mA TmA - 2mA
- 18 P3_07 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 58 P3_08 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 59 P3_09 CMOS-hys Automotive 0.5mA 1mA - 2mA
- 60 P3_10 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 61 P3_11 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 62 P3_12 CMOS-hys Automotive 0.5mA 1mA - 2mA
- 63 P3_13 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 82 P3_14 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 83 P3_15 CMOS-hys Automotive 0.5mA 1mA - 2mA
- 90 P3_16 CMOS-hys Automotive | 0.5mA 1mA - 2mA Vees
- 91 P3_17 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 92 P3_18 CMOS-hys Automotive 0.5mA 1mA - 2mA
- 93 P3_19 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 94 P3_20 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 95 P3_21 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
- 97 P3 22 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 98 P3 23 CMOS-hys Automotive | 0.5mA 1mA - 2mA
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P|n1l::::ifnLQFPITEQI:I:::::nkage N:‘::e Input Level Setting Output Drive Capacity Setting ?;:‘eé:;;:;‘ Remark
- 134 P3 24 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
- 135 P3_25 CMOS-hys Automotive 0.5mA TmA - 2mA
- 138 P3_26 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 139 P3_27 CMOS-hys Automotive | 0.5mA 1TmA - 2mA Veoss s
- 140 P3_28 CMOS-hys Automotive | 0.5mA TmA - 2mA
- 141 P3_29 CMOS-hys Automotive | 0.5mA 1mA - 2mA
- 171 P3_30 CMOS-hys Automotive | 0.5mA 1TmA - 2mA
- 172 P3_31 CMOS-hys Automotive | 0.5mA TmA - 2mA Veosa.1
Note:

- "CMOS-hys" is CMOS hysteresis input level.

- "Automotive" is Automotive hysteresis input level.

- *1 When the port setting is "SDA or SCL function setting”, the output drive capacity is "I>’C". Then, the port status is to be
the Open Drain, and IOL is to be 3 mA.

- *2 When the port setting is "SDA or SCL function setting”, the port status is to be the Pseudo Open Drain, and IOL is to
be the configured value for “Output Drive Capacity Setting”.

- The “Output Drive Capacity Setting” values in above table are IOH/IOL values, when port power supply voltage is 3.3 V.
For details of drive capability, see Section 7.3.
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6. Block Diagram
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7. Electrical Characteristics
7.1 Absolute Maximum Ratings
Value .
Parameter Symbol - Unit Remarks
Min Max
Vces Vss-0.3 Vss+6.0 V
Power supply voltage™ 2 Vcess 1 Vss-0.3 Vss+6.0 \ Vcess 1 = Vees
y Veess 2 Vss-0.3 Vss+6.0 V | Veess 2 = Vees
DVce Vss-0.3 Vss+6.0 V
Analog supply voltage™ "2 AVces Vss-0.3 Vss+6.0 V | AVces = Vecs
Analog reference voltage™ AVRHs Vss-0.3 Vss+6.0 V | AVrus = AVces
GPIO of Vces™®
MODE, RSTX, NMIX,
Vit Vss-0.3 Vees+0.3 \% JTAG_TDI, JTAG_TMS,
Input voltage™ JTAG_TCK, JTAG NTRST
Vi2 Vss-0.3 Vcess 1+0.3 \Y% GPIO of Vcess 1
Vi3 Vss-0.3 Vcess 2+0.3 \% GPIO of Vcess 2
Vi4 Vss-0.3 DVcc+0.3 V | GPIO of DVcc™®
Analog pin input voltage™ Via Vss-0.3 AVces+0.3 vV |8
GPIO of Vccs™® ™8
Vo1 Vss-0.3 Vees+0.3 \% JTAG TDO
Output voltage™ Vo2 Vss-0.3 Veess 140.3 | V| GPIO of Veess 17
Vo3 Vss-0.3 Vcess 2+0.3 \% GPIO of Vcess 268
Vos Vss-0.3 DVcc+0.3 V | GPIO of DVcc™®'8
Maximum clamp current [lcLamp| - 4 mA | 7"A
Total maximum clamp current Z|lcLavp| - 20 mA | 77A
When setting is 1 mA
loL1 - 3.5 mA ALL GPIO™
When setting is 2 mA
loL2 - 7 mA ALL GPIO’
When setting is 5 mA
lots ) 10 mA GPIO of Vces/Vecss 1/DVec™®
. . When setting is 5 mA
- 3 -
L-level maximum output current loLs 10 mA GPIO of Voss 2
When setting is 15 mA
los - 20 MA | GPIO of Vicss 2
When setting is 30 mA
lovs - 40 MA | GPIO of DVec™
When setting is 3 mA
lovs - 8 MA | GPIO of Vocs®
| ) 1 mA When setting is 1 mA
oLAvI ALL GPIO™®
When setting is 2 mA
loLav2 - 2 mA ALL GPIO™
| ) 5 mA When setting is 5 mA
OLAVS GPIO of Vces/Vecss_1/DVee™®
. When setting is 5 mA
- 4 -
L-level average output current loLavs 5 mA GPIO of Vicss 26
When setting is 15 mA
loLavs - 15 MA | GPIO of Veess 2
When setting is 30 mA
loLavs - 30 mA GPIO of DVec™®
When setting is 3 mA (I2C)
loLave - 3 MA | GPIO of Veos™®
L-level total outout current's TloL - 50 mA | GPIO of (Vces + Veess 1+ Veess 2)™®
P SloLz - 250 mA | GPIO of DVcc®
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Value
Parameter Symbol : Unit Remarks
Min Max
When setting is 1 mA
loH1 - -3.5 mA ALL GPIO"
When setting is 2 mA
lom2 - -7 mA ALL GPIO
When setting is 5 mA
. 3 lons ) -10 MA | GPIO of Vces/Vecss 1/DVec™®
H-level maximum output current -
| } -10 mA When setting is 5 mA
OH3 GPIO of Vccss 2
When setting is 15 mA
lora ) -20 mA GPIO of Vccss 2
When setting is 30 mA
loxs - 40 MA | GPIO of DVec™®
| ) A mA When setting is 1 mA
onAvt ALL GPIO™
When setting is 2 mA
lonavz - 2 MA | ALL GPIO™
loHAvS ) 5 mA When setting is 5 mA
*6
H-level average output current™ \(/BVZIO of V.C CS/VCC“*XDVCC
loHAVS ) 5 mA en setting |s§ m
GPIO of Vcess 2
When setting is 15 mA
lorava ) -15 mA GPIO of Vccss 2
When setting is 30 mA
loHavs - -30 mA GPIO of DVec™®
Holevel total output currents low1 - -50 mA | GPIO of (Vces + Veess 1+ Vocss_2)™®
P Slonz - -250 mA | GPIO of DVcc®
Power consumotion P - 1100 mW | TEQFP package
P P - 950 mW | LQFP package
Operating temperature Ta -40 125 C
Storage temperature Tstg -55 150 C

*1: These parameters are based on the condition that Vss = AVss = DVss =0.0 V.
*2: [For S6J35xxxS or S6J35xxxT or S6J35xxxU or S6J35xxxV part number]
Take care that DVcc, AVcecs, Veess_1, Veess 2 do not exceed Veces.
*3: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

*4: The average output current is defined as the value of the average current flowing through any one of the corresponding pins for
a 10-ms period. The average value is the operation current x the operation ratio.

*5: The total output current is defined as the maximum current value flowing through all of corresponding pins.
*6: For the details of GPIO group and setting, refer to Section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.

*7: VI or VO should never exceed the specified ratings. However, if the maximum current to/from an input is limited by a suitable
external resistor, the ICLAMP rating supersedes the VI rating.

*8: Take care that the output voltage does not exceed AVCC5+0.3 V because ADC Analog input pins (ADCO_ANX) are internally
connected to the analog elements. In case of use ADC, Analog input voltage do not exceed AVccs.

Document Number: 002-18647 Rev. *G Page 57 of 134



o CYPRESS

- EMBEDDED IN TOMORROW ™

*A: Relevant pins: All general-purpose ports and analog input pins
 Corresponding pins: all general-purpose ports
» Use within recommended operating conditions.
» Use at DC voltage (current).
* The +B signal should always be applied by connecting a limiting resistor between the +B signal and the microcontroller.

» The value of the limiting resistor should be set so that the current input to the microcontroller pin does not exceed rated
values at any time regardless of instantaneous or constant +B signal input.

microcontroller may not operate completely.
« If the +B signal is input at power-on, since the power is supplied through the pin, the power-on reset may not function in the

power supply voltage.
» Do not leave + B input pins open.

Example of a recommended circuit

S6J3510 series

Current limiting resistor

Protection diode ——», \
\

T

a'A'A

O +Binput (12to 16 V)

WARNING:

S6J3510 Series

When the microcontroller drive current is low, such as in the low power consumption modes, the + B input potential can
increase the potential at the VCC pin via a protective diode, possibly affecting other devices.

If the + B signal is input when the microcontroller is off (not fixed at 0 V), since the power is supplied through the pin, the

- Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current

or temperature) in excess of absolute maximum ratings. Do not exceed any of these ratings.
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7.2 Recommended Operating Conditions

Value
Parameter Symbol - Unit Remarks
Min Max
Vces 4.5 55 \Y%
Veess 1 4.5 5.5 V
- 3.0 3.6 v Recommended operation assurance
Vcess_2 4.5 25 v range (case1) ™
- 3.0 3.6 V
DVce 4.5 5.5 \Y;
AVccs 4.5 55 V
Vces 3.0 3.6 \%
Supply voltage Vecss 3.0 3.6 v Recommended operation assurance
Veess 2 3.0 3.6 V range (case2)
DVce 3.0 3.6 \Y;
AVces 3.0 3.6 \Y;
Vces 2.7 55 \%
Veess 1 2.7 55 \Y
Vcess 2 2.7 55 V Operation assurance range
DVce 2.7 5.5 \Y;
AVces 2.7 55 \Y;
Smoothing capacitor™ Cs 4.7 F Tolerance of up to +40%
. -40 105 °C
Operating temperature Ta 20 125 C TEQFP

Notes:
*1: Recommendation of S6J3510 Series power supply voltage combination is as follows.
VCCS5 [V] VCC53 1[V] | VCC53_2[V] bvcce [v] AVCCS5 [V]
5.0 5.0 5.0 5.0 5.0
5.0 5.0 3.3 5.0 5.0
Caset
5.0 3.3 5.0 5.0 5.0
5.0 3.3 3.3 5.0 5.0
Case2 3.3 3.3 3.3 3.3 3.3

Other voltage combinations are out of recommendation. The typical values which are described in the above table.

* In the all Case, recommended power supply sequence is the following.
VCC5 -> [DVCC or VCC53_1 or VCC53_2 or AVCC5]*
* Note that power supplies inside "[ ]" can be turned on in arbitrary order.
For details of the power supply sequence, refer to section 7.4.5.2 Power supply sequence.

*2: When it is used outside recommended operation guarantee range (range of the operation guarantee), contact your sales
representative.
The initial detection voltage of the external low voltage detection is 2.6 V+3.5% (2.51 V to 2.69 V).
This LVD setting and internal LVD (LVDLO/LVDL1) cannot be used to reliably generate a reset before voltage dips below
minimum guaranteed MCU operation voltage, as these detection levels are below the minimum guaranteed MCU operation
voltage.

*3: For the connections of smoothing capacitor Cs, see the following diagram.
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C Pin Connection Diagram

Cs — Vss  DVss AVss

S

WARNING:
- The recommended operating conditions are required to ensure the normal operation of the semiconductor device. All of the

device's electrical characteristics are guaranteed when the device is operated under these conditions.

- Any use of semiconductor devices will be under their recommended operating condition.

- Operation under any conditions other than these conditions may adversely affect reliability of device and can result in device
failure.

- No guarantee is made with respect to any use, operating conditions, or combinations not represented on this datasheet. If
you want to operate the application under any condition other than listed here, contact the sales representatives.

Notes:
- The following condition should be satisfied in order to facilitate heat dissipation.

1. Four or more layers PCB should be used.
2. The area of PCB should be 114.3 mm x 76.2 mm or more, and the thickness should be 1.6 mm or more. (JEDEC

standard)
3. One layer of middle layers at least should be used for dedicated layer to radiate heat with residual copper rate 90%

or more. The layer can be used for system ground.
4. 35% or more of the die stage area which is exposed at back surface of package should be soldered to a part of 15

layer.
5. Set Via on PCB surface to ensure heat dissipation in order to connect Die joint stage with heat dissipation stage by
Via. Or the part of 1%t layer should be connected to the dedicated heat radiation layer with more than 10 thermal via

holes.

Mounting condition is operation recommendation condition from JEDEC.

Figure 7-1: Example thermal via holes on PCB.

_/_b_d-\_

Notes:
- Figure 7-1 is a schematic diagram showing PCB in section.

- Figure 7-2, Figure 7-3, and Figure 7-4 in the following pages are recommended land patterns for each package series.
Thermal via holes should closely be placed and aligned with lands.

- If you are considering application under any conditions other than listed herein, please contact sales representatives
beforehand.
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Figure 7-2: Example Land Pattern for TEQFP176 (LEF176)

S6J3510 Series
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Figure 7-3: Example Land Pattern for TEQFP144 (LEJ144)
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Figure 7-4: Example Land Pattern for TEQFP144 (LEG144)
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This is a reference value.
This value doesn’t guarantee the mounting yield and the mounting reliability.
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7.3 DC Characteristics

7.3.1  Port Function Characteristics
(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter | Symbol Pin Name™ Conditions : Unit Remarks
Min Typ Max
CMOS hysteresis
ViH1 input level is 0.7xVces - Vces+0.3 \Y
GPIO of Vogs  [-S€lected
Automotive input
ViH2 level is selected 0.8xVces - Vees+0.3 \%
CMOS hysteresis
ViH3 input level is 0.7xVcess_1 - Veess_1+0.3 \%
GPIO of Vcess 1 selected
Automotive input
ViH4 level is selected 0.8xVcess_1 - Veess_1+0.3 \%
CMOS hysteresis
Vs input level is 0.7xVcess 2 - Veess_2+0.3 Vv
GPIO of Vcess 2 selected
"H" level Automotive input
Input ViHe level is selected 0.8xVccess 2 - Vcess 2+0.3 \Y
voltage CMOS hysteresis
ViHz input level is 0.7xDVce - DVcc+0.3 \
GPIO of DV |-Selected
Automotive input
ViHg level is selected 0.8xDVce - DVcc+0.3 \%
CMOS hysteresis
ViHo RSTX, NMIX input level 0.7xVces - Vees+0.3 \%
CMOS hysteresis
ViH1o0 MODE input level 0.7xVces - Vces+0.3 \%
JTAG_NTRST,
ViH11 {JTFQCC;%_-I:I'(I:D}I( TTL input level 2.7 - Vees+0.3 \%
JTAG_TMS

*1: For the details of GPIO group, refer to section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.
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(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name™ Conditions : Unit Remarks
Min Typ Max
CMOS hysteresis
ViL1 input level is Vss-0.3 - 0.3xVces \%
GPIO of Vees  |-Selected
Automotive input
Viz level is selected Vss-0.3 - 0.5xVces \%
CMOS hysteresis
Vis input level is Vss-0.3 - 0.3xVcess 1 \%
GPIO of Vcess_1 selected
ViLa lP(;l\J/t;riT;OS(\e/ﬁa (I:rgchjJt Vss-0.3 - 0.5xVcess 1 \%
CMOS hysteresis
ViLs input level is Vss-0.3 - 0.3xVccess 2 Vv
GPIO of Veess . |-Selected
"L" level Automotive input
Input ViLe level is selected Vss-0.3 - 0.5xVcess 2 \Y
voltage CMOS hysteresis
Vir input level is Vss-0.3 - 0.3xDVce \%
GPIO of DVec  |-Selected
Automotive input
Vis level is selected Vss-0.3 - 0.5xDVce \%
CMOS hysteresis
ViLe RSTX, NMIX input level Vss-0.3 - 0.3xVces \Y
CMOS hysteresis
ViL1o MODE input level Vss-0.3 - 0.3xVces Vv
JTAG_NTRST,
Vi1t ﬂ?ﬁ%—l}%’f TTL input level Vss-0.3 - 0.8 \%
JTAG_TMS

*1: For the details of GPIO group, refer to section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.
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(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter | Symbol Pin Name™ Conditions Unit Remarks
Min Typ Max

CMOS hysteresis
VHys1 input level is - 0.05xVces - \%

GPIO of Vees  |-S€lected
Automotive input

Vhivs2 level is selected } 0.03xVees B M

CMOS hysteresis
VHys3 input level is - 0.05xVcess_1 - \%

GPIO of Veesy 1 |-Selected
Automotive input

VHys4 level is selected - 0.03xVcess_1 - \%

CMOS hysteresis
VHyss input level is - 0.05xVcess_2 - \%

GPIO of Vcess 2 selected
Automotive input

Hysteresis Vhvss level is selected - 0.03xVccess_2 - \Y
voltage

CMOS hysteresis
Vhys? input level is - 0.05xDVcce - \%
GPIO of DVec  |-Selected

Automotive input

VHyss level is selected ) 0.03xDVee ) v

CMOS hysteresis

VHyso RSTX, NMIX input level - 0.05xVcces - \Y
CMOS hysteresis
VHys10 MODE input level - 0.05xVcces - \%
JTAG_NTRST,
JTAG_TCK, .
Vhys11 JTAG_TDI, TTL input level - 0.035 - \Y
JTAG_TMS

*1: For the details of GPIO group, refer to section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.
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S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter | Symbol Pin Name™ Conditions = Unit Remarks
Min Typ Max
Vces=4.5V
y lon=-1.0 mA Vces-0.5 - Vces \%
OH1
Vces=3.0V,
lor=-0.5 mA Vees-0.5 - Vecs \
Vces=4.5V
) V -0. -
Vo GPIO of Vecs lor=-2.0 mA ccs-0.5 Vces \%
(except P202) Vees=3.0 V,
lon=-1.0 mA Vces-0.5 - Vces Vv
Vces=4.5V,
y lon=-5.0 MA Vees-0.5 - Vecs \
OH3
Vees=3.0V,
lor=-2.0 mA Vees-0.5 - Vees \%
V =45V
y |g:5=3:11 0 rr? A | Vecss1-0.5 - Veess 1 \%
OH4
V|f;5=3:(1)—53 n(iX Vcess_1-0.5 - Veess 1 \Y;
VCCS_S—1=4'5 Vs Veess_1-0.5 - Veess_1 Y,
lon=-2.0 mA
VoHs GPIO of Vcess_1
Veess 1=3.0 V, Vv 05 ) Vv Vv
lor=-1.0 MA cess_1-0. ©C53_1
y Vlf;sj:é:g n51X Vcess_1-0.5 - Veess 1 \Y
OH6
vl Vli;‘rf:{g r(r)1 X " | Veess 1-0.5 - Veess 1 \%
eve _
output Voh7 \10013:; _O4n§ A\\/ Veess 2-0.5 - Vcess 2 \Y
voltage VOH '4 v
VoHs CCS_3*2_ SV, Vcess 2-0.5 - Vcess 2 \Y
lon=-2.0 mA
GPIO of Vcess 2
VoHg Veoss 2=3.0V, Veess_2-0.5 - Veess_ 2 \Y
lon=-5 mA - 53
V =3.0V
VoHi1o ICoC:i:Z‘I 53n(1) A | Veoss2-0.5 - Veess 2 \%
DVcc=4.5V,
y lor=-1.0 mA DVcc-0.5 - DVce \%
OH11
DVcec=3.0V,
low=-05mA | PVoe0S | - DVee v
DVcc=4.5V,
low=2.0mA | PVos0S | - DVee v
Vori2 DVcc=3.0 V
GPIO of DVcc lon=-1.0 mA’ DVcc-0.5 - DVcc \%
DVcc=4.5V,
lon=-5.0 mA DVcc-0.5 - DVcc \%
Vonta DVec=3.0 V
lon=-2.0 mA’ DVcc-0.5 - DVcc \%
DVcc=4.5V,
VoH1a lon=-30 MA DVcc-0.5 - DVcc \
?;icj_z;dsmvp’\ Vees-0.5 - Vees \Y
VoH1s JTAG_TDO .
Vces=3.0V, Vocs05 Vv Vv
low=-2.0 mA ces ) ces

*1: For the details of GPIO group, refer to section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.
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S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter | Symbol Pin Name™ Conditions = Unit Remarks
Min Typ Max
Vces=4.5V,
lo.=1.0 mA 0 i 04 v
Vout Vces=3.0 V
lo.=0.5 mA 0 i 04 v
Vees=4.5V,
Vous GPIO of Vces loL=2.0 mA 0 04 Y
(except P202) Vees=3.0V, 0 0.4 vV
lo.=1.0 mA i '
Vces=4.5V,
lo.=5.0 mA 0 i 04 v
VoLs
Vees=3.0V, 0 - 0.4 \Vi
lo.=2.0 mA ’
Vcess 1=4.5V,
lo.=1.0 mA 0 i 04 v
VoL4
Vcess 1=3.0 V, 0 . 0.4 \Y,
lo.=0.5 mA '
V =45V,
fgfii.o mA 0 i 04 v
VoLs GPIO of Vcess_1
Veess 1=3.0V, 0 _ 0.4 vV
lo.=1.0 mA '
Vcess 1=4.5V,
lo.=5.0 mA 0 i 04 v
VoLs
Vcess 1=3.0V, 0 . 04 \Y;
oo | lo.=2.0 mA )
eve _
output VoLr Vlccsifz)“rfAV’ 0 - 0.4 v
voltage L
VoLs Veoss 224.5 V, 0 - 0.4 v
lo.=2.0 mA
GPIO of Vcess 2
Vois Vcess 2=3.0V, 0 . 04 \Y,
lo.=5.0 mA ’
Veess 2=3.0 V,
VoL1o loL=15 mA 0 - 0.4 \Y
DVcc=4.5V,
lo.=1.0 mA 0 i 04 v
VoL11
DVCC=3.0 V, O _ O 4 \Vj
lo.=0.5 mA ’
DVcc=4.5V,
lo.=2.0 mA 0 i 04 v
VoLt DVcc=3.0 V
GPIO of DVce loL=1.0 MA 0 - 0.4 v
DVcc=4.5V,
v lo.=5.0 mA 0 i 04 v
o DVce=3.0V, 0 0.4 v
lo.=2.0 mA i '
DVcc=4.5V,
VoL lo,=30 mA 0 ) 0.55 v
Vces=4.5V
05,0 A 0 - 04 v
VoL1s JTAG_TDO
VCCS=3.0 V, 0 _ 04 \V]
lo.=2.0 mA ’
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Value
Parameter | Symbol Pin Name™ Conditions : Unit Remarks
Min Typ Max

Vces=4.5V

"L" level GPIO of Vees cosa.0 ¥, 0 - 0.4 Vv
lotr=3.0 mA

output VoL1e (GPIO shared Veor=3.0V

It 12 ces=3.0 V, ;
voltage C) l0.=3.0 MA 0 0.4 \%

*1: For details of the GPIO group, refer to section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.
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(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol | Pin Name™ Conditions : Unit Remarks
Min Typ Max
Vees=Veess 1=Veess 2
=DVcc=AVces=5.5V, -5 - 5 MA
Input leakage Vss < Vi < Vcces
current he ALL GPIO Vees=Veess_1=Veess 2
=DVcc=AVccs5=3.6V, -5 - 5 MA
Vss < Vi< Vces
Vees= 4.5V to 5.5V 25 50 100 kQ
Rup1 RSTX, NMIX
Vees= 3.0V to 3.6V 25 50 100 kQ
Pull-up resistor
Selected
Vees/Veess_1/Vecss_2f 25 50 100 kQ
. DVcc = 4.5V to 5.5V
Pull-up resistor Rup2 ALL GPIO Pull-up resistor
Selected
Vees/Veess_1/Veess_2/ 25 50 100 kQ
DVcc =3.0V to 3.6V
JTAG_TDI, Vees= 4.5V to 5.5V 25 50 100 kQ
Rups JTAG_TMS,
JTAG_TCK | vees= 3.0V to 3.6V 25 | 50 | 100 | kQ
Pull-down resistor
Selected
Vees/Veess_1/Veess_2/ 25 50 100 kQ
Rdown1 ALL GPIO DVcc = 4.5V to 5.5V
Pull-down resistor
Selected 25 50 100 kQ
Pull-down resistor Vces= 3.0V to 3.6V
Vces= 4.5V to 5.5V 25 50 100 kQ
Rdown2 JTAG_NTRST
Vees= 3.0V to 3.6V 25 50 100 kQ
GPIO
Cint (except GPIO - - 5 15 pF
Input capacitance of DVCC)
Cinz GPIO of DVce - - 15 45 pF
High current DVcc=4.5V
output drive lon=-30 mA “
capacity Phase-to- AVons | GPIO of DVee | \1asimum deviation of ) ) 90 mv
phase deviation1 Vor14
High current DVcc=4.5V
output drive lo.=30 mA ) ) v
capacity Phase-to- AVoLa | GPIO of DVee Maximum deviation of 90 mv
phase deviation2 VoL14

*1: For the details of GPIO group, refer to section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.

*2: If PWM1PO/PWM1MO/PWM2P0O/PWM2MO of ch.0 is turned on simultaneously, the maximum deviation of Von14/VoL14 for each
pin is defined. Same for other channels.
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7.3.2  Power Supply Current
(Condition: See Section 7.2 Recommended Operating Conditions)

Pin " Value .
Parameter Symbol Conditions - Unit Remarks
Name Min | Typ | Max
Normal operation - 56 148 mA
Operating at 132 MHz, HPM 33
Peripheral 33 MHz
TC Flash - | 62 | 153 | mA
write/erase
lces
Normal operation - 54 146 mA
Work Flash Operating at 80 MHz, HPM 40 MHz,
write/erase - 65 | 156 | mA | peripheral 40 MHz
TC Flash
write/erase ) 59 150 | mA
Ta=25 °C
| PWU mode ) 56 130 1 pA (PWU operation cycle 16 ms)
Power supply cep (Shutdown) Taz25 °
Vces _ A=25 °C
current 50 120 | WA (PWU operation cycle 32 ms)
Ta=25 °C,
When using 4 MHz crystal for main
) 330 | 390 | WA | iscilator.
CL=10 pF, MCGAIN=0b00(4 MHz)
Ta=25 °C,
Timer mode ) When using 8 MHz crystal for main
lectsz (Shutdown™) 410 470 WA oscillator.
CL=10 pF, MCGAIN=0b01(8 MHz)
Ta=25 °C,
) 55 1001 VA | \When using Slow-CR oscillation.
Ta=25 °C,
) 60 120 WA When using 32 kHz sub oscillation.
lccHs2 (;tﬁft’drgv‘igi) - 55 | 95 | pA | Ta=25°C

*1: BackupRAM 24 KB retention.
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7.4 AC Characteristics

7.4.1 Source Clock Timing

S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Pin " Value .
Parameter Symbol Conditions - Unit Remarks
Name Min | Typ | Max
Source oscillation Fo X0, X1 ) 36 4 16 MHz
clock frequency
Source oscillation tev X0, X1 - 625 | 250 | 277.8 | ns
clock cycle time
CAN PLL jitter
(when locked) toy ) ) -10 ) 10 ns
Internaj Slow CR Fers - - 50 | 100 | 150 | kHz
oscillation frequency
Internal Fast CR Fone ) ) 2.4 4 5.61 | MHz | Before trim
oscillation frequency 32 4 | 481 | MHz | After trim

Notes:

- The maximum/minimum values have been standardized with the main clock and PLL clock in use.

- Jitter of source oscillator must be smaller than 3000 ppm.

- Enough evaluation and adjustment are recommended using oscillator on your system board.

- X0 and X1 clock timing

l¢

teve

<«

X0

\

CAN PLL jitter

A time difference from the ideal clock is guaranteed for each cycle period within 20,000 cycles.

o ‘ I 7 L3 T tnA1 . tn
Ideal clock ' . R o — ]
[ I I
Slow | i | i |
4 i ' | |
L B | | |
2 : : :
PLL output X | Y | tn-1 |
4tn
Y
Fast
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S6J3510 Series

7.4.2 Sub Clock Timing

(Condition: See 7.2 Recommended Operating Conditions)

Value
Parameter Symbol | Pin Name | Conditions - Unit Remarks
Min Typ Max
Source oscillation | £ | xoa x1A - - | 32768 | - | Kkhz
clock frequency
Source oscillation
clock cycle time tleve X0A, X1A - - 30.52 - us
- XO0A and X1A clock timing
| tieve
X0A
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Internal Clock Timing

MW This section shows the target characteristics for internal clock timing at the current stage.

S6J3510 Series

H Corresponding functions for these clocks are described in Chapter 5: Clock Configuration of the S6J3510 series hardware

manual.
(Condition: See Section 7.2 Recommended Operating Conditions)
Pin Value
Parameter Symbol Name Conditions - " o | Unit Remarks
Min Typ | Max*1 | Max
Fsscaoout - - 200 - 320 320 MHz
FrLLoout - - 200 - 320 320 MHz
FExpandPLLoout - - 200 - 280 280 MHz
Feik_cpu - - - - 132 80 MHz
Feik_sHE - - - - 33 40 MHz
FeLk FeLk - - - - 66 80 MHz
Feik At - - - - 66 40 MHz
FcLk peG - - - - 66 40 MHz
Feik_HPm - - - - 33 40 MHz
FcLk_pma - - - - 33 40 MHz
Feik_memc - - - - 33 40 MHz
Fcuk_sysct - - - - 33 40 MHz
FeoLk LLpem - - - - 132 80 MHz
Feik Lep - - - - 66 80 MHz
Internal clock FeLk Lepo - - - - 33 40 MHz
frequency FcLk_Lcpoa - - - - 40 40 MHz
Feik_Lep1 - - - - 33 40 MHz
Feik_Lepia - - - - 40 40 MHz
Feik_trRe - - - - 66 40 MHz
Fcik_syscon - - - - 33 40 MHz
Fcik_comH - - - - 33 40 MHz
Fcik_can - - - - 48 48 MHz
FeoLk staG - - - - 20 20 MHz ]I(grr')jfr(;lg(i(_rlzelguency
Output clock
FecLk_cLko - - - - 10 10 MHz | frequency for
SYSCO_CLK _0/1
Fexpand_cLk_cDo - - - - 140 140 MHz
FExpand_cLK_CD1 - - - - 120 120 MHz
FExpand_cLk_cD1A - - - - 120 120 MHz
FExpand_cLk_cD1B - - - - 60 60 MHz
FExpand_cLk_cD2 - - - - 200 200 MHz

*1: Target maximum clock frequencies when CPU clock is 132 MHz

*2: Target maximum clock frequencies when CPU clock is 80 MHz
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- Operation assurance range; Relationship between the internal clock frequency and supply voltage
Power supply Vcc5 [V]
A
5.5 Recommended ..
guaranteed | |
4.5 operation range k= Jd
36 Guaranteed
3.0 operation range
2.7
> PLL guaranteed
2 4 Maximum frequency of  operation range
Frequency [MHz] each clock
Note: CPU will be reset, when the power supply voltage is equal to or less than LVD setting voltage.

- Relationship between the oscillation clock frequency and internal clock frequency

Internal Operation Clock Frequency
PLL Clock
Main Clock |\, tiplied| Multiplied | Multiplied | Multiplied | | Multiplied |Multiplied
by 1 by 2 by 3 by 4 by 20 by 33
Oscillation
clock
frequency | 4 2 4 8 12 16 |..| 80 132
[MHz]
- Oscillation circuit example
X0 X1
R

C1/;; |:| /;;CZ

For the configuration of an oscillation circuit, request the oscillator manufacturer to perform a circuit
matching evaluation before starting design.
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AC characteristics are specified by the following measurement reference voltage values.

- Input signal waveform

Hysteresis input pin (CMOS Schmitt)

0.7Vcch

0.3Veceh

0.7Vcc3
0.3Vce3

Hysteresis input pin (TTL)

Output signal waveform

Hysteresis input pin (Automotive) Output pin
0.8Vcch 24V
0.5Vcch 0.8V

S6J3510 Series

20V
0.8V
7.4.4 ResetInput
(Condition: See Section 7.2 Recommended Operating Conditions)
Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Reset input time 10 - us
trsTL RSTX -

Reset input pulse filtered - 1 us

*1: Reset input pulse is filtered up to 1us. Filtering of input pulse more than 1us is not guaranteed.

RSTX

0.2Vcc

trsTL

0.2Vcce
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7.4.5 Power-on Conditions
7.4.5.1 Power-on Conditions

(Condition: See Section 7.2 Recommended Operating Conditions)

Pin . Value .
Parameter Symbol Conditions - Unit Remarks
Name Min Typ Max
Level detection
voltage - Vces - 2.2 2.4 2.6 \Y,
Level detection
hysteresis width ) Vees ) ) 100 ) mv
Level detection time - - - - - 40 us "1
Power off time torr Vces - 100 - - us 2
Vees: ) ) v

Power ramp rate dVv/dt Vces 15V1026V 1 Vius
Maximum ramp rate .
guaranteed to not |dV/dt| v Bet VC?? V and - - 50 mVips | ™
generate power-on ces etween 2./ V.an H
reset 45V

*1: This specification is at 1 V/us of power ramp rate.
*2: Vces must be held below 1.5 V for a minimum period of torr.

*3: Power ramp rate must be 1 V/us or less from 1.5V to 2.6 V.
Power-on can detect by satisfying power ramp rate and power off time.

*4: The power ramp rate specification indicates power supply fluctuation after power-on detection. When Vccs voltage is between
2.7V and 4.5V, the power supply fluctuation is below 50 mV/us, the detection of power-on is suppressed. The power-on does
not detect any power fluctuation between 4.5V and 5.5 V.

Notes:

When using the S6J3510 Series,*2 and *3 must be satisfied. When neither *2 nor *3 can be satisfied, assert external reset (RSTX)
at power-up and any brownout event.

* Power off time, Power ramp rate

' torr 1
——————

Vcces

* Maximum ramp rate guaranteed to not generate power-on reset

5.5V
Vces
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7.4.56.2  Power supply sequence
(Condition: See Section 7.2 Recommended Operating Conditions)
Value
Parameter Symbol Pin Name Mi T m Unit Remarks
in yp ax
AVccs power on AVccs power on should be
delay from Vces o avecs AVees 0 ) ) MS | simultaneous or after Vces power on.
DVcc power on ) ) DVcc power on should be simultaneous
delay from Vces o dveo DVee 0 MS | or after Vces power on.
Vcess_1 power on } ) Vcess 1 power on should be
delay from Vccs {a_veos31 Voosa 1 0 MS | simultaneous or after Vces power on.
Veess_2 power on t vV 0 . i ms | Vecss_z power on should be
delay from Vces d-vees32 cess2 simultaneous or after Vccs power on.
Vcces power off delay AVces power off should be
from AVccs taoff_aveos AVecs 0 ) ) MS | simultaneous or before Vces power off.
Vces power off delay DVcc power off should be simultaneous
from DVcc taoff_avee DVec 0 ) ) MS | or before Vecs power off. ™
Vces power off delay Vcess 1 power off should be
from Vcess_1 taoit_vecsa1 Veoss 1 0 ) ) MS | simultaneous or before Vces power off.
Vcces power off delay Vccss_2 power off should be
from Vecss 2 taoit_vecsa2 Veosa 2 0 ) ) MS | simultaneous or before Vces power off.

*1: For S6J35xxxS or S6J35xxxT or S6J35xxxU or S6J35xxxV part number
Notes:
Satisfy absolute maximum rating of power supply voltage on 7.1 Absolute Maximum Ratings.

This product series has 5 different power supply ports. The power supply sequence of them is specified with the power on delay
time from Vccs.

The power off sequence is reverse of the power on sequence.

V,
ccs
td aveeh tdoff avceeh
AV, = =
ccs
DV td dvce tdof‘f dvce
cc
Vv ty vees3t R taoff vocs31
CC53_1 > >
Vv ty vecs32 tdoff vees32
cCs3 2
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7.4.6
7.4.6.1

Multi-Function Serial
UART (asynchronous serial interface) Timing (SMR:MD2-0=0b000, 0b001)

External Clock Selected (BGR:EXT=1)

S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Serial clock ¢ MFSm_SCK_x" ¢ 1410 i ns
"L" pulse width SLsH (m=0 to 11) CLKLCPnA
Serial clock ¢ MFSm_SCK_x™ ¢ 1410 ) ns
"H" pulse width Srst (m=0to 11) | (CL=20pF, | “cteternd
" lon=-2 mA,
N MFSm_SCK_x" loL=2 mA)
SCK falling time tr (m=0 to 11) - 5 ns
T MFSm_SCK_x™
SCK rising time tr (m=0to 11) - 5 ns
*1:n=0: ch.0 to ch.7, n=1: ch.8 to ch.11.
*2: For the details of x value, refer to section 5 “Pin Descriptions”.
(13
Lsmst — tsi.s| —>
MFSm_SCK Vo v v
Vi . A% Vi "

External clock selected

External clock selected
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7.4.6.2

CSIO Timing (SMR:MD2-0=0b010)

S6J3510 Series

(1) Normal Synchronous Transfer (SCR:SPI=0) and Mark Level "H" of Serial Clock Output (SMR:SCINV=0)

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Serial clock ¢ MFSm_SCK_x™ 4t “ i ns
cycle time seve (m=0to 11) CLK_LCPnA
MFSm_SCK_ x
SCK | — SOT ot X
delay time tsLov MTEwTG?oOL_)X Master Mode -30 30 ns
(CL =20 pF,
Valid SIN — MFSm_SCK_x2 '|°”=_‘22 m/f"
SCK 1 setup tivsHi MFSm_SIN_x2 oL=2 mA) 31 - ns
time (m=0to 11)
. MFSm_SCK_x"
SCK 1 \./a"d tsHixi MFSm_SIN_ x™ 0 - ns
SIN hold time _
(m=0to 11)
Serial clock ¢ MFSm_SCK_ x™ ot “ _ ns
"H" pulse width SHSL (m=0 to 11) CLK_LGPnA
Serial clock ¢ MFSm_SCK_ x™ ot . ) ns
"L" pulse width SLeH (m=0 to 11) CLILCPA
MFSm_SCK_ x™
SgaK lt;’neSOT tsove | MFSm_SOT_ x™ - 30 ns
Y (m=0 to 11)
Valid SIN — MFSm_SCK_x2 S(g":ezg"“,ie
SCK 1 setup tivsHe MFSm_SIN_x" |0HL=—2 nsA’ 10 - ns
time (m=0to 11) loi=2 mA)
. MFSm_SCK_ x™
SCK t — Valid — TN w2
SIN hold time tsHIxE MFSin_SIN_x 20 - ns
(m=0 to 11)
N MFSm_SCK_ x™
SCK falling time tr (m=0 to 11) - S ns
o MFSm_SCK_x2
SCKrising time tr (m=0to 11) - 5 ns

*1:n=0: ch.0 to ch.7, n=1: ch.8 to ch.11.
*2: For the details of x value, refer to section 5 “Pin Descriptions”.

Notes:
This table provides the alternate current standard for CLK synchronous mode.

Cv. is the load capability value connected to the pin during testing.

The maximum baud rate is limited by the internal operating clock used and other parameters. For details, see the hardware

manual.
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S6J3510 Series

LK

N Vi

- tscye
v 4
MFESm_SCK VoL OH /
N
[ —]
tsLowvi
MFSm_SOT Vou
- Vo
trvsHr LsHrsT
"4
MFSm_SIN Vm Vm
X Vi Vi
Master mode
« e
lsLsH o -
v 4
MPFSm SCK Vi Vi Vi Vi
N R
< > [—
53 tsLOVE
MFSm_SOT Vou
Vo
tIvSHE ISHIXE
4
MFSm_SIN Vi

Slave mode
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S6J3510 Series

(2) Normal Synchronous Transfer (SCR:SPI=0) and Mark Level "L" of Serial Clock Output (SMR:SCINV=1)

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Serial clock ¢ MFSm_SCK_x" 4t “ i ns
cycle time seve (m=0to 11) CLK_LCPnA
MFSm_SCK_ x
SCK 1 — SOT o X
delay time tsHow Mlzr?wTG\tSoOL_)X Master Mode -30 30 ns
- (CL =20 pF,
Valid SIN — MFSm_SCK_x2 I|° ”i'zzr?/f)’
SCK | setup tivsL MFSm_SIN_x2 oL= 31 - ns
time (m=0to 11)
. MFSm_SCK_x™
SCK | — Valid tsixi | MFSm_SIN_x2 0 - ns
SIN hold time -
(m=0to 11)
Serial clock ¢ MFSm_SCK_x™ o “ ) ns
"H" pulse width SHst (m=0 to 11) CLILCPnA
Serial clock ¢ MFSm_SCK_x" o “ i ns
"L" pulse width SLSH (m=0 to 11) CLKLCPnA
MFSm_SCK_x"2
SCK [ SOT tsvove | MFSm_SOT_x" - 30 ns
delay time (m=0 to 11)
Slave Mode
Valid SIN — MFSm_SCK_x2 fCL_:ZZO pi‘
SCK | setup tivsLE MFSm_SIN_x2 IOH:-Z mA ’ 10 - ns
time (m=0to 11) oL=2 mA)
. MFSm_SCK_x"
SCK | — Valid oI 2
SIN hold time tsuixe MFSSn_SIN_X 20 - ns
(m=0to 11)
N MFSm_SCK_x™
SCK falling time tr (m=0to 11) - S ns
L MFSm_SCK_x™
SCK rising time tr (m=0to 11) - S ns

*1:n=0: ch.0 to ch.7, n=1: ch.8 to ch.11
*2: For the details of x value, refer to section 5 “Pin Descriptions”.

Notes:
This table provides the alternate current standard for CLK synchronous mode.

Cv. is the load capability value connected to the pin during testing.

The maximum baud rate is limited by the internal operating clock used and other parameters.

For details, see the hardware manual.
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- tscyce >
/
MFSm_SCK /| Vor \
Voo "N
tsHOVT
MFSm_SOT Von
- VoL
‘nvsu i T‘SLLX.I

"4 N
MFSm_SIN Vi Vin
- ‘ VLL. VLL 2

Master mode

‘ LSHSL gln ISLSH
4
N Vi Vi
MFSm_SCK Vi < Vi Vi
tr l—
R tsHOVE
MFSm SOT \\;0“ ><
oL
Chvste  isLixe
"4 N
MFSm_SIN // W M N }W
N IL 1. .

Slave mode
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S6J3510 Series

(3) SPI Supported (SCR:SPI=1), and Mark Level "H" of Serial Clock Output (SMR:SCINV=0)

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Serial clock ¢ MFSm_SCK_x™ 4t “ ) ns
cycle time scve (m=0 to 11) CLK_LCPnA
MFSm_SCK_x™
SCK1—~SOT | 0w | MFSm_SOT x? 30 30 ns
delay time (m=0to 11)
Valid SIN — MFSm_SCK_x2 | Master Mode
SCK | setup tivsLi MFSm_SIN_x™2 (CL_' 20 pF, 31 - ns
time (m=0to 11) lon=-2 mA,
loL=2 mA)
. MFSm_SCK_x"
SCK | - Valid tsLixi MFSm_SIN_x"2 0 - ns
SIN hold time (m=0to 11)
MFSm_SCK_x™
SOT — SCK | tsovi MFSm_SOT x™ 2tcik_Lepna! -30 - ns
delay time (m=0 to 11)
Serial clock ¢ MFSm_SCK_x™ ot “ ) ns
"H" pulse width SHSt (m=0 to 11) CLILCPA
Serial clock ¢ MFSm_SCK_x" ot “ ) ns
"L" pulse width SLeH (m=0to 11) CLKLCPnA
MFSm_SCK_x'2
gg: Tti;eSOT tshove | MFSm_SOT x™ - 30 ns
y (m=0to 11)
Valid SIN — MFSm_SCK_x2 S('C"f"fzg/'oﬁe
SCK | setup twste | MFSm_SIN x?2 |OHL= P rf: " 10 - ns
time (m=0to 11) loL= 2 mA)
, MFSm_SCK_x™
SCK | — Valid SR X
SIN hold time tsuixe MFSSn_SIN_X 20 - ns
(m=0to 11)
N MFSm_SCK_x™
SCK falling time tr (m=0 to 11) - 5 ns
*2
SCKrising time tr MFSm_SCK_x - 5 ns

(m=0 to 11)

*1: n=0: ch.0 to ch.7, n=1: ch.8 to ch.11
*2: For the details of x value, refer to section 5 “Pin Descriptions”.

Notes:
This table provides the alternate current standard for CLK synchronous mode.

CL is the load capability value connected to the pin during testing.

The maximum baud rate is limited by the internal operating clock used and other parameters.

For details, see the hardware manual.
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< tscye >
N V
MFSm_SCK \ Vor OH
N VoL
tsovLl tSHOVI
MESm_SOT “50“ xUH
oL oL
| >l >
TrvsLL tsLixa
MFSm_SIN xm t/,“*
il il
Master mode
[ tstsg — | [ lsHsL —>
MFSm_SCK Vi £ Vi Vi
R ( Vi Vi Vi
t 3 B
. lF — te o] SHOVE
MFSm_SOT ¥°“ \‘/’UH
oL oL
| >l >
(IVSLE [SLIXE
MFSm_SIN y“ zm
m IL
* Changes when writing to the TDR register S| d
ave mode
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S6J3510 Series

(4) SPI Supported (SCR:SPI=1), and Mark Level "L" of Serial Clock Output (SMR:SCINV=1)

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Serial clock ¢ MFSm_SCK_x" 4t “ i ns
cycle time seve (m=0to 11) CLK_LCPnA
MFSm_SCK_x2
SCK | ->SOT | 4o 0w | MFSm_SOT x? 30 30 ns
delay time (m=0to 11)
Valid SIN -> MFSm_SCK_x2 | Master Mode
SCK 1 setup tvsi | MFSm_SIN_x2 | (CL=20pF, 31 - ns
time (m=0to 11) low= -2 mA,
loL= 2 mA)
. MFSm_SCK_x™
SCK 1 -> Valid tsixi | MFSm_SIN_ x2 0 - ns
SIN hold time (m=0 to 11)
MFSm_SCK_ x2
SOT > SCK 1 tsovii | MFSm_SOT_ x™ 2tcik_Lepna-30 - ns
delay time (m=0 to 11)
Serial clock ¢ MFSm_SCK_ x™ ot “ _ ns
"H" pulse width SHSL (m=0 to 11) CLK_LGPnA
Serial clock ¢ MFSm_SCK_ x™ ot . ) ns
"L" pulse width SLsH (m=0to 11) CLK_LCPnA
MFSm_SCK_ x™
SgaK lti-n:eSOT tsove | MFSm_SOT_ x™ - 30 ns
y (m=0 to 11)
Valid SIN -> MFSm_SCK_ x2 Sc':a"_ez'\g“,f
SCK 1 setup tvsie | MFSm_SIN_ x2 (|oLH=_ Pl 10 ; ns
time (m=0to 11) lo= 2 mA)
. MFSm_SCK_ x™
SCK 1 -> Valid S X
SIN hold time tsHIxE MFSr_n_SIN_ X 20 - ns
(m=0to 11)
N MFSm_SCK_ x™
SCK falling time tr (m=0 to 11) - S ns
*2
SCKrising time tr MFSm_SCK_x - 5 ns

(m=0to 11)

*1: n=0: ch.0 to ch.7, n=1: ch.8 to ch.11.
*2: For the details of x value, refer to section 5 “Pin Descriptions”.

Notes:
This table provides the alternate current standard for CLK synchronous mode.

Cv. is the load capability value connected to the pin during testing.

The maximum baud rate is limited by the internal operating clock used and other parameters.

For details, see the hardware manual.
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S6J3510 Series

< tscyce >
74 Vou
MFSm_SCK / Vou
VoL
1SOVHL
-
MFSm_SOT Vou Vou
- VoL - Vor
| >e >
L1vsHT LsHIXT
MFSm_SIN ‘\’;H ¥HI
1. IL
Master mode
— (g —— | [E—lSLsH ——>
A N
MISm_SCK Vi Vi Vi X Vi AL
N
tr tF tsLov
l— —>| |- >
) v -
MI'Sm SOT OH Von
VoL r VoL
| > >
UIVSHE TSHIXE
MFSm SIN Vi Vi
Vi Vi
* Changes when writing to the TDR register Slave mode
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(5) Serial Chip Select Used (SCSCR:CSEN=1)
® Mark level "H" of serial clock output (SMR, SCSFR:SCINV=0)
M Inactive level "H" of serial chip select (SCSCR, SCSFR:CSLVL=1)

S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
MFSm_SCK_x'®
SCS | - SCK | tcssi MFSm_CSy_x"® tessu™-50 - ns
setup time (m=0to 11)
MESm SCK_ x5 Master Mode
m_SCK_x"® | (C, =20 pF,
SCK1—SCS 1 teshi MFSm_CSy_x® | |ou=-2 mA tcsHp2+0 - ns
hold time _ )
(m=0to 11) loL= 2 mA)
SCS ¢ FSm_CSy_x® tcsps3-50 i ns
deselect time CSDl (m=0to 11) +5tcik_Lopna™
*5
SCS|SCK| | o X, 3touk Lopna™ ) .
setup time CSSE (m=0 o %/T) +30
MFSm_SCK_ x™®
SCKT—=SCST | ge | MFSm_CSy_x® 0 ; ns
hold time (m=0to 11)
Slave Mode
SCS ¢ MFSm_CSy x™® | (CL=20 pF, 3tcik_Lcpna™ ) ns
deselect time CSDE (m=0to 11) lon= -2 MA, +30
loL=2 mA)
MFSm_CSy_ x*®
SCS | — SOT tose | MFSm_SOT_ x5 - 40 ns
delay time (M=0to 17
MFSm_CSy_x®
SCS 1 - SOT tore | MFSm_SOT_ x5 0 ; ns
delay time (m=0 to 17)
Master Mode
SCK | — SCS | MFSm_SCK_x5 | "ound
clock switching tscc MFSm_CSy_ x’ (Cp= 200F 3tcik_Lopna+0 | 3tcik Lcpna™+50 ns
time (m=0to 11) L_ PT
lon=-2mA,
lo,=2mA)

*1: tcssu=SCSTR:CSSU[7:0] x serial chip select timing operating clock
*2: tcsnp=SCSTR:CSHD[7:0] x serial chip select timing operating clock
*3: tcsps=SCSTR:CSDS[15:0] x serial chip select timing operating clock
For details on ™, "2, and " above, see the hardware manual.

*4: n=0:ch.0 to ch.7, n=1:ch.8 to ch.11

*5: For the details of x or y value, refer to section 5 “Pin Descriptions”.

Notes:
- This is the AC characteristic in CLK synchronized mode.

- Cv. is the load capacitance applied to pins during testing.

- The maximum baud rate is limited by the internal operating clock used and other parameters.
For details, see the hardware manual.
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S6J3510 Series

MFSm CS \

output

Vou Vou
tosHT

MFSm_SCK
output

tesst
v

TS

MIFSm_SOT
(Normal synchronous
transfer)

/

O X5 X

MFSm_SOT \
(SPI compatible)

XX 5T

Master mode

MFSm CS Ve 4 X Vi
: B Vi Vi Z \
input - = tcspe
tesse lCSHE | [ >
MFSm_SCK -
Viu

input Vi {DEE

|
MFSm_ SOT

(Normal synchronous
transfer)

IDsE

- >

X5 X

OL

MFSm_SOT

(SPI compatible)

Nk

Slave mode

e OS5

MFSm_CSx
output

tsce

MI'Sm_CSy
output

MI'Sm SCK
output

5 VoL

Vo

Clock switching example by master mode round operation

(x,y=0, 1, 2, 3: x and y are different value)
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(6) Serial Chip Select Used (SCSCR:CSEN=1)
W Serial clock output signal detect level "L" (SMR, SCSFR:SCINV=1)
W Serial chip select inactive level "H" (SCSCR, SCSFR:CSLVL=1)

S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions m W Unit Remarks
in ax
MFSm_SCK_x'®
SCS |- SCK1 tcssi MFSm_CSy_x"® tessu™-50 - ns
setup time (m=0to 11)
MESm SCK x Master Mode
SCK |— SCS 1 —2 e~ | (CL=20pF, .
hold time tesH MFSf_“O_?S1y1_X * | o= 2mA, tcsip 240 - ns
(m=0to 11) loL= 2 mA)
SCS ¢ MFSm_CSy_x"® tcsps™3-50 _ ns
deselect time CSol (m=0to 11) +5tcLk_Lepna™
MFSm_SCK_x' “
SCS | - SCK t tosse MFSm_CSy x® 3tcik_Lepna _ ns
setup time (m=0to 11) +30
MFSm_SCK_x"
SCK | - SCS 1 tcsHe MFSm_CSy_x" 0 - ns
hold time (m=0to 11)
Slave Mode
SCs ¢ FSm_CSy x® (CL =20 pF, 3tcik_Lcpna™ ) ns
deselect time CSDE (m=0to 11) lon= -2 MA, +30
loL=2 mA)
FSm_CSy_x™
SCS 1> SOT |y | MFSm_sOT x* - 40 ns
delay time (m=0 to 11)
FSm_CSy x®
SCS 1 — SOT toee MFSm_SOT x® 0 - ns
delay time (m=0to 11)
Master Mode
SCK 1 — SCS | MFSm_SCK_xs round
. operation . .
clock switching tscc MFSm_CSy_x™ (CL = 20 pF 3tcik_Lepna™ +0 | 3tcik_Lepna4+50 ns
time (m=0to 11) L=opn
lon= -2 mA,
loL=2 mA)

*1: tcssu=SCSTR:CSSU[7:0] x serial chip select timing operating clock
*2: tcsnp=SCSTR:CSHD[7:0] x serial chip select timing operating clock
*3: tcsps=SCSTR:CSDS[15:0] x serial chip select timing operating clock
For details on ", "2, and " above, see the hardware manual.

*4: n=0:ch.0 to ch.7, n=1:ch.8 to ch.11

*5: For the details of x or y value, refer to section 5 “Pin Descriptions”.

Notes:
- This is the AC characteristic in CLK synchronized mode.

- Cv. is the load capacitance applied to pins during testing.
- The maximum baud rate is limited by the internal operating clock used and other parameters.
For details, see the hardware manual.
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- V
MFSm_CS \ o Vo
Vou 7| tcsor

output
[CSHI

lesst {CSHL
MFSm_SCK
output Vou

MFSm_SOT
(Normal synchronous

transfer)

D G G G,

(SPI compatible)

Master mode

MFSm_CS \ Vi Z Vin
input Vi 4 tespE

(CSHE

tesse SHE

MFSm_SCK
input NV | toee
==

MFSm_SOT
(Normal synchronous - VoL

transfer) Ipse

. - Vou
MFSm SOT
- . L Voo

(SPI compatible)

,[

Slave mode
MFSm_CSx / tsce
output
MFSm_ CSy
output Vor
- ey Az
MFSm_SCK Vou
output
Clock switching example by master mode round operation
(x,y=0, 1,2, 3: x and y are different value)
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(7) Serial Chip Select Used (SCSCR:CSEN=1)
W Serial clock output signal detect level "H" (SMR, SCSFR:SCINV=0)
M Serial chip select inactive level "L" (SCSCR, SCSFR:CSLVL=0)

(Condition: See Section 7.2 Recommended Operating Conditions)

S6J3510 Series

Value
Parameter Symbol Pin Name Conditions - o Unit Remarks
in ax
MFSm_SCK_x™
SCS 1 - SCK tcssi MFSm_CSy_x" tcssu™-50 - ns
setup time (m=0to 11)
MFSm SCK x5 Master Mode
m_oUK_X (CL =20 pF,
ﬁgdK tiTm—(; SCS | tcshi MFSm_CSy_x® | |ou=-2mA., tesHp2+0 - ns
(m=0to 11) loL=2 mA)
SCS ¢ MFSm_CSy_x tcsps™-50 ) ns
deselect time Csol (m=0to 11) +5 toLk_Lepna™
MFSm_SCK_x" 4
SCS 1t - SCK | tosse MFSm_CSy_x 3tcLk_Lcpna ) ns
setup time (m=0to 11) +30
MFSm_SCK_x"
SCK T— SCS | tesHe MFSm_CSy x® 0 - ns
hold time (m=0to 11
Slave Mode
SCS ¢ MFSm_CSy_x® | (CL =20 pF, 3tcik_Lepna™ ) ns
deselect time CSDE (m=0to 11) lon= -2 mA, +30
loL= 2 mA)
MFSm_CSy_x®
SCS 1 — SOT tose | MFSm_SOT x ; 40 ns
delay time (m=0to 11)
MFSm_CSy_x"
SCS | - SOT tore | MFSm_SOT x 0 ; ns
delay time (m=0to 11)
Master Mode
SCK | - SCS 1 MFSm_SCK x5 | _ound a )
clock switching tscc MFSm_CSy_x C p= 20 bF 3tcik_Lcpna™ +0 CU_(;EBP"A ns
time (m=0to 11) L PT
lon= -2 mA,
loL= 2 mA)

*1: tcssu=SCSTR:CSSU[7:0] x serial chip select timing operating clock
*2: tcshp=SCSTR:CSHD[7:0] x serial chip select timing operating clock
*3: tcsps=SCSTR:CSDS[15:0] x serial chip select timing operating clock
For details on ™, "2, and " above, see the hardware manual.
*4: n=0:ch.0 to ch.7, n=1:ch.8 to ch.11
*5: For the details of x or y value, refer to section 5 “Pin Descriptions”.

Notes:
This is the AC characteristic in CLK synchronized mode.

Cv. is the load capacitance applied to pins during testing.

The maximum baud rate is limited by the internal operating clock used and other parameters.
For details, see the hardware manual
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lespl
MPsm s Vo 7 Vor | /
output VoL
tosst CsHT
MFSm_SCK E Von
output VoL
MFSm_SOT
(Normal synchronous \ X X: >< /
transfer)
MI'Sm SOT
(SPI compatiblc)
Master mode
lespE
- <t vV < >
MFSm_CS m = Vm JS
input - SV
lCSHE
MFSm_SCK Vm
input (DEE
||
MFSm_SOT
(Normal synchronous \ >< ><: >< /V
Anafr oL
transfery bsE y
r
MFSm_SOT W Von >< >< >< /
(SPI compatible) i Vou
Slave mode
MFSm CSx
output \ ESC(;
MFSm_CSy A Vou
output 7
MFSm_SCK \
output N Vor
Clock switching example by master mode round operation
(x,y=0, 1, 2, 3: x and y are different value)
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(8) Serial Chip Select Used (SCSCR:CSEN=1)
W Serial clock output signal detect level "L" (SMR, SCSFR:SCINV=1)
M Serial chip select inactive level "L" (SCSCR, SCSFR:CSLVL=0)

S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
MFSm_SCK_x'®
SCS 1 - SCK1 tcssi MFSm_CSy_x" tessu™-50 - ns
setup time (m=0to 11)
MESm SCK x Master Mode
SCK | —»SCS | 22— | (CL=20pF, .
hold time tesH MFSf_“O_?S1y1_X * | low= -2 mA, tcsHp 2+0 - ns
(m=0to 11) lo.=2 mA)
SCS tes FSm_CSy x™® tcsps™3-50 i ns
deselect time b (m=0 to 11) +5 toik Lepna™
*5
SCS1-SCK1 | ml'::gm—%%';—)’:s 3touk Lopna™ ) .
setup time - = +30
(m=0to 11)
MFSm_SCK_x"
SCK L SCS | tesHe MFSm_CSy_ x® 0 - ns
hold time (m=0to 11)
Slave Mode
SCS ¢ MFSm_CSy_x™® | (CL=20 pF, 3tcik_Lcpna™ ) ns
deselect time CSDE (m=0 to 11) lon= -2 MA, +30
loL= 2mA)
MFSm_CSy_ x®
SCS8 1 — SOT tose | MFSm_SOT_ x ; 40 ns
delay time (m=0to 17)
MFSm_CSy_x®
SCS | — SOT toee MFSm_SOT_ x™ 0 - ns
delay time (m=0to 17)
Master Mode
SCK 1 — SCS 1 MFSm_SCK_x5 | _ound
clock switching tscc MFSm_CSy_ x’ (sz 2O0DF 3tcik_Lopna+0 | 3tcik Lepna+50 ns
time (m=0to 11) L= 2UpT
lon=-2mA,
lo,=2mA)

*1: tcssu=SCSTR:CSSU[7:0] x serial chip select timing operating clock
*2: tcsnp=SCSTR:CSHD[7:0] x serial chip select timing operating clock

*3: tcsps=SCSTR:CSDS[15:0] x serial chip select timing operating clock
For details on ™, "2, and " above, see the hardware manual.

*4' n=0:ch.0 to ch.7, n=1:ch.8 to ch.11
*5: For the details of x or y value, refer to section 5 “Pin Descriptions”.

Notes:
- This is the AC characteristic in CLK synchronized mode.

- Cv. is the load capacitance applied to pins during testing.

- The maximum baud rate is limited by the internal operating clock used and other parameters.
For details, see the hardware manual.
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Al(‘sm‘

VoH

MFSm_CS Vou

output

ZV oL

tesmr
tessi

% -
>
MFSm_SCK Vou
output Vou

TS SOT N X% N/
(Normal synchronous transfer)

MFSm_SOT \ >< >< % X /
(SPI compatible)

Master mode

LCSHE
LCSsE

MISm_SCK Vi
input Vi

=T

MFSm_CS - J: > /
input v o e

MFSm_SOT
(Normal synchronous \ X

Clock switching example by master mode round operation
{x,y=0, 1, 2, 3: x and y are different value)

transfer)  tpsE 4~ Vou
Y
MFSm_SOT w Vou >< >< >< /
(SPI compatible) Yot
Slave mode
MI'Sm CSx \ lscc
output hille
MFSm_CSy =
Sm_CSy 7 Vo
output
MFSm_SCK 7L Vou
output
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7.4.6.3  LIN Interface (v2.1) (LIN communication control interface (v2.1)) Timing (SMR:MD2-0=0b011)

External Clock Selected (BGR:EXT=1)
(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max

Serial clock ¢ MFSm_SCK_x™ ¢ 1410 ) ns

"L" pulse width SLSH (m=0 to 11) CLILCPnA

Serial clock ¢ MFSm_SCK_x™ ¢ 1410 ) ns

"H" pulse width st (m=0to 11) | (CL=20pF, | “cteterm

; loH= -2 mA,
- MFSm_SCK_x2 | |o.=2mA) )
SCK falling time tr (m=0 to 11) S ns
L MFSm_SCK_x"

SCK rising time tr (m=0 to 11) - S ns
*1: n=0: ch.0 to ch.7, n=1: ch.8 to ch.11
*2: For the details of x value, refer to section 5.1 “Pin Descriptions”.

& LsHsL i tSLSH b
sm SC A% v
MFSm_SCK Vi IH 1H Vi Vi Vi

External clock selected
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S6J3510 Series

7.4.6.4  I’C Timing (SMR:MD2-0=0b100)
(Condition: See Section 7.2 Recommended Operating Conditions)
SEICET Fast Mode
Parameter Symbol Pin Name Conditions Mode Unit Remarks
Min Max Min Max
SCL clock MFSm_SCL
frequency fsoL (m=0,14to 11) 0 100 0 400 kHz
Repeat "start" MFSm_SDA,
condition hold time tHDSTA MFSm_SCL 4.0 - 0.6 - us
SDA| — SCL| (m=0,1,4to 11)
Period of "L" for t MFSm_SCL 4.7 ) 13 ) s
SCL clock LW (m=0,1,4t0 11) : : H
Period of "H" for MFSm_SCL
SCL clock el | (=014 to 11) 4.0 - 06 - bs
Repeat "start" MFSm_SDA,
condition setup time tsusTa MFSm_SCL 4.7 - 0.6 - us
SCLt — SDA| (m=0,14to 11)
CL=50pF,
= -1
Data hold time MFSm_SDA, R=(Ve/low) 3.45 .
SCL| — SDA|1 tHDDAT MFSm_SCL 0 "2 0 0.9 ps
(m=0,1,4to 11)

Data setup time MFSm_SDA,

tsubaT MFSm_SCL 250 - 100 - ns
SDAIT — SCL1 (m=014to 11)
Stop condition MFSm_SDA,
setup time tsusto MFSm_SCL 4.0 - 0.6 - us
SCLt — SDA? (m=0,1,4to 11)
Bus-free time
between "stop"
condition and "start" tBuF ) 47 ) 13 ) HS
condition
Noise filter tsp - tNFT4 - tNFT4 - ns

Notes: Only ch.6 and ch.7 are standard mode/ Fast mode correspondence. In other ch. only a standard mode is correspondence.

*1: R and Cv. represent the pull-up resistance and load capacitance of the SCL and SDA output lines, respectively.
Vp shows the power-supply voltage of the pull-up resistor and loL shows the VoL guarantee current.

*2: The maximum tuppatr must only be met if the device does not extend the "L" width (tLow) of the SCL signal.

*3: A fast mode I12C bus device can be used on a standard mode 12C bus system as long as the device satisfies the requirement of

"tsupat = 250 ns".

*4: tner= (NFCR: NFT[4:0]+1) x 2 X tck_Lcpoa (ch.0,ch.1,ch.4 to ch.7)
tNeT=(NFCR:NFT[4:0]+1) x 2 X tcik_Lcpi1a (ch.8 to ch.11)
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S6J3510 Series

=
\
~

on ) -
tSUDAT T tsusma
tLow
SCL_ i
—> [ o —»

tHDSTA

e .

tHDDAT tHIGH tHDSTA

3

tsusTo

tBUF
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7.4.7 Timer Input
(Condition: See Section 7.2 Recommended Operating Conditions)
. . Value .
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
BTm_TIOBn_O, 4tcLk_LeP1A - ns 4tcik_Lep1a 2100 ns
BTm_TIOBN_1 -
(m=0 to 15, n=2m) 100 - ns | 4tcik Lcp1a <100 ns
ICUm_INO_O,
ICUmM_IN1_0, 4tcLk_Lcroa - ns 4tcik_Lcroa 2100 ns
ICUmM_INO_1, -
ICUmM_IN1_1
(m=0,1,2,8,9.10) 100 - ns 4tcik_Lcroa <100 ns
, 4 - 4 >1
Input pulse width ttTTv\:/vT FRTm_TEXT ] tcLk_Lcpoa ns teik_Lcroa 2100 ns
(m=0,1,2,3,4,8,9,10) 100 - ns | 4tcik_Lcroa <100 ns
RLTm_TIN_O, 4tcLk_LcPoa - ns 4tcik_Lcroa 2100 ns
RLTm_TIN_1 -
(m=0 to 3) 100 - ns 4tcik_Lcroa <100 ns
RLTm_TIN_O, 4tcLk_LeP1A - ns 4tcik_Leria 2100 ns
RLTm_TIN_1 -
(m=16,17) 100 - ns 4tcik_Lcp1a <100 ns
- Timer input timing
BTm_TIOBN
ICUm INO/ trw trwe
FRTm_TEXT
RLTm_TIN Vie Vi
Vie ViL
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7.4.8 QPRC Timing

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
H " n H QPRCm_AIN
AIN pin "H" width tAHL (m=8,9) -
H "mw H QPRCm_AIN
AIN pin "L" width taLL (m=8,9) -
e QPRCm_AIN
BIN pin "H" width tBHL (m=8.9) -
H "mw H QPRCm_AIN
BIN pin "L" width tBLL (m=8.9) -
Time from AIN pin "H" level to t %IPDRR%r:q_glll\ljl PC_Mode2 or
BIN rise AUBU <= PC_Mode3
(m=8,9)
Time from BIN pin "H" level to t %TDRRCCT;_QI':J PC_Mode2 or
AIN fall BUAD Z0T PC_Mode3
(m=8,9) -
Time from AIN pin "L" level to ¢ %ERR%;_ABT:] PC_Mode2 or
BIN fall ADBD Z0T PC_Mode3
(m=8,9) -
Time from BIN pin "L" level to t %I;I;%r:q_glll:l PC_Mode2 or
AIN rise BDAU - PC_Mode3
(m=8,9)
Time from BIN pin "H" level to QPRCm_AIN, PC_Mode2 or
AIN rise tauau QPRCm_BIN PC Mode3 4t ) ns 4tcLk_Lcpoa
(m=8,9) — CLK_LCPOA 2100 ns
Time from AIN pin "H" level to t %ERR(C::?—ABN PC_Mode2 or
BIN fall AUBD 2= PC_Mode3
(m=8,9) -
Time from BIN pin "L" level to ¢ CC))ERR%ﬁ_'EII':l PC_Mode2 or
AIN fall BDAD 2= PC_Mode3
(m=8,9) -
Time from AIN pin "L" level to t %g;%m—gm PC_Mode2 or
BIN rise ADBU “— PC_Mode3
(m=8,9)
b PRCm_ZIN . npn
ZIN pin "H" width tzHL (m=8.9) QCR:CGSC="0
et PRCm_ZIN ) npn
ZIN pin "L" width tzL (m=8.9) QCR:CGSC="0
QPRCm_AIN,
Time from determined ZIN QPRCm_BIN, . Cnan
level to AIN/BIN rise and fall tase | Qprcm_zIN | QCR:CGSC="1
(m=8,9)
QPRCm_AIN,
Time from AIN/BIN rise and fall QPRCm_BIN, . Cnan
time to determined ZIN level heez | oprem_zIN | QCR:CGSC="1
(m=8,9)
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AIN

BIN
< > 4
tBHL teLL
tBHL teLL

<t P <t
BIN

< S =

tsuau tausp teDAD tabBu

AIN
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tZHL

ZIN

AIN/BIN
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7.4.9 Trigger Input
(Condition: See Section 7.2 Recommended Operating Conditions)

Symb . " Value .
Parameter Pin Name Conditions - Unit Remarks
ol Min Max
EINTm_x"
(M=0 to 23) - 100 - ns
Stek_Lepia - ns | Stok Lep1a 2100 ns

trrRGH, ADCO_TRGO0_0,

Input pulse width | 4 \" | ADCO_TRGO_1 -

100 - ns | Stcik_Lcpia <100 ns
EINTm_x"
(M=0 to 23) - 1 - s | Stop mode
*1: For the details of x value, refer to section 5.1 “Pin Descriptions”.
- Trigger input timing
trrReH trreL
E'NCTm 5 Vi Vi
ADCO_TRGO ViL Vi

7.4.10 NMI Input
(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol | Pin Name | Conditions - Unit Remarks
Min Max

Input pulse width tmiL NMIX - 300 - ns

- NMIX input timing

L ——p

NMIX Vi Vin
ViL Vi
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7.4.11 Low Voltage Detection (External Voltage)

7.4.11.1 Low-voltage Detection (external low-voltage detection for LVDH1)

(Condition: See Section 7.2 Recommended Operating Conditions)

o Value Gual\;'lacnljeed
Parameter Symbol Conditions Unit ‘ Remarks
Name . Operation
Min Typ Max
range

Detection voltage VLAt Vces 2.61 2.7 2.79 \Y

LVDH1V=0b000 No "
Release voltage VLAt Vces 2.7 2.8 29 \Y
Detection voltage VLAt Vces 2.7 2.8 29 \Y

LVDH1V=0b001
Release voltage VLAt Vces 2.8 2.9 3.0 \%
Detection voltage VLAt Vces 3.47 3.6 3.73 \%

LVDH1V=0b010
Release voltage Vorat Vces 3.57 3.7 3.83 \Y
Detection voltage VLAt Vces 3.67 3.8 3.93 \Y

LVDH1V=0b011 Yes -
Release voltage VLAt Vces 3.76 3.9 4.04 \%
Detection voltage VLAt Vces 3.86 4 414 \%

LVDH1V=0b100
Release voltage VLAt Vces 3.96 41 4.24 \%
Detection voltage VLAt Vces 4.05 4.2 4.35 \Y

LVDH1V=0b101
Release voltage VLAt Vces 4.15 43 4.45 \Y
Detection voltage VLAt Vces 2.41 25 2.59 \%

LVDH1V=0b110
Release voltage VLAt Vces 2.51 2.6 2.69 \%

No "

Detection voltage VoLat Vees | | vpH1v=0b111 | 291 2.6 2.69 \
Release voltage | Vouar | Vees | (Mitiaivalue) 1 ogq | 57 | 279 | v
Low-voltage
detection/release Td - - - - 40 us - 2
time
Power supply ) ) ) ) ) v
voltage regulation Vees 2 2 Vims

Notes:
- *1: These LVD settings cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU
operation voltage, as these detection levels are below the minimum guaranteed MCU operation voltage (2.7 V).

- *2: After the brown-out event where the voltage level dips below the detection threshold for less than this time, the detection
may occur or be canceled.

- *3: Suppress the change of the power supply within the range of the power-supply voltage regulation to do a low-voltage
detection by detecting voltage.
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7.4.11.2 Low-voltage Detection (external low-voltage detection for LVDH2)

(Condition: See Section 7.2 Recommended Operating Conditions)

Guaranteed
Pin Value MCU
Parameter Symbol Name Conditions Unit Overation Remarks
Min Typ | Max P
range

Detection voltage Vouatss | Veess_1 LVDH2V=0b0001 2.7 2.8 29 \%
Release voltage Voratss | Veess_1 (Initial value) 2.8 29 3 \Y
Detection voltage Voratss | Veess_1 3.47 3.6 3.73 \Y

LVDH2V=0b0010
Release voltage Voratss | Veess_1 3.57 3.7 3.83 \Y
Detection voltage Voratss | Veess_1 3.67 3.8 3.93 \%

LVDH2V=0b0011 Yes -
Release voltage Voratss | Veess_1 3.76 3.9 4.04 \%
Detection voltage Voratss | Veess_1 3.86 4.0 4.14 \Y

LVDH2V=0b0100
Release voltage Voratss | Veess_1 3.96 41 4.24 \Y
Detection voltage Voratss | Veess_1 4.05 4.2 4.35 \%

LVDH2V=0b0101
Release voltage Voratss | Veess_1 4.15 4.3 4.45 \%
Low-voltage
detection/release Tas3 - - - - 40 us - 1
time
Power supply _ ) ) _ ) “
voltage regulation Veess_1 2 2 Vims

Notes:
- *1: After the brown-out event where the voltage level dips below the detection threshold for less than this time, the detection
may occur or be canceled.

- *2: Suppress the change of the power supply within the range of the power-supply voltage regulation to do a low-voltage
detection by detecting voltage.
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7.4.12 Low-Voltage Detection (Internal Voltage Specs)

7.4.12.1 Low-voltage Detection (internal low-voltage detection for LVDLO)

(Condition: See Section 7.2 Recommended Operating Conditions)

Pin . Value .
Parameter Symbol Name Conditions Unit Remarks
Min Typ Max
Detection voltage VRoL - - 0.82 0.85 0.88 \%
*1
Release voltage VRoL - - 0.89 | 0.925 | 0.96 \%
Low-voltage “
detection time T - - - - 30 Hs

Note:
- *1: This LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU operation
voltage, as this detection level is below the minimum guaranteed MCU operation voltage.

- *2: After the brown-out event where the voltage level dips below the detection threshold for less than this time, the detection
may occur or be canceled.

7.4.12.2 Low-voltage Detection (internal low-voltage detection for LVDL1)

(Condition: See Section 7.2 Recommended Operating Conditions)

o Value Gua“;%nl:eed
Parameter Symbol Conditions Unit . Remarks
Name . Operation
Min Typ Max
range
Detection voltage VRDLAT - LVDL1V=0b000 0.84 | 0.875 | 0.91 \%
Initial value

Release voltage | Veowar | - (Initial value) | 055 | 095 | 098 | v

No "
Detection voltage VRDLAT - 0.92 0.95 0.98 \%

LVDL1V=0b001

Release voltage VRDLAT - 0.98 | 1.025 | 1.06 \%
Low-voltage 2
detection time Tra ) ) ) ) 30 HS )

Notes:
- *1: This LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU operation
voltage, as these detection levels are below the minimum guaranteed MCU operation voltage.

- *2: After the brown-out event where the voltage level dips below the detection threshold for less than this time, the detection
may occur or be canceled.
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7.4.13 High Current Output Slew Rate

S6J3510 Series

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter | Symbol Pin Name Conditions - Unit Remarks
Min | Typ | Max
Output rise / tro, 4 .
fall time trs GPIO of DVcc - 15 - 100 ns Load capacitance 85pF

*1: For the details of GPIO group, refer to section 5.3 “Input Level Setting/ Output Drive Capacity Setting”.
When /O output drive capacity setting is 30 mA.

- Slew rate output timing

v, v. L
L —>
tRZ

Vi = VoL + 0.9 x (Vo - Vo)
VL= Vo +0.1x (Vo - Vo)
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7.4.14 DDR-HSSPI

(1) DDR-HSSPI Interface Timing (SDR Mode)

(Ta: Recommended operating conditions, Veess_2=3.3 V £0.3 V, Vss= 0.0 V)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
HSSPI clock cycle teye DDRHSSPIO_SCLK 14.3 - ns
DDRHSSPI_SCLKt—
delayed sample tspent - 0 31.5 ns

clock?t

D e ek ot DDRHSSPI0_SDATAQ-3 . ] i,
Ny isdata DDRHSSPI1_SDATAO0-3
Input setup time -

. CL=20 pF,
DR P oL K | DDRHSSPIO_SDATAO-3 | |\t q8 b |
DDRHSSPI_SDATA | trsa | poRusspi1 SpaTAGS | ' ,
Input hold time - lo.=15 mA)

DDRHSSPI_SCLK{— or

DDRHSSPIO_SDATA0-3 toye/2 +
DDRHSSPI_SDATA | todsata | ppRHSSPI1_SDATA0-3 | (CL=20 pF, - 415 | NS
Output delay time lowi= -5 MA
loL=5 mA)
BBE:@@E:—%%&_’ ¢ DDRHSSPI0_SDATAO0-3 toyo2 — ) .
- ohdala | DDRHSSPI1_SDATAO0-3 5.15
Output hold time -
332:22,'2:—2355* ) DDRHSSPIO_SSEL 18.45+(
= odsel DDRHSSPI1_SSEL SS2CD+ - ns
Output delay time - 0.5)* t
. cyc
DDRHSSPI_SCLK{—
DDRHSSPI SSEL e DDRHSSPIO_SSEL toye — ) .

Output hold time DDRHSSPI1_SSEL 4.15

- SS2CD [1:0] should be configured as 11.
- For *1, the delay of the delay sample clock can be configured (DLP function).
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A
—
\ A |

cyc

Vou £
DDRHSSPI0_ Vou d (?
SCLK
spent

delayed Vo A
sample clock

A
\

tisdata, | tindata,_
VIH :15 al < al 21' V]H
A
DDRHSSPI0/1 -
SDATAO-3 ><r valid
(input timing) Vi Vi
_ toddata‘ P tohdata -
< » VOH i o VOH
A
DDRHSSPI0/1 :
- lid
SDATAO-3 L vt
(output timing) VoL Vo
fodsel VOH < toﬁs_el > VOH
Y
DDRHSSPI0/1 >< -
- valid
SSEL —
(output timing) VoL Vor
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(2) DDR-HSSPI Interface Timing (DDR Mode)
(Ta: Recommended operating conditions, Vcess 2=3.3 V £0.3 V, Vss= 0.0 V)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
HSSPI clock cycle teye DDRHSSPIO_SCLK 14.3 - ns
DDRHSSPI_SCLK?t|
—delayed sample tspent - 0 31.5 ns

clockt

DORHSSPLSDATA | | piusspio spaTac:a .
- SCLKT | s | ppRHSSPI1_SDATA0-3 - ns
| Input setup time -

(CL=20 pF,

3%%1?%’&?%‘-&* . DDRHSSPI0_SDATAO0-3 | lon=-15 mA, “ . ns
I_ hdata | DDRHSSPI1_SDATA0-3 | lo.=15 mA)
A Input hold time B

or
DDRHSSPI_SCLKt|

DDRHSSPIO_SDATA0-3 _ toyc/d +
—DDRHSSPI_SDAT | foasaia | pppiicspii spaTa0.3 | (CL=20 PF, - o5 ns
A Output delay time - lon= -5 mA,
loL=5 mA)
E%%lisspéﬁf%ﬁ* t DDRHSSPIO_SDATAO-3 teycl4 - ) i,
= ohdala | DDRHSSPI1_SDATA0-3 2.0
A Output hold time
BBE:@?E:—%E%_’ o DDRHSSPIO_SSEL 18.45+( ) .
—> odse DDRHSSPI1_SSEL SS2CD+
Output delay time .
05) tcyc
ggs:ggﬁ:—ggEET_’ t DDRHSSPI0_SSEL 0.75cye ) .
— ohsel DDRHSSPI1_SSEL -2.45

Output hold time

- SS2CD [1:0] should be configured as 11.
- For *1, the delay of the delay sample clock can be configured (DLP function)
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. Voup
ggﬁgssplo_ on /A \( Vo, / \
. tspcnt -
delayed D ,

/

sample clock

_isdata_ |*ihdata_
Vi |« >\

DDRHSSPIO/1 i lid
SDATA0-3 L "
(input timing) Vi Vic ¢ Loddaia
tOddata VOH tohdata .tohdata, | VOH

DDRHSSPI0/1_ valid valid
SDATAO0-3
(output timing) |VOL

fodsel

0dSe! VOH
DDRHSSPIO/1 8
SSEL S
(output timing) VoL
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7.4.15 Port Noise Filter

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Input pulse . ALL GPIO - - 17 ns |
filtered

*1: Input pulse is filtered up to 17ns when port noise filter is enabled. Filtering of input pulse more than 17ns is not guaranteed.

7.4.16 Clock Monitor

(Condition: See Section 7.2 Recommended Operating Conditions)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Clock Monitor ) SYSCO_CLK_ 0, ) ) 10 MHz
frequency SYSCO_CLK_1
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7.5 A/D Converter
7.5.1

Electrical Characteristics

(Ta: Recommended operating conditions, Vcc= AVees=5.0 V £ 0.5V, Vss=AVss=0.0 V)

S6J3510 Series

Value
Parameter Symbol Pin Name . Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
- - - - 16 LSB |
Total Error
_ - - - +12 LSB | ™
Integral Non linearity - - - - 4.0 LSB | *®
Differential Non linearity - - - - +1.9 LSB | *®
Zero transition voltage \Y; ADCO_ANO to AVRL - AVRL v o™
9 T ADCO_AN47 | -11.5LSB +12.5LSB
Full-scale transition Vv ADCO_ANO to AVRH ) AVRH v |
voltage FST ADCO AN47 | -13.5LSB +10.5LSB
Sampling time tsmp - 0.8 - - us | 1
Compare time temp - 0.7 - 26 pus |
A/D conversion time tenv - 1.5 - - pus |
Resumption time - - - - 1 us
ADCO_ANO to
ADCO_AN2,
Analog port input ADCO_AN24 2 ) 2
Currengt P P laiN to MA | AVsssVains<AVccs
ADCO_AN47
ADCO_AN3 to P )
ADCO AN23
. ADCO_ANO to
Analog input voltage VaiN ADCO_ AN47 AVRL - AVRH Y
Analog input ADCO_ANO to
capacitance Cun ADCO_AN47 ) i 18 pF
. . ADCO_ANDO to
Analog input resistance Rvin ADCO_AN47 - - 4.5 kQ
AVRH AVRH5 4.5 - 55 \% AVccs2AVRH
Reference voltage
AVRL AVRL5/AVSS - 0.0 - \%
la AVCC5 - 600 700 WA
laH AVCC5 - 1.0 100 A | 2
Power supply current
Ir AVRH5 - 0.7 1.95 mA
IrH AVRH5 - - 5.0 pA | 2
Variation between ADCO_ANO to
channels - ADCO_AN47 - - 4.0 LSB

*1: Time per channel

*2: Definition of the power supply current (when Vces=AVcees=5.0 V) while the A/D converter is not operating and in stop mode.
*3: Total error is a comprehensive static error that includes the linearity after trimming by software. 1 LSB=(AVRH-AVRL)/4096
*4: 1LSB= (AVRH-AVRL)/4096

*5: 1LSB= (VFST-VZT)/4094
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(Ta: Recommended operating conditions, Vcc= AVecs=3.3 V £ 0.3 V, Vss=AVss=0.0 V)

S6J3510 Series

Value
Parameter Symbol Pin Name Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Total Error - - - - +6 LSB | "
Integral Non linearity - - - - +4.0 LSB | ®
Differential Non linearity - - - - 1.9 LSB | ®
Zero transition voltage Vzr ADCO_ANO to AVRL . AVRL v |
ADCO_AN47 -14.5LSB +15.5LSB
Full-scale transition Vv ADCO_ANO to AVRH ) AVRH v |
voltage FsT ADCO_AN47 | -16.5LSB +13.5L.SB
Sampling time tsmp - 1.0 - - us | 1
Compare time temp - 1.4 - 26 us | 1
A/D conversion time tenv - 2.4 - - pus |
Resumption time - - - - 1 us
ADCO_ANO to
ADCO_ANZ2,
Analog port input ADCO_AN24 -2 ) 2
Currengt P P laiN to MA | AVsssVan<AVcces
ADCO_AN47
ADCO_ANS3 to A 1
ADCO_AN23
. ADCO_ANO to
Analog input voltage VaiN ADCO_ AN47 AVRL - AVRH Y
Analog input ADCO_ANO to ) _
capacitance Cun ADCO_AN47 18 PF
. . ADCO_ANO to
Analog input resistance RviN ADCO_AN47 - - 6 k@
AVRH AVRH5 3 - 3.6 V | AVces2AVRH
Reference voltage
AVRL | AVRL5/AVSS - 0.0 - Y
la AVCC5 - 600 700 MA
laH AVCC5 - 1.0 100 A |72
Power supply current
Ir AVRH5 - 0.5 1.3 mA
IRH AVRH5 - - 7.0 A | 2
Variation between ADCO_ANO to
channels - ADCO_AN47 - - 4.0 LSB

*1: Time per channel

*2: Definition of the power supply current (when Vccs=AVcees=3.3 V) while the A/D converter is not operating and in stop mode.
*3: Total error is a comprehensive static error that includes the linearity after trimming by software. 1 LSB= (AVRH-AVRL)/4096
*4: 1LSB= (AVRH-AVRL)/4096

*5: 1LSB= (VFST-VZT)/4094
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7.5.2 Notes on A/D Converters

Output Impedance of an External Circuit for Analog Input

S6J3510 Series

When the external impedance is too high, the analog voltage sampling time may become insufficient. In this case, we recommend

attaching a capacitor (about 0.1 pF) to an analog input pin.

Analog input circuit model
—C)/()—/\/\/\/ PY Comparator
f R
Analog input ¢
Sampling ON
777
R C

12-bit A/D 4.5 kQ (max) 18 pF (max) (4.5V<AVccs<5.5V)
12-bit A/D 6 kQ (max) 18 pF (max) (3.0V <AVccs<3.6V)
Note: Use the numerical values provided here simply as a guide.
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7.5.3 Glossary
Resolution: Analog change that can be identified by an A/D converter.

Integral linearity Error: Deviation of the straight line connecting the zero transition point ("0000 0000 0000" <--> "0000 0000
0001") and full-scale transition point ("1111 1111 1110" <--> "1111 1111 1111") from actual conversion characteristics includes zero
transition error, full-scale transition error, and non linearity error.

Differential linearity Error: Deviation from the ideal value of the input voltage required for changing the output code by 1 LSB.
Total Error: Difference between the actual value and the theoretical value.

Total error
FFF +
FFE + Actual conversion —, 1.5LSB
characteristics !
{1 LSB(N-1)+05LSB!
FFD +
= o
= a5
&
=2
= %
2 o4 L NT
2 (Actvally-measured
A value)
003 +
<+—— Actual conversion
002 + characteristics
< Ideal characteristics
001 -+
—| |e—-05LSB

AVRL Analog input AVRII
. Vnr- {1 LSB x (N-1) + 0.5LSB}
Total error of digital output N = [LSB]
ILSB
AVRH - AVRL
ILSB(Ideal value) = ——————— [V]

4096
N: A/D converter digital output value.
Vzr(Ideal value) = AVRL + 0.5LSB[ V]
Vrst(Ideal value) = AVRH - 1.5LSB[V]
Vnr: Voltage at which the digital output changes from "(N — 1)" to "N".
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Integral linearity error Differential linearity error
FFF —+ Ideal characteristics
FFE -+ Actual conversion N+1 1 Actual conversion L
characteristics characteristics
FFD + {1 LSB (N - 1)+ Vzr}
= Vesr l
a (measured = N 4
£} &value) £
R =
i T Var £
/A (measured value) 8 N.j
003 Actual conversion I T Vent
characteristics ! (measured
002 + Vit
o value)
Ideal characteristics (measured value)
N-2 .
001 + Actual conversion
characteristics
| Vzr (measured value)
AVRL Analog input AVRH AVRL Analog input AVRH

Vnr- {1 LSB % (N-1) + Vzr}

Integral linearity error of digital output N = [LSB]
1LSB
A% -V
Differential linearity error of digital output N = %SBNT -1 LSB [LSB]
Vst -V
4094

V,r: Voltage for which digital output changes from "0x000" to "0x001"
Vist: Voltage for which digital output changes from "OxFFE" to "OxFFF".
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7.6 Flash Memory
7.6.1  Electrical Characteristics
Value
Parameter - Unit Remarks
Min Typ | Max
*1
- 120 | 180 | ms | LBr9e sector o
Internal preprogramming time included
*1
Sector erase time - 120 180 ms 8 kB sector R
Internal preprogramming time included
*2
: 120 | 180 | ms | &KBsector o
Internal preprogramming time included
32-bit write time(Program) - 30 60 us System-level overhead time excluded ™
64-bit write time(Program) - 30 60 us System-level overhead time excluded ™
256-bit write time(Program) - 40 70 us System-level overhead time excluded ™
32-bit write time(Work) - 30 60 us System-level overhead time excluded "

Erase count /
Data retention time (Program)

1,000/20 years

Temperature at write/erase time.
Average temperature Ta=+85 °C

Erase count/
Data retention time (Work)

1,000/20 years
10,000/10 years
100,000/5 years

Temperature at write/erase time.
Average temperature Ta=+85 °C

*1: Guaranteed value for up to 1,000 erases

*2: Guaranteed value for up to 100,000 erases

7.6.2 Notes

While the Flash memory is written or erased, shutdown of the external power (Vcc5) is prohibited.
In application systems where Vcc5 may be shut down while writing or erasing, be sure to turn the power off by using an external

voltage detection function.

In other words, after the external power supply voltage falls below the detection voltage (VpL), hold Vce5 at 2.7 V or more within the
duration calculated by the following expression:

Td*' [us] + (1 / Fcre][MHZ]) x 1029 + 25 [us]

*1: See Low Voltage Detection (External Voltage)

*2: See Source Clock Timing
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8. Ordering Information

S6J3510 Series

Product Package
LEF176

S6.J351CJSBSE20000 (176-pin 0.5-mm pitch Plastic TEQFP)
LEF176

S6.J351CJTBSE20000 (176-pin 0.5-mm pitch Plastic TEQFP)
LEJ144

S6.J351CHSBSE20000 (144-pin 0.5-mm pitch Plastic TEQFP)
LEJ144

S6.J351CHTBSE20000 (144-pin 0.5-mm pitch Plastic TEQFP)
LEG144

S6J351CHSBSC20000 (144-pin 0.4-mm pitch Plastic TEQFP )
LEG144

S6J351CHTBSC20000 (144-pin 0.4-mm pitch Plastic TEQFP )

Document Number: 002-18647 Rev. *G

Page 118 of 134



o CYPRESS

- EMBEDDED IN TOMORROW™

9. Package Dimensions
9.1 LQFP144 (0.5 mm)

Package Type

Package Code

LQFP 144

LQS 144

S6J3510 Series

COMPLANARITY

SEATING PLANE

108 73

HHHHHHHHHHHHHHHHH@HHHHHHHHHHHHHHHHHH
109 | =N
= | =

£ ——— S
= | = (8]
= ! =
= Ce | =N
LLL HHHHHHHi LELLLL HHHHHHHHH& x
Ao 10[c]a-8]0]
INDEX MARKING

Lx

ENYaIER

R IO 6]

-
~

f

w
3

HHHHHHHHHHHHHH!HHHHHHHHHHHHHHHHH

AARA

0.1:0.05

()

=
o

iHHHHHHHHHHHHHHHHH

[CLERLEEELEEEELERE

Z8B00255984 v02
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9.2 LQFP144 (0.4 mm)
Package Type Package Code
LQFP 144 LQN 144
0 Z:Z 151
HHEE N o]
0.6:015 %3
COMPLINARITY &
| (1
108 13 73 108
HHHHHHHHHHHHHHHHHHIHHHHHHHHHHHHHHHHHH
109 | = 72 T | 109
: | - |
% !CODE % !
_____. o o
"i ™
= (2] |
= \
E 37 37 \ 16t
iGEEEEE]:!
36 | 4x 36 1
oD
0.18:0035
14 0.07@|A-B O PB)]
Z8B00255820 v01
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9.3 TEQFP176

Package Type Package Code
TEQFP 176 LEF176
[ R0.08 MIN
32 \ /|8
| A m;mm1mmmum;mm1@ —r friAUEELANE
A I SFATING PLANE "
- D.ZZQB.U>|A\ lD OB@CA*B@ D@ % (')_'" 06 Nz/
E 1o @A sOPO] 27 o.ogd ! 2.2 154
- (56)
4.4)
132 | 89 89 I 132
ARARARARAAAAAAAAAAARAAAAAHRARAARARAARAARRRRA RAARRARRAARAARARNARAARAAHERARAARAARAAARAR
133 — 88 88 =133
g | i . | =
= | = = | =
: ! % % | :
= | = = g =
 E— I - E— i
- | o - J =
- | . . | :
= | = - | =
176 = Q i =15 45 i =116
R R e R B TEEE LT R LR R L LT L R R I LR
! | - . " | EXPOSED PAD '
INDEX MARKING o.20[c]a-B[D]
Lx
—[0.20[c]a-8[] 28800254431 v02
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9.4 TEQFP144 (0.5 mm)
Package Type Package Code
TEQFP 144 LEJ 144
Z:Z 151
g _ RO.0BMIN
7.7 =~ \\ / -
0 S

0.2210.05
)0.08]d [¢]0.08@[C[A-BE®[DO)]
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9.5 TEQFP144 (0.4 mm)

Package Type Package Code
TEQFP 144 LEG 144

« [=o.08]d] copLANARITY
s
27 ~
-
, =
gm0 Lot wmmmmn@ ljiﬂ
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10. Acronyms

Acronym Definition
A/D converter |Analog digital converter
ADC Analog-to-digital converter
AHB Advanced high-performance bus
APB Advanced peripheral bus
AXI Advanced extensible interface
BT Base timer
CAN Controller area network
CAN FD Controller area network with flexible data rate
CD Clock domain
CPU Central processing unit
CR CR oscillator
CRC Cyclic redundancy check
Csv Clock supervisor
DDR Double data rate
DDRHSSPI DDR High Speed SPI
DMA Direct memory access
DMAC DMA controller
ECC Error correction code
ETM Embedded trace macro
EXT IRC External interrupt controller
EXT IRQ External interrupt request
FPU Floating point unit
FRT Free-run timer
GPIO General-purpose /O
GT Global timer
HPM High-performance matrix
HW-WDT Hardware watchdog timer
1/0 Input or output
ICU Input capture unit
IRC Interrupt controller
IRQ Interrupt request
JTAG Joint Test Action Group
LIN local interconnect network
LVD Low-voltage detector
MCU Microcontroller unit
MFS Multi-function serial interface
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Acronym Definition
MPU Memory protection unit
NF Noise filter
NMI Non-maskable interrupt
OoCu Output compare unit
osC Oscillator
PCM Pulse code modulation
PD Power domain
PLL Phase-locked loop
PONR Power-on reset
PPC Port pin configuration
PPU Peripheral protection unit
PRGCRC Programmable CRC
PWM Pulse width modulation
PWU Partial wake up
QPRC Quadrature Position/ Revolution Counter
RAM Random access memory
RLT Reload timer
ROM Read-only memory
RTC Real-time clock
SDR Single data rate
SHE Secure Hardware Extension
SPI Serial peripheral interface
SRAM Static RAM
SSCG Spread spectrum clock generator
SW-WDT Software watchdog timer
SYSC System controller
TCFLASH Flash connected to TCM
TCM Tightly coupled memory
TCRAM RAM connected to TCM
TPU Timing protection unit
WDR Watchdog description record
WDT Watchdog timer
WorkFLASH Work Flash memory
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11. Errata

This section describes the errata for the S6J3510 Series. Details include errata trigger conditions, scope of impact, available
workarounds, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number"

S6J35xxHxxxL2xxxx
S6J35xxHXxXC2xxxX
S6J35xxHXXXV2xxxx
S6J35xxHXXXE2xxxX
S6J35xxJIXXXE2xxxX
*1: “x” is an part number option. For details, see Section 1.2.1 Basic Option”

S$6J3510 Qualification Status
Product Status: Production

Errata Summary
The following table defines the errata applicability to available S6J3510 Series devices.

Items Part Number™ Fix Status

1. MCAN wrong message transmission

2. CAN FD controller message order | ggJ35xxHxxxL2XXXx
inversion when transmitting from

dedicated Tx Buffers configured with 56.J35xxHxxxC2x00
same Message ID S6J35xxHXXXV2xxXX No silicon fix planned
SB6J35xxXHXXXE2xxXX

3. CAN FD incomplete description of
Dedicated Tx Buffers and Tx Queue | S6J35xxJxxXxE2xxxx
related to transmission from multiple
buffers configured with the same
Message ID

“yn

*1: “x” is an part number option. For details, see Section 1.2.1 Basic Option”

1. MCAN wrong message transmission
m Problem Definition

There is a possibility a message with an ID (arbitration field) and a format and DLC (control field) is transmitted which was
not configured by the application. The message itself is syntactically correct and can be received by other nodes.

The occurrence of the limitation requires a certain relationship in time between a transmission request for sending a
message and the coincidence of noise in the 3rd bit of intermission field which is treated as the start of new message
transmission (SoF).

m Trigger Condition
Under the following conditions a message with wrong ID, format and DLC is transmitted:
e M_CAN is in state "Receiver" (PSR.ACT = "10"), no pending transmission.

e Anew transmission is requested after sample point of 2nd bit of intermission but before the 3rd bit of
Intermission is reached.

e The CAN bus is sampled dominant at the third bit of Intermission which is treated as SoF (see ISO11898-1:2015
Section 10.4.2.2).

m Scope of Impact
Under the conditions listed above it may happen, that:

e The shift register is not loaded with ID, format, and DLC of the requested message.
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e The M_CAN will start arbitration with wrong ID, format, and DLC.
e In case the ID won arbitration, a CAN message with valid CRC is transmitted.

¢ In case this message is acknowledged, the ID stored in the Tx Event FIFO is the ID of the requested Tx
message and not the ID of the message transmitted on the CAN bus

e Neither an error is detected by the transmitting node nor at the receiving node.

m Workaround

Workaround 1:
This workaround avoids submitting a transmission request in the critical time window of about one bit time before the sample
point of the 3™ bit of intermission field when on other pending transmission request exists:

* Request a new transmission if another transmission is already pending or when the M_CAN /M_TTCAN is not in
state "Receiver" (when PSR.ACT # "10").

+ If no pending transmission request exists, the application software needs to evaluate the Rx Interrupt flags
IR.DRX, IR.RFON, IR.RF1N which are set at the last bit of EoF when a received and accepted message gets
valid.

* Anew transmission may be requested by writing to TXBAR once the Rx interrupt occurred and the application
waited another 3 bit times before submitting its Tx request. Note the Rx interrupt is generated at the last bit of
EoF which is followed by three bits of Intermission.

*  The application has to take care that the transmission request for the CAN Protocol Controller is activated before
the critical window of the following reception is reached.

A supplemental action can be applied in order to detect messages which contain wrong ID and control filed information:
»  Achecksum covering arbitration and control fields can be added to the data field of the message to be
transmitted, to detect frames transmitted with wrong arbitration and control fields.

Workaround 2:
This workaround ensures that always at least one pending Tx request exists. If that is the case, the application may launch
its Tx requests at any time without suffering from the limitation.

+  Define a low priority message with DLC = 0 that can be sent without harm. E.g. loses arbitration against all other
application messages, does not pass any acceptance filter of nodes in the same network. DLC = 0 shall reduce
latency for other application messages.

»  Configure sufficient Tx buffers — at least two - for this message type thus that there is always another one waiting
to be sent. E.g. an application that cannot react quickly enough with the time a single message of this type is
sent, more than 2 Tx buffer may become necessary.

* The application uses the standard interfaces of the CAN / CAN FD stack to feed these messages.

*  Whenever Tx confirmation is indicated for the second but last message of this type with pending Tx request, the
application needs to submit at least one new Tx request. Note Tx confirmation is a standard feature in the
AUTOSAR SW architecture.

»  Before initially leaving INIT state of the M_CAN IP by clearing CCCR.INIT bit, make sure to activate a Tx request
after having cleared CCCR.CCE. This will ensure that the conditions for the occurrence of the limitation when
synchronizing to the CAN bus the first time after RESET are prevented.

m Fix Status
No silicon fix planned.

2. CAN FD controller message order inversion when transmitting from dedicated Tx Buffers configured with same
Message ID

m Problem Definition

CAN FD controller message order inversion when multiple Tx Buffers that are configured with the same Message ID have
pending Tx requests.

m Configuration

Several Tx Buffers are configured with the same Message ID. Transmission of these Tx Buffers is requested sequentially
with a delay between the individual Tx requests.

m Expected behavior

When multiple Tx Buffers that are configured with the same Message ID have pending Tx requests, they shall be transmitted
in ascending order of their Tx Buffer numbers. The Tx Buffer with lowest buffer number and pending Tx request is transmitted
first.
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m Observed behavior

It may happen, depending on the delay between the individual Tx requests, that where multiple Tx Buffers are configured
with the same Message ID the Tx Buffers are not transmitted in order of the Tx Buffer number (lowest number first).

m Workaround

First, write the group of Tx messages with the same Message ID to the Message RAM and then request transmission of all
these messages concurrently by a single write access to TXBAR. Before requesting a group of Tx messages with this
Message ID, ensure that no message with this Message ID has a pending Tx request.

Applications not able to use the above workaround can implement a counter within the data section of their messages sent
with same ID in order to allow the recipients to determine the correct sending sequence.

m Fix Status
No silicon fix planned

3. CANFD incomplete description of Dedicated Tx Buffers and Tx Queue related to transmission from multiple buffers
configured with the same Message ID

m Problem Definition

There was an incomplete description related to transmission from multiple buffers configured with the same Message ID in
Section 3.5.2 Dedicated Tx Buffers and Section 3.5.4 Tx Queue of the Hardware Manual.

m Detailed explanation

The following is the updated description in Section 3.5.2 Dedicated Tx Buffers and Section 3.5.4 Tx Queue of the Hardware
Manual.

Section 3.5.2 Dedicated Tx Buffers:
- Original content in the Hardware Manual:

In case that multiple Tx Buffers are configured with the same Message ID, the Tx Buffer with the lowest buffer number is
transmitted first.

- Enhancement:

These Tx buffers shall be requested in ascending order with the lowest buffer number first. Alternatively, all Tx buffers
configured with the same Message ID can be requested simultaneously by a single write access to TXBAR.

Section 3.5.4 Tx Queue:
- Original content in the Hardware Manual:

In case that multiple Queue Buffers are configured with the same Message ID, the Queue Buffer with the lowest buffer
number is transmitted first.

- Replacement:

In case that multiple Tx Queue buffers are configured with the same Message ID, the transmission order depends on
numbers of the buffers where the messages were stored for transmission. As these buffer numbers depend on the then
current states of the PUT index, a prediction of the transmission order is not possible.

- Original content in the Hardware Manual:

An Add Request cyclically increments the Put Index to the next free Tx Buffer.

- Replacement:

The Put Index always points to that free buffer of the Tx Queue with the lowest buffer number.

m Workaround

In case a defined order of transmission is required, the Tx FIFO shall be used for transmission of messages with the same
Message ID. Alternatively dedicated Tx buffers with same Message ID shall be requested in ascending order with the lowest
buffer number first or by a single write access to TXBAR. Alternatively, a single Tx Buffer can be used to transmit those
messages one after the other.

m Fix Status
No silicon fix planned. Use workaround.
Hardware Manual will be updated accordingly.
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12.Appendix

12.1 Application 1: JTAG Tool Connection
This is an application example of JTAG tool connection with 176-pin PKG.

+5V0_S +5V0_S  +5V0_S

a ]
JTAG

S6J3510
Arm  20pin

Vsense

0 nTRST

%%&% 1
JTAG_NTRST 3
JTAG_TDI 52 51 i
JTAG_TMS 54 ; ™S
JTAG_TCK 53 200hm ===
_ =3 TCK

21 rrek
51 13

JTAG_TDO TDO
RSTX 49 nRESET

Pull down

Pull down

vCccC
GND

R 3 GND
GND

12 GND
GND
GND
GND

GND

176pin PKG R R 18

DGND DGND DGND
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This is an application example of JTAG tool connection with 144-pin PKG.

+5V0_S +5V0_S +5V0_S

$6J3510 JTAG
Arm  20pin

RILIRJIR Vsense

y
JTAG_NTRST 42 3 ) RsT
JTAG_TDI 44 ; DI
9

JTAG_TMS 46 ™S
JTAG_TCK 45 200hm 'Tl TCK

e 21 rrek

JTAG_TDO 43 131 100
RSTX A1 154 RESET

Pull down

Pull down

vCcC
GND

R 3 GND
GND

12 GND
GND
GND
GND

GND

144pin PKG R R 18

DGND DGND DGND
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13.Major Changes
Page Section Change Results
Rev *E
118 8. Ordering Information Updated all Part Numbers and Packages
126, Added about CAN FD controller message order inversion when
127, 11. Errata transmitting from dedicated Tx Buffers configured with same Message
128 ID
131 13. Major Changes Added Major Changes section
Rev *F
126 Added about CAN FD incomplet.e Cjescription of.Dedicated Tx Byffers
128’ 11. Errata and Tx Queue related to transmission from multiple buffers configured
with the same Message ID
119, 9. Package Dimensions Updated package draw!ng spec from 002-13015 *Ato *B
120 ’ Updated package drawing spec from 002-14045 ** to *A

NOTE: Please see “Document History” about later revised information.
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