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S6J311E, S6J311D
32-Bit TRAVEO™ T1G Family

S6J3110 Series Microcontroller Datasheet

The S6J3110 series is a set of 32-bit microcontrollers designed for in-vehicle use. It uses the Arm® Cortex®-R5 CPU as a CPU.

Features
This section explains the features of the S6J3110 series.

Cortex-R5 Core
This section explains the Cortex-R5 CPU core.

BArm® Cortex®-R5

M 32-bit Arm architecture
O 2-instruction issuance super scalar
O 8-stage pipeline

MArm v7/Thumb®-2 instruction set

EMPU (memory protection) equipped
0O 16-area support

BECC support for the TCM ports for RAM
O 1-bit error correction and 2-bit error detection
(SEC-DED)
BTCM ports
02 TCM ports
* ATCM port
* BTCM port (BOTCM, B1TCM)

B Caches
O Instruction cache 16 KB
o Data cache 16 KB

BVIC port
OLow latency interrupt
B AXI master interface

O 64-bit AXI interface (instruction/data access)
O 32-bit AXI interface (I/O access)

BAXI slave interface
0 64-bit AXI interface (TCM port access)

BETM-R5 trace

Peripheral Functions
This section explains peripheral functions.

H Clock generation
O Main clock oscillation (4 MHz)
O No sub clock oscillation
O CR oscillation (100 kHz)
O CR oscillation (4 MHz)

M Built-in flash memory size

0 Program: 4096 K + 64 KB (S6J311EyzC*) / 3072K + 64KB
(S6J311DyAC*)

O Work: 112 KB (S6J311EyzC*) / 112 KB (S6J311DyAC*)
*y:J/H, z: A/IB

Cypress Semiconductor Corporation .
Document Number: 002-05681 Rev. *G
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HBuilt-in RAM size
O TCRAM 64 KB

0 System SRAM 256 KB (S6J311EyzC*) / 192 KB
(S6J311DyAC*)

0 Backup RAM 64 KB (S6J311EyzC*) / 64 KB
(S6J311DyAC*)

*y:J/H, z: AIB

B General-purpose ports: 150 channels (S6J311xJAC*)/116
channels (S6J311xHzC*)

*x: E/D, z: A/IB

B DMA controller
O Up to 16 channels can be activated simultaneously.

B A/D converter (successive approximation type)

O 12-bit resolution, 2 units mounted: Max 64 channels (32
channels + 32 channels)

B External interrupt input: 16 channels
O Level ("H"/"L") and edge (rising/falling) can be detected.

B Multi-function serial (transmission and reception FIFOs
mounted): Max 22 channels

<|2C>
o Full-duplex double buffering system, 64-byte transmission
FIFO, 64-byte reception FIFO.
O Standard mode ( Max. 100kbps ) is supported only.
o0 DMA transfer is supported (only for ch.0 to ch.7).
<UART (asynchronous serial interface)>
o Full duplex, double buffering system; 64-byte transmission
FIFO, 64-byte reception FIFO
O Parity check can be enabled/disabled.
O Built-in dedicated baud rate generator
O An external clock can be used as a transfer clock.

O Parity, frame, overrun error detection functions are
available.

o0 DMA transfer is supported (only for ch.0 to 7).
<CSIO (synchronous serial interface)>
O Full duplex, double buffering system; 64-byte transmission
FIFO, 64-byte reception FIFO

O Support for SPI. Both master and slave roles are
supported. Data length in bits can be set to a value from 5
to 16 or one of the values of 20, 24, and 32.

O Built-in dedicated baud rate generator (master operation)
O External clock input is enabled (slave operation).

O Overrun error detection function is available.

O DMA transfer is supported (only for ch.0 to ch.7).

o Serial chip select SPI function

San Jose, CA 95134-1709 . 408-943-2600
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<LIN-UART (asynchronous serial interface for LIN)>
O Full duplex, double buffering system; 64-byte transmission
FIFO, 64-byte reception FIFO
O Support for LIN protocol revision 2.1
O Both master and slave roles are supported.
O Framing error and overrun error detection

O LIN Synch break generation and detection, LIN Synch
Delimiter generation

O Built-in dedicated baud rate generator
O The external clock can be adjusted by the reload counter.
O DMA transfer is supported (only for ch.0 to ch.7).

B CAN controller: CAN-FD Max 2 channel
o CAN-FD (V3.2.0)
O CAN transfer speed: 1Mbps
o0 CAN Clock: Max 40MHz
0 192 message buffers/channel (reception message buffer
size)
O 32 message buffer/channel (transmission message buffer
size)
HBase timer: MAX 30 channels
O 16-bit Timer.

O It is selectable by 4 functions of the
PWM/PPG/PWC/Reload Timer.

O 2-channel cascade connection enables operation as a 32-
bit timer.(PWC and Reload Timer)

B Free-run timer: Max 6 channels
0 32-bit Timer.
O Main clock oscillation and CR oscillation are available.

O Free-run timer output can work in combination with an
input capture and an output compare.

M Input capture: Max 12 channels
O 32-bit Timer.

M Output compare: Max 12 channels
O 32-bit Timer.

B Real time clock (RTC) (day/hour/minute/second)
O Main clock oscillation or CR oscillation (100 kHz) can be
selected as an operation clock.
H Calibration: Real time clock (RTC) driven by the CR clock

O Correction can be done by configuring the prescaler of the
real time clock based on the ratio between the main clock
and the CR clock.

Document Number: 002-05681 Rev. *G

S6J311E, S6J311D

B Clock supervisor

O Abnormality (such as damaged crystal) of the main clock
oscillation (4 MHz) can be monitored.

O The clock can switch to the CR clock when an abnormality
is detected.

O PLL abnormality can be detected.

B CRC generation
O Fixed-length CRC
O CCITT CRC16 generator polynomial: 0x1021
O |IEEE-802.3 CRC32 generator polynomial: 0x04C11DB7

B Watchdog timer
O Hardware watchdog
O Software watchdog

ENMI

W1/O relocation
O Peripheral function pin locations can be changed.

B ow-power consumption control
O Standby function
O Power-off function
O Partial wakeup function

B Power-on reset
M| ow-voltage detection reset

W Security
O Flash security
O Interface security (JTAG + test port)
o SHE
O Unique device ID

B Package:
OLEP176 (S6J311xJAC*) *x: E/D
OLES144 (S6J311xHzC*) * x: E/D, z: A/B

B CMOS 55 nm technology

HPower supply
O 5 V single power supply

O The voltage step-down circuit generates internal 1.2 V
from 5 V.

o5 V power supply is used for I/O.

Page 2 of 120
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1. Product Lineup

The following table lists the models available in the S6J3110 series.

Table 1-1 Memory Size

S6J311EyzC*

S6J311DyAC*

Flash (Program)

4096K bytes
+

small sector (8KB x 8)

3072K bytes
+

small sector (8KB x 8)

Flash (Work)

112K bytes

RAM (TCRAM)

64K bytes

RAM (System SRAM)

256K bytes |

192K bytes

RAM (Backup RAM)

64K bytes

*y:J/H, z: A/IB
Table 1-2 SHE Option

S6J311E, S6J311D

S6J311xyAC*

S6J311EHBC

Security (SHE)

ON

OFF

*x:E/D, vy:JH

Document Number: 002-05681 Rev. *G
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Table 1-3 Comparison of models Available

S6J311E, S6J311D

S6J311xJAC* S6J311xHzC*
* x:E/D *x:E/D, z: A/B
CPU core Coretex-R5
CMOS 55 nm technology 55 nm
Package LEP176 | LES144
Main clock 4 MHz
- . 100 kHz
Built-in CR oscillator 2 MHz

Maximum CPU operating frequency

144 MHz (target)

Watchdog timer

1 channel (hardware)
1 channel (software)

Low-power consumption mode

Clock supervisor Available
External power supply, low-voltage detection reset Available
Internal power supply, low-voltage detection reset Available
NMI request Available
External interrupt 16 channels
DMA controller 16 channels
2 channels 1 channel
CAN-FD (192 msg buffers/ch) (192 msg buffers/ch)
Multi-function serial 22 channels 4 channels
12-bit (2 units) 12-bit (2 units)

A/D converter Unit 0 x 32 channels Unit 0 x 25 channels

Unit 1 x 32 channels Unit 1 x 31 channels
Free-run timer 6 channels
Input capture 12 channels
Output compare 12 channels
Base timer (16-bit) 30 channels
Real time clock (RTC) 1 channel
CR clock calibration Available
CRC generation Available

Standby function

Power-off function
Partial wakeup function

General-purpose port GPIO

150 channels | 116 channels

Power supply

5V +5%to 10%

Operation assurance temperature (Ta)

-40 °C to +105 °C

On-chip debugger (JTAG)

Available

Document Number: 002-05681 Rev. *G
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2. Pin Assignment

The following figures show the pin assignment of the S6J3110 series.

Figure 2-1 Pin Assignment for S6J311xJAC*
*x: E/ID

S6J311E, S6J311D
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Figure 2-2 Pin Assignment for S6J311xHzC*

*x: E/D, z: A/B

S6J311E, S6J311D
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136 |P411/INT13_1/SCK2_0/SCL2_0/TRACEDATA7
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NC
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P317/AN62/TIOA9_1/INT11_1
P315/IN5_1/AN61/TIOAS8_1
P314/IN4_1/ANG60/TIOA7_1
P313/IN3_I/ANSY/INT10_1
P312/IN2_1/ANS58
P309/IN1_I/AN57/TIOA29_1
P308/INO_I/ANS6/TIOA28_1
P307/RX0_0/ANSS5/INT1_0
P306/TX0_0/AN54

NMIX

P305/AN53/TIOA29_O/TEXT5_0
P304/AN52/TIOA20_1/TEXT4_0
P302/ANSI/TIOA19_1
P301/0UT4_0/ANSO/TIOA18_1
P300/0OUT3_0/AN49/TIOA28_0
P231/OUT2_0/AN48/TIOA27_0
P230/0UTI_0/PWU_AN7/AN47/TIOA26_0
P229/0UTO_0/PWU_ANG6/RX0_1/AN46/TIOA25_0/INT8_0
P228/PWU_ANS/TX0_1/AN45/TIOA24_0
P227/PWU_AN4/AN44/TIOA23_0
AVCC1

AVRH1

AVSSI/AVRLI
P226/IN11_2/PWU_AN3/AN43/TIOA17_1
P225/IN10_2/PWU_AN2/RX0_2/AN42/INT0_O
P224/IN9_2/PWU_AN1/TX0_2/AN41
P223/IN8_2/PWU_ANO/AN40
P222/IN7_2/AN39/INT7_0
P220/IN6_2/AN38

P219/AN37/TEXT3_0
P218/AN36/TEXT2_0

VSs
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aCYPRESS’ S6J311E, S6J311D

-_— EMBEDDED IN TOMORROW™

3. Pin Description

This section provides a list of the pin functions of the S6J3110 series

Table 3-1 S6J311xJAC* Pin Functions

*x: E/D
bl Pin Nam Polarity | I/O Circuit T Function
S6J311xJAC ame ofarity cuit Type unctio

2 P0O00 - P General-purpose I/O port
SOT2_1 - Multi-function serial ch.2 serial data output pin (1)

3 P001 - P General-purpose I/O port
SCS20_1 - Multi-function serial ch.2 chip select 0 1/O pin (1)
P002 - General-purpose I/O port

4 SCS21_1 - P Multi-function serial ch.2 chip select 1 output pin (1)
TIOAOQ_1 - Base timer ch.0 TIOA output pin (1)

5 P003 - = General-purpose I/O port
SCS22 1 - Multi-function serial ch.2 chip select 2 output pin (1)
P004 - General-purpose 1/O port

6 SCS23_1 - P Multi-function serial ch.3 chip select 2 output pin (1)
TIOA1_1 - Base timer ch.1 TIOA output pin (1)
P005 - General-purpose I/O port

7 IN6_O - P Input capture ch.6 input pin (0)
SIN3_0 - Multi-function serial ch.3 serial data input pin (0)
P006 - General-purpose 1/O port

8 IN7_0 - = Input capture ch.7 input pin (0)
SOT3 0 - Multi-function serial ch.3 serial data output pin (0)
SDA3_0 - I2C bus ch.3 serial data I/O pin
P0O07 - General-purpose |/O port
IN8_0 - Input capture ch.8 input pin (0)

9 SCK18_1 - P Multi-function serial ch.18 clock I/O pin (1)
SCK3_0 - Multi-function serial ch.3 clock 1/O pin (0)
SCL3_0 - I2C bus ch.3 serial clock I/O pin
P008 - General-purpose I/O port
IN9_O - Input capture ch.9 input pin (0)

10 SCS180_1 - P Multi-function serial ch.18 chip select 0 I/O pin (1)
SCS30_0 - Multi-function serial ch.3 chip select 0 I/O pin (0)
TIOAQO_O - Base timer ch.0 TIOA output pin (0)
P009 - General-purpose I/O port
IN10_0 - Input capture ch.10 input pin (0)

11 SIN8_0 - P Multi-function serial ch.8 serial data input pin (0)
TIOA1_0 - Base timer ch.1 TIOA I/O pin (0)
INTO_1 - INTO external interrupt input pin (1)
P010 - General-purpose 1/O port
IN11_0 - Input capture ch.11 input pin (0)

12 SOT8_ 0 - P Multi-function serial ch.8 serial data output pin (0)
SDA8 0 - I2C bus ch.8 serial data I/O pin
TIOA2_0 - Base timer ch.2 TIOA output pin (0)
PO11 - General-purpose 1/O port

13 SIN18_1 - P Multi-function serial ch.18 serial data input pin (1)
TIOA2_1 - Base timer ch.2 TIOA output pin (1)
P012 - General-purpose 1/O port
SCK8_0 - Multi-function serial ch.8 clock 1/0O pin (0)

14 SCL8_0 - P I2C bus ch.8 serial clock I/O pin
TIOA3_0 - Base timer ch.3 TIOA I/O pin (0)
OuUT5 0 - Output compare ch.5 output pin (0)
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865:;:21'13;¢\C Pin Name Polarity | I/0 Circuit Type Function
P013 - General-purpose I/O port
15 SCS80_0 - = Multi-function serial ch.8 chip select 0 I/O pin (0)
TIOA4_0 - Base timer ch.4 TIOA output pin (0)
OouT6_0 - Output compare ch.6 output pin (0)
P0O14 - General-purpose 1/O port
16 SOT18_1 - P Multi-function serial ch.18 serial data output pin (1)
TIOA3_1 - Base timer ch.3 TIOA output pin (1)
P015 - General-purpose I/O port
17 SCS81_0 - = Multi-function serial ch.8 chip select 1 output pin (0)
TIOA5_0 - Base timer ch.5 TIOA I/O pin (0)
OuUT7_0 - Output compare ch.7 output pin (0)
P0O16 - General-purpose 1/O port
18 SCS82 0 - = Multi-function serial ch.8 chip select 2 output pin (0)
TIOA6_0 - Base timer ch.6 TIOA output pin (0)
OouT8_0 - Output compare ch.8 output pin (0)
P0O17 - General-purpose I/O port
19 SCS83 0 - = Multi-function serial ch.8 chip select 3 output pin (0)
TIOA7_0 - Base timer ch.7 TIOA I/O pin (0)
OouT9 0 - Output compare ch.9 output pin (0)
P018 - General-purpose I/O port
20 TIOA8_0 - P Base timer ch.8 TIOA output pin (0)
OouUT10_0 - Output compare ch.10 output pin (0)
P019 - General-purpose I/O port
21 OouT11_0 - = Output compare ch.11 output pin (0)
TIOBO_O - Base timer ch.0 TIOB input pin (0)
TEXTO_O - Free-run timer 0 clock input pin (0)
P020 - General-purpose I/O port
SOT0_ 0 - Multi-function serial ch.0 serial data output pin (0)
22 SDAO_O - P I2C bus ch.0 serial data 1/O pin
TIOB1_0 - Base timer ch.1 TIOB input pin (0)
TEXT1_0 - Free-run timer 1 clock input pin (0)
P021 - General-purpose |/O port
SCK4_1 - Multi-function serial ch.4 clock 1/0 pin (1)
23 TIOB2_0 - P Base timer ch.2 TIOB input pin (0)
SCKO0_0 - Multi-function serial ch.0 clock 1/O pin (0)
SCLO_O - 12C bus ch.0 serial clock I/O pin
P022 - General-purpose |/O port
24 SINO_0 - = Multi-function serial ch.0 serial data input pin (0)
TIOB3_0 - Base timer ch.3 TIOB input pin (0)
INT3_ 0 - INT3 external interrupt input pin (0)
P023 - General-purpose I/O port
o5 SIN4 1 - P Multi-function serial ch.4 serial data input pin (1)
SCS0 0 - Multi-function serial ch.0 chip select I/O pin (0)
TIOB4_0 - Base timer ch.4 TIOB input pin (0)
P024 - General-purpose I/O port
26 SOT4_1 - P Multi-function serial ch.4 serial data output pin (1)
TIOB5_0 - Base timer ch.5 TIOB input pin (0)
27 P025 - = General-purpose 1/O port
SCS40_1 - Multi-function serial ch.4 chip select 0 1/O pin (1)
8 P026 - P General-purpose I/O port
SCS41_1 - Multi-function serial ch.4 chip select 1 output pin (1)
P027 - General-purpose I/O port
SCS42_1 - Multi-function serial ch.4 chip select 2 output pin (1)
29 TIOA4_1 - P Base timer ch.4 TIOA output pin (1)
TIOB6_0 - Base timer ch.6 TIOB input pin (0)
INT1_1 - INT1 external interrupt input pin (1)
TEXTO_1 - Free-run timer 0 clock input pin (1)
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S6J311E, S6J311D

865:;:21'13;¢\C Pin Name Polarity | I/0 Circuit Type Function
P028 - General-purpose I/O port
SIN1_0 - Multi-function serial ch.1 serial data input pin (0)
30 TIOB7_0 - P Base timer ch.7 TIOB input pin (0)
INT4_0 - INT4 external interrupt input pin (0)
OouT0_1 - Output compare ch.0 output pin (1)
P029 - General-purpose I/O port
SOT1_0 - Multi-function serial ch.1 serial data output pin (0)
31 SDA1_0 - A I2C bus ch.1 serial data I/O pin
ANO - ADC analog 0 input pin
OouT1_1 - Output compare ch.1 output pin (1)
P030 - General-purpose I/O port
32 SCS43 1 - P Multi-function serial chip ch.4 select 3 output pin (1)
ouT2_1 - Output compare ch.2 output pin (1)
P031 - General-purpose I/O port
33 SCS1_0 - A Multi-function serial ch.1 chip select 1/O pin (0)
AN1 - ADC analog 1 input pin
OUT3_1 - Output compare ch.3 output pin (1)
P100 - General-purpose I/O port
SCK1_0 - Multi-function serial ch.1 clock 1/0 pin (0)
34 SCL1.0 - A I2C bus ch.1 serial clock 1/O pin
AN2 - ADC analog 2 input pin
OouT4_1 - Output compare ch.4 output pin (1)
P101 - General-purpose I/O port
35 AN3 - A ADC analog 3 input pin
OuUT5_1 - Output compare ch.5 output pin (1)
36 P102 - A General-purpose I/O port
AN4 - ADC analog 4 input pin
P103 - General-purpose I/O port
37 SIN17_0 - A Multi-function serial ch.17 serial data input pin (0)
AN5 - ADC analog 5 input pin
ouT6_1 - Output compare ch.6 output pin (1)
P104 - General-purpose I/O port
38 SOT17_ 0 - P Multi-function serial ch.17 serial data output pin (0)
SDA17_0 - I2C bus ch.17 serial data 1/O pin
P105 - General-purpose I/O port
SCK17_0 - Multi-function serial ch.17 clock I/O pin (0)
39 SCL17_0 - P I2C bus ch.17 serial clock 1/O pin
TIOA9 0 - Base timer ch.9 TIOA output pin (0)
OuUT7_1 - Output compare ch.7 output pin (1)
P106 - General-purpose I/O port
40 X1 2 - = CAN transmission data 1 output pin (2)
SCS170_0 - Multi-function serial ch.17 chip select 0 I/O pin (0)
ouT8_1 - Output compare ch.8 output pin (1)
P107 - General-purpose I/O port
RX1_2 - CAN reception data 1 input pin (2)
41 SIN19_ 0 - p Multi-function serial ch.19 serial data input pin (0)
TIOA10_0 - Base timer ch.10 TIOA output pin (0)
INT2_1 - INT2 external interrupt input pin (1)
OouT9_1 - Output compare ch.9 output pin (1)
P108 - General-purpose 1/O port
SOT19 0 - Multi-function serial ch.19 serial data output pin (0)
SDA19_0 - I2C bus ch.19 serial data 1/O pin
42 ANG6 - A ADC analog 6 input pin
TIOA11_0 - Base timer ch.11 TIOA output pin (0)
INT3_1 - INT3 external interrupt input pin (1)
OouT10_1 - Output compare ch.10 output pin (1)
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S6J311E, S6J311D

865:;:21'13;¢\C Pin Name Polarity | I/0 Circuit Type Function
P109 - General-purpose 1/O port
SIN19_1 - Multi-function serial ch.19 serial data input pin (1)
43 SCK19_0 - P Multi-function serial ch.19 clock 1/O pin (0)
SCL19_0 - I2C bus ch.19 serial clock 1/O pin
TIOA12_0 - Base timer ch.12 TIOA output pin (0)
OuT11_1 - Output compare ch.11 output pin (1)
P110 - General-purpose I/O port
47 SCS190_0 - A Multi-function serial ch.19 chip select 0 I/O pin (0)
AN7 - ADC analog 7 input pin
P111 - General-purpose 1/O port
48 SIN18_0 - A Multi-function serial ch.18 serial data input pin (0)
AN8 - ADC analog 8 input pin
P112 - General-purpose I/O port
SOT18_ 0 - Multi-function serial ch.18 serial data output pin (0)
49 SDA18_0 - A I2C bus ch.18 serial data 1/O pin
AN9 - ADC analog 9 input pin
TIOA13_0 - Base timer ch.13 TIOA output pin (0)
P113 - General-purpose I/O port
SOT19_1 - Multi-function serial ch.19 serial data output pin (1)
50 SCK18_0 - P Multi-function serial ch.18 clock 1/0 pin (0)
SCL18_0 - I2C bus ch.18 serial clock 1/O pin
TIOAS_1 - Base timer ch.5 TIOA output pin (1)
P114 - General-purpose I/O port
51 SCS180_0 - A Multi-function serial ch.18 chip select 0 I/O pin (0)
AN10 - ADC analog 10 input pin
TIOAG6_1 - Base timer ch.6 TIOA output pin (1)
55 P115 - General-purpose |/O port
56 P116 - A General-purpose 1/O port
AN11 - ADC analog 11 input pin
P117 - General-purpose |/O port
57 AN12 - A ADC analog 12 input pin
INT4_1 - INT4 external interrupt input pin (1)
P118 - General-purpose I/O port
58 AN13 - A ADC analog 13 input pin
INT5_1 - INT5 external interrupt input pin (1)
P119 - General-purpose |/O port
59 SCS60_0 - A Multi-function serial ch.6 chip select 0 I/O pin (0)
AN14 - ADC analog 14 input pin
P120 - General-purpose I/O port
60 SCS61_0 - A Multi-function serial ch.6 chip select 1 output pin (0)
AN15 - ADC analog 15 input pin
P121 - General-purpose 1/O port
61 SCS160_0 - A Multi-function serial ch.16 chip select 0 I/O pin (0)
AN16 - ADC analog 16 input pin
TIOA14_0 - Base timer ch.14 TIOA output pin (0)
P122 - General-purpose 1/O port
62 SCS62_0 - A Multi-function serial ch.6 chip select 2 output pin (0)
AN17 - ADC analog 17 input pin
TIOA11_1 - Base timer ch.11 TIOA output pin (1)
P123 - General-purpose I/O port
63 SCS63_0 - A Multi-function serial ch.6 chip select 3 output pin (0)
AN18 - ADC analog 18 input pin
TIOA12_1 - Base timer ch.12 TIOA output pin (1)
P124 - General-purpose I/O port
64 SIN16_0 - P Multi-function serial ch.16 serial data input pin (0)
TIOA15_0 - Base timer ch.15 TIOA output pin (0)
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S6J311E, S6J311D

865:;:21'13;¢\C Pin Name Polarity | I/0 Circuit Type Function

P125 - General-purpose I/O port

65 SOT16_0 - P Multi-function serial ch.16 serial data output pin (0)
SDA16_0 - I2C bus ch.16 serial data 1/O pin
TIOA16_0 - Base timer ch.16 TIOA output pin (0)
P126 - General-purpose |/O port

66 SCK16_0 - A Multi-function serial ch.16 clock I/O pin (0)
SCL16_0 - I2C bus ch.16 serial clock 1/O pin
AN19 - ADC analog 19 input pin
P127 - General-purpose I/O port

67 SCS203_0 - A Multi-function serial ch.20 chip select 3 output pin (0)
AN20 - ADC analog 20 input pin
TEXT1_1 - Free-run timer 1 clock input pin (1)
P128 - General-purpose 1/O port

68 SCS200_0 - A Multi-function serial ch.20 chip select 0 I/O pin (0)
AN21 - ADC analog 21 input pin
TEXT2_1 - Free-run timer 2 clock input pin (1)
P129 - General-purpose I/O port

69 IN6_1 - A Input capture ch.6 input pin (1)
SCS201_0 - Multi-function serial ch.20 chip select 1 output pin (0)
AN22 - ADC analog 22 input pin
P130 - General-purpose I/O port
IN7_1 - Input capture ch.7 input pin (1)

70 SIN6_0 - A Multi-function serial ch.6 serial data input pin (0)
AN23 - ADC analog 23 input pin
INT5_0 - INT5 external interrupt input pin (0)
P131 - General-purpose I/O port
IN8_1 - Input capture ch.8 input pin (1)

71 SOT6_0 - A Multi-function serial ch.6 serial data output pin (0)
SDA6_0 - I2C bus ch.6 serial data I/O pin
AN24 - ADC analog 24 input pin
P200 - General-purpose |/O port

72 SCS202_0 - A Multi-function serial ch.20 chip select 2 output pin (0)
AN25 - ADC analog 25 input pin
TIOA17_0 - Base timer ch.17 TIOA output pin (0)
P201 - General-purpose I/O port

73 SIN20_0 - A Multi-function serial ch.20 serial data input pin (0)
AN26 - ADC analog 26 input pin
TIOA18_0 - Base timer ch.18 TIOA output pin (0)
P202 - General-purpose |/O port
IN9_1 - Input capture ch.9 input pin (1)

74 SCK6_0 - P Multi-function serial ch.6 clock 1/O pin (0)
SCL6_0 - I2C bus ch.6 serial clock 1/O pin
INT6_1 - INT6 external interrupt input pin (1)

75 P203 - P General-purpose I/O port
IN10_1 - Input capture ch.10 input pin (1)
P204 - General-purpose /O port
IN11_1 - Input capture ch.11 input pin (1)

76 SOT20_0 - A Multi-function serial ch.20 serial data output pin (0)
SDA20_0 - I2C bus ch.20 serial data 1/O pin
AN27 - ADC analog 27 input pin
P205 - General-purpose I/O port
SCK20_0 - Multi-function serial ch.20 clock 1/0 pin (0)

77 SCL20_0 - A I2C bus ch.20 serial clock 1/O pin
AN28 - ADC analog 28 input pin
TEXT3_1 - Free-run timer 3 clock input pin (1)
P206 - General-purpose I/O port

78 SCS43 0 - A Multi-function serial ch.4 chip select 3 output pin (0)
AN29 - ADC analog 29 input pin
TEXT4_1 - Free-run timer 4 clock input pin (1)

Document Number: 002-05681 Rev. *G

Page 12 of 120




~

w CYPRESS

-_— EMBEDDED IN TOMORROW™

S6J311E, S6J311D

865:;:21'13;¢\C Pin Name Polarity | I/0 Circuit Type Function
P207 - General-purpose I/O port
SCK4_0 - Multi-function serial ch.4 clock I/O pin (0)
79 SCL4_0 - A I2C bus ch.4 serial clock 1/0 pin
AN30 - ADC analog 30 input pin
INT7_1 - INT7 external interrupt input pin (1)
TEXTS5_1 - Free-run timer 5 clock input pin (1)
P208 - General-purpose I/O port
80 SCS42 0 - A Multi-function serial ch.4 chip select 2 output pin (0)
AN31 - ADC analog 31 input pin
TIOA19_0 - Base timer ch.19 TIOA output pin (0)
P209 - General-purpose I/O port
SOT4 0 - Multi-function serial ch.4 serial data output pin (0)
81 SDA4_0 - A I2C bus ch.4 serial data I/O pin
AN32 - ADC analog 32 input pin
TIOA20_0 - Base timer ch.20 TIOA output pin (0)
P210 - General-purpose I/O port
INO_2 - Input capture ch.0 input pin (2)
82 SIN4_0 - A Multi-function serial ch.4 serial data input pin (0)
AN33 - ADC analog 33 input pin
TIOA21_0 - Base timer ch.21 TIOA output pin (0)
INT6_0 - INT6 external interrupt input pin (0)
P211 - General-purpose 1/O port
IN1_2 - Input capture ch.1 input pin (2)
83 SCS40_0 - A Multi-function serial ch.4 chip select 0 I/O pin (0)
AN34 - ADC analog 34 input pin
TIOA22_0 - Base timer ch.22 TIOA output pin (0)
P212 - General-purpose |/O port
IN2_2 - Input capture ch.2 input pin (2)
SCS50_1 - A Multi-function serial ch.5 chip select 0 1/O pin (1)
84 SCS41_0 - Multi-function serial ch.4 chip select 1 output pin (0)
AN35 - ADC analog 35 input pin
TIOA13_1 - Base timer ch.13 TIOA output pin (1)
P213 - General-purpose |/O port
IN3 2 - Input capture ch.3 input pin (2)
85 SIN5_1 - P Multi-function serial ch.5 serial data input pin (1)
TIOA14_1 - Base timer ch.14 TIOA output pin (1)
INT8_1 - INT8 external interrupt input pin (1)
P214 - General-purpose |/O port
86 IN4_2 - P Input capture ch.4 input pin (2)
SOT5_1 - Multi-function serial ch.5 serial data output pin (1)
TIOA15_1 - Base timer ch.15 TIOA output pin (1)
P215 - General-purpose |/O port
IN5 2 - Input capture ch.5 input pin (2)
87 SCK5_1 - P Multi-function serial ch.5 clock 1/0 pin (1)
TIOA16_1 - Base timer ch.16 TIOA output pin (1)
INT9 1 - INT9 external interrupt input pin (1)
% P216 - p General-purpose 1/O port
SIN15 0 - Multi-function serial ch.15 serial data input pin (0)
P217 - General-purpose I/O port
91 SOT15_ 0 - P Multi-function serial ch.15 serial data output pin (0)
SDA15 0 - I2C bus ch.15 serial data 1/O pin
P218 - General-purpose I/O port
SCK15_ 0 - Multi-function serial ch.15 clock 1/O pin (0)
92 SCL15 0 - A I2C bus ch.15 serial clock 1/O pin
AN36 - ADC analog 36 input pin
TEXT2_0 - Free-run timer 2 clock input pin (0)
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865:;:21'13;¢\C Pin Name Polarity | I/0 Circuit Type Function
P219 - General-purpose 1/O port
93 SCS150_0 - A Multi-function serial ch.15 chip select 0 I/O pin (0)
AN37 - ADC analog 37 input pin
TEXT3_0 - Free-run timer 3 clock input pin (0)
P220 - General-purpose |/O port
94 IN6_2 - A Input capture ch.6 input pin (2)
SCS53_0 - Multi-function serial ch.5 chip select 3 output pin (0)
AN38 - ADC analog 38 input pin
95 P221 - P General-purpose 1/O port
SCS52_ 0 - Multi-function serial ch.5 chip select 2 output pin (0)
pP222 - General-purpose 1/O port
IN7_2 - Input capture ch.7 input pin (2)
96 SIN5_0 - A Multi-function serial ch.5 serial data input pin (0)
AN39 - ADC analog 39 input pin
INT7_0 - INT7 external interrupt input pin (0)
P223 - General-purpose 1/O port
IN8_2 - Input capture ch.8 input pin (2)
97 PWU_ANO - A Partial wakeup ADC analog 0 input pin
SCS51_0 - Multi-function serial ch.5 chip select 1 output pin (0)
AN40 - ADC analog 40 input pin
P224 - General-purpose I/O port
IN9 2 - Input capture ch.9 input pin (2)
PWU_AN1 - A Partial wakeup ADC analog 1 input pin
98 TX0 2 - CAN transmission data 0 output pin (2)
SCS50_0 - Multi-function serial ch.5 chip select 0 1/O pin (0)
AN41 - ADC analog 41 input pin
P225 - General-purpose 1/O port
IN10_2 - Input capture ch.10 input pin (2)
PWU_AN2 - Partial wakeup ADC analog 2 input pin
99 RX0_2 - A CAN reception data 0 input pin (2)
SOT5_0 - Multi-function serial ch.5 serial data output pin (0)
SDA5_0 - I2C bus ch.5 serial data I/O pin
AN42 - ADC analog 42 input pin
INTO_O - INTO external interrupt input pin (0)
P226 - General-purpose I/O port
IN11_2 - Input capture ch.11 input pin (2)
PWU_AN3 - Partial wakeup ADC analog 3 input pin
100 SCK5_0 - A Multi-function serial ch.5 clock 1/0 pin (0)
SCL5 0 - I2C bus ch.5 serial clock 1/O pin
AN43 - ADC analog 43 input pin
TIOA17_1 - Base timer ch.17 TIOA output pin (1)
pP227 - General-purpose |/O port
PWU_AN4 - Partial wakeup ADC analog 4 input pin
SCK10_0 - A Multi-function serial ch.10 clock I/O pin (0)
104 SCL10_0 ; I12C bus ch.10 serial clock I/O pin
AN44 - ADC analog 44 input pin
TIOA23 0 - Base timer ch.23 TIOA output pin (0)
P228 - General-purpose I/O port
PWU_AN5 - Partial wakeup ADC analog 5 input pin
TXO0_1 - CAN transmission data 0 output pin (1)
105 S0OT10_0 - A Multi-function serial ch.10 serial data output pin (0)
SDA10_0 - I2C bus ch.10 serial data 1/O pin
AN45 - ADC analog 45 input pin
TIOA24_0 - Base timer ch.24 TIOA output pin (0)
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P229 - General-purpose I/O port
PWU_ANG - Partial wakeup ADC analog 6 input pin
RX0_1 - CAN reception data 0 input pin (1)
106 SIN10_0 - A Multi-function serial ch.10 serial data input pin (0)
AN46 - ADC analog 46 input pin
TIOA25_0 - Base timer ch.25 TIOA output pin (0)
INT8_0 - INT8 external interrupt input pin (0)
OuUTO0_0 - Output compare ch.0 output pin (0)
P230 - General-purpose |/O port
PWU_AN7 - Partial wakeup ADC analog 7 input pin
107 SCS103_0 - A Multi-function serial ch.10 chip select 3 output pin (0)
AN47 - ADC analog 47 input pin
TIOA26_0 - Base timer ch.26 TIOA output pin (0)
OouUT1_0 - Output compare ch.1 output pin (0)
P231 - General-purpose 1/O port
SCS102_0 - Multi-function serial ch.10 chip select 2 output pin (0)
108 AN48 - A ADC analog 48 input pin
TIOA27_0 - Base timer ch.27 TIOA output pin (0)
ouT2_0 - Output compare ch.2 output pin (0)
P300 - General-purpose I/O port
SCS101_0 - Multi-function serial ch.10 chip select 1 output pin (0)
109 AN49 - A ADC analog 49 input pin
TIOA28 0 - Base timer ch.28 TIOA output pin (0)
OUT3 0 - Output compare ch.3 output pin (0)
P301 - General-purpose /O port
SCS100_0 - Multi-function serial ch.10 chip select 0 I/O pin (0)
110 AN50 - A ADC analog 50 input pin
TIOA18_1 - Base timer ch.18 TIOA output pin (1)
OuUT4 0 - Output compare ch.4 output pin (0)
P302 - General-purpose I/O port
11 SIN14_0 - A Multi-function serial ch.14 serial data input pin (0)
AN51 - ADC analog 51 input pin
TIOA19_1 - Base timer ch.19 TIOA output pin (1)
P303 - General-purpose 1/O port
112 SOT14 0 - P Multi-function serial ch.14 serial data output pin (0)
SDA14_ 0 - I2C bus ch.14 serial data 1/O pin
P304 - General-purpose /O port
SCK14_0 - Multi-function serial ch.14 clock I/O pin (0)
SCL14_0 - A I2C bus ch.14 serial clock 1/O pin
13 AN52 - ADC analog 52 input pin
TIOA20_1 - Base timer ch.20 TIOA output pin (1)
TEXT4_0 - Free-run timer 4 clock input pin (0)
P305 - General-purpose I/O port
SCS140_0 - Multi-function serial ch.14 chip select 0 I/O pin (0)
114 AN53 - A ADC analog 53 input pin
TIOA29 0 - Base timer ch.29 TIOA output pin (0)
TEXT5_0 - Free-run timer 5 clock input pin (0)
115 NMIX N F Non-maskable interrupt input pin
P306 - General-purpose |/O port
16 TX0 0 - A CAN transmission data 0 output pin (0)
SCS73 0 - Multi-function serial ch.7 chip select 3 output pin (0)
ANS4 - ADC analog 54 input pin
P307 - General-purpose 1/O port
RX0_0 - CAN reception data 0 input pin (0)
117 SCS72 0 - A Multi-function serial ch.7 chip select 2 output pin (0)
AN55 - ADC analog 55 input pin
INT1_0 - INT1 external interrupt input pin (0)
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P308 - General-purpose I/O port
INO_1 - Input capture ch.0 input pin (1)
18 SCK13_0 - A Multi-function serial ch.13 clock 1/0 pin (0)
SCL13_0 - I2C bus ch.13 serial clock 1/O pin
AN56 - ADC analog 56 input pin
TIOA28_1 - Base timer ch.28 TIOA output pin (1)
P309 - General-purpose |/O port
IN1_1 - Input capture ch.1 input pin (1)
119 SCS130_0 - A Multi-function serial ch.13 chip select 0 I/O pin (0)
ANS57 - ADC analog 57 input pin
TIOA29 1 - Base timer ch.29 TIOA output pin (1)
P310 - General-purpose I/O port
120 SIN13_ 0 - P Multi-function serial ch.13 serial data input pin (0)
INT15_0 - INT15 external interrupt input pin (0)
P311 - General-purpose I/O port
121 SOT13_0 - P Multi-function serial ch.13 serial data output pin (0)
SDA13_0 - I2C bus ch.13 serial data 1/O pin
P312 - General-purpose |/O port
122 IN2_1 - A Input capture ch.2 input pin (1)
SCS71_0 - Multi-function serial ch.7 chip select 1 output pin (0)
AN58 - ADC analog 58 input pin
P313 - General-purpose I/O port
IN3_1 - Input capture ch.3 input pin (1)
123 SOT7_0 - A Multi-function serial ch.7 serial data output pin (0)
SDA7 0 - I2C bus ch.7 serial data I/O pin
AN59 - ADC analog 59 input pin
INT10_1 - INT10 external interrupt input pin (1)
P314 - General-purpose I/O port
IN4_1 - Input capture ch.4 input pin (1)
124 SCK7_0 - A Multi-function serial ch.7 clock 1/0O pin (0)
SCL7_0 - I2C bus ch.7 serial clock 1/O pin
ANG60O - ADC analog 60 input pin
TIOA7_1 - Base timer ch.7 TIOA output pin (1)
P315 - General-purpose |/O port
IN5_1 - Input capture ch.5 input pin (1)
125 SCS70_0 - A Multi-function serial ch.7 chip select 0 I/O pin (0)
ANG61 - ADC analog 61 input pin
TIOA8_1 - Base timer ch.8 TIOA output pin (1)
126 P316 - P General-purpose I/O port
TIOA21_1 - Base timer ch.21 TIOA output pin (1)
P317 - General-purpose |/O port
X1 1 - CAN transmission data 1 output pin (1)
127 ANG2 - A ADC analog 62 input pin
TIOA9_1 - Base timer ch.9 TIOA output pin (1)
INT11_1 - INT11 external interrupt input pin (1)
P318 - General-purpose 1/O port
128 RX1_1 - = CAN reception data 1 input pin (1)
TIOA10_1 - Base timer ch.10 TIOA output pin (1)
INT9 0O - INT9 external interrupt input pin (0)
P319 - General-purpose I/O port
129 SIN7_0 - A Multi-function serial ch.7 serial data input pin (0)
ANG3 - ADC analog 63 input pin
INT12_1 - INT12 external interrupt input pin (1)
130 P320 - = General-purpose |/O port
PWUTRG - Partial wakeup trigger output pin
131 P321 - D General-purpose output port
134 TRST N J JTAG test reset input pin
P322 - General-purpose output port
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135 TDO - | JTAG test data output pin
P323 - General-purpose output port
136 TDI - D JTAG test data input pin
P324 - General-purpose output port
137 T™MS - E JTAG test mode state input pin
138 TCK - E JTAG test clock input pin
P325 - General-purpose |/O port
139 SIN21_0 - P Multi-function serial ch.21 serial data input pin (0)
INT10_0 - INT10 external interrupt input pin (0)
P326 - General-purpose |/O port
140 SOT21_0 - P Multi-function serial ch.21 serial data output pin (0)
SDA21_0 - I2C bus ch.21 serial data 1/O pin
P327 - General-purpose I/O port
141 SCK6_1 - = Multi-function serial ch.6 clock 1/O pin (1)
SCK21_0 - Multi-function serial ch.21 clock 1/0 pin (0)
SCL21_0 - I2C bus ch.21 serial clock 1/O pin
P328 - General-purpose I/O port
142 SOT6_1 - P Multi-function serial ch.6 serial data output pin (1)
SCS210_0 - Multi-function serial ch.21 chip select 0 I/O pin (0)
143 P329 - = General-purpose 1/O port
SING_1 - Multi-function serial ch.6 serial data input pin (1)
144 P330 - P General-purpose 1/O port
145 MD - C Mode pin
146 X0 - G Main clock oscillation input pin
147 X1 - G Main clock oscillation output pin
149 P331 - P General-purpose I/O port
SCS60_1 - Multi-function serial ch.6 chip select 0 I/O pin (1)
150 P400 - = General-purpose |/O port
SCS61_1 - Multi-function serial ch.6 chip select 1 output pin (1)
151 RSTX N F External reset input pin
P401 - General-purpose |/O port
155 INO_O - Q Input capture ch.0 input pin (0)
TX1_0 - CAN transmission data 1 output pin (0)
SCS62_1 - Multi-function serial ch.6 chip select 2 output pin (1)
P402 - General-purpose |/O port
IN1_0 - Input capture ch.1 input pin (0)
156 RX1_0 - Q CAN reception data 1 input pin (0)
SCS63_1 - Multi-function serial ch.6 chip select 3 output pin (1)
SCS90_0 - Multi-function serial ch.9 chip select 0 1/O pin (0)
INT2_0 - INT2 external interrupt input pin (0)
P403 - General-purpose I/O port
157 IN2_0 - Q Input capture ch.2 input pin (0)
TRACEDATAO - Trace data 0 output pin
P404 - General-purpose 1/O port
158 IN3_0O - Q Input capture ch.3 input pin (0)
TRACEDATA1 - Trace data 1 output pin
P405 - General-purpose 1/O port
IN4 O - Input capture ch.4 input pin (0)
159 SIN9_0 - Q Multi-function serial ch.9 serial data input pin (0)
INT11_0 - INT11 external interrupt input pin (0)
TRACEDATA2 - Trace data 2 output pin
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P406 - General-purpose I/O port
160 SOT9_0 - Q Multi-function serial ch.9 serial data output pin (0)
SDA9 0 - I2C bus ch.9 serial data I/O pin
TRACEDATA3 - Trace data 3 output pin
P407 - General-purpose I/O port
SCK7_1 - Multi-function serial ch.7 clock I/O pin (1)
161 SCK9_0 - Q Multi-function serial ch.9 clock 1/0O pin (0)
SCL9 0 - I2C bus ch.9 serial clock 1/0 pin
TRACEDATA4 - Trace data 4 output pin
P408 - General-purpose I/O port
162 SIN2_0 - Q Multi-function serial ch.2 serial data input pin (0)
INT12_0 - INT12 external interrupt input pin (0)
TRACEDATAS5 - Trace data 5 output pin
P409 - General-purpose I/O port
SOT2_0 - Multi-function serial ch.2 serial data output pin (0)
163 SDA2 0 - Q I2C bus ch.2 serial data I/O pin
TIOA24_1 - Base timer ch.24 TIOA output pin (1)
TRACEDATA6 - Trace data 6 output pin
164 P410 - Q General-purpose I/O port
SCS70_1 - Multi-function serial ch.7 chip select 0 I/O pin (1)
P411 - General-purpose I/O port
SCS71_1 - Multi-function serial ch.7 chip select 1 output pin (1)
165 SCK2_0 - Q Multi-function serial ch.2 clock 1/0O pin (0)
SCL2 0 - I2C bus ch.2 serial clock 1/O pin
INT13_1 - INT13 external interrupt input pin (1)
TRACEDATA7 - Trace data 7 output pin
P412 - General-purpose I/O port
166 SCS72_1 - Q Multi-function serial ch.7 chip select 2 output pin (1)
TIOA25 1 - Base timer ch.25 TIOA output pin (1)
P413 - General-purpose |/O port
167 SCS73_1 - Q Multi-function serial ch.7 chip select 3 output pin (1)
SCS20_0 - Multi-function serial ch.2 chip select 0 I/O pin (0)
INT14_1 - INT14 external interrupt input pin (1)
P414 - General-purpose I/O port
168 SCS21_0 - Q Multi-function serial ch.2 chip select 1 output pin (0)
SIN11_0 - Multi-function serial ch.11 serial data input pin (0)
P415 - General-purpose I/O port
SOT11_0 - Multi-function serial ch.11 serial data output pin (0)
169 SDA11_0 - Q I2C bus ch.11 serial data 1/O pin
TIOA26 1 - Base timer ch.26 TIOA output pin (1)
INT13_0 - INT13 external interrupt input pin (0)
P416 - General-purpose I/O port
IN5_0 - Input capture ch.5 input pin (0)
170 SIN7_1 - Q Multi-function serial ch.7 serial data input pin (1)
SCK11_0 - Multi-function serial ch.11 clock 1/0 pin (0)
SCL11_0 - I2C bus ch.11 serial clock I/O pin
TIOA22_1 - Base timer ch.22 TIOA output pin (1)
P417 - General-purpose 1/O port
SOT7_1 - Multi-function serial ch.7 serial data output pin (1)
171 SCS110_0 - Q Multi-function serial ch.11 chip select 0 I/O pin (0)
TIOA23_1 - Base timer ch.23 TIOA output pin (1)
INT15_1 - INT15 external interrupt input pin (1)
P418 - General-purpose 1/O port
172 SCS22 0 - Q Multi-function serial ch.2 chip select 2 output pin (0)
SIN12_0 - Multi-function serial ch.12 serial data input pin (0)
INT14_0 - INT14 external interrupt input pin (0)
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P419 - General-purpose I/O port
SCS23 0 - Multi-function serial ch.2 chip select 3 output pin (0)
173 S0T12_0 - Q Multi-function serial ch.12 serial data output pin (0)
SDA12_0 - I2C bus ch.12 serial data 1/O pin
TIOA27_1 - Base timer ch.27 TIOA output pin (1)
P420 - General-purpose I/O port
SCK2_1 - Multi-function serial ch.2 clock 1/O pin (1)
174 SCK12_0 - Q Multi-function serial ch.12 clock 1/0 pin (0)
SCL12_0 - I2C bus ch.12 serial clock 1/O pin
TRACECLK - Trace clock
P421 - General-purpose |/O port
175 SIN2_1 - Q Multi-function serial ch.2 serial data input pin (1)
SCS120_0 - Multi-function serial ch.12 chip select 0 I/O pin (0)
TRACECTL - Trace control
52 AVCCO - - Analog power supply pin for AD converter unit O
103 AVCC1 - - Analog power supply pin for AD converter unit 1
53 AVRHO - - Upper-limit reference voltage pin for AD converter unit 0
102 AVRH1 - - Upper-limit reference voltage pin for AD converter unit 1
54 AVSS0 - ) GND pin for AD converter unit 0
AVRLO - Lower-limit reference voltage pin for AD converter unit 0
101 AVSS1 - ) GND pin for AD converter unit 1
AVRLA1 - Lower-limit reference voltage pin for AD converter unit 1
46
C - - External capacity connection output pin
154
44
88
133 VCC - - Power supply pin
152
176
1
45
89
VSS - - GND
132
148
153
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5 P0O00 - = General-purpose I/O port
SOT2_1 - Multi-function serial ch.2 serial data output pin (1)
3 P001 - = General-purpose 1/O port
SCS20_1 - Multi-function serial ch.2 chip select 0 I/O pin (1)
4 P003 - = General-purpose 1/O port
SCS22 1 - Multi-function serial ch.2 chip select 2 output pin (1)
P005 - General-purpose |/O port
5 IN6_O - P Input capture ch.6 input pin (0)
SIN3 0 - Multi-function serial ch.3 serial data input pin (0)
P006 - General-purpose |/O port
6 IN7_0 - = Input capture ch.7 input pin (0)
SOT3_ 0 - Multi-function serial ch.3 serial data output pin (0)
SDA3 0 - I2C bus ch.3 serial data I/O pin
P0OO7 - General-purpose I/O port
7 IN8_O - = Input capture ch.8 input pin (0)
SCK3_0 - Multi-function serial ch.3 clock 1/O pin (0)
SCL3_0 - I2C bus ch.3 serial clock I/0 pin
P008 - General-purpose I/O port
8 IN9 O - = Input capture ch.9 input pin (0)
SCS30_0 - Multi-function serial ch.3 chip select 0 I/O pin (0)
TIOAQO_O - Base timer ch.0 TIOA output pin (0)
P009 - General-purpose |/O port
9 IN10_0 - = Input capture ch.10 input pin (0)
TIOA1_0 - Base timer ch.1 TIOA I/O pin (0)
INTO_1 - INTO external interrupt input pin (1)
P0O10 - General-purpose I/O port
10 IN11_0 - P Input capture ch.11 input pin (0)
TIOA2 0 - Base timer ch.2 TIOA output pin (0)
P012 - General-purpose |/O port
11 TIOA3_0 - P Base timer ch.3 TIOA I/O pin (0)
OUT5_0 - Output compare ch.5 output pin (0)
P013 - General-purpose I/O port
12 TIOA4_0O - P Base timer ch.4 TIOA output pin (0)
OouUT6_0 - Output compare ch.6 output pin (0)
P015 - General-purpose |/O port
13 TIOA5_0 - P Base timer ch.5 TIOA I/O pin (0)
OuUT7_0 - Output compare ch.7 output pin (0)
P0O16 - General-purpose I/O port
14 TIOAG6_O - P Base timer ch.6 TIOA output pin (0)
OuUT8 0 - Output compare ch.8 output pin (0)
P0O17 - General-purpose /O port
15 TIOA7_0 - P Base timer ch.7 TIOA I/O pin (0)
OuUT9 0 - Output compare ch.9 output pin (0)
P018 - General-purpose I/O port
16 TIOA8_0 - P Base timer ch.8 TIOA output pin (0)
OouT10_0 - Output compare ch.10 output pin (0)
P0O19 - General-purpose I/O port
17 OouT11_0 - = Output compare ch.11 output pin (0)
TIOBO_0 - Base timer ch.0 TIOB input pin (0)
TEXTO_O - Free-run timer 0 clock input pin (0)
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P020 - General-purpose 1/O port
SOTO0_0 - Multi-function serial ch.0 serial data output pin (0)
18 SDAO_O - P I2C bus ch.0 serial data 1/0 pin
TIOB1_0 - Base timer ch.1 TIOB input pin (0)
TEXT1_0 - Free-run timer 1 clock input pin (0)
P021 - General-purpose 1/O port
19 SCKO0_0 - P Multi-function serial ch.0 clock 1/O pin (0)
SCLO_O - I2C bus ch.0 serial clock I/O pin
TIOB2_0 - Base timer ch.2 TIOB input pin (0)
P022 - General-purpose I/O port
20 SINO_O - = Multi-function serial ch.0 serial data input pin (0)
TIOB3_0 - Base timer ch.3 TIOB input pin (0)
INT3_0 - INT3 external interrupt input pin (0)
P023 - General-purpose |/O port
21 SCS0_0 - P Multi-function serial ch.0 chip select 1/O pin (0)
TIOB4_0 - Base timer ch.4 TIOB input pin (0)
29 P024 - = General-purpose I/O port
TIOB5_0 - Base timer ch.5 TIOB input pin (0)
P027 - General-purpose |/O port
TIOA4_1 - Base timer ch.4 TIOA output pin (1)
23 TIOB6_0 - P Base timer ch.6 TIOB input pin (0)
INT1_1 - INT1 external interrupt input pin (1)
TEXTO_1 - Free-run timer 0 clock input pin (1)
P028 - General-purpose |/O port
SIN1_0 - Multi-function serial ch.1 serial data input pin (0)
24 TIOB7_0 - P Base timer ch.7 TIOB input pin (0)
INT4_0 - INT4 external interrupt input pin (0)
OouTO_1 - Output compare ch.0 output pin (1)
P029 - General-purpose I/O port
SOT1.0 - Multi-function serial ch.1 serial data output pin (0)
25 SDA1_0 - A I2C bus ch.1 serial data I/O pin
ANO - ADC analog 0 input pin
ouT1_1 - Output compare ch.1 output pin (1)
26 P030 - = General-purpose |/O port
ouT2_1 - Output compare ch.2 output pin (1)
P031 - General-purpose |/O port
27 SCS1_0 - A Multi-function serial ch.1 chip select I/O pin (0)
AN1 - ADC analog 1 input pin
OuUT3_1 - Output compare ch.3 output pin (1)
P100 - General-purpose |/O port
SCK1_0 - Multi-function serial ch.1 clock 1/O pin (0)
28 SCL1_0 - A I2C bus ch.1 serial clock I/O pin
AN2 - ADC analog 2 input pin
OouUT4_1 - Output compare ch.4 output pin (1)
P101 - General-purpose I/O port
29 AN3 - A ADC analog 3 input pin
OuUT5_1 - Output compare ch.5 output pin (1)
P103 - General-purpose /O port
30 AN5 - A ADC analog 5 input pin
OouT6e_1 - Output compare ch.6 output pin (1)
P105 - General-purpose /O port
31 TIOA9_0 - P Base timer ch.9 TIOA output pin (0)
OouT7_1 - Output compare ch.7 output pin (1)
32 P106 - = General-purpose /O port
ouT8_1 - Output compare ch.8 output pin (1)
P107 - General-purpose I/O port
33 TIOA10_0 - = Base timer ch.10 TIOA output pin (0)
INT2_1 - INT2 external interrupt input pin (1)
ouT9_1 - Output compare ch.9 output pin (1)
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P108 - General-purpose 1/O port
ANG6 - ADC analog 6 input pin
34 TIOA11_0 - A Base timer ch.11 TIOA output pin (0)
INT3_1 - INT3 external interrupt input pin (1)
ouT10_1 - Output compare ch.10 output pin (1)
P109 - General-purpose I/O port
35 TIOA12_0 - P Base timer ch.12 TIOA output pin (0)
ouT11_1 - Output compare ch.11 output pin (1)
P112 - General-purpose 1/O port
39 AN9 - A ADC analog 9 input pin
TIOA13_0 - Base timer ch.13 TIOA output pin (0)
40 P113 - = General-purpose |/O port
TIOA5 1 - Base timer ch.5 TIOA output pin (1)
P114 - General-purpose |/O port
41 AN10 - A ADC analog 10 input pin
TIOA6_1 - Base timer ch.6 TIOA output pin (1)
45 P115 - P General-purpose |/O port
P117 - General-purpose I/O port
46 AN12 - A ADC analog 12 input pin
INT4_1 - INT4 external interrupt input pin (1)
P118 - General-purpose 1/O port
47 AN13 - A ADC analog 13 input pin
INT5_1 - INT5 external interrupt input pin (1)
48 P119 - A General-purpose I/O port
AN14 - ADC analog 14 input pin
49 P120 - A General-purpose |/O port
AN15 - ADC analog 15 input pin
P122 - General-purpose |/O port
50 AN17 - A ADC analog 17 input pin
TIOA11_1 - Base timer ch.11 TIOA output pin (1)
P123 - General-purpose 1/O port
51 AN18 - A ADC analog 18 input pin
TIOA12_1 - Base timer ch.12 TIOA output pin (1)
52 P126 - A General-purpose |/O port
AN19 - ADC analog 19 input pin
P127 - General-purpose |/O port
53 AN20 - A ADC analog 20 input pin
TEXT1_1 - Free-run timer 1 clock input pin (1)
P128 - General-purpose I/O port
54 AN21 - A ADC analog 21 input pin
TEXT2_1 - Free-run timer 2 clock input pin (1)
P129 - General-purpose /O port
55 IN6_1 - A Input capture ch.6 input pin (1)
AN22 - ADC analog 22 input pin
P130 - General-purpose /O port
56 IN7_1 - A Input capture ch.7 input pin (1)
AN23 - ADC analog 23 input pin
INT5 0 - INT5 external interrupt input pin (0)
P131 - General-purpose /O port
57 IN8_1 - A Input capture ch.8 input pin (1)
AN24 - ADC analog 24 input pin
P202 - General-purpose I/O port
58 IN9_1 - P Input capture ch.9 input pin (1)
INT6_1 - INT6 external interrupt input pin (1)
59 P203 - = General-purpose 1/O port
IN10_1 - Input capture ch.10 input pin (1)
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P204 - General-purpose 1/O port

60 IN11_1 - A Input capture ch.11 input pin (1)
AN27 - ADC analog 27 input pin
P205 - General-purpose 1/O port

61 AN28 - A ADC analog 28 input pin
TEXT3_1 - Free-run timer 3 clock input pin (1)
P206 - General-purpose I/O port

62 AN29 - A ADC analog 29 input pin
TEXT4_1 - Free-run timer 4 clock input pin (1)
P207 - General-purpose I/O port

63 AN30 - A ADC analog 30 input pin
INT7_1 - INT7 external interrupt input pin (1)
TEXT5_1 - Free-run timer 5 clock input pin (1)
P208 - General-purpose |/O port

64 AN31 - A ADC analog 31 input pin
TIOA19 0 - Base timer ch.19 TIOA output pin (0)
P209 - General-purpose 1/O port

65 AN32 - A ADC analog 32 input pin
TIOA20_0 - Base timer ch.20 TIOA output pin (0)
P210 - General-purpose I/O port
INO_2 - Input capture ch.0 input pin (2)

66 AN33 - A ADC analog 33 input pin
TIOA21_0 - Base timer ch.21 TIOA output pin (0)
INT6_0 - INT6 external interrupt input pin (0)
P211 - General-purpose I/O port

67 IN1_2 - A Input capture ch.1 input pin (2)
AN34 - ADC analog 34 input pin
TIOA22_0 - Base timer ch.22 TIOA output pin (0)
P212 - General-purpose |/O port

68 IN2_2 - A Input capture ch.2 input pin (2)
AN35 - ADC analog 35 input pin
TIOA13_1 - Base timer ch.13 TIOA output pin (1)
P213 - General-purpose I/O port

69 IN3 2 - = Input capture ch.3 input pin (2)
TIOA14_1 - Base timer ch.14 TIOA output pin (1)
INT8_1 - INT8 external interrupt input pin (1)
P214 - General-purpose I/O port

70 IN4_2 - P Input capture ch.4 input pin (2)
TIOA15_1 - Base timer ch.15 TIOA output pin (1)
P215 - General-purpose I/O port

71 IN5 2 - = Input capture ch.5 input pin (2)
TIOA16_1 - Base timer ch.16 TIOA output pin (1)
INTO_1 - INT9 external interrupt input pin (1)
P218 - General-purpose I/O port

74 AN36 - A ADC analog 36 input pin
TEXT2_0 - Free-run timer 2 clock input pin (0)
P219 - General-purpose I/O port

75 AN37 - A ADC analog 37 input pin
TEXT3 0 - Free-run timer 3 clock input pin (0)
P220 - General-purpose /O port

76 IN6_2 - A Input capture ch.6 input pin (2)
AN38 - ADC analog 38 input pin
pP222 - General-purpose I/O port

77 IN7_2 - A Input capture ch.7 input pin (2)
AN39 - ADC analog 39 input pin
INT7_0 - INT7 external interrupt input pin (0)
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P223 } General-purpose I/O port

78 IN8_2 ] A Input capture ch.8 input pin (2)
AN40 ADC analog 40 input pin
PWU_ANO ) Partial wakeup ADC analog 0 input pin
P224 ) General-purpose |/O port
IN9_2 Input capture ch.9 input pin (2)

79 TX0_2 ) A CAN transmission data 0 output pin (2)
AN41 . ADC analog 41 input pin
PWU_AN1 . Partial wakeup ADC analog 1 input pin
P225 ) General-purpose I/O port
IN10_2 } Input capture ch.10 input pin (2)

80 RX0_2 ) A CAN reception data 0 input pin (2)
AN42 ADC analog 42 input pin
PWU_AN2 ) Partial wakeup ADC analog 2 input pin
INTO_O ) INTO external interrupt input pin (0)
P226 ) General-purpose |/O port
IN11_2 Input capture ch.11 input pin (2)

81 AN43 ) A ADC analog 43 input pin
PWU_AN3 ) Partial wakeup ADC analog 3 input pin
TIOA17 1 ) Base timer ch.17 TIOA output pin (1)
p227 ) General-purpose I/O port

85 AN44 ) A ADC analog 44 input pin
PWU_AN4 Partial wakeup ADC analog 4 input pin
TIOA23 0 ) Base timer ch.23 TIOA output pin (0)
P228 ) General-purpose I/O port
TX0_1 CAN transmission data 0 output pin (1)

86 AN45 ) A ADC analog 45 input pin
PWU_AN5 ) Partial wakeup ADC analog 5 input pin
TIOA24 0 ) Base timer ch.24 TIOA output pin (0)
P229 ) General-purpose I/O port
RX0_1 } CAN reception data 0 input pin (1)
AN46 ADC analog 46 input pin

87 PWU_ANG ) A Partial wakeup ADC analog 6 input pin
TIOA25 0 ) Base timer ch.25 TIOA output pin (0)
INT8 0 ) INT8 external interrupt input pin (0)
OuUT0 0 } Output compare ch.0 output pin (0)
P230 } General-purpose 1/O port
AN47 ADC analog 47 input pin

88 PWU_AN7 ) A Partial wakeup ADC analog 7 input pin
TIOA26_0 ) Base timer ch.26 TIOA output pin (0)
OuUT1 0 } Output compare ch.1 output pin (0)
P231 - General-purpose |/O port

89 AN48 - A ADC analog 48 input pin
TIOA27_0 - Base timer ch.27 TIOA output pin (0)
ouT2_ 0 - Output compare ch.2 output pin (0)
P300 - General-purpose I/O port

20 AN49 - A ADC analog 49 input pin
TIOA28 0 - Base timer ch.28 TIOA output pin (0)
OuUT3_0 - Output compare ch.3 output pin (0)
P301 - General-purpose 1/O port

91 AN50 - A ADC analog 50 input pin
TIOA18_1 - Base timer ch.18 TIOA output pin (1)
OuUT4 0 - Output compare ch.4 output pin (0)
P302 - General-purpose /O port

92 AN51 - A ADC analog 51 input pin
TIOA19 1 - Base timer ch.19 TIOA output pin (1)
P304 - General-purpose 1/O port

93 AN52 - A ADC analog 52 input pin
TIOA20_1 - Base timer ch.20 TIOA output pin (1)
TEXT4_0 - Free-run timer 4 clock input pin (0)
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P305 - General-purpose I/O port

04 ANS53 - A ADC analog 53 input pin
TIOA29 0 - Base timer ch.29 TIOA output pin (0)
TEXT5_0 - Free-run timer 5 clock input pin (0)

95 NMIX N F Non-maskable interrupt input pin
P306 - General-purpose |/O port

96 TX0_0 - A CAN transmission data 0 output pin (0)
AN54 - ADC analog 54 input pin
P307 - General-purpose 1/O port

97 RX0_0 - A CAN reception data 0 input pin (0)
AN55 - ADC analog 55 input pin
INT1_0 - INT1 external interrupt input pin (0)
P308 - General-purpose I/O port

08 INO_1 - A Input capture ch.0 input pin (1)
AN56 - ADC analog 56 input pin
TIOA28 1 - Base timer ch.28 TIOA output pin (1)
P309 - General-purpose |/O port

99 IN1_1 - A Input capture ch.1 input pin (1)
AN57 - ADC analog 57 input pin
TIOA29 1 - Base timer ch.29 TIOA output pin (1)
P312 - General-purpose I/O port

100 IN2_1 - A Input capture ch.2 input pin (1)
AN58 - ADC analog 58 input pin
P313 - General-purpose |/O port

101 IN3_1 - A Input capture ch.3 input pin (1)
AN59 - ADC analog 59 input pin
INT10_1 - INT10 external interrupt input pin (1)
P314 - General-purpose I/O port

102 IN4 1 - A Input capture ch.4 input pin (1)
ANG60O - ADC analog 60 input pin
TIOA7_1 - Base timer ch.7 TIOA output pin (1)
P315 - General-purpose |/O port

103 IN5_1 - A Input capture ch.5 input pin (1)
ANG61 - ADC analog 61 input pin
TIOA8_1 - Base timer ch.8 TIOA output pin (1)
P317 - General-purpose I/O port

104 ANG2 - A ADC analog 62 input pin
TIOA9 1 - Base timer ch.9 TIOA output pin (1)
INT11_1 - INT11 external interrupt input pin (1)

107 P321 - R General-purpose output port
PWUTRG - Partial wakeup trigger output pin

110 TRST N J JTAG test reset input pin
P322 - General-purpose output port

111 TDO - | JTAG test data output pin
P323 - General-purpose output port

112 TDI - D JTAG test data input pin
P324 - General-purpose output port

113 TMS - E JTAG test mode state input pin

114 TCK - E JTAG test clock input pin

115 P327 - P General-purpose I/O port

116 P330 - P General-purpose 1/O port

117 MD - C Mode pin

118 X0 - G Main clock oscillation input pin

Document Number: 002-05681 Rev. *G

Page 25 of 120



~

ws CYPRESS S6J311E, S6J311D
-_— EMBEDDED IN TOMORROW™
365:',21'1?420 Pin Name Polarity I/OTC):’ggmt Function

119 X1 - G Main clock oscillation output pin

121 P331 - P General-purpose I/O port

122 P400 - P General-purpose 1/0O port

123 RSTX N F External reset input pin

127 P401 - Q General-purpose I/Q port_
INO_O - Input capture ch.0 input pin (0)
P402 - General-purpose 1/O port

128 IN1_0 - Q Input capture ch.1 input pin (0)
INT2_0 - INT2 external interrupt input pin (0)
P403 - General-purpose I/O port

129 IN2_0 - Q Input capture ch.2 input pin (0)
TRACEDATAO - Trace data 0 output pin
P404 - General-purpose |/O port

130 IN3_O - Q Input capture ch.3 input pin (0)
TRACEDATA1 - Trace data 1 output pin
P405 - General-purpose |/O port

131 IN4_O - Q Input capture ch.4 input pin (0)
INT11_0 - INT11 external interrupt input pin (0)
TRACEDATA2 - Trace data 2 output pin

132 P406 - Q General-purpose 1/0 port
TRACEDATA3 - Trace data 3 output pin

133 P407 - Q General-purpose 1/0 port
TRACEDATA4 - Trace data 4 output pin
P408 - General-purpose I/O port

134 SIN2_0 - Q Multi-function serial ch.2 serial data input pin (0)
INT12_0 - INT12 external interrupt input pin (0)
TRACEDATAS5 - Trace data 5 output pin
P409 - General-purpose I/O port
SOT2_0 - Multi-function serial ch.2 serial data output pin (0)

135 SDA2_0 - Q I2C bus ch.2 serial data 1/O pin
TIOA24_1 - Base timer ch.24 TIOA output pin (1)
TRACEDATAG6 - Trace data 6 output pin
P411 - General-purpose I/O port
SCK2_0 - Multi-function serial ch.2 clock 1/O pin (0)

136 SCL2_0 - Q I2C bus ch.2 serial clock I/O pin
INT13_1 - INT13 external interrupt input pin (1)
TRACEDATA7 - Trace data 7 output pin
P413 - General-purpose |/O port

137 SCS20_0 - Q Multi-function serial ch.2 chip select 0 I/O pin (0)
INT14_1 - INT14 external interrupt input pin (1)

138 P414 - Q General-purpose I/O port
SCS21 0 - Multi-function serial ch.2 chip select 1 output pin (0)
P416 - General-purpose I/O port

139 IN5_0O - Q Input capture ch.5 input pin (0)
TIOA22_1 - Base timer ch.22 TIOA output pin (1)
P417 - General-purpose /O port

140 TIOA23_1 - Q Base timer ch.23 TIOA output pin (1)
INT15_1 - INT15 external interrupt input pin (1)
P418 - General-purpose I/O port

141 SCS22 0 - Q Multi-function serial ch.2 chip select 2 output pin (0)
INT14_0 - INT14 external interrupt input pin (0)
P420 - General-purpose I/O port

142 SCK2_1 - Q Multi-function serial ch.2 clock 1/O pin (1)
TRACECLK - Trace clock
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P421 - General-purpose I/O port

143 SIN2_1 - Q Multi-function serial ch.2 serial data input pin (1)
TRACECTL - Trace control

42 AVCCO - - Analog power supply pin for AD converter unit O

84 AVCCA1 - - Analog power supply pin for AD converter unit 1

43 AVRHO ) ) Uppeor-limit reference voltage pin for AD converter unit

83 AVRH1 } } Uppe1r—limit reference voltage pin for AD converter unit
AVSSO ) GND pin for AD converter unit 0

44 - Lower-limit reference voltage pin for AD converter unit
AVRLO - 0
AVSS1 ) GND pin for AD converter unit 1

82 - Lower-limit reference voltage pin for AD converter unit
AVRL1 - y

105
N.C - - Non connection

106

38
C - - External capacity connection output pin

126

36

72

109 VCC - - Power supply pin

124

144

1

37

73
VSS - - GND

108

120

125
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4. 1/0 Circuit Types

This section explains 1/O circuit types.

S6J311E, S6J311D

Type Circuit Overview
A Pull-up control - General-purpose I/O port with analog input
- Output of 1 mA or 2 mA selectable
— Digital output - 50 kQ with pull-up resistor control
E_ . .
= — Digital output - 50 kQ with pull-down resistor control
- CMOS hysteresis input
|————— Pull-down control
[Mo— ~>o—CMOS input
PSS control
Analog input
B Pull-up control - General-purpose I/O port with analog input
- Output of 1 mA or 2 mA selectable
|—D|g|tal output - 50 kQ with pull-up resistor control
X . .
= — Digital output - 50 kQ with pull-down resistor control
- Automotive/CMOS hysteresis input selectable
|————— Pull-down control
Automotive/
[M>—>>—CMOS input
PSS control
Analog input
C - Mode input
- CMOS hysteresis input
Mode
input
D - JTAG
——— Pull-up control - General-purpose output port
o - Output of 2 mA
|—D|g|ta| output - 50 kQ with pull-up resistor control
— Digital output - TTLinput
TTL input
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S6J311E, S6J311D

Type Circuit

Overview

il— Pull-up control

———|2>0—{">0— TTLinput

MA |
W

- JTAG
- 50 kQ with pull-up resistor control

- TTL input

CMOS-hys input

CMOS hysteresis input
50 kQ with pull-up resistor

G bz ' @o—lnput
—

Standby
control

Main oscillation /O

—Digital output
—Digital output

JTAG
Output of 2 mA

AM?

— Digital output
— Digital output
Pull-down control

TTL input

JTAG

General-purpose output port

Output of 2 mA

50 kQ with pull-down resistor control
TTL input

|———— Pull-up control

}— Digital output

vy

3 |— Digital output

|————— Pull-down control

PSS control

General-purpose /O port

Output of 1 mA or 2 mA selectable
50 kQ with pull-up resistor control
50 kQ with pull-down resistor control

CMOS hysteresis input

Document Number: 002-05681 Rev. *G

Page 29 of 120



~

w CYPRESS

- EMBEDDED IN TOMORROW™

S6J311E, S6J311D

Type Circuit Overview
Q Pull-up control - General-purpose /O port
- Output of 1 mA or 2 mA selectable
|_D|g|tal output - 50 kQ with pull-up resistor control
I— Digital output - 50 kQ with pull-down resistor control
- Automotive/CMOS hysteresis input selectable
|————— Pull-down control
Automotive/
PSS control
R - Output of 2 mA
— Digital output
— Digital output
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5. Handling Precautions

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

5.1 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, etc.) 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 data sheet. 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 Over-Voltage and Over-Current 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 of 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, etc.

(2) Be sure that abnormal current flows do not occur during the power-on sequence.
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Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

Fail-Safe Design

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

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

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

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

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

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

Surface Mount Type

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

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

Lead-Free Packaging
CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction
strength may be reduced under some conditions of use.

Storage of Semiconductor Devices

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

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

(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 Dry Package that recommends humidity 40% to 70% relative humidity.

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

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

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
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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.
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5.3 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.
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6. Handling Devices

For 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 VCC or lower than VSS; or the voltage applied between a VCC 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 (AVCCO0, AVCC1, AVRHO, and AVRH1) and analog inputs do not exceed the digital power
supply (VCC) at the analog system power-on and power-off times.

The power-on sequence is as follows. Simultaneously turn on the digital supply voltage (VCC) and analog supply voltages (AVCCO,
AVCC1, AVRHO, and AVRH1), or turn on the digital supply voltage (VCC) and then the analog supply voltages (AVCCO, AVCC1,
AVRHO, and AVRH1).

About Handling Unused Pins

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

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.

About Power Supply Pins

If the device has multiple VCC and VSS pins, the device is designed in such a way that the pins that should be at 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 in
this way 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.
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Figure 6-1 Pin Assignment
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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

About the 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.

About the Mode Pin (MD)

Use mode pin MD by directly connecting it to a VCC 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 VCC or VSS pin on the printed circuit board, and connect them with
low impedance.

About the Power-on Time
To prevent a malfunction of the voltage step-down circuit built in the device, the voltage rising must be monotonic during power-on.

Point to Note during 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.
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Power Supply Pin Processing of an A/D Converter
Even when no A/D converter is used, establish a connection such that AVcc=AVRH=Vcc and AVss/AVRL=Vss.

Points to Note About Using External Clocks
External clocks are not supported.
External direct clock input cannot be used.

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

Be sure to turn on the digital power supply (VCC) before the application of the power supplies (AVcc, AVRH, and AVRL) and analog
inputs (ANO to AN63) 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
(VCC). Perform these power-on and power-off operations without AVRH exceeding AVCC. Even when using a pin shared with an
analog input as an input port, do not allow the input voltage to exceed AVCC. (Turning on or off the analog supply voltage and digital
supply voltage simultaneously is not a problem.)

About C Pin Processing

This device has a built-in voltage step-down circuit. Be sure to connect a capacitor to the C pin (pin 154 in S6J311xJzC specifications,
pin 126 in S6J311xHzC specifications) for internal stabilization of the device. For the standard values, see "Recommended operating
conditions" in the latest data sheet.

Precautions on Designing a Mounting Substrate

Measures against heat generation from the package must be taken for the mounting substrate to observe the absolute maximum
rating (operating temperature). Design a mounting substrate with 4 or more layers. Connect the back of the package stage and the
substrate pad with solder paste. Arrange thermal via holes on the substrate pad. For detailed information about mount conditions,
contact your sales representative.

Notes on Writing to a Register Containing a Status Flag

In writing to a register containing a status flag (particularly an interrupt request flag, etc.) to control a function, it is important to 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 have only 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 account 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.
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7. Block Diagram

This section provides block diagrams of the S6J3110 series.

Figure 7-1 S6J311xJAC* Block Diagram
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Figure 7-2 S6J311xHzC* Block Diagram
*x: E/D, z: A/B
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8. Memory Map

This section explains the memory map.

Figure 8-1 Memory Map(S6J311EyzC/DyzC *)

*y:JIH, z: AIB
ADDRESS S6]311EyzC $61311DyzC
START END group part part
0x0000_0000 TCRAM TCRAM
0x0000_FFFF (Main 64KByte) (Main 64KByte)

0x0001_0000 0x007F_FFFF Reserved Reserved
0x0080_0000 0x009E_FFFF Reserved Reserved
0x009F_0000 TCM_FLASH TCM_FLASH

0x009F_FFFF

0x00A0_0000

0x00B7_FFFF

0x00B8_0000

0x00BF_FFFF

0x00C0_0000

0x00CF_FFFF

0x00D0_0000

0x00DF_FFFF

0x00E0_0000

OXOOFF_FFFF

0x0100_0000

0x019E_FFFF

0x019F_0000

0x019F_FFFF

0x01A0_0000

0x01B7_FFFF

0x01B8_0000

0x01BF_FFFF

0x01C0_0000

0x01CF_FFFF

Internal area for CR5
Complex

(Small Sector 8KBytex8)

(Small Sector 8KBytex8)

TCM_FLASH
(Code 4MByte)

TCM_FLASH
(Code 3MByte)

Reserved

Reserved

Reserved

Reserved

AXI_FLASH_MEMORY
(Small Sector 8KBytex8
*Mirror)

AXI_FLASH_MEMORY
(Small Sector 8KBytex8
*Mirror)

AXI_FLASH_MEMORY
(Code 4MByte *Mirror)

AXI_FLASH_MEMORY
(Code 3MByte *Mirror)

0x01D0_0000 0x01DF_FFFF Reserved
0x01E0_0000 0x01FF_FFFF Reserved Reserved
0x0200_0000
SYSTEM SRAM
0x0201_0000 gxgzgfiiz SYSTEM SRAM (192KByte)
e
o o (256KByte) 4

0x0202_0000 0x0202_FFFF
0x0203_0000 0x0203_FFFF

Reserved
0x0204_0000 0x027F_FFFF Reserved
0x0280_0000 0x0280_002F Exclusive Access Memory Exclusive Access Memory
0x0280_0030 Ox03FF_FFFF Reserved Reserved

0x0400_0000

OXOSFF_FFFF

0x0600_0000

AXI_SLAVE_COREOQ

AXI_SLAVE_COREOQ

Reserved Reserved
0xODFF_FFFF
0x0E00_0000 Shared Flash and WORK_FLASH WORK_FLASH
0x0E01_BFFF (112KByte mirror area 1) (112KByte mirror area 1)
memory area
0x0E01_C000 OXOEOF_FFFF Reserved Reserved
0x0E10_0000 OxOE1F_FFFF Reserved Reserved
0x0E20_0000 WORK_FLASH WORK_FLASH
0x0E21_BFFF (112KByte mirror area 3) (112KByte mirror area 3)
0x0E21_C000 0xOE2F_FFFF Reserved Reserved
0x0E30_0000 WORK_FLASH WORK_FLASH
0x0E31_BFFF (112KByte mirror area 4) (112KByte mirror area 4)
0x0E31_C000 OxOE3F_FFFF Reserved Reserved
0x0E40_0000 OxOE7F_FFFF Reserved Reserved
0x0E80_0000 Backup RAM Backup RAM
0x0E80_FFFF 64KByte 64KByte
0x0E81_0000 OxOE87_FFFF Reserved Reserved
0x0ES8_0000 Reserved Reserved
OxOFFF_FFFF
0x1000_0000
Reserved Reserved Reserved
OXAFFF_FFFF
0xB000_0000 0xB483_FFFF Peri_area Peri_area
0xB484_0000 0xB484_FFFF APPS#5 APPS#5
0xB485_0000
Peri area
Peri_area Peri_area
OxB7FF_FFFF
0xB800_0000
Reserved Reserved Reserved
OxFFFE_DFFF
OxFFFE_E000 OxFFFE_FFFF ERRCFG ERRCFG ERRCFG
OxFFFF_0000 OxFFFF_3FFF BootRom BootRom
O0xFFFF_4000 OxFFFF_FFFF BootROM Reserved Reserved
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O Only the CPU core can access 0000_0000 ~ 01FF_FFFF. Bus masters other than the CPU core cannot access the region.

O Internal area of CR5 complex (0000_0000 ~ 01FF_FFFF) is mapped to AXI_SLAVE_COREDQO. All bus masters can access to
internal area of CR5 complex via AXI_SLAVE_COREO.

Oln each of the following memory area combinations, the areas are physically the same memory area.
1. TCM FLASH (0x00A0_0000 -) and AXI FLASH MEMORY (0x01A0_0000 -)

2. TCM FLASH Small Sector (0x009F_0000 -) and AXI FLASH MEMORY Small Sector (0x019F_0000 -)
3. WORKFLASH (0x0E00_0000 -), WORKFLASH (0x0E20_0000 -), and WORKFLASH (0x0E30_0000 -)

The ECC movement in TCM port is based on ECC setting inside the CPU.

O The differences between the TCM FLASH and AXI FLASH include the following.

Function TCM FLASH AXI FLASH
High-speed Access Using Dedicated Bus Applicable Not applicable
Write and Erase Not applicable Applicable
(Read-only)
Read Applicable Applicable

O The differences between WORKFLASH areas include the following.

Area Function
WORKFLASH Area 1 Used in write operation (with ECC)
WORKFLASH Area 3 Used in write operation (without ECC)
WORKFLASH Area 4 Used in read operation
O Terms are as follows.

Term Description
TCM RAM Main RAM
TCM FLASH Program FLASH (TCM area)
AXI FLASH Program FLASH (AXI area)

This is physically the same as the TCM
FLASH.

SYSTEM RAM System RAM
AXI SLAVE CORE AXI CPU control area
WORKFLASH FLASH for work
BACKUP RAM Backup RAM
Peri area Entire area for peripheral functions
APPS#5 Part of area for peripheral functions
ERRCFG Error configuration area
BootROM ROM for reset boot
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Table 8-1 S6J311xJAC* Peripheral Map

*x: E/ID

START END

Address Address Group Function PPU No
B000_0000 B010_7FFF Reserved -
B010_8000 B010_80FF SystemSRAM SystemSRAM registers -
B010_8100 BO2F_FFFF Reserved -
B030_0000 B030_7FFF SYSC1 System Controller #1 -
B030_8000 BO3F_FFFF __ |SYSC1 SWDT -
B040_0000 B040_7FFF MEMORY_CONFIG_GROUP |IRCO 21
B040_8000 B040_FFFF MEMORY_CONFIG_GROUP |TPUO 19
B041_0000 B041_OFFF MEMORY_CONFIG_GROUP [TCRAM Control Status Register 16
B041_1000 B041_1FFF MEMORY_CONFIG_GROUP |TCFlash Control Status Register 17,
B041_2000 B041_20FF MEMORY_CONFIG_GROUP |WFlash Control Status Register 18
B041_2100 B04F_FFFF Reserved -
B050_0000 BO5F_FFFF Reserved -
B060_0000 B060_007F MCU_CONFIG_GROUP Protection register area -
B060_0080 B060_O00FF MCU_CONFIG_GROUP RUN profile register area -
B060_0100 B060_017F MCU_CONFIG_GROUP PSS profile register area -
B060 0180 B060 O01FF MCU_CONFIG_GROUP APP profile register area -
B060_0200 B060_027F MCU_CONFIG_GROUP STS profile register area -
B060_0280 B060_02FF MCU_CONFIG_GROUP System register area -
B060_0300 B060_037F MCU_CONFIG_GROUP Ccsv -
B060_0380 B060_03FF MCU_CONFIG_GROUP RESET -
B060_0400 B060_047F MCU_CONFIG_GROUP SCT(Fast CR) 34
B060_0480 B060_04FF MCU_CONFIG_GROUP SCT(Slow CR) 33
B060_0500 B060_05FF MCU_CONFIG_GROUP SCT(Main clock) 35
B060_0600 B060_067F MCU_CONFIG_GROUP Clock System -
B060_0680 B060 _06FF MCU_CONFIG_GROUP Special register area -
B060_0700 B060 _07FF MCU_CONFIG_GROUP Debug register area -
B060_0800 B060 BFFF  |MCU_CONFIG_GROUP Mode -
B060_C000 B060_FFFF MCU_CONFIG_GROUP HWDT -
B061_0000 B061_7FFF Reserved -
B061_8000 B061_FFFF MCU_CONFIG_GROUP RTC 32
B062_0000 B063 _FFFF MCU_CONFIG_GROUP EIC -
B064_0000 B065 _FFFF Reserved =
B066_0000 B067_FFFF Reserved -
B068_0000 B068_7FFF MCU_CONFIG_GROUP BURAMIF -
B068_8000 B068_83FF MCU_CONFIG_GROUP EICU 37
B068_8400 B068 87FF MCU_CONFIG_GROUP CR_Calibration 38
B068_8800 B068 8BFF MCU_CONFIG_GROUP IRQ ALL 42
B068_8C00 B068_FFFF MCU_CONFIG_GROUP CAN Prescaler 43
B069_0000 BO6F_FFFF Reserved -
B070_0000 BO7F_FFFF Reserved -
B080 0000 BOFF_FFFF Bit RMW alias Bit RMW alias for MCU config Gr (Covers B060 0000 -- BO6F FFFF) -
B100_0000 B10F_FFFF __ |Bit RMW alias Bit RMW alias for SYSC1 (Covers B030_0000 -- B031_FFFF) -
B110_0000 B11F_FFFF _ |Bit RMW alias Bit RMW alias for MEMC (Covers B040_0000 -- B041_FFFF) -
B120_0000 B1FF_FFFF Reserved -
B200 0000 B20F FFFF SHE SHE configuration registers 63
B210_0000 B46F_FFFF Reserved -
B470_0000 B470 3FFF CommonPERI #2 DMAC #0 registers 64
B470_4000 B470 FFFF Reserved -
B471_0000 B471_OFFF CommonPERI #2 MPU for DMAC#0 66
B471_1000 B471_3FFF Reserved -
B471_4000 B471_4FFF CommonPERI #2 DMA Complex #0 registers (Additional registers, RLTs) 68
B471_5000 B471_7FFF Reserved -
B471_8000 B471_83FF CommonPERI #2 CRC#0 70
B471_8400 B471_87FF CommonPERI #2 CRC#1 71
B471_8800 B471_8BFF CommonPERI #2 CRC#2 72
B471_8C00 B471_8FFF CommonPERI #2 CRC#3 73
B471_9000 B473 7FFF Reserved -
B473 8000 B473 FFFF CommonPERI #2 GPIO 74
B474 0000 B474 7FFF CommonPERI #2 PPC 75
B474 8000 B474 FFFF CommonPERI #2 RIC 76
B475_0000 B475_7FFF CommonPERI #2 PPU -
B475_8000 B478 FBFF Reserved -
B478 FCO00 B478 FFFF Reserved -
B479_0000 B47F FFFF Reserved -
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START END

Address Address Group Function PPU No
B480_0000 B480_03FF CommonPERI #0 M.F.Serial ch.0 176
B480_0400 B480_07FF CommonPERI #0 M.F.Serial ch.1 177
B480_0800 B480_OBFF CommonPERI #0 M.F.Serial ch.2 178
B480_0C00 B480_OFFF CommonPERI #0 M.F.Serial ch.3 179
B480_1000 B480_13FF CommonPERI #0 M.F.Serial ch.4 180
B480_1400 B480_17FF CommonPERI #0 M.F.Serial ch.5 181
B480_1800 B480_1BFF CommonPERI #0 M.F.Serial ch.6 182
B480_1C00 B480 1FFF CommonPERI #0 M.F.Serial ch.7 183
B480_2000 B480_7FFF Reserved -
B480_8000 B480_83FF CommonPERI #0 BaseTimer ch.0 88
B480_ 8400 B480 87FF CommonPERI #0 BaseTimer ch.1 89
B480_8800 B480_8BFF CommonPERI #0 BaseTimer ch.2 90
B480 8C00 B480 8FFF CommonPERI #0 BaseTimer ch.3 91
B480 9000 B480 93FF CommonPERI #0 BaseTimer ch.4 92
B480_9400 B480_97FF CommonPERI #0 BaseTimer ch.5 93
B480_9800 B480_9BFF CommonPERI #0 BaseTimer ch.6 94
B480_9C00 B480 9FFF CommonPERI #0 BaseTimer ch.7 95
B480_A000 B480_A3FF CommonPERI #0 BaseTimer ch.8 96
B480_A400 B480 A7FF CommonPERI #0 BaseTimer ch.9 97
B480_A800 B480_ABFF CommonPERI #0 BaseTimer ch.10 98
B480 ACO00 B480 AFFF CommonPERI #0 BaseTimer ch.11 99
B480_B000 B481_FFFF Reserved -
B482_0000 B482_03FF CommonPERI #0 FRT ch.0 208
B482_0400 B482_07FF CommonPERI #0 FRT ch.1 209
B482_0800 B482_0BFF CommonPERI #0 FRT ch.2 210
B482_0C00 B482 OFFF CommonPERI #0 FRT ch.3 211
B482_1000 B482_13FF CommonPERI #0 FRT ch.4 212
B482_1400 B482 17FF CommonPERI #0 FRT ch.5 213
B482_1800 B482 _7FFF Reserved -
B482_8000 B482_83FF CommonPERI #0 ICU ch.0/ch1 224
B482_ 8400 B482 87FF CommonPERI #0 ICUch.2/ch3 225
B482_8800 B482 8BFF CommonPERI #0 ICU ch.4/ch5 226
B482_8C00 B482_8FFF CommonPERI #0 ICU ch.6/ch7 227
B482_9000 B482 93FF CommonPERI #0 ICU ch.8/ch9 228
B482_9400 B482 97FF CommonPERI #0 ICU ch.10/ch11 229
B482 9800 B482_FFFF Reserved -
B483_0000 B483_03FF CommonPERI #0 OCUch.0/cht 240
B483_0400 B483_07FF CommonPERI #0 OCUch.2/ch3 241
B483_0800 B483 0BFF CommonPERI #0 OCUch.4/ch5 242
B483_0C00 B483_OFFF CommonPERI #0 OCUch.6/ch7 243
B483_1000 B483_13FF CommonPERI #0 OCUch.8/ch9 244
B483 1400 B483 17FF CommonPERI #0 OCUch.10/ch11 245
B483_1800 B483 FBFF Reserved -
B483 FC00 B483_FFFF Reserved -
B484 0000 B484 FFFF APPS #5 APPS#5 area -
B485_0000 B489 FFFF Reserved -
B48A_0000 B48B_OFFF Reserved -
B48B_1000 B48B_FBFF Reserved -
B48B_FC00  |B48B_FFFF Reserved -
B48C_0000 B48F FFFF Reserved -
B490_0000 B490_FFFF CommonPERI #0 CAN_FD ch0 256
B491_0000 B491_FFFF CommonPERI #0 CAN_FD ch1 257
B492 0000 B4BF_FFFF Reserved -
B4C0_0000 B4FF_FFFF _ |Bit RMW alias Bit RMW alias for CPERI0(Covers B490_0000 -- B497_FFFF) -
B500_0000 B5FF_FFFF Reserved -
B600_0000 B6FF_FFFF Reserved -
B700_0000 B77F _FFFF Bit RMW alias Bit RMW alias for CPERK2 (Covers B470_0000 -- B47F_FFFF) -
B780_0000 B7BF_FFFF __|Bit RMW alias Bit RMW alias for CPERI#0 (Covers B480_0000 -- B487_FFFF) -
B7C0_0000 B7FF_FFFF Reserved -
B800_0000 FFFE_DFFF Reserved -
FFFE_E000 FFFE_FBFC _|Error Config IRC -
FFFE_FC00 |FFFE_FFFF _ [Error Config BootROM I/F 20
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Table 8-2 S6J311xJAC APPS#5 Area

*x:E/D
START END
Address Address Group Function PPU No
B484 0000 B484 03FF APPS #5 M.F.Serial ch.8 264
B484 0400 B484 07FF APPS #5 M.F.Serial ch.9 265
B484 0800 B484 OBFF APPS #5 M.F.Serial ch.10 266
B484 0C00 B484 OFFF APPS #5 M.F.Serial ch.11 267
B484 1000 B484 13FF APPS #5 M.F.Serial ch.12 268
B484 1400 B484 17FF APPS #5 M.F.Serial ch.13 269
B484 1800 B484 1BFF APPS #5 M.F.Serial ch.14 270
B484 1C00 B484 1FFF APPS #5 M.F.Serial ch.15 271
B484 2000 B484 23FF APPS #5 M.F.Serial ch.16 272
B484 2400 B484 27FF APPS #5 M.F.Serial ch.17 273
B484 2800 B484 2BFF APPS #5 M.F.Serial ch.18 274
B484 2C00 B484 2FFF APPS #5 M.F.Serial ch.19 275
B484_3000 B484 33FF APPS #5 M.F.Serial ch.20 276
B484 3400 B484 37FF APPS #5 M.F.Serial ch.21 277
B484_3800 B484 3BFF APPS #5 BaseTimer ch.12 278
B484 3C00 B484 3FFF APPS #5 BaseTimer ch.13 279
B484 4000 B484 43FF APPS #5 BaseTimer ch.14 280
B484 4400 B484 47FF APPS #5 BaseTimer ch.15 281
B484 4800 B484 4BFF APPS #5 BaseTimer ch.16 282
B484 4C00 B484 4FFF APPS #5 BaseTimer ch.17 283
B484 5000 B484 53FF APPS #5 BaseTimer ch.18 284
B484 5400 B484 57FF APPS #5 BaseTimer ch.19 285
B484 5800 B484 5BFF APPS #5 BaseTimer ch.20 286
B484 5C00 B484 5FFF APPS #5 BaseTimer ch.21 287
B484 6000 B484 63FF APPS #5 BaseTimer ch.22 288
B484 6400 B484 67FF APPS #5 BaseTimer ch.23 289
B484 6800 B484 6BFF APPS #5 BaseTimer ch.24 290
B484 6C00 B484 6FFF APPS #5 BaseTimer ch.25 291
B484 7000 B484 73FF APPS #5 BaseTimer ch.26 292
B484 7400 B484 77FF APPS #5 BaseTimer ch.27 293
B484 7800 B484 7BFF APPS #5 BaseTimer ch.28 294
B484 7C00 B484 7FFF APPS #5 BaseTimer ch.29 295
B484 8000 B484 83FF APPS #5 A/D unit0 296
B484 8400 B484 87FF APPS #5 A/D unit1 , Partial Wake Up 297
B484 8800 B484 8BFF APPS #5 A/D analog input control 298
B484 8C00 B484 8FFF Reserved -
B484 9000 B484 93FF APPS #5 Global Timer 300
B484 9400 B484 FFFF Reserved -

Document Number: 002-05681 Rev. *G

Page 45 of 120



&= CYPRESS

-_— EMBEDDED IN TOMORROW™

S6J311E, S6J311D

Table 8-3 S6J311xHzC Peripheral Map

*x:E/D, z:A/B

START END

Address Address Group Function PPU No
B000_0000 B010_7FFF Reserved -
B010_8000 B010_80FF SystemSRAM SystemSRAM registers -
B010_8100 BO2F_FFFF Reserved -
B030_0000 B030_7FFF SYSCH1 System Controller #1 -
B030_8000 BO3F_FFFF __ |SYSC1 SWDT -
B040_0000 B040_7FFF MEMORY_CONFIG_GROUP |IRC0O 21
B040_8000 B040_FFFF MEMORY_CONFIG_GROUP |TPUO 19
B041_0000 B041_OFFF MEMORY_CONFIG_GROUP |TCRAM Control Status Register 16
B041_1000 B041_1FFF MEMORY_CONFIG_GROUP |TCFlash Control Status Register 17
B041_2000 B041_20FF MEMORY_CONFIG_GROUP |WFlash Control Status Register 18
B041_2100 B04F _FFFF Reserved -
B050_0000 BO5F_FFFF Reserved -
B060_0000 B060_007F MCU_CONFIG_GROUP Protection register area -
B060_0080 B060_00FF MCU_CONFIG_GROUP RUN profile register area -
B060_0100 B060_017F MCU_CONFIG_GROUP PSS profile register area -
B060_0180 B060 _O1FF MCU_CONFIG_GROUP APP profile register area -
B060 0200 B060 027F MCU_CONFIG_GROUP STS profile register area -
B060_0280 B060_02FF MCU_CONFIG_GROUP System register area -
B060_0300 B060_037F MCU_CONFIG_GROUP CSsv -
B060_0380 B060_03FF MCU_CONFIG_GROUP RESET -
B060_0400 B060_047F MCU_CONFIG_GROUP SCT(Fast CR) 34
B060_0480 B060_04FF MCU_CONFIG_GROUP SCT(Slow CR) 33
B060_0500 B060_05FF MCU_CONFIG_GROUP SCT(Main clock) 35
B060_0600 B060_067F MCU_CONFIG_GROUP Clock System -
B060_0680 B060_06FF MCU_CONFIG_GROUP Special register area -
B060_0700 B060_07FF MCU_CONFIG_GROUP Debug register area -
B060_0800 B060_BFFF MCU_CONFIG_GROUP Mode -
B060_C000 B060_FFFF MCU_CONFIG_GROUP HWDT -
B061_0000 B061_7FFF Reserved =
B061_8000 B061_FFFF MCU_CONFIG_GROUP RTC 32
B062_0000 B063 FFFF MCU_CONFIG_GROUP EIC -
B064_0000 B065_FFFF Reserved -
B066_0000 B067_FFFF Reserved -
B068_0000 B068_7FFF MCU_CONFIG_GROUP BURAMIF -
B068_8000 B068_83FF MCU_CONFIG_GROUP EICU 37
B068_8400 B068 87FF MCU_CONFIG_GROUP CR_Calibration 38
B068_8800 B068 8BFF MCU_CONFIG_GROUP IRQ ALL 42
B068_8C00 B068 FFFF MCU_CONFIG_GROUP CAN Prescaler 43
B069_0000 BO6F_FFFF Reserved -
B070_0000 BO7F_FFFF Reserved -
B080 0000 BOFF FFFF Bit RMW alias Bit RMW alias for MCU config Gr (Covers B060_0000 -- BO6F_FFFF) -
B100_0000 B10F_FFFF Bit RMW alias Bit RMW alias for SYSC1 (Covers B030_0000 -- B031_FFFF) -
B110_0000 B11F_FFFF Bit RMW alias Bit RMW alias for MEMC (Covers B040 0000 -- B041_FFFF) -
B120_0000 B1FF_FFFF Reserved -
B200_0000 B20F _FFFF SHE SHE configuration registers 63
B210_0000 B46F_FFFF Reserved -
B470_0000 B470 3FFF CommonPERI #2 DMAC #0 registers 64
B470_4000 B470_FFFF Reserved -
B471_0000 B471_OFFF CommonPERI #2 MPU for DMAC#0 66
B471_1000 B471_3FFF Reserved -
B471_4000 B471_4FFF CommonPERI #2 DMA Complex #0 registers (Additional registers, RLTs) 68
B471_5000 B471_7FFF Reserved -
B471_8000 B471_83FF CommonPERI #2 CRC#0 70
B471_8400 B471_87FF CommonPERI #2 CRC#1 71
B471_8800 B471_8BFF CommonPERI #2 CRC#2 72
B471_8C00 B471_8FFF CommonPERI #2 CRC#3 73
B471_9000 B473 _7FFF Reserved -
B473 8000 B473 FFFF CommonPERI #2 GPIO 74
B474_0000 B474_7FFF CommonPERI #2 PPC 75
B474 8000 B474 FFFF CommonPERI #2 RIC 76
B475_0000 B475_7FFF CommonPERI #2 PPU -
B475 8000 B478 FBFF Reserved -
B478 FC00 B478 FFFF Reserved -
B479 0000 B47F _FFFF Reserved -
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START END

Address Address Group Function PPU No
B480_0000 B480_03FF CommonPERI #0 M.F.Serial ch.0 176
B480 0400 B480 07FF CommonPERI #0 M.F.Serial ch.1 177
B480_0800 B480_0BFF CommonPERI #0 M.F.Serial ch.2 178
B480 0C00 B480 OFFF CommonPERI #0 M.F.Serial ch.3 179
B480_1000 B480_7FFF Reserved -
B480 8000 B480 83FF CommonPERI #0 BaseTimer ch.0 88
B480_8400 B480_87FF CommonPERI #0 BaseTimer ch.1 89
B480 8800 B480 8BFF CommonPERI #0 BaseTimer ch.2 90
B480_8C00 B480 _8FFF CommonPERI #0 BaseTimer ch.3 91
B480_9000 B480 93FF CommonPERI #0 BaseTimer ch.4 92
B480 9400 B480 97FF CommonPERI #0 BaseTimer ch.5 93
B480_9800 B480 9BFF CommonPERI #0 BaseTimer ch.6 94
B480_9C00 B480 9FFF CommonPERI #0 BaseTimer ch.7 95
B480_A000 B480_A3FF CommonPERI #0 BaseTimer ch.8 96
B480_A400 B480_A7FF CommonPERI #0 BaseTimer ch.9 97
B480_A800 B480_ABFF CommonPERI #0 BaseTimer ch.10 98
B480_AC00 B480_AFFF CommonPERI #0 BaseTimer ch.11 99
B480_B000 B481_FFFF Reserved -
B482_0000 B482_03FF CommonPERI #0 FRT ch.0 208
B482_0400 B482 _07FF CommonPERI #0 FRT ch.1 209
B482_0800 B482_0BFF CommonPERI #0 FRT ch.2 210
B482_0C00 B482 _OFFF CommonPERI #0 FRT ch.3 211
B482_1000 B482_13FF CommonPERI #0 FRT ch.4 212
B482_1400 B482 17FF CommonPERI #0 FRT ch.5 213
B482_1800 B482_7FFF Reserved -
B482_8000 B482_83FF CommonPERI #0 ICU ch.0/cht 224
B482_8400 B482_87FF CommonPERI #0 ICUch.2/ch3 225
B482_8800 B482_8BFF CommonPERI #0 ICU ch.4/ch5 226
B482_8C00 B482_8FFF CommonPERI #0 ICUch.6/ch7 227
B482_9000 B482_93FF CommonPERI #0 ICU ch.8/ch9 228
B482 9400 B482 97FF CommonPERI #0 ICU ch.10/ch11 229
B482_9800 B482_FFFF Reserved -
B483 0000 B483 03FF CommonPERI #0 OCUch.0/chi 240
B483_0400 B483 07FF CommonPERI #0 OCUch.2/ch3 241
B483 0800 B483 OBFF CommonPERI #0 OCUch.4/ch5 242
B483_0C00 B483 _OFFF CommonPERI #0 OCUch.6/ch7 243
B483 1000 B483 13FF CommonPERI #0 OCUch.8/ch9 244
B483 1400 B483 17FF CommonPERI #0 OCUch.10/chi1 245
B483 1800 B483 FBFF Reserved -
B483_FC00 B483_FFFF Reserved -
B484 0000 B484 FFFF APPS #5 APPS#5 area -
B485_0000 B489 FFFF Reserved -
B48A_0000 B48B_OFFF Reserved -
B48B_1000 B48B_FBFF Reserved -
B48B_FC00  [B48B_FFFF Reserved -
B48C_0000 B48F _FFFF Reserved -
B490 0000 B490 FFFF CommonPERI #0 CAN_FD ch0 256
B491_0000 B4BF_FFFF Reserved -
B4C0_0000 B4FF_FFFF  [Bit RMW alias Bit RMW alias for CPER0(Covers B490 0000 -- B497_FFFF) -
B500_0000 B5FF_FFFF Reserved -
B600_0000 B6FF_FFFF Reserved -
B700_0000 B77F _FFFF Bit RMW alias Bit RMW alias for CPERH#2 (Covers B470_0000 -- B47F _FFFF) -
B780_0000 B7BF_FFFF  [Bit RMW alias Bit RMW alias for CPERH0 (Covers B480_0000 -- B487_FFFF) -
B7C0_0000 B7FF_FFFF Reserved -
B800_0000 FFFE_DFFF Reserved -
FFFE_E000 FFFE_FBFC |Error Config IRC -
FFFE_FCO00 [FFFE_FFFF _ |Error Config BootROM I/F 20
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Table 8-4 S6J311xHzC APPS#5 Area

*x:E/D, z:A/B

START END

Address Address Group Function PPU No
B484 0000 B484 37FF Reserved -
B484 3800 B484 3BFF  |APPS #5 BaseTimer ch.12 278
B484 3C00 B484 3FFF APPS #5 BaseTimer ch.13 279
B484 4000 B484 43FF APPS #5 BaseTimer ch.14 280
B484 4400 B484 47FF APPS #5 BaseTimer ch.15 281
B484 4800 B484 4BFF  |APPS #5 BaseTimer ch.16 282
B484 4C00 B484 4FFF APPS #5 BaseTimer ch.17 283
B484 5000 B484 53FF APPS #5 BaseTimer ch.18 284
B484 5400 B484 57FF APPS #5 BaseTimer ch.19 285
B484 5800 B484 5BFF APPS #5 BaseTimer ch.20 286
B484 5C00 B484 5FFF APPS #5 BaseTimer ch.21 287
B484 6000 B484 63FF APPS #5 BaseTimer ch.22 288
B484 6400 B484 67FF APPS #5 BaseTimer ch.23 289
B484 6800 B484 6BFF APPS #5 BaseTimer ch.24 290
B484 6C00 B484 6FFF APPS #5 BaseTimer ch.25 291
B484 7000 B484 73FF APPS #5 BaseTimer ch.26 292
B484 7400 B484 77FF APPS #5 BaseTimer ch.27 293
B484 7800 B484 7BFF  |APPS #5 BaseTimer ch.28 294
B484 7C00 B484 7FFF APPS #5 BaseTimer ch.29 295
B484 8000 B484 83FF APPS #5 A/D unit0 296
B484 8400 B484 87FF APPS #5 A/D unit1 , Partial Wake Up 297
B484 8800 B484 8BFF APPS #5 A/D analog input control 298
B484 8C00 B484 8FFF Reserved -
B484 9000 B484 93FF APPS #5 Global Timer 300
B484 9400 B484 FFFF Reserved -

When MPU attribute of Cortex-R5 is configured as "Normal", store buffer inside Cortex-R5 can operate and write data can be
merged. To avoid influence of this data merger, MPU attribute "Device" or "Strongly Ordered" should be used.

MPU attribute "Device" or "Strongly Ordered" must be used for areas below, to avoid this influence.

- Backup RAM area (BACKUP_RAM) [0E80_0000 ~ OE87_FFFF]
-  Peripheral area (Peri area) [BO00_0000 ~ B7FF_FFFF]
- Error Config area (ERRCFG) [FFFE_E000 ~ FFFE_FFFF]

MPU attribute "Device" or "Strongly Ordered" is required for accesses to areas below, in particular situation.

- FLASH Memory (when writing commands)

SHE OFF product is prohibited to access SHE area (B200_0000 to B20F_FFFF)
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9. Pin Statuses In CPU Status

Table 9-1 S6J311xJAC* Pin State Table
*x: E/D

S6J311E, S6J311D

External Reset Factor 1 External Reset Factor 2
External
factor After extemal | While Generating Extemal |  Atter Releasing EX(E:’:.LESE( Sleep mode Stop mode "4 Timer mode *4
generation factor releasing tor Extemal Factor 5
in progress 3
I} @ @ ) 5| g 3 3 3 3 3
2 PinName o | B 5 |3 5| ¢ g IR R & i8s | 85 883 | %89
& aq 22 |24°| S g2 2 |2,%] 2a [E40 T g S5 g &g S5 °58
55 55 [E55| §5 55 5 [E55| 35 |£55 s [ gEo Eet ] £80
€8 | §2 (232 =3 | £9 | B |2ig| £E |28 = 2 g22 | d9% | f2z | §5¢
2 | 3c |3%%| 8% | =e |z |z%%g|Ec |3%% 5 £85 £85 e85 e85
s |z 3| 2 & 5= 818 |= 3 562 Fidd 55 55
= ) £ £ a| E [} 2= E 2= £
2 [P000/SOT2_1
3_|P001/SCS20_1
4_|P002/SCS21_1/TIOAD_1
5 _{Poousosze | Hi-Znput Hi-Z/input
6 |P004/SCS23_1/TIOAT_1 bmk; bmkz "
7_|PO05/ING_0/SIN3_0
8_|PO06/IN7_0/SOT3_0/SDA3_0
9_[P007/ING_0/SCK18_1/SCK3_0/SCL3 0
10_|PO0/ING_0/SCS180_1/SCS30_0/TIOA0_O0
11 |PO09/IN10_O/SING_O/TIOA1_O/INTO_1 bg‘;fe'z"(f‘” b::;f;!‘](lf:)
12_|PO10/IN11_0/SOT8_0/SDAB_O/TIOA2_0
13 |POT1/SIN18_1/TI0A2 1
14_|P012/0UT5_0/SCK8_0/SCLB_0/TIOA3_0
15 _|POT3/0UT6_0/SCS80_0/TIOA4 0
16 _|PO14/SOT18_1/TIOA3_1
17_|PO15/0UT7_0/SCSB1_0/TIOA5 0 I -
16 |P016/0UT8_0/SCS82_0/TIOA6 0 ook Hracken
19_|P017/0UT9_0/SCS83_0/TIOA7_0
20_|P018/0UT10_0/TIOAB 0
21 |P019/0UT11_0/TIOB0_O/TEXT0_O
22 |P020/SOTO_0/SDA0_0/TIOB1_O/TEXT1_0
23 _|P021/SCK4_1/SCK0_0/SCL0_0/TIOB2_0
Hi-Z/Input Hi-Z/Input
24 |P022/SINO_0/TIOB3_0/INT3_0 Docre dp(‘n oot d"(,”
25_|P023/SIN4_1/SCS0_0/TIOB4_0
26 |P024/SOT4_1/TIOB5_0 Hi-Z/Input Hi-Z/Input
27_|P025/SCS40_1 blocked blocked
28 |P026/SCS41_1
29 |P027/SCS42_1/TIOA4_1/TIOB6_O/INT1_1/TEXTO_1 Hi-Z/Input Hi-Z/Input
30_|P028/0UTO_1/SIN1_O/TIOB7_0/INT4_0 blocked (‘1) blocked (*1)
31_|P029/OUT_1/SOT1_0/SDAT_0/AND
32_|P030/OUT2_1/5CS43_1
33 |P031/0UT_1/SCS1_0/ANT
34_|P100/0UT4_1/SCK1_0/SCL1_O/AN2
35_|P101/0UT5_1/AN3 Hi-Znput Hi-Z/Input
36 |P102AN4 blocked blocked
37_|P103/0UT6_1/SIN17_0/ANS
38_|P104/SOT17_0/SDA17_0
39 |P105/0UT7_1/SCK17_0/SCL17_O/TIOAS 0
40_|P105/0UT8_1/TX1_2/SCS170_0
41_|P107/0UTe_1/RX1_2/SINT9_0/TIOAT0_0/INT2_1 Hi-Z/nput Hi-Z/Input
42_|P108/0UT10_1/SOT19_0/SDA19_O/AN6/TIOAT1_O/INT3 1 iz st el blocked (*1) blocked (‘1)
- immed
49 PI09/OUTI_1/SINIS_1/SCK19_0/SCL19_OTIOAT2 0 With control Hi-Z/Input blocked Laststaws | AU | i zinout blocked | HiZinput blocked belor the shutdown | LStstale | Laststate Last state
47_|P110/SCS190_0/AN7 e aras® | blocked bl retained | retained (3) retained (‘3)
48_|P111/SIN1B_0/ANS
49 |P112/50T18_0/SDA18_0/ANO/TIOAT3 0 Hi-Zlinput Hi-Z/input
50_|P113/SOT19_1/SCK18_0/SCL18_O/TIOAS_{ blocked blocked
51_|P114/SCS180_O/AN10/TIOAB_1
55 [P115
56 |P116/ANI1
57_|P117/AN12/INT4_1 Hi-Z/nput Hi-Z/Input
58_|P118/AN13/INT5 1 blocked (‘1) blocked (*1)
59 |P119/SCS60_0/AN14
60_|P120/SCS61_O/ANTS
61_|P121/SCS160_O/AN16/TIOA14_0
62 |P122/SCS62_0/AN17/TIOA11_1
63 |P123/SCS63_0/ANTBITIOAT2_1 )
64 |P124/SIN16_0/TIOA15_0 ":;fc':zg' ":)‘if‘c‘:s:‘
65 _|P125/SOT16_0/SDA16_0/TIOAT6_0
66 |P126/SCK16_0/SCL16_O/ANTS
67_|P127/SCS203_O/AN2O/TEXTT_{
68_|P128/SCS200_0/AN21/TEXT2_1
69 |P129/IN6_1/SCS201_0/AN22
Hi-Z/Input Hi-Z/Input
70 |P130/IN7_1/SIN6_O/AN23/INT5_0 Docke d“m oot d"(,”
71_|P131/IN8_1/SOT6_0/SDA6_0/AN24 R .
72_|P200/SCS202_O/ANZ5/TIOA17_0 blocked blockea
73_|P201/SIN20_0/AN26/TIOAT8_0
Hi-Znput Hi-Z/Input
74 |P202/IN9_1/SCK6_0/SCL6_O/INTE_1 ke (1) plocked (1)
75_|P203/IN10_t
76_|P204/INT1_1/SOT20_0/SDA0_0/AN2T Hi-Znput Hi-Z/Input
77_|P205/SCK20_0/SCL20_0/ANZB/TEXT3_{ blocked blocked
78_|P206/SCS43_O/AN2S/TEXTA_T
Hi-Zlnput Hi-Z/Input
79 |P207/SCK4_0/SCL4_O/AN3O/INT7_1/TEXTS_1 Dloske: dp(‘ﬂ blocke d"(,‘)
80 _|P208/SCS42_0/ANS1/TIOAT9_0 Hi-Z/nput Hi-Zinput
81_|P209/SOT4_0/SDA4_O/ANS2/TIOA20_0 blocked blocked
Hi-Z/nput Hi-Z/Input
82 |P210/IN0_2/SING_O/ANS3/TIOA21_0/INT6_0 blocked (1) plocked (1)
83 |P211/IN1_2/SCS40_0/ANS4/TIOA22_0 Hi-Z/nput Hi-Z/Input
84_|P212/IN2_2/SCS50_1/SCS41_O/AN35/TIOA13_1 blocked blocked
85 |P213/IN3_2/SIN5_1/TIOA14_1/INT8_1 bg‘;i/e";"(f‘” b:};ﬂz"(‘f“)
Hi-Z/Input Hi-Z/Input
86 |P214/IN4_2/SOT5_1/TIOA15_1 b\ock:d bluck:ﬂ
Hi-Znput Hi-Z/Input
87 |P215/IN5_2/SCK5_1/TIOA16_1/INT9_1 blocked (1) Dlockad (1)
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S6J311E, S6J311D

Extemal Reset Factor 1 External Reset Factor 2
External
Exteral Reset . .
factor After extemal While Generating External After Releasing X Factor 3 Sleep mode Stop mode "4 Timer mode *4
generation | factor releasing Factor External Factor 5
in progress 3
£
S o ® B ® m S| o B k' B B 3 FIR
Fi GPORTEN 3 8 L % 8 8 . 2 3 . £ 2o 2 ~ 2~ - 2~
H Pin Name Conrol | § § |3 =] % § § |3 5|8 |3 = és 353 853 353 269
& g g g g ¢ g g g 5| 8 g 3 < 897 29 2973 2
s | 23 |2, 53 23 | 33 |25 35 |24 ] g S52 s5g s5g s5d
= 28 |z | E¢ £8 28 |zek| 28 [Eek 5 s gy gy o guE
28 | §2% |s3¢9| 28 7 8 |539| g8 |58¢ £ 2 5§68 5§68 5§58 §53
g8 85 225 =1 835 85 225 | 88 |225% 2 T Ba B 85
= sc |52 o 2 € e |22 sc |52 s 88¢g 28¢g 88 80
T < 2 |z 2| & < TS |z g| EC (e EQ EQQ E2Q £E23
] I R ] s |z g|& |T 3 =58 56 o8 56o
£ £ 8 £ £ 8| £ 8 52 5¢ 50 5¢
=3 = = I I I I
90 |P216/SIN15_0
91 _|P217/50T15_0/SDA15.0
92_|P218/SCK15_0/SCL15_0/ANSETEXT2_0 Hi-Znput Hi-ZlInput
93 |P219/SCS5150_0/ANS7/TEXT3 0 blocked blocked
94_|P220/ING_2/SCS53_0/ANG8
9 |P221/SCS52 0
Hi-Z/Input Hi-Z/Input
P222/IN7. IN /AN39/INT7_
96 |P222/IN7_2ISING_O/ANSS/INTZ_O blocked (‘1) blocked (*1)
97_|P223/IN8_2/PWU_ANO/SCS51_0/ANAD Hi-Znput Hi-Z/Input
98_|P224/IN9_2/PWU_ANI1/TX0_2/SCS50_0/ANA1 blocked blocked
99 P225/IN10_2/PWU_AN2/RX0_2/SOT5_0/SDA5_0/AN42/INTO_O0 Hi-2Zlinput Hi-Zlnput
Hiz Hi-Znput Status immediately | | oo | Lagtstate (oot () Laststate  [—ocked ()
100 [P226/IN11_2/PWU_ANS/SCK5_0/SCL5_O/ANA3/TIOAT7_1 With control Hi-Z/Input blocked ILast status P | Hi-Zinput blocked | Hi-2Z/nput blocked | before the shutdown ) " .
blocked retained | retained (‘3) Hi-Zlinput retained (‘3) Hi-Znput
104 |P227/PWU_AN4/SCK10_0/SCL10_0/AN44/TIOA23_0 retained retaine blocked blocked
105 [P226/PWU_ANS/TX0_1/SOT10_0/SDA10_0/AN45/TIOA24_0
Hi-Z/nput Hi-Z/Input
106 |P229/0UTO_0/PWU_ANG/RX0_1/SIN10_O/AN4G/TIOA25_O/INTS_0 ooked (1) blocked (1)
107 |P230/OUTT_0/PWU_AN7/SCS103_0/AN47/TIOA26 0
108 |P231/0UT2_0/SCS102_0/AN4G/TIOA27_0
109 |P300/OUT3_0/SCS101_0/AN49/TIOA28_0
110 [P301/0UT4_0/SCS100_0/ANSO/TIOATS_1 Hi-Znput Hi-Zlnput
111 |P302/SINT4_O/ANGT/TIOATS 1 blocked blocked
112 |P303/SOT14_0/SDA14_0
113 |P304/SCK14_0/SCL14_0/AN52/TIOAZ0_1/TEXT4_0
114 |P305/SCS140_0/ANS3/TIOA29_O/TEXT5_0
115 [NMIX Input enabled Input enabled Input enabled Input enabled Input enabled | Input enabled Input enabled Input enabled
Hi-Z/Input Hi-Z/Input
116 |P306/TX0_0/SCS73_0/ANS4 e M
Hi-Z/Input Hi-Z/Input
117 |P307/RX0_0/SCS72_0/ANS5/INT1_0 blocked (1) blocked (1)
118 |P308/INO_1/SCK13_0/SCL13_0/ANS6/TIOAZ8_1 H-Z/nput Hi-Z/Input
119 [P309/INT_1/SCS130_0/ANS7/TIOA29_1 blocked blocked
Hi-Z/Input Hi-Z/Input
120 |P31i IN1. INT1:

0 [P310/SINIS_O/NTIS 0 blocked (1) blocked (‘1)
121 |P311/SOT13_0/SDAT3_0 iz s ot H-Z/nput Last state Hi-Z/input
122 |P312/IN2_1/SCS71_0/ANS8 - & tatus immediately blocked retained ('3) blocked

= = With control Hi-Z/Input blocked JLaststatus | TZMPU | nput blocked | Hi-Z/input blocked | before the shutdown | =25t Stt® Last state
123 |P313/IN3_1/SOT7_0/SDA7_O/ANSS/INT10_1 retained blocked retaine retained | retained ("3) Hi-Z/Input Hi-Z/Input
_1/SOT7_ & ) blocked (‘1) blocked (‘1)
124 |P314/IN4_1/SCK7_0/SCL7_O/AN6O/TIOA7_1 - izt
i-Z/npu i-Znpu
125 |P315/IN5_1/SCS70_O/AN61/TIOAB_1 bocked Hocked
126 [P316/TIOA2T_{
127 [P317/TX1_1/ANG2/TIOAS_1/INT11_1 R izt
li-Z/Input li-Z/Input
128 |P316/RX1_1/TIOAT0_1/INT9_0 plocked (1) blocked (1)
129 |P319/SIN7_O/ANG3/INTT2_1
Hi-Zinput Last state Hi-Z/nput
1 P320/PWUTR(
30 |P320/PWUTRG blocked | retained ('3) ('5)| _blocked
Pull-up
, Pull-up Pull-up Pull-up Pull-up
131 P32t Pull-up Pull-up Pull-up Pull-up Lz',:::i::!‘:‘i:;i& (Laststate | (Last state ﬂ;'{%, (Last state (Hi-Znput
o retained) *6 | retained (3) *6 retained (3))*6 | blocked) (‘6)
retaine) '6
184 [TRST/P322 Input enabled Input enabled Input enabled Input enabled
135 |TDO/P323 - - - Input enabled (Status |Input enabled| Input enabled | Input enabled | Input enabled | Input enabled
immediately before the | (Last state | (Last state (Hi-Z/input (Last state (Hi-Z/input
136 |TDUP324 shutdown retaine) *6 | retained) *6 | retained (3)) *6 | blocked) (‘6) | retained (‘3)) *6 |  blocked) (6)
Input enabled Input enabled Input enabled Input enabled
137 |[TMS Input enabled Input enabled Input enabled Input enabled
138 |TCK pu ol oul pu
Hi-Z/Input Hi-Z/Input
1 P325/SIN21_0/INT1

39 |P326/SIN21_O/NT10.0 blocked (‘1) blocked (1)
140 |P326/SOT21_0/SDA21_0 Hi-Z Status immediately
141 |P327/SCK6_1/SCK21_0/SCL21_0 With control Hi-Z/Input blocked ILast status "L‘I'Z/ ‘:";‘ Hi-Z/input blocked | Hi-Z/input blocked | before the shutdown | 25! S‘a;e Las‘;a‘% Last 5:"93

P locke bl retaine retained (‘3) Hi-Zinput retained (‘3) Hi-Z/input
142 |P328/SOT6_1/SCS210_0 blocked blocked
143 [P329/SING_1
144 [P330
145 [MD Input enabled Input enabled Input enabled Input enabled Input enabled | Input enabled Input enabled Input enabled
146 [X0
147 X1
149 |P331/SCS60_1
HiZ Status immediately
Hi-Z/Input Last state Last state Hi-Z/Input Last state Hi-Z/Input
150 |Pacorscsst 1 With control Hi-Z/Input blocked Maststatus | O | Hi-Zinput blocked | Hi-Zinput blocked | before the shudown | B RS | BT bracked otained (3) Brackan
- retained retaine
151 [RSTX Input enabled Input enabled Input enabled Input enabled Input enabled | Input enabled Input enabled Input enabled
Hi-2Z/Input Hi-Z/Input
185 |P401/INO_O/TX1_0/SCS62_1 e M
Hi-2Z/Input Hi-Z/Input
1 P402/IN1_0/RX1_0/ 1/ INT2

56 [P402/IN1_0/RX1_0/SCS63_1/SCS90_0/INT2_0 blocked (‘1) blocked (1)
157 |P403/IN2_0/TRACEDATAO Hi-Z/Input Hi-Z/Input
158 |P404/IN3_0/TRACEDATAT blocked blocked

Hi-2Z/Input Hi-Z/Input
1 P405/IN4. IN INT11_0/TRACEDATA2

59 |P40S/ING_O/SING_O/INT11_O/TRACE blocked (‘1) blocked (1)
160 |P406/SOT9_0/SDA9_0/TRACEDATA3 Hi-Z/Input Hi-Z/Input
161 |P407/SCK7_1/SCK9_0/SCLO_O/TRACEDATA4 blocked blocked

Hi-2Z/Input Hi-Z/Input
162 |P4( IN2_0/INT12_0/TRACEDATA!

62 |PA0BISINZ D/INTI2 OTRAC ° blocked (‘1) blocked (*1)
163 |P409/SOT2_0/SDA2_0/TIOA24_1/TRACEDATA6 Hi-Z/Input Hi-Z/Input
164 [P410/SCS70_1 blocked blocked

Hi-Z Status immediately Hi-Z/input Hi-Z/Input
165 |P411/SCS71_1/SCK2_0/SCL2_0/INT13_1/TRACEDATA7 -2
- — — - With control Hi-Z/Input blocked Jaststatus | HZPU | Zinout blocked | Hi-Zinput blocked | before the shutdown | 25t State | Last state blocked (1) Last state blocked (1)
blocked : retained | retained (‘3) retained (‘3)
166 |P412/SCS72_1/TIOA25_1 retained retaine Hi-Z/Input Hi-Z/Input
= - blocked blocked
Hi-2Z/Input Hi-Z/Input
167 |P41. 73_1 20 INT14_1
67 |P413/SCS78_1/S0S20 D/INTI4. blocked (‘1) blocked (1)
Hi-2Z/Input Hi-Z/Input
168 |P414/SCS21_0/SIN11_0 blocked blocked
Hi-Z/nput Hi-Z/nput
41, TIOA2¢
169 |P415/SOT11_0/SDAT1_0/TIOA26_1/INT13_0 bockes (1) blcked (1)
Hi-2Z/Input Hi-Z/Input
170 |P416/IN5_0/SIN7_1/SCK11_0/SCL11_0/TIOA22_1 blocked blocked
171 |P417/SOT7_1/SCS110_0/TIOA23_1/INT15_1 Hi-Z/Input Hi-Z/Input
172 [P418/SCS22_0/SINT2_0/INT14_0 blocked (‘1) blocked (*1)
173 |P419/SCS23_0/SOT12_0/SDA12_0/TIOA27_1 o i
174 |P420/SCK2_1/SCK12_0/SCL12_OTRACECLK -Zinput - Zinput
blocked blocked
175 |P421/SIN2_1/SCS120_0/TRACECTL.
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& CYPRESS

Table 9-2 S6J311xHzC Pin State Table

*x: E/D, zz. A/B

S6J311E, S6J311D

Extemal Reset Factor 1 Extomal Reset Factor 2
Extemal
Exteral Reset .
factor After extenal | While Generating Extemal |  After Releasing eor s Sleep mode Stop mode *4 Timer mode *4
generation | factor releasing tor Exteral Factor 5
in progress s
= = = w o k-]
s o o 5 o o 5| o s = B 3 E 3
2 GPORTEN | & 8 s 2| 3 8 8 s 2| 8 s £ g P E-T g5 S
< Pin Name o ] 5 |3 3| & § 5 |2 351§ | 3 &« 253 e 253 8565
[ ntrol 20 20 |8 6 g 2@ 20 |8 8| 24 |8 8 3 o Lu 55 2 Loy 552
é § $f |a8g| T8 s 8 8 |sgg| 28 s g g s F gmE s o E g2 E
ol 55 |Egg £8 ol 52 |Egg| 58 |E2g § 3 ca o 2a o ca o ga o
28 28 |839 28 28 28 |8592| 28 |839 2 2 §6 0 §50 §50a §50
835 88 |E25 ca 835 88 |35 | 88 |£E25% £ 2 355 8 355 g%
2 | 258G of S8 | g2 |89 2 |f8¢ 5 85 gsg 85 285
£ £ 2 5 2 E £ z 5| € 2 3 EQqp £E2a EQqp E2q
2 2 = g| 8 2 2 (= g|lg [T 8§ 50% e s56¢ sac
£ £ a £ £ o] = a E I k4 I
2 |PO00/SOT2 1
3_|Poot/scszo 1
4_|Pova/scsze 1
— Hi-Z/Input Hi-Z/Input
5_|P00S/ING_0/SING_0 e M
6 |P006/SOT3 0/SDA3 0/IN7_0
7_|P007/SCK3_0/SCL3_0/ING_0
8 _|PO08/ING_0/SCS30_0/TIOAD_0
9 [P009/IN10_0/TIOAT_0/INTO_1 br;zf;zp(f“) m’;‘f;z"“f“)
10_|POT0/N11_0/TIOAZ 0
11_|P012/0UT5_O/TIOA3 0
12_|P013/0UT6_0/TIOA4_0
13_|PO15/0UT7_0/TIOAS 0
14_|P016/0UT8_0/TIOAG 0 — —
15 _|P017/0UTS_O/TI0A7_0 o brocked
16_|P018/0UT10_0/TIOAB_0
17_|PO18/0UTI1_0/TIOBO_O/TEXTO O
18 |P020/SOTO_0/SDAO_O/TEXTI_O/TIOB1_0
19_|P021/SCK0_0/SCLO_0/TIOB2_0
20 |P022/SINO_O/TIOB3_0/INT3 0 bg'éi/e';"(‘f'” b";‘i/e‘zp(‘f“)
21_|P023/SCS0_0/TIOB4 0 Hi-Z/nput Hi-Z/input
22_|P024/TIOB5 0 blocked blocked
23 |P027/TIOA4_1/TIOB6_0/INT1_1/TEXTO_1 Hi-Z/Input Hi-Z/Input
24_|P028/0UTO_1/SIN1_O/TIOB7_O/INT4_0 blocked (*1) blocked (*1)
25_|P029/ANO/SOT1_O/SDAT_0/0UT1_1
26 |P030/0UT2 1
27_|P031/0UT3_1/SCST_0/ANT
28_|P100/ANZ/SCK1_0/SCL1_0/0UT4 1 Hi-Zlnput Hi-Zlinput
29 |P101/0UT5_1/ANS blocked blocked
30_|P103/0UT6_1/ANS
31_|P105/0UT7_1/TI0A9_0
32 |P106/0UT8 1
33_|P107/0UTS_1/TIOAT0_0/NT2_1 Hi-Z/nput Hi-Zinput
34_|P108/0UT10_1/ANG/TIOATT_0/NTS_1 blocked (*1) blocked (*1)
35_|P109/0UTI1_1/TIOA12 0 g
= = Hi-Z Hi-Z/input Status immediately |\ oo giate | Last state Last state
33_|P112AN9/TIOAT3 0 With control Hi-Z/Input blocked Last status Hi-Z/input blocked | Hi-Zinput blocked | before the shutdown » .
blocked b rotained | retained (8) |  HizZinput retained (3) | Hi-Zinput
40 [P113/TIOAS 1 retained retaine blocked blocked
41_|PI14/ANIOTTIONS 1
% |Pis
46 |P117/AN12/INT4_1 Hi-Z/Input Hi-Z/Input
47_|P11B/ANI3INTS 1 blocked (‘1) blocked (*1)
48 _|[P1ig/ANI4
49 |P120/AN15
50_|P122/ANT7TIOATT_T
51_|P123/ANIBITIOAT2 1 Hi-Zlnput Hi-Zlinput
52_|P126/ANTS blocked blocked
53_|P127/AN20TEXTI 1
54_|PT28/AN2I/TEXT2 |
55_|P129/IN6_1/AN22
56 |P130/IN7_1/AN23/INT5_0 bgﬂpﬁl m};‘fe‘zﬁ‘:")
57 |P131/IN8_1/AN24 i Tzt
Hi-Zinput Hi-Z/input
58 [P202/INS_1/INT6 1 ko (1) onten (1)
59_|P203/N10_1
60 |P204/IN11_1/AN27 Hi-Z/Input Hi-Z/Input
61_|P205/AN2B/TEXTS 1 blocked blocked
62_|P206/AN29/TEXT4_1
63 |P207/AN3O/INT7_1/TEXT5_1 bg;f;z"(f“) b";‘f;zp“f“)
64_|P20B/ANG1/TIOA19 0 Hi-Z/nput Hi-Zinput
65_|P209/ANG2/TIOA20 0 blocked blocked
66 |P210/IN0_2/AN33/TIOA21_0/INT6_0 bg‘(;f;zp(‘j“) m':‘j;;”“f“)
67 |P211/IN1_2/AN34/TIOA22 0 Hi-Z/Input Hi-Z/Input
68_|P212/IN2_2/ANG5/TIOAT3_1 blocked blocked
69 |P213/IN3_2/TIOA14_1/INT8_1 bﬂi;fi?’ﬁ‘n b";‘éf/e‘z"(‘f“)
70 |P214/IN4_2TIOA1S_1 ey ookt
71 |P215/IN5_2TIOA16_1/INT9_1 m':'j;;"(f“) b";:f;:"“f“)
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aCYPRESS' S6J311E, S6J311D

External Reset Factor 1 Extemal Resel Factor 2
Extemal
Exteral Resot . .
factor After external | While Generating Extemal |  After Releasing X 2;”0'“:0' Se“ Sleep mode Stop mode "4 Timer mode *4
generation | factor releasing tor External Factor 5
in progress 2
s @ @ el @ @ 5| o el b 3 3 B 3
2 2 2 3 2 2 2 2o~
H Pin Name GPORTEN | £ s |3 s| % § E |z 51§ |3 £ go FER EER FER 887
& Control 2a 2z |88 g 30 20 8.8 2, [E_8 < o 251 55 4 253 55 4
33 3% |S9°| 59 iz 22 |Sg2| 25 |40 = 8 57 552 5g 567
ot 4 28 |Eek €2 ol 28 |8ek| ¢ |Bek £ o W sEs gy sEs
28 28 |889 s 28 28 |8g89 28 |8g89 2 2 558 §o0 558 §o 0
g g 22 (232 | 23 g8 28 (238 | 88 238 £ 3 ] 8§99 ] g99
88 | B5 1238 | £t 85 | €8 |225| 5 |25 H N 855 fg2 852
55 |8 |zfe| £° | g |Ec || Ec |&ve & cef | £2f | £si | E8f
E s |z 5| 3 3 : < 3| & |= 3 E 3 552 3 562
£ £ & £ £ 8| £ & 52 52 2 52
@ 4 3 2 £ S
74 |P218/ANSB/TEXT2_0 Hi-Z/Input Hi-Z/Input
i-Zinpu i-2Z/nput
75_|P219/ANS7/TEXTS 0 i i
76_|P220/N6_2/ANGB
Hi-Z/input Hi-Z/input
/) INT7.
77 |P222/IN7_2/ANS9/NT7_0 Hlosked (1) lonted (1)
78_|P223/N8_2/AN4D Hi-Zinput H-Z/Input
79_|P224/INg_2/TX0_2/ANAT blocked blocked
] Hi-Zinput Hi-Znput
80 |P225/IN10_2/RX0_2/AN4Z/INTO_O
205 = blocked (‘1) blocked (*1)
81_|P226/INT1_2/ANA3/TIOAT7_1 HiZ , Status immediately
85 |P227/ANA4/TIOAZ3 0 With control Hi-Z/input blocked Laststatus | 2P| Zinput blocked | Hi-ZZinput blocked | before the shutdown | 25t Stale | Last state Hi-Z/input Last state Hi-Z/input
blocked : retained | retained (3) blocked retained (‘3) blocked
86 [P228/TX0_1/AN45/TIOA24_0 retained retaine
Hi-Znput Hi-ZInput
37 |P229/0UTO_0/RX0_1/AN46/TIOA25_0/IN'
8 9/0UTO_O/RX0_1/ANA6/TIOAZ5_0/INT8_0 blocked (‘1) blocked (‘1)
88_|P230/0UTI_0/AN47/TIOA26_0
89_|P231/0UT2_O/AN4BTIOA27_0
50_|P300/OUT3_O/AN49/TIOAZB 0 - -
i-Zinpu i-Z/inpu
91_|P301/0UT4_0/ANSOTTIOATS_T o Brackes
92_|P302/ANG1/TIOATS 1
93 |P304/AN52/TIOA20_1/TEXT4_0
94_|P305/ANS3/TIOA29_O/TEXT 0
95 _|NMIX g Input enabled Input enabled Input enabled Input enabled input enabled | input enabled Input enabled Input enabled
Hi-Zlinput Hi-Znput
96 |P306/TX0_0/ANS4 e e
Hi-Zinput Hi-Znput
97 |P307/RX0_O/ANSS/INT1_0 oo (1) lonten (1)
98_|P308/IN0_1/AN56/TIOA28_1 o i
i-Z/npu i-Z/nput
99_|P309/INT_1/AN57/TIOA29_1 g
100 [P312/INz_1/ANSS _ With control Hi-2Z/Input blocked L T‘(Z: HAZInpUt | 2 put blocked | Hi-Z/input blocked : tlao‘rust‘hmm:dlz‘iyn Laststale | Last state Plocked Last state Plocked
= it control put blocl aststalus | piocked Put blocke Put blocke! efore the shutdo retained | retained (‘3) retained (‘3)
101 |P313/IN3_1/ANSQ/INT10_1 ened etane Hi-Z/nput Hi-Zlnput
- - blocked (‘1) blocked (*1)
102_|P314/IN4_1/ANGO/TIOA_1 Hi-Znput Hi-Z/Input
108 |P315/IN5_1/ANG1/TIOA_1 blocked blocked
Hi-Zlinput Hi-Znput
104 |P317/ANG2TIOAS_1/INT11_1 dokon (1) lonten (1)
Hi-Z/Input blocked *7 | Hi-Z/input Hi-Z/Input Hi-Z/input
Status immediately | blocked ‘7 | blocked ‘7 Hi-Z/input plocked 7 Hi-Znput
107 |P321/PWUTRG Hi-Z/input blocked Hi-Z/Input blocked Hi-Z/nput blocked | Hi-Z/nput blocked | (Stalus immediately | blocke ocke P (Last state P
before the shutdown | (Last state |  (Last state blocked pt blocked
‘ t » retained) '3 '6
retaine) °6 retained) *6 |  retained) *6 e
110 [TRST/P322 - Input enabled Input enabled Input enabled Input enabled
111 [Too/Pazs - - - - Input enabled (Status [Input enabled| Input enabled | Input enabled | Input enabled | Input enabled
immediately before the | (Last state |  (Last state (Hi-Z/nput (Last state (Hi-Z/nput
112 |ToVP324 shutdown retaine) *6 | retained) "6 | retained (*3)) "6 | blocked) () | retained (‘3)) *6 | blocked) ('6)
Input enabled Input enabled Input enabled Input enabled
118 [TMS Input enabled  [Input enabled Input enabled Input enabled
114 |TCK P P P P
115 [P327 Hi-Z Status immediately
y Hi-Z/Input g g Last state Last state Hi-Z/Input Last state Hi-Z/Input
With control Hi-Z/Input blocked Maststatus | (S RL | HiZinput bocked | HiZZmput booked | before the shutdown | R BEE | T8 SEE et otaned (9) ety
116 |P330 retained retaine
117 [MD Input enabled Input enabled Input enabled Input enabled input enabled | Input enabled Input enabled Input enabled
118 [X0
119 Xt
121 |P331 Hi-Z Status immediately
Hi-Z/Input Last state Last state Hi-Z/Input Last state Hi-Z/Input
With control Hi-Z/Input blocked st status | 'y 2P | HiZinput blocked | HiZinput blocked | before the shutdown | i BEE | TR S0 bracled etained (3) Bracken
122 |paco retained retaine
123 |RSTX g Input enabled Input enabled Input enabled Input enabled input enabled | Input enabled Input enabled Input enabled
Hi-Zlinput Hi-Zinput
127 |Pa01/N0.0 blocked blocked
Hi-Zlinput Hi-Znput
128 |P402/NT_O/INT2_0
A . ( blocked (1) blocked (*1)
129_|P403/IN2_0/TRACEDATAQ Hi-Z/input H-ZInput
130 |P404/IN3_O/TRACEDATAT blocked blocked
Hi-Zinput Hi-Zinput
)/l
181 |P40S/IN4_O/INT11_O/TRACEDATA2 bosked (1) losten (1)
132_|P406/TRACEDATA3 Hi-Zinput H-Z/Input
133 |P407/TRACEDATA4 blocked blocked
HiZ y Status immediately
134 |P408/SINZ_0/INT12_0/TRACEDATAS With control Hi-Z/Input blocked Jaststaws | M2 | 7 inout blocked | Hi-Zlinput blocked | before the shutdown | 25! St Last state Hi-Zlinput Last state Hi-Zlnput
blocked retained | retained (‘3) | blocked (1) | retained (*3) | blocked (‘1)
retained retaine
135 |P409/SOT2_0/SDA2_0/TIOA24_1/TRACEDATAG Hi-2Zlinput Hi-2Zlinput
blocked blocked
136 |P411/INT13_1/SCK2_0/SCL2 0/TRACEDATA7 Hi-Z/Input Hi-Z/Input
137 |P413/SCS20_0/INT14_1 blocked (‘1) blocked (*1)
188 |P414/SCS21 0 Hi-Zlinput Hi-Z/Input
139_|P416/IN5_0/TIOA22_1 blocked blocked
140_|P417/TIOA23_1/INT15_1 Hi-Z/input Hi-ZInput
141 |P418/SCS22_0/INT14_0 blocked (*1) blocked (1)
142_|P420/SCK2_1/TRACECLK Hi-Znput Hi-Zinput
143 |P421/SIN2_1/TRACECTL blocked blocked
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*1: Input disable is not valid when external interrupts are enabled.
*2: Recovery from standby (power off) becomes a factor.

*3: The pin state from the time that HOLDIO_PD2 was set (SYSC_SSPECFGR.HOLDIO_PD2=1) is retained. If power-off has not occurred and
HOLDIO_PD2 has not been set (SYSC_SSPECFGR.HOLDIO_PD2=0), the last state is retained.

*4: To power off power domains 2 and 3, be sure to set HOLDIO_PD2 (SYSC_SSPECFGR.HOLDIO_PD2=1).
*5: When the PWU function is enabled, a change to output occurs.
*6: The pin state when the PORT function is enabled is shown.

*7: When PPC_PCFGRIjj:POF[2:0] is set to initial value.

-External Reset Factor 1
Power-on reset (PONR)
RAM retention low-voltage detection reset (RVD)
Internal power supply low-voltage detection reset (LVDL1R)
RSTX pin + MD pin simultaneous assert reset (INITX)
-External Reset Factor 2
RSTX pin input reset (RSTX)
-External Reset Factor 3
Hardware watchdog reset (HWDR)
Software watchdog reset (SWDR)
PLL clock supervisor reset (CSVPRn)
SSCG clock supervisor reset (CSVSRn)
Profile error reset (PRFERR)
Software trigger hard reset (SHRST)
Software reset (SRST)
-Internal Reset Factor

Standby transition reset/ Power domain reset

Document Number: 002-05681 Rev. *G Page 53 of 120



aCYPRESS’ S6J311E, S6J311D

-_— EMBEDDED IN TOMORROW™

10.Electrical Characteristics

10.1_Absolute Maximum Ratings

Rating
Parameter Symbol Unit Remarks
Min Max
Power supply voltage™, Vee Vss-0.3 Vss+6.0 Vv
Analog supply voltage™, AVcc Vss-0.3 Vss+6.0 \Y Vce=AVce
Analog reference voltage™ AVRH Vss-0.3 Vss+6.0 \Y AVRH<AVcc
Input voltage™ Vi Vss-0.3 Vce+0.3 \Y
Analog pin input voltage™ Via Vss-0.3 Vec+0.3 Y
Output voltage™ Vo Vss-0.3 Vce+0.3 \Y
Maximum clamp current lcLamp - 4 mA | *7
Total maximum clamp current 2]lcLamp | - 20 mA | *7
"L"-level maximum output current’ loL1 - 3.5 mA_| When sett!ng IS 1mA®
loL2 - 7 mA | When setting is 2 mA
- . loLav1 - 1 mA | When setting is 1 mA™
L"-level average output current loLAva - > mA | When setting is 2 mA
"L"-level total output current™ ZloL - 40 mA | *6
i , . loH1 - -3.5 mA | When setting is 1 mA™
H"-level maximum output current lor - 7 mA When setting is 2 mA
_ " loHav1 - -1 mA | When setting is 1 mA™
H"-level average output current loriava - 2 mA | When setting is 2 mA
"H"-level total output current™ ZloH - -40 mA | *6
Power consumption Pp - 2000 mw *g
Operating temperature Ta -40 +105 °c
Storage temperature Tstg -55 +150 °C

*1: These parameters are based on the condition that Vss=AVss=0.0V.

*2: AVcc and Ve must be set to the same voltage. It is required that AVcc does not exceed Ve and that the voltage at the analog
inputs does not exceed AVcc when the power is switched on.

*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: Corresponding pins: general-purpose ports
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*7: Corresponding pins: All general-purpose ports and analog input pins

» Use the device within the recommended operating conditions.
» Use the device with direct 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 instantaneously or constantly when the + B signal is input.

* Note that 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.

* Note that 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 microcontroller may operate incompletely.

» Note that 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.
*8: It is standard when four-layer substrate is used.

Example of a recommended circuit

S613110 series —I—

L \\ Current limiting resistor
ANN O +Binput (12 to 16 V)

T

WARNING:
—  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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10.2 Recommended Operating Conditions

S6J311E, S6J311D

(Vss=AVss=0.0 V)

Rating
Parameter Symbol Unit Remarks
Min Max
Vee 4.5 5.25 V .
Recommended operation assurance range
Supply voltage AVcc 45 5.25 Vv P 9
Vee 3.5 5.25 v Operation assurance range
AVcc 35 5.25 Vv P 9
Tolerance of up to +40%
154pin(LEP176) / 126pin(LES144)
. . Use a ceramic capacitor or a capacitor that has the
Smoothing capacitor Cs a1 Wk similar frequency Féharacteristics‘.)
Use a capacitor with a capacitance greater than CS
as the smoothing capacitor on the VCC pin.
Operating temperature Ta -40 | +105 °C See the notes below.

*: For the connections of smoothing capacitor Cs, see the following diagram.

*x: E/D/C/B, z: A/B

* C Pin Connection Diagram

VSS

c?

AVss

S

*1: 154pin(S6J311xJzC*) / 126pin(S6J311xHZzC*)
*2: 46pin(S6J311xJzC*)/  38pin(S6J311xHzC*)

open

WARNING:

1. The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All
of the device's electrical characteristics are warranted when the device is operated under these conditions.

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

3. Operation under any conditions other than these conditions may adversely affect reliability of device and could result in device

failure.

4. No warranty is made with respect to any use, operating conditions or combinations not represented on this data sheet. If you
are considering application under any conditions other than listed herein, please contact sales representatives beforehand.
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Note:
- The following condition should be satisfied in order to facilitate heat dissipation.

4 or more layers PCB should be used.

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)

1 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.

35~50% of the die stage area which is exposed at back surface of package should be soldered to a part of 15 layer.

The part of 15t layer should be connected to the dedicated heat radiation layer with more than 10 thermal via holes.

Wh =~

o A

Figure 10.2-1: Example thermal via holes on PCB.

_/_b_d-\_

Notes:
—  Figure 10.2-1 is a schematic diagram showing PCB in section.

= Figure 10.2-2, Figure 10.2-3 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 10.2-2: Land Pattern and Thermal Via LEP176
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Figure 10.2-3: Land Pattern and Thermal Via LES144
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10.3 DC Characteristics
(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter | Symbol Pin Name Conditions Unit Remarks
Min Typ Max
P000 to P031,
P100 to P131, CMOS
P200 to P231, Schmitt
V|H1 i 0.7XVCC - Vcc+0.3 \Y
P300 to P320, input level
P325 to P331, selected
P400 to P421
"H" level Automotive
input voltage Vi P401 to P421 input level 0.8xVec - Vect0.3 Y,
selected
Vina RSTX, NMIX - 0.7%xVce - Vcct+0.3 \
Vins MD - 0.7xVcc - Vect+0.3 \Y
TRST, TCK, TDI,
Vine TTL 2.3 - Vcct+0.3 \Y
TMS
P000 to P031,
P100 to P131, CMOS
P200 to P231, Schmitt
\ . Vss-0.3 - 0.3xV¢e \%
P300 to P320, input level
P325 to P331, selected
P400 to P421
"L" level Automotive
input voltage Vi P401 to P421 input level Vss-0.3 - 0.5%Vce v
selected
ViLa RSTX, NMIX - Vss-0.3 - 0.3xVee \%
V|L5 MD - Vss-0.3 - 0.3XVCC \Y
TRST, TCK, TDI,
VILG TTL Vss-0.3 = 0.8 \Y
TMS
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S6J311E, S6J311D

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Parameter

Symbol

Pin Name

Conditions

Value

Min

Typ

Max

Unit

Remarks

"H" level
output voltage

Vot

P000 to P031,
P100 to P131,
P200 to P231,
P300 to P320,
P321 to P324
P325 to P331,
P400 to P421

Vee=4.5V
loy=-2.0 MA

Vce-0.5

Vce

"H" level
output voltage

Vohz

PO0O0 to P031,
P100 to P131,
P200 to P231,
P300 to P320,
P325 to P331,
P400 to P421

Vce=4.5V
lon=-1.0 mA

Vce-0.5

Vcec

"L" level
output voltage

Vo1

POO0O0 to P031,
P100 to P131,
P200 to P231,
P300 to P320,
P321 to P324
P325 to P331,
P400 to P421

Vce=4.5V
lor=2.0 mA

0.4

"L" level
output voltage

VoLz

PO0O0 to P031,
P100 to P131,
P200 to P231,
P300 to P320,
P325 to P331,
P400 to P421

Vce=4.5V
lo.=1.0 mA

0.4
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S6J311E, S6J311D

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Parameter

Symbol

Pin Name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Input leakage
current

I

All input pins

Vce=AVcc=5.25V
Vss < VI <Vce

+5

MA

Pull-up
resistor

Rup1

RSTX, NMIX

25

100

kQ

Rup2

P000 to P0O31,
P100 to P131,
P200 to P231,
P300 to P320,
P325 to P331,
P400 to P421

Pull-up resistor
selected

25

100

kQ

Rups

TDI(P324),TMS,
TCK

25

100

kQ

Pull-down
resistor

Rdown1

PO0O0 to P0O31,
P100 to P131,
P200 to P231,
P300 to P320,
P325 to P331,
P400 to P421

Pull-down resistor
selected

25

100

kQ

Rdown2

TRST(P322)

25

100

kQ

Input
capacitance

CiN

Pins other than
VCC, VSS,
AVCCO0,AVCC1,
AVSS0,AVSS1

15

pF
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(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Pi Value
Parameter | Symbol N alr: 5 Conditions Unit Remarks
Min Typ Max
Normal ) 140 320 mA | Operating at 144 MHz
lecs operation
Flash ; 160 343 mA | Operating at 144 MHz
write/erase
lccss CPU Sleep - 82 265 mA Operating at 144 MHz
) Ta=25°C
. lects Timer mode - 946.0 2967.9 MA Slow-CR source Oscillation
ower
supply lechs VCC Stop mode - 945.1 2966.2 MA Ta=25°C
current
; 53.4 130.6 uA | Ta=25°C
oo PWU mode ) ' (PWU operation cycle 16ms)
(Shutdown) Ta=25°C
) 47.1 116.4 WA (PWU operation cycle 32ms)
Timer mode Ta=25°C
lecrs2 (Shutdown) ) 40.9 102.3 WA Slow-CR source Oscillation
Stop mode —9Eo
Icchs2 (Shutdown) - 401 101.4 WA Ta=25°C

Refer to Hardware manual “APPENDIX State transition” for Internal clock frequency setting / Setting of the power domain /
Regulator setting.
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10.4 AC Characteristics

10.4.1 Source Clock Timing

S6J311E, S6J311D

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

frequency

Pin Value
Parameter Symbol Name Conditions Unit Remarks
Min Typ Max
fSource oscillation clock Fe X0, X1 ) ) 4 ) MHz
requency
Source oscillation clock fon, X0, X1 ) ) 250 ) ns
cycle time
CAN PLL jitter
(during lock) ey ) ) 10 ) +10 ns
Built-in slow-CR Fers . . 50 100 150 kHz
oscillation frequency
Built-in fast-CR
oscillation frequency Fore ) ) 24 4 6.0 MHz
PLL input clock Foul ) ) ) 4 ) MHz
frequency
PLL macro oscillation
clock frequency Feuo i i 400 i 576 MHz
SSCG-PLL input clock
frequency FsscepLui - - - 4 - MHz
SSCG-PLL macro
oscillation clock FsscepLLo - - 400 - 576 MHz

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

- X0 and X1 clock timing

X0

teyL

»
»

\

Document Number: 002-05681 Rev. *G

Page 63 of 120



&= CYPRESS

- EMBEDDED IN TOMORROW™

S6J311E, S6J311D

- CAN PLL jitter

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

]

—
o A 7. B < T tn-1 L1otn
Ideal clock ‘ ‘ ‘ m \_m
Slow | i | | :
) | | | :
| 6 1 |
dun R i tn-1 :
PLL output #t"
Y
Fast
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10.4.2 Internal Clock Timing

S6J311E, S6J311D

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Pin " Ve .
Parameter Symbol Name Conditions Unit Remarks
Min Typ Max
Fcik_cpu - - - - 144 MHz CLK_CPU
Feik_Folk - - - - 72 MHz CLK_FCLK
FcLk ATB - - - - 72 MHz CLK_ATB
FcLk pBG - - - - 72 MHz CLK_DBG
FcLk HPm - - - - 36 MHz CLK_HPM
FcLk HPm2 - - - - 18 MHz CLK_HPM2
Fcik_pma - - - - 36 MHz CLK_DMA
FeLk MEMC - - - - 36 MHz CLK_MEMC
FcLk sysc1 - - - - 36 MHz CLK_SYSC1
FcLk_HapPoao - - - - 36 MHz CLK_HAPPOAO
FcLk_HAPPoA1 - - - - 36 MHz CLK_HAPPOA1
FcLk_HAPP1BO - - - - 36 MHz CLK_HAPP1B0
FcLk_HAPP1B1 - - - - 36 MHz CLK_HAPP1B1
FeLk LLPBMm - - - - 144 MHz CLK_LLPBM
Internal clock |_FCLK LLPBM2 - - - - 72 MHz CLK_LLPBM2
frequency Feik Lep - - - - 72 MHz CLK_LCP
FcLk_Lcpo - - - - 36 MHz CLK_LCPO
Fcik_Lcroa - - - - 36 MHz CLK_LCPOA
FcLk_Lappao - - - - 36 MHz CLK_LAPPO
FcLk_Lappaoa - - - - 36 MHz CLK_LAPPOA
FeLk LaPP1 - - - - 36 MHz CLK_LAPP1
FcLk LaPP1A - - - - 36 MHz CLK_LAPP1A
Folk TR - - - - 36 MHz CLK_TRC
Fcik_syscoH - - - - 36 MHz CLK_SYSCOH
Fcik_comH - - - - 36 MHz CLK_COMH
FcLk rRaMoH - - - - 36 MHz CLK_RAMOH
FcLk_RAMIH - - - - 36 MHz CLK_RAM1H
FcLk_syscop - - - - 36 MHz CLK_SYSCPO
Fcik_comp - - - - 36 MHz CLK_COMP
FcLk_canrp - - - - 40 MHz CANFD_CCLK
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S6J311E, S6J311D

Pin ” el .
Parameter Symbol Name Conditions Unit Remarks
Min Typ Max
tcLk cpu - - 6.9 - - ns CLK_CPU
tcLK FoLk - - 13.8 - - ns CLK_FCLK
tcLk ATB - - 13.8 - - ns CLK_ATB
tcLk pBG - - 13.8 - - ns CLK_DBG
tcLK _HPM - - 27.7 - - ns CLK_HPM
tcLk HPm2 - - 55.5 - - ns CLK_HPM2
tcLk bma - - 27.7 - - ns CLK_DMA
tcLk MEMC - - 27.7 - - ns CLK_MEMC
tcLk sysc1 - - 27.7 - - ns CLK_SYSC1
tcLK_HAPPOAOD - - 27.7 - - ns CLK_HAPPOAO
tCLK_HAPPOA1 - - 27.7 - - ns CLK_HAPPOA1
tcLK_HAPP1B0 - - 27.7 - - ns CLK_HAPP1BO
tcLK _HAPP1B1 - - 27.7 - - ns CLK_HAPP1B1
{CLK LLPBM - - 6.9 - - ns CLK_LLPBM
Internal clock | tcLk LLpPBM2 - - 13.8 - - ns CLK_LLPBM2
cycle time tolk_Lep - - 13.8 - - ns CLK_LCP
tcLk_LepPo - - 27.7 - - ns CLK_LCPO
tcLK LcPoA - - 27.7 - - ns CLK_LCPOA
tcLk_LAPPO - - 27.7 - - ns CLK_LAPPO
tcLK_LAPPOA - - 27.7 - - ns CLK_LAPPOA
tcLK_LAPP1 - - 27.7 - - ns CLK_LAPP1
tcLK_LAPP1A 27.7 ns CLK_LAPP1A
tcLk TRC - - 27.7 - - ns CLK_TRC
tcLk_syscoH - - 27.7 - - ns CLK_SYSCOH
toLk_comH - - 27.7 - - ns CLK_COMH
tcLK_RAMOH - - 27.7 - - ns CLK_RAMOH
tcLK_RAMIH - - 27.7 - - ns CLK_RAM1H
tcLk syscop - - 27.7 - - ns CLK_SYSCPO
tcLk_comp - - 27.7 - - ns CLK_COMP
tcLK_CANFD 25.0 - - ns CANFD_ CCLK
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- Guaranteed operation range Internal operation clock frequency vs. Power supply voltage

Recommended operation ™ = 1
assurance range: |

PLL operation j
S assurance range: L _._.1
8 5.25 Operation assurance I:l
> range:
9 |
S AS—1————a e e e e e e e e e e =
o
2 -
z 35
o
o
2]
g
(o]
o
2 4 144

Internal clock frequency Fcpy cik(MHZz)

Note: A supply voltage that is equal to or less than the set voltage for low-voltage detection causes a reset.
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Relationship between the oscillation clock frequency and internal clock frequency

Oscillation Clock . PLL Multiplier PLL Output
Frequency Main Clock Setting Division Setting PLL Clock
4 MHz 4 MHz 144 4 144 MHz
4 MHz 4 MHz 144 6 96 MHz

- Oscillation circuit example

X0 X1

- C1/;; D/;;C2

- When configuring the oscillator circuit, it is recommended to ask matching evaluation of the circuit to
oscillator manufacturers for the design.
- The maximum PLL clock frequency must be 144MHz.
Output division configuration can be set by the following.
- PLLDIVM bit in SYSCO_RUNPLLOCNTR register
- PLLDIVM bit in SYSCO_PSSPLLOCNTR register
- SSCGDIVM bit in SYSCO_RUNSSCGOCNTRO register
- SSCGDIVM bit in SYSCO_PSSSSCGOCNTRO register
(e.g. If PLLout is 576MHz, these settings must be configured as "multiply by 4" and over multiplication
setting)
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AC characteristics are specified by the following measurement reference voltage values

- Input signal waveform - Output signal waveform
Hysteresis input pin (Automotive) Output pin

0.8Vcc 2.4V

0.5Vce 0.8V

Hysteresis input pin (CMOS Schmitt)

0.7Vcc
0.3Vce

Hysteresis input pin (TTL)

2.3V
0.8V
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10.4.3 Reset Input

S6J311E, S6J311D

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
Reset
. . 10 - us
input time
Width for reset | R RSTX - 1 ] -
input removal H
trsTL
RSTX
0.2Vcc 0.2Vcc
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10.4.4 Power-on Conditions
(Ta: Recommended operating conditions, Vss=0.0 V)

Pin Value
Parameter Symbol Name Conditions Unit Remarks
Min Typ Max
Level detection
voltage - VCC - 2.15 2.35 2.55 \Y,
Level release
voltage - VCC - 2.25 2.45 2.65 \Y,
Level detection
hysteresis width ) vee ] ] 100 ] mv
Level detection time - - - - - 540 us *1
Power off time torr VCC - 1 - - ms *2
Power ramp rate dvidt | vce ‘é%‘\:/: 255V - - 6 mVips | *3
Maximum ramp rate VCC:
guaranteed to not ) _ _ .
generate power-on |[dV/dt| VCC Between 2.6V 50 mV/us 4
reset and 4.5V

I If a power fluctuation precedes the low-voltage detection time, the detection may occur or be canceled after the supply voltage
passes the detection voltage range.

2 If Ve is held below 0.2V for a minimum period of torr, power-on reset will occur. If torr is not satisfied, power-on reset will still
occur if the power ramp rate is kept below 6mV/us.

"3 This is the power ramp rate with which power-on reset will always occur regardless of power-off time, as mentioned in *2.

“When Vcc is within 2.6V - 4.5V, and Vcc fluctuation is below 50mV/us, the power-on reset is suppressed. Between 4.5V - 5.5V,
the power-on reset does not occur with any Vcc fluctuation.

Note:

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

- Power off time, Power ramp rate at Power-on

torr

VCC
dVv/dt

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

5.5V

VCC
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10.4.5 Multi-Function Serial

10.4.5.1

CSIO timing (SMR:MD2-0=0105)

S6J311E, S6J311D

(5-1-1) Normal Synchronous Transfer (SCR:SPI=0) and Serial Clock Output Signal Detect Level "H"

(SMR:SCINV=0)

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
Serial clock
CyCIe tlme tSCYC SCKO to SCK21 Master 4tCLK_LCPOA - ns
mode
SCKO to SCK21 =
SeﬁaK lti;g T tsiow (CL=50pF, -30 +30 ns
y SOTO to SOT21 lol=-2mA,
Valid SIN—SCK 1 t low=2mA), 20 ) "
setup time IVSHI SCKO to SCK21 (CL=20pF,
lot=-1mA,
SCK 1 —Valid SIN t SINO to SIN21 o) 0 ) "
hold time SHIXI oH
rial clock
§|'?" I;;'UICSg(iNidth tsrist toik_Loroa +10 - ns
SCKO to SCK21
rial clock
?Le.. Ipaulgg 3\” dth tsLsH 2tcik_Leroa =10 - ns
Slave
SCKO to SCK21,
SgaKylti;S T tstove SOTO to SOT21 mode ) % "
o (CL=50pF,
Valid SIN—SCK 1 loL=-2mA,
: tivsHe 10 - ns
setup time SCKO to SCK21, lon=2mA),
. C=20pF,
SCK 1 —Valid SIN SINO to SIN21 (C.=20p ,
hold time tsrixe lo,=-1mA, 0 - ns
lor=1mA)
SCK falling time te SCKO to SCK21 - 5 ns
SCK rising time tr SCKO to SCK21 - 5 ns

Notes:

- This is the AC characteristic in CLK synchronized mode.

- C. 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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- tscyc >

Va
SCK \ Von
< VoL /
tsLovi

T Von
SO vor ><

< >l >

tivshi tsHixi

AN SR

o le
* tsisH > tsHsL
SCK Vi Vi Vi Vi ViH
N tR
la—
te tsLove

V
SOT OH
VoL ><

»

>
—

tivsHe ' tshixe

A TR

Slave mode

Document Number: 002-05681 Rev. *G Page 73 of 120




aCYPRESS’ S6J311E, S6J311D

-_— EMBEDDED IN TOMORROW™

(5-1-2) Normal Synchronous Transfer (SCR:SPI=0) and Serial Clock Output Signal Detect Level "L"
(SMR:SCINV=1)

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
(S:)?gll:lt?r:’?ec “ tscve SCKO to SCK21 Master Atoik Lopon ) ns
mode
SCKO to SCK21, =
gCiK Tt-;SOT tsHowi (C.=50pF, -30 +30 ns
elay time SOTO0 to SOT21 lol=-2MA,
Valid SIN—SCK | t low=2mA), 20 ) "
setup time Vst SCKO to SCK21, (CL=20pF,
IOL='1 mA,
SCK | —valid SIN t SINO to SIN21 o= 1mA) 0 ] i,
hold time St OH
Serial clock
"H" pulse width tsmsL toik_Lcpoa +10 - ns
SCKO to SCK21
Serial clock
uLll pulse W|dth tSLSH 2tCLK_LCF’()A '1 0 = ns
Slave
SCKO to SCK21,
SgaKyTti;S T 'S0 | 5070 10 SOT21 mode ) 45 "
° (CL=50pF,
Valid SIN—SCK | loL=-2mA,
: tivsLe 10 - ns
setup time SCKO to SCK21, lon=2mA),
. C.=20pF,
SCK l évalld S|N SINO to SIN21 ( L p
hold time tsure loL=-1mA, 20 - ns
I0H=1mA)
SCK falling time te SCKO to SCK21 - 5 ns
SCK rising time tr SCKO to SCK21 - 5 ns
Notes:

—  This is the AC characteristic in CLK synchronized mode.
- C. 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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S6J311E, S6J311D

X

- tscyc >
A
SCK Von
__/ VOL\T
tsHovi
SOT Vo
VoL
tvsu ! otsuixi -

SN IR

e Xy

Master mode

X

‘ tsHsL " tsLsH
/
SCK Vi ViH VH Vi Vi
tr
& tsHove -
SoT Q//gls
Ctwvsie | tsuxe

SN IR

e Xy

Slave mode

Document Number: 002-05681 Rev. *G

Page 75 of 120



&= CYPRESS

-_— EMBEDDED IN TOMORROW™

(5-1-3) SPI Compatible (SCR:SPI=1) and Serial Clock Output Signal Detect Level "H" (SMR:SCINV=0)

S6J311E, S6J311D

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit | Remarks
Min Max
rial clock
gyedl: tICrrg)eC tscve SCKO to SCK21 Ateik Lopoa R ns
Master
SCKO to SCK21,
Sg;(yTti;S o tsHows SOTO to SOT2A mode -30 +30 ns
e (CL=50pF,
Valid SIN—SCK | loL=-2mA,
setup time tvst ~ 30 - ns
P SCKO to SCK21, lon=2mA),
: =20pF,
SCK | —valid SIN SINO to SIN21 (Ci=20p
hold time tsiix loL=-1mA, 0 - ns
I0H=1mA)
SOT—SCK | . SCKO to SCK21, o 20
i - - ns
delay time o SOTO to SOT21 oL Lcroa
Serial clock
"H" pulse width tsmsL terk_Lcpoa +10 - ns
SCKO to SCK21
Serial clock
"L" pulse width tsLsH 2tcik_Lcroa -10 - ns
Slave
SCKO to SCK21,
gg;(yTti;(? or fsHoe | S070 to SOT21 mode - 45 ns
° (CL=50pF,
Valid SIN—SCK | loL=-2mA,
setup time tvsLe _ 10 - ns
P SCKO to SCK21, low=2mA),
SCK | —valid SIN SINO to SIN21 (CL=20pF,
hold time tLice lo=-1mA, 20 - ns
lor=1mA)
SCK falling time te SCKO to SCK21 - 5 ns
SCK rising time tr SCKO to SCK21 - 5 ns

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

- C. 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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- tscyc >
SCK \ Vo Vor
N VoL
tsovLi tsHo
VOH VOH
SOt VoL ><r VoL
| >l »|
tivsi tsLixi
ViH ViH
SIN Vi Vi
Master mode
< tsLsH +—1lsHsL —
SCK ViH a ViH
- Vi Vi Vi
I e
VoH - Vo
SOT VoL ><r VoL
tivsLe tsLixe
V VIH
SIN 1A
Vi Vi
* Changes when writing to the TDR
Slave mode
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S6J311E, S6J311D

(5-1-4) SPI Compatible (SCR:SPI=1) and Serial Clock Output Signal Detect Level "L" (SMR:SCINV=1)

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit | Remarks
Min Max
rial clock
gyedl: tICrrg)eC tscve SCKO to SCK21 Ateik Lopoa R ns
Master
SCKO to SCK21,
Sg;(ylti;(f or tsLow SOTO to SOT21 mode -30 +30 ns
° (CL=50pF,
Valid SIN—SCK 1 loL=-2mA,
. tivshi 30 - ns
setup time SCKO to SCK21, lon=2mA),
. =20pF,
SCK 1 —valid SIN SINO to SIN21 (Ci=20p
hold time tshixi loL=-1mA, 0 - ns
I0H=1mA)
SOT—SCK T . SCKO to SCK21, ot 20
i - - ns
Delay time M| s0T0to SOT21 oL Lcroa
Serial clock
"H" pulse width tsmsL SCKO to SCK21. terk_Lcpoa +10 - ns
Serial clock . SOTO0 to SOT21 o 10 ] .
"L" pulse width SLSH CLK_LCPOA
Slave
SCKO to SCK21,
gg;(ylti;S o fstove SOTO to SOT21 mode ) 4 ns
° (CL=50pF,
Valid SIN—SCK 1 loL=-2mA,
. tivsHe 10 - ns
setup time SCKO to SCK21, low=2mA),
. C,=20pF,
SCK 1 —valid SIN SSINO to SIN21 (C=20p ,
hold time tsrixe loL=-1mA, 0 - ns
lon=1mA)
SCK falling time tr - 5 ns
SCKO to SCK21,
SCKO to SCK21
SCK rising time tr - 5 ns

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

- C. 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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- tscyc >
an VoH
SCK /| Ver N\
V N
oL
tsovH Istoy
SOT Von >< Von
VoL < VoL
[ >l »|
tivsHi tsHixi
ViH ViH
SIN Vi Vi

Master mode

I YT A—— <+—tsisH —>
—
V V V
SCK Vi IH H L Vi ViL H
tr tr tsLo
* - - >
y
SOT Vo Vou
VoL ><r VoL
[ > >|
tivsHe tsHixe
SIN Vin Vin
Vi Vi

* Changes when writing to the TDR

Slave mode
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O Serial clock output signal detect level "H" (SMR, SCSFR:SCINV=0)
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O Serial chip select inactive level "H" (SCSCR, SCSFR:CSLVL=1)

S6J311E, S6J311D

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
SCS | —»SCK | Master .
setup time fessi SCKO to SCK21 mode tossu™-50 . ns
SCSO0x to (CL=50pF,
SCK 1 —SCS .
hold t?me ! test SCs21x loL=-2mA, toshp 2+0 - ns
lon=2mA),
scs t SCSOx to (CL=20pF, tesps 250
. = - ns
deselect time csol SCS21x lo.=-1mA, +5teii Lcroa
IOH=1 mA)
SCS | —»SCK
Setupltime ! tesse SCKO to SCK21 3tcik_Lcroa +30 - ns
SCSO0x to Slave
SCK 1 —S8CS
hold Jme ! teshe SCS21x mode 0 R ns
(CL=50pF,
SCS SCSO0x to lo,=-2mA,
. t 3t +30 - ns
deselect time CS0E SCS21x lou=2mA), CLKLCPOA
Scs | —soT (CL=20pF,
delay time tose SCS0x to lor=-1mA, - 50 ns
SCS21x low=1mA)
SCS 1 —SOT SOTO to SOT21
delay time toee 0 - ns
Master
mode
round
operation
SCK | »sCs | SCKOt SCK21 1 ¢ =50pF
g L= p s
clock switch time tsce SCSOx to loL=-2mA. 3tcik_Lcroa +0 3tcik_Lcroa +50 ns
SCS21x
loy=2mA),
(CL=20pF,
I0L=-1mA,
IOH=1 mA)

*1: tessu =SCSTR:CSSU[7:0] x serial chip select timing operation clock

*2: tcsnp=SCSTR:CSHD[7:0] x serial chip select timing operation clock

*3: tcsps=SCSTR:CSDS[15:0] x serial chip select timing operation clock

For details on *1, *2, and *3 above, see the hardware manual.
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Notes:
- This is the AC characteristic in CLK synchronized mode.

—  Cu.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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scs Srvo
(CSHI

Vou Vor

TS

L 5
tessi o

synchronous

T al X XS X

transfer)
(SS?DT compatible)\ X X %:X—/

Master mode

||

, \ ViH
SCS input rv”_ % Vi

|

CSHE]

<l‘
I

tcsse t#

SOT
(Normal \ X ><: ><
synchronous

tose 7 VoL
transfer) < >
y
WD X 5
(SPI compatible) VoL
Slave mode
SCSx /
tscc
SCSy output
y outpu VoL
SCK output X 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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(5-1-6) Serial Chip Select Used (SCSCR:CSEN=1)
O Serial clock output signal detect level "L"(SMR, SCSFR:SCINV=1)
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O Serial chip select inactive level "H"(SCSCR, SCSFR:CSLVL=1)

S6J311E, S6J311D

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
SCS | —»SCK 1 Master .
: tessi tessu™'-50 - ns
setup time SCKO to SCK21 mode
SCK | —»SCS 1 SCSO0x to SCS21x (C=50pF, .
hold time tesh loi=-2mA, tosHp 2+0 - ns
lon=2mA),
SCS deselect time t SCKO0 to SCK21 (C.=20pF, tesps >-50+5 ns
0| gCs0xto SCS21x | lorTImA touk Lopon
IOH=1 mA)
SCS | —»SCK
setu J('[ime ! tesse 3teik_Leroa +30 - ns
P SCKO to SCK21
SCSO0x to SCS21 Slave
X X
homtme ! tove mode 0 : ne
(C.=50pF,
SCS loL=-2mA,
deselect time tesoe SCS0x to SCS21x lo=2mA), 3tcik_Lcroa +30 - ns
scs | -»soT t ch=210p:, 5 -
; DSE =1mA, -
delay time SCSO0x to SCS21x o
low=1mA)
delay time toee 0 - ns
Master
mode
round
operation
SCK1—SCS | SCKO to SCK21 (CL=50pF,
. f t 3t +0 3t +50 ns
C|0Ck SWltCh t|me SCC SCSOX tO SCS21X |OL=-2mA, CLK_LCPOA CLK_LCPOA
lon=2mA),
(CL=20pF,
IOL='1 mA,
IOH=1 mA)

*1: tessu =SCSTR:CSSU[7:0] x serial Chip select timing operation clock

*2: tcsnp=SCSTR:CSHD[7:0] x serial Chip select timing operation clock
*3: tcsps=SCSTR:CSDS[15:0] x serial Chip select timing operation clock

For details on *1, *2, and *3 above, see the hardware manual.
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Notes:

- This is the AC characteristic in CLK synchronized mode.

—  Cuis 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.

S6J311E, S6J311D

SCS output Vo

VoH
VoL,

tcssi

tcsH

N Voo

Vo
‘
CSD

SOT

(Normal
synchronous
transfer)

\XX%X/

SOT \
(SPI compatible)

X T

Master mode

SCS input 5

SCKinput

tcsse

L Vi % Vi 7|Z
<

tcspe

toee

SOT

(Normal
synchronous
transfer)

/ VoL

I —

SOT

(SPI compatible)

W X X5/

Slave mode
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SCSx output / |iscc

SCSy output VoL
s

SCK output Von

Clock switching example by master mode round operation
(x,y=0,1,2,3: x and y are different value)
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(5-1-7) Serial Chip Select Used (SCSCR:CSEN=1)
O Serial clock output signal detect level "H"(SMR, SCSFR:SCINV=0)
O Serial Chip select inactive level "L"(SCSCR, SCSFR:CSLVL=0)
(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
SCS 1 —SCK | ) Master e ] N
setup time cssl SCKO to SCK21 mode cssu
SCSO0x to (C|_=50pF,
SCK1T—8Cs | .
hold time tosm SCS21x lo=-2mA, tosHo 240 ; ns
I0H=2mA),
Scs . SCSOx to (CL=20pF, tesps -50+5
[ =- - ns
deselect time Sl SCS21x lot=-1mA, fouk Loron
lor=1mA)
SCS 1 —SCK |
setup time tesse SCKO to SCK21 3teik_Leroa +30 - ns
SCSO0x to Slave
rotme ot | e | SSZ 0 - .
(C=50pF,
SCS ¢ SCSO0x to lot=-2mA, 3t 430
. - ns
deselect time CSDE SCS21x lon=2mA), CLK_LCPOA
C,=20pF,
SCS 1 —SOoT t (C=20p _ B N
delay time DSE SCSO0x to lor=-1mA,
SCS21x lor=1mA)
SCS | ~SOT e | SOTOtoSOT21 o ) -
delay time
Master
mode
round
operation
SCK | —SCS 1 SCHOto SCK21 (C=50pF
- =50pF,
clock switch time tsce SCSOx to IOLL=-2m A, 3tcik_Lcpoa +0 3tcik_Lcpoa +50 ns
SCS21x
I0H=2mA),
(CL=20pF,
|o|_=-1mA,
IOH=1 mA)

*1: tcssu =SCSTR:CSSU[7:0] x serial chip select timing operation clock
*2: tcsnp=SCSTR:CSHD[7:0] x serial chip select timing operation clock
*3: tcsps=SCSTR:CSDS[15:0] x serial chip select timing operation clock

For details on *1, *2, and *3 above, see the hardware manual.
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Notes:
- This is the AC characteristic in CLK synchronized mode.

—  Cu.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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tesoi

VoH n
SCSoutput " Vor
—_ Vo
tcssi tﬂ
r
SCK output w%m VoH
VoL

X

(Normal Sync transfer)

soT )\ XX%:X /

(SPI compatible

=

Master mode

v tcspe
IH N >
SCS input / ViR N/
N Vi
tesse tcsHE
ViH |
SCK input Vi _/_\_] o
[
o (X /
Normal Sync
( Y  ftose I VoL

transfer)

W X 7

(SPI compatible)

Slave mode

SCSx output \ Iscg

SCSy output 7

SCK output \r VoL

Clock switching example by master mode round operation
(x,y=0,1,2: x and y are different value.)
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(5-1-8) Serial Chip Select Used (SCSCR:CSEN=1)
O Serial clock output signal detect level "L"(SMR, SCSFR:SCINV=1)

CYPRESS
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O Serial Chip select inactive level "L"(SCSCR, SCSFR:CSLVL=0)

S6J311E, S6J311D

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
SCS T —SCK1 Master .
setup time fossi SCKO to SCK21 mode tossy '-50 - ns
SCSO0x to (CLzsopF,
SCK | —SCS .
hold t%me ! tosw SCS21x lo.=-2mA, toshp 2+0 - ns
loH=2mA),
SCSs . SCSO0x to (CL=20pF, tosps >-50+5
deselect time csDl SCS21x lot=-1mA, ok LPon - ns
IOH=1 mA)
SCS 1 —SCK
Setuthime ! tesse SCKO to SCK21 3tcik_Lcpoat30 - ns
SCSO0x to Slave
SCK | —SCS
hold t%me . teshe SCS21x mode 0 i o
(C=50pF,
SCS SCSO0x to lo,=-2mA,
. t 3t +30 - ns
deselect time CS0E SCS21x lou=2mA), CLKLCPOA
SCS 1 —SO0T (CL=20pF,
delay time tose SCSOx to lor=-TmA, - 50 ns
SCS21x low=1mA)
SCS | —SOT SOTO to SOT21
delay time toee 0 - ns
Master
mode
round
operation
SCK 1 —SCS 1 SCKO to SCK21 (CL=50pF
- 1=50pF,
clock switch time tsce SCS0x to loL=-2mA. 3tcik LepoatO 3teik_Leroat50 ns
SCS21x
loH=2mA),
(CL=20pF,
I0L=-1mA,
IOH=1 mA)

*1: tessu =SCSTR:CSSU[7:0] x serial chip select timing operation clock

*2: tcsnp=SCSTR:CSHD[7:0] x serial chip select timing operation clock

*3: tcsps=SCSTR:CSDS[15:0] x serial chip select timing operation clock
For details on *1, *2, and *3 above, see the hardware manual.
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Notes:
- This is the AC characteristic in CLK synchronized mode.

—  Cu.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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S6J311D

tcsoy
Von '
SCS output Von
¢ VoL
tessi EEE'
SCK output MSV\L
X
(Normal synchronous transfer)
N G G
(SPI compatible)
Master mode
- tcspe
N ~ [
SCS input /
nput vy, % t St Ly,
tcsse CSHE
_ ViH
SCK input v L toee
SOT ~>
(Norrrr]lal \ X X% ><
synchronous 7V
transfer) ose, o
W C 5 X7
(SPI compatible) VoL
Slave mode
SCSx output \ tscg
SCSy output 7L Von
-V
SCK output 7 OH

Clock switching example by master mode round operation
(x,y=0,1,2,3: x and y are different value.)
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10.4.5.2  UART (Async Serial Interface) timing
(SMR:MD[2:0]=0008, 0015)

(5-2-1) External Clock Selected (BGR:EXT=1)

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
§Le"npalll |(S:olg?l\ll(idth tsLsn tewk_Leroa +10 - ns
(C.=50pF,
Serial clock loL=-2mA
wan . tsHsL ’ tewk Leroa +10 - ns
H" pulse width SCKO to low=2mA),
SCK21 (CL=20pF,
SCK fall time te lo=-1mA - 5 ns
I0H=1mA)
SCK rise time tr - 5 ns
ir t tF
—>| [«—— IsHsL le—— ts| sH —_— [—
SCK y y—
~ViH Vi VIH
ViL 7Z Vi Vi 72

External clock selected
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10.4.5.3 LIN interface (v2.1) (LIN Communication Control Interface (v2.1)) timing (SMR:MDJ[2:0]= 0115)

(5-3-1) External Clock Selected (BGR:EXT=1)

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
Serial clock

"L" pulse width tsLsH teik_Lepoat 10 - ns
(C.=50pF,
Serial clock loL=-2mA

s : tshsL ’ tek_Lcroat10 - ns
H" pulse width SCKO to lov=2mAY),
SCK21 (CL=20pF,

SCK fall time t lo=-1mA - 5 ns
lon=1mA)

SCKrise time tr - 5 ns

e tshsL  tgon —
V V
SCK Vi IH IH Vi Vi ViH

External clock selected
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10.4.5.4 12C timing (SMR:MD[2:0]=100B)

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Standard Mode

Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
SCL clock frequency fscL SCLO to SCL21 0 100 kHz
Repeat "start” SDAO to SDA21
condition hold time trpsTa 4.0 - us
SDA| — SCL| SCLO to SCL21
Period of "L" for ¢ 47 ) s
SCL clock Low ' H
SCLO to SCL21
Period of "H" for i 40 ) s
SCL clock HiGH ' H
Repeat "start"
condition setup time tsusTa 4.7 - us
SCLT — SDA| C.=50pF,
Data hold time R=(Vp/loL)" 2
N trppat 0 3.45 us
SCLI — SDAlT SDAO to SDA21
; SCLO to SCL21
Data setup time
SDAL 1 — SCL1 tsuonr 250 ] ns
"Stop" condition
setup time tsusTto 4.0 - us
SCLT — SDA1
Bus-free time
between "stop"
condition and "start" teur ) 47 ) Hs
condition
Noise filter tsp - tNFT*3 - ns

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

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

*3: tner=(NFCR:NFT[4:0]+1) x 2 x tCLK_LCPOA

Notes:
—  In this device, Standard mode ( Max. 100 kbps ) is supported only.

- This model does not support high-speed mode. ( Max. 400 kbps ).
- This model does not support Min. lo. = 3 mA with VoL = 0.4 V.
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S6J311E, S6J311D

_X 11
SD - / 7
tsupar
Yow o
JS >/ \ A
SCL y -
» < » < : <+
tHDSTA t t
HDDAT HIGH

\ 4

HDSTA

SUSTO

A
\ 4

BUF
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10.5 Timer Input Timing

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max

4tcik_Lcpoa 4tcik_Lcroa 2100 ns

INO to IN11 - - ns
100 4tcik Lcroa <100 ns
) trwh Acik_Lepoa 4tcik_Lcroa 2100 ns

Input pulse width ' TEXTO to 5 - - ns
trwe 100 Atcik Lcpon <100 NS
TIOAO to TIOA29 4tcik_Lepoa 4tcik Lcron 2100 ns

- - ns
TIOBO to TIOB7 100 Ateik Lopoa <100 ns

- Timer input timing

INX trwn trwe

TEXTx
ViH ViH \
TIOAX, TIOBx
ViL ViL
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S6J311E,

S6J311D

10.6 Trigger Input Timing

A: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.
(Ta:R ded ti diti Vce=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max

trraH, INTO to INT15 - 100 - ns
Input pulse width TREH

trraeL

INTO to INT15 - 1 - us Stop mode
- Trigger input timing
trreH trRaL
INTX Vin
V||_ VIL

Document Number: 002-05681 Rev. *G

Page 97 of 120



&= CYPRESS

-_— EMBEDDED IN TOMORROW™

10.7 NMI Input Timing

S6J311E, S6J311D

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value

Parameter Symbol Pin Name Conditions
Min

Max

Unit

Remarks

Input pulse width tnmiL NMIX - 300

ns

- NMIX input timing

L ——»

NMIX Vi Vi
ViL Vi
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10.8 Low-Voltage Detection (External Low-Voltage Detection)

(Ta: Recommended operating conditions, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Typ Max
Power supply voltage
range Vops VCC - 3.5 - 5.25 \%
*q % When power-
VbLo VCC 1,*3 3.6 3.8 4.0 supply voltage
. falls
Detection voltage Vv .
Vou1 VCC *1, *4 3.8 4.0 4.2 and detection
level is set
VoLo VCC *1,%5 4.0 4.2 44 initially
When power-
Hysteresis width Vhvs VCC - - 100 - mV supply voltage
rises
Low-voltage detection
time Td - - - - 30 us
Power supply voltage *
regulation - VCC - -2 - 2 V/ms 2

*1: If the fluctuation of the power supply has exceeded the detection voltage range within the time less than the low-voltage
detection time (Td), there is the possibility to generate or release after the power supply voltage has exceeded the detection
voltage range.

*2: Please 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 (Vo)

*3: SYSCO_RUNLVDCFGR.LVDH1V = 01008 or SYSCO_PSSLVDCFGR.LVDH1V = 01008
*4: SYSCO_RUNLVDCFGR.LVDH1V = 0101 or SYSCO_PSSLVDCFGR.LVDH1V = 01018
*5: SYSCO_RUNLVDCFGR.LVDH1V = 01108 or SYSCO_PSSLVDCFGR.LVDH1V = 01108
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10.9 Low-Voltage Detection (RAM Retention Low-Voltage Detection)

(Ta: Recommended operating conditions, Vss=AVss=0.0 V)

Parameter Symbol Pin Name Conditions value Unit Remarks
Min Typ Max
'If’a%vgzr supply voltage Veops ) ) 06 ) 14 v
When power-
Detection voltage* VroL - *1 0.9 0.95 1.0 \% supply voltage
falls
When power-
Hysteresis width Vrhvs - - - 75 - mV supply voltage
rises
i_irc:]vg-voltage detection Teg ) ) ) ) 30 us

*: 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.

*1: If the fluctuation of the power supply has exceeded the detection voltage range within the time less than the low-voltage
detection time (Tra), there is the possibility to generate or release after the power supply voltage has exceeded the detection
voltage range.

10.10Low-Voltage Detection (1.2 V Power Supply Low-Voltage Detection)
(Ta: Recommended operating conditions, Vss=AVss=0.0 V)

Guaranteed
Value MCU
Parameter Symbol | Pin Name | Conditions Unit Remarks operation
Min Typ Max range
Power supply
VOltage VRops - - 0.6 - 1.4 \Y
range
V *1,*2,*4 0.92 0.97 1.02 \% When
RDLO - y 4y . . . _
Detection voltage* power
supply No
VroL1 - *1,*3,*4 1.02 1.07 1.12 \% voltage falls
When
power-
Hysteresis width Vrhvs - - - 75 - mV | supply
voltage
rises
Low-voltage
detection time Tra ) ) ) ) 30 HS

*: 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.

*1: If the fluctuation of the power supply has exceeded the detection voltage range within the time less than the low-voltage
detection time (Tra), there is the possibility to generate or release after the power supply voltage has exceeded the detection
voltage range.

*2: SYSCO_RUNLVDCFGR.LVDL1V = 108 or SYSCO_PSSLVDCFGR.LVDL1V = 108
*3: SYSCO_RUNLVDCFGR.LVDL1V = 11g or SYSCO_PSSLVDCFGR.LVDL1V = 118

*4: These detection voltage level settings are below the minimum operation voltage.
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Between these detection voltages and the minimum operation voltage, MCU functions are not guaranteed except for the low

voltage detector.

Note that although the detection level is below the minimum operation voltage, the LVD reset factor flag is set as the voltage
drops below the detection level.

10.11A/D Converter

10.11.1 Electrical Characteristics

(Ta: Recommended operating conditions, Vcc=5.0 V +5%/-10%, Vss=AVss=0.0 V)

Value
Parameter Symbol Pin Name Unit | Remarks
Min Typ Max
Resolution - - - - 12 bit
Total Error - - - - +12 LSB |*3
Integral Nonlinearity - - - - 4.0 LSB |*4
Differential Nonlinearity - - - - 1.9 LSB |*4
. AVRL AVRL
Zero transition voltage Vzr ANO to AN63 -11.5LSB - +12 5LSB \% N
Full-scale transition AVRH AVRH
voltage Vst ANO to AN63 13.5L.SB - +105LsB |V
Sampling time tsmp - 0.3 - 12 [VER
Compare time tcmp - 0.7 - 28 VR
A/D conversion time teny - 1.0 - 40 [VE
. Vavsss
Analog port input current laiN ANO to AN63 -1.0 - 1.0 MA VanVavee
Analog input voltage Vain ANO to ANG3 AVSS - AVRH \%
AVRH AVRHO,AVRH1 45 - 5.25 V | AVcczAVRH
Reference voltage
AVRL | AVRLO/AVSS0,AVRL1/AVSS1 - 0.0 - \Y
la - 500 900 MA | per one unit
AVCC
laH - 1.0 100 MA |2
Power supply current
IR - 1 2 mA | per one unit
AVRH
IRH - - 5.0 MA | *2
Variation between i ANO to AN31 - - 4 LSB
channels AN32 to AN63 - - 4 LSB

*1: Time for each channel

*2: The power supply current (Vcc=AVcc=5.0V) is specified if the A/D converter is not operating and CPU is stopped.

*3: Total Error is a comprehensive static error that includes the linearity. 1LSB=(AVRH-AVRL)/4096

*4: 1LSB=(VrsT-VzT)/4094

*5: 1LSB=(AVRH-AVRL)/4096
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10.11.2 Notes on Using A/D Converter

About the Output Impedance of an External Circuit for Analog Input

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

Analog input

Rext Rint

Source JV\/Vj J\/\/\T Comparator

Cext /J: Cint;

Rint  :Analog input impedance
3.9 kiloohms (max) (4.5 V<AVcces5.25 V)
Cint : Capacitance of MCU input pin
11.0pF (max) (4.5 V<AVces5.25 V)
Rext : External driving impedance
Cext : Capacitance of PCB at A/D converter input

sampling time (minimum) = 9 x ( (Rin + Rext ) x Cin + Rext x Cext)

Note: Listed values must be considered as reference values.

The following approximation formula for the replacement model above can be used:
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10.11.3 Definition of Terms
Resolution: Analog variation that is recognized by an A/D converter

Integral Nonlinearity 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 Nonlinearity 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. The total error includes zero transition error, full-scale
transition error, and non linearity error.

*1: Represented as "Linearity error" in the former product series.

Total error
FFF -+
Actual conversion >
FFET  Characteristics > 1.5LSB

{1LSB (N - 1)+ 0.5LSB}

FFD -+ —

g =z A

=}

S

S 0044 Vir

g’ (Actually-measured
003 4 value)

<«— Actual conversion
002 + characteristics

Ideal characteristics

001 +
—»| |« 0.5LSB

(Q\ySRIS_) Analog input AVRH

Vnt- {1 LSB x (N-1) + 0.5LSB}
1LSB
AVRH - AVRL

1LSB(Ideal value) = 09 (V]

Total error of digital output N = [LSB]

N: A/D converter digital output value.

Vzr(ldeal value) = AVRL + 0.5LSBI[V]

Vest(ldeal value) = AVRH - 1.5LSB[V]

VnT: Voltage at which the digital output changes from "(N — 1)" to "N".

Document Number: 002-05681 Rev. *G Page 103 of 120




?ﬁCYPRESS’ S6J311E, S6J311D

- EMBEDDED IN TOMORROW™

Integral Nonlinearity error Differential Nonlinearity error
FFF + Ideal characteristics
FFE -+ Actual conversion N+1 4 Actual conversion i
characteristics characteristics
FFD +{1LSB (N - 1) + VzT}
5 VFST — l
g <\, 2 ondt
S 3
© —
E’ 004 + Vyr S
o (measured value) g N-1
003 —+ “— Actual conversion T T VnetyT
characteristics (measured
002 + Vit value)
Ideal characteristics (measured value)
001 + N-2 Actual conversion
VzT (measured value) characteristics
AVSS Analog input AVRH AVSS Analog input AVRH
(AVRL) (AVRL)
Vnt- {1 LSB % (N-1) + V.
Integral Nonlinearity error of digital output N = v 1LSf3 )+ Vi) [LSB]
Differential Nonlinearity error of digital output N = Vinen) T Vnt 1LSB  [LSB]
1LSB
VEsT -V
1LSB = _ VEST-VZT [V]
4094
Vzr: Voltage for which digital output changes from "0x000" to "0x001"
VEst: Voltage for which digital output changes from "OxFFE" to "OxFFF".
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10.12 Flash Memory

Rating
Parameter Min Typ Max Unit Remarks
8-KB sector’™
. ) 300 1100 ms Internal preprogramming time included
Sector erase time 64-KB sector”
- 800 3700 ms . . .

Internal preprogramming time included
8-bit write time - 15 288 us System-level overhead time excluded™
16-bit write time - 19 384 us System-level overhead time excluded™
32-bit write time - 27 567 us System-level overhead time excluded™
64-bit write time - 45 945 s System-level overhead time excluded™
8-bit (with ECC) . “
write time - 19 384 us System-level overhead time excluded
16-bit (with ECC) - 23 483 us System-level overhead time excluded™
write time
32-bit (with ECC) . “
write time - 31 651 us System-level overhead time excluded
64-bit (with ECC) . “
write time - 49 1029 us System-level overhead time excluded

. 1,000/20 years, Temperature at write/erase time
2
E;atzer:’; lrj1rt]|tor< time 10,000/10 years, - - - Average temperature Ta=+85 degrees
100,000/5 years Celsius

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

*2: Number of erases for each sector

Notes:
- While the Flash memory is written or erased, shutdown of the external power (Vcc) is prohibited.

— In the application system where Vcc might be shut down while writing or erasing, be sure to turn the power off by using an
external voltage detection function.

- To put it concretely, after the external power supply voltage falls below the detection voltage (Vp.), hold Vcc at 2.7 V or more
within the duration calculated by the following expression:

Td™" fus] + ( 1/ Fcre?[MHz] ) x 1029 + 25 [us]
*1: See "12.8 Low-voltage detection (external low-voltage detection) "

*2: See "12.4.1 Source clock timing"
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11.0rdering Information

Part Number Package
S6J311EJACSE20000 .
S6J311DJACSE20000 Plastic, LEP176
S6J311EHACSE20000
S6J311EHBCSE20000 Plastic, LES144
S6J311DHACSE20000

Note:

- S6J311xJzCSEy0000*, S6J311xHzCSEy0000*

"y, np 0

is an part number option. For the part number option, see the following table.

X7y
For details on each package, see "PACKAGE DIMENSIONS."
*z: A/B
12.Part Number Option
Part Nun:)lzgr Option FLASH
E 4M Byte
D 3M Byte
Part Number Option
“y”
2 PureSn & Halogen Free
Part Nun‘l‘tz)sr Option SHE
A SHE ON
B SHE OFF
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13.Package Dimensions

Figure 13-1 LEP176 Package Dimension

Package Type Package Code
Ex-LQFP 176 LEP176
o A
o AA
A_ 132 = 89 89 132
e [N _AAAAARA  QAAAAAAAAAA fink HHHHﬂﬂ ARAAARA
88 = 133
=
=
A
=
=
=
=
E2]
=
=
=
=
45 o 176
44 1
EXPOSED PAD
BOTTOM VIEW
DETAILA
— / |
7 1 \ M
A2 A T \lillilliilil SEATING o |
Pt J ~— PLANE k2
A ;
—1 2 [SJoos[c
€] SECTION A-A'
—=ll=—b la
DETAILA
SINF VIFW —_—
DIMENSION NOTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. | NOM. | MAX. [ A\ DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A 1.70 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
; %DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
Al | 005 — | o015 TO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
A2 135 | 140 | 145 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 26.00 BSC. AT DATUM PLANE H.
D1 24.00 BSC. /A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
D2 9.26 REF A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
o 3.06 REF SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
3 : FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
£ 26.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY
E1 24.00 BSC. A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
E2 9.26 REF MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.
E3 8.06 REF
&XACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
R1 |008 | — | —
&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
R2 [008 | — ]020 BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
9 0° 4 8 A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
o 012 [ — [o020
b 017 [022 |027
L 045 | 060 |075
L 1.00 REF
L2 0.25
e 0.50 BSC.
002-13652 *A
PACKAGE OUTLINE, 176 LEAD TEQFP
24.0X24.0X1.7 MM LEP176 REV*A
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Figure 13-2 LES144 Package Dimension

S6J311E, S6J311D

Package Type Package Code
Ex-LQFP 144 LES144
(D] A (D71
LY I M LYZ]
/A [ 108 (o1} 73 73 108
TYP HHARARR  ARAAAAAARAA HHAHHARARAG ARAAAAA
(4>1(89 = = 72 72 = = 109
- E@&@A ENS ;/ =]
= = 3 h =
B = = = =
= 370 Fo 144

HHH%HH HIKERGLRRE
36 1
EXP!

OSED PAD
TOP VIEW BOTTOM VIEW
DETAILA Rl
/\(
U \ \ \ l L2—  GAUGE
7 Mmmmm \ SEATING ¥ | PLANE
/ PLANE 0
A a2 A AN SN R
€
T [&]oo0s]c] L
b L1
™ Blo@l[~ehbols
DETAILA
P — —a=a
DIMENSIONS DIMENSIONS NOTES:
SYMBOL SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
MIN. NOM. | MAX MIN. NOM. | MAX. LINE COINCIDENTWITH WHERE THE LEAD EXITS THE BODY.
DATUM S A-8 AND D TO BE DETERMINED AT DATUM PLANE H.
A — | — 170 017 | 022 | 027
b /A\TO BE DETERMINED AT SEATING PLANE C.
Al 0.05  — 0.15 e 0.50 BSC. ADIMENSIONSD1 AND E1 DO NOTINCLUDE MOLD PROTRUSION.
ALLOW ABLE PROTRUSION IS 0.25mm PRE SIDE.
A2 135 | 140 | 145 Rt | 008 | — | —— DIMENSIONS D1 AND E1 INGLUDE MOLD MISMATCH AND ARE DETERMINE
R AT DATUM PLANEH.
D 22.00 BSC. 2 | 008 020 | A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
o1 2000 BSG P po - e WITHIN THE ZONE INDICATED.
i} REGARD LESS OF THE RELATIVE SIZE OF THE UPPERAND LOWERBODY
D2 825 BSC R 012 | —— | 020 SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
D3 705 BSG L 045 | 060 | 0.75 BUT INCLUDING ANY MISMATCH BETW EEN THE UPPER AND LOWER
SECTIONS OF THE MOLDERBODY.
E 22.00 BSC. L1 1.00 REF. /A\DIMENSION b DOES NOT INGLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
El 2000 BSC L2 025 MAXIMUM BY MORE THAN 0.08mm . DAMBAR CANNOT BE LOGATED ON
E2 8.25 BSC. THE LOW ER RADIUS OR THE LEAD FOOT.
A XACT SHAPE AND SIZE OF THIS FEATU RE IS OPTIONAL.
E3 705 BSG /A O\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AN D 0.25mm FROM THE LEAD TIP.

A1 IS DEFINED AS THE DISTAN CE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-10859 *A

PACKAGE OUTLINE, 144 LEAD TEQFP
20.0X20.0X1.7 MM LES144 REV¥A
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14. Errata

This section describes the errata for the S6J3110 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

S6J311EJACSE20000
S6J311DJACSE20000
S6J311EHACSE20000
S6J311EHBCSE20000
S6J311DHACSE20000

S6J3110 Qualification Status

Product Status: Production

Errata Summary

The following table defines the errata applicability to available S6J3110 Series devices.

Items Part Number Fix Status

1. MCAN wrong message transmission
S6J311EJACSE20000
2. CAN FD controller message order inversion when S6J311DJACSE20000
transmitting from dedicated Tx Buffers configured with | S6J311EHACSE20000 | No silicon fix planned.
same Message ID S6J311EHBCSE20000

3. CAN FD: Incomplete description of Dedicated Tx | S6J311DHACSE20000
Buffers and Tx Queue related to transmission from
multiple buffers configured with the same Message ID

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

e 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.
= 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
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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.

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).

= 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

CAN FD: 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.
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- 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.

= 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 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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15. Appendix

15.1 Application 1: JTAG tool connection
This is an application example of JTAG tool connection. See the relevant application note AN203911 in detail.

+5V +5V
S6J311xJ (176pin) * ARM JTAG 20
R R
VCCVCCVCCVCC
R R R
1 |VTREF NC || 2
TRST 134 3 [[nTRST GND | 4
TDI & 136 5 |TDI GND | 6
™S : 137 7 [lTms GND
TCK o 138 = 9 lITek GND
DE RTCK GND |12
TDO 135 13| TDO GND
RSTX__ | 151 15| nSRST GND|[ 16
17 | DBGRQ GND | 18
19 || DBGACK GND [ 20
G
VSS R R
* x. E/D/C/B GND GND GND
+5V +5V
S6J311xH (144pin) * ARM JTAG 20
R R
VCCVCCVCCVCC
R R R
1 |VTREF NC | 2
TRST 110 3 |[nTRST GND || 4
TDI l 112 5 |TDI GND |6
™S : 113 7 lltms GND
TCK ® 114 R TCK GND
:'_191_ RTCK GND
TDO 111 13 | TDO GND
RSTX__ | 123 15| nSRST GND
17 || DBGRQ GND | 18
19 Il DBGACK GND |20
(=]
1
VSS R R
* x: E/D/C/B GND GND GND
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S6J311E, S6J311D

16.Major Changes
Page ‘ Section Change Results
Revision *A
1 Cover Added the family product names
1 Cover Revised the designation and notes
Revised the title as follow
(error)
S6J3110 Series
32-bit Microcontroller
1 Cover Spansion® Traveo™ Family
(correct)
S6J311E, S6J311D, S6J311C, S6J311B
32-Bit Traveo™Family
S6J3110 Series Microcontroller Datasheet
Revised the following note
1 ngtrltgi?RS Core (—I?Erg)Cr)support for the TCM ports
(Correct)
—ECC support for the TCM ports for RAM
Features . . .
1 Peripheral Functions Added the specifications as full production
1 Features . Added IC function of MFS
Peripheral Functions
Features .
1,2 Peripheral Functions Added SHE option to the product name
F Added the following comment to 192 message buffer for CAN-
2 eatgres . FD
Peripheral Functions “(reception message buffer size)”
Features
2 Peripheral Functions f‘gg?ﬁessa e buffer/channel (transmission message buffer size)
CAN controller: CAN-FD Max 2 channel 9 9
5 Features Added “CAN-FD (V3.2.0)” under “CAN controller: CAN-FD Max
Peripheral Functions 2 channel”.
4 1. Product Lineup Added the specifications as full production
4.5 1. Product Lineup Added SHE option to lineup (Table 1-1, 1-2, 1-3)
6,7 2. Pin Assignment Added SHE option to the product name
7 2. Pin Assignment Added the pin assignment figure for S6J311xHAC
7 2. Pin Assignment Revised the pin function name of 107pin to P321/PWUTRG
8,20 3. Pin Description Added SHE option to the product name
8-27 3. Pin Description Separated non-analog input IO type from Type A/B to Type P/Q
8-27 3. Pin Description Added I2C bus pins
. _ Added the pin name PWUTRG to 107pin
25 3. Pin Description Revised the |0 Circuit Type of 107pin
28 4. 1/0 Circuit Types Revised the circuit of type C
30 4. 1/0O Circuit Types Added the 10 Circuit Type R
The explanation should be corrected as indicated by the
shading below.
(Error)
We recommend connecting a ceramic capacitor as a bypass
37 6.Handling Devices capacitor between VCC and VSS, near this device.
About power supply pins (Correct)
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.
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Revised the following notice.
(Error)
About the Power-on Time
To prevent the internal built-in voltage step-down circuit from
: . malfunctioning, secure a voltage rising time of 50 ys (between
37 6.Handling Devices 0.2 V and 2.7 V) or longer at the power-on time.
(Correct)
About the Power-on Time
To prevent a malfunction of the voltage step-down circuit built in
the device, the voltage rising must be monotonic during power-
on.
The pins should be deleted as indicated by the shading below.
(Error)
This device has a built-in voltage step-down circuit. Be sure to
connect a capacitor to the C pin (pin 46 and pin 154 in
S6J311xJAA specifications, pin 38 and pin 126 in S6J311xHAA
specifications) for internal stabilization of the device. For the
38 6.Handling Devices standard values, see "Recommended operating conditions" in
About C pin processing the latest data sheet.
(Correct)
This device has a built-in voltage step-down circuit. Be sure to
connect a capacitor to the C pin (pin 154 in S6J311xJzC
specifications, pin 126 in S6J311xHzC specifications) for
internal stabilization of the device. For the standard values, see
"Recommended operating conditions" in the latest data sheet.
39, 40 7. Block Diagram Added SHE option to the product name
39, 40 7. Block Diagram Revised the block diagram of S6J311xJAC and S6J311xHAC
. Added Partial Wake up in the diagram of Power Domain
40 7. Block Diagram 1(Always on)
41 8. Memorv Ma Revised the memory map of S6J311EXAC / S6J311DxAC /
: y Map S6J311CxAC / S6J311BXAC
41 ’44436’47’ 8. Memory Map Added SHE option to the product name
Added the following notes
42 8. Memory Map The ECC movement in TCM port is based on ECC setting inside
the CPU.
44 - 49 8. Memory Map Revised the peripheral map of S6J311xJAC and S6J311xHAC
46,49 8. Memory Map Added Global Timer to Table 8-2 and Table 8-4
49 8. Memory Map Added about the setting of MPU attribute for memory area
49 8. Memory Map Added the the following restriction about SHE OFF product
50,52 9. Pin Statuses In CPU Status Added SHE option to the product name
50 - 53 9. Pin Statuses In CPU Status Revised the pin status table of S6J311xJAC and S6J311xHAC
50 - 53 9. Pin Statuses In CPU Status Corrected the state name from “Watch mode” to “Timer mode”
Revised the Pin name of 130pin as follows
51 9. Pin Statuses In CPU Status (Error) P320/PWUTRG/WOT
(Correct) P320/PWUTRG
53 9. Pin Statuses In CPU Status Revised the pin status table for P321
53 9. Pin Statuses In CPU Status Added the pin name PWUTRG to 107pin
. Added the following note
54 9. Pin Statuses In CPU Status *7: When PPC_PCFGRIijj:POF[2:0] is set to initial value.
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The notes should be corrected as indicated by the shading
below.
(Error)
Rating
Parameter Symbol Unit | Remarks
Min Max
55 10. Electrical Characteristics Power supply voltage™, ? | Vcc Vss-0.3 | Vss*6.0 | V
10.1 Absolute Maximum Ratings Analog supply voltage™, 2 | AVcc Vss-0.3 | Vsst6.0 | V AvcesVee
(Correct)
Rating
Parameter Symbol Unit | Remarks
Min Max
Power supply voltage™, 2 | Vcc Vss-0.3 | Vsst6.0 | V
Analog supply voltage™, ? | AVcc Vss-0.3 | Ves+6.0 | V Vce = AVee
Revised the following note
55 10. Electrical Characteristics *2: AVCC and VCC must be set to the same voltage. It is
10.1 Absolute Maximum Ratings required that AVCC does not exceed VCC and that the voltage
at the analog inputs does not exceed AVCC when the power is
switched on.
10. Electrical Characteristics Separated the specification of smoothing capacitor from Css,
57 10.2 Recommended operating conditions Cs2to Cs
) P 9 Revised the figure and table
Added the following remarks to “Smoothing capacitor”
57 10. Electrical Characteristics Use a ceramic capacitor or a capacitor that has the similar
10.2 Recommended operating conditions frequency characteristics.
Use a capacitor with a capacitance greater than CS as the
smoothing capacitor on the VCC pin.
Revised the notes of “C pin connection diagram” as follow:
57 10. Electrical Characteristics *1: 154pin(S6J311xJzC*) / 126pin(S6J311xHzC*)
10.2 Recommended operating conditions | *2:  46pin(S6J311xJzC*)/ 38pin(S6J311xHzC*)
*x: E/D/IC/B, z: A/B
10. Electrical Characteristics . . IR ; : »
57 10.2 Recommended operating conditions Revised the connection of C pin in “C pin connection diagram
Added the following notes
-The following condition should be satisfied in order to facilitate
heat dissipation.
1.4 or more layers PCB should be used.
2.The area of PCB should be 114.3 mm x 76.2 mm or more, and
58 10. Electrical Characteristics the thickness should be 1.6 mm or more. (JEDEC standard)
10.2 Recommended operating conditions 3.1 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.
4.35~50% of the die stage area which is exposed at back
surface of package should be soldered to a part of 1st layer.
5.The part of 1st layer should be connected to the dedicated
heat radiation layer with more than 10 thermal via holes.
Added the following notes
—-Figure 2-1 is a schematic diagram showing PCB in section.
. . -Figure 2-2, Figure 2-3 in the following pages are recommended
58 18-2E§§ég(;r?:112:g;adcfr§rt;isn conditions land patterns for each package series. Thermal via holes should
) P 9 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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Added the following figures
58,59 18.2E|I_\()actncal Chir?te”s“?.s diti Figure 10.2-1: Example thermal via holes on PCB.
- Recommended operating Conaitions 1 g re 10.2-2: Land Pattern and Thermal Via LEP176
Figure 10.2-3: Land Pattern and Thermal Via LES144
60 10. Electrical Characteristics Revised the minimum value of Vine
10.3 DC characteristics 20->23
Added the following characteristics
. - - PLL input clock frequency (FpLLi)
64 18 4Ezegtr|cal Cr;ar?(ci[t'er!stlcs - PLL macro oscillation clock frequency (FeLLo)
-1 source clock iming - SSCG-PLL input clock frequency (FsscapLii)
- SSCG-PLL macro oscillation clock frequency (FsscapLLo)
66. 67 10. Electrical Characteristics Added the following characteristics
’ 10.4.2 Internal clock timing - Foik_canrp, teik_caneo (CANFD_CCLK)
67 10. Electrical Characteristics Revised the following Symbol.
e (Error) tCLK_FMA
10.4.2 Internal Clock Timing (Correct) tCLK_DMA
. - Revised the following Values

67 18' 4E'29|°t['°a' ?gfralft;‘.”s.t'cs (Error) tCLK_LAPP1 min:41.6 / {CLK_LAPP1A min:41.6

4. Internal Llock Timing (Correct) tCLK_LAPP1 min:27.7 / tCLK_LAPP1A min:27.7

Rivised the internal clock definition in the following figure.
68 10. Electrical Characteristics “Guaranteed operation range Internal operation clock
10.4.2 Internal clock timing frequency vs. Power supply voltage”
FCD0_CLK -> FCPU_CLK
69 10. Electrical Characteristics Added the note of maximum PLL clock frequency setting
10.4.2 Internal clock timing “PLLDIVM” and “SSCGDIVM”
70 10. Electrical Characteristics Revised the voltage value of Hysteresis input pin (TTL).
10.4.2 Internal clock timing 2.0V ->2.3V
72 10. Electrical Charact(—?r.lstlcs Revised the note™1” for “Level detection time”
10.4.4 Power-on conditions
. - Revised the value of level detection voltage
72 o o ponal Chacr;a"tg.rt'.s“cs (Error) min 2.25 / typ 2.45 / max 2.65

4.4 Fower-on Londitions (Correct) min 2.15 / typ 2.35/ max 2.55
Deleted the Slope detection undetected specification.
Added the Power ramp rate and Maximum ramp rate

. - guaranteed to not generate power-on reset.
72 18 4ELegtgL32Lg:aéicr:§irtlizt:]c;s *1, *2: Changed the sentence.

o Added *3, *4, Note, Figure at the Power off time, Power ramp
rate, Maximum ramp rate guaranteed to not generate power-on
reset.

10. Electrical Characteristics

10.4.5 Multi-function serial
87 10.4.5.1 CSIO timing (SMR:MD2-0=010B) | Added figures for the characteristic

(5-1-7) Serial chip select used

(SCSCR:CSEN=1)

10. Electrical Characteristics _r

95,96 10454 12C timing (SMR:MD[2:0]=100B) Added the AC characteristic for 12C
. e Deleted the following pin names in the table of Input pulse width

98 10. Elelctrlcall Chargct_erlstlcs and figure of Trigger input timing

10.6 Trigger input timing “RX0 to RX1”. “RXx"

10. Electrical Characterl_stlcs Revised the following characteristics
100 10.8 Low-voltage detection(external low- VoL -> VoLo, VoLt VoL

voltage detection) ’ ’

10. Electrical Characteristics . . . -
100 10.8 Low-voltage detection(external low- Cddec\i/the :(/aglster setting for the following characteristics

voltage detection) DLO, VL1, VDL2

10. Electrical Characteristics . . .

! Revised the title in 10.9 “Internal Low-Voltage Detection” to

101 10.9 qu-VoItage Detection (R.,AM “RAM Retention Low-Voltage Detection”.

Retention Low-Voltage Detection)
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10. Electrical Characteristics Revised the following characteristics
101 10.10 Low-voltage detection(1.2V power VroL > V V,
. RDL RDLO, VRDL1
supply low-voltage detection)
101 18 1%'?_%;:/?3;5;;?;2&%& 1.2V power Cdded the register setting for the following characteristics
. RDLO, VRDL1
supply low-voltage detection)
10. Electrical Characteristics
101 10.10 Low-Voltage Detection (1.2 V Power | Added the notice *4
Supply Low-Voltage Detection)
103 18:112/5522\86”“6;“9 A/D converter Revised the figure “Analog input circuit model”
Revised the following notes
(error)
Total error : Difference between the actual value and the
104 10. Electrical C_Dhgracteristics theoretical value. The total error
10.11.3  Definition of terms (correct)
Total error: Difference between the actual value and the
theoretical value. The total error includes zero transition error,
full-scale transition error, and non linearity error.
104 10.11 A/D cpr)\_/erter Revised the title as follows o
10.11.3 Definition of terms “12.11.3 Glossary” -> “12.11.3 Definition of terms”
Revised the following names (meaning is same)
104 - 105 18:” élge(;ic;l?t\i/g:irf terms - Integral linearity error -> Integral Nonlinearity error
o - Differential linearity error -> Differential Nonlinearity error
106 10.12 Flash memory Revised the items of segtor erase time and write time
) Filled maximum values in the Rating table
106 10.12 Flash memory Added the notes of power management for Flash memory
107 11. Ordering Information Revised the Part Number as full production
107 11. Ordering Information Added SHE option to the part number
107 12. Part Number Option Added the part number options as full production
107 12. Part Number Option Added Part Number Option “z” as SHE option
109 13. Package Dimensions Added the package dimension of LES144
1,2,4 to 27,
38 to41,44,
46,47,49,50, | - Revised part number from S6J311xxxA to S6J311xxxC.
52,57,72,
107,
Revision *F
Added about CAN FD controller message order inversion when
110,112 14. Errata transmitting from dedicated Tx Buffers configured with same
Message ID
Revision *G
Added CAN FD incomplete description of Dedicated Tx Buffers
110,112,113 | 14. Errata and Tx Queue related to transmission from multiple buffers
configured with the same Message ID

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