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S6J3120 Series
32-Bit Traveo™ Family

Microcontroller Datasheet

This section provides an overview of the S6J3120 series. The S6J3120 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 S6J3120 series.

Cortex-R5 Core

EThis section explains the Cortex-R5 CPU core.
o0 Arm Cortex-R5
0 32-bit Arm architecture
 2-instruction issuance super scalar
« 8-stage pipeline
O Armv7/Thumb®-2 instruction set
o0 MPU (memory protection) equipped
+ 16-area support
0 ECC support for the TCM ports for RAM
1-bit error correction and 2-bit error detection
(SEC-DED)
O TCM ports
2 TCM ports
* ATCM port
* BTCM port (BOTCM, B1TCM)
O Caches
* Instruction cache 16 KB
» Data cache 16 KB
o VIC port

Low latency interrupt
O AXI master interface

64-bit AXI interface (instruction/data access)

32-bit AXI interface (I/O access)
0 AXI slave interface

64-bit AXI interface (TCM port access)
O ETM-RS5 trace

Peripheral Functions
This section explains peripheral functions.

HClock 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: 1024 K + 64 KB (S6J312AHzC*)/768 K + 64 KB
(S6J3129HzC*)

O*z: A/IB
o0 Work: 112 KB (S6J312AHzC*)/ 112 KB (S6J3129HzC*)
o*z: A/B
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M Built-in RAM size
O TCRAM 64 KB(S6J312AHzC*)/ 48 KB(S6J3129HzC*)

0 System SRAM 16 KB (S6J312AHzC*)/ 16 KB
(S6J3129HzC*)

o Backup RAM 8 KB (S6J312AHzC*)/ 8 KB (S6J3129HzC*)
O*z: A/IB

B General-purpose ports: 112 channels (S6J312AHzC*)/ 112
channels (S6J3129HzC*)
O*z: A/IB

HExternal bus interface
0 24-bit address, 16-bit data

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 50 channels (22
channels + 28 channels)(S6J312AHzC*)/ Max 50 channels
(22 channels + 28 channels)(S6J3129HzC*)

O*z: A/B
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 10 channels(S6J312AHzC*)/ Max 10
channels(S6J3129HzC*)

O*z: A/B
<|2C>
O Full duplex, double buffering system; 64-byte transmission
FIFO, 64-byte reception FIFO
O Standard mode (Max. 100 kbps) is supported only.
O DMA transfer is supported.

<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.

0 DMA transfer is supported.

<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).
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O Overrun error detection function is available.
O DMA transfer is supported.
O Serial chip select SPI function

<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
0O 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.
0 DMA transfer is supported.

ECAN controller: CAN-FD Max 3 channel
o CAN-FD (V3.2.0)
O CAN transfer speed :5 Mbps
o CAN Clock :Max 40 MHz
0 192 message buffers/channel (reception message buffer
size)
0 32 message buffer/channel (transmission message buffer
size)
M Base timer: MAX 30 channels
0 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)

M Reload timer: Max 10 channels
0 32-bit Timer.

B Free-run timer: Max 6 channels
0 32-bit Timer.
0 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 Sound generator : Max 3 channels
O Frequency and amplitude sequencers provided.

M Stepping motor controller : Max 4 channels
O 8-/10-bit PWM
O High current output supported (4 lines x 4 channels)

O Can refer back electromotive force using pin-shared A/D
converter

HLCD controller
0 Common output : 4, Segment output : 32
O Duty drive (SEGO0 to SEG31) and static drive (STO to ST8)
can be switched.

o Each of COMO to COM3, SEGO to SEG31, VO, V1, V2, and
V3 pins for duty drive can be switched to the
general-purpose port. (The SEG23 to SEG31 pins can be
switched to static driving.)

oVo, V1, V2 and V3 pin can be used as the general-purpose
port. But V3 pin cannot be used as an output pin.
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O Each of STO to ST8 pins for static drive can be switched to
the general-purpose port, or it can be switched to the
segment output of duty drive.

B Quad position & revolution counter(QPRC) : Max 2 channels

HReal time clock (RTC) (day/hour/minute/second)

O Main clock oscillation or CR oscillation (100 kHz) can be
selected as an operation clock.

HCalibration: 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.

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
» CCITT CRC16 generator polynomial: 0x1021
» |IEEE-802.3 CRC32 generator polynomial: 0x04C11DB7

BDDR HS-SPI

O E2PROM and the flash device of the Single/Dual/Quad-SPI
protocol can be connected.

B Watchdog timer
O Hardware watchdog
O Software watchdog

ENMI

B|/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
H | ow-voltage detection reset

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

B Package: LEU144 (S6J312xHzC*)
O *x:A/9, z: AIB

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
5V.

05 V power supply is used for I/O.
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1. Product Lineup
The following table lists the product lineup of the S6J3120 series.
Table 1-1 Memory Size
S6J312AHzC* S6J3129HzC*
1024 KBytes 768 KBytes
Program + +
Flash Small sector (8 KB x 8) Small sector (8 KB x 8)
Work 112 KBytes 112 KBytes
TCRAM 64 KBytes 48 KBytes
RAM System SRAM 16 KBytes 16 KBytes
Backup RAM 8 KBytes 8 KBytes
*z: A/B
Table 1-2 SHE Option
S6J312xHAC* S6J312xHBC*
Security (SHE) ON OFF
*x: A9

Table 1-3: Product Lineup

S6J312xHzC*"

CPU core Coretex-R5
CMOS 55 nm technology 55 nm
Package LEU144
Main clock 4 MHz
Built-in CR oscillator 100 iz

4 MHz
Maximum CPU operating frequency 128 MHz

Watchdog timer

1 channel (hardware)
1 channel (software)

CAN-FD

Clock supervisor YES
External power supply, low-voltage detection reset YES
Internal power supply, low-voltage detection reset YES
NMI request YES
External interrupt 16 channels
DMA controller 16 channels
3 channels

(192 msg buffers/ch)

Multi-function serial

10 channels*?

A/D converter

12-bit (2 units)
Unit 0 x 22 channels
Unit 1 x 28 channels

Free-run timer 6 channels
Input capture 12 channels
Output compare 12 channels

Document Number: 002-04863 Rev. *G
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S6J312xHzC*"
Base timer (16-bit) 30 channels
Real time clock (RTC) 1 channel
CR clock calibration YES
CRC generation YES
Standby function

Low-power consumption mode

Power-off function
Partial wakeup function

SHE YES

External BUS I/F Address : 24-bit Data :16-bit
Reload Timer(32-bit) 10 channels

Quad Position & Revolution Counter 2 channels

DDR HS-SPI YES

LCD Controller

32 seg x 4 com (Static drive 8 seg x 1 com)

Sound Generator

3 channels

Stepping Motor Controller

4 channels

General-purpose port GPIO

112 channels

Power supply 5V10%
Operation assurance temperature (Ta) -40°Cto +105 °C
On-chip debugger (JTAG) YES

*:x: A/9, z: AIB

*2; 12C-UART function is not supported at Multi-function serial ch.1, ch.2, and ch.12.
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2. Pin Assignment

The following figures show the pin assignment of the S6J3120 series.
Figure 2-1 Pin Assignment for S6J312xHzC*
*x: Al9, z: AIB

136 [P411/INT13_1/SCK2_0/SCS101_1/TIOB24_O/TRACEDATA7/TIN19/MADOS/SEGO

2 <
=
I3 2.
o« ks o S
22« 288 27988
an0 oH3 0«33
225 2 «8082¢2
~ 832 5<2550<9
© 888 80Xz35En=2
 <<8 <5Ffo2ss3
2 222 z°So0gfzis
85282 2§58358%%
28EZ2S E2g<3ISgS
SBO0ES GOSsSESEEY
SoEEEwEETSLOQST
Jes L5880 < )
FeogSEa B282ES2
oy 1283 QEYSsms e
8383987 5:25282382¢8
EYEESS83ESESZRET
Egs 2S5 S aSELRZ
R LR DL - 22
£58bZ0g35p822¢8ds g%
2EnoZfE0o e 2Ens5IXe QO
558555555958k 2 29
JysgdgyaaSyd8535 23 N N
CXECEZBEEESXEERJSE Y 88 19} 89
2322532285832%8=z2¢ ss z SR e
858835832:2885883288 y48888gy o55%253k3
SSi§§55583333333330558FRSXRSZPERRES
FEEEEEEEE R R R
SEIEIEEEEREEREEEREREREEIESEEEEEEEERERE R RS
Vss) . 108 |vss
P000/SOT2_1/AIN8_0/MADOO/SEGSE| 107 |P32/PWUTRG
P00L/SCS20_1/BIN8_0/MDATA15/SEGY) 106 |DVSS
P003/SCS22_1/ZIN8_0/MDATA14/SEG10f 105 [pvee

]

POOS/SIN3_0/ING_O/AING_O/MDATA13/SEG11)
PO0G/SOT3_0/SDA3_0/IN7_0/BING_O/MDATA12/SEG12]
PO07/SCK3_0/SCL3_0/IN8_0/ZIN9_O/IMDATAIL/SEG3)
PO08/SCS30_0/IN9_O/TIOAQ_O/MDATA10/SEG14]
PO0Y/INTO_U/SINIL_O/IN10_O/TIOAL_O/MDATAQ9/SEGLS
POL0/SOT1L_0/SDALL_O/IN11_O/TIOA2_O/IMDATAO/SEGLH|
PO12/SCK11_0/SCL11_0/OUTS_0/TIOA3_O/MOEX/SEGLY)
PO13/SCS110_0/OUT6_O/TIOA4_OIMWEXISEG1S
PO15/SCS111_0/OUT7_O/TIOAS_O/MCSXO/SEGLY)
PO16/SCS112_0/OUT8_O/TIOA6_O/MCSXL/SEG20)
PO17/SCS113_0/OUTY_OTIOAT_O/MDQMO/SEG21]
PO18/OUTI0_0/TIOA8_O/MDQM/SEG22)
POL9/TEXTO_0/OUTLL O/TIOB0_O/MADIS/SEG23/STO)
PO20/SOTO_0/SDAQ_O/TEXT1_0/TIOB1. 0f
PO2U/SCKO_0/SCLO_0/SCK4_LITIOB2_Q
PO22/INT3_0/SINO_O/TIOB3_Q
P023/SCS0_0/SIN4_1/TIOB4_O/MAD16/SEG24/ST1]
PO24/SOT4_LITIOBS_O/IMAD17/SEG25/ST2

P317/INT1L_L/AN62/RX1_U/SIN10_0/TIOB29_0/TIOA9_L/PWM2M3
P315/AN61/TXL_1/SCS100_0/INS_1/TIOB28_O/TIOA8_1/PWM2P3
P314/AN60/SCK10_0/SCL10_0/IN4_L/TIOB27_O/TIOA7_LPWMIM3
P313/INT10_L/ANS9/SOT10_0/SDA10_O0/IN3_L/TIOB26_0/PWM1P3
P312/ANS8/SCS101_0/IN2_LTIOB25_0/PWM2M2
P309/ANST/IN1_LITIOA29_LPWM2P2
P308/ANS6/INO_LITIOA28_LPWMIM2
P307/INT1_0/ANSS/SCS102_0/TIOB18_0/PWM1P2

2

I

51

I

2

TOP VIEW

P30S/ANS3/TEXTS_0/TIOA29_0/PWM2M1
P304/ANS2/TEXT4_O/TIOA20_LPWM2P1
P302/ANSL/TIOA19_L/PWMIML
P301/ANS0/OUT4_O/TIOAL8_L/PWMIPL
P300/AN49/OUT3_O/TIOA28_0/PWM2MO
P231/AN48/OUT2_0/TIOA27_0/PWM2PO
P230/AN47/PWU_AN7/OUTL_0/TIOA26_0/PWMIMO
P229/INT8_O/AN46/PWU_ANS/OUTO_O/TIOA25_0/PWM1PO

P027/SCS42_LTEXTO_L/TIOB6_O/TIOA_L/MADIS/SEG26/ST3| DVSS
P028/SIN1_0/OUTO_L/TIOB7_0/MAD19/SEG27/ST4| bvce
P029/SOT1_0/OUT1_L/MAD20/SEG28/STS| Avccl
PO30/SCS43_1/OUT2_1/TIOB8_O/MAD21/SEG29/ST6| AVRH1
P031/SCS1_0/0UT3_1/MAD22/SEG30/ST7| L E U ‘144 AVSSIAVRLL

P100/SCK1_0/OUT4_1/MAD23/SEG3L/STS|
P10/AN3/OUT5_1/MDATAOY|
P103/ANS/OUT6_L/TIOB9_O/MDATAOS|
P105/0UT7_L/TIOA9_O/MDATAOS|
P106/TX1_2/0UT8_L/TINO/MDATAO4]
P107/INT2_1/RX1_2/0UT9_L/TIOA10_0/TOTO/MDATAO3
P108/INT3_I/ANG/OUT10_U/TIOALL_O/TINUMRDY]|
P109/0UT11_U/TIOA12_O/TOTYMCLK|

P226/AN43/PWU_AN3/SCK8_0/SCL8_O/IN11_2TIOA17_1
P225/INTO_O/AN42/PWU_AN2/RX0_2/SOT8_0/SDA8_O/IN10_2/TIOB17_0/ZIN9_1
P224/AN41/PWU_ANLTXO_2/SCS80_0/IN9_2/BIN9_1
P223/AN40/PWU_ANO/SCS81_0/IN8_2/AIN9_1
P222/INT7_O/AN3Y/RX2_0/SIN8_O/IN7_2
P220/AN38/TX2_0/SCS83_0/IN6_2/TIOB16_0

P219/ANST/TEXT3_0/TIOB15_0

P218/ANSG/TEXT2_0/TIOB14_0

Elelele bR R

&1 B Bl B ST =l el 3 Fed 5 3 9 e 3 ] e £ P4 £ 3 S e 1 RS S £ 1
Bl sz e el elelz ool lelele]efe = <] o <]zl ]E]

vcc| Vss
|“’|‘*’|‘*’I‘>I‘>I‘>I"|>|>|>|>|>|>I‘”I‘”I‘”I"‘I‘"I"‘I”"|”‘|”‘|“‘|"’|"’|°’|°’|°’I°’I°’I°’I°’I°’|"|"|"|
s slslslalsls|a|a]s]s]s |5 |s |||l lalslala |z |2 |2 |5 |5 |2 |2 3 |2 |8 8 2 = &
SO RR R > PR R R IIIIIIIIIIIINLSN S
4 EEECS<SEEEERRRNNRRNRLLSSSSSSSSRERRRRERQI
REEgPRIIELORL IO ORISR0
> > S ZZ222222PPZ2ZZ222Z22Z22>2>87Z
232°®S5322z22222222z222z222222222z283
§38 SESYEESEEEERIEICNBBIRRBIRGESR
5-2 EE558883377z5855238588%8385%%
235 Szz8888xXx¥72z3d0FN5Lz8IZzRLZZQ
£33 JEE28RRB8rI3BC QL ARENTESEE D
i) peidigliclcleT N aRo@n g @09 0@ T @
ERSES Z33892e°keBogoeieegezgsege Y
S55 “ggiadd ggcigabgsjgieizizas
H 228 SE%8233 2282
§38 EREdzz 28 0fLZBRAcEsenENEl
3z SeE Y ER G5 2'9gBCREZRESEICESY
2 =3 e e SZ=En 5 E0odS0=0kE 2
ER 233 &% mEZ ER3RE3N32228
> > £z - -8 coRIVNRGE
g 8 255 28 - LEFBSBSoeyLRe
WP OS2 252568
e e ox'\’aﬁﬁo%"%
a4 20925 8
. BERe3 >
g L383=d
H
@ e 3
5 o~
N

Document Number: 002-04863 Rev. *G Page 6 of 116



A

ws CYPRESS

-

EMBEDDED IN TOMORROW

3. Pin Description

S6J3120 Series

This section provides a list of the pin functions of the S6J3120 series
Table 3-1 S6J312xHzC* Pin Functions

*x: Al9, z: AIB
/0
Pin No. Pin Name Polarity | Circuit Function
Type

P0O00 - General-purpose /O port

SOT2_1 - Multi-function serial ch.2 serial data output pin (1)
2 AIN8_0 - K QPRC ch.8 AIN input pin (0)

MADOO - External bus interface address bit0 output pin

SEG8 - LCDC segment 8 (Duty) output pin

P001 - General-purpose /O port

SCS20_1 - Multi-function serial ch.2 serial chip select 0 1/0 pin (1)
3 BIN8_0O - K QPRC ch.8 BIN input pin (0)

MDATA15 - External bus interface data bus bit15 1/O pin

SEG9 - LCDC segment 9 (Duty) output pin

P003 - General-purpose /O port

SCS22_1 - Multi-function serial ch.2 serial chip select 2 output pin (1)
4 ZIN8_0 - K QPRC ch.8 ZIN input pin (0)

MDATA14 - External bus interface data bus bit14 1/O pin

SEG10 - LCDC segment 10 (Duty) output pin

P005 - General-purpose /O port

SIN3_0 - Multi-function serial ch.3 serial data input pin (0)
5 IN6_O - K Input capture ch.6 input pin (0)

AIN9 0 - QPRC ch.9 AIN input pin (0)

MDATA13 - External bus interface data bus bit13 1/O pin

SEG11 - LCDC segment 11 (Duty) output pin

P006 - General-purpose /O port

SOT3 0 - Multi-function serial ch.3 serial data output pin (0)

SDA3_0 - I2C bus ch.3 serial data I/O pin
6 IN7_0 - K Input capture ch.7 input pin (0)

BIN9_0O - QPRC ch.9 BIN input pin (0)

MDATA12 - External bus interface data bus bit12 1/O pin

SEG12 - LCDC segment 12 (Duty) output pin

P0OO7 - General-purpose /O port

SCK3_0 - Multi-function serial ch.3 clock 1/0 pin (0)

SCL3 0 - I2C bus ch.3 serial clock I/O pin
7 IN8_O - K Input capture ch.8 input pin (0)

ZIN9 0 - QPRC ch.9 ZIN input pin (0)

MDATA11 - External bus interface data bus bit11 1/O pin

SEG13 - LCDC segment 13 (Duty) output pin

P008 - General-purpose /O port

SCS30 0 - Multi-function serial ch.3 serial chip select 0 I/O pin (0)
8 IN9_ 0 - K Input capture ch.9 input pin (0)

TIOAQO_O - Base timer ch.0 TIOA output pin (0)

MDATA10 - External bus interface data bus bit10 1/O pin

SEG14 - LCDC segment 14 (Duty) output pin

P009 - General-purpose /O port

INTO_1 - INTO external interrupt input pin (1)

SIN11_0 - Multi-function serial ch.11 serial data input pin (0)
9 IN10_0 - K Input capture ch.10 input pin (0)

TIOA1_0 - Base timer ch.1 TIOA I/O pin (0)

MDATAQ9 - External bus interface data bus bit9 1/0 pin

SEG15 - LCDC segment 15 (Duty) output pin

Document Number: 002-04863 Rev. *G
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/0
Pin No. Pin Name Polarity | Circuit Function
Type
P0O10 - General-purpose /O port
SOT11_0 - Multi-function serial ch.11 serial data output pin (0)
SDA11_0 - I2C bus ch.11 serial data 1/O pin
10 IN11_0 - K Input capture ch.11 input pin (0)
TIOA2_0 - Base timer ch.2 TIOA output pin (0)
MDATAQ8 - External bus interface data bus bit8 1/0O pin
SEG16 - LCDC segment 16 (Duty) output pin
P012 - General-purpose /O port
SCK11_0 - Multi-function serial ch.11 clock 1/O pin (0)
SCL11_0 - I2C bus ch.11 serial clock I/O pin
11 OuUT5_0 - K Output compare ch.5 output pin (0)
TIOA3_0 - Base timer ch.3 TIOA I/O pin (0)
MOEX - External bus interface read enable output pin
SEG17 - LCDC segment 17 (Duty) output pin
P013 - General-purpose /O port
SCS110_0 - Multi-function serial ch.11 serial chip select 0 1/0O pin (0)
12 OouUT6_0 - K Output compare ch.6 output pin (0)
TIOA4_0 - Base timer ch.4 TIOA output pin (0)
MWEX - External bus interface write enable output pin
SEG18 - LCDC segment 18 (Duty) output pin
P015 - General-purpose /O port
SCS111_0 - Multi-function serial ch.11 serial chip select 1 output pin (0)
13 OuUT7_0 - K Output compare ch.7 output pin (0)
TIOA5_0 - Base timer ch.5 TIOA I/O pin (0)
MCSX0 - External bus interface chip select 0 output pin
SEG19 - LCDC segment 19 (Duty) output pin
P0O16 - General-purpose /O port
SCS112. 0 - Multi-function serial ch.11 serial chip select 2 output pin (0)
14 OouT8_0 - K Output compare ch.8 output pin (0)
TIOA6_0 - Base timer ch.6 TIOA output pin (0)
MCSX1 - External bus interface chip select 1 output pin
SEG20 - LCDC segment 20 (Duty) output pin
P0O17 - General-purpose /O port
SCS113_0 - Multi-function serial ch.11 serial chip select 3 output pin (0)
15 OouT9 0 - K Output compare ch.9 output pin (0)
TIOA7_0 - Base timer ch.7 TIOA I/O pin (0)
MDQMO - External bus interface byte mask 0 output pin
SEG21 - LCDC segment 21 (Duty) output pin
P0O18 - General-purpose /O port
OuUT10_0 - Output compare ch.10 output pin (0)
16 TIOA8_0 - K Base timer ch.8 TIOA output pin (0)
MDQM1 - External bus interface byte mask 1 output pin
SEG22 - LCDC segment 22 (Duty) output pin
P0O19 - General-purpose /O port
TEXTO0_O - Free-run timer O clock input pin (0)
17 OouT11_0 - K Output compare ch.11 output pin (0)
TIOBO_O - Base timer ch.0 TIOB input pin (0)
MAD15 - External bus interface address bit15 output pin
SEG23/STO - LCDC segment 23 (Duty) / segment 0 (Static) output pin
P020 - General-purpose /O port
SOTO0_0 - Multi-function serial ch.0 serial data output pin (0)
18 SDAO_O - Q I2C bus ch.0 serial data 1/O pin
TEXT1_0 - Free-run timer 1 clock input pin (0)
TIOB1_0 - Base timer ch.1 TIOB input pin (0)
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P021 - General-purpose /O port
SCKO0_0 - Multi-function serial ch.0 clock 1/0O pin (0)
19 SCLO_O - Q I2C bus ch.0 serial clock 1/0 pin
SCK4_1 - Multi-function serial ch.4 clock 1/0O pin (1)
TIOB2_0 - Base timer ch.2 TIOB input pin (0)
P022 - General-purpose /O port
20 INT3_0 - Q INT3 external interrupt input pin (0)
SINO_0 - Multi-function serial ch.0 serial data input pin (0)
TIOB3_0 - Base timer ch.3 TIOB input pin (0)
P023 - General-purpose /O port
SCS0_0 - Multi-function serial ch.0 serial chip select 0 I/O pin (0)
21 SIN4_1 - K Multi-function serial ch.4 serial data input pin (1)
TIOB4_0 - Base timer ch.4 TIOB input pin (0)
MAD16 - External bus interface address bit16 output pin
SEG24/ST1 - LCDC segment 24 (Duty) / segment 1 (Static) output pin
P024 - General-purpose /O port
SOT4 1 - Multi-function serial ch.4 serial data output pin (1)
22 TIOB5_0 - K Base timer ch.5 TIOB input pin (0)
MAD17 - External bus interface address bit17 output pin
SEG25/ST2 - LCDC segment 25 (Duty) / segment 2 (Static) output pin
P027 - General-purpose I/O port
SCS42_1 - Multi-function serial ch.4 serial chip select 2 output pin (1)
TEXTO_1 - Free-run timer 0 clock input pin (1)
23 TIOB6_0 - K Base timer ch.6 TIOB input pin (0)
TIOA4_1 - Base timer ch.4 TIOA output pin (1)
MAD18 - External bus interface address bit18 output pin
SEG26/ST3 - LCDC segment 26 (Duty) / segment 3 (Static) output pin
P028 - General-purpose /O port
SIN1_0 - Multi-function serial ch.1 serial data input pin (0)
o4 OuUTO_1 - K Output compare ch.0 output pin (1)
TIOB7_0 - Base timer ch.7 TIOB input pin (0)
MAD19 - External bus interface address bit19 output pin
SEG27/ST4 - LCDC segment 27 (Duty) / segment 4 (Static) output pin
P029 - General-purpose /O port
SOT1. 0 - Multi-function serial ch.1 serial data output pin (0)
25 OouT1_1 - K Output compare ch.1 output pin (1)
MAD20 - External bus interface address bit20 output pin
SEG28/ST5 - LCDC segment 28 (Duty) / segment 5 (Static) output pin
P030 - General-purpose /O port
SCS43 1 - Multi-function serial ch.4 serial chip select 3 output pin (1)
26 ouT2_1 - K Output compare ch.2 output pin (1)
TIOB8_0 - Base timer ch.8 TIOB input pin (0)
MAD21 - External bus interface address bit21 output pin
SEG29/ST6 - LCDC segment 29 (Duty) / segment 6 (Static) output pin
P031 - General-purpose /O port
SCS1_0 - Multi-function serial ch.1 serial chip select 0 I/O pin (0)
27 OuUT3_1 - K Output compare ch.3 output pin (1)
MAD22 - External bus interface address bit22 output pin
SEG30/ST7 - LCDC segment 30 (Duty) / segment 7 (Static) output pin
P100 - General-purpose /O port
SCK1_0 - Multi-function serial ch.1 clock 1/0 pin (0)
28 OouT4_1 - K Output compare ch.4 output pin (1)
MAD23 - External bus interface address bit23 output pin
SEG31/ST8 - LCDC segment 31 (Duty) / segment 8 (Static) output pin
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P101 - General-purpose /O port

29 AN3 - B ADC analog 3 input pin
OuUT5_1 - Output compare ch.5 output pin (1)
MDATAQ7 - External bus interface data bit7 1/O pin
P103 - General-purpose /O port
ANS - ADC analog 5 input pin

30 ouT6_1 - B Output compare ch.6 output pin (1)
TIOB9_0 - Base timer ch.9 TIOB input pin (0)
MDATAOQ6 - External bus interface data bit6 1/0 pin
P105 - General-purpose /O port

31 ouT7_1 - Q Output compare ch.7 output pin (1)
TIOA9_0 - Base timer ch.9 TIOA I/O pin (0)
MDATAOQ5 - External bus interface data bit5 1/0O pin
P106 - General-purpose /O port
TX1_2 - CAN transmission data 1 output pin (2)

32 ouTs8_1 - Q Output compare ch.8 output pin (1)
TINO - Reload timer ch.0 event input pin (0)
MDATAO04 - External bus interface data bit4 1/0 pin
P107 - General-purpose /O port
INT2_1 - INT2 external interrupt input pin (1)
RX1_2 - CAN reception data 1 input pin (2)

33 ouT9 1 - Q Output compare ch.9 output pin (1)
TIOA10_0 - Base timer ch.10 TIOA output pin (0)
TOTO - Reload timer ch.0 output pin (0)
MDATAO3 - External bus interface data bit3 1/O pin
P108 - General-purpose /O port
INT3_1 - INT3 external interrupt input pin (1)
ANG - ADC analog 6 input pin

34 OuUT10_1 - B Output compare ch.10 output pin (1)
TIOA11_0 - Base timer ch.11 TIOA I/O pin (0)
TIN1 - Reload timer ch.1 event input pin (0)
MRDY - External bus interface ready input pin
P109 - General-purpose /O port
OuT11_1 - Output compare ch.11 output pin (1)

35 TIOA12_0 - Q Base timer ch.12 TIOA output pin (0)
TOT1 - Reload timer ch.1 output pin (0)
MCLK - External bus interface system clock output pin
P112 - General-purpose /O port
AN9 - ADC analog 9 input pin

39 TIOA13_0 - B Base timer ch.13 TIOA I/O pin (0)
TIN2 - Reload timer ch.2 event input pin (0)
MDATAO02 - External bus interface data bit2 I/O pin
P113 - General-purpose /O port
TIOAS5_1 - Q Base timer ch.5 TIOA I/O pin (1)

40 TOT2 - Reload timer ch.2 output pin (0)
MDATAO01 - External bus interface data bit1 I/O pin
P114 - General-purpose /O port
AN10 - ADC analog 10 input pin

41 TIOAG6_1 - B Base timer ch.6 TIOA output pin (1)
TIN3 - Reload timer ch.3 event input pin (0)
MDATAQO0 - External bus interface data bit0 1/0O pin
P115 - General-purpose /O port

45 TIOB10_0 - Q Base timer ch.10 TIOB input pin (0)
TOT3 - Reload timer ch.3 output pin (0)
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P117 - General-purpose /O port
INT4_1 - INT4 external interrupt input pin (1)
46 AN12 - B ADC analog 12 input pin
TIOB11_0 - Base timer ch.11 TIOB input pin (0)
TIN16 - Reload timer ch.16 event input pin (0)
P118 - General-purpose /O port
INT5_1 - INT5 external interrupt input pin (1)
47 AN13 - B ADC analog 13 input pin
TIOB12_0 - Base timer ch.12 TIOB input pin (0)
TOT16 - Reload timer ch.16 output pin (0)
P119 - General-purpose /O port
AN14 - ADC analog 14 input pin
48 SCS90 0 - B Multi-function serial ch.9 serial chip select 0 I/O pin (0)
TIOB13_0 - Base timer ch.13 TIOB input pin (0)
TIN17 - Reload timer ch.17 event input pin (0)
P120 - General-purpose /O port
49 AN15 - B ADC analog 15 input pin
SCS91 0 - Multi-function serial ch.9 serial chip select 1 output pin (0)
TOT17 - Reload timer ch.17 output pin (0)
P122 - General-purpose /O port
AN17 - ADC analog 17 input pin
50 SCS92_0 - B Multi-function serial ch.9 serial chip select 2 output pin (0)
TIOA11_1 - Base timer ch.11 TIOA I/O pin (1)
SGA0_0 - Sound generator ch.0 SGA output pin (0)
P123 - General-purpose /O port
AN18 - ADC analog 18 input pin
51 SCS93_0 - B Multi-function serial ch.9 serial chip select 3 output pin (0)
TIOA12_1 - Base timer ch.12 TIOA output pin (1)
SGO0_0 - Sound generator ch.0 SGO output pin (0)
P126 - General-purpose /O port
52 AN19 - B ADC analog 19 input pin
SGA1_0 - Sound generator ch.1 SGA output pin (0)
P127 - General-purpose /O port
53 AN20 - B ADC analog 20 input pin
TEXT1_1 - Free-run timer 1 clock input pin (1)
SGO1 0 - Sound generator ch.1 SGO output pin (0)
P128 - General-purpose /O port
54 AN21 - B ADC analog 21 input pin
TEXT2_1 - Free-run timer 2 clock input pin (1)
SGA2 0 - Sound generator ch.2 SGA output pin (0)
P129 - General-purpose /O port
55 AN22 - B ADC analog 22 input pin
IN6_1 - Input capture ch.6 input pin (1)
SG02_0 - Sound generator ch.2 SGO output pin (0)
P130 - General-purpose /O port
INT5_0 - INT5 external interrupt input pin (0)
56 AN23 - B ADC analog 23 input pin
SIN9_0 - Multi-function serial ch.9 serial data input pin (0)
IN7_1 - Input capture ch.7 input pin (1)
P131 - General-purpose /O port
AN24 - ADC analog 24 input pin
57 SOT9_0 - B Multi-function serial ch.9 serial data output pin (0)
SDA9_0 - I2C bus ch.9 serial data I/O pin
IN8_1 - Input capture ch.8 input pin (1)
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P202 - General-purpose /O port
INT6_1 - INT6 external interrupt input pin (1)

58 SCK9_0 - Q Multi-function serial ch.9 clock 1/O pin (0)
SCL9 0 - I2C bus ch.9 serial clock /O pin
IN9_1 - Input capture ch.9 input pin (1)
P203 - General-purpose /O port
IN10_1 - Q Input capture ch.10 input pin (1)

59 TIOB19_0 - Base timer ch.19 TIOB input pin (0)
AIN8_1 - QPRC ch.8 AIN input pin (1)
P204 - General-purpose /O port
AN27 - ADC analog 27 input pin

60 IN11_1 - B Input capture ch.11 input pin (1)
TIOB20_0 - Base timer ch.20 TIOB input pin (0)
BIN8_1 - QPRC ch.8 BIN input pin (1)
P205 - General-purpose /O port
AN28 - ADC analog 28 input pin

61 TEXT3_1 - B Free-run timer 3 clock input pin (1)
TIOB21_0 - Base timer ch.21 TIOB input pin (0)
ZIN8_1 - QPRC ch.8 ZIN input pin (1)
P206 - General-purpose /O port
AN29 - ADC analog 29 input pin

62 SCS43 0 - B Multi-function serial ch.4 serial chip select 3 output pin (0)
TEXT4 1 - Free-run timer 4 clock input pin (1)
TIOB22_0 - Base timer ch.22 TIOB input pin (0)
P207 - General-purpose /O port
INT7_1 - INT7 external interrupt input pin (1)
AN30 - ADC analog 30 input pin

63 SCK4_0 - B Multi-function serial ch.4 clock 1/0 pin (0)
SCL4 0 - I2C bus ch.4 serial clock /O pin
TEXT5 1 - Free-run timer 5 clock input pin (1)
SPISEL3 - HS-SPI slave select 3 output pin
P208 - General-purpose /O port
AN31 - ADC analog 31 input pin

64 SCS42_0 - B Multi-function serial ch.4 serial chip select 2 output pin (0)
TIOA19_0 - Base timer ch.19 TIOA 1/O pin (0)
SPISEL2 - HS-SPI slave select 2 output pin
P209 - General-purpose /O port
AN32 - ADC analog 32 input pin
SOT4_0 - B Multi-function serial ch.4 serial data output pin (0)

65 SDA4_0 - I2C bus ch.4 serial data I/O pin
TIOA20_0 - Base timer ch.20 TIOA output pin (0)
SPISEL1 - HS-SPI slave select 1 output pin
P210 - General-purpose /O port
INT6_0 - INT6 external interrupt input pin (0)
AN33 - ADC analog 33 input pin

66 SIN4_0 - B Multi-function serial ch.4 serial data input pin (0)
INO_2 - Input capture ch.0 input pin (2)
TIOA21_0 - Base timer ch.21 TIOA I/O pin (0)
SPICLK - HS-SPI clock output pin
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P211 - General-purpose I/O port
AN34 - ADC analog 34 input pin
SCS40_0 - B Multi-function serial ch.4 serial chip select 0 1/O pin (0)
67 IN1_2 - Input capture ch.1 input pin (2)
TIOA22_0 - Base timer ch.22 TIOA output pin (0)
SPIDATO - HS-SPI data 0 1/O pin
P212 - General-purpose I/O port
AN35 - ADC analog 35 input pin
SCS41_0 - Multi-function serial ch.4 serial chip select 1 output pin (0)
68 SCS80_1 - B Multi-function serial ch.8 serial chip select 0 1/0 pin (1)
IN2_2 - Input capture ch.2 input pin (2)
TIOA13_1 - Base timer ch.13 TIOA I/O pin (1)
SPIDAT2 - HS-SPI data 2 I/O pin
P213 - General-purpose /O port
INT8_1 - INT8 external interrupt input pin (1)
SIN8_1 - Q Multi-function serial ch.8 serial data input pin (1)
69 IN3_2 - Input capture ch.3 input pin (2)
TIOA14_1 - Base timer ch.14 TIOA output pin (1)
SPIDAT1 - HS-SPI data 1 1/0O pin
P214 - General-purpose /O port
SOT8 1 - Multi-function serial ch.8 serial data output pin (1)
70 IN4_2 - Q Input capture ch.4 input pin (2)
TIOA15_1 - Base timer ch.15 TIOA I/O pin (1)
SPISELO - HS-SPI slave select 0 output pin
P215 - General-purpose /O port
INT9_1 - INT9 external interrupt input pin (1)
SCK8_1 - Q Multi-function serial ch.8 clock 1/0 pin (1)
7 IN5_2 - Input capture ch.5 input pin (2)
TIOA16_1 - Base timer ch.16 TIOA output pin (1)
SPIDAT3 - HS-SPI data 3 I/O pin
P218 - General-purpose /O port
74 AN36 - B ADC analog 36 input pin
TEXT2_0 - Free-run timer 2 clock input pin (0)
TIOB14_0 - Base timer ch.14 TIOB input pin (0)
P219 - General-purpose /O port
75 AN37 - B ADC analog 37 input pin
TEXT3_0 - Free-run timer 3 clock input pin (0)
TIOB15_0 - Base timer ch.15 TIOB input pin (0)
P220 - General-purpose /O port
AN38 - ADC analog 38 input pin
76 TX2_0 - B CAN transmission data 2 output pin (0)
SCS83_0 - Multi-function serial ch.8 serial chip select 3 output pin (0)
IN6_2 - Input capture ch.6 input pin (2)
TIOB16_0 - Base timer ch.16 TIOB input pin (0)
P222 - General-purpose /O port
INT7_0 - INT7 external interrupt input pin (0)
77 AN39 - B ADC analog 39 input pin
RX2_0 - CAN reception data 2 input pin (0)
SIN8_0 - Multi-function serial ch.8 serial data input pin (0)
IN7_2 - Input capture ch.7 input pin (2)
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P223 - General-purpose /O port
AN40 - ADC analog 40 input pin

78 PWU_ANO - B Partial wakeup ADC analog 0 input pin
SCs81_0 - Multi-function serial ch.8 serial chip select 1 output pin (0)
IN8 2 - Input capture ch.8 input pin (2)
AIN9_1 - QPRC ch.9 AIN input pin (1)
P224 - General-purpose /O port
AN41 - ADC analog 41 input pin
PWU_AN1 - Partial wakeup ADC analog 1 input pin

79 TX0_2 - B CAN transmission data 0 output pin (2)
SCS80_0 - Multi-function serial ch.8 serial chip select 0 I/O pin (0)
IN9 2 - Input capture ch.9 input pin (2)
BIN9_1 - QPRC ch.9 BIN input pin (1)
P225 - General-purpose /O port
INTO_O - INTO external interrupt input pin (0)
PWU_AN2 - Partial wakeup ADC analog 2 input pin
AN42 - ADC analog 42 input pin
RX0_2 - B CAN reception data 0 input pin (2)

80 SOT8_0 - Multi-function serial ch.8 serial data output pin (0)
SDA8_0 - I2C bus ch.8 serial data 1/0 pin
IN10_2 - Input capture ch.10 input pin (2)
TIOB17_0 . Base timer ch.17 TIOB input pin (0)
ZIN9_1 - QPRC ch.9 ZIN input pin (1)
P226 - General-purpose /O port
AN43 - ADC analog 43 input pin
PWU_AN3 - Partial wakeup ADC analog 3 input pin

81 SCK8_0 - B Multi-function serial ch.8 clock I/O pin (0)
SCL8 0 - I2C bus ch.8 serial clock /O pin
IN11_2 - Input capture ch.11 input pin (2)
TIOA17_1 - Base timer ch.17 TIOA I/O pin (1)
P229 - General-purpose /O port
INT8_0 - INT8 external interrupt input pin (0)
AN46 - ADC analog 46 input pin

87 PWU_ANG6 - M Partial wakeup ADC analog 6 input pin
OuUTO0 0 - Output compare ch.0 output pin (0)
TIOA25 0 - Base timer ch.25 TIOA I/O pin (0)
PWM1PO - SMC ch.0 (P1) output pin
P230 - General-purpose /O port
AN47 - ADC analog 47 input pin

88 PWU_AN7 - M Partial wakeup ADC analog 7 input pin
OouT1_0 - Output compare ch.1 output pin (0)
TIOA26_0 - Base timer ch.26 TIOA output pin (0)
PWM1MO - SMC ch.0 (M1) output pin
P231 - General-purpose /O port
AN48 - ADC analog 48 input pin

89 ouT2_0 - M Output compare ch.2 output pin (0)
TIOA27_0 - Base timer ch.27 TIOA I/O pin (0)
PWM2P0 ] SMC ch.0 (P2) output pin
P300 - General-purpose /O port
AN49 - ADC analog 49 input pin

90 OUT3_0 - M Output compare ch.3 output pin (0)
TIOA28_0 - Base timer ch.28 TIOA output pin (0)
PWM2MO - SMC ch.0 (M2) output pin
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P301 - General-purpose /O port
AN50 - ADC analog 50 input pin

91 OuUT4 0 - M Output compare ch.4 output pin (0)
TIOA18_1 - Base timer ch.18 TIOA output pin (1)
PWM1P1 - SMC ch.1 (P1) output pin
P302 - General-purpose /O port

92 AN51 - M ADC analog 51 input pin
TIOA19_1 - Base timer ch.19 TIOA I/O pin (1)
PWM1M1 - SMC ch.1 (M1) output pin
P304 - General-purpose I/O port
AN52 - ADC analog 52 input pin

93 TEXT4_0 - M Free-run timer 4 clock input pin (0)
TIOA20_1 - Base timer ch.20 TIOA output pin (1)
PWM2P1 - SMC ch.1 (P2) output pin
P305 - General-purpose /O port
AN53 - ADC analog 53 input pin

94 TEXT5_0 - M Free-run timer 5 clock input pin (0)
TIOA29_0 - Base timer ch.29 TIOA /O pin (0)
PWM2M1 - SMC ch.1 (M2) output pin
P307 - General-purpose /O port
INT1_0 - INT1 external interrupt input pin (0)
AN55 - M ADC analog 55 input pin

97 SCS102_ 0 - Multi-function serial ch.10 serial chip select 2 output pin (0)
TIOB18_0 - Base timer ch.18 TIOB input pin (0)
PWM1P2 - SMC ch.2 (P1) output pin
P308 - General-purpose /O port
AN56 - ADC analog 56 input pin

98 INO_1 - M Input capture ch.0 input pin (1)
TIOA28_1 - Base timer ch.28 TIOA output pin (1)
PWM1M2 - SMC ch.2 (M1) output pin
P309 - General-purpose /O port
AN57 - ADC analog 57 input pin

99 IN1_1 - M Input capture ch.1 input pin (1)
TIOA29_1 - Base timer ch.29 TIOA 1/O pin (1)
PWM2P2 - SMC ch.2 (P2) output pin
P312 - General-purpose /O port
AN58 - ADC analog 58 input pin
SCS101_0 - M Multi-function serial ch.10 serial chip select 1 output pin (0)

100 IN2_1 - Input capture ch.2 input pin (1)
TIOB25_0 - Base timer ch.25 TIOB input pin (0)
PWM2M2 - SMC ch.2 (M2) output pin
P313 - General-purpose /O port
INT10_1 - INT10 external interrupt input pin (1)
AN59 - ADC analog 59 input pin
SOT10_0 - M Multi-function serial ch.10 serial data output pin (0)

101 SDA10_0 - I2C bus ch.10 serial data I/O pin
IN3_1 - Input capture ch.3 input pin (1)
TIOB26_0 - Base timer ch.26 TIOB input pin (0)
PWM1P3 - SMC ch.3 (P1) output pin
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P314 - General-purpose I/O port
ANG60 - ADC analog 60 input pin
SCK10_0 - Multi-function serial ch.10 clock 1/O pin (0)

102 SCL10_0 - M I2C bus ch.10 serial clock 1/O pin
IN4_1 - Input capture ch.4 input pin (1)
TIOB27_0 - Base timer ch.27 TIOB input pin (0)
TIOA7_1 - Base timer ch.7 TIOA I/O pin (1)
PWM1M3 - SMC ch.3 (M1) output pin
P315 - General-purpose /O port
ANG61 - ADC analog 61 input pin
TX1_1 - CAN transmission data 1 output pin (1)

103 SCS100_0 - M Multi-function serial ch.10 serial chip select 0 I/O pin (0)
INS_1 - Input capture ch.5 input pin (1)
TIOB28_0 - Base timer ch.28 TIOB input pin (0)
TIOA8_1 - Base timer ch.8 TIOA output pin (1)
PWM2P3 - SMC ch.3 (P2) output pin
P317 - General-purpose 1/O port
INT11_1 - INT11 external interrupt input pin (1)
ANG2 - ADC analog 62 input pin

104 RX1_1 - M CAN reception data 1 input pin (1)
SIN10_0 - Multi-function serial ch.10 serial data input pin (0)
TIOB29_0 - Base timer ch.29 TIOB input pin (0)
TIOA9_1 - Base timer ch.9 TIOA I/O pin (1)
PWM2M3 - SMC ch.3 (M2) output pin

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

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

12 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 - Q General-purpose /O port
WOT - RTC output pin

116 NMIX - F Non-maskable interrupt input pin

117 MD - C Mode pin

118 X0 - G Main clock oscillation input pin

119 X1 - G Main clock oscillation output pin
P331 - General-purpose /O port

121 MCSX3 - Q External bus interface chip select 3 output pin
SGAO0_1 - Sound generator ch.0 SGA output pin (1)
P400 - General-purpose /O port

122 MCSX2 - Q External bus interface chip select 2 output pin
SGO0_1 - Sound generator ch.0 SGO output pin (1)

123 RSTX N F External reset input pin
P401 - General-purpose /O port

127 TX1_0 - Q CAN transmission data 1 output pin (0)
INO_O - Input capture ch.0 input pin (0)
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P402 - General-purpose 1/O port (Input only. No output.)
INT2_0 - INT2 external interrupt input pin (0)
128 RX1_0 - L CAN reception data 1 input pin (0)
IN1_0 - Input capture ch.1 input pin (0)
V3 - LCDC reference voltage V3 input pin
P403 - General-purpose /O port
IN2_0 - Input capture ch.2 input pin (0)
129 TRACEDATAO - B Trace data 0 output pin
V2 - LCDC reference voltage V2 input pin
SGA1_1 - Sound generator ch.1 SGA output pin (1)
P404 - General-purpose /O port
SCS120_0 - Multi-function serial ch.12 serial chip select 0 I/O pin (0)
IN3_0 - Input capture ch.3 input pin (0)
130 TRACEDATA1 - B Trace data 1 output pin
MAD14 - External bus interface address bit14 output pin
V1 - LCDC reference voltage V1 input pin
SGO1_1 . Sound generator ch.1 SGO output pin (1)
P405 - General-purpose /O port
INT11_0 - INT11 external interrupt input pin (0)
SIN12_0 - Multi-function serial ch.12 serial data input pin (0)
131 IN4_O - B Input capture ch.4 input pin (0)
TRACEDATA2 - Trace data 2 output pin
MAD13 - External bus interface address bit13 output pin
VO - LCDC reference voltage VO input pin
SGA2_1 - Sound generator ch.2 SGA output pin (1)
P406 - General-purpose /O port
SO0T12_0 - Multi-function serial ch.12 serial data output pin (0)
132 TRACEDATA3 - K Trace data 3 output pin
MAD12 - External bus interface address bit12 output pin
COMO - LCDC segment(duty) common O output pin
SGO02_1 - Sound generator ch.2 SGO output pin (1)
P407 - General-purpose /O port
SCK12_0 - Multi-function serial ch.12 clock 1/0 pin (0)
133 SCK10_1 - K Multi-function serial ch.10 clock I/O pin (1)
TRACEDATA4 - Trace data 4 output pin
MAD11 - External bus interface address bit11 output pin
com1 - LCDC segment(duty) common 1 output pin
P408 - General-purpose /O port
SIN2_0 - Multi-function serial ch.2 serial data input pin (0)
134 TRACEDATAS - K Trace data 5 output pin
TIN18 - Reload timer ch.18 event input pin (0)
MAD10 - External bus interface address bit10 output pin
COM2 - LCDC segment(duty) common 2 output pin
P409 - General-purpose /O port
SOT2_0 - Multi-function serial ch.2 serial data output pin (0)
TIOA24_1 - Base timer ch.24 TIOA output pin (1)
135 TRACEDATAG6 - K Trace data 6 output pin
TOT18 - Reload timer ch.18 output pin (0)
MADO09 - External bus interface address bit9 output pin
COM3 - LCDC segment(duty) common 3 output pin
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Pin No. Pin Name Polarity | Circuit Function
Type

P411 - General-purpose I/O port

INT13_1 - INT13 external interrupt input pin (1)

SCK2_0 - Multi-function serial ch.2 clock 1/O pin (0)

SCS101_1 - Multi-function serial ch.10 serial chip select 1 output pin (1)
136 TIOB24_0 - K Base timer ch.24 TIOB input pin (0)

TRACEDATA7 - Trace data 7 output pin

TIN19 - Reload timer ch.19 event input pin (0)

MADO08 - External bus interface address bit8 output pin

SEGO } LCDC segment 0 (Duty) output pin

P413 - General-purpose /O port

INT14_1 - INT14 external interrupt input pin (1)

SCS20_0 - Multi-function serial ch.2 serial chip select 0 I/O pin (0)
137 SCS103_1 - K Multi-function serial ch.10 serial chip select 3 output pin (1)

TOT19 - Reload timer ch.19 output pin (0)

MADOQ7 - External bus interface address bit7 output pin

SEG1 - LCDC segment 1 (Duty) output pin

P414 - General-purpose I/O port

SCS21_0 - Multi-function serial ch.2 serial chip select 1 output pin (0)
138 TIN32 - K Reload timer ch.32 event input pin (0)

MADO6 - External bus interface address bit6 output pin

SEG2 - LCDC segment 2 (Duty) output pin

P416 - General-purpose /O port

SIN10_1 - Multi-function serial ch.10 serial data input pin (1)

IN5_0 - Input capture ch.5 input pin (0)
139 TIOA22_1 - K Base timer ch.22 TIOA output pin (1)

TOT32 - Reload timer ch.32 output pin (0)

MADO05 - External bus interface address bit5 output pin

SEG3 - LCDC segment 3 (Duty) output pin

P417 - General-purpose /O port

INT15_1 - INT15 external interrupt input pin (1)

SOT10_1 - Multi-function serial ch.10 serial data output pin (1)
140 TIOA23_1 - K Base timer ch.23 TIOA 1/O pin (1)

TIN33 - Reload timer ch.33 event input pin (0)

MADO04 - External bus interface address bit4 output pin

SEG4 - LCDC segment 4 (Duty) output pin

P418 - General-purpose /O port

INT14_0 - INT14 external interrupt input pin (0)

SCS22_0 - Multi-function serial ch.2 serial chip select 2 output pin (0)
141 TIOB23 0 - K Base timer ch.23 TIOB input pin (0)

TOT33 - Reload timer ch.33 output pin (0)

MADO3 - External bus interface address bit3 output pin

SEG5 - LCDC segment 5 (Duty) output pin

P420 - General-purpose /O port

SCK2_1 - Multi-function serial ch.2 clock 1/0 pin (1)
142 TRACECLK - K Trace clock

MADO02 - External bus interface address bit2 output pin

SEG6 - LCDC segment 6 (Duty) output pin

P421 - General-purpose /O port

INT12_1 - INT12 external interrupt input pin (1)
143 SIN2_1 - K Multi-function serial ch.2 serial data input pin (1)

TRACECTL - Trace control

MADO1 - External bus interface address bit1 output pin

SEG7 - LCDC segment 7 (Duty) output pin
42 AVCCO - - Analog power supply pin for AD converter unit O
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S6J3120 Series

Pin No. Pin Name Polarity Cilrlcouit Function
Type

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

43 AVRHO - - Upper-limit reference voltage pin for AD converter unit 0

83 AVRH1 - - Upper-limit reference voltage pin for AD converter unit 1

44 AVSS0 - - GND pip fpr AD converter unit O .
AVRLO - - Lower-limit reference voltage pin for AD converter unit 0

82 AVSS1 - - GND pip fpr AD converter unit 1 .
AVRL1 - - Lower-limit reference voltage pin for AD converter unit 1

13286 C - - External capacity connection output pin

36

72

109 VCC - - Power supply pin

124

144

1

37

73

108 VSS - - GND

120

125

85

95 DvCC - - Power Supply pin for SMC high current

105

86

96 DVSS - - GND pin for SMC high current

106
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4. 110 Circuit Types

This section explains 1/O circuit types.

——Pull-up control
— Digital output

—Digital output

>0— >o— TTL input

Type Circuit Overview
A _ ] ) .
PuII-up control General-purpose /O port with analog input
- Output of 1 mA or 2 mA selectable
—Digital output . .
. - 50 kQ with pull-up resistor control
T —Digital output - 50 kQ with pull-down resistor control
- CMOS hysteresis input
Pull-down control
[Mo—{>—CMOS input
PSS control
Analog input
B _ ] ) )
PuII-up control General-purpose I/O port with analog input
- Output of 1 mA or 2 mA selectable
Digital output
F—Di - 50 kQ with pull-up resistor control
— Digital output - 50 kQ with pull-down resistor control
- Automotive/CMOS hysteresis input selectable
Pull-down control
Automotive/
PSS control
L Analog input
C - Mode input
- CMOS hysteresis input
Mode
input
D - JTAG

- General-purpose output port
- Output of 2 mA
= 50 kQ with pull-up resistor control

- TTLinput
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Type Circuit

Overview

X

E
fl— Pull-up control

——{Z>0—{">0— TTLinput

MA |

- JTAG
- 50 kQ with pull-up resistor control

- TTLinput

CMOS-hys input

- CMOS hysteresis input
- 50 kQ with pull-up resistor

G = ? bo—lnput

Standby
control

- Main oscillation I/O

—Digital output

—Digital output

- JTAG
- Output of 2 mA

— Digital output

wl

W

F—Digital output

Pull-down control

TTL input

- JTAG

- General-purpose output port

- Output of 2 mA

- 50 kQ with pull-down resistor control

- TTLinput
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Type Circuit

Overview

K ——Pull-up control

— Digital output
—Digital output

Pull-down control
Automotive/

[M>— >>—CMOS input

PSS control

COMI/SEG output

T

!

General-purpose I/O port with COM/SEG output
Output of 1 mA or 2 mA selectable

50 kQ with pull-up resistor control

50 kQ with pull-down resistor control

Automotive/CMOS hysteresis input selectable

——-Pull-up control

Pull-down control
Automotive/
[D>—>>—CMOS input
PSS control

LCDC V3 input

ﬂ

General-purpose I/O port with LCDC V3 input
50 kQ with pull-up resistor control
50 kQ with pull-down resistor control

Automotive/CMOS hysteresis input selectable

F——Pull-up control

— Digital output
— Digital output

Pull-down control
Automotive/
[D>—>>—CMOS input
PSS control
Analog input

ﬁ

General-purpose I/O port with analog input
Output of 1 mA or 2 mA or 30 mA selectable
50 kQ with pull-up resistor control

50 kQ with pull-down resistor control

Automotive/CMOS hysteresis input selectable

——Pull-up control

— Digital output
— Digital output

Pull-down control
Automotive/
CMOS input
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

Automotive/CMOS hysteresis input selectable
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Type

Circuit

Overview

R

F—Digital output

—Digital output

Output of 2 mA
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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.

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.
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Precautions Related to Usage of Devices

Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, 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.

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’s recommended conditions. For detailed information about mount conditions, contact your sales
representative.

Lead Insertion Type

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

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

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

Surface Mount Type

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

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

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.

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 (AVCCO, 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. VCC and DVCC must be set to the same voltage.

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

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.

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.
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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.

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 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 (AN3, AN5 to ANG, AN9 to AN10, AN12 to AN15, AN17 to AN24, AN27 to AN43, AN46 to ANS3, and AN55 to AN62) 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.)

Treatment of Power supplies for High Current Output Buffer Pins (DVCC, DVSS)

Be sure to turn on the digital power supply voltage (VCC) first, and then turn on the power supply voltage for high current output
buffer pins (DVCC, DVSS). Also, turn off the power supplies for high current output buffer pins first, and then turn off the digital
power supply voltage (VCC).

Even if the high current output buffer pins are used as general-purpose ports, the power supply voltage of high current output buffer
pins (DVCC, DVSS) must be powered. (The power supplies of high current output buffer pins and the digital power supplies can be
turned on or off simultaneously.)

Connect the pins to have DVCC = VCC and DVSS = VSS.

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 126 in S6J312xHzC*
specifications) for internal stabilization of the device. For the standard values, see "Recommended operating conditions" in the
latest data sheet.

*x:A/9, z: A/B
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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 S6J3120 series.
Figure 7-1 S6J312xHzC* Block Diagram
*x: A9, z: AIB
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Group
- Power Domain 1 (Always on
Power Domain 1 ( Y )
MCU Config Group (Always on)
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& CYPRESS $643120 Series

8. Memory Map

This section explains the memory map.
Figure 8-1 Memory Map(S6J312AHzC/9HzC*)
*z: A/B

ADRESS S6J312AHZC* S6J3129HzC* ca12100u-r%
START END group part part
0x0000_0000 TCRAM TCRAM
0x0000_7FFF (Main 64KByte) (Main 48KByte)
|0x0000_8000  0x0000_BFFF
0x0000_C000 0x0000_FFFF Reserved
(0x0001_0000  OX007F_FFFF Reserved Reserved

0x0080_( Reserved Reserved
0x009F_0000 TCM_FLASH TCM_FLASH
0X009F_FFFF (Small Sector 8KBytex8) (Small Sector 8KBytex8)
0x00A0_0000 TCM_FLASH TCM_FLASH
0x00A7_FFFF (Code 1MByte) (Code 768KByte)
0x00AB_0000  Ox00AB_FFFF
(0x00AC_0000 0x00AF_FFFF Reserved
0x00B0_0000 Intemal area for CRS
B 0x00DF_FFFF Complex S — R
" O0x00E0_0000  OXOOFF_FFFF Reserved Reserved
0x0100_0000 0x019E_FFFi Reserved Reserved
" 0x015F_000 o AXI_FLASH_MEMORY AXI_FLASH_MEMORY
(Small Sector 8KBytex8 *Mirror) (Small Sector 8KBytex8 *Mirror)
AXI_FLASH_MEMORY AXI_FLASH_MEMORY
0x01A7_FFFF (Code 1MByte *Mirror) (Code 768KByte *Mirror)
=
Reserved
O0x01AF_FFFF
“oxoteo_oooo
OLDF FFFF Reserved Reserved
" 0x01E0_0000  OXOIFF_FFFF | Reserved Reserved
0x0200_0000 SYSTEM SRAM SYSTEM SRAM
0x0200_3FFF (16KByte) (16KByte)
" T0x0200_4000  0x0203_FFFF Reserved Reserved
Reserved Reserved
Exclusive Access Memory Exclusive Access Memory
Reserved Reserved
AXI_SLAVE_COREO AXI_SLAVE_COREO
Reserved Reserved
OXODFF_FFFF
0x0E00.0000 WORK_FLASH WORK_FLASH
OXOE0L BFFF (112KByte mirror area 1) (112KByte mirror area 1)
X F Reserved Reserved
0x0E10.0000 Shared Flash and memory
e Reserved Reserved
OxOE1F_FFFF
0x0E20_0000 WORK_FLASH WORK_FLASH
(112KByte mirror area 3) (112KByte mirror area 3)

0x0E21_BFFF
0x0E21_C000 Ox0E2F_FFFF Reserved Reserved
0x0E30_0000 ’

WORK_FLASH WORK_FLASH
(112KByte mirror area 4) (112KByte mirror area 4)
0xOE31_BFFF

O0xOE31_CO00  OXOE3F_FFFF Reserved Reserved
"T0xOE40_0000  OXOE7F_FFFF Reserved Reserved

‘oxoEso_oooo Backup RAM Backup RAM
OXOE80_1FFF 8KByte 8KByte
" Ox0EB0_2000  OXOEBO_FFFF Reserved Reserved
"OXOE87_FFFF Reserved Reserved
Reserved Reserved

OXOFFF_FFFF
0x1000_0000 OX1FFF_FFFF External bus area EBI_MEMORY(SRAM/FLASH) EBI_MEMORY(SRAM/FLASH)
0x2000_0000

Reserved Reserved Reserved

OX7FFF_FFFF
0x8000_0000 Ox8FFF_FFFF HSSPI memory area HSSPI0_MEMORY HSSPIO_MEMORY
0x9000_0000

Reserved Reserved Reserved
OXAFFF_FFFF
0xBO0D_0000  OxBA483 FFFF Peri_area Peri_area
0xB484_0000  OXBABA_FFFF | APPS#5 APPS#5
" 0xB485_ 0000 -
Peri area
Peri_area Peri_area
0xBABB_FFFF
“T0xB48C_0000  OxBABC_FFFF APPS#7 APPS#7
" 0xB48D_0000 Peri_area Peri_area
OxBB00_0000  OXBFFF_FFFF
0xC000_0000 Reserved Reserved
Reserved
OXFFFE_DFFF
OXFFFE_E000  OXFFFE_FFFF Error Config ERRCFG ERRCFG
OXFFFF 0000 OXFFFF_3FFF BootRom BootRom
OXFFFF_ 4000 OXFFFF_FFFF BootRoM Reserved Reserved

Document Number: 002-04863 Rev. *G Page 31 of 116



o CYPRESS

- EMBEDDED IN TOMORROW

S6J3120 Series

0 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_COREO. All bus masters can access to
internal area of CR5 complex via AXI_SLAVE_COREO.

O In 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
EBI MEMORY Memory for External bus interface
HSSPI0O MEMORY Memory for DDR HS-SPI
Peri area Entire area for peripheral functions
APPS#5 Part of area for peripheral functions
APPS#7 Part of area for peripheral functions
ERRCFG Error configuration area
BootROM ROM for reset boot
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S6J3120 Series

S$6J312xHzC* Peripheral Map

*x: A9, z:A/B

START END

Address Address Group Function PPU No
B000_0000 B010_7FFF Reserved -
B010_0000 B010_03FF EBI registers 0
B010_0400 B010 OFFF Reserved -
B010_1000 B010_13FF DDR_HSSPI 1
B010_0400 B010_7FFF Reserved -
B010_8000 B010_80FF [SystemSRAM SystemSRAM registers -
B010_8100 B02F_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 BO4F_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_01FF |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 BBU for MCU Config (Covers B060_0000 -- BO6F_FFFF) -
B100_0000 B10F_FFFF |Bit RMW alias BBU for SYSC1 (Covers B030_0000 -- BO31_FFFF) -
B110_0000 B11F _FFFF |Bit RMW alias BBU for MEM C (Covers B040_0000 -- B041_FFFF) -
B120_0000 B1FF_FFFF Reserved -
B200_0000 B20F_FFFF |SHE SHE configuration registers 63
B210_0000 B46F_FFFF Reserved -
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START END

Address Address Group Function PPU No
B470_0000 B470_3FFF |CommonPERI #2 DMAC #0 registers 64
B470_4000 B470_FFFF Reserved -
B471_0000 B471_OFFF |CommonPERI #2 MPU for DM AC#0 66
B471_1000 B471_3FFF Reserved -
B471_4000 B471 4FFF |CommonPERI #2 DM A 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_TFFF 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 7FFF Reserved -
B478_8000 B478 83FF |CommonPERI #2 Reload Timer ch.32 160
B478 8400 B478 87FF |CommonPERI #2 Reload Timer ch.33 161
B478_8800 B478 FBFF Reserved -
B478 FC00 B478 FFFF |CommonPERI #2 Misc registers 82
B479_0000 B47F_FFFF Reserved -
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_13FF  |CommonPERI #0 M .F.Serial ch.4 180
B480_1400 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 B480_FFFF Reserved -
B481_0000 B481_03FF |CommonPERI #0 Reload Timer ch.0 128
B481 0400 B481 07FF |CommonPERI #0 Reload Timer ch.1 129
B481_0800 B481_OBFF _|CommonPERI #0 Reload Timer ch.2 130
B481_0C00 B481 OFFF |CommonPERI #0 Reload Timer ch.3 131
B481_1000 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 ch4 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/ch.1 224
B482_8400 B482_87FF |CommonPERI #0 ICU ch.2/ch.3 225
B482_8800 B482_8BFF |CommonPERI #0 ICU ch.4/ch.5 226
B482_8C00 B482_8FFF |CommonPERI #0 ICU ch.6/ch.7 227
B482_9000 B482_93FF  |CommonPERI #0 ICU ch.8/ch.9 228
B482_9400 B482_97FF  |CommonPERI #0 ICU ch.10/ch.11 229
B482_9800 B482_FFFF Reserved -
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START END

Address Address Group Function PPU No
B483_0000 B483_03FF  |CommonPERI #0 OCU ch.0/ch.1 240
B483_0400 B483_07FF  |CommonPERI #0 OCU ch.2/ch.3 241
B483_0800 B483_0BFF |CommonPERI #0 OCU ch.4/ch.5 242
B483_0C00 B483_OFFF |CommonPERI #0 OCU ch.6/ch.7 243
B483_1000 B483_13FF  |CommonPERI #0 OCU ch.8/ch.9 244
B483_1400 B483_17FF |CommonPERI #0 OCU ch.10/ch.11 245
B483_1800 B483_FBFF Reserved -
B483_FCO00 B483_FFFF [Common PERI #0 Misc registers 80
B484_0000 B484_FFFF |APPS#5 APPSH#5 area -
B485_0000 B487_FFFF Reserved -
B488_0000 B488_03FF  |CommonPERI #1 M .F.Serial ch.8 184
B488_0400 B488_07FF |CommonPERI #1 M .F.Serial ch.9 185
B488_0800 B488_0BFF |CommonPERI #1 M .F.Serial ch.10 186
B488_0C00 B488_OFFF [CommonPERI #1 M .F.Serial ch.11 187
B488_1000 B488_13FF |CommonPERI #1 M .F.Serial ch.12 188
B488_1400 B488_FFFF Reserved -
B489_0000 B489 03FF [CommonPERI #1 Reload Timer ch.16 144
B489_0400 B489 07FF [CommonPERI #1 Reload Timer ch.17 145
B489 0800 B489 0BFF [CommonPERI #1 Reload Timer ch.18 146
B489_0C00 B489 OFFF [CommonPERI #1 Reload Timer ch.19 147
B489_1000 B489_7FFF Reserved -
B489_8000 B489_83FF |CommonPERI #1 QPRC ch.8 200
B489_8400 B489 87FF |CommonPERI #1 QPRC ch.9 201
B489_8800 B48B_OFFF Reserved -
B48B_1000 B48B_FBFF Reserved -
B48B_FC00 B48B_FFFF [CommonPERI #1 Misc registers 81
B48C_0000 B48C_FFFF |APPS#7 APPSH7 area -
B48D_0000 B48F_FFFF Reserved -
B490_0000 B490_FFFF |CommonPERI #0 CAN_FD ch.0 256
B491_0000 B491_FFFF |CommonPERI #0 CAN_FD ch.1 257
B492_0000 B492_FFFF |CommonPERI #0 CAN_FD ch.2 258
B493 0000 B4BF_FFFF Reserved -
B4C0_0000 B4FF_FFFF [Bit RMW alias BBU for CommonPERI#0 (Covers B490_0000 -- B497_FFFF) -
B500_0000 B5FF_FFFF Reserved -
B600_0000 B6FF_FFFF Reserved -
B700_0000 B77F_FFFF _[Bit RMW alias BBU alias for CommonPERI#2 (Covers B470_0000 -- B47F_FFFF) -
B780_0000 B7BF_FFFF |Bit RMW alias BBU alias for CommonPERI#0 (Covers B480_0000 -- B487_FFFF) -
B7C0_0000 B7FF_FFFF |Bit RMW alias BBU alias for CommonPERI#1 (Covers B488_0000 -- B48F_FFFF) -
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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B - APPS#5 area

START END

Address Address Function PPU No
B484_0000 B484_03FF  [APPS#5 Sound Generator ch.0 264
B484 0400 B484 07FF |APPS#5 Sound Generator ch.1 265
B484_0800 B484_O0BFF [APPS#5 Sound Generator ch.2 266
B484_0C00 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 AFFF |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 unitl, 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 -

B- APPS#7 area

START END

Address Address Function PPU No
B48C_0000 B48C_3FFF Reserved 2
B48C_4000 B48C_43FF [APPS#7 Stepper Motor Control ch.0 317
B48C_4400 B48C_47FF [APPS#7 Stepper Motor Control ch.1 318
B48C_4800 B48C_4BFF [APPS#7 Stepper Motor Control ch.2 319
B48C_4C00 B48C_4FFF [APPS#7 Stepper Motor Control ch.3 320
B48C_5000 B48C_57FF Reserved -
B48C_5800 B48C_5BFF |APPS#7 SM C Trigger Generator 323
B48C_5C00 B48C_5FFF [APPS#7 Liquid Crystal Display Controller 324
B48C_6000 B48C_63FF |APPS#7 Liquid Crystal Display input/output control 325
B48C_6400 B48C_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) [OE80_0000 ~ OE87_FFFF]

—  Peripheral area (Peri area) [BO0O0_0000 ~ B7TFF_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 Pin State Table (1/2)

S6J3120 Series

Pin Name

Pin No.

GPORTEN
Control

External Reset Factor 1

External Reset Factor 2

External | After external

actor

generation in ctor
progress releasing

External factor
generation in
progress

After external
factor
releasing

External Reset
Factor 3

Internal reset
issuance in
progress
Internal reset
issuance in
progress
setting)

After internal reset
issuance (Before GPORT

reset issuance

Before internal

Internal reset
progress

Internal reset
issuance in
progress
setting)

After internal reset
issuance (Before GPORT

Internal reset
issuance in
progress
setting)

After internal reset
issuance (Before GPORT

Internal Reset Factor
2

Sleep mode;

Stop mode *4

Timer mode *4

CPU Sleep mode

=0)

disabled
PSSPADCTRL:

High impedance
(SYSCO_SPECFGR.

1)

When High Impedance
Enabled
(SYSCO_SPECFGR.

PSSPADCTRL:

=0)

disabled
PSSPADCTRL:

High impedance
(SYSCO_SPECFGR.

1)

When High Impedance
Enabled
(SYSCO_SPECFGR.

PSSPADCTRL:

P000/S0T2_1/AIN8_0/MADOO/SEG8

P001/8CS20_1/BIN8_0/MDATA15/SEGY.

P003/8CS22_1/ZIN8_0/MDATA14/SEG10

PO05/SIN3_0/IN6_0/AIN9_O/MDATA13/SEG11

P006,/S0T3_0/SDA3_0/IN7_0/BIN9_0/MDATA12/SEG12

P007/SCK3_0/SCL3_0/IN8_0/ZIN9_O/MDATA11/SEGT3

P008/SCS30_0/IN9_0/T10A0_O/MDATA10/SEG14

- m4|@mbmw

P09/ INTO_1/SINT1_0/IN10_0/TIOAT_O/MDATA09/SEG15

10 |PO10/SOT11_0/SDAT1_0/INT1_0/TI0A2_0/MDATA08/SEG16
11 |PO12/SCK11_0/SCL11_0/0UT5_0/TI0A3_O/MOEX/SEG1T

12 |P013/8CS110_0/0UT6_0/TI0A4_O/MNEX/SEG18

13 |PO15/SCS111_0/0UT7_0/T10A5_0/MCSX0/SEG19

14 |P016/SCS112_0/0UT8_0/TI0A6_0/MCSX1/SEG20
15 |P017/8CS113_0/0UT9_0/T10A7_0/MDQMO/SEG21
16 _|PO18/0UT10_0/TI0A8_0/MDGM1/SEG22

Hi~Z/Input blocked

Hi-7/
Input
blocked

Hi~7/Tnput
blocker

Hi~Z/Input
blocke

17 |PO19/TEXT0_0/0UT11_0/TI0BO_O/MAD15/SEG23/STO %9

Output “L”/Input blocked

Output
"

st
status
retained

Output
L/
Input

blocked

Output “L”/
Input blocked

Output "L”
Input blocked

Status
immediately
before the

shutdown retaine

*6

Last state
retained
*3
*6

Hi-Z/Input
blocked
*6

Hi-Z/Input
blacked
*6

Hi=2/Input
blocked
#1

Last state

Hi=2/Input
blocked
#1

Hi~Z/Input
blocked
*6

retained
*3
*6

Hi~Z/Input
blocked
*6

18 |P020/S0T0_0/SDAO_O/TEXT1_0/TI0B1_0

19 |P021/SCKO_0/SCLO_0/SCK4_1/T10B2 0

S

P022/INT3_0/SINO_0/T10B3_0

Hi-Z/Input blocked

Hi-2/
Last
status
retained

Hi-7/
Input
blocked

Hni-z/
Input blocked

Hi-z/
Input blocked

Status
immediately
before the

shutdown retaine

Last state
retained
*3

Hi-Z/Input
blocked

Last state
retained

Hi~Z/Input
blacked

Hi-2/Input
blocked
1

*3

Hi~2/Input
blocked
#1

21 |P023/SCS0_0/SIN4_1/T10B4_0/MAD16/SEG24/ST1 *9

22 |P024/S0T4_1/T10B5_0/MAD17/SEG25/ST2 *9

23 |P027/8CS42_1/TEXT0_1/T10B6_0/T10A4 _1/MAD18/SEG26/ST3 *9

24 |P028/SIN1_0/0UTO_1/T10B7_0/MAD19/SEG27/ST4 *9

25 |P029/S0T1_0/0UT1_1/MAD20/SEG28/ST5 *9

26 |P030/SCS43 1/0UT2_1/T10B8_0/MAD21/SEG29/ST6 *9
27 |P031/SCS1_0/0UT3_1/MAD22/SEG30/ST7 *9

28 |P100/SCK1_0/0UT4_1/MAD23/SEG31/ST8 *9

Output “L”/Input blocked

Output
By

Last
status

retained

Output
L/
Input

blocked

Output "L/
Input blocked

Output “L"/
Input blocked

Status
immediately
before the

shutdown retaine
*6

Last state
retained
*3
#6

Hi-Z/Input
blocked
*6

Last state
retained
*3
*6

Hi~Z/Input
blacked
*6

29 |P101/AN3/0UT5_1/MDATAOT

30 |P103/AN5/0UT6_1/T10B9_0/MDATA06

31 |P105/0UT7_1/T10A9_0/MDATAOS

32 |P106/TX1_2/0UT8_1/TINO/MDATAO4

33 |P107/INT2_1/RX1_2/0UT9_1/T10A10_0/TOTO/MDATAO3

®

P108/INT3_1/AN6/0UT10_1/TI0A11_0/TIN1/MRDY

35 |P109/0UT11_1/T10A12_0/TOT1/MCLK

39 |P112/AN9/TI0A13_0/TIN2/MDATAO2

40 |P113/TI0AS_1/TOT2/MDATAO1

41 |P114/AN10/T10A6_1/TIN3/MDATAOO

45 |P115/T10B10_0/T0T3

46 [P117/INT4_1/AN12/T10B11_0/TINI6

S
bS]

P118/INT5_1/AN13/T10B12_0/T0T16

48 [P119/AN14/5CS90_0/T10B13_0/TIN17

49 [P120/AN15/5C891_0/T0T17

50 |P122/AN17/8CS92_0/T10A11_1/SGA0_O

51 |P123/AN18/SCS93_0/T10A12_1/8600_0

52 |P126/AN19/SGA1_0

53 |P127/AN20/TEXT1_1/S601_0

54 |P128/AN21/TEXT2_1/S6A2_0

55 |P129/AN22/IN6_1/8602_0

By

P130/INT5_0/AN23/SIN9_0/IN7_1

P131/AN24/S0T9_0/SDA9_0/IN8_1

8

P202/INT6_1/SCK9_0/SCLY_0/IN9_1

59 |P203/IN10_1/TI0B19_0/AIN8_1

60 _[P204/AN27/IN11_1/T10B20_0/BIN8 1

61 |P205/AN28/TEXT3 1/T10B21_0/ZIN8_1

62 |P206/AN29/8CS43_0/TEXT4_1/T10B22_0

8

P207/INT7_1/AN30/SCK4_0/SCL4_0/TEXT5_1/SPISEL3

64 |P208/AN31/SCS42_0/T10A19_0/SPISEL2

65 |P209/AN32/50T4_0/SDA4_0/T10A20_0/SPISEL1

=

P210/INT6_0/AN33/SIN4_0/INO_2/T10A21_0/SPICLK

67 [P211/AN34/8CS40_0/IN1_2/T10A22_0/SPIDATO

68 |P212/AN35/SCS41_0/8CS80_1/IN2_2/T10A13_1/SPIDAT2

3

P213/INT8_1/SIN8_1/IN3_2/T10A14_1/SPIDAT1

3

P214/S0T8_1/IN4_2/T10A15_1/SPISELO

P215/INT9_1/SCK8_1/IN5_2/TI0A16_1/SPIDAT3

With control

i-Z/Input blocked

status
retained

Hi-z/
Input
blocked

Hi-2/
Input blocked

Hi-z/
Input blocked

Status
imediately
before the

shutdown retaine

Last state
retained

Last state
retained
*3

Hi-Z/Input
blocked

Hi~Z/Input
blacked

T2/ Tnpat
blocked
#1

T2/ Tnput
blocked
#1

Hi~7/Input
blocked

Hi-Z/Input
blocked

Hi~2/Input
blocked
*l

Hi~2/Input
blocked
*1

Hi~Z/Input
blocked

Hi~Z/Input
blacked

Hi-2/Tnput
blocked
#1

Last state
retained

Hi-2/Tnput
blocke
#1

Hi-Z/Input
blocked

*3

Hi-Z/Tnput
blocked

Hi-2/Input
blocked
1

T2/ Input
blocked
1

Hi-Z/Input
blocked

Hi-Z/Input
blocked

T2/ Tnput
blocked

T2/ Tnput
blocked
#1

Hi-Z/Input
blocked

Hi-Z/Input
blocked

Hi-2/Tnput
blocked
1

T2/ Tnput
blocked
1

Hi~Z/Input
blocked

Hi-Z/Input
blocked

T2/ Tnput
blocked
1

T2/ Tnput
blocked
1

Hi~2/Input
blocked

Hi~Z/Tnput
blocked

-2/ Tnput
blocked
#1

T2/ Tnput
blocked
#1
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Table 9-2 Pin State Table (2/2)

S6J3120 Series

External Reset Factor 1 External Reset Factor 2
External | After external | External factor | After external | External Reset N
I ror onaration. in Tactor Factor 5 5 Sleep mode; Stop mode *4 Timer mode *4
brogress releasing progress releasing .‘L‘"
ZE & & © H 8
s 33 _ 55 5= g
z Pin Nane SPOREN | Bc |8 |23 | BB | 8c |Bc |EB 3. [EB % 3 8 g2 | 8§ 82| 8 85 | £ 82
< Control 2, |25, e g 2, |25, > 25, e e e [ g_&m Eo& T 8_&T
= 2o2 2,8 55w 23 22 258 s5m|ed|ssm = TeR2=2 B oD EBDE
—82 |_eggless 12 —gf |_gg|lEss|—¢g2|E5E e g ey =-ak ey -t 1
S5 |s5@| 883 o S5% |s§5%| 28z |=z§5®| ez 5 ° Eg28 =828 Eg28 =828
525 |5a35|-g%| 23 525 |535|°g%|535| g% £ @ 58 | 2585 | =585 | 2588
22 |27 |55 €8 | 2% |27 |s§ |27 |ss - 2 S22 | T 28 | 2723 | T 23
= = 25 3¢ = = 25 |= 25 5 z 28 | 5 2@ | £ 88 | 5 28
i =2 =2 = =
74_|P218/AN36/TEXT2_0/T10B14_0 Hi-Z/Input Hi-2/Tnput
75 |P219/AN37/TEXT3_0/TI0B15_0 blocked blocked
76_|P220/AN38/TX2 0/5CS83_0/IN6 2/T10B16_0
T2/ Tnput T2/ Toput
77 [P222/INT7_0/AN39/RX2_0/SIN8_0/INT_2 plocked blocked
« “
78 |P223/AN40/PWU_ANO/SCS81_0/IN8_2/AIN9 1 Hi-2/Input Hi-2/Input
79 /5C580_0/IN blocked blocked
W2/ Tnput 2/ Topot
80 [P225/INTO_0/AN42/PHU_AN2/RX0_2/S0T8_0/SDAB_0/IN10_2/T10B17_0/ZIN9_1 blocked blocked
«l x]
P Hi-Z/Input Hi-Z/Input
81 [P226/ANA3/PNU_AN3/SCK8_0/SCL8_O/INT1_2/TIOATT_1 e, R
-2/ Input 2/ Toput
87 [P229/INT8_0/AN4G/PHU_ANG/OUTO_O/TI0A25_0/PHMTPO blocked blocked
“l x]
88_|P230/AN47/PWU_ANT/OUT1_0/T10A26_0/PUNINO o .
89 |P231/AN48/0UT2_0/T10A27_0/PWHZPO '[”“ - . s T ast state Last state
; p ) ast  [Hi-Z/Input|  Hi-Z/Input i-2/Input immediately |Last state| 2°0 92 e
3? ggg?;::gg;gﬁgfgﬂig:ﬁ’?;mmf!? With control Hi=2/Tnput blocked blocked blocked blocked before the retained ’“:;" 4| Hi=z/Tnput e 4| Wi=z/Tnput
= = retained shutdown retaine blocked b blocked
92 |P302/AN51/T10A19 1/PHMTHT
93 |P304/AN52/TEXT4_0/T10A20_1/PWNZP1
94_|P305/AN53/TEXT5_0/T10A29_0/PHH2N1
W2/ Tt T2/ Toput
97 |P307/INT1_O/ANS5/SCS102_0/T10B18_0/PHN1P2 blocked blocked
« “
98_|P308/AN56/INO_1/T10A28_1/PWMTNZ - [
99_[P309/AN57/IN1_1/T10A29_1/PWN2P2 bleckad bleckt
100 [P312/ANS8/SCS101_0/IN2_1/TI0B25_0/PWN2HZ )
(7T T2/ Toput
101 |P313/INT10_1/AN59/SOT10_0/SDA10_0/IN3_1/TI0B26_0/PHMIP3 blocked blocked
“
102 |P314/AN60/SCK10_0/SCLT0_0/IN4_1/T10B27_0/T10A7_1/PHMIN3 Hi-2/Input Wi-2/Input
103 [P315/ANG1/TX1_1/5CS100_0/IN5_1/T10B28_0/T10A8_1/PWN2P3 blocked blocked
2/ Tnput 2/ Toput
104 [P317/INT11_1/ANG2/RX1_1/SIN10_0/T10B29_0/TI0A9_1/PUN2H3 blocked blocked
«
Hi-Z/Input
Hi-Z/Input blocked
blocked #*8 *8
(status (Last ‘1']‘00‘(:(1"’“;\‘ Hi~Z/Input
immediately state [ 0 ate blocked *8
107 |P321/PHUTRG i . iy . . . before the  [retained) | WS S| Hiz/Input | (Last state | Hi-z/Input
i-Z/Tnput blocked Hi~Z/Tnput blocked [i-Z/Tnput blocke|i-Z/Input blocke| retained) *6
shutdown *6 o blocked retained) *3 blocked
retaine) *6 (PWUTRG (] WL;RG *6
(PWUTRG output /Tnp| 4 TPUL/ DL *7)
output/Input ut blocked x7)
- blocked *7) blocked
*7)
110 [TRST/P322 Input _enabled Tnput_enabled Tnput enabled | Input enabled Tnput enabled Tnput
11 [TDo/Pa23 — = N — Status enabled | [nput enabled ]y o nabled ‘“,”‘” enabled | 1ot enabled
1 inmediately (Last ”;"L*H;‘M‘ i-z/tpur |50 ST G g
before the state P blocked o blocked
112 |To1/P324 shutdown retaine | retained 1) *7) ) *7)
Input enabled Input enabled Input enabled | Input enabled p ot
Hixi Input enabled | MPUL Input enabled Input enabled
Status Last state Last state
. L Hi~Z/Input| Hi-Z/Input Hi-Z/Input immediately Last state[ "0 "% Hi=z/Input [ 770 © % Hi~Z/Input
115 [P327/WoT With control Hi-2/Input blocked blocked blocked blocked before the retained r”:;"‘d ocke '"‘:;”‘d blocked
retained shutdown retaine -
116 [NMIX
117 M Input enabled Input enabled Input enabled Input enabled Input enabled Input enabled Input enabled Input enabled
118 X0 B - B B B - B B
119 X1
Status
121 |P3ST/NCSKS/SGAOT Vith control | i/ tmput blocked 1i-2/Tnput|  Hi-Z/Tnput Hi-2/Input inmediately  [Last statel stave | mi-z/mmput | M5 St | i tnpue
Teh contr e ey ke blocked ocke blocked before the retained - ocke: T ocke
122 |P400/MCSX2/5G00_1 shutdown retaine : :
123 |RSTX. - Input enabled Input enabled Input enabled Input enabled Input enabled Input_enabled Input enabled Input enabled
Hi-Z/Input Hi-Z/Input
127 |P401/TX1_0/IN0_0 o e
. -2/ Tnput 2/ Toput
128 |P402/INT2_0/RX1_0/INT_ Hi-z iz Status Last state blocked Last state blocked
Hi=Z/Input blocked [Last /Input Hi-2/Input Hi-2/Input immediately retained retained 4
129 |P403/IN2_0/TRACEDATAO/V2/SGAT_1 : status |/ blocked blocked before the . Hi-Z/Input 3 Hi-z/Input
130 [P404/5CS120_0/IN3_0/TRACEDATAT/MAD14/V1/S601_1 retained shutdown retaine blocked blocked
2/ Tnput 2/ Tnpot
131 |P405/INT11_0/SIN12_0/IN4_0/ TRACEDATA2/WAD13/V0/SGA2_1 blocked blocked
“l x]
132 |P406/S0T12_0/TRACEDATA3/MAD12/CON0/SG02_1 *O
133 |P407/SCK12_0/SCK10_1/TRACEDATA4/MAD11/COM1 9 OUtput | gueput ;
L7/ Ly Output "L’ Output "L”/ Hi-Z/Input Hi-Z/Input
134 |P408/SIN2_0/ TRACEDATAS/TIN18/MAD10/COM2 *9 Output “L”/Input blocked -~ Lot blocked | Tomet blocked blocked blocked
status | fmot | oot blocked | tnpot blocke o o
: ocke
135 |P409/SOT2_0/T10A24_1/TRACEDATAG/TOT18/MADO9/COM3 9 retained
136 [P411/INTI3_1/SCK2_0/SCS101_1/T10824_0/TRAGEDATAT/TINI9/NADOB/SEGD | With control SR Mo Mhteces
rotaine blocked
1 1
137 |P413/INT14_1/5C520_0/SCS103_1/T0T19/MADO7/SEGT M M
Status
138 |P414/50521_0/TIN32/NADOG /SEG2 immediately ast state | iz/tnput | lest state i/ Inpus
N retalne blocked retaine blocked
bef h
139 |P416/SINT0_1/IN5_0/T10A22_1/TOT32/MADO5/SEG3 I, *3 *6 *3 6
shutdown retaine %6 *6
Hi-Z . !
140 |P417/INT15_1/S0T10_1/TI0A23_1/TIN33/MADO4/SEGA . Hi-z iz iz i 1ops -2/ Lot
Hi=2/Input blocked status INPUC |y ut blocked | /Input blocked e 'y
141 |P418/INT14_0/5CS22_0/T10B23_0/T0T33/MADO3/SEGS rotainey | procked ; " “ “
Hi—Z/TInput Hi-Z/Input
142 P420/SCK2_1/TRACECLK/MADO02/SEG6 blocked blocked
*6 *6
Hi-Z/Input Hi-Z/Input
143 [P421/INT12_1/SIN2_1/TRACECTL/NADO1 /SEGT blocked blocked
*6 *6
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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 (SYSC0_SPECFGR.HOLDIO_PD2 = 1) is retained. If power-off has not occurred and
HOLDIO_PD2 has not been set (SYSCO_SPECFGR.HOLDIO_PD2 = 0), the last state is retained.

*4: To power off power domains 2 and 3, be sure to set HOLDIO_PD2 (SYSC0_SPECFGR.HOLDIO_PD2 = 1).
*5: The pin state when the PORT function is enabled is shown.
*6: When Port is used as LCD setting, PIN state becomes the following.

Powe(a:g?‘?rrglz«zin 2 Power-Off Power-on
Except PSS Main . I
mode ) oscillation PSS Main oscillation
) Timer mode
Timer mode
Main oscillation . _ . . _
enable setting - - enable (LCRO:LCEN =1) | disable (LCRO:LCEN = 0)
Output "L" / " o o
PIN state Input lOutp:DJlt Lk /d Retention of LCD display lOutpglt Lk /d
blocked nput blocke nput blocke

*7: When the PWU function is enabled, a change to output occurs.

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

*9: When reset is issued, the following ports become "L" output as the initial state.
- P019, P023, P024, P027, P028, P029, P030, P031, P100, P406, P407, P408, P409
Therefore, don't add the Pull-up registers outside of this product to the above ports.

In case that the above ports are used as Pull-up, use the Pull-up function implemented in this product.
-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
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10.Electrical Characteristics

10.1 Absolute Maximum Ratings

S6J3120 Series

Rating

Parameter Symbol = Unit Remarks
Min Max
s Vee Vss-0.3 Vss+6.0 \%
Power supply voltage™ ™
DVcce Vss-0.3 Vss+6.0 \% DVcc = Vee
Analog supply voltage™ "2 AVcc Vss-0.3 Vss+6.0 \Y, AVcc = Vce
Analog reference voltage™ AVRH Vss-0.3 Vss+6.0 \% AVRH=<AVcc
. Vi1 Vss-0.3 Vce+0.3 \%
Input voltage™ .
Viz DVss-0.3 DVcc+0.3 \% SMC shared pin
o . Via1 Vss-0.3 Vee+0.3 \%
Analog pin input voltage™ -
Via2 DVss-0.3 DVcc+0.3 \Y, SMC shared pin
. Vo1 Vss-0.3 Vceet+0.3 \%
Output voltage™ ;
Vo2 DVss-0.3 DVcc+0.3 \Y, SMC shared pin
Maximum clamp current [lcLame| - 4 mA | *8
Total maximum clamp current Z|lcLamp | - 20 mA *8
loL1 - 35 mA | When setting is 1 mA™
"L"-level maximum output current™ loL2 - 7 mA When setting is 2 mA
loLs - 40 mA | When setting is 30 mA™
loLav1 - mA | When setting is 1 mA™
"L"-level average output current™ loLav2 - 2 mA | When setting is 2 mA
loLava - 30 mA | When setting is 30 mA™”
. ZloL1 - 40 mA *6
"L"-level total output current™
2loL2 - 150 mA *7
loH1 - -3.5 mA | When setting is 1 mA™
"H"-level maximum output current’ loH2 - -7 mA When setting is 2 mA
loHs - -40 mA | When setting is 30 mA™
loHAV - -1 mA | When setting is 1 mA’®
"H"-level average output current™ loHAv2 - -2 mA | When setting is 2 mA
loHAv3 - -30 mA | When setting is 30 mA™”
. ZloH1 - -40 mA *6
"H"-level total output current™
>loHz - -150 mA *7
Power consumption Po - 2000 mwW .
- S6J312xHzC™
Operating temperature Ta -40 +105 °C
Storage temperature Tstg -55 +150 °C

*1: These parameters are based on the condition that VSS = DVSS = AVSS = 0.0 V.
*2: AVCC, DVCC and VCC must be set to the same voltage. It is required that AVCC and DVCC do not exceed VCC 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: P229 to P231, P300 to P302, P304 to P305, P307 to P309, P312 to P315, P317
*8: 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.
*9: It is standard when four-layer substrate is used.

Example of a recommended circuit

S6J3120 series —I—

RIomEdaf Hode =y, \\ Current limiting resistor
AN 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
(Vss =DVss =AVss = 0.0 V)

Parameter Symbol - Value Unit Remarks
Min Max
Vce 4.5 5.5 \%
DVcce 4.5 5.5 \% Recommended operation assurance range
Supply voltage AV 4.5 55 v
Vce 3.5 55 \%
DVece 3.5 5.5 \% Operation assurance range
AVcce 3.5 5.5 \Y

Tolerance of up to +40 %, 126 pin

Use a ceramic capacitor or a capacitor that has the
Smoothing capacitor’ Cs1 4.7 uF similar frequency characteristics.

Use a capacitor with a capacitance greater than CS
as the smoothing capacitor on the VCC pin.

Operating temperature Ta -40 +105 °C *S Sf/;ZEHAZ/%

*: For the connections of smoothing capacitor Cs1, see the following diagram.

* C Pin Connection Diagram

C(126pin) C(38pin) open

Ca —— VSS VSS  AVSS

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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Notes:

wn P

ok~

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.

Figure10.2-1: 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 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.

Figure 10.2-2: Land Pattern and Thermal Via LEU144
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10.3 DC Characteristics
(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

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

P000 to P001, P003, PO05 to PO10,
P012 to P013, P015 to P024,
P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,
P117 to P120, P122 to P123,

"H" level P126 to P131, P202 to P215, cMOs | 0.7Veo | - | Vect03 |V
input Ve, | P218to P220, P222 to P226, P327, |  Schmitt
voltage P331, P400 to P409, P411, input level

P413 to P414, P416 to P418, selected

P420 to P421

P229 to P231, P300 to P302,
P304 to P305, P307 to P309, 0.7xDVcc - DV¢c+0.3 \Y
P312 to P315, P317

P000 to P001, POO3, POOS to PO10,
P012 to P013, P015 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123,

P126 to P131, P202 to P215, Automotive
Vi P218 to P220, P222 to P226, input level
P327 to P331 P400 to P409, P411, selected
"H" level P413 to P414, P416 to P418,
input P420 to P421

voltage P229 to P231, P300 to P302,
P304 to P305, P307 to P309, 08xDVee | - | DVeet0.3 | V
P312 to P315, P317

ViHa RSTX, NMIX - 0.7%xVec - Vect0.3 \%
V|H5 MD - 0.7xVcc - Vcct0.3 \Y

TRST, TCK, TDI, TTL input
TMS level

P000 to P001, PO03, PO05 to P0O10,
P012 to P013, P0O15 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123,

"L" level P126 to P131, P202 to P215, CMO$
input Vi P218 to P220, P222 to P226, ~ Schmitt
voltage P327 to P331, P400 to P409, P411, input level
P413 to P414, P416 to P418, selected
P420 to P421

P229 to P231, P300 to P302,
P304 to P305, P307 to P309, DVss-0.3 - 0.3xDVcc \
P312 to P315, P317

0.8xVce - Vcct+0.3 \

Vine 2.3 - Vect0.3 \Y

Vss-0.3 - 0.3XVCC \Y
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(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

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

P00O to P001, P003, PO05 to PO10,
P012 to P013, P015 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123,

P126 to P131, P202 to P215, Automotive
Vi | P218to P220, P222 to P226, P327, | input level

P331, P400 to P409, P411, selected

P413 to P414, P416 to P418,
P420 to P421

Vss-0.3 - 0.5%Vcc \%

"L" level
input
voltage

P229 to P231, P300 to P302,
P304 to P305, P307 to P309, DVss-0.3 - 0.5xDVce | V
P312 to P315, P317

Vi RSTX, NMIX - Vss-0.3 - 0.3xVce \Y

V||_5 MD - Vss-0.3 - 0.3XVCC

<

Vie TRST, TCK, TDI, TMS TTL input level Vss-0.3 - 0.8 \Y

P000 to P001, P003, PO05 to P010,
P012 to P013, P015 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123, Vee = 4.5V
. P126 to P131, P202 to P215, L= 2oma | Vee05 - Vee v
H" level P218 to P220, P222 to P226, on=-20m
output Vour | P321 to P324, P327, P331,

voltage P400 to P401, P403 to P409, P411,
P413 to P414, P416 to P418,

P420 to P421

P229 to P231, P300 to P302, _
P304 to P305. P307 to P309, IDVEC N 3'5X DVcc-05 | - DVec | V
P312 to P315, P317 on=-20m

P000 to P001, PO03, PO05 to P0O10,
P012 to P013, P015 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123, Vee = 4.5V
P126 to P131, P202 to P215, s Vee-0.5 - Vee v
"H" level P218 to P220. P222 to P226. low = -1.0 mA
output Vo | P321 to P324, P327, P331,

voltage P400 to P401, P403 to P409, P411,
P413 to P414, P416 to P418,

P420 to P421

P229 to P231, P300 to P302, _
P304 to P305. P307 to P309, DVec=4.5V | 05| - DVec | V

P312 to P315, P317 lon =-1.0 mMA

"H" level P229 to P231, P300 to P302, DVec = 4.5V
output VoHs P304 to P305, P307 to P309, I = -30 0 A DVcc-0.5 - DVcc \Y
voltage P312 to P315, P317 on=-30.0m
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S6J3120 Series

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Parameter

Symbol

Pin Name

Conditions

Value

Min

Typ

Max

Unit | Remarks

"L" level
output
voltage

VOL1

P000 to P001, PO03, P0O05 to PO10,
P012 to P013, P015 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123,

P126 to P131, P202 to P215,

P218 to P220, P222 to P226,

P321 to P324, P327, P331,

P400 to P401, P403 to P409, P411,
P413 to P414, P416 to P418,

P420 to P421

Vcc=4.5V
|o|_ =2.0mA

0.4

P229 to P231, P300 to P302,
P304 to P305, P307 to P309,
P312 to P315, P317

DVcc =45V
|o|_ =2.0mA

0.4

"L" level
output
voltage

VOL2

P000 to P001, PO03, P0O05 to PO10,
P012 to P013, P015 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123,

P126 to P131, P202 to P215,

P218 to P220, P222 to P226,

P321 to P324, P327, P331,

P400 to P401, P403 to P409, P411,
P413 to P414, P416 to P418,

P420 to P421

Vec=4.5V
lo.=1.0 MA

0.4

P229 to P231, P300 to P302,
P304 to P305, P307 to P309,
P312 to P315, P317

DVcc=4.5V
|o|_ =1.0mA

0.4

"L" level
output
voltage

VoLs

P229 to P231, P300 to P302,
P304 to P305, P307 to P309,
P312 to P315, P317

DVcc=4.5V
lo. =30.0 mA

0.55
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(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

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

Vce = DVee =
I All input pins AVcc =55V -5 - +5 MA
Vss < VI < Vce

Input leakage
current

Rup1 RSTX, NMIX - 25 - 100 kQ

P000 to P001, P003, P005 to PO10,
P012 to P013, P015 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123,

Pull-u P126 to P131, P202 to P215, Pull-up resistor
resistgr Rupz | po1g to P220, P222 to P226, se|pected 25 i 100 | kO
P229 to P231, P300 to P302,

P304 to P305, P307 to P309,

P312 to P315, P317, P327, P331,
P400 to P409, P411, P413 to P414,
P416 to P418, P420 to P421

Rurs TDI(P324), TMS, TCK - 25 - 100 kQ

P000 to P01, PO03, PO05 to PO10,
P012 to P013, PO15 to P024,

P027 to P031, P100 to P101, P103,
P105 to P109, P112 to P115,

P117 to P120, P122 to P123,

P126 to P131, P202 to P215, Pull-down resistor
Pull-down RoowNt | po1g to P220. P222 to P226, selected 25 ) 100 | kQ
resistor P229 to P231, P300 to P302,

P304 to P305, P307 to P309,

P312 to P315, P317, P327, P331,
P400 to P409, P411, P413 to P414,
P416 to P418, P420 to P421

Rpown2 | TRST(P322) - 25 - 100 kQ

Input
capacitance

Pins other than VCC, VSS, AVCCO,

CiN | AVCC1, AVSSO, AVSSH - - 5 15 | pF
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(Ta: Recommended operating conditions, Vcc = DVecc = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Pin - Value .
Parameter | Symbol Conditions - Unit Remarks
Name Min Typ Max
Normgl - 90 195 mA Operating at 128 MHz
operation
lces Flash
ras - 125 255 mA | Operating at 128 MHz
write/erase
lccss CPU Sleep - 60 160 mA Operating at 128 MHz
Ta=25°C
lccTs Timer mode - 480 1450 uA Slow-CR source
Oscillation
Timer mode Ta=25°C
lccTsm - - 1340 2525 MA . G
Power supply (Main OSC) Main source Oscillation
current lcchs Stop mode - 480 1450 MA Ta=25°C
Ta=25°C
§6J312XHZC vee - 52.5 129.7 MA (PWU operation cycle
oy 16 ms
xA/9 e PSWU mode )
z: A/B (Shutdown) Ta=25°C
- 46.2 115.5 HA (PWU operation cycle
32 ms)
. Ta=25°C
lceTs2 -{IST]e:drg\?vie)) - 40 100 HA Slow-CR source
u Oscillation
Timer mode = 95 oC
: \ =
lccTs2m (Main OSC) - 350 520 HA Main source Oscillation”
(Shut down)
Stop mode ko
IccHs2 (Shutdown) - 40 100 pA Ta=25°C

Refer to Hardware manual "APPENDIX State transition" for Internal clock frequency setting / Setting of the power domain /
Regulator setting.

*: The external load capacitance connected to X0/X1 is considerd as 10 pF.
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S6J3120 Series

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Min Typ Max Unit Remarks
High current PWM1Pn, _
Output drive PWM1Mn, |DV§C_3_04(.)5mYA\
Capacity AVons PWM2Pn, OHM oY - - 90 mv | *
Phase to phase PWM2Mn devi ?X|mufn\1/
deviation1 (n=0to3) eviation of Vons
High current PWM1Pn, _
Output drive PWM1Mn, lDV:C_?)_O‘l(')SmYA\
Capacity AVos PWM2Pn, OHMaxim'um - - 90 mVv | *
Phase to phase PWM2Mn deviati FV
Deviation2 (n=01o03) eviation of VoLs
L. VO to V1,
'r'eigt%';"der Rico V1to V2, - 6.25 125 25 kQ
V2 to V3
COMO to COM3 COMm
output impedance | V€M | (m=0to3) i i i 4.5 kQ
SEGO00 to SEG31 SEGn
output impedance | RYSES | (n=00to 31) i i i 7 kQ
V0 to V3,
COMm
LCDC leak lcoc | (m=0to3) Ta=25°C -0.5 - +0.5 HA
current
SEGn
(n =00 to 31)

* If PWM1P0/PWM1MO/PWM2P0/PWM2MO of ch.0 is turned on simultaneously, the maximum deviation of VOH3/VOL3 for each
pin is defined. Same for other channels.
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10.4 AC Characteristics

10.4.1 Source Clock Timing
(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Parameter Symbol Pin Conditions Value Unit Remarks
. Name Min Typ Max

Source oscillation Fe X0, X1 i ) 4 ) MHz
clock frequency
Source oscillation
clock cycle time fov. X0, X1 i i 250 i ns
CAN PLL jitter *
(during lock) ey i i -10 ) +10 ns
BU|I't-|n.sIow-CR Fers i i 50 100 150 KHz
oscillation frequency
Buil_t-in.fast-CR Fore _ i 24 4 6.0 MHz
oscillation frequency
PLL input clock FouL i i ) 4 ) MHz
frequency
PLL macro oscillation
clock frequency Feuo ) - 400 - 512 MHz
SSCG-PLL input clock
frequency FsscapLui - - - 4 - MHz
SSCG-PLL macro
oscillation clock FsscepLio - - 400 - 512 MHz
frequency

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

- X0 and X1 clock timing

teve

< »
>

) \ ¥
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- CAN PLL jitter
A time difference from the ideal clock is guaranteed for each cycle period within 20,000 cycles.
[ e I L |
: o I 7 I < ot vootn
Ideal clock ‘ ‘ ‘ ‘ | \_’ ‘ |
Slow . : | 1 i
A i lill ‘ i
5 I A B
X e \ tn-1
PLL output ' ' ¢ tn
Y
Fast
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10.4.2 Internal Clock Timing
(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

S6J312xHzC* Value
Parameter Symbol Pin Name | Conditions *X:AI9, ZZA/B Unit Remarks
Min Typ Max

Fcik_cpu - - - - 128 MHz CLK_CPU
Feik_Feik - - - - 64 MHz CLK_FCLK
Fcik_ate - - - - 64 MHz CLK_ATB
Fcik_pse - - - - 64 MHz CLK_DBG
FcLk_HpPm - - - - 32 MHz CLK_HPM
FcLk_HPm2 - - - - 16 MHz CLK_HPM2
FcLk_pma - - - - 32 MHz CLK_DMA
FeLk memc - - - - 32 MHz CLK_MEMC
Fcik_extsus - - - - 25 MHz CLK_EXTBUS
Fcik_svsct - - - - 32 MHz CLK_SYSC1
FcLk_HAPPoAO - - - - 32 MHz CLK_HAPPOAO
FcLk_HAPPOA1 - - - - 32 MHz CLK_HAPPOA1
FcLk_HaPP1BO - - - - 32 MHz CLK_HAPP1BO
FcLk_HaPP1B1 - - - - 32 MHz CLK_HAPP1B1
FeoLk_LLPBMm - - - - 128 MHz CLK_LLPBM
Feik_LLpem2 - - - - 64 MHz CLK_LLPBM2

Internal Folk_Lep - - - - 64 MHz | CLK_LCP

Clock

Frequency Feuk_Lero - - - - 32 MHz CLK_LCPO
Fcik_Lcroa - - - - 32 MHz CLK_LCPOA
FcLk_Lept - - - - 32 MHz CLK_LCP1
FcLk_Lepia - - - - 32 MHz CLK_LCP1A
FecLk_LappPo - - - - 32 MHz CLK_LAPPO
FcLk_LapPoa - - - - 32 MHz CLK_LAPPOA
Fcik_Lapp1 - - - - 32 MHz CLK_LAPP1
FcLk_Lappia - - - - 32 MHz CLK_LAPP1A
Fck_Tre - - - - 64 MHz CLK_TRC
FcLk_Hsspi - - - - 32 MHz CLK_HSSPI
FcLk_syscoH - - - - 32 MHz CLK_SYSCOH
FcLk_comH - - - - 32 MHz CLK_COMH
FcLk_ramoH - - - - 32 MHz CLK_RAMOH
FcLk_ram1H - - - - 32 MHz CLK_RAM1H
FcLk_syscop - - - - 32 MHz CLK_SYSCOP
FcLk_comp - - - - 32 MHz CLK_COMP
FcanFp_ccLk - - - - 40 MHz CANFD_CCLK
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S6J312xHzC* Value

Parameter Symbol Pin Name | Conditions *X:AI9, ZZAIB Unit Remarks
Min Typ Max

tcLk_cpu - - 7.82 - - ns CLK_CPU
tcLk_FLAsH - - 15.64 - - ns CLK_FCLK
tck_atB - - 15.64 - - ns CLK_ATB
tcLk_pBG - - 15.64 - - ns CLK_DBG
tcLk_HPM - - 31.28 - - ns CLK_HPM
teLk_HPm2 - - 62.54 - - ns CLK_HPM2
tcLk_oma - - 31.28 - - ns CLK_DMA
tcLk_meEmc - - 31.28 - - ns CLK_MEMC
tcLk_ExTBUS - - 40.00 - - ns CLK_EXTBUS
tcLk_sysc1 - - 31.28 - - ns CLK_SYSC1
tcLk_HAPPOAD - - 31.28 - - ns CLK_HAPPOAO
tcLK_HAPPOAT - - 31.28 - - ns CLK_HAPPOA1
tcLk_HAPP1BO - - 31.28 - - ns CLK_HAPP1BO
tcLk_HAPP1B1 - - 31.28 - - ns CLK_HAPP1B1
toLk_LLPBM - - 7.82 - - ns CLK_LLPBM
teLk_LLPeM2 - - 15.64 - - ns CLK_LLPBM2

Internal tetk Lep - - 15.64 - - ns | CLK_LCP

clock

cycle time | ok Lepo - - 31.28 - - ns CLK_LCPO
tcLk_Lcpoa - - 31.28 - - ns CLK_LCPOA
tcLk_Lept - - 31.28 - - ns CLK_LCP1
tek_Lepia - - 31.28 - - ns CLK_LCP1A
teLk_LaPPo - - 31.28 - - ns CLK_LAPPO
tcLk_LaPPoA - - 31.28 - - ns CLK_LAPPOA
tcLk_LAPP1 - - 31.28 - - ns CLK_LAPP1
tcLk_LaPP1A - - 31.28 - - ns CLK_LAPP1A
tek_Tre - - 15.64 - - ns CLK_TRC
tcLk_HssPI - - 31.28 - - ns CLK_HSSPI
tcLk_syscoH - - 31.28 - - ns CLK_SYSCOH
tcik_comH - - 31.28 - - ns CLK_COMH
tcLk_RAMOH - - 31.28 - - ns CLK_RAMOH
tcLk_RAM1H - - 31.28 - - ns CLK_RAM1H
tcik_syscop - - 31.28 - - ns CLK_SYSCOP
tcLk_comp - - 31.28 - - ns CLK_COMP
tcaNFD_ccLk - - 25.00 - - ns CANFD_CCLK
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- Guaranteed operation range

Internal operation clock frequency vs. Power supply voltage

Recommended operation ™ ~ 1
assurance range: I_ _|

PLL operation |
S assurance range: L_._.i
g 5.5 Operation assurance
> range:
>
s 4, B o -
[=]
2 35
[=%
o
-
2]
g
(o]
o
2 4 128

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 128 4 128 MHz

4 MHz 4 MHz 120 6 80 MHz
- Oscillation circuit example

X0

Notes:
- 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 128 MHz.
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 448 MHz, these settings must be configured as "multiply by 4" and over multiplication
setting)

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)

2.0v
0.8V
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10.4.3 Reset Input
(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol | Pin Name | Conditions : Unit Remarks
Min Max
Reset input time 10 - us
- - trsTL RSTX -
Width for reset input removal 1 - us

trsTL

RSTX
0.2Vcc 0.2Vcec
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10.4.4 Power-on Conditions
(Ta: Recommended operating conditions, Vss = 0.0 V)

Pin o Value .
Parameter Symbol B Conditions Min Typ Max Unit Remarks
Level detection voltage - VCC - 2.15 2.35 2.55 \Y
Level detection hysteresis width - VCC - - 100 - mV
Level detection time - - - - - 540 us *1
Level release voltage - VCC - 2.25 2.45 2.65 \Y
Power off time - VCC - 1 - - ms *2
Power ramp rate dVv/dt VCC 0.2 Vvtgg: 55V - - 6 mV/us | *3
Maximum ramp rate guaranteed | 4\ /4y | vcc Botween 26V | - - 50 | mVis | *4
to not generate power-on reset and 4.5 V H

- 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 [f VCC is held below 0.2 V for a minimum period of tOFF, power-on reset will occur. If tOFF is not satisfied, power-on reset will still

occur if the power ramp rate is kept below 6 mV/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 2.6 V - 4.5 V, and VCC fluctuation is below 50 mV/us, the power-on reset is suppressed. Between 4.5 V -
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
dv/dt

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

5.5v

VvCC
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10.4.5 Clock Output Timing
(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

(External load capacitance 16 pF)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
Cycle time teve MCLK 2 mAis selected in ODR 40 - ns
Clock high width ™ tcHeoL MCLK bit in PPC_PCFGR dteye- 7 | duteye+ 7 ns
Clock low width 2 | teien MCLK register. diteye-7 | ditee*7 | ns

*1: If division-ratio is even value, dy is equivalent to 0.5.
Otherwise, du is calculated as the following.
du = The number rounding "division-ratio x 0.5" down to the nearest integer / division-ratio
division-ratio is multiplication value among SYSDIV bit, HPMDIV bit and EXTBUSDIV bit setting.
ex). Setting SYSDIV to 1-division, HPMDIV to 7-division, EXTBUSDIV to 1-division, dn is calculated as 0.429.
*2: If division-ratio is even value, d. is equivalent to 0.5.
Otherwise, dv is calculated as the following.
dL = The number rounding "division-ratio x 0.5" up to the nearest integer / division-ratio
division-ratio is multiplication value among SYSDIV bit, HPMDIV bit and EXTBUSDIV bit setting.
ex). Setting SYSDIV to 1-division, HPMDIV to 7-division, EXTBUSDIV to 1-division, dv is calculated as 0.571.

- Clock output timing

teve

F 3
A J

tereL teren

MCLK
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10.4.6 External Bus Interface Timing
10.4.6.1 Common Timing Between Read and Write
(Ta: Recommended operating conditions, Vcc = DVee = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

(External load capacitance 16 pF)

Value
Parameter Symbol Pin Name Conditions = Unit Remarks
Min Max
Cycle time
(without MRDY) teve MCLK 40 - ns
Cycle time If using MRDY,
. It MCLK 50 - ns set MCLK to

(with MRDY) eve 2 mAs selected in ODR bit 20 MHz or less.

in PPC_PCFGR register.
CS delay time tcso MCLK, 0.5 18 ns

y MCSX0 to MCSX3 :

Address delay MCLK,
time o | MADOOD to MAD23 05 | 18 ns
RDY setup time troYs MCLK, MRDY "CMOS Schmitt input" and 21 - ns

"Disable noise filter" are
RDY hold time trRoYH MCLK, MRDY selected in PPC_PCFGR 0 - ns

register.

- External bus I/F common timing

teve
I e e S N
WA X [

trovs trovH
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10.4.6.2 Read Timing
(Ta: Recommended operating conditions, Vcc = DVce = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

(External load capacitance 16 pF)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
; MOEX, "CMOS Schmitt input" and i

Data setup time tosr MDATAOO to MDATA15 | "Disable noise filter" are 21 +teye ns
Data hold i MOEX, selected in PPC_PCFGR 0

ata hod fime 'oHR | MDATAQO to MDATA15 register. ™

. 2 mAis selected in ODR bit

MOEX delay time trDO MCLK, MOEX in PPC_PCFGR register. 0.5 18 ns

- External bus I/F read timing

MCSX*

MAD*

MOEX \\

tosr torr

MDATA* 1
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10.4.6.3 Write Timing
(Ta: Recommended operating conditions, Vcc = DVce = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

(External load capacitance 16 pF)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Max
MWEX delay time tweo MCLK, MWEX 0.5 18 ns
. MCLK,
Byte mask delay time twro MDQMO to MDQM!1 2 mAis selected in 0.5 18 ns
. MCLK, ODR bitin

Data delay time too MDATAOO to MDATA15 | PPC_PCFGR register. 0.5 18 ns
Data delay time t MCLK, ) 18 ns
(Hi-Z output) Doz MDATAO0 to MDATA15

- External bus I/F write timing

s —

MAD* X )

tweo

—p
MWEX /
twro
g
MDQMm* /
o' tooz
” - < »

MDATA* ( X
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10.4.7 Multi-Function Serial
10.4.7.1 CSIO Timing (SMR:MD[2:0] = 010s)

(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 = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions : Unit | Remarks
Min Max
Serial clock cycle time tscve SSgKKg ttcC)) Ssg:é,?é Atcik Lopmn” - ns
Master
SCKO to SCK4, mode
SCK | — SOT SCK8 to SCK12, | (Cy = 50 pF,
delay time s | SOT010S0T4, | |g = -2 mA. -30 +30 ns
SOT8 to SOT12 lon = 2 MA),
setup time ™| sckstoSCK12, jo- 71 mA % i "
SCK 71— Valid SIN . SINO to SIN4, on=1mA) . _ -
hold time SHIXI SIN8 to SIN12
Serial clock
wpn . t t n * +10 - ns
H" pulse width SHSL SCKO to SCK4, CLK_LCPnA
Serial clock ) SCK8 to SCK12 o .10 ] o
nLu pulse Wldth SLSH CLK_LCPnA
SCKO to SCK4,
SCK |— SOT ¢ SCK8 to SCK12, | Slave mode ) 30 s
delay time SLOVE SOTOto SOT4, | (CL =50 pF,
SOT8 to SOT12 lo. = -2 mA,
Valid SIN — SCK 1 low =2 mA),
: tvshe SCKOto SCK4, | (Cy = 20 pF, 10 - ns
setup time SCK810 SCK12, | |2 1 ma
SCK 1 — Valid SIN ¢ SINO to SIN4, low = 1 mA) 20 ) s
hold time SHIXE SIN8 to SIN12
: SCKO to SCK4,
SCK fall time tr SOKS to SOK12 - 5 ns
; : SCKO to SCK4,
SCKrise time tr SOKS to SOK12 - 5 ns

*n=0:ch.0toch.4,n=1:.ch.8toch.12

Notes:

- This is the AC characteristic in CLK synchronized mode.

- CL 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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S6J3120 Series

- tscyc >
Va
V
SCK N Vo OH / \
tsLovi
soT Von ><
oL
) tivshi V‘tSHIXI i
R
SIN H H
LR ]
Master mode
o le
tsLsH 1T tsHsL
/
SCK  VH vy Vi Vin Vi
tr
R
te tsLove
V
SOT OH
VoL ><

>l

>

tivsHe  tshixe

—

N A

W X

Slave mode
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(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 = DVcec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks
Serial clock cycle ¢ SCKO to SCK4, 4t * ) ns
time ¢ | SCK8 to SCK12 CLICLEPA
Master

SCKO to SCK4, mode
SCK 1 — SOT SCK8 to SCK12, (CL =50 pF, i
delay time tsrou SOTO to SOT4, loL = -2 MA, 30 +30 ns

SOTBt0SOT12 | |o =2 mA),
Valid S'|N — SCK | tvsu SCKO to SCK4, (CL_= 20p F, 30 ) ns
setup time SCK8 to SCK12, ||OL —_-11 mAA\,
SCK | — Valid SIN SINOtoSINg, | lon=TmA)
hold time st SIN8 to SIN12 0 - ns
Serial clock .
"H" pulse width tsmsL SCKO to SCK4, tek Lepna® +10 - ns
Serial clock ‘ SCK8 to SCK12 ot * 10 i ns
nLu pulse Wldth SLSH CLK_LCPnA

SCKO to SCK4, Slave
SCK 1 — SOT ‘ SCK8 to SCK12, mode ) 30 ns
delay time SHOVE SOT0t0SOT4, | (¢, = 50 pF

SOT8 to SOT12 loL = -2 MA.,
Valid SIN — SCK | SCKO to SCK4, lon =2 mA), )
setup time £ | SeketoSCK1z, | (CL= 20 pF, 19 ne
SCK | — Valid SIN SINO to SIN4, loo = -1 mA,
hold time tsuxe SINS to SIN12 low = 1 MA) 20 - ns
SCK fall time | SSRYlo SRS - 5 ns
SCKrise time tr Ssggg ttg ggg‘z - 5 ns

*n=0:ch.0toch.4,n=1:ch.8toch.12

Notes:

- This is the AC characteristic in CLK synchronized mode.

—  CLis 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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SCK /

SOT

X

< tscyc >
A
Vo \
VoL "N

tsHowi

Vo

VoL

tivsLi tsLixi

N R

e X

Master mode

tsHsL T tsLsH
/
SCK v, Ve Vi N v, Vi
tF
R tsHovE il
sot o X
‘tIVSLE V‘tSLIXEﬁ
7 Y
e e ey
SN R Vi,
Slave mode
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(5-1-3) SPI Supported (SCR:SPI = 1), and Serial Clock Output Signal Detect Level "H" (SMR:SCINV = 0)

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks
Serial clock cycle ¢ SCKO to SCK4, at N ) ns
time S| SCK8 to SCK12 CLICLCPnA
SCKO to SCK4,
, mode
SOT8 to SOT12 (CL = 50 pF
Valid SIN — SCK | SCKO to SCK4, lo. = -2 mA,
setup time U Seoks to SCK12, | low=2mA), 30 ] ns
SCK | — Valid SIN SINO to SIN4, (CL =20 pF,
i tstx SIN8to SIN12 | lo =-1 mA, 0 - ns
hold time
low = 1 MA)
SCKO to SCK4,
SOT8 to SOT12
Serial clock .
"H" pulse width tshsL SCKO to SCK4, towk Lepna™ +10 - ns
Serial clock ‘ SCK8 to SCK12 ot * 10 i ns
nLu pulse Wldth SLSH CLK_LCPnA
SCKO to SCK4, Slave
SCK 1 — SOT ; SCK8 to SCK12, mode i 30 ns
delay time SHOVE SOT0toSOT4, | (¢ = 50 pF
SOT810SOT12 | |~ 5 A’
Valid SIN — SCK | SCKO to SCK4, | lon =2 mA), i
setup time MSE | Soka to SCKA2, | (CL =20 pF, 10 ne
SCK | — Valid SIN SINO to SIN4, loo = -1 mA,
hold time tsuixe SIN8to SIN12 | low=1mA) 20 - ns
SCK fall time te ss(c::}}((gttgsscc;ﬁsz - 5 ns
SCKrise time tr Ssg:((g ttg ggz‘z - 5 ns

*n=0:ch.0 toch.4, n=1:ch.8 to ch.12

Notes:

- This is the AC characteristic in CLK synchronized mode.

- CL 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 Vor
\( VoL VoL o
tsowLi tsHo
VoH ><L VoH

SOT VoL - VoL

tIVSLI tSLIXI

VIH ViH
SIN Vi \

Master mode
< tgisi—" [*ftsHsL — ™
—

V

SCK H Vi Vi ViH ViH Vi
. te — :tSHO\é
VoH Vo
SOT VoL ><r VoL
| >le »|
tivsLe tsLIXE
\/

SIN Vi H

Vi Vi
* Changes when writing to the TDR

Slave mode

Document Number: 002-04863 Rev. *G Page 67 of 116



A

wos CYPRESS S6J3120 Series

- EMBEDDED IN TOMORROW

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

(Ta: Recommended operating conditions, Vcc = DVce = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks

Serial clock cycle ¢ SCKO to SCK4, 4t . ns
time S9YC | SCK8 to SCK12 oLk LaPnA

SCKO to SCK4,

' mode

SOT810SOT12 | (¢, = 50 pF
Valid SIN — SCK 1 SCKO to SCK4 lo. = -2 mA,
setup time trvst SCK8 to SCK12, | low =2 mA), 30 ns
SCK 1— Valid SIN SINOto SIN4, | (CL=20pF,
hold time tsrix SIN8to SIN12 | lo = -1 mA, 0 ns

|OH =1 mA)

SCKO to SCK4,
SOT — SCK 1 teoust SCKB8 to SCK12, Dtouk Lopms -30 ns
delay time SOTO to SOT4,

SOT8 to SOT12
Serial clock .
"H" pulse width tshsL SCKO to SCK4, teik_Lepna® +10 ns
Serial clock ; SCK8 to SCK12 ot .10 ns
uLu pulse Wldth SLSH CLK_LCPnA

SCKO to SCK4, Slave
SCK | — SOT t SCK8 to SCK12, mode ) 30 ns
delay time StOVE SOT00SOT4, | (¢ = 50 pF

SOT810SOT12 | | 5 A’
Valid S.lN — SCK 1 fwsre SCKO to SCK4, lon = 2 mA), 10 ns
setup time SCK8 to SCK12, | (CL =20 pF,
SCK 1 — Valid SIN SINO to SIN4, loo = -1 mA,
hold time tsrixe SIN8to SIN12 | low=1mA) 20 ns

, SCKO to SCK4, )
SCK fall time tr SOKS to SCK12 5 ns
. SCKO to SCK4,

SCKrise time tr SCKS8 to SCK12 - 5 ns

*n=0:ch.0toch.4,n=1:ch.8toch.12

Notes:

- This is the AC characteristic in CLK synchronized mode.

- CL 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 VoH
SCK / VoH
VoL
tsovh SLO
SoT v "V
OH OH
VoL ><r VoL
tivshi tsHixi
ViH ViH
SIN Vi Vi
Master mode
tsusL | [ tstsH —*
- \
V V V
SCK Vi H H X‘ Vi Vi, H
tr tr tsio
-— —>| | >
soT Von "V
OH
VoL ><; VoL
[ >l >
tivsHE tsHixe
SIN Vi Vi
Vi Vi
* Changes when writing to the TDR
Slave mode
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(5-1-5) Serial Chip Select Used (SCSCR:CSEN =1)
B Mark level "H" of serial clock output (SMR, SCSFR:SCINV = 0)

B Inactive level "H" of serial chip select (SCSCR, SCSFR:CSLVL = 1)
(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks
SCS | —»SCK | SCKO to SCK4, Master 1. .
setup time fessi SCK8 to SCK12, mode tessu™'-50 ns
SCK 1 — SCS 1 SCSO0x to SCS4x, | (CL =50 pF, N
hold time s | SCS8x to SCS12x IIOL = -22 mAAS, tosno™*+0 - ns
oH = 2 MA),
scs t SCSO0x to SCS4x, | (Ct =20 pF, tosos™*-50 i,
deselect time csp! SCS8x to SCS12x | low = -1 mA, +5tok Lopna™
low = 1 MA) _LePn
SCS | —» SCK| SCKO to SCK4, *4 .
setup time fosse SCK8 to SCK12, Stouctomna™ 30 "
SCK 1 — SCS 1 t SCSOx to SCS4x, |~ Save ,
. CSHE - ns
hold time SCS8x to SCS12x (CL = 50 pF,
SCS ¢ SCSO0x to SCS4x, lo. = -2 mA, 3t w430 i ns
deselect time ooF SCS8x to SCS12x | low = 2 MA), Ok LCPnA
SCS | - SOT . SCSOx to SCsax, | (720 PF ] 40 o
delay time DsE oL = -1 MA,
y SCS8xto SCS12x, | = 7y s
SCS 1 — SOT SOTO to SOTH4,
delay time toee SOT8 to SOT12 0 - ns
Master
mode
round
SCKO to SCK4 operation
SCK | —-SCS | ) -
e SCK8 to SCK12, (CL =50 pF,
lock h t 3t na* +0 3t a4 +50
Ercr)]z switching scc SCSOx to SCS4x, lo i 2 mA, CLK_LCPnA™ + CLK_LCcPnA™ + ns
SCS8x to SCS12x | low =2 mA),
(CL = 20 pF,
lo. = -1 mA,
low = 1 MA)

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

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

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

*4 tcik_Lcena N =0:ch.0toch.4, n = 1:ch.8 to ch.12

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

- CL 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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CSHI

tcssi -~
SCK output w _/_\JVOH

o N ¢

synchronous

sor T\ S/

(SPI compatible)

TS

Vou VoH
SCS output Vol % \/tOL 7
VoL %

Master mode

Vi L A

| ViH
SCS input Sr Vi 72 ‘tCSDE‘\_
CSHE| [ o

Vi (g)
fcsse tﬁ
r
SCK input Vi _/_\_]Vm toee
>

SOT
(Normal \ X ><: >< /
synchronous 7 VoL

tose
transfer) - >

W XY S

(SPI compatible)

Slave mode
SCSx output / tsoc
SCSy output Vv
oL
SCK output X Vo

Clock switching example by master mode round operation
(x,y=0,1,2,3,4,8,9,10,11,12: x and y are different value)
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(5-1-6) Serial Chip Select Used (SCSCR:CSEN =1)
B Serial clock output signal detect level "L" (SMR, SCSFR:SCINV = 1)

M Serial chip select inactive level "H" (SCSCR, SCSFR:CSLVL = 1)
(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Min Max Unit | Remarks
SCS i_’ SCK1 tessi SCKO to SCK4, Master mode tessu*-50 _ ns
setup time SCK8 to SCK12, (CL =50 pF,
SCK |— SCS 1 SCSO0x to SCS4x, lo. = -2 MA, vy
hold time fosi | SCS8xto SCS12X | Iy = 2 MA), tesnp*2+0 - ns
(CL = 20 pF, N
scs . SCSO0x to SCS4X, | o = -1 mA, tesps™-50 + ) o
deselect time e | SCS8x 10 SCS12X | oy =1 mA) Btow Lomm
SCS | — SCK1 SCKO to SCK4, . i
setup time fosse SCKS8 to SCK12, Hlouchorna’ +30 e
SCK | - SCS 1 SCSO0x to SCS4x, | Slave mode
hold time fese | SCS8xto SCS12x | (Ci = 50 pF, 0 - ns
|o|_ =-2mA
SCS SCSO0x to SCS4x, _ ’ " i
deselect time tosoe SCS8x to SCS12x | o __2 mA), | Stoucicem™ +30 ns
(CL = 20 pF,
SCS | — SOT fose SCSO0x to SCS4x, | lo.=-1mA, ; 40 ns
delay time SCS8x to SCS12x, | low=1mA)
SCS 1 — SOT SOTO to SOT4,
delay time toee SOT8 to SOT12 0 - ns
Master mode
round
operation
c_Iock switching tsce SCSOx to SCS 4)2 lo. = -2 MA, 3terk Lepna™ +0 Stork Lopaa™ +50 ns
time SCS8x to SCS12x é"C”;ZQBn Q%‘
|0|_ =-1 mA,
IOH =1 mA)

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

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

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

*4 tcik_Lcena N =0:ch.0toch.4, n =1:ch.8 to ch.12
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Notes:
—  This is the AC characteristic in CLK synchronized mode.

- CL 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.

VoH Vo
SCS output VoL % Vo 1

tcssi tcsH

SCK output vor _\_/—\ VoL
S 0 XS

synchronous

2 X5

(SPI compatible)

Master mode

SCS inout \ ViH Vi
Inpu Vi VIL 72

tcspe
,SHE

tcsse E
[

T XS >< I

synchronous tosE
transfer) =

sor W OC X G0

(SPI compatible)

Slave mode
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SCSx output / |tsce

SCSy output VoL
s

SCK output Von

Clock switching example by master mode round operation
(x,y=0,1,2,3,4,8,9,10,11,12: x and y are different value)
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(5-1-7) Serial Chip Select Used (SCSCR:CSEN = 1)

M Serial clock output signal detect level "H" (SMR, SCSFR:SCINV = 0)

M Serial Chip select inactive level "L" (SCSCR, SCSFR:CSLVL =0

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions : Unit | Remarks
Min Max
SCS T_’ SCK | tessi SCKO to SCK4, Master mode tessu*'-50 _ ns
setup time SCK8 to SCK12, (CL =50 pF,
SCK 11— SCS 1 SCSO0x to SCS4x, lo. = -2 mA, 2
hold time fesi | SCS8xto SCS12X | loy = 2 mA), tosHo*2+0 - ns
(CL =20 pF, N
SCS i SCS0x to SCS4x, lo. = -1 mA, tesps*®-50 ) .
deselect time e | SCS8x 10 SCS12X | Iy =1 mA) + Blow Lop™
SCS1—SCK| SCKO to SCK4, . i
setup time tosse SCKS to SCK12, 3tcik_Lepna™ +30 ns
SCK 1 — SCS | SCSO0x to SCS4x, Slave mode
hold time fese | SCS8xto SCS12x | (CL =50 pF, 0 - ns
|o|_ =-2mA
SCs SCS0x to SCS4x, _ ’ " i
deselect time tosoe SCS8x to SCS12x za;zzgn's'):‘ Stoucpcrn™ +30 ns
SCS 1 — SOT tose | SCSOxto SCS4x, | lo=-1mA, 40 ns
delay time SCS8x to SCS12x, | low=1mA)
SCS | — SOT SOTO to SOT4,
delay time toee SOT8 to SOT12 0 - ns
Master mode
round
operation
SCK | — SCS 1 ssgri(sotgossccrgz’ (CL = 50 pF,
clock switching tsce SCSO ’ lo. = -2 MA, 3teik Lopna™ +0 3teik Lopna™ +50 ns
time x to SCS4x, lon = 2 mA)
SCS8x to SCS12x (C = 20 pF‘
|0|_ =-1 mA,
IOH =1 mA)

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

*4 tcik_Lcena N =0:ch.0toch.4, n =1:ch.8 to ch.12

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

- CL 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 output Vo 7 % Von
tesn

{cssi -
SCK output wg _/_\_/‘ VoH
VoL

tesoi

Vo

=

O

(Normal Sync transfer)

SOT | \

(SPI compatible

Master mode

X5

SCS input ;

tcsse %
SCK input m%

 tose

transfer)

(SPI compatible)

Slave mode

ol syne X XX

W X5

A~

SCC|

Y

SCSx output \

SCSy output

/

SCK output Al

VoL

(x,y=0,1,2 : x and y are different value.)

Clock switching example by master mode round operation
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(5-1-8) Serial Chip Select Used (SCSCR:CSEN = 1)

M Serial clock output signal detect level "L" (SMR, SCSFR:SCINV = 1)
M Serial Chip select inactive level "L" (SCSCR, SCSFR:CSLVL = 0)

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions = Unit | Remarks
Min Max
SCS T_’ SCK1 tessi SCKO to SCK4, Master mode tessu*-50 _ ns
setup time SCKS8 to SCK12, (CL =50 pF,
SCK | —»SCS | . SCSO0x to SCS4x, lo. = -2 MA, et240 ) s
hold time oS SCS8x to SCS12x | oy =2 mA), CSHD
(CL =20 pF, o950
; SCSO0x to SCS4x, loL = -1 MA, csps™- )
SCS deselect time teson SCS8X 10 SCS12X | loys = 1 mA) + Bton oo ns
SCS 1 — SCK1 SCKO to SCK4, . )
setup time = | SCK8 to SCK12, Blou Lopna”+30 ns
SCK | —SCS | . SCSO0x to SCS4x, | Slave mode 0 i ns
hold time CSHE SCS8x to SCS12x | (CL =50 pF,
IOL =-2mA
: SCSOx to SCS4x ’
SCS deselect time tcsoe ’ lon = 2 mA), 3toik_Lcpna*+30 - ns
SCS8x to SCS12x (CL = 20 pF,
SCS 1 — SOT fose SCSOx to SCS4x, | lo.=-1mA, . 40 ns
delay time SCS8x to SCS12x, | low=1mA)
SCS | — SOT ¢ SOTO to SOTH4, 0 ) ns
delay time DEE SOT8 to SOT12
Master mode
round
operation
SCKO to SCK4, Z
SCK 1= SCS 1 SCK8 to sCK12, | (O %0 PR, Btou omma”
clock switching tsce SCSOx 10 SCS 4x’ lo. = -2 MA, 3toik_Lopna+0 +50 e
time ’ lon = 2 mA),
SCS8x to SCS12x (CL = 20 pF,
IOL =-1 mA,
|OH =1 mA)

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

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

*4 tcik_Lcena N =0:ch.0toch.4, n =1:ch.8 to ch.12

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

- CL 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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(SPI compatible)

tcsp
Von
SCS output Von
¢ VoL
tessi <o
SCK output N\_/ %V\L
O
(Normal synchronous transfer)
sor N (XG5
(SPI compatible)
Master mode
tcspe
_ s [
SCSinput v, % S Vi
tesse tczili
) Vin
SCK input v X toee
SOT ~>
(Norrrr]lal \ X X% >< /
synchronous -
transfer) LlosE Vo
-

e X X H XS

Slave mode
SCSx output \ tscg
,
SCSy output 7 Von
v
SCK output 7 OH

Clock switching example by master mode round operation
(x,y=0,1,2,3,4,8,9,10,11,12: x and y are different value)
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S6J3120 Series

10.4.7.2  UART (Async Serial Interface) Timing (SMR:MD[2:0] = 000s, 001s)

(5-2-1) External Clock Selected (BGR:EXT =1)
(Ta: Recommended operating conditions, Vcc = DVce = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

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

Serial clock .
"L" pulse width tsism (CL = 50 pF, teuk_Lcpna* +10 - ns
Serial clock ) lo. = -2 mA, ¢ . +10 ] s
"H" pulse width SHSL SCKO to SCK4, | lon =2 mA), CLK_LCPnA

SCK8 to SCK12 | (CL = 20 pF,
SCK fall time te low = -1 MA, 5 ns

lon =1 mA)
SCKrise time tr 5 ns
*n=0:ch.0toch.4,n=1:ch.8toch.12
tR—> tsHsL tsLsH
SCK
ViH ViH
Vi Vi

External clock selected

10.4.7.3 LIN Interface (v2.1) (LIN Communication Control Interface (v2.1)) Timing (SMR:MDJ[2:0] = 011s)

(5-3-1) External Clock Selected (BGR:EXT =1)
(Ta: Recommended operating conditions, Vcc = DVee = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

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

Serial clock .
nLu pulse Wldth tsisH (CL — 50 pF, t(3LK7LCF’V1A +10 ns
Serial clock ) loc = -2 mA, ) 10 s
"H" pulse width SHSL SCKO to SCK4, lon = 2 MmA), CLK_LCPnA

SCK8 to SCK12 | (CL =20 pF,
SCK fall time te lo. = -1 mMA, - 5 ns

|OH =1 mA)
SCKrise time tr - 5 ns
*n=0:ch.0toch.4,n=1:ch.8toch.12
tR t
SHSL tSLSH —_—>
V Vin V
SCK Vi IH Vi Vi IH

External clock selected
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10.4.7.4  [2C 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 fsoL SCSLCOLE? E)LSCIS_%L 4, 0 100 kHz
Repeat "start" SDAO, SDAS3, SDA4,
condition hold time | tiosm | oo 0 10 SDATI 4.0 : us
SCL8 to SCL1M1
Period of "L" for fo 47 us
LOW . -
SCL clock SCLO, SCL3, SCL4,
Period of "H" for ) SCL8 to SCL11 40 ) s
SCL clock HIGH : M
Repeat "start"
condition setup time tsusTa 4.7 - us
SCLT — SDA| CL=50 pF,1
: R = (Vp/loL)’
Data hold time too | SDAO, SDA3, SDA4, (Vpflow) 0 2457 s
SCLl — SDAl 1 SDAS to SDA11
Data setup time ) SCLO, SCL3, SCL4, 250
SDA|l T — SCL1 SUDAT SCL8 to SCL11 - ns
"Stop" condition
setup time tsusto 4.0 - us
SCLT — SDAT
Bus-free time
between "stop"
condition and "start" teur i 4.7 i Hs
condition
Noise filter tsp - tner 2 - ns

*1: R and CL 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 tHDDAT only has to be met if the device does not extend the "L" width (tLOW) of the SCL signal.
*3: tNFT = (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.

- A - y N

D) / X X /X A N

- 7 I - I — «—>

tsupaT tSUSTA‘ o ¢
bow hillg BUF
JS AR A R A
scL . . ] N
> < > < ! <> P < <+
HDSTA Yippar e YipsTa tsp tsusto
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10.4.8 HS-SPI Timing
10.4.8.1 SDR Mode Timing
(Ta: Recommended operating conditions, Vcc = DVee = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

(External load capacitance 16 pF)

Value
Parameter Symbol Pin Name Conditions = Unit Remarks
Min Max
. Slave mode is
Cycle time tcyem SPICLK 62.5 - ns not supported.
Clock high width town SPICLK 0.5tcyem—4 - ns
Clock low width towe SPICLK 0.5tcyem—4 - ns
Valid SPISEL — 2mAis Minimum setting
SPICLK start time tosLSKSDR selectedin | 4 5tcycm— 15 - ns | value of SS2CD
(mode0 / mode4) SPICLK, ODR bit in bit is 018
SPISELO to PPC_PCFGR
SPICLK end — SPISEL3 register.
Invalid SPISEL time | tosksLsbr teyem— 10 - ns
(mode0 / mode4)
SPICLK,
SPIDAT output time | tosparspbr SPIDATO to -10 10 ns
SPIDAT3
SPIDAT setup tpsseTsDR "CMOS Schmitt 14 - ns
input" and
(Srrl]’(I)I(ng\(')l')hold tspHOLDSDRO SPICLK, "Disable noise 0.5tcyem - ns
SPIDATO to filter" are
SPIDAT3 selected in
(SnI]DCI)B:\I)hOId tspHOLDSDR4 PPC_PCFGR 0 - ns
register.
- SPI-I/F SDR mode 0 timing
H tOSL‘SKSDR tOSKSLSDR
: —
SPISEL* —\\ /7
tCY’CM >ie LCWH =¢ tCWL =
SPICLK — —\—/_
-  tosoatsor -
SPIDAT* é
(Qutput) X Output X
tDSSETSDR tSDHOLDSDRD
SPIDAT* - 4
(Input) Input X
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S6J3120 Series

- SPI-I/F SDR mode 4 timing

tUSLSKSDR tOSKSLSDR
SPISEL* /—
. tovem w0 fow _ !
SPICLK — y "
EtOSDATSDR
SPIDAT*
(Output) X Output X
. tossersor . tsoHoLDsDRs
SPIDAT* i
(Input) Input
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10.4.8.2 DDR Mode Timing
(Ta: Recommended operating conditions, Vcc = DVee = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

(External load capacitance 16 pF)

Value
Parameter Symbol Pin Name Conditions = Unit Remarks
Min Max
. Slave mode is
Cycle time tcvem SPICLK 62.5 - ns not supported.
Clock high width tewH SPICLK 0.5tcyem— 4 - ns
Clock low width towL SPICLK 0.5tcycm—4 - ns
Valid SPISEL — . Minimum setting
SPICLK start time | tosiskoor 2mAis selected | 4 75t.y0y— 15 - ns | value of SS2CD
(mode0) SPICLK in ODR bit in bit is 01s
’ PPC_PCFGR
SPICLK end — SPISELO to :
! SPISEL3 register.
Invalid SPISEL
fi tosksLDDR 0.75tcyem— 10 - ns
ime
(mode0)
SPICLK,
tsi;rZLDAT output tospATDDR SPIDATO to 0.25tcyem—10 0'25E]CJCM * ns
SPIDAT3
SPIDAT setup tDssETDDR "CMOS Schmitt 14 - ns
input" and
SSB%‘II:OK’[ "Disable noise
SPIDAT hold tSDHOLDDDR SPIDATBO filter" are selected 0 - ns
(mode0) in PPC_PCFGR
register.
- SPI-I/F DDR mode 0 timing
: I'DE‘:LSKDDR ;tOSKSLDDR
SPISEL* 4\ /7
tCYCM tCWH "CWL i
SPICLK — —\ /—
tosoar IDSDATi
SPIDAT* :
(Output) X Qutput X Dgtput X
tDSSETDDR; N DSSETDDRE
SPIDAT* -
(Input) X Input X Ihput X
S VU | DI
tSDHOLDDDH tSDHOLDDDR

Document Number: 002-04863 Rev. *G Page 83 of 116



aCYPRESS“ S6J3120 Series

- EMBEDDED IN TOMORROW

10.4.9 High Current Output Slew Rate
(Ta: Recommended operating conditions, Vcc = DVce = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks

Min Typ Max

P229 to P231,
P300 to P302,
Output rise / fall tr, P304 to P305, ) 15 ) 100 ns | load capacitance
time tr2 P307 to P309, 85 pF

P312 to P315,
P317

- Slew rate output timing

WH Vy
VL Vi
Vi=Vor2+0.9 x (Vonz-VoL2)
| | a— | | a— Vi=VoL2+0.1 x (VoH2-VoL2)
tr2 tr2
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(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

S6J3120 Series

Value

Parameter Symbol Pin Name Conditions = Unit Remarks
Min Max
TINO to TINS, 4tcLk_Lopna’ 4tcik_Lepoa 2100 ns
- - ns
TINT6 to TIN19 100 4tcik_Lepna <100 ns
TIN32 to TIN33 - Houcurove - ns |oucurawe 2100 ns
100 4tcik Leemz <100 ns
trwh, 44 4t 2100 ns
Input pulse width | INO to IN11 - CLILOPOA ] ns | ouctoron
frv 100 4tcik cron <100 Ns
TEXTO to 5 ) 4tCLK,LCP0A i ns 4tCLK7LCP0A 2100 ns
100 4tcik cron <100 Ns
TIOAO to TIOA29 ik Leroa 4tcik cron 2100 Ns
TIOBO to TIOB29 ; 100 ) ns

4tcik Loron <100 ns

*n=0:ch.0toch.3, n=1:ch.16 to ch.19

- Timer input timing
TINX
INX
TEXTX

TIOAX, TIOBx

trwn trwe
Vin ViH
ViL ViL
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10.6 QPRC Timing

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

S6J3120 Series

Value
Parameter Symbol Pin Name Conditions : Unit Remarks
Min Max

AIN pin "H" width taHL AINS to AIN9 -
AIN pin "L" width taLL AINS8 to AIN9 -
BIN pin "H" width tBHL BINS to BIN9 -
BIN pin "L" width teLL BINS to BIN9 -
Time from AIN pin "H" level t AINS to AIN9, PC_Mode2 or

to BIN rise AUBU BINS to BIN9 PC_Mode3
Time from BIN pin "H" level t AINS to AIN9, PC_Mode2 or

to AIN fall BUAD BINS to BIN9 PC_Mode3
Time from AIN pin "L" level t AINS to AIN9, PC_Mode2 or

to BIN fall ADBD BINS to BIN9 PC_Mode3
Time from BIN pin "L" level t AINS to AIN9, PC_Mode2 or

to AIN rise BDAU BINS to BIN9 PC_Mode3
Time from BIN pin "H" level t AINS to AIN9, PC_Mode2 or

to AIN rise BUAY 1 BINS to BINO PC_Mode3 Mok Lopia ) ns 4:0%_6%%\

- 2 ns

Time from AIN pin "H" level t AINS to AIN9, PC_Mode2 or

to BIN fall AUBD BINS to BIN9 PC_Mode3
Time from BIN pin "L" level t AIN8 to AIN9, PC_Mode2 or

to AIN fall BDAD BINS to BIN9 PC_Mode3
Time from AIN pin "L" level t AIN8 to AIN9, PC_Mode2 or

to BIN rise ADBU BINS to BIN9 PC_Mode3
ZIN pin "H" width tzr ZIN8 to ZIN9 | QCR:CGSC ="0"
ZIN pin "L" width tzLL ZIN8 to ZIN9 | QCR:CGSC ="0"

) . AINS to AIN9,
Time from determined ZIN1evel | ;e | BIN8 to BINO, | QCR:CGSC ="1"

ZIN8 to ZIN9

) . AINS to AIN9
Time from AIN/BIN rise and fall ’

. . taBEZ BIN8 to BIN9, | QCR:CGSC ="1"
time to determined ZIN level ZIN8 to ZIN9
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tAHL taLL
< q <
< > <
AIN
< » e > > >
tausu tBUAD tADBD tBDAU
> < I
< > < >
tBHL tBLL
tBHL tBLL
< > <
BIN
< > < >
tBuAau tauBD tBDAD tADBU
< > < >
tAHL taLL
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- tzrm g

ZIN
tze

Y _ ___ _ ___MN._
ZIN

< tasez

tzaBE < >

AIN/BIN
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10.7 Trigger Input Timing

S6J3120 Series

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions = Unit Remarks
Min Max
_ trran, INTO to INT15 100 - ns
Input pulse width
trroL INTO to INT15 1 - us | Stop mode

- Trigger input timing

INTX
RXx

trreH trrRoL
ViH ViH
V||_ VIL

10.8 NMI Input Timing

(Ta: Recommended operating conditions, Vcc = 5.0 V £10 %, Vss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions : Unit Remarks
Min Max
Input pulse width tNmIL NMIX - 300 - ns
- NMIX input timing
e ——p
NMIX Vi Vi
V||_ VIL
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10.9 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 - 5.5 \%
VoLo vee - 3.6 3.8 4.0 v
When power-supply
Detection voltage VbL1 VCC *1 3.8 4.0 4.2 \Y, ;ﬁt[ja(jg;éiltli?)n level is
*q set initially
VbL2 VCC *5 4 4.2 4.4 \Y
- When power-supply
Hysteresis width Vhvs VCC - - 100 - mV voltage rises
Low-voltage
detection time Te i . ) . 30 HS
Power supply N
voltage regulation ) vee ) 2 ) 2 Vims | "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 (Ta), 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

10.10Low-Voltage Detection (RAM Retention 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 Viors . - 0.6 - 1.4 \Y
Detection voltage* VroL - *1 0.9 0.95 1.0 v \\j\c/)nzgel) ?;/;/Izr—supply
Hysteresis width Vrhys - - - 75 ) mv X\cl)nzg ep(r)i\g:sr-supply
Low-voltage
detection time Trd - - - - 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.
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10.11Low-Voltage Detection (1.2 V Power Supply Low-Voltage Detection)
(Ta: Recommended operating conditions, Vss = AVss = 0.0 V)

Value Guaranteed
Parameter Symbol Pin Conditions Unit Remarks MCU
Name Min Typ Max operation
range
Power supply
voltage range Vioes i i 0.6 . 1.4 v
*1
VroLo - *2 0.92 0.97 1.02 Vv
*4 When N
. N o]
Detection voltage power-supply
*1 voltage falls
VRoL1 - *3 1.02 1.07 1.12 \Y
*4
When
Hysteresis width Vravs - - - 75 - mV | power-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 = 10 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.
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.
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10.12A/D Converter

10.12.1 Electrical Characteristics

(Ta: Recommended operating conditions, Vcc = DVec = 5.0 V £10 %, Vss = DVss = AVss = 0.0 V)

S6J3120 Series

Value
Parameter Symbol| Pin Name Unit Remarks
y Min Typ Max
Resolution - - - - 12 bit
Total Error - - - - +12 LSB |*3
Integral Nonlinearity - - - - 4.0 LSB |*4
Differential Nonlinearity - - - - 1.9 LSB | *4
Zero transition voltage Vzr *6 ) 1?‘\2?;8 - + 1A2V5'-\|’_LSB Vv
. . .5
Full-scale transition Vv 6 AVRH . AVRH Vv
voltage FST -13.5L.SB +10.5LSB
Sampling time tsmp - 0.3 - 12 ps |1
Compare time tcmp - 0.7 - 28 Ms | *1
A/D conversion time teny - 1.0 - 40 Ms | *1
7 -1.0 - 1.0
i . Vavsss
Analog port input current laiN 8 -2.0 - 20 MA VANSVAVCE
*g 3.0 - 3.0
Analog input voltage VaiN 6 AVSS - AVRH Y
AVRH | AVRHO,AVRH1 4.5 - 55 V | AVccz2AVRH
Reference voltage AVRLO/AVSSO,
AVRL 1 aAVRL1/AVSS1 - 0.0 - v
Ia - 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
*10 - - 4 LSB
Variation between ) AN32 to AN43,
channels AN46 to AN53, - - 4 LSB
ANS55 to AN62

*1: Time for each channel

*2: The power supply current (Vcc = AVce = 5.0 V) 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 = (Vrs1-Vz1)/4094

*5: 1LSB = (AVRH-AVRL)/4096
*6: AN3, AN5, AN6, AN9, AN10, AN12 to AN15, AN17 to AN24, AN27 to AN43, AN46 to AN53, and AN55 to AN62
*7: AN3, AN5, AN6, AN9, AN10, AN12 to AN15, AN17 to AN24, and AN27 to AN42

*8: ANO to AN2, and AN43

*9: AN44 to AN62

*10: AN3, AN5, ANG, AN9, AN10, AN12 to AN15, AN17 to AN24, and AN27 to AN31
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10.12.2 Notes on Using A/D converters

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 J\Nq J\/\/\T Comparator
Cext /J; Cint/;

Rint  : Analog input impedance
3.9 kiloohms (max) (4.5 V<AVccs5.5 V)

Cint : Capacitance of MCU input pin
11.0pF (max) (4.5 V<AVccs5.5V)
Rext . External driving impedance
Cext : Capacitance of PCB at A/D converter input

The following approximation formula for the replacement model above can be used:
sampling time (minimum) =9 x ( (Rin + Rext) x Cin + Rext x Cext)

Note: Listed values must be considered as reference values.
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10.12.3 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.

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

Total error
FFF +
Actual conversion >
FFE T characteristics > 1-5L$B
{1LSB (N-1)+0.5LSB}

_ FFDT — =
=} <+ >
o
5 A
3 \%
£ 004 L NT
2 (Actually-measured
e value)

003 +

<«— Actual conversion
002 + characteristics
Ideal characteristics
001 T
—»| [«— 0.5LSB

AVRL Analog input AVRH
(AVSS)

o Vn1- {1 LSB x (N-1) + 0.5LSB}
Total error of digital output N = [LSB]
1LSB
AVRH - AVRL

4096

1LSB(Ideal value) =

N: A/D converter digital output value.

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

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

Vnt: Voltage at which the digital output changes from "(N — 1)" to "N".
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Integral Nonlinearity Differential Nonlinearity
FFF - Ideal characteristics
FFE —+ Actual conversion N+1 4+ Actual conversion
characteristics characteristics
J{1LSB(N-1)+V
- FFD +{ (N - 1)+ VzT} S VesrlActuplly- 5 l
%— measured é N 4
T‘; value 3 \
£ 004+ S
2 Vit %
o (Actually-measured. valye) 7 N-14 VNetyT
003 + 7 Actual conversion T (Actually-
characteristics measured
002 + Vit value)
Ideal characteristics (Actually-measured valug)
001 T N-2 Actual conversion
. — VzT (Actually-measured value) characteristics
AVSS Analog input AVRH AVSS Analog input AVRH
(AVRL) (AVRL)

VnT- {1 LSB % (N-1) + Vz1}

Integral Nonlinearity of digital output N = LSB
g y g p 1LSB [LSB]
. . . . - _ Vn+1) T- VNT
Differential Nonlinearity of digital output N = -1 LSB [LSB]
1LSB
Vst - Vzr
ILSB= — 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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10.13Flash Memory

Rating .
Parameter Min Typ Max Unit Remarks
8-KB sector’

. . 300 1100 ms Internal preprogramming time included

Sector erase time 64.KB tor
-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 us System-level overhead time excluded™
8-bit (with ECC) . .
write time - 19 384 us System-level overhead time excluded
16-bit (with ECC) i . .
write time - 23 483 us System-level overhead time excluded
32-bit (with ECC) i . .
write time - 31 651 us System-level overhead time excluded
64-bit (with ECC) i . .
write time - 49 1029 us System-level overhead time excluded
Erase count™/ 1,000/20 years, Temperature at write/erase time
. . 10,000/10 years, - - - i .

Data retention time 100,000/5 years Average temperature Ta = +85 degrees 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 low-voltage detection function.

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

Ta*! [us] + (1 / Fere*?[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
S6J3129HACSE20000
S6J3129HBCSE2000A 144-pin Plastic, TEQFP(LEU144)
S6J312AHACSE2000A
Note:
- S6J312xHzCSEy0000*
"x"/"y" is an part number option. For the part number option, see the following table.

For details on each package, see "PACKAGE DIMENSIONS."

*z: A/B

12.Part Number Option

Part Number Option "x"

FLASH Memory

A

1 MByte

9

768 KByte

Part Number Option "y"

2 PureSn & Halogen Free
Part Number Option “z” SHE

A SHE ON

B SHE OFF
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13.Package Dimensions

S6J3120 Series

Package Type Package Code
Ex-LQFP 144 LEU144
[ D} < [D2}
AL [T108 ik Mn 73 108
TvP RAHARH QHHAARAAARA ARHRAAAAARD AHAAAAA
(4X)
109 = 572 72§ EIOQ
5 M, ENS Ees ASEER
= = ks E\III/ =
A = A = = =
=g == 37 370 / =144
IHHHHHHHHI HHHHHH3H6 3H6HH%HH MERREERELE
1
X — A X 251 EXPOSED PAD
TOP VIEW BOTTOM VIEW
DETAIL A R
I//T(\ \/ \ I L2 GAUGE
\ U AT A A A SEATING v | PLANE
o PLANE ef%‘

A A2 7A1ﬁ#e /

S[o[e] i

Y| | P

DETAILA

NOTES :

1. ALL DIMENSIONS ARE IN MILLIMETERS.

ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

&DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

TO BE DETERMINED AT SEATING PLANE C

&DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

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

T Boe@c[AsobelA
SIDE VIEW
DIMENSIONS DIMENSIONS
SYMBOL SYMBOL
MIN. | NOM. | MAX. MIN. | NOM. | MAX.
A — | —— | 170 b 017 | 0.22 | 0.27
Al 0.05 |—— | 0.15 e 050 BSC
A2 1.35 1.40 1.45 R1 008 | — | ——
D 22.00 BSC. R2 | 008 |—— | 020
D1 20.00 BSC. (5} 0° 4° 8°
D2 7.05 BSC. c 012 | —— | 0.20
D3 5.85 BSC. L 045 | 060 | 075
E 22.00 BSC. L1 1.00 REF.
E1 20.00 BSC. L2 0.25
E2 7.05 BSC.
E3 5.85 BSC.

ﬁEXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL
/0,

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

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

002-10858 *A

PACKAGE OUTLINE, 144 LEAD TEQFP
20.0X20.0X1.7 MM LEU 144
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14. Errata

This section describes the errata for the S6J3120 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

S6J3129HACSE20000
S6J3129HBCSE2000A
S6J312AHACSE2000A

S6J3120 Qualification Status

Product Status: Production

Errata Summary

The following table defines the errata applicability to available S6J3120 Series devices.

Items Part Number Fix Status
S6J3129HACSE20000
MCAN wrong message transmission S6J3129HBCSE2000A Not be planned.
S6J312AHACSE2000A

1. MCAN wrong message transmission
m Problem Definition

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

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

m Trigger Condition

Under the following conditions a message with wrong ID, format and DLC is transmitted:

e M_CAN is in state "Receiver" (PSR.ACT = "10"), no pending transmission.

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

e The CAN bus is sampled dominant at the third bit of Intermission which is treated as SoF (see 1SO11898-1:2015
Section 10.4.2.2).

m Scope of Impact

Under the conditions listed above it may happen, that:
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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.

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

e Neither an error is detected by the transmitting node nor at the receiving node.
m Workaround
Workaround 1:
This workaround avoids submitting a transmission request in the critical time window of about one bit time before the
sample point of the 3™ bit of intermission field when on other pending transmission request exists:

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

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

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

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

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

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

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

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

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

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

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

m Fix Status

Not be planned
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15. Appendix

15.1 Application 1: JTAG tool connection
This is an application example of JTAG tool connection.

+5V +5V
S63312xH (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 IT™MS GND
TCK o 114 e TCK GND
Dﬁ RTCK GND |12
TDO 111 13| TDO GND
RSTX )| 123 15[ NSRST GND
17 || DBGRQ GND | 18
19 | DBGACK GND |20
]
VSS R R
| |
*x: A/9/8 GND GND GND
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16.Major Changes

S6J3120 Series

Page ‘ Section Change Results
Revision *A
Revised the following note.
Features (Error)
1 Cortex-R5 Core (Clirlfg:ct))support for the TCM ports
o0 ECC support for the TCM ports for RAM
Revised the full production and SHE-OFF series as follows.
(Correct)
M Built-in Flash memory size
1 Featgres . O Program: 1024 K + 64 KB (S6J312AHzB*)/768 K + 64 KB (S6J3129HzB*)/512 K
Peripheral Functions + 64 KB (S6J3128HzB*)
O*z: A/B
O Work: 112 KB (S6J312AHzB*)/ 112 KB (S6J3129HzB*)/112 KB (S6J3128HzB*)
O*z: A/B
Revised the full production and SHE-OFF series as follows.
(Correct)
HBuilt-in RAM size
1 Featu_res ) 0 TCRAM 64 KB(S6J312AHzB*)/ 48 KB(S6J3129HzB*)/32 KB(S6J3128HzB*)
Peripheral Functions 0 System SRAM 16 KB (S6J312AHzB*)/ 16 KB (S6J3129HzB*)/ 16 KB
(S6J3128HzB*)
O Backup RAM 8 KB (S6J312AHzB*)/ 8 KB (S6J3129HzB*)/8 KB (S6J3128HzB*)
O*z: A/B
Revised the full production and SHE-OFF series as follows.
Foat (Correct)
eatures
1 Peripheral Functions B General-purpose ports: 112 channels (S6J312AHzB*)/ 112 channels
(S6J3129HzB*)/ 112 channels (S6J3128HzB*)
o*z: A/B
Revised the full production and SHE-OFF series as follows.
(Correct)
Feat BA/D converter (successive approximation type)
1 eatures . O 12-bit resolution, 2 units mounted: Max 50 channels (22 channels + 28
Peripheral Functions channels)(S6J312AHzB*)/ Max 50 channels (22 channels + 28
channels)(S6J3129HzB*)/ Max 50 channels (22 channels + 28
channels)(S6J3128HzB*)
O*z: A/B
Revised the full production and SHE-OFF series as follows.
(Correct)
1 Features . W Multi-function serial (transmission and reception FIFOs mounted) :Max 10
Peripheral Functions channels(S6J312AHzB*)/ Max 10 channels(S6J3129HzB*)/ Max 10
channels(S6J3128HzB*)
O*z: A/B
Added the following function lists.
Features <re>
u
1 Peripheral Functions O feuégg&[jiglr?)'(:,”c__jguble buffering system; 64-byte transmission FIFO, 64-byte
O Standard mode (Max. 100kbps) is supported only.
0O DMA transfer is supported.
Revised the following function list.
Feat (Error)
2 eatures . O CAN transfer speed :1Mbps
Peripheral Functions (Correct)

O CAN transfer speed :5Mbps
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Page Section Change Results
5 Features Added the following function list under CAN controller.
Peripheral Functions O 32 message buffer/channel (transmission message buffer size)
Features Added the following function list under Low-power consumption.
2 . . . :
Peripheral Functions O Partial wakeup function
Revised the follows as full production.
9 Features (Correct)
Peripheral Functions M Package: LEU144 (S6J312xHzB*)
O *x:A/9/8, z: A/B
6 1. Product Lineup Added “Table 3-1 Memory Size” as full production.
6 1. Product Lineup Added “Table 3-2 SHE Option” as full production.
Added full production and notes as follows.
6 1. Product Lineup *1: x: A/9/8, z: AIB
*2: I2C-UART function is not supported at Multi-function serial ch.1, ch.2, and ch.12.
Revised the following frequency.
6 1. Product Lineup (Correct)
Maximum CPU operating frequency : 128 MHz
7 1. Product Lineu Added the following function list under Low-power consumption.
) P - Partial wakeup function
Revised “Figure 4-1 Pin Assignment for S6J312xHzB*” as follows.
(Correct)
*x: A/9/8, z. AIB
8 2. Pin Assignment TOP VIEW
LEU-144
Revised the tables as follows for full production.
. - (Correct)
9 3. Pin Description Table 5-1 S6J312xHzB* Pin Functions
* x: AI9/8, z: AIB
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S6J3120 Series

Page

Section

Change Results

10,11,12,15,
16,17,18,
20,21,24

3. Pin Description

Revised the “I/O pin” to “output pin” as follows

(Correct)

Pin 13 Multi-function serial ch.11 serial chip select 1 output pin (0)
Pin14 Multi-function serial ch.11 serial chip select 2 output pin (0)
Pin 15 Multi-function serial ch.11 serial chip select 3 output pin (0)
Pin 23 Multi-function serial ch.4 serial chip select 2 output pin (1)
Pin 26 Multi-function serial ch.4 serial chip select 3 output pin (1)
Pin 49 Multi-function serial ch.9 serial chip select 1 output pin (0)
Pin 50 Multi-function serial ch.9 serial chip select 2 output pin (0)
Pin 51 Multi-function serial ch.9 serial chip select 3 output pin (0)
Pin 62 Multi-function serial ch.4 serial chip select 3 output pin (0)
Pin 64 Multi-function serial ch.4 serial chip select 2 output pin (0)
Pin 68 Multi-function serial ch.4 serial chip select 1 output pin (0)
Pin 76 Multi-function serial ch.8 serial chip select 3 output pin (0)
Pin 78 Multi-function serial ch.8 serial chip select 1 output pin (0)
Pin 97 Multi-function serial ch.10 serial chip select 2 output pin (0)
Pin 100 Multi-function serial ch.10 serial chip select 1 output pin (0)
Pin 136 Multi-function serial ch.10 serial chip select 1 output pin (1)
Pin 137 Multi-function serial ch.10 serial chip select 3 output pin (1)

19

3. Pin Description

Deleted Pin87 RX0_1 from “Table 5-1 S6J312xHzB* Pin Functions”
(Error)

(Co

P229 - General-purpose /0 port

INT8_0 - INT8 external interrupt input pin (0)
AN46 - ADC analog 46 input pin

87 PWU_ANG - M Partial wakeup ADC analog 6 input pin
RX0_1 - CAN reception data 0 input pin (1)
OuTO0_0 - Output compare ch.0 output pin (0)
TIOA25_0 - Base timer ch.25 TIOA 1/0O pin (0)

PWM1PO - SMC ch.0 (P1) output pin

rrect)

P229 - General-purpose /O port

INT8_0 - INT8 external interrupt input pin (0)
AN46 - ADC analog 46 input pin

87 PWU_ANG6 - M | Partial wakeup ADC analog 6 input pin
OuUTO0_0 - Output compare ch.0 output pin (0)
TIOA25_0 - Base timer ch.25 TIOA I/O pin (0)
PWM1PO - SMC ch.0 (P1) output pin
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S6J3120 Series

Page Section Change Results
Deleted Pin97 RX0_0 from “Table 5-1 S6J312xHzB* Pin Functions”
(Error)
P307 General-purpose 1/O port
INT1_0 INT1 external interrupt input pin (0)
AN55 ADC analog 55 input pin
o7 RX0_0 CAN reception data 0 input pin (0)
SCS102_0 Multi-function serial ch.10 serial chip select
TIOB18_0 2 1/0 pin (0)
PWM1P2 Base timer ch.18 TIOB input pin (0)
20 3. Pin Description SMC ch.2 (P1) output pin
(Correct)
P307 General-purpose /O port
INT1_0 INT1 external interrupt input pin (0)
ANS5 ADC analog 55 input pin
97 SCS102_0 Multi-function serial ch.10 serial chip select
TIOB18 0 2 output pin (0)
PWM1P2 Base timer ch.18 TIOB input pin (0)
SMC ch.2 (P1) output pin
Added the 12C function to Pin  6,7,10,11,18,19,57,58,63,65,80,81,101,102
Pin 6 SDA3 0 12C bus ch.3 serial data I/O pin
Pin 7 SCL3 0 I2C bus ch.3 serial clock I/O pin
Pin10 SDA11_0 I?C bus ch.11 serial data I/O pin
Pin11  SCL11_0 I2C bus ch.11 serial clock I/O pin
910 11 Pin18 SDAO_O I2C bus ch.0 serial data 1/O pin
15’ 16’ 17’ 3. Pin Description Pin19 SCLO_O I2C bus ch.0 serial clock I/O pin
1’9 2‘1 ’ ) P Pin 57 SDA9 0 I2C bus ch.9 serial data 1/O pin
’ Pin58 SCL9 0 I2C bus ch.9 serial clock I/O pin
Pin63 SDA4 0 I2C bus ch.4 serial data 1/O pin
Pin65 SCL4 0 I2C bus ch.4 serial clock I/O pin
Pin80 SDA8_0 I2C bus ch.8 serial data I/O pin
Pin81 SCL8 0 I2C bus ch.8 serial clock I/O pin
Pin 101 SDA10_0 I2C bus ch.10 serial data I/O pin
Pin 102 SCL10 0 IC bus ch.10 serial clock I/O pin
Added the Partial wakeup ADC analog input to Pin 78,79,80,81,87,88.
Pin78 PWU_ANO Partial wakeup ADC analog 0 input pin
. _ Pin79 PWU_AN1 Partial wakeup ADC analog 1 input pin
18,19 3. Pin Description Pin80 PWU_AN2 Partial wakeup ADC analog 2 input pin
Pin81 PWU_AN3 Partial wakeup ADC analog 3 input pin
Pin87 PWU_AN6 Partial wakeup ADC analog 6 input pin
Pin88 PWU_AN7 Partial wakeup ADC analog 7 input pin
Added the Partial wakeup trigger output to Pin 107.
21 3. Pin Description
Pin107 PWUTRG Partial wakeup trigger output pin
Deleted the following function on each pins.
. L Pin 87 RX0_1 CAN reception data 0 input pin (1)
19, 20, 23 3. Pin Description

Pin 97 RX0_0 CAN reception data 0 input pin (0)
Pin131 RX2_1 CAN reception data 2 output pin (1)
Pin132 TX2_1 CAN transmission data 2 output pin (1)
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S6J3120 Series

Page Section Change Results
Revised Type C of “I/O Circuit Type” as follows:
(Correct)
—'\N\,—DO—DO—MOde
27 4. 1/0 Circuit Types input
Added Type R to “11. I/O Circuit Type”
R
+—Digital output
30 4. 1/0 Circuit Types
F—Digital output
Qutput of 2 mA
Revised the Vss Pin in Figure 8-1 Pin Assignment.
(Correct)
Figure 8-1 Pin Assignment
T 4 \} Vee
’_H % o O Vss
[] [ ]
\"2 A2
37 6. Handling Devices ol v ¢ .
‘——E Veo Voo :l——'
\' \'s
L] ¢ S ve | |-®
III L] L] IJ‘ [
*
Revised the items as follows.
(Correct)
This device has a built-in voltage step-down circuit. Be sure to connect a capacitor
38 6. Handling Devices to the C pin (pin 126 in S6J312xHzB* specifications) for internal stabilization of the
device. For the standard values, see "Recommended operating conditions" in the
latest data sheet.
*x:A/9/8, z. AIB
Revised the title as follows.
. (Correct)
39 7. Block Diagram Figure 9-1 S6J312xHzB* Block Diagram
*x: A/9/8, z: AIB
39 7. Block Diagram Added “Partial Wake up” to “Block Diagram”
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S6J3120 Series

Page

Section

Change Results

40

8. Memory Map

Revised “Figure 10-1 Memory Map” as full production.

(Correct)
Figure 10-1 Memory Map(S6J312AHzB/9HzB/8HzB*)
*z: /B
ADDRESS S6J312AHzB* S613129HzB* S613128HzB*
START END group part part part
0x0000_0000 - TCRAM
TCRAM
0x0000_7FFF TCRAM (Main 48KByte) (Main 32KByte)
0x0000_8000 0x0000_BFFF (Main 64KByte) e ) Reserved
0x0000_C000 0x0000_FFFF Reserved Reserved
0x0001_0000 0x007F_FFFF Reserved Reserved Reserved
0x0080_0000 0x009E_FFFF Reserved Reserved Reserved
TToAD08F_6000 T TCM_FLASH TCM_FLASH TCM_FLASH

0x009F_FFFF

0x00A0_0000
0x00A7.

" 0x00AB 6000
OxO0A( 000
Bx00B0_ 0000

Internal area for CRS
Complex

k010
0x019F_0000

0x0LA7_FFFF

(Small Sector 8KBytex8)

(Small Sector 8KBytex8)

(Small Sector 8KBytex8)

TCM_FLASH

TCM_FLASH
(Code 768KByte)

(Code 512KByte)

(Code 1MByte) Reserved
Reserved Reserved

Reserved Reserved Reserved
Reserved Reserved Reserved
Reserved Reserved Reserved

AXI_FLASH_MEMORY
(Small Sector 8KByte x8 *Mirror)

AXI_FLASH_MEMORY

(Small Sector 8KBytex8 *Mirror)

AXI_FLASH_MEMORY

(Small Sector 8KBytex8 *Mirror)

AXI_FLASH_MEMORY

AXI_FLASH_MEMORY
68KByte *Mir

AXI_FLASH_MEMORY

(Code 512KByte *Mirror)

"TOAO1AB 0000 OxDIAB FFFF (Code 1MByte *Miror) Reserved
“GX0LAC 0000 OXOLAF_FFFF Reserved Reserved
" D018 6660 - o

oxO10F FrEE Reserved Reserved Reserved

OxO1E0 0000 OXOLFF FFFF Reserved Reserved Reserved
0x0200_0000 SYSTEM SRAM SYSTEM SRAM SYSTEM SRAM

0x0200_3FFF (16KByte) (16KByte) (16KByte)

o 4000 Ox0203_FFFF Reserved Reserved Reserved

0x0204_0000 0x027F_FFFF Reserved Reserved Reserved

00280”0060
" Ox0280. 1000

OXO3FF FFFF

i
0x0600_0000

0x0EQ0_0000

OxOE01_BFFF

OxOEOL_CO00  OXOEOF_FFFF

Shared Flash and memory
0x0ELO_0000 OXQE1F_FFFF

area

Ox0E20_ 060

OxOE21_BFFF
OXOE2F_FFFF

Ox0E30_ 0000

Ox0E31_BFFF

Exclusive Access Memory

Exclusive Access Memory

Exclusive Access Memory

Reserved

Reserved

Reserved

AXI_SLAVE_COREQ

AXI_SLAVE_COREQ

AXL_SLAVE_COI

Reserved

Reserved

Reserved

WORK_FLASH
(112KByte mirror area 1)

WORK_FLASH

(112KByte mirror area 1)

WORK_FLASH

(112KByte mirror area 1)

Reserved Reserved Reserved
Reserved Reserved Reserved
WORK_FLASH WORK_FLASH WORK_FLASH

(112KByte mirror area 3)

(112KByte mirror area 3)

KByte miror area 3)

Reserved

Reserved

Reserved

WORK_FLASH
(112KByte mirror area 4)

WORK_FLASH

(112KByte mirror area 4)

WORK_FLASH

(112KByte mirror area 4)

Reserved Reserved Reserved
Reserved Reserved Reserved
GxOEBD 0060 Backup RAM Backup RAM Backup RAM
(Ox0E80_LFFF 8KByte 8KByte 8KByte
" OX0EBO 2000 Ox0EGO_FFFF Reserved Reserved Reserved
Reserved Reserved Reserved
0+0ESE_0000 Reserved Reserved Reserved
OXOFFF_FFFF
0x1000 0000 Ox1FFF_FFFF Exteral bus area EBI_MEMORY(SRAM/FLASH) RY(SRAM/FLASH) 4ORY(SRAM/FLASH)
Gx3566" 6660
Reserved Reserved Reserved Reserved
0x7FFF_FFFF
k80000060 " Ox8FFF FFFF FESPT memory area HSSPI0_MEMORY ORY HSSPI0_MEMORY
63065”9060
Reserved Reserved Reserved Reserved
OXAFFF_FFFF
0xB000_0000 OxBAB3_FFFF Peri_area Per_area Peri_area
" APPSHS APPSF5 APPSH5
0xB485_0000
Peri area
Peri_area Peri_area Per_area
0xB48B_FFFF
OXBABC_ FFFF APPSHT APPS#7 APPS#7
" OxBA8D 0000 OXBIFF Peri_area Peri_area Peri_area
0xB800_0000 OxBFFF_FFFF
" B0 0060 Reserved Reserved Reserved
Reserved
OXFFFE_DFFF
GFFFE | OXFFFE. FFFF Error Config ERRCFG ERRCFG ERRCFG
BootROM BootRom BootRom BootRom
Reserved Reserved Reserved

41

8. Memory Map

Added item as follows.

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

41

8. Memory Map

Revised " S6J312xHAA Peripheral Map" as follows

(Correct)

S6J312xHzB* Peripheral Map
* x:A/9/8, z:A/B
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Added “Partial Wake Up” to address of “B484_8400 to B484_87FF”.
45 8. Memory Map
‘ B484_8400 ‘ B484_87FF ‘ APPS #5 ‘ A/D unitl , Partial Wake Up ‘ 297 ‘
Revised the memory map of APPS#5 as follows.
(Correct)
45 8. Memory Map B484_8C00 | B484_8FFF Reserved
B484_9000 | B484_93FF | APPS#5 | Global Timer 300
B484_9400 | B484_FFFF Reserved
Revised the memory map of APPS#7 as follows.
(Correct)
START END PPU
Address Address Function No
B48C_0000 B48C_3FFF Reserved
B48C_4000 B48C_43FF APPS #7 Stepper Motor Control ch.0 317
B48C_4400 B48C_47FF APPS #7 Stepper Motor Control ch.1 318
45 8. Memory Map
B48C_4800 B48C_4BFF APPS #7 Stepper Motor Control ch.2 319
B48C_4C00 B48C_4FFF APPS #7 Stepper Motor Control ch.3 320
B48C_5000 B48C_57FF Reserved
B48C_5800 B48C_5BFF APPS #7 SMC Trigger Generator 323
B48C_5C00 B48C_5FFF APPS #7 Liquid Crystal Display Controller 324
B48C_6000 B48C_63FF APPS #7 Liquid Crystal Display input/output control 325
B48C_6400 B48C_FFFF Reserved
Added the following note.
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
45 8. Memorv Ma avoid this influence.
) y Map —-Backup RAM area (BACKUP_RAM) [OE80_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)
Added the following note.
45 8. Memory Map
SHE OFF product is prohibited to access SHE area (B200_0000 to B20F_FFFF)
46 47 9. Pin Status in CPU Added Pin name about I1>)C and PWU to Table 11-1 Pin State Table (1/2) and Table
’ Status 11-2 Pin State Table (2/2).
Deleted the following pin name about CANFD ch2 from Table 11-2 Pin State Table
(212)
47 g't F;'” Status in CPU Pin132: TX2_1
atus Pin131: RX2_1
Ping87 : RX0_1
Pin97 : RX0_0
Added the item as follows
48 9. Pin Status in CPU *7: When the PWU function is enabled, a change to output occurs.
Status *8: When PPC_PCFGRIjj:POF[2:0] is set to initial value.
*9: When reset is issued, the following ports become "L" output as the initial state.
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10. Electrical Eﬁ\:ci)s;()ed the remarks of Analog supply voltage
50 Characteristics AVeesVee
10.1 Absolute Maximum "
Ratings (Correct)
AVcc=Vce
10. Electrical FEer\:ci)Sr()ed the Symbol of Maximum clamp current.
50 Characteristics lCLAMP
10'.1 Absolute Maximum (Correct)
Ratings lloLave|
Revised the following note.
(Error)
10. Electrical *2: VCC and DVCC must be set to the same voltage. Caution must be taken that
Characteristics A_VCC and DVCC does not exceed VCC upon power-on and under other
50 . circumstances.
10.1 Absolute Maximum (Correct)
Ratings *2: AVCC, DVCC and VCC must be set to the same voltage. It is required that
AVCC and DVCC do not exceed VCC and that the voltage at the analog inputs
does not exceed AVCC when the power is switched on.
10. Electrical Revised the following title.
52 Characteristics (Error) Rating
10.2 Recommended (Correct) Value
operating conditions
Revised the parameter of Smoothing capacitor as follows.
(Correct)
10. Electrical Tolerance of up to +40%, 126pin
52 Characteristics Use a ceramic capacitor or a capacitor that
10.2 Recommended Smoothing c 4.7 F has the similar frequency characteristics.
. o P S1 . M . . .
operating conditions capacitor Use a capacitor with a capacitance greater
than CS as the smoothing capacitor on the
VCC pin.
Revised the remarks of Operating temperature as follows.
10. Electrical (Error)
52 Characteristics S6J312HAA
10.2 Recommended (Correct)
operating conditions S6J312xHzB*
* x:AJ9/8, z:A/B
Revised the following Diagram
(Correct)
* C Pin Connection Diagram
10. Electrical
52 Characteristics
10.2 Recommended
operating conditions C(126pin)  C(38pin)| open
Ca — — VSS VSS AVSS
S
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53

10. Electrical
Characteristics
10.2 Recommended
operating conditions

Added the following notes.

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 the thickness
should be 1.6 mm or more. (JEDEC standard)

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.

53,54

10. Electrical
Characteristics
10.2 Recommended
operating conditions

Added the following notes and figures.
Figure12.2-1: Example thermal via holes on PCB.

Notes:

- Figure 12.2-1 is a schematic diagram showing PCB in section.

- Figure 12.2-2 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.

Figure 12.2-2: Land Pattern and Thermal Via LEU144

63

10. Electrical
Characteristics
10.3 DC Characteristics

Revised the following pins of Rup3
(Error)

P321, TDI(P324), TMS,TCK
(Correct)

TDI(P324), TMS,TCK

65

10. Electrical
Characteristics
10.3 DC Characteristics

Revised the following values and remarks.

lces,lccss:Remarks
(Error) Operating at 112 MHz
(Correct) Operating at 128MHz

lccs @ Value
(Error)

Normal Operation | typ 100mA | max 225mA
(Correct)

Normal Operation | typ 90mA | max 195mA

ICCT52:Value
(Error) max 115pA
(Correct) max 100uA

ICCT52M:Value
(Error) typ 700pA | max 885uA
(Correct) typ 350pA | max 520pA

ICCH52:Value
(Error) max 110pA
(Correct) max 100pA

65

10. Electrical
Characteristics
10.3 DC Characteristics

Added the following characteristic

ICCp | PWU mode(Shutdown)
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Revised the followings in parameter cell.
10. Electrical (Egj’g)m_l AA
65 Characteristics (Correct)
10.3 DC Characteristics S6J312xHzB*
*x:A/9/8 z: A/IB
Revised the value of frequency excepts Fcik_extsus and Fcanrp_ccLk
(Correct)
56J312xHAZB* Value
Parameter Symbol Pin Name Conditions * x:Al9/8, Z:A/B Unit Remarks
Min Typ Max
Few_cru - - - - 128 MHz CLK_CPU
Feu ok - . - - 64 MHz CLK_FCLK
Feucame - - - S| e MHz CLK_ATE
Feu oea - - - - 64 MHz CLK_DBG
Fouk o - - - - 32 MHz CLK_HPM
Feuk vz - - - - 16 MHz CLK_HPMZ
[ - - - R MHz | CLK_DMA
Fou_menc - - - - 32 MHz CLK_MEMC
Feue_exteus - . - R MHz | CLK_EXTBUS
Feu svsct - . - . 32 MHz | CLK_sYsCi
Feik warron - - - - 32 MHz CLK_HAPPOAQ
10. Electrical rour : : : | e | cchnon
. S - - - - 5 :

69 Characteristics S R - — 1 = we | oix raprieT
10.4.2 Internal Clock ER— _ - . - 28 | Rz | cLKLLPBM
Timing ternat [ - . - - 64 MHz | CLK_LLPBM2

clock Fou e - - - - ai MHz CLK_LCP

Frequency Feucrcra - - - - ?— MHz CLK_LCPO
Feu cpan - - - - 32 MHz CLK_LCPOA
Feuk 1epi - - - A MHz CLK_LCP1
Feu 1opia - - - . 32 MHz | CLK_LCP1A
Fou warro - - - R I MHz | CLK_LAPPO
Feux uapron - - - . 32 MHz CLK_LAPPOA
Fouk uaeet | - - N MHz | CLK_LAPP1
Feu taspin | - - N S - MHz CLK_LAPP1A
Feue_rac - - - - 64 MHz | CLK_TRC
Feu psser | - - P IR MHz | CLK_HSSPI
Feuk svscm - - - - 32 MHz CLK_SYSCOH
Fou oo | - - P I MHz | CLK_COMH
Feue - - - - 32 MHz | CLK_RAMOH
Feax - . . . 32 MHz | CLK_RAM1IH
Feuwk_syscee - - - - [ 32 MHz CLK_SYSCOP
Foik_comr - - - - 32 MHz CLK_COMP
Feanrp coix - . - . 40 MHz | CANFD_CCLK
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Revised the value of pulse width excepts tcLk_exteus and tcanrp_cclk
(Correct)
S$6J312xHAzB* Value
Parameter Symbol Pin Name Conditions * *_:NQ’B‘ zAB Unit Remarks
Min Typ Max
towk_cru - - 7.82 - - ns CLK_CPU
touk_FLask - - 15.64 - - ns CLK_FCLK
towk ata - - 15.64 - - ns CLK_ATB
tew oee - - 15.64 - - ns CLK_DBG
touk Hem - - 31.28 - - ns CLK_HPM
touk_Hemz - - 62.54 - - ns CLK_HPM2
touk_puaa - - 31.28 - - ns CLK_DMA
toik memc - - 31.28 - - ns CLK_MEMC
[— - [ - 4000 | - - ns | CLK_EXTBUS
towk_svser - - 31.28 - - ns CLK_sysc1
touk_HapPoso - - 31.28 - - ns CLK_HAPPOAD
10. Electrical p— - [ - 328 | - - ns | CLK_HAPPOA1
f g towk_appiso - - 31.28 - - ns CLK_HAPP1B0
70 Characteristics touk_mer e - - 31.28 - - ns CLK_HAPP1B1
10.4.2 Internal Clock o s - - o |- - R T
Tlmlng towk uupena - - 15.64 . - ns CLK_LLPBM2
Internal
clock towk Lep - - 15.64 - - ns CLK_LCP
cycletima | U - - 31.28 - - ns CLK_LCPD
ok Lcroa - - 31.28 - - ns CLK_LCPOA
towk_eet - - 31.28 - - ns CLK_LCP1
- - [ . . | - R ns | CLK_LCP1A
towk_Larro - - 31.28 - - ns CLK_LAPPO
teik_Lappoa - - 3128 - - ns CLK_LAPPOA
ok _Laret - - 31.28 - - ns CLK_LAPP1
toik Lappia - - 31.28 - - ns CLK_LAPP1A
touk TRe - - 15.64 - - ns CLK_TRC
Yok nsser = - 31.28 - - ns CLK_HSSPI
touk_svscon - - 31.28 - - ns CLK_SYSCOH
toue_comn - - 31.28 - - ns CLK_COMH
‘ touk_Rramos - [ - 31.28 [ - - ns CLK_RAMOH
touk_ramin - - 31.28 - - ns CLK_RAM1H
toik_svscor - - 31.28 - - ns CLK_SYSCOP
‘ touk_come - [ - 31.28 | - - ns CLK_COMP
teanro_couk - - 25.00 - - ns CANFD_CCLK
10. Electrical Revised the value of max internal frequency Fcpu_cLk in “Guaranteed operation
71 Characteristics range”
10.4.2 Internal Clock (Error) 112MHz
Timing (Correct) 128MHz
Revised the followings “Relationship between the oscillation clock frequency and
internal clock frequency”
PLL Multiplier Setting
(Error) 112
(Correct) 128
10. Electrical
72 Characteristics PLL Clock
10.4.2 Internal Clock (Error) 112MHz
Timing (Correct) 128MHz
Notes
(Error)
The maximum PLL clock frequency must be 112MHz.
(Correct)
The maximum PLL clock frequency must be 128MHz.
10. Electrical
74 Characteristics Added the parameter of “Level release voltage”
10.4.4 Power-on
Conditions
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é%alf;i(t;grli(;at‘ilcs Revised t.he value of “Level detection voltage”
74 10.4.4 Power-on (Error) min 2.25V | typ 2.45V | max 2.65V
S (Correct) min 2.15V | typ 2.35V | max 2.55V
Conditions
10. Electrical
101,102 ngfjf’;‘j'fztgs:nmmg Added the characteristic of “12C Timing (SMR:MD[2:0]=100B)"
(SMR:MD[2:0]=100B)
Revised the value of “Analog port input current” in the table, and revised the pin
10. Electrical name note *7 to *9
Characteristics
116,117 10.12 A/D Converter (Correct)
10.12.1 Electrical *7: AN3, AN5, AN6, AN9, AN10, AN12 to AN15, AN17 to AN24, and AN27 to AN42
Characteristics *8: ANO to AN2, and AN43
*9: AN44 to AN6G2
Revised the followings.
10. Electrical (Error)
Characteristics Total error: Difference between the actual value and the theoretical value. The total
119 10.12 A/D Converter error
10.12.3 Definition of (Correct)
Terms 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.
10. Electrical Deleted the followings.
121 Characteristics
10.13 Flash Memory *3: Target value
Added SHE option to the part number
122 11. Ordering Information Part Number Option “z” SHE
A SHE ON
B SHE OFF
Added Flash memory size option to the part number.
i Part Number Option "x" FLASH Memory
122 12.Part Number Option A 1MByte
9 768KByte
8 512KByte
Revision *B
Revised the title as follow
(error)
S6J3120 Series
32-bit Microcontroller
1 Cover Spansion® Traveo™ Family
(correct)
S6J3120 Series
32-Bit Traveo™ Family
Microcontroller Datasheet
2 Features Added “CAN-FD (V3.2.0)” under “CAN controller: CAN-FD Max 3 channel”.
Revised the following notice.
(Error)
About the Power-on Time
To prevent the internal built-in voltage step-down circuit from malfunctioning, secure
37 6.Handling Devices :n\igltage rising time of 50 ps (between 0.2 V and 2.7 V) or longer at the power-on
(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.
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é?] Elect:trlp?_l Revised the following symbol.
70 ) g‘fg e”f‘ cs (Error) tCLK_FMA
T ntemal Clock (Correct) tCLK_DMA
Timing -
Deleted the Slope detection undetected specification.
10. Electrical Added the Power ramp rate and Maximum ramp rate guaranteed to not generate
74 Characteristics power-on reset.
10.4.4 Power-on *1, *2: Changed the sentence.
Conditions Added *3, *4, Note, Figure at the Power off time, Power ramp rate, Maximum ramp
rate guaranteed to not generate power-on reset.
g:%alf;?:?grl;?ilcs Revised the following pin names.
101 10.4.7.4 12C Timing (Error) SCLO to SCL4 / SDAO to SDA4
(SMR:MD[2:0]=100B) (Correct) SCLO, SCL3, SCL4 / SDAO, SDA3, SDA4
10. Electrical
115 ?g jrg]CLtce)}\:\:-s\t/Iglstage Revised the title in 10.10 “Internal Low-Voltage Detection” to “RAM Retention
L . Low-Voltage Detection”.
Detection (RAM Retention
Low-Voltage Detection)
10. Electrical
Characteristics
10.11 Low-Voltage -
115 Detection (1.2 V Power Added the notice *4
Supply Low-Voltage
Detection)
Revised the following part number.
123 11. Ordering Information (Error) S6J312xHzBASEY0000*
(Correct) S6J312xHzCSEy0000*
1,2,6 t0 9,
38 to 40,
42,50,52, - Revised part number from S6J312xxxB to S6J312xxxC.
65,69,70,
74,123

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

Document Title: S6J3120 Series 32-Bit Traveo™ Family Microcontroller Datasheet
Document Number: 002-04863

Revision ECN 8;51";; Sublr)naits:ion Description of Change

Initial release

- HIHA 8/7/2014 New Spec.

Added full product names.

Added 144pin PWUTRG function.

Added simultaneous function for start timing of PWM does not overlap.
Added 12C function.

Added SHE-OFF Option.

Updated CANFD macro (updated to v3.2.0).

Revised min value of VIH6 (TRST. TCK. TDI, TMS) from2.0V to 2.3V.
Revised operating frequency to 128MHz,

and revised clock frequency based 128 MHz.

Revised current consumption standard (ICC5., ICCT52, ICCT52M.
ICCH52).

Added partial wakeup macro.

*A 4993737 WECU 10/29/2015

For detail, see “Major Changes”.

Revised part number from S6J311xxxB to S6J311xxxC.
*B 5309249 WECU 06/16/2016
For detail, see “Major Changes”.

Page74,

10.4.4 Power-on Conditions

Revised Level detection time from 30 to 540,
Revised *1 to *4 and Note.

Page115,
10.10 Low-Voltage Detection (RAM Retention Low-Voltage Detection)
Added * and Note to Detection voltage.

*C 5375465 WECU 07/27/2016

Page115,
10.11 Low-Voltage Detection (1.2 V Power Supply Low-Voltage Detection)
Added * and Note to Detection voltage.

Page 124,

Replaced 13. Package Dimensions
*D 5554888 WECU 12/15/2016
Page 125,

Added 14.Appendix

Updated Cypress logo.

E 5782640 YOST 06/22/2017 Updated Copyright.

*F 6251474 MXNI 07/18/2018 |Part Number Option is updated.

Page 99

"G | 6295507 | MXNI | 08/30/2018 | 29
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o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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