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32-bit Microcontroller Traveo™ Datasheet

The S6J32E, S6J32F, and S6J32G series is an extension of the existing S6J3200 series with 4-MB Flash, 512-KB RAM, and
Ethernet RMII support.

The S6J3200 series microcontrollers are members of the 55-nm Traveo™ family targeting Cluster and Head-Up Display (HUD).
They are built as a single-chip solution to drive a complete mid-range instrument cluster. They can control up to six gauges and
drive up to two Thin Film Transistor (TFT) displays with WVGA resolution (854 x 480 pixels each). For connecting a HUD, one
display output can be warped on-the-fly for the necessary correction of the windshield bulge. A powerful 2.5D graphics engine
enables the device to be used for many mid-range graphics applications.

Features

Key Features B Optional embedded Secure Hardware Extension (SHE) with
AES-128 encryption and decryption
W240-MHz Arm® Cortex® R5F CPU

B 4-MB internal high-speed Flash memory, 512-KB RAM
B Supports 2.7 Vto 5.5V and 2.7 V to 3.6 V I/O supply voltage

B Flash memory retention time up to 20 years
BASIL-B support on 1SO26262 specification
M216-pin and 208-pin TEQFP packages

W1.2-V core power supply HPower domain control

W 50-channel 12-bit SAR A/D converter with 1-Msps

conversion rate Applications

BEmbedded 4-channel CAN FD controller W Automotive cluster application
B 12-channel Multi-Function Serial (MFS) communication block
M Optional Ethernet AVB with MIl and RMII interface

B Two-channel DDR HSSPI

H Classic Cluster Control

B Head-Up Display

HOptional HyperBus™ interface

B Optional Media-LB (MOST25) interface
H Six-channel Stepper Motor Controller

B Enhanced sound function for high quality

W2D/2.5D graphics subsystem with video capture, 2-MB
VRAM, dual-display support, on-the-fly-warping
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1. Overview

1.1 Microcontroller Support Information
http://lwww.cypress.com/products/cypress-traveo-family-32-bit-arm-cortex-r5-core-based-microcontrollers
1.2 Related Documents

The following table lists the related documents for the S6J32E, S6J32F, and S6J32G series.

Table 1-1 Related Documents

Document Type Definition Primary User Document #
S6J3200 Series, Specifies the function and its Investigator and hardware
L - . 002-05682
Datasheet characteristics quantitatively. engineer

S6J32E, S6J32F, Describes the function and
S6J32G Series . . Software engineer 002-12500

operation of the S6J3200 series.
Hardware Manual

Traveo™ Platform Describes the function and

operation of the CPU core Software engineer 002-04854
Hardware Manual
platform.
Supplementar Supplementary information for
PP y document, such as differences Datasheet user NA

D h . i .
atasheet with the previous revision.

Supplementary Supplementary information for

document, such as differences Hardware manual user. NA
Hardware manual . . .
with the previous revision.
Explanation of the reference AN209861 Getting Started with the
L software, sample application, the | Software and hardware Traveo Family S6J3200 Series
Application notes . A o -
reference board design, and so engineer For more application notes, visit
on. http://www.cypress.com

Notes:
— Refer to all the documents for system development.

—  The "primary user" is most likely the engineer who will find the document useful.

—  The description of the datasheet and the S6J3200 hardware manual should precede the duplicated description of Traveo
platform hardware manual.

—  The Traveo platform hardware manual is expected to be used as a dictionary of platform specification.
—  Document code usually includes its revision.

— Information from the previous revision can be seen in the supplementary documents.

Document Number: 002-10689 Rev *J Page 3 of 167
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2. Function List
2.1 Function List Table

The following table shows the functions implemented in the S6J32E, S6J32F, and S6J32G series.

Table 2-1 Function List

S6J32E, S6J32F, S6J32G Series

Function Description Remark
CPU core Arm Cortex R5F
FPU _ _Available_ N
(Double precision and Single precision)
PPU Available
MPU Available
TPU Available
Endian Little endian
. See 2.2.1 and AC
Core clock frequency Option Characteristics.
HPM bus frequency Option See AC Characteristics
Resource clock frequency Option See AC Characteristics
Embedded CR oscillation Slow clock:100 kHz, Fast clock: 4 MHz (Center frequency) See AC Characteristics
PLL PLLO, 1,2, 3
SSCG PLL SSCGO, 1, 2,3
Clock supervisor Available
DMA 16 ch
Boot-ROM 16 KB
JTAG Available
Data cache 16 KB
Instruction cache 16 KB
Program FLASH 4160 KB
Work FLASH 112 KB
TC-RAM 128 KB
System-RAM 384 KB
Backup-RAM 16 KB
Security (SHE) Option See2.2.1
Low latency interrupt Available
Power domain 5 domains
Power supply 5V+05V,33V+03V,1.2V+01V
Embedded LDO power supply for 5.0 V Available
Low-voltage detection of external power Available
supply
Low-voltage detection of internal LDO .
Available
output
Hardware watchdog timer Available
Software watchdog timer Available
Package Option See2.2.1
AUTOSAR AUTOSAR 4.0.3
GPIO Option See 2.2.3
Quad Position and Revolution Counter 2ch
I/O timer 3 units x8 ch
32-bit Reload timer 14 ch
Real time clock Available Automatic calibration
Sound generator 4 ch
Sound waveform generator .Optlon See 2.2.1
1 unit X 5 outputs
. Option
Sound mixer 1 unit xplo inputs See 2.2.1
. Option
Stereo audio DAC 1 unit ?L and R) See 2.2.1
Option
PCM-PWM Luni ?L ond R) See 2.2.1
Base timer 12 units (24ch)

Document Number: 002-10689 Rev *J
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S6J32E, S6J32F, S6J32G Series

Function Description Remark
Free-run timer 12 ch
Input Capture Unit 12 units (24 channels of capture)
Output Compare Unit 12units (24 channels of compare match)
Stepping motor controller (SMC) For 6 gauges
12-bit A/D converter 1 unit x 50 input ports (Max) See 2.2.3

CRC 4 units
Programmable CRC 1 unit
Source clock timer 4ch
NMI Available
External interrupt 16 ch

Internal interrupt

512 vectors

One only supports an

CAN-FD RAM (ECC supported)

Equivalent to 128 message buffers per CAN-FD channel

12S 2ch output as a function of the
sound system.
DDR HSSPI 2ch A type of Quad SPI
HyperBus (RPC2) Option See 2.2.1
Multi-function serial interface 12 ch
CAN-FD 4 ch
16 KB/ch

Mil-Interface and RMII

Ethernet AVB 1lch
Interface
Media-LB (MOST25) 1ch
Indicator PWM 1ch
MPU for AHB 1 unit
MPU for AXI 1 unit
Internal VRAM 2 MB
Graphic engine clock 200 MHz
Graphic AXI clock 200 MHz
Display clock 64 MHz (ch.0), 50 MHz(ch.1)
Display clock source Graphic display controller clock or external clock
Target frame rate 60 fps
Number of display outputs Maximum 2 outputs simultaneously See 2.2.1
Display channel ch.0
TTL output (RGB888) 2ch Display channel ch.1
RSDS/TCON support 1 output Display channel ch.0

FPD-Link (LVDS)

1 output, 350 Mbps (Max)

Display channel ch.0
Display channel ch.1

Video capture unit 1ch
Video capture format ITU656, YCbCr4:4:4, YCbCr4:2:2, RGB888, RGB666

2D Graphic engine 1 unit
2.5D support Available
Vector drawing on 2D engine Available
Warping Available
Scale/Rotate/Blend Available

2D Driver API Cypress proprietary

Notes:

—  The options are described in Section 2.2.

—  The specifications related to the electric characteristics in the table only show the typical values. They do not necessarily
include the width of characteristics, errors, and so on. For details, refer to the electrical characteristics sections in this

document.

—  Target resolution of graphics is WVGA 800 x 480, WQVGA 480 x 272.
—  Target capture resolution of graphics is WVGA 800 x 480.

Document Number: 002-10689 Rev *J
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2.2 Optional Function
2.2.1 Basic Option

The following figure shows the optional function and the part number relations of the combined S6J3200 and S6J32E, S6J32F,

S6J32G Series.

Figure 2-1: Option and Part Number

S6 J3200HAAXXXXXXXX

| I—> Ordering options 7 digit
Revision
Digit Description
M 2" revision, fixed FL0023
P 3" revision, fixed FL0023, fixed PEN-182201
N 4" revision, added alternative location for RXDV on P5_27, fixed FL0027, fixed PEN-182201 ¥
Option
Digit SHE Fash Chip
erase
S ON Enabled
U OFF
T ON controlled by
v OFF MK _CEER ?
> Pin count
Digit Pin count
K 208 pin
L 216 pin

> Memory size

[ Digit | Program FLASH | Work LASH | TC-RAM | VRAM

E | 4160KB [112KkB [128KB [2048KB

%  Function
See the function digit table.

»  Product series
| Digit | Product type |
| 2 | Graphicsoc |

P Identifier: Automotive MCU

1) Please contact your Cypress sales representative to receive the customer information C1708-00001 and Product Errata documents
2) controlled by Chip erase enable marker MK_CEER

Document Number: 002-10689 Rev *J
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Table 2-2: Function Digit Table for revision N

S6J32X
Part Number . -
(X = function digit)
Function Digit E F G H
CPU Clock Maximum (MHz) 240 240 240 240
Graphics Clock Maximum (MHz) 200 200 200 200
Display Output Support (ch. no.) 0,1 0,1 0,1 0,1
Video Capture Support (units) 1 1 1 1
Graphic Engine Type 2D 2D 2D 2D
Hyper Bus Interface (ch. no.) 0,1 0,1 0,1,2 0,1,2
Sound System OFF ON ON ON
Ethernet RMII ON ON ON OFF
Table 2-3: Function Digit Table for revision M and revision P
S6J32X
Part Number . -
(X = function digit)
Function Digit E F G
CPU Clock Maximum (MHz) 240 240 240
Graphics Clock Maximum (MHz) 200 200 200
Display Output Support (ch. no.) 0,1 0,1 0,1
Video Capture Support (units) 1 1 1
Graphic Engine Type 2D 2D 2D
Hyper Bus Interface (ch. no.) 0,1 0,1 0,1,2
Sound System OFF ON ON
Ethernet RMII ON ON ON

Notes:
—  This table only shows the relations between the optional function and the part numbers. That is, all products are not
necessarily available for orders. See the order number on the datasheet and confirm actual availability of products.

—  The sound system is composed of the sound waveform generator, the sound mixer, the audio DAC, PCM-PWM, and 12S0.

—  The CLK_CPU is assigned to the CPU clock. The CLK_CD3AO is assigned to the graphic clock. They are defined in the Clock
Configuration chapter.

Document Number: 002-10689 Rev *J Page 7 of 167
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222 1D

Each function digit has an ID and revision, which is defined in Figure 2-1.
Chip ID can be read from SYSCO0_SYSIDR. For SYSCO_SYSIDR (see the Traveo™ Platform hardware manual).

Function

g Memory Pin Count Option Revision Chip ID JTAG ID
igit

0x101035CF

0x1010B5CF

0x101135CF

0x1011B5CF

0x101015CF

0x101095CF

0x101115CF

0x101195CF

0x101055CF

0x1010D5CF

0x101155CF

0x1011D5CF

M/P 0x10150001

0x101045CF

0x1010C5CF

0x101145CF

0x1011C5CF

0x101025CF

0x1010A5CF

0x101125CF

0x1011A5CF

0x101005CF

0x101085CF

0x101105CF

<[ ClH|n| < |[Cl[d|n|<|C/d|ln|I<K|[Cc|d|jun|<|Cc|d|n(<|C|H|n

0x101185CF

Document Number: 002-10689 Rev *J Page 8 of 167
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Function

Sl Memory Pin Count Option Revision Chip ID JTAG ID
igi

0x201035CF

0x2010B5CF

0x201135CF

0x2011B5CF

0x201015CF

0x201095CF

0x201115CF

0x201195CF

0x201055CF

0x2010D5CF

0x201155CF

0x2011D5CF

0x201045CF

0x2010C5CF

0x201145CF

0x2011C5CF

N 0x10150002 0x201025CF

0x2010A5CF

0x201125CF

0x2011A5CF

0x201005CF

0x201085CF

0x201105CF

0x201185CF

0x201075CF

0x2010F5CF

0x201175CF

0x2011F5CF

0x201065CF

0x2010E5CF

0x201165CF

m
<[ ClH|ln|<|Cld|jn|I<K|Ccjdjn|<|ICcC/d|n|<|[C|d|n|I<[C[d|n|<K|[C([d|jln|I<|C|Hd|wn

0x2011E5CF

Note:
—  The JTAG-ID is stored in a memory in the PD2. It can only be read after device startup (VCC12 must be supplied and RSTX
must be released).

2.2.3 Restriction

Some functions have restrictions depending on package pin counts.

Document Number: 002-10689 Rev *J Page 9 of 167
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Table 2-4: Pin Function Restrictions

S6J32E, S6J32F, S6J32G Series

P3_19, P3 20, P3 21,
P3_22, P3_23, P3_24,
P3_25, P3_26, P3_27,
P3_28, P3_29, P3_30,
P3_31, P4_00, P4 01,
P4 02, P4 03, P4 04,
P4 05, P4 06, P4 07,
P4 08, P4 09, P4 10,
P4 11, P4 12, P4 25,
P4 26, P4 27, P4_28,
P4_29, P4_30, P4 31,
P5_00, P5_01, P5_02,
P5_03, P5_04, P5_05,
P5 06, P5 07, P5 08,
P5 09, P5 10, P5 11,
P5 12, P5 13, P5 14,
P5 15, P5 16, P5 17,
P5_ 18, P5_19, P5_ 20,
P5_21, P5_22, P5 27,
P5 28, P5_29, P5_30,
P5_31, P6_00
(128 ports)

Function TEQFP-216 TEQFP-208
Analog input port ANO to AN49 AN1to ANS3, ANS to AN17,
(12-bit ADC) (50 ports available) AN20, to AN49
(46 ports )

P0O_00, PO_01, PO_02,
P0O_03, PO_04, PO_05, PO_00, PO_01, PO_04,
P0O_06, PO_07, PO_08, PO_05, PO_06, PO_07,
PO_09, PO_10, PO_11, PO_08, PO_09, PO_10,
PO_12, PO_13, PO_14, PO_11, PO_12, PO_13,
PO_15, PO_16, PO_17, PO_14, PO_15, PO_16,
P0_18, PO_19, PO_26, PO_17, PO_18, PO_19,
PO_27, PO_28, PO_30, PO_26, PO_27, PO_28,
PO_31, P1_00, P1_01, PO_30, PO_31, P1_00,
P1_02, P1_03, P1_04, P1_01, P1_02, P1_03,
P1_05, P1_06, P1_07, P1_04, P1_05, P1_06,
P1_08, P1_09, P2_16, P1_07,P1_08, P1_09,
P2_17,P2_19, P2_22, P2_16, P2_17, P2_19,
P2_24, P2_25, P2_26, P2_22, P2_25, P2_26,
P2_27,P2_28, P2_29, P2_27,P2_29, P2_30,
P2_30, P2_31, P3_00, P2_31, P3_00, P3_01,
P3_01, P3_02, P3_03, P3_02, P3_03, P3_04,
P3_04, P3_05, P3_06, P3_05, P3_06, P3_07,
P3_07, P3_08, P3_09, P3_08, P3_09, P3_12,
P3_10, P3_11, P3_12, P3_13, P3_14, P3_15,
P3_13, P3_14, P3_15, P3_16, P3_17, P3_18,

GPIO P3_16, P3_17, P3_18, P3_21, P3_22, P3_23,

P3 24, P3 25, P3 26,
P3_27, P3_28, P3 29,
P3_30, P3_31, P4_00,
P4_01, P4_02, P4 03,
P4_04, P4_05, P4 06,
P4 07, P4 08, P4 09,
P4 10, P4 11, P4 12,
P4 25, P4 26, P4 27,
P4 28, P4 29, P4 30,
P4_31, P5_00, P5_01,
P5_02, P5_03, P5_04,
P5_05, P5_06, P5_07,
P5_08, P5_09, P5_10,
P5 11, P5 12, P5 13,
P5 14, P5 15, P5 16,
P5 17, P5 18, P5 19,
P5 20, P5 21, P5 22,
P5_27, P5_28, P5 29,
P5_30, P5_31, P6_00
(120 ports)

PPG triggered input

PPGO0/1/2/3/4/5_TIN1,
PPG6/7/8/9/10/11_TIN

PPG6/7/8/9/10/11_TIN

Notes:

—  See multiplexed functions on the pin assignment sheet.

—  The optional restriction will be added without notification.

Document Number: 002-10689 Rev *J
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3. Product Description
3.1 Overview

This section explains the product features of the S6J3200 series. The description of this section should precede the duplicated
description on the platform manual.

3.2 Product Description
The following table describes the product features.

Table 3-1: Feature Description

Feature Description

55-nm CMOS technology with embedded FLASH

Technol . o .

echnology Fully automotive-qualified according to ISO/TS 16949 and AEC-Q100
Functional Safety The product series has some functional safety features suited for ASIL-B application.
Peripherals See function list.

Refer to the platform manual and the State Transition section for details.

The product series supports the power-off control of PD1, PD2 (including PD3 and 5), and PD6.
Power Domain (PD) The power domain resets of PD3 and PD5 included in PD2 are not supported in the product series,
and "0" is always read from the reset factor flags of them.

This series does not support partial wakeup for PD6.

Refer to the platform manual for details.
- Standard 5-pin JTAG interface

DebuQ and Trace - 4k Word Embedded Trace Buffer

4-bit trace support for TEQFP package.

Refer to the platform manual for details.
Main and sub oscillator is available.
System Control - A wide range of 3.6 - 16MHz is available for main oscillator

- 32 kHz is available for sub oscillator

Sub clock is enabled/disabled by register settings

Refer to the platform manual for details.
Clock CLK_CLKO (Clock Output Function) is not supported.
Main Oscillation Stabilization Wait Time (at 4 MHz):8.19 ms (Initial value)

Refer to the platform manual for details.
Stabilization time is as follows:
- 5 ps for 4 MHz (Fast clock)

- 20 ps for 100 kHz (Slow clock)

Embedded CR oscillation

Refer to the platform manual for details.
Clock Supervisor This product series does not support the clock supervisor output port. (Related register and internal
circuit is implemented.)

Refer to the platform manual for details.

The following resets are not mounted on this device.

- INITX

- SRSTX (and nSRST pin)

This product series does not support EX5VRST and writing EX5VRSTCNT bits in
SYSCO SPECFGR has no effect.

Reset

Refer to the platform manual for details.

The hardware watchdog function stops during the PSS mode. In the related register of

Hardware Watchdog HWDG_CEFG, the bit ALLOWSTOPCLK is always read as 1 (HWDG_CFG.ALLOWSTOPCLK=1).
The product series does not support the Watchdog Counter Monitor Output port. (Related register
and internal circuit is implemented.)

Document Number: 002-10689 Rev *J Page 11 of 167
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S6J32E, S6J32F, S6J32G Series

Feature

Description

Software Watchdog

Refer to the platform manual for details.
The product series does not support the Watchdog Counter Monitor Output port. (Related register
and internal circuit is implemented.)

Standby Mode

Refer to the platform manual for details.

Standby mode with 5-V single power supply is available.

Turning off the 3.3-V supply and the external 1.2-V supply in standby mode is available.
The long-term pulse of the indicator PWM can be outputted during RTC Standby mode.

PLL/SSCG PLL

Refer to the platform manual for details.
Use case assumption follows.

- PLL
> Sound system clock
»  Sound frequency master clock
> Peripherals
> Display clock
»  Trace clock
- SSCG
> CPU core
> GDC core
> HyperBus

> DDR-HSSPI

This product supports down spread and center spread modes with the conditions defined in the
Internal Clock Timing section.

External Interrupts

Refer to the platform manual for details.

NMI

Refer to the platform manual for details.
1 NMiI pin.

Memory Protection

MPU16 AHB: Refer to the platform manual for details.

MPU for AXI: ch.0 (Supervise Ethernet)

MPU for AHB: ch.1 (Supervise Media LB)

Additional MPU for graphic subsystem, MedialLB, and Ethernet AVB. These are described in the
MPU for AHB and MPU for AXI chapters in the hardware manual.

To configure Lock or Unlock for both MPUXn_UNLOCK and MPUHN_UNLOCK,

- Lock: 0x112ABB56

- Unlock: OXACCABB56

Peripheral Protection

Refer to the platform manual for details.
Protected peripherals are described in the base address map.

Internal Memories
System RAM

Refer to the platform manual for details.
1 wait cycle is necessary for RAM read at over 160 MHz.
Do not insert wait cycles for RAM write.

Internal Memories
TCRAM

Refer to the platform manual for details.

Internal Memories
Backup RAM

16 KB

Backup RAM can only be operated in RUN mode (normal operation mode). In other modes, the
memory content should be retained, but it cannot be operated. SLEEP control for Backup RAM is
not supported and cannot be used.

Internal Memories
VRAM

ECC region is shared with the user region.

Memory size available for the user program is less when ECC is enabled.

User can define ECC enabled area and ECC disabled area.

Single error correction, double error detection (SECDED) ECC support per 32-bit word.
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S6J32E, S6J32F, S6J32G Series

Feature Description
Embedded Program Flash can be accessed with 0-wait-cycle if CPU frequency is 80 MHz or less.
0-wait cycle: 80 MHz or less.
1-wait cycle: 160 MHz or less.
Embedded 2-wait cycle: more than 160 MHz.

Program/Work Flash
Memory

Erase suspend is supported. Reading and writing to the other sectors are possible when Flash
Erase is suspended.

Serial Flash programming and Parallel Flash programming are supported.

Margin mode is not supported.

Internal Power Domains

PD1: Always ON

PD2: Cortex R5F platform/ GDC/ additional peripherals

PD4: Backup RAM

PD6: Peripherals

* The block diagram section of the TRM explains this in detail.

Power Supply

External 5V, 3V, 1.2 Vis required.

Built-in LDO provides internal 1.2 V for Always On region (PD1).
External 1.2-V power supply control pin is supported.

External 3.3-V power supply should be controlled by GPIO.
There are constraints of power on/off sequence.

Low-voltage Detection

LVD for external voltage is supported.
LVD for internal voltage is supported.
See the specification of the detected level on the datasheet.

Low-voltage Detection for
RAM Retention (RVD)

RVD for RAM retention is effective only during the standby mode. That is, the function is available
only for the Backup RAM of 16 KB.

Resource inter-connect

The output signal of some resources can be inputted to the other resource.

I/0O Ports

5-V GPIO

3-V GPIO

Multi input level and multi output drivability

Pull-up, pull-down function is available.

Resource input and output is multiplexed.

+B input is allowed many pins of the 3.3V, 5V, and 3.3 V/5 V I/O domains.

A/D Converter

12-bit resolution, 1 unit

50 channels of analog input for TEQFP-216

46 channels of analog input for TEQFP-208

24 channels of them are shared with the SMC for TEQFP-216/208

External trigger and timer trigger are available.

The description of the A/D converter function should be referred in the S6J3200 hardware manual.
Do not refer to the description of another A/D converter function in the 1/O port chapter of the
Traveo PF V3 hardware manual

CRC

Refer to the platform manual for details.

Programmable CRC

DMA support

Sound Generator

Produces sound/melody with varying frequency and amplitude for convenient duration
Square wave sound output

Automatic linear amplitude increment or decrement

Interrupt request generated when specified sound length ends

Sound Waveform
Generator

Sine waveform, saw-tooth waveform, and square waveform are generated with easy configuration
of the parameters, which specifies sound sources.
Fade-in and fade-out control for reverberation.
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S6J32E, S6J32F, S6J32G Series

Feature

Description

Sound Mixer

The input channels of O - 4 are reserved for the waveform generator.
Mixing different sampling frequency sounds.

Mixing internal sounds and external I12S input sounds.

Saturating addition function for keeping sound quality.

Cut a specific frequency data by digital filter.

LPF is supported by FIR filter.

Fade-in and Fade-out control.

PCM-PWM

Conversion of PCM audio streaming to pulse-width modulated signals.
Supports two output channels for stereo and mono data

Up to 16-bit output sample resolution

Support for half and full H-bridges

Audio DAC

The sound source of the fixed 48-kHz sampling frequency can be outputted.
1 unit, L/R channels support.
BTL connection is available.

12S

2ch.

- 12S0 can output sound sources which are processed by Sound System.
- 12S1 can input sound sources which are processed by Sound System.

See the "Sound System Configuration" of the S6J3200 hardware manual in detail.

Base Timer

Refer to the platform manual for details.
A unit consists of a pair of 16-bit base timers. 12 units, that is, 24 channels of base timers are
available.

Reload Timer

Refer to the platform manual for details.

1/0O Timer

Refer to the platform manual for details.

Quad Position & Revolution
Counter
(Up/Down Counter)

Refer to the platform manual for details.

Multi-functional Serial
(MFS)

Refer to the platform manual for details.

5 ports of MFS only support I2C.
Note
- Not all pins support I12C. Only pins which have the I2C I/O characteristics support it. See the datasheet in detail.

The I2C is not designed to be hot swappable.

The availability of chip select function can be seen at the Function Digit Table.
Chip Select Input is not supported.

CTS/RTS is not mounted (hardware flow control is not supported for this series.)
WUCR function is not supported for this product.

CAN-FD

Flexible data rate is supported.

16 KB/ch of message RAM is available.

The clock output from CAN pre-scaler is supplied to every CAN. ECC error generation function of
the message RAM is not supported for this device. Therefore, CAN FD ECC Error Insertion Control
Register (FDFECR) is not writeable.

CAN-FD rev 3.2 is used.

Refer to the platform manual for details

Real Time Clock (RTC)
with Auto-calibration

Refer to the platform manual for details.

DDR High Speed SPI

ch.0: HSSPI as a MCU peripheral
ch.1: HSSPI on graphic subsystem
Refer to the platform manual for details
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S6J32E, S6J32F, S6J32G Series

Feature

Description

HyperBus I/F

ch.0: HyperBus as a MCU peripheral

ch.1: HyperBus on graphic subsystem
ch.2: HyperBus on graphic subsystem

The following registers are not supported.
- Controller Status Register (HYPERBUSINn_CSR)

- Interrupt Enable Register (HYPERBUSIN_IEN)

- Interrupt Status Register (HYPERBUSIn_ISR)

- Write Protection Register (HYPERBUSIn_WPR)

- Test Register (HYPERBUSIN_TEST)

GPO signal can only be used for "Internal Control example by GPO" in this product, that is, it can
select using HyperBus of PF or using HyperBus of Graphic sub system.

See the "HyperBus Interface Port Configuration” of the S6J32E, S6J32F, S6J32G series hardware
manual in detail.

Stepper Motor Control
(SMC)

Each channel has 4 motor drivers with high output capability

External Interrupt Capture
Unit (EICU)

Refer to the platform manual for details.

10/100 Mbps
Mll-Interface and RMII-Interface

Ethernet AVB Supports audio-video bridging (AVB)
See Section 3.2.1 for details.
MOST25 (512FS)

MediaLB 3 wires
Maximum 15 ch is available.

SHE Refer to the platform manual for details.

Source Clock Timer

Refer to the platform manual for details.

Graphics Subsystem

Variable setting of the GDC clock. (Asynchronous with CPU clock)
CPU can directly access VRAM.
Programmable panel timing controller with RGB888 and RSDS support.

Note:

—  The description of the preliminary documentation will be changed without any notification.
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3.2.1 Ethernet

The following functions are not supported.

S6J32E, S6J32F, S6J32G Series

Functions

Remark

External FIFO Interface

Additional Low Latency TX FIFO Interface for DMA configurations

MAC Transmit Block
- half-duplex
- collision
- back_pressure

MAC Filtering Block
- external address match
- Wakeup On Lan

Energy Efficient Ethernet support

LPI Operation in Cadence IP

PHY Interface
- GMII
- SGMII
- TBI

10/100/1000 Operation
- 1000 M

SGMII Operation

Jumbo Frames

Physical Control Sub-Layer
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S6J32E, S6J32F, S6J32G Series

The following pin functions are required for Mil-Interface and RMlI-Interface:

Pin Function Mll-Interface RMII Interface
RMII_RXERR Not used Used
RMIl_REFCLK Not used Used
RMII_RX0 Not used Used
RMIl_RX1 Not used Used
RMII_TXDO Not used Used
RMII_TXD1 Not used Used
RXDO Used Not used
RXD1 Used Not used
RXD2 Used Not used
RXD3 Used Not used
TXDO Used Not used
TXD1 Used Not used
TXD2 Used Not used
TXD3 Used Not used
RXER Used Not used
RXDV Used Used (CRS_DV function)
RXCLK Used Not used
TXER Used Not used
TXEN Used Used
TXCLK Used Not used
MDC Used Used
MDIO Used Used
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3.2.2 RAM Guarantee

For the following reset factors, RAM Guarantee is not supported

S6J32E, S6J32F, S6J32G Series

Operation after Reset is Released

Reset
Reset Factor . . .
Category Waiting for Mode Security Operation RAM
Stabilization Evaluation Evaluation Clock Guarantee
Extended internal power Flash
supply low-voltage 1.2-V external power Yes Yes Fast CR No
detection reset supply control
Hardware -
Reset RSTX pin input reset
External power supply N/A Yes Yes Fast CR No
low-voltage detection
reset
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4. Package and Pin Assignment

4.1 Pin Assignment

S6J32E, S6J32F, S6J32G Series

The characters next to the pin number in the pin assignment drawing specify the 1/O circuit type described in Section 5.

Figure 4-1: Pin Number and I/O Circuit Type

I/O circuit type

Pin number

80¢
L0C |Z

90¢ |Z
S0¢ |Z
v0¢ |Z
€0¢ |Z

O

>
Alwnv]|r

The following port functions are only supported in certain revisions

Package Pin Number 8
Port Name Description A\:guiast;(l)enat
TEQFP-208 TEQFP-216
RXDV Ethernet pin 34 34 N
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4.1.1 TEQFP-208
Figure 4-2: TEQFP-208 (S6J32EEK, S6J32FEK, S6J32GEK)

TOP VIEW
TEQFP-208

Notes:
Any function at the following pins is not supported by S6J32EEK.
Condition on PCB

Set to ground
Open

Package Pin Number
2,5,6,9
3,4,7,8
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4.1.2 TEQFP-216
Figure 4-3: TEQFP-216 (S6J32EEL, S6J32FEL, S6J32GEL)

TOP VIEW
TEQFP-216

Notes:
Any function at the following pins is not supported by S6J32EEL.
Condition on PCB

Set to ground
Open

Package Pin Number
2,5,6,9
3,4,7,8
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4.2 Package Dimensions

Note:

If the same size is specified for min, nom, and max, then it should be regarded as maximum size.

4.2.1 TEQFP-208

Figure 4-4: LET-208
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S6J32E, S6J32F, S6J32G Series

DETAILA
~~

TOP VIEW

BOTTOM VIEW

P4 by
?Az A

2
SEATING LA ‘-Rz o ‘i

' ~ — PLANE
Al — L | —b —
AN U SECTION A-A'
b [$Joos@[c[AB®[D@)]
SIDEVIEW A\ DETALA
DIMENSION NOTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS
MIN. | NOM. | MAX. DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A 170 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
%DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H
Al 0.05 — | 0.15 TO BE DETERMINED AT SEATING PLANE C.
B\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION
A2 | 135 | 140 | 145 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 30.00 BSC AT DATUM PLANE H.
D1 28.00 BSC A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED
D2 990 REF /\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
D3 8.71 REF SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
. FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E 30.00 BSC BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
E1 28.00BSC A\DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
E2 9.90 REF MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.
E3 8.71 REF
XACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
R1 |008 | — | —
&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
R2 |008 | — 020 BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP
2} 0° e 8° A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
¢ 012 [ — | 020
b 017 [o022 |027
L 045 | 060 |0.75
L1 1.00 REF
Lo 0.25
e 0.50 BSC

002-13651 *A
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4.2.2 TEQFP-216
Figure 4-5 LEQ-216

A 101]

=
=
=
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@X)

MRREELLBEL

ﬂ__ﬁFHHHHH
@
AHARRAAAAAD ARARARA

ILLLLL
&

(GEEELLL

:

4,

EXPOSED PAD
BOTTOM VIEW
TOP VIEW
DETAILA
— /
Y | .
oo 1 ittt alalilililutilil SEATING A [¢]
~_ PLANE =]

—o —

SECTION A-A’

-3 B[00 ]c]

e][¢[o0r@[c[a®[pE)]
A

|

DETAILA
SIDE VIEW —_—
NOTES:
— DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN NOM MAX /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
A —_— — 1.70 /A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
/A\TO BE DETERMINED AT SEATING PLANE C.
Al 0.0 015 /B\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
A2 1.35 1.40 145 DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.
D 26.00 BSC
/B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
D1 24.00 BSC WITHIN THE ZONE INDICATED.
02 9.90 REF /I\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
870 REF FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
D3 : BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
E 26.00 BSC
/B\DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR
E 1 24.00 BSC PROTRUSION (8) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
E2 9.90 REF THE LOWER RADIUS OR THE LEAD FOOT.
E3 8.70 REF XACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
0.08 —_— —_—
R1 THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
R 2 0.08 — | o020
ﬁm 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
[ 0 % 8° THE LOWEST POINT OF THE PACKAGE BODY.
o 0.09 —_ 0.20
b 0.13 0.18 0.23
L 0.45 0.60 0.75
Lo 1.00 REF
Lo 0.25
002-10860 *B
e 0.40 BSC
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5. 1/0 Circuit Type
5.1 1/O Circuit Type

This section explains 1/O circuit types. The character denoting the I/O circuit type corresponds to the character for the I/O circuit
type in section 4.1.

Type Circuit Remark
A X—\W——  Analog output Analog output (3 V)

Audio DAC output

B X—\W——  Analog output Analog output (3 V)

LVDS output

C General-purpose /O port

—————Pull-up control

Output 2 mA, 5 mA, 10 mA, or 20 mA selectable

— Digital output 33 kQ with pull-up resistor control
XK— 33 kQ with pull-down resistor control
T — Digital output CMOS hysteresis input
TTL input

p———— Pull-down control

[Mo— ~>o—CMOS-hys input
PSS control

PSS control
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S6J32E, S6J32F, S6J32G Series

Type

Circuit

Remark

F——————Pull-up control
FI— Digital output

AN
Wy

7E|_ Digital output
p———— Pull-down control

[ cvos s i
PSS control
PSS control

F——————Pull-up control

jil— Digital output

—
control
= | _RSDS output
] data
| _RSDS output
] enable

A
Wy

7E|_ Digital output
p———— Pull-down control

[Mo— ~>o—CMOS-hys input
PSS control

PSS control

RSDS mode

Control Logic

General-purpose /O port

Output 2 mA, 5 mA, 10 mA, or 20 mA selectable
33 kQ with pull-up resistor control

33 kQ with pull-down resistor control

CMOS hysteresis input

TTL input

RSDS differential output data

F———Pull-up control
— Digital output

L
=
=

— Digital output
p———— Pull-down control

[Me—{ >o—CMOS-hys input
PSS control

T
PSS control

General-purpose /O port

Output 2 mA, 5 mA, or 10 mA selectable
33 kQ with pull-up resistor control

33 kQ with pull-down resistor control
CMOS hysteresis input

TTL input
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Type Circuit Remark
F GPIO port

F—————Pull-up control

Output 2 mA, 5 mA, 6 mA, or 10 mA selectable

Digital output 33 kQ with pull-up resistor control
K 33 kQ with pull-down resistor control
F — Digital output CMOS hysteresis input

MedialLB level hysteresis input

p———— Pull-down control

[Mo— ~>0—CMOS-hys input
PSS control
[e— ~>o—MediaLB-hys input
PSS control

i

Automotive hysteresis input

p————Pull-down control

G L. External 1.2-V regulator control
}— Digital output 9
Output 2 mA
— Digital output
H GPIO port
F————Pull-up control
Output 1 mA, 2 mA, or 5 mA selectable
Digital output 50 kQ with pull-up resistor control
— 50 kQ with pull-down resistor control
= — Digital output CMOS hysteresis input

[Mo—{ >o—CMOS-hys input

PSS control
Automotive input
PSS control

GPIO port with analog input

F————Pull-up control

Output 1 mA, 2 mA, or 5 mA selectable

Digital output 50 kQ with pull-up resistor control
50 kQ with pull-down resistor control
— Digital output CMOS hysteresis input

Automotive hysteresis input

p———— Pull-down control

7

i

| ~>o—CMOS-hys input
PSS control
| —>o— Automotive input
PSS control
Analog input
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Type Circuit Remark
J GPIO port with analog input
F——————Pull-up control
Output 1 mA, 2 mA, 3 mA (I2C), or 5 mA selectable
|_ Digital output 50 kQ with pull-up resistor control
K 50 kQ with pull-down resistor control
= — Digital output CMOS hysteresis input
Automotive hysteresis input
f—————Pull-down control TTL input
[Me—{ ~>o—CMOS-hys input
PSS control
'Automotive input
PSS control
e
PSS control
Analog input
L 50 kQ with pull-up
CMOS hysteresis input
&—<>
L {>o—{>>o—CMOS-hys input
M X ' OSC input Main oscillation /O
X1 bo_ P
—
X0
PSS control
N = = JTAG_NTRST
50 kQ with pull-down
TTL input
L—>o—{">o—TTL input
N2 JTAG_TDITMS/TCK
50 kQ with pull-up
TTL input
=
L—{>o—>>o—TTL input
(0] L JTAG_TDO
— Digital output -
Output 5 mA

— Digital output
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S6J32E, S6J32F, S6J32G Series

Type Circuit Remark
P E Mode input
CMOS hysteresis input
_,W\,_Ibo_l>o_ Mode
1+ input
. T
gl 1 Control
I
yii
Q CMOS hysteresis input
50 kQ with pull-up
R—
L [>>0—{>>0—CMOS-hys input
S GPIO port with analog input
F—————Pull-up control
P Output 1 mA, 2 mA, 5 mA, or 30 mA selectable
Digital output 50 kQ with pull-up resistor control
X—t 50 kQ with pull-down resistor control
= — Digital output CMOS hysteresis input
Automotive hysteresis input
p———— Pull-down control
[Me— ~>o—CMOS-hys input
PSS control
'Automotive input
PSS control
Analog input
T GPIO port
F———Pull-up control
Output 1 mA, 2 mA, 5 mA, or 30 mA selectable
Digital output 50 kQ with pull-up resistor control
— 50 kQ with pull-down resistor control

— Digital output

p————Pull-down control

Automotive input
PSS control

[ e cvos e inpu
PSS control

CMOS hysteresis input

Automotive hysteresis input
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Type Circuit Remark
Ul - General-purpose input port
Pull-up control - 50 kQ with pull-up resistor control
- 50 kQ with pull-down resistor control
- CMOS hysteresis input
= Automotive hysteresis input
F————Pull-down control
[Mo— ~>o—CMOS-hys input
PSS control
Automotive input
PSS control
X Sub oscillation I/O shared GPIO port

AM?

F———Pull-up control

}— Digital output

Wy

— Digital output
p——— Pull-down control

[Mo—{ >>0—CMOS-hys input
PSS/OSC control
[Me—{ >>o—Automotive input
PSS/OSC control

HI>o— OSC input

—
a

3

——PSS/OSC control
F———Pull-up control

— Digital output

— Digital output

p———— Pull-down control

[Mo—{ >>o—CMOS-hys input
PSS/OSC control
- [o— —>o— Automotive input

?AM

i

PSS/OSC control

Output 1 mA, 2 mA, or 5 mA selectable
50 kQ with pull-up resistor control

50 kQ with pull-down resistor control
CMOS hysteresis input

Automotive hysteresis input
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S6J32E, S6J32F, S6J32G Series

Type

Circuit

Remark

F————Pull-up control

— Digital output

Wy

— Digital output
p———— Pull-down control

[ ~>o—CMOS-hys input
PSS control

'Automotive input
PSS control

T[T e
PSS control

GPIO port
Output 1 mA, 2 mA, or 5 mA selectable
50 kQ with pull-up resistor control

50 kQ with pull-down resistor control
CMOS hysteresis input

Automotive hysteresis input

TTL input
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S6J32E, S6J32F, S6J32G Series

6. Port Description
6.1 Port Description List

The following table shows the port functions of descriptions that are supported. The port function, which is not described in the
table, is not supported for the product.

Port Name Description TEQFP-208 TEQFP-216 Remark
11, 28, 61, 85, 11, 28, 63, 87,
VCC12 +1.2-V power supply pin 122, 123, 182, 128, 129, 190,
183 191
.| 87,104, 115, 157, | 89, 108, 119, 163,
VCC5 +5.0-V power supply pin 171 179
VCC3 +3.3-V power supply pin 30, 43, 5831 65,74, | 30, 43, ?3% 67,76,
+3.3 V/+5.0 V selection 173, 185, 194, 181, 193, 202,
VCC53 :
power supply pin 208 216
vCe3 LvDs_ Tx | HVPSTX %‘i’r‘:"er supply 14, 27 14, 27
1,10, 29, 42,52, | 1, 10, 29, 42, 54,
62, 64, 71, 73, 80, | 64, 66, 73, 75, 82,
VSS GND 86, 105, 116, 124, | 88, 109, 120, 130,
158, 172, 184, 164, 180, 192,
195 203
VSS LVDS Tx LVDS Tx GND 15, 26 15, 26
Not available
AVCC3_DAC Audio DAC power supply 6 6 on S6J32EE,
pin connect to
GND
AvCC3 LvDS_pLL | -VPS P""Sicr’]""er supply 13 13
AVSS LVDS PLL LVDS PLL GND 12 12
AVCCS A/D converter anz_;llog 119 125
power supply pin
AVRHS A/D converter upper I_|m|t 120 126
reference voltage pin
Not available
AVSS Audio DAC GND 2,5,9 2,5,9 on S6J32EE,
connect to
GND
A/D converter GND,
AVSS/AVRL5 A/D converter lower limit 121 127
reference voltage
SMC large current port 126, 136, 146, 132, 142, 152,
DVCC .
power supply pin 156 162
DVSS SMC large current port 125, 135, 145, 131, 141, 151,
GND 155 161
X1 Main clock os_cﬂlator 106 110
output pin
X0 Main clock B?r::lllator input 107 111
1A Sub-clock oscillator 169 177
output
X0A Sub-clock oscillator input 170 178
NMIX Non-mqskablel interrupt 103 107
input pin
RSTX External reset input pin 114 118

Document Number: 002-10689 Rev *J

Page 31 of 167



&= CYPRESS

~a»> EMBEDDED IN TOMORROW™

S6J32E, S6J32F, S6J32G Series

Port Name Description TEQFP-208 TEQFP-216 Remark
PSC 1 External power supply 88 90
— control pin
MODE Mode pin 113 117
c External capacity. 117 121
connection output pin
JTAG_NTRST JTAG test reset input pin 108 112
JTAG_TDO JTAG test data output pin 109 113
JTAG_TDI JTAG test data input pin 110 114
JTAG_TCK JTAG test clock input pin 111 115
JTAG_TMS JTAG test mode state 112 116
- input pin
TRACEOQ Trace data 0 output pin 96 100
TRACE1 Trace data 1 output pin 97 101
TRACE2 Trace data 2 output pin 98 102
TRACE3 Trace data 3 output pin 99 103
TRACE4 Trace data 4 output pin - -
TRACES Trace data 5 output pin - -
TRACE®6 Trace data 6 output pin - -
TRACE7 Trace data 7 output pin - -
TRACES Trace data 8 output pin - -
TRACEY Trace data 9 output pin - -
TRACE10 Trace data 10 output pin - -
TRACE11 Trace data 11 output pin - -
TRACE12 Trace data 12 output pin - -
TRACE13 Trace data 13 output pin - -
TRACE14 Trace data 14 output pin - -
TRACE15 Trace data 15 output pin - -
TRACE_CLK Trace clock 100 104
TRACE_CTL Trace control 101 105
ADTRG A/D (_:onve_rter ext_ernal 118 122
trigger input pin
ANO ADC Analog 0 input pin - 92
AN1 ADC Analog 1 input pin 90 93
AN2 ADC Analog 2 input pin 91 94
AN3 ADC Analog 3 input pin 92 95
AN4 ADC Analog 4 input pin - 96
AN5 ADC Analog 5 input pin 93 97
ANG6 ADC Analog 6 input pin 94 98
AN7 ADC Analog 7 input pin 95 99
AN8 ADC Analog 8 input pin 96 100
AN9 ADC Analog 9 input pin 97 101
AN10 ADC Analog 10 input pin 98 102
AN11 ADC Analog 11 input pin 99 103
AN12 ADC Analog 12 input pin 100 104
AN13 ADC Analog 13 input pin 101 105
AN14 ADC Analog 14 input pin 102 106
AN15 ADC Analog 15 input pin 160 166
AN16 ADC Analog 16 input pin 161 167
AN17 ADC Analog 17 input pin 162 168
AN18 ADC Analog 18 input pin - 169
AN19 ADC Analog 19 input pin - 170
AN20 ADC Analog 20 input pin 163 171
AN21 ADC Analog 21 input pin 164 172
AN22 ADC Analog 22 input pin 165 173
AN23 ADC Analog 23 input pin 166 174
AN24 ADC Analog 24 input pin 167 175
AN25 ADC Analog 25 input pin 168 176
AN26 ADC Analog 26 input pin 127 133
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AN27 ADC Analog 27 input pin 128 134
AN28 ADC Analog 28 input pin 129 135
AN29 ADC Analog 29 input pin 130 136
AN30 ADC Analog 30 input pin 131 137
AN31 ADC Analog 31 input pin 132 138
AN32 ADC Analog 32 input pin 133 139
AN33 ADC Analog 33 input pin 134 140
AN34 ADC Analog 34 input pin 137 143
AN35 ADC Analog 35 input pin 138 144
AN36 ADC Analog 36 input pin 139 145
AN37 ADC Analog 37 input pin 140 146
AN38 ADC Analog 38 input pin 141 147
AN39 ADC Analog 39 input pin 142 148
AN40 ADC Analog 40 input pin 143 149
AN41 ADC Analog 41 input pin 144 150
AN42 ADC Analog 42 input pin 147 153
AN43 ADC Analog 43 input pin 148 154
AN44 ADC Analog 44 input pin 149 155
AN45 ADC Analog 45 input pin 150 156
AN46 ADC Analog 46 input pin 151 157
AN47 ADC Analog 47 input pin 152 158
AN48 ADC Analog 48 input pin 153 159
AN49 ADC Analog 49 input pin 154 160

X0 CAN transmissipn data O 100 104
output pin
X1 CAN transmissipn data 1 102, 154 106, 160
output pin
X5 CAN transmissipn data 5 162, 166 168, 174
output pin
TX6 CAN transmissipn data 6 168 170, 176
output pin
RXO CAN rgceptio_n data 0 99 103
input pin
RX1 CAN reception data 1 101, 153 105, 159
input pin
RX5 CAN reception data 5 161, 165 167, 173
input pin
RX6 CAN reception data 6 167 169, 175
input pin
External interrupt input 33, 39, 57, 63, 96, 33, 39, 59, 65,
EINTO pin 140, 167, 170, 100, 146, 175,
177, 199 178, 185, 207
External interrupt input 40, 58, 82, 97, 40, 60, 84, 101,
EINT1 pin 141, 168, 169, 147, 176, 177,
178, 200 186, 208
EINT2 External intgrrupt input 41, 59, 83, 98, 4112‘2611’4885’118072'
pin 118, 142,179, 201 ' 209’ '
External interrupt input 31, 84, 99, 143, 31, 44, 86, 103,
EINT3 pin 159. 180. 202 123, 149, 165,
' ' 188, 210
EINT4 External int_errupt input | 60, 100, 144, 181, | 45, 62, 104, 124,
pin 203 150, 189, 211
EINTS External intgrrupt input | 44, 72,101, 127, | 46, 74, 105, 133,
pin 147, 186 153, 194
EINT6 External int_errupt input 45, 75, 89, 102, 47,77, 91, 106,
pin 128, 148, 187 134, 154, 195
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EINT7 External interrupt input | 46, 77, 129, 149, | 48, 79, 135, 155,
pin 160, 188 166, 196
EINTS External interrupt input 47, 76, 130, 150, 49, 78, 92, 136,
pin 161, 189 156, 167, 197
External interrupt input 48, 79, 90, 131, 50, 81, 93, 137,
EINT9 ° ptinp 151, 162, 190, 157, 168, 198,
P 204 212
External interrupt input 49, 78, 91, 132, 51, 80, 94, 138,
EINT10 . 158, 169, 199,
pin 152, 191, 205 513
. . 34, 50, 69, 92, 34,52, 71, 95,
EINT11 External '“tifl””pt NPUt | 133 153,192, | 139, 159, 170,
P 206 200, 214
External interrupt input 35,51, 66, 134, 35, 53, 68, 96,
EINT12 - ptinp 154, 163, 193, 140, 160, 171,
P 207 201, 215
. . 36, 54, 68, 93, 36, 56, 70, 97,
EINT13 External '”ti‘f]””pt NPUt | 137 164,174, | 143,172, 182,
P 196 204
External interrupt input 37,55, 67, 94, 37, 57, 69, 98,
EINT14 o ptinp 138, 165, 175, 144, 173, 183,
P 197 205
. . 32, 38, 56, 70, 95, | 32, 38, 58, 72, 99,
EINT15 External 'mfr’]””pt NPUt |~ 139 166, 176, | 145, 174, 184,
P 198 206
MESO CSO Multl-fl_mctlon serlql ch.0 148 154
- chip select 0 pin
MESO CS1 Multl-fl_mctlon serlql ch.0 153 159
- chip select 1 pin
MESO CS2 Multl-ft_Jnctlon serla_l ch.0 154 160
- chip select 2 pin
MESO CS3 Multl-fl_mctlon serlql ch.0 152 158
- chip select 3 pin
MES2 CSO Multl-fl_mctlon serlql ch.2 149 155
— chip select 0 pin
MES?2 CS1 Multl-ft_Jnctlon serla_l ch.2 150 156
- chip select 1 pin
MES8 CS0 Multl-fl_mctlon serlql ch.8 163, 101 171, 199
- chip select 0 pin
MFS8_CS1 Multi-function serial ch.8 167, 198 175, 206
- chip select 1 pin
MFS8_CS2 Multi-function serial ch.8 168, 199 176, 207
chip select 2 pin
MES8 CS3 Multl-fl_mctlon serlql ch.8 166, 197 174, 205
- chip select 3 pin
MES9 CSO Multl-fl_mctlon serlql ch.9 164, 192 172, 200
- chip select 0 pin
MFS9_CS1 Multi-function serial ch.9 165, 193 173, 201
chip select 1 pin
SCKO Multi-function ser_lal ch.0 38 01 38, 94
clock 1/0O pin
SCK1 Multi-function ser_lal ch.1 83, 94 85, 08
clock I/0 pin
SCK2 Multi-function ser'lal ch.2 143 149
clock 1/0 pin
SCK3 Multi-function ser_lal ch.3 149 155
clock 1/0O pin
SCK4 Multi-function ser_lal ch.4 153 159
clock 1/O pin
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SCK8 Multi-function serlal ch.8 100, 180 104, 188
clock 1/O pin
SCK9 Multi-function ser_lal ch.9 161, 188 167, 196
clock I/0 pin
SCK10 Multi-function ser!al ch.10 164, 192 172, 200
clock 1/0 pin
SCK11 Multi-function serial ch.11 | ;7 198 206 175, 206, 214
clock 1/0 pin
SCK12 Multi-function serl_al ch.12 202 210
clock I/0 pin
Multi-function serial ch.16
SCK16 clock /O pin 97 101
Multi-function serial ch.17
SCK17 clock I/0 pin 91 94
SINO Multl-functlon_serlal <_:h.0 45, 92 47,95
serial data input pin
Multi-function serial ch.1
SIN1 serial data input pin 84,95 86,99
Multi-function serial ch.2
SIN2 serial data input pin 144 150
SIN3 Multl-functlon_serlal <_:h.3 150 156
serial data input pin
Multi-function serial ch.4
SIN4 serial data input pin 154 160
SINS Multl-functlon_serlal 9h.8 101, 181 105, 189
serial data input pin
SIN9 Multl-functlon_serlal <_:h.9 162, 189 168, 197
serial data input pin
SIN10 Multi-function serial ch.10 165, 193 173, 201
serial data input pin
SIN11 Multl-f_unctlon ;erlal c_h.ll 168, 199, 207 176, 207, 215
serial data input pin
SIN12 Multl-fgnctlon _serlal c_h.12 203 211
serial data input pin
SIN16 Multl-fgnctlon _serlal c_h.16 98 102
serial data input pin
SIN17 Multl-fgnctlon ;erlal c_h.17 92 95
serial data input pin
SOTO Multlffunctlon serial c_h.O 37,90 37,93
serial data output pin
SOT1 Multlffunctlon serial c_h.l 82,93 84. 97
serial data output pin
SOT2 Multljfunctlon serial c_h.2 142 148
serial data output pin
SOT3 Mult|ffunct|on serial c_h.3 148 154
serial data output pin
SOT4 Multljfunctlon serial c_h.4 152 158
serial data output pin
sSOTs Multljfunctlon serial c_h.8 99, 179 103, 187
serial data output pin
SOT9 Mult|ffunct|on serial c_h.9 160, 187 166, 195
serial data output pin
SOT10 Mult|-funct|on serial ch.lO 163, 101 171, 199
serial data output pin
SOTIL Multl-functlon serial cr_\.ll 166, 197, 205 174, 205, 213
serial data output pin
SOT12 Multl-functlon serial ch.12 201 209
serial data output pin
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SOT16 Multl-functlon serial ch.16 9% 100
serial data output pin
SOT17 Multl-functlon serial ch.l? 90 93
serial data output pin
MFS4 SCL 12C ch.4 clock I/O pin 153 159
MFS10 SCL 12C ch.10 clock 1/O pin 192 200
MFS12 SCL I2C ch.12 clock 1/O pin 202 210
MFS16_SCL I2C ch.16 clock I/O pin 97 101
MFS17_SCL I2C ch.17 clock I/O pin 91 94
> -
MFS4_SDA I1°’C ch.4 sgir:]al data 1/0 152 158
> -
MFS10_SDA 1°C ch.10 S;ﬂé‘d data I/O 191 199
> -
MFS12_SDA 1°C ch.12 s;i;llal data I/O 201 209
> -
MFS16_SDA 1°C ch.16 S;ﬂé‘d data I/O 9% 100
> -
MFS17 SDA 1°C ch.17 S;ﬂé‘d data I/O 90 93
PPGO_TOUTO Base timer O output pin 39, 140i§gl’ 170, | 39, 146é3$7’ 178,
. . 40, 141, 162, 169, | 40, 147, 168, 177,
PPGO_TOUT2 Base timer 1 output pin 200, 204 208, 212
PPG1_TOUTO Base timer 2 output pin | 41, 142, 201, 205 4L, 1482%39‘ 209,
PPG1 TOUT2 Base timer 3 output pin 143, 202, 206 44, 149é1110’ 210,
PPG2_TOUTO Base timer 4 output pin 144, 12%3; 208, 45, 1502’11571’ 211,
PPG2_TOUT2 Base timer 5 output pin | 44, 147, 164, 174 | 46, 153,172, 182
. . 45, 89, 148, 165, | 47,91, 154, 173,
PPG3_TOUTO Base timer 6 output pin 175 183
. . 32, 46, 149, 166, | 32, 48, 155, 174,
PPG3_TOUT2 Base timer 7 output pin 176 184
. . 33, 47,150, 167, | 33, 49, 92, 156,
PPG4_TOUTO Base timer 8 output pin 177 175, 185
. . 48, 84, 90, 151, 50, 86, 93, 157,
PPG4_TOUT2 Base timer 9 output pin 168, 178 176, 186
PPG5 TOUTO Base timer 10 output pin 49,91, 118,152, | 51,94, 122, 158,
179 187
. . 50, 72, 92, 153, 52, 74, 95, 123,
PPG5_TOUT2 Base timer 11 output pin 180 159, 188
PPG6_TOUTO Base timer 12 output pin 51, 75, 154, 181 53, 17;0 9&;24,
. . 54,77, 93, 127, 56, 79, 97, 133,
PPG6_TOUT2 Base timer 13 output pin 186 194
. . 55, 76, 94, 128, 57,78, 98, 134,
PPG7_TOUTO Base timer 14 output pin 187 195
. . 56, 79, 95, 129, 58, 81, 99, 135,
PPG7_TOUT2 Base timer 15 output pin 188 196
PPG8_TOUTO Base timer 16 output pin 57, 78i8996’ 130, 59, 80’1%;;0’ 136,
. . 58, 69, 97, 131, | 60, 71, 101, 137,
PPG8 _TOUT2 Base timer 17 output pin 190 198
PPG9_TOUTO Base timer 18 output pin 59, 66igf’ 132, | 61, 68’11’%2’ 138,
. . 31, 34, 68, 99, 31, 34, 70, 103,
PPG9_TOUT2 Base timer 19 output pin 133, 192 139, 200
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. . 35, 60, 67, 100, 35, 62, 69, 104,
PPG10_TOUTO Base timer 20 output pin 134, 193 140, 201
PPG10_TOUT2 Base timer 21 output pin 36, 70’;)%1’ 137, | 36, 72’2%)915’ 143,
PPG11_TOUTO Base timer 22 output pin 37, 63’1%3(;2' 138, | 37, 65’2%)%6’ 144,
PPG11 TOUT2 Base timer 23 output pin | 38, 139, 160, 198 | 38, 145, 166, 206
PPGO/1/2/3/4/5_TIN1 | Base timer 0/2/4/6/8/10 . 96
input pin
Base timer
PPGOITIBISHONLT! | 1214116/18/20/22 input 161 167
pin
WOT RTC overflow output pin 161 167
PWM1MO SMC ch.0 output pin 128 134
PWM1M1 SMC ch.1 output pin 132 138
PWM1M2 SMC ch.2 output pin 138 144
PWM1M3 SMC ch.3 output pin 142 148
PWM1M4 SMC ch.4 output pin 148 154
PWM1M5 SMC ch.5 output pin 152 158
PWM1PO SMC ch.0 output pin 127 133
PWM1P1 SMC ch.1 output pin 131 137
PWM1P2 SMC ch.2 output pin 137 143
PWM1P3 SMC ch.3 output pin 141 147
PWM1P4 SMC ch.4 output pin 147 153
PWM1P5 SMC ch.5 output pin 151 157
PWM2MO SMC ch.0 output pin 130 136
PWM2M1 SMC ch.1 output pin 134 140
PWM2M2 SMC ch.2 output pin 140 146
PWM2M3 SMC ch.3 output pin 144 150
PWM2M4 SMC ch.4 output pin 150 156
PWM2M5 SMC ch.5 output pin 154 160
PWM2P0 SMC ch.0 output pin 129 135
PWM2P1 SMC ch.1 output pin 133 139
PWM2P2 SMC ch.2 output pin 139 145
PWM2P3 SMC ch.3 output pin 143 149
PWM2P4 SMC ch.4 output pin 149 155
PWM2P5 SMC ch.5 output pin 153 159
OCUO OTDO Output compare 0ch.0 |39, 140, 161, 170, | 39, 146, 167, 178,
- output pin 199 207
Output compare 0 ch.1 | 40, 141, 162, 169, | 40, 147, 168, 177,
OCU0_OTD1 output pin 200, 204 208, 212
OCU1 OTDO Output compare 1ch.0 41, 142, 201, 205 41, 148, 169, 209,
— output pin 213
OCU1l OTD1 Output compare lch.l 143, 202, 206 44,149, 170, 210,
- output pin 214
Output compare 2 ch.0 144, 163, 203, 45, 150, 171, 211,
OCU2_0TD0 output pin 207 215
OCU2_0TD1 Output compare 2.¢h.1 | ) 147 164 174 | 46, 153, 172, 182
- output pin
Output compare 3 ch.0 45, 89, 148, 165, | 47,91, 154, 173,
OCU3_OTDO0 output pin 175 183
Output compare 3 ch.1 | 32, 46, 149, 166, | 32, 48, 155, 174,
OCU3_OTD1 output pin 176 184
Output compare 4 ch.0 33, 47, 150, 167, 33, 49, 92, 156,
OCU4_0TDO output pin 177 175, 185
Output compare 4 ch.1 48, 84, 90, 151, 50, 86, 93, 157,
OCU4_OTD1 output pin 168, 178 176, 186
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OCU5 OTDO Output compare 5 ch.0 49,91, 118, 152, | 51, 94, 122, 158,
- output pin 179 187
Output compare 5 ch.1 50, 72, 92, 153, 52,74, 95, 123,
OCU5_OTD1 output pin 180 159, 188
Output compare 6 ch.0 53, 77, 96, 124,
OCU6_0OTDO output pin 51, 75, 154, 181 160, 189
Output compare 6 ch.1 54, 77, 93, 127, 56, 79, 97, 133,
OCU6_OTD1 output pin 186 194
Output compare 7 ch.0 55, 76, 94, 128, 57,78, 98, 134,
OCU7_OTDO output pin 187 195
Output compare 7 ch.1 56, 79, 95, 129, 58, 81, 99, 135,
OCU7_OTD1 output pin 188 196
Output compare 8 ch.0 57, 78, 96, 130, 59, 80, 100, 136,
OCU8_OTDO output pin 189 197
Output compare 8 ch.1 58, 69, 97, 131, | 60, 71, 101, 137,
OCU8_OTD1 output pin 190 198
Output compare 9 ch.0 59, 66, 98, 132, 61, 68, 102, 138,
OCU9_OTDO output pin 191 199
Output compare 9 ch.1 31, 34, 68, 99, 31, 34, 70, 103,
OCU9_OTD1 output pin 133, 192 139, 200
Output compare 10 ch.0 35, 60, 67, 100, 35, 62, 69, 104,
OCU10_OTDO output pin 134, 193 140, 201
Output compare 10 ch.1 | 36, 70, 101, 137, | 36, 72, 105, 143,
OCU10_OTD1 output pin 196 204
Output compare 11 ch.0 | 37, 63, 102, 138, | 37, 65, 106, 144,
OCU11_OTDO output pin 197 205
OCuU1l_OTD1 Output compare 11 ch.1 | 55 149 160 108 | 38, 145, 166, 206
- output pin
ICUO INO Input Capture 0 ch.0 input | 39, 140, 161, 170, | 39, 146, 167, 178,
- pin 199 207
ICUO IN1 Input Capture O ch.1 input | 40, 141, 162, 169, | 40, 147, 168, 177,
- pin 200, 204 208, 212
ICU1_INO Input Capturr)(ianl ch.0 input 41, 142, 201, 205 41, 148é11§39, 209,
ICUL IN1 Input Capture 1 ch.1 input| 143, 159, 202, |44, 149, 165, 170,
— pin 206 210, 214
Input Capture 2 ch.0 input 144, 163, 203, 45, 150, 171, 211,
ICUZ_INO pin 207 215
ICU2_IN1 Input Capt“g?nz ch-1input) 44 147, 164, 174 | 46, 153, 172, 182
ICU3 INO Input Capture 3 ch.0 input | 45, 89, 148, 165, | 47,91, 154, 173,
- pin 175 183
Input Capture 3 ch.1 input | 32, 46, 149, 166, | 32, 48, 155, 174,
ICU3_IN1 pin 176 184
Input Capture 4 ch.0 input | 33, 47, 150, 167, | 33, 49, 92, 156,
ICU4_INO pin 177 175, 185
ICU4 IN1 Input Capture 4 ch.1 input | 48, 84, 90, 151, 50, 86, 93, 157,
- pin 168, 178 176, 186
Input Capture 5 ch.0 input | 49, 91, 118, 152, | 51, 94, 122, 158,
ICUS_INO pin 179 187
Input Capture 5 ch.1 input| 50, 72, 92, 153, 52,74, 95, 123,
ICUS_IN1 pin 180 159, 188
ICU6_INO Input Capturt_e 6 ch.0 input 5175, 154, 181 53, 77, 96, 124,
pin 160, 189
Input Capture 6 ch.1 input | 54, 77, 93, 127, 56, 79, 97, 133,
ICU6_IN1 pin 186 194
ICU7 INO Input Capture 7 ch.0 input | 55, 76, 94, 128, 57, 78, 98, 134,
— pin 187 195
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Input Capture 7 ch.1 input| 56, 79, 95, 129, 58, 81, 99, 135,
ICU7_IN1 pin 188 196
ICU8 INO Input Captur(_e 8 ch.0input| 57,78, 96, 130, 59, 80, 100, 136,
— pin 189 197
Input Capture 8 ch.1 input| 58, 69, 97, 131, | 60, 71, 101, 137,
ICUB_IN1 pin 190 108
ICU9 INO Input Capturg 9ch.0input| 59, 66, 98, 132, 61, 68, 102, 138,
- pin 191 199
ICU9 IN1 Input Capture 9 ch.1 input| 31, 34, 68, 99, 31, 34, 70, 103,
— pin 133, 192 139, 200
Input Capture 10 ch.0 | 35, 60, 67, 100, | 35, 62, 69, 104,
ICUL0_INO input pin 134, 193 140, 201
Input Capture 10 ch.1 | 36, 70, 101, 137, | 36, 72, 105, 143,
ICU10_IN1 input pin 196 204
Input Capture 11 ch.0 37, 63, 102, 138, | 37, 65, 106, 144,
ICULL_INO input pin 197 205
ICU11_IN1 Input ?ﬁg{tj‘:rs nll ch-1 | 35 139,160, 198 | 38, 145, 166, 206
Sound generator ch.0
SGAO SGA oUtpULt pin 90, 97, 164 93, 101, 172
SGA1 Sound generator ch.1 | o, g8 165 205 | 94, 102, 173, 213
SGA output pin
Sound generator ch.2
SGA2 SGA outpUt pin 100, 167 96, 104, 175
SGA3 Sound generator ch.3 94, 118, 175 98, 122, 183
SGA output pin
Sound generator ch.0
SGOO SGO output pin 96, 163 92, 100, 171
SGO1 Sound generator ch-1 | o) o9 166 206 | 95,103, 174, 214
SGO output pin
SGO2 Sound generator ch.2 93, 101, 168 97, 105, 176
SGO output pin
Sound generator ch.3
SGO3 SGO output pin 95, 176 99, 123, 184
ANO(ALO) PCM PW'\Siﬁh'o output 128, 175 134, 183
AN1(AL1) PCM PW'\Siﬁh'l output 132, 179 138, 187
APO(AHO) PCM PW'\;if‘h'o output 127,174 133, 182
AP1(AH1) PCM PW“Sif]h'l output 131, 178 137, 186
BNO(BLO) PCM PW'\S”C]“'O output 130, 177 136, 185
BN1(BL1) PCM PW'\Sif‘h'l output 134, 181 140, 189
BPO(BHO) PCM PW'\Sif‘h'o output 129, 176 135, 184
BP1(BH1) PCM PW'\SirC]h'l output 133, 180 139, 188
12S0_ECLK 12S extgrnal cI_ock ch.0 50 52
input pin
12S1_ECLK 12S extgrnal cI_ock ch.1 56 58
input pin
12S0_SCK 12S continuous _serlal 55 57
clock ch.0 pin
12S1 SCK I12S continuous ;enal 59 61
— clock ch.1 pin
I2S0 SD 12S serial data ch.0 pin 51 53
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I2S1 SD 12S serial data ch.1 pin 57 59
12S0_WS 12S word select ch.0 pin 54 56
1251 WS 12S word select ch.1 pin 58 60

Audio DAC external
C L capacity connection 8 8
output pin (L) .
Audio DAC external O’\rl]oég‘\]/ggzbée
CR capacity connection 4 4 leave o enX'
output pin (R) P
DAC_L Audio DAC output pin (L) 7 7
DAC R Audio DAC output pin (R) 3 3
Free-run timer ch.0/1/2/3
FRTO/1/2/3_TEXT clock input pin 160 166
FRT4/5/6/7 TEXT | Free-funtimer ch.4/5/6/7 166 174
clock input pin
Free-run timer ch.4/5/6/7
FRT8/9/10/11_TEXT clock input pin 95 99
TINO Reload Flmer ch.o event 35 35 96
input pin
TINL Reload _tlmer c_h.l event 37,93 37,97
input pin
TIN2 Reload .tlmer ch.Z event 39, 94 39, 98
input pin
TIN3 Reload Flmer ch.S event 41, 95 41, 99
input pin
TIN16 Reload t_|mer ch.16 event 100 45, 104
input pin
TINL7 Reload t!mer ch.l? event 45, 102 47, 106
input pin
TIN18 Reload t!mer ch.18 event 47, 162 49, 168
input pin
TIN19 Reload t_|mer ch.19 event 49 51,170
input pin
TIN32 Reload t!mer ch.32 event 51,164 53 172
input pin
TIN33 Reload t!mer ch.SS event 55. 166 57,174
input pin
TIN34 Reload t_|mer ch.34 event 57,168 59,176
input pin
TIN35 Reload t_|mer ch.35 event 59 61,123
input pin
TIN4S Reload t!mer ch.48 event 159 165
input pin
TIN49 Reload t_|mer ch.49 event 89 91
input pin
TOTO Reload tlmgirnch.o output 34, 96 34, 100
TOT1 Reload tlmgirnch.l output 36, 97 36, 101
TOT?2 Reload tlmgirnch.Z output 38, 98 38, 102
TOT3 Reload tlmgirnch.3 output 40, 99 40, 103
TOT16 Reload tlmeprirfh.16 output 101 44, 105
TOT17 Reload tlme;ir(]:h.ﬂ output 44, 160 46, 166
TOT18 Reload tlme;irc;‘h.18 output 46, 161 48, 167
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Port Name Description TEQFP-208 TEQFP-216 Remark
TOT19 Reload tlmeprirc]h.19 output 48 50, 169
TOT32 Reload tlmeF:ir(:h.SZ output 50, 163 52,171
TOT33 Reload tlmeprirc]h.33 output 54. 165 56,173
TOT34 Reload tlmeprirc]h.34 output 56, 167 58, 175
TOT35 Reload tlmeF:ir(:h.SS output 58, 118 60, 122
Up/Down counter AIN
AINS8 input pin ch.8 190 92, 198
Up/Down counter AIN
AIN9 input pin ch.9 93, 193 97, 201
BINS Up/Down counter BIN 90, 191 93, 199
input pin ch.8
Up/Down counter BIN
BIN9 input pin ch.9 94, 196 98, 204
Up/Down counter ZIN
ZIN8 input pin ch.8 91, 192 94, 200
ZIN9 Up/Down counter ZIN 95, 197 99, 205
input pin ch.9
RMII_RXERR Ethernet pin 35 35
RMIl REFCLK Ethernet pin 36 36
RMII_RXO0 Ethernet pin 37 37
RMIlI_RX1 Ethernet pin 38 38
RMII_TXDO Ethernet pin 39 39
RMII_TXD1 Ethernet pin 40 40
RXDO Ethernet pin 48 50
RXD1 Ethernet pin 49 51
RXD2 Ethernet pin 50 52
RXD3 Ethernet pin 51 53
TXDO Ethernet pin 44 46
TXD1 Ethernet pin 45 47
TXD2 Ethernet pin 46 48
TXD3 Ethernet pin 47 49
RXER Ethernet pin 56 58
Pin 34 is not
RXDV Ethernet pin 34,57 34,59 supported on
revision M
RXCLK Ethernet pin 55 57
TXER Ethernet pin 60 62
TXEN Ethernet pin 41 41
TXCLK Ethernet pin 54 56
MDC Ethernet pin 31 31
MDIO Ethernet pin 32 32
MLBCLK MediaLB pin 84 86
MLBDAT MedialLB pin 82 84
MLBSIG MedialLB pin 83 85
Described as
. TXOUT4M in
TxCLK- LVDS clock output pin 21 21 EPD-Link
Converter
Described as
. TXOUT4P in
TXCLK+ LVDS clock output pin 20 20 FPD-Link
Converter
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S6J32E, S6J32F, S6J32G Series

Port Name Description TEQFP-208 TEQFP-216 Remark
Described as
. TXOUTOM in
TxDOUTO- LVDS data output pin 25 25 EPD-Link
Converter
Described as
. TXOUTOP in
TxDOUTO+ LVDS data output pin 24 24 EPD-Link
Converter
Described as
. TXOUT1M in
TxDOUT1- LVDS data output pin 23 23 EPD-Link
Converter
Described as
. TXOUT1P in
TxDOUT1+ LVDS data output pin 22 22 FPD-Link
Converter
Described as
. TXOUT2M in
TxDOUT2- LVDS data output pin 19 19 EPD-Link
Converter
Described as
. TXOUT2P in
TxDOUT2+ LVDS data output pin 18 18 EPD-Link
Converter
Described as
. TXOUT3M in
TxDOUT3- LVDS data output pin 17 17 EPD-Link
Converter
Described as
. TXOUT3P in
TxDOUT3+ LVDS data output pin 16 16 EPD-Link
Converter
G SCLKO Graphic HS-SPI clock 72 74
— output pin
G_SDATA0_0 Graphic HiﬁPIO data O 75 77
G_SDATAO_1 Graphic HiﬁPIO data 1 77 79
G_SDATAO_2 Graphic HiﬁPIO data 2 76 78
G_SDATAO_3 Graphic HiﬁPIO data 3 79 81
G_SDATAL 0 Graphic HiﬁPll data O 66 68
G_SDATAL 1 Graphic HiﬁPll data 1 68 70
G_SDATA1 2 Graphic HiﬁPll data 2 67 69
G_SDATAL 3 Graphic HiﬁPll data 3 70 72
G SSELO Graphic HS-SPI select 0 78 80
— output pin
G SSEL1 Graphic HS-SPI select 1 69 71
— output pin
G CK 1 Hyper Bus F1)irclzlock output 63 65
G CS#l 1 Hyper Bus 1 ;elect 1 70 72
— — output pin

Document Number: 002-10689 Rev *J

Page 42 of 167



&= CYPRESS

~ag> EMBEDDED IN TOMORROW

S6J32E, S6J32F, S6J32G Series

Port Name Description TEQFP-208 TEQFP-216 Remark
G cs#2 1 Hyper Bus 1 ;elect 2 75 77
- — output pin
G _DQO_1 Hyper Bus 1 Data 0 pin 69 71
G DQ1 1 Hyper Bus 1 Data 1 pin 68 70
G DQ2_1 Hyper Bus 1 Data 2 pin 67 69
G DQ3_1 Hyper Bus 1 Data 3 pin 66 68
G DQ4_1 Hyper Bus 1 Data 4 pin 76 78
G_DQ5 1 Hyper Bus 1 Data 5 pin 77 79
G_DQ6_1 Hyper Bus 1 Data 6 pin 78 80
G_DQ7_1 Hyper Bus 1 Data 7 pin 79 81
Hyper Bus 1 RWDS pin
G_RWDS_1 #699 72 74
G CK 2 Hyper Bus sir?bCk output 44 46
G CS#l 2 Hyper Bus 2 gelect 1 49 51
- — output pin
G CSH#2 2 Hyper Bus 2 gelect 2 51 53
output pin
G _DQO 2 Hyper Bus 2 Data 0 pin 48 50 Not available
G DQ1 2 Hyper Bus 2 Data 1 pin 47 49 on S6J32EE,
G DQ2 2 Hyper Bus 2 Data 2 pin 46 48 S6J32FE
G_DQ3 2 Hyper Bus 2 Data 3 pin 45 47
G _DQ4 2 Hyper Bus 2 Data 4 pin 54 56
G _DQ5 2 Hyper Bus 2 Data 5 pin 55 57
G _DQ6_2 Hyper Bus 2 Data 6 pin 56 58
G _DQ7 2 Hyper Bus 2 Data 7 pin 57 59
G_RWDS 2 Hyper Bus 2 RWDS pin 50 52
M_SCLKO MCU HS-SI;!nclock output 63 65
M_SDATAO 0 MCU HS-SPIO data 0 pin 66 68
M_SDATAO 1 MCU HS-SPIQ data 1 pin 68 70
M_SDATAO 2 MCU HS-SPIOQ data 2 pin 67 69
M_SDATAO_3 MCU HS-SPIOQ data 3 pin 70 72
M_SDATA1 0 MCU HS-SPI1 data 0 pin 75 77
M_SDATA1 1 MCU HS-SPI1 data 1 pin 77 79
M_SDATA1 2 MCU HS-SPI1 data 2 pin 76 78
M_SDATA1 3 MCU HS-SPI1 data 3 pin 79 81
M SSELO MCU HS-SPI _select 0 69 7
- output pin
M SSEL1 MCU HS-SPI ;elect 1 78 80
- output pin
M_CK_0 MCU Hyper Bl_Js clock 63 65
output pin
M CS#1 0 MCU Hyper Bus_ select 1 70 72
- - output pin
M CSH2 0 MCU Hyper Bus_ select 2 75 77
- - output pin
M_DQO_0 MCU HypeprirI]Bus Data O 69 71
M_DQ1L 0 MCU Hypeprirl?us Data 1 68 70
M_DQ2 0 MCU Hypeprirll3us Data 2 67 69
M_DQ3_0 MCU Hypeprir?US Data 3 66 68
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S6J32E, S6J32F, S6J32G Series

Port Name Description TEQFP-208 TEQFP-216 Remark
M_DQ4_0 MCU Hypeprirl?us Data 4 76 78
M_DQ5_0 MCU Hypeprirl?us Data 5 77 79
M_DQ6_0 MCU Hypeprirl?us Data 6 78 80
M_DQ7 0 MCU Hypeprirl?us Data 7 79 81
M RWDS 0 MCU Hyper Bus RWDS 72 74
— — pin #699
DSP0O CLK Display 0 Clock output pin 32,58 32,60
DSPO CLK- Display 0 RSD.S Clock 33 33
- output pin
DSPO CLK+ Display 0 RSD_S Clock 32 32
- output pin
DSPO_CTRLO Display 0 (;’)‘i’r:‘”o' output | 59 60, 196 61, 62, 204
DSPO_CTRL1L Display 0 %‘i’r:‘"o' output | 31 60, 197 31, 62, 205
DSPO CTRL2 Display 0 C(_)ntrol output 33, 57, 60, 82, 33,59, 62, 84,
- pin 198 206
DSPO_CTRL3 Display 0 (;’)‘i’r:‘”o' output 83, 199 85, 207
DSPO_CTRL4 Display 0 %‘i’r:‘"o' output 84, 200 86, 208
DSPO_CTRL5 Display 0 %?r:“m' output 201 209
DSPO_CTRL6 Display 0 %‘i’:tro' output 202 210
DSPO_CTRL7 Display 0 %‘i)r?"o' output 203 211
DSPO_CTRLS Display 0 %?r?"o' output 204 212
DSPO_CTRLO Display 0 %‘i’:tro' output 205 213
DSPO_CTRL10 | Display0 %‘i)r?"o' output 206 214
DSPO_CTRL11 Display 0 %?r?"o' output 207 215
DSPO_DATAO 0O Display 0 Data output pin 34 34
DSPO_DATAQ_1 Display 0 Data output pin 36 36
DSPO_DATAOQ_2 Display 0 Data output pin 38 38
DSPO_DATAO0_3 Display 0 Data output pin 40 40
DSPO_DATAO 4 Display 0 Data output pin 31 31,44
DSPO_DATAO 5 Display 0 Data output pin 44 46
DSPO_DATAO_6 Display 0 Data output pin 46 48
DSPO_DATAOQ 7 Display 0 Data output pin 48 50
DSPO_DATAO_8 Display 0 Data output pin 50 52
DSPO_DATAO 9 Display 0 Data output pin 54 56
DSPO_DATA0 10 Display 0 Data output pin 56 58
DSPO_DATAO_11 Display 0 Data output pin 32,58 32, 60
DSPO_DATA1 0O Display 0 Data output pin 35 35
DSPO_DATA1 1 Display 0 Data output pin 37 37
DSPO_DATAl1 2 Display 0 Data output pin 39 39
DSPO_DATAl1 3 Display 0 Data output pin 41 41
DSP0O_DATAl1 4 Display 0 Data output pin 33 33,45
DSPO_DATA1 5 Display 0 Data output pin 45 47
DSPO DATAl 6 Display 0 Data output pin 47 49
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S6J32E, S6J32F, S6J32G Series

Port Name Description TEQFP-208 TEQFP-216 Remark
DSPO_DATAl1 7 Display 0 Data output pin 49 51
DSPO_DATA1 8 Display 0 Data output pin 51 53
DSPO_DATA1 9 Display 0 Data output pin 55 57
DSPO_DATA1_10 Display 0 Data output pin 31,57 31,59
DSPO DATA1 11 Display 0 Data output pin 33,59 33,61
DSPO_DATA_Do- | Display 0 RSDS Data 35 35

- - output pin
DSPO_DATA Do+ | Display 0RSDS Data 34 34
- — output pin
DSPO_DATA D1- | Display 0 RSDS Data 37 37
- — output pin
DSPO_DATA_ D1+ | Display O RSDS Data 36 36
- — output pin
DSPO_DATA_D2- | Display 0 RSDS Data 39 39
- - output pin
DSPO_DATA_D2+ | Display O RSDS Data 38 38
— — output pin
DSPO_DATA D3- | Display O RSDS Data 41 41
- — output pin
DSPO DATA D3+ | Display0RSDS Data 40 40
- - output pin
DSPO_DATA_D4- | Display 0 RSDS Data . 45
- — output pin
DSPO_DATA_ D4+ | Display O RSDS Data ; 44
- — output pin
DSPO_DATA_D5- | Display 0 RSDS Data 45 47
- — output pin
DSPO_DATA_ D5+ | DisPlay O RSDS Data 44 46
- - output pin
DSPO_DATA_D6- Display 0 RSDS Data 47 49
- — output pin
DSPO_DATA D6+ | PDisplay 0RSDS Data 46 48
- — output pin
DSPO_DATA D7- | Display 0 RSDS Data 49 51
- - output pin
DSPO_DATA D7+ | Display 0RSDS Data 48 50
- — output pin
DSPO_DATA_Ds- | Display 0 RSDS Data 51 53
- — output pin
DSPO_DATA D8+ | Display 0RSDS Data 50 52
- — output pin
DSPO_DATA Do9- | Display 0 RSDS Data 55 57
- — output pin
DSPO_DATA D9+ | Display 0 RSDS Data 54 56
- - output pin
DSPO_DATA_Dio- | DisPlay 0 RSDS Data 57 59
- - output pin
DSPO_DATA D10+ | DiSPlay0RSDS Data 56 58
- — output pin
DSPO_DATA_D11- | Dislay 0 RSDS Data 59 61
- - output pin
DSPO_DATA D11+ | Display0RSDS Data 58 60
- - output pin
DSP1 _CLK Display 1 Clock output pin 199, 204 207,212
DSP1_CTRLO Display 1 Cp‘i’r?”o' output 200, 207 208, 215
DSP1_CTRL1 Display 1 %?:"O' output 201, 206 200, 214
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S6J32E, S6J32F, S6J32G Series

Port Name Description TEQFP-208 TEQFP-216 Remark
DSP1_CTRL2 Display 1 Cp?:"o' output 198, 205 206, 213
DSP1_DATAO O Display 1 Data output pin 203 211
DSP1 DATAO 1 Display 1 Data output pin 201 209
DSP1 DATAOQ 2 Display 1 Data output pin 199 207
DSP1 DATAO 3 Display 1 Data output pin 197 205
DSP1_DATAO 4 Display 1 Data output pin 193 201
DSP1_DATAO 5 Display 1 Data output pin 191 199
DSP1 _DATAO_6 Display 1 Data output pin 189 197
DSP1 DATAOQ 7 Display 1 Data output pin 187 195
DSP1 DATAO 8 Display 1 Data output pin 181 189
DSP1_DATAO_9 Display 1 Data output pin 179 187
DSP1_DATAO0_10 Display 1 Data output pin 177 185
DSP1_DATAO_11 Display 1 Data output pin 175 183
DSP1 DATAl 0O Display 1 Data output pin 202 210
DSP1 DATAl 1 Display 1 Data output pin 200 208
DSP1_DATA1 2 Display 1 Data output pin 198 206
DSP1_DATA1 3 Display 1 Data output pin 196 204
DSP1_DATAl1_4 Display 1 Data output pin 192 200
DSP1 DATAl 5 Display 1 Data output pin 190 198
DSP1 DATAl 6 Display 1 Data output pin 188 196
DSP1_DATA1 7 Display 1 Data output pin 186 194
DSP1_DATAl1 8 Display 1 Data output pin 180 188
DSP1_DATA1 9 Display 1 Data output pin 178 186
DSP1 DATA1_10 Display 1 Data output pin 176 184
DSP1_DATA1 11 Display 1 Data output pin 174 182
CAPO CLK Video (_:apture_ 0 Clock 59 61
- input pin
CAPO_DATAO Video Capture 0 Data 31 31
- input pin
CAPO_DATAL Video Capture 0 Data 32 32
- input pin
CAPO DATA2 Video _Captur(_a 0 Data 33 33
- input pin
CAPO_DATA3 Video Capture 0 Data 34 34
- input pin
CAPO_DATA4 Video Capture 0 Data 35 35
- input pin
CAPO DATAS Video _Captur(_a 0 Data 36 36
- input pin
CAPO_DATAG Video Capture 0 Data 37 37
= input pin
CAPQ_DATA7 Video Capture 0 Data 38 38
- input pin
CAPO DATAS Video _Capturt_e 0 Data 39 39
- input pin
CAPO DATA9 Video _Capturt_e 0 Data 40 40
- input pin
CAPO_DATA10 Video Capture 0 Data 41 41
- input pin
CAPO_DATA11 Video Capture 0 Data 44 44, 46
- input pin
CAPO_DATA12 Video Capture 0 Data 45 45, 47
- input pin
CAPO_DATA13 Video Capture 0 Data 44, 46 46, 48
- input pin
CAPO_DATA14 Video Capture 0 Data 45, 47 47, 49
— input pin
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Port Name Description TEQFP-208 TEQFP-216 Remark
CAPO_DATA15 Video Capture 0 Data 46, 48 48, 50

— input pin

CAPQ_DATA16 Video Capture 0 Data 47 49
- input pin

CAPO_DATA17 Video Capture 0 Data 48 50
— input pin

CAPO_DATA18 Video Capture 0 Data 49 51
— input pin

CAPQ_DATA19 Video Capture 0 Data 50 52
- input pin

CAPO_DATA20 Video Capture 0 Data 51 53
- input pin

CAPO_DATA21 Video Capture 0 Data 54 56
- input pin

CAPO_DATA22 Video Capture 0 Data 55 57
- input pin

CAPO_DATA23 Video Capture 0 Data 56 58
- input pin

CAPO_DATA24 Video Capture 0 Data 82 84
- input pin

CAPO_DATA25 Video Capture 0 Data 83 85
- input pin

CAPO_DATA32 Video Capture 0 Data 56, 57 58, 59

input pin

CAPO_DATA33 Video Capture 0 Data 58 60
- input pin

CAPO_DATA34 Video Capture 0 Data 60 62
- input pin

CAPO_DATA35 Video Capture 0 Data 57 59
- input pin

Indicator PWM output pin
INDICATORO_O 0 (It can also be obtained 92 95
from INDICATORO_1)
Indicator PWM output pin
INDICATORO_1 1 (It can also be obtained 170 178
from INDICATORO_0)

PO_00 GPIO port 40 40

PO_01 GPIO port 41 41

PO _02 GPIO port - 44

PO _03 GPIO port - 45

PO _04 GPIO port 44 46

PO_05 GPIO port 45 47

PO_06 GPIO port 46 48

PO _07 GPIO port 47 49

PO _08 GPIO port 48 50

PO_09 GPIO port 49 51

PO_10 GPIO port 50 52

PO_11 GPIO port 51 53

PO 12 GPIO port 54 56

P0_13 GPIO port 55 57

PO_14 GPIO port 56 58

PO_15 GPIO port 57 59

PO_16 GPIO port 58 60

PO 17 GPIO port 59 61

PO_18 GPIO port 32 32

PO_19 GPIO port 33 33

P0_26 GPIO port 82 84

PO 27 GPIO port 83 85
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Port Name Description TEQFP-208 TEQFP-216 Remark
PO_28 GPIO port 84 86
PO 30 GPIO port 72 74
PO 31 GPIO port 75 77
P1 00 GPIO port 77 79
P1 01 GPIO port 76 78
P1 02 GPIO port 79 81
P1 03 GPIO port 78 80
P1 04 GPIO port 69 71
P1 05 GPIO port 66 68
P1 06 GPIO port 68 70
P1 07 GPIO port 67 69
P1 08 GPIO port 70 72
P1 09 GPIO port 63 65
P2 16 GPIO port 170 178
P2 17 GPIO port 169 177
P2 19 GPIO port 159 165
P2 22 GPIO port 89 91
P2 24 GPIO port - 92
P2 25 GPIO port 90 93
P2 26 GPIO port 91 94
p2_27 GPIO port 92 95
P2_28 GPIO port - 96
P2 29 GPIO port 93 97
P2 30 GPIO port 94 98
P2 31 GPIO port 95 99
P3 00 GPIO port 96 100
P3 01 GPIO port 97 101
P3 02 GPIO port 98 102
P3 03 GPIO port 99 103
P3 04 GPIO port 100 104
P3_05 GPIO port 101 105
P3 06 GPIO port 102 106
P3_07 GPIO port 160 166
P3 08 GPIO port 161 167
P3 09 GPIO port 162 168
P3_10 GPIO port - 169
P3_11 GPIO port - 170
P3 12 GPIO port 163 171
P3 13 GPIO port 164 172
P3 14 GPIO port 165 173
P3 15 GPIO port 166 174
P3 16 GPIO port 167 175
P3_17 GPIO port 168 176
P3 18 GPIO port 118 122
P3 19 GPIO port - 123
P3 20 GPIO port - 124
P3_21 GPIO port 127 133
P3 22 GPIO port 128 134
P3 23 GPIO port 129 135
P3 24 GPIO port 130 136
P3 25 GPIO port 131 137
P3_26 GPIO port 132 138
P3 27 GPIO port 133 139
P3 28 GPIO port 134 140
P3 29 GPIO port 137 143
P3 30 GPIO port 138 144
P3 31 GPIO port 139 145
P4 00 GPIO port 140 146
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Port Name Description TEQFP-208 TEQFP-216 Remark
P4 01 GPIO port 141 147
P4 02 GPIO port 142 148
P4 03 GPIO port 143 149
P4 04 GPIO port 144 150
P4 05 GPIO port 147 153
P4 06 GPIO port 148 154
P4 07 GPIO port 149 155
P4 08 GPIO port 150 156
P4 09 GPIO port 151 157
P4 10 GPIO port 152 158
P4 11 GPIO port 153 159
P4 12 GPIO port 154 160
P4 25 GPIO port 204 212
P4 26 GPIO port 205 213
P4 27 GPIO port 206 214
P4 28 GPIO port 207 215
P4 29 GPIO port 174 182
P4 30 GPIO port 175 183
P4 31 GPIO port 176 184
P5 00 GPIO port 177 185
P5 01 GPIO port 178 186
P5 02 GPIO port 179 187
P5 03 GPIO port 180 188
P5 04 GPIO port 181 189
P5 05 GPIO port 186 194
P5 06 GPIO port 187 195
P5 07 GPIO port 188 196
P5 08 GPIO port 189 197
P5 09 GPIO port 190 198
P5 10 GPIO port 191 199
P5 11 GPIO port 192 200
P5 12 GPIO port 193 201
P5 13 GPIO port 196 204
P5 14 GPIO port 197 205
P5 15 GPIO port 198 206
P5 16 GPIO port 199 207
P5 17 GPIO port 200 208
P5 18 GPIO port 201 209
P5 19 GPIO port 202 210
P5 20 GPIO port 203 211
P5 21 GPIO port 31 31
P5 22 GPIO port 60 62
P5_27 GPIO port 34 34
P5 28 GPIO port 35 35
P5 29 GPIO port 36 36
P5 30 GPIO port 37 37
P5 31 GPIO port 38 38
P6_00 GPIO port 39 39
P6 01 GPIO port - -
P6 02 GPIO port - -
P6 03 GPIO port - -
P6 04 GPIO port - -
P6 05 GPIO port - -
P6 06 GPIO port - -
P6_07 GPIO port - -
P6 08 GPIO port - -
P6 09 GPIO port - -
P6 10 GPIO port - -
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Port Name Description TEQFP-208 TEQFP-216 Remark
P6 11 GPIO port - -
P6 12 GPIO port - -
P6 13 GPIO port - -
P6 14 GPIO port - -
P6 15 GPIO port - -
P6 16 GPIO port - -
P6 17 GPIO port - -
P6 18 GPIO port - -
P6 19 GPIO port - -
P6 20 GPIO port - -
P6_21 GPIO port - -
P6_22 GPIO port - -
P6_23 GPIO port - -
P6 24 GPIO port - -
P6 25 GPIO port - -
P6 26 GPIO port - -
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6.2 Remarks

Notes:
—  The port description list shows the port function of the description, which is mounted and supported on the product. The
function, which is not described in this table, is not supported and assured.

—  Only the specified GPIOs can be used as inputs. Otherwise, undesired chip behavior can occur.
—  See the function list of the product as well.

7. Precautions and Handling Devices

7.1 Handling Precautions

All 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, and so on.). This page describes precautions that must be
observed to minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

7.1.1 Precautions for Product Design

This section describes precautions when designing electronic equipment using semiconductor devices.

Absolute Maximum Ratings

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

Recommended Operating Conditions

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

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

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

Processing and Protection of Pins

Follow these precautions when handling the pins, which connect semiconductor devices to power supply and input/output
functions.

1. Preventing overvoltage and overcurrent conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device,
and in extreme cases, leads to permanent damage of the device. Try to prevent such overvoltage or overcurrent 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.
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7.1.2 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

You can mount lead-insertion type packages on printed circuit boards by two methods: direct soldering on the board or mounting
by using a socket.

Direct mounting on 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 you verify the surface treatment of socket contacts and IC
leads 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.

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.

Pb-free Packaging

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

Storage of Semiconductor Devices

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

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

2. Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between
5 °C and 30 °C. For dry packages, the recommended relative humidity range is 40% to 70%.

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

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

Baking

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

Condition: 125 °C/24 h
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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%.

You may need to use an apparatus for ion generation to remove electricity.

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

Eliminate static body electricity by using rings or bracelets connected to the ground through high resistance (on the level of

1 MQ). Wearing 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.

wn

7.1.3 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.

Check the latest handling precautions at the following URL:
http://www.cypress.com/fildocuments/fj/datasheet/e-ds/DS00-00004.pdf
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7.2 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.

Take care that analog power supplies (AVCC, AVRH) and analog inputs do not exceed the digital power supply (VCC) at the
analog system power-on and power-off times.

The power-on sequence is as follows. Simultaneously, turn on the digital supply voltage (VCC) and analog supply voltages
(AVCC, AVRH).

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 kilo ohms 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.

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 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 7-1 Pin Assignment

U Ve
@,

! .
[ ] VHC! [ 1 [] Vi!
{ VSsS :|
vce vee e

VSS :I;,

B
R

,
L

In addition, consider connecting with low impedance from the power supply source to the VCC and VSS of this device.
We recommend connecting a ceramic capacitor as a bypass capacitor between VCC and VSS, near this device.

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.
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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.

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/AVRL5 = VSS.

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 AVRL5) and
analog inputs (ANO to AN63) of an A/D converter.

At the power-off time, turn off the power supplies and analog inputs of the A/D converter, and then turn off the digital power
supply (VCC). Perform these power-on and power-off operations without AVRH exceeding AVCC. Even when using a pin shared
with an analog input as an input port, do not allow the input voltage to exceed AVCC. (Turning on or off the analog supply voltage
and digital supply voltage simultaneously is not a problem.)

Method to Switch off VCC12 during Power-off Sequence

During power-off sequence, it is necessary to switch off VCC12 by driving the PSC1 pin low by entering PSS mode (power
domain 2 off). If VCC12 needs to be switched off by other means, RSTX needs to be asserted before switching off VCC12 to
deactivate the operation of the VCC12 supplied domain below the operation assurance range.

C Pin Processing

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

Precautions on Designing a Mounting Substrate

Take measures against heat generation from the package 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.

Writing to a Register Containing a Status Flag

In writing to a register containing a status flag (particularly an interrupt request flag) 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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8. Electrical Characteristics

8.1 Absolute Maximum Rating

S6J32E, S6J32F, S6J32G Series

Rating
Parameter Symbol Unit Remarks
Min Max
Vces Vss-0.3 Vss+6.0 \%
Vcess Vss-0.3 Vss+6.0 Vv Veess < Vees
Vces Vss-0.3 Vss+4.0 \Y; Vces < Vees
o DVce Vss-0.3 Vss+6.0 \% DVce < Vees
Power supply voltage™ "2
Vceiz < Veess
Vceiz < Vees
Vceiz Vss-0.3 Vss+1.8 \% Veots € DVec
Vcei1z2 < AVees
AVcces Vss-0.3 Vss+6.0 \% AVcces < Vees
AVccs_DAC | Vss-0.3 Vss+4.0 \% for DAC
Analog supply voltage™ "2 VCCS—TL)Y DS_ | vss-03 | Vss+4.0 V | forLvDS
AVCC?;,—L"D/ DS | Ves-0.3 | Vss+a.0 V| for LVDS PLL
Analog reference voltage™ AVRH5 Vss-0.3 Vss+6.0 \ AVRHS < AVces
Vii Vss-0.3 Vces+0.3 \Y; 5-V pins not shared SMC
n | " Vi2 Vss-0.3 | DVcc+0.3 V 5-V pins shared SMC
put voltage Via Vss0.3 | Vccst0.3 V| 3-Vpins
Vie Vss-0.3 | Vcesst+0.3 V 5-V/3-V pins
Analog pin input voltage Via1 Vss-0.3 Veest0.3, \Y 5-V pins not shared SMC
: AVces+0.3 P
(Input voltage for pins shared DVcces+0.3, .
with ADC) * Viaz Vss-0.3 AVees+0.3 \ 5-V pins shared SMC
Vo1 Vss-0.3 | Vces+0.3 \Y 5-V pins not shared SMC™3
Output voltage™ Vo2 Vss-0.3 | DVce+0.3 \% 5-V pins shared SMC™3
Vo3 Vss-0.3 | Vces+0.3 Vv 3-V pins
Voa Vss-0.3 | Vcesst+0.3 V 5-V/3-V pins
Maximum clamp current [IcLave] - 4 mA |12
Total maximum clamp current ZllcLawe | - 20 mA “12,*A
loLt - 35 mA When setting is 1 mA’6. 7.8
loL2 - 7 mA | When setting is 2 mA*.*7."8.*9
loLs - 10 mA When setting is 5 mA’6. *7."8.*9
"L"-level maximum output loLa - 16 mA When setting is 10 mA™
current™ lois - 30 mA When setting is 20 mA™
loLe - 40 mA When setting is 30 mA"’
loL7 - 8 mA When setting is 3 mA "0
loLs - 1 mA When setting is 6 mA "™
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Rating
Parameter Symbol i Unit Remarks
Min Max
loLavi - 1 mA When setting is 1 mA™ "7 "8
loLav2 - 2 mA When setting is 2 mA™: 7.8, "9
loLavs - 5 mA When setting is 5 mA™: 7.8, "9
"L"level average output loLava - 10 mA When setting is 10 mA™®
current™ loLavs - 20 mA When setting is 20 mA™
loLave - 30 mA When setting is 30 mA"7
loLav? - 3 mA When setting is 3 mA "0
loLavs - 6 mA When setting is 6 mA ™!
2lou1 - 50 mA *6, 10
"L"-level total out "5 oLz - 250 mA 1~
- put current Slors a 50 mA 5
>loLa - 50 mA *9, *11
loH1 - -3.5 mA When setting is 1 mA™: 7. "8
loHz2 - -7 mA When setting is 2 mA™: 7. 8. "9
Hevel ) loHs - -10 mA When setting is 5 mA’6 *7."8.*9
cﬂr;eenvt: maximum output loHa - -16 mMA | When setting is 10 mA™
lons - -30 mA When setting is 20 mA™
loHe - -40 mA When setting is 30mA*”
loHs - -11 mA When setting is 6 mA ™!
loHav1 - -1 mA When setting is 1 mA’6.*7."8
loHav2 - -2 mA When setting is 2 mA’6. *7."8.*9
"H"Jevel average output loHAv3 - -5 mA When sett?ng is 5 mA™.*7. "8,
- lonava - -10 MA | When setting is 10 mA”™®
current - p
loHavs - -20 mA When setting is 20 mA™
lonHave - -30 mA When setting is 30 mA™”
loHavs - -6 mMA | When setting is 6 mA "™
2lom1 - -50 mA *6, *10
. 2lomz - -250 mA 7
"H"-level total output current™ Slors : 50 mA p
ZloHa - -50 mA *9,*11
Power dissipation and operation Po : 3300 mw -
temperature Case 1 Ta -40 97 e Both should be satisfied.
Tc -40 +144 °C
Power dissipation and operation Po — 3150 mw -
temperature Case 2 Ta -40 +100 < Both should be satisfied.
Tc -40 +144 °C
Power dissipation and operation Po _ 3000 mw -
temperature Case 3 Ta -40 +102 e Both should be satisfied.
Tc -40 +144 °C
Power dissipation and operation Po — 2900 mw -
temperature Case 4 Ta -40 +105 < Both should be satisfied.
Tc -40 +144 °C
The minimum value depends on the
system specification of heat
. radiation. The described value is
System Thermal Resistance o ) 16 "W estimated under the condition which
is specified at Operation Assurance
Condition.
Package Thermal Resistance Tac - 7.5 °CW | -
Storage temperature Tstg -55 +150 °C -
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*4:

*5:

*6:
*T:
*8:
*9:

*10:
*11:

*12:

*13:

*A:

These parameters are based on the condition that VSS = AVSS = DVSS =0.0 V.

Take care that DVCC and AVCCS5 do not exceed VCCS5 at, for example, the power-on time.
It is strongly recommended to set VCC5, DVCC, and AVCCS5 to the same voltage during operation (see *13).

The maximum output current is defined as the value of the peak current flowing through any
one of the corresponding pins.

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.

The total output current is defined as the maximum current value flowing through all of
corresponding pins.

Output of 5-V pins.
Output of SMC pins.
Output of 5-V/3-V pins.
Output of 3-V pins.
Output of I2C.

Output of Media LB pins

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

Take care that the output voltage of ADC shared pins does not exceed AVCC5+0.3 V because ADC Analog input pins
(ANO-49) are internally connected to the analog elements. It is strongly recommended to set VCC5, DVCC, and AVCC5 to
the same voltage.

Relevant pins: All general-purpose ports and analog input pins

. Corresponding pins: all general-purpose ports

. Use within the operation assurance condition (See 8.2. Operation Assurance ).

. Use at DC voltage (current).

. The +B signal should always be applied by connecting a limiting resistor between the +B signal and the microcontroller.

. The value of the limiting resistor should be set so that the current input to the microcontroller pin does not exceed rated
values at any time regardless of 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.

. It is recommended to confirm that the maximum ratings at the pins is not exceeded using simulation based on the IBIS
model. Variation of the resistance and voltages shall be included for this simulation.
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Example of a recommended circuit

S6J3200 series

Protection diode ~~——, \\ Current limiting resistor
M\ O +Binput (12t 16 V)

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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8.2 Operation Assurance Condition

S6J32E, S6J32F, S6J32G Series

Symbol Value
Parameter Unit Remarks
Corresponding q
Power Supply el Min Max
Vces Vss 4.5 55 \Y
4.5 5.5 V
Vcess Vss 30 36 Vv
DVcc DVss 4.5 5.5 V - .
AVccs AVss 45 | 55 Vv Sﬁec'f'ed electric
Vees Vss 3.0 36 v c aracte_rlstlc.s are
Veorz Vss 11 13 v assured in this range.
Supol it AVccs DAC AVss3 DAC 3.0 3.6 V
upply voltage Vces LVDS Tx Vsss_LVDS_Tx 3.0 3.6 Y
AVces LVDS PLL | AVsss LVDS PLL 3.0 3.6 \%
Vces Vss 3.5 5.5 Vv
Vcess3 Vss 2.7 5.5 \Y . .
DVec DVss 35 | 55 | V Ssec'f'fd .ef‘cmc \oT
AVces AVss 3.5 5.5 \Y charac e.rls IC‘S are
Veos Vss 27 3.6 Vi assured in this range.
AVccz DAC AVssz DAC 2.7 3.6 Vv
Ripple on FPD-Link PLL Vpp ) ) 7 mv AVcces_LVDS_PLL .
supply peak-peak supply noise
Smoothing capacitor? Cs - . uF Tolerance of up to +40%
Operating t t Ta - 40| +105 L *C 1 See the notes bel
perating temperature Te . 40 1144 oC ee the notes below.

Notes:

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

—  Power supply sequence is recommended as
VCC5 = [DVCC or AVCC5 or VCC3 or AVCC3] = VCC12 = [AVCC3_LVDS_PLL or VCC3_LVDS_TX]
VCC5 = [AVCCS5 or DVCC] =» [VCC12 or VCC3 or AVCC3_DAC] = [AVCC3_LVDS_PLL or VCC3_LVDS_TX]
VCC5 = AVCC5 = [DVCC or VCC12 or VCC3 or AVCC3_DAC] = [AVCC3_LVDS_PLL or VCC3_LVDS_TX]

—  Note that power supplies inside "[ ]" can be turned on in arbitrary order.

- Itis recommended to set AVCC5 and VCCS5 to the same voltage.
— Ifyou are connecting Vccs_LVDS_Tx and AVccs_LVDS_PLL to the same supply source, it is recommended to use a R/C noise

filter to ensure the Ripple on the FPD-Link PLL supply.

Cs

C Pin Connection Diagram

— Vss

DVss  AVsg
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WARNING:

1. The recommended operating conditions are required to ensure the normal operation of the semiconductor device. All 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 datasheet. If
you are considering application under any conditions other than listed herein, contact a sales representative before you
implement the settings.

Notes:
—  Ta: Ambient temperature (JEDEC)

—  Tc: Case temperature (JEDEC), the maximum measured temperature of package case top.
—  Both rating of Ta and Tc should simultaneously be satisfied as maximum operation temperature.
—  The following conditions should be satisfied to facilitate heat dissipation.

1. Four or more layers PCB should be used.

2. The area of PCB should be 114.3 mm x 76.2 mm or more, and the thickness should be 1.6 mm or more. (JEDEC
standard)

3. One layer of middle layers at least should be used for dedicated layer to radiate heat with residual copper rate 90%
or more. The layer can be used for system ground.

4. 35% or more of the die stage area which is exposed at back surface of package should be soldered to a part of 1%
layer.

5. The part of 1%t layer should be connected to the dedicated heat radiation layer with more than 10 thermal via holes.

Figure 8-1: Example Thermal via Holes on PCB.

_/_b_d-\_

Notes:
—  Figure 8-1 is a schematic diagram showing PCB in section.

—  Figure 8-2, Figure 8-3, and Figure 8-4 in the following pages are recommended land patterns for each package series.
Thermal via holes should be placed closely and aligned with lands.

—  When thermal via holes cannot be with lands, the following are recommended as represented by Figure 8-4 which is an
example for LEQ-216.

= (1). Increase pattern area size as much as possible inside the package outline.
= (2). Place thermal via holes to be with lands as close as possible.
- 0.25mm <a <0.30 mm in Figure 8-2, Figure 8-3, and Figure 8-4.
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Figure 8-2: Land Pattern and Thermal via LEQ-216
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Figure 8-3: Land Pattern and Thermal via LET-208
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Figure 8-4: Optional Land Pattern

S6J32E, S6J32F, S6J32G Series
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8.3.1 Port Function Characteristics

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

is selected

Value
Parameter | Symbol Pin Name Conditions ] Unit | Remarks
Min Typ Max
ViHL ,CMOS hys,tereSIS 0.7%xVccess - Vcess+0.3 \Y
P4 2510 31 input level is selected
2510 31, Automotive input level
ViH2 P5_00 to 20, . 0.8xVccess - Vcess+0.3 \V
P6 20 to 26 is selected
ViH3 TTL input level is 2.0 - Vcess+0.3 \Y
selected
P2 16,17, 19, 22, i
ViHa T 241031 ,CMOS hys,tereSIS 0.7xVces - Vces+0.3 V
P3 001 270 input level is selected
_ 0 20, L.
ViHs P6_02 tcjl)_908, 17 to ::,ustzr;(?ttle\:je input level 0.8xVees - Vces+0.3 \%
P2_25, 26, TTL input level is
ViHe P3_00, 01 selected 2.0 - Vces+0.3 \Y
ViH7 Z?/I-II—))(( - 0.7xVces - Vces+0.3 \Y
"H" level ViHg MD - 0.7xVces - Vces+0.3 Vv
Input JTAG_NTRST
voltage Vino ‘2&%‘1.}%"( - 2.3 - Vces+0.3 V
JTAG_TMS
PO_00to 19, 26 to
28, 30, 31, .
Virito P1_00 to 09, CMOS hysteresis 0.7xVees | - | Veest03 |V
P5 21 22 2710 31, | INput level is selected
~ P6_00,01
PO_00to 19, 30, 31,
P1 00 to 09, TTL input level is
VML | b5 21792 271031, | selected 2.0 - | Veest03 )V
P6 00, 01
ViH12 PO 26 to 28 - 1.8 - Vcesz+0.3 \ MedialB
CMOS hysteresis
Vi ’22—3(1) :8 %_ input level is selected 0.7xDVee | - DVeet0.3 v
Vi P6_09 to 16 Automotive inputlevel | g gopyeo | . | Dvect03 |V
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. . Value ;
Parameter | Symbol Pin Name Conditions i Unit | Remarks
Min Typ Max
Vii CMOS hysteresis Vss-03 | - | 03xVeess | V
input level is selected
P4 251031, Automotive input level
Viez P5_00 to 20, / P Vss-0.3 - | 05xVeess |V
P6 20 to 26 is selected
Vis TTL input level is Vss-0.3 ) 0.8 Vv
selected
P2_16, 17, 19, 22, i
ViLa T 241031 _CMOS hys?[ereSIS Vss-0.3 - 0.3xVces \%
' input level is selected
P3_00 to 20, A . evel
Vis P6_02t008,17to |~ utomotive input leve Vss-0.3 - 0.5xVces \Y
19 is selected
P2_25, 26, TTL input level is ) )
Vie P3_00, 01 selected Vss-0.3 0.8 \%
Viz Ilflfll-ll-;(( - Vss-0.3 - 0.3xVces \%
Vis MD - Vss-0.3 - 0.3xVces \%
L" level JTAG_NTRST
Input JTAG_TCK
voltage Vie JTAG_TDI . Ves0.3 ) 0.8 v
JTAG_TMS
PO_00to 19, 26 to
28, 30, 31, .
ViL1o P1_00 to 09, CMOS hysteresis Vss-0.3 - | 03xVees |V
P5 21 22 2710 31, | INput level is selected
" P6_00, 01
PO_00 to 19, 30, 31,
P1 00 to 09, TTL input level is ) )
Vil P5 21,22, 2710 31, | selected Vss-0.3 0.8 \
P6_00, 01
ViL12 PO_26 to 28 - Vss-0.3 - 0.7 MedialB
ViLis P3_21to 31, CM?‘T) hylsj[ereslls ted DVss-0.3 - 0.3xDVcce
P4_00to 12, ':p“ evelis se ef = |
ViL14 P6_09to 16 utomotive input leve DVss-0.3 - 0.5xDVcce Y,

is selected
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(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions i T M Unit | Remarks
in yp ax
VoH1 VCCE?’ =30V Vces3-0.5 - Vcess \Y
lon=-1.0 mA
P4 25 to 31, V——
VoH2 P5_00 to 20, cess” o Vces3-0.5 - Vcess \%
lon=-2.0 mA
P6_20 to 26
v Vcess=3.0V Veess-05 ) V. v
OH3 lor = -5.0 MA ccss-0. ccs3
Vces=4.5V
Vo | P2.16,17,19,22,24t0 | low=-10mA | V02 | - Vees |V
31, Vces=4.5V
Vohs P3_00 to 20, lon= -2.0 MA Vces-0.5 - Vces \
P6_02to 08, 17 to 19 Vces=4.5V
Vore lon= -5.0 MA Vces-0.5 - Vces \
Vor? PSC_1 |Z.3C:5-:2%5m \Q Vees-0.5 - Vees v
Vec5 =45V
Vors JTAG_TDO lon = -5.0 MA Vces-0.5 - Vces \
Vcez=3.0V
"H" Jevel VoH12 PO_00 tgolS;,lZG to 28, lon= -2.0 MA Vces-0.5 - Veces \Y
output VoH13 P1_00 to 09, |VCE3 :5%0 \,/o\ Vcez-0.5 - Vces V
voltage P5 21,22, 27 to 31, Vi (I)ﬂv
cc3=3.
VoH14 P6_00, 01 lon = -10.0 MA Vces-0.5 - Vees \%
PO_00 to 19, _
Voris P5 21,22, 27 to 31, | ch?’_gos(')onYA Vees-0.5 - Vees Y,
P6 00, 01 OH = eV
Vces=3.0V .
VoHi6 PO_26 to 28 lon= -6.0 MA 2.0 - Vces \% MediaLB
DVcecs=4.5V
Vorzo lon = -1.0 MA DVcc-0.5 - DVcce \% SMC
Vora: DVees=45V |y 05 | - DVec v SMC
P3_21 to 31 lon =-2.0 mA
Vorzz P4 00 to 12, DVecs =45V | by 05 - DVee v SMC
P6_09 to 16 'I‘D"\*/‘ ‘?'2 g‘C
cc=4.
Vorz3 lon = -30.0 MA DVcc-0.5 - DVcce \% SMC
DVcc=4.5V SMC
VoH24 lon = -40.0 MA DVcc-0.55 - DVce \% T,=-40°C
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S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Value
Parameter | Symbol Pin Name Conditions ) Unit | Remarks
Min Typ Max
Vou1 Vcc_53=3.0 M 0 - 0.4 \Y
lor=1.0 mA
P4 25to 31, Voro30V
Vorz P5_00 to 20, CcCss=o. 0 - 0.4 v
- lor=2.0 mA
P6_20 to 26
v - Vcess=3.0 V 0 i 04 v
oL3 lo.=5.0 mA '
Vces=4.5V
Vo' | by 16,17,19,22, 2410 | loi=1.0 mA 0 - 04 v
31, Vces=4.5V
Vous P3_00 to 20, lo.=2.0 mA 0 - 04 M
P6_02to 08, 17 to 19 Vces=4.5 V
Vots lo.=5.0 mA 0 ) 0.4 v
Vces=4.5V
VoL7 PSC 1 loL=2.0 mA 0 - 0.4 \Y
Vces=4.5V
VoLs JTAG_TDO loL=5.0 MA 0 - 0.4 \%
P2_25, 26, Vces=4.5 V 5
VoL P3 00, 01 lo.=3.0 MA 0 - 04 v IC
"L" level =
VoL12 P0O_00 to 19, 26 to 28, Vees=3.0 V 0 - 0.4 v
output 30 31 lor=2.0 mA
voltage VoLis P1_00 to 09, Y°E35: g'g]x 0 ; 0.4 v
P5 21,22, 27 to 31, \7;3_'3 oV
VoLi14 P6_00, 01 loL=10.0 MA 0 - 0.4 \%
P0O_00 to 19, _
VoLis P5 21,22, 27 to 31, IVC—CZE)%Om\,/’-\ 0 - 0.4 v
P6_00, 01 oL=eY:
Vce3=3.0 V .
VoLis PO_26to 28 lo,26.0 MmA 0 - 0.4 v MedialLB
DVces=4.5V
VoL20 loL=1.0 mA 0 - 0.4 \Y SMC
Vouai DVees=4.5 V 0 - 0.4 v sSMC
lor=2.0 mA
P3 21to 31, VA BV
VoLz2 P4 _00to 12, ces= 0 - 0.4 v SMC
loL.=5.0 mA
P6_09 to 16 VY
VoLzs 012300 MA 0 - 0.55 v SMC
DVcc=4.5V SMC
Voze l0,=40.0 mA 0 ] 055 | V| 1=a0c
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(Condition: See 8.2. Operation Assurance )
Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Typ Max
P2 16, 17, 19, 22, 24 to 31, Vers = Veren =
P3_00 to 31, CCE;/ cess = 5-V pins
P4 00to 12, P4_25to 31, e -5 - +5 PA 5-V/3-V
AVcc=55V .
Input leakage P5_00 to 20, Vss < VI < Vcc pins
I P6_02 to 26
current PO_00 to 19, 26 to 28, 30, 31,
P1 00 to 09, Vces = 3.6V .
P5 21, 22,27 t0 31, Ves <VI<Vees | 10 - *10 | pA | 3Vpins
P6_00, 01
Rup1 RSTX, NMIX - 25 50 100 kQ
P2_16, 17, 19, 22, 24 to 31, Pull-up resistor
P3_00to 31, Selected 5-V pins
P4 _00to 12, P4_25to 31, V. -~ 45Vto 25 50 100 kQ 5-V/3-V
P5_00 to 20, 00535 v pins
Rup2 P6 02 to 26 )
Pull-up resistor
P4 25 to 31,
Pull-up P5_00 to 20, Selected 4 | 100 | 200 | ko | FVRV
resistor P6 20 to 26 Veess =3.0Vto pins
— 3.6V
PO_00 to 19, 26 to 28, 30, 31,
P1 00 to 09, Pull-up resistor .
Rups P5_21, 22, 27 to 31, selected 1 33 66 kQ 3-Vpins
P6_00, 01
Rups JTAG—JTT'i'ég%i—TMS' : 25 | 50 | 100 | kO
P2_16, 17, 19, 22, 24 to 31, Pull-down
P3_00 to 31, resistor 5-V pins
P4 _00to 12, P4_25to Selected 25 50 100 kQ 5-V/3-V
31,P5_00 to 20, Veess =4.5V to pins
R P6_02 to 26 55V
downd Pull-down
P4_25to 31, resistor
Pull-down P5_00 to 20, Selected 40 | 100 | 200 | ko | SVBV
resistor P6_20 to 26 Veess = 3.0 V to pins
36V
PO_00 to 19, 26 to 28, 30, 31,
P1_00 to 09, Pull-down .
Rdown2 P5_21, 22, 27 0 31, reIS|3:o:j 17 33 66 kQ 3-V pins
P6_00, 01 selecte
Rdown3 JTAG_NTRST - 25 50 100 kQ
PO_00 to 19, 26 to 28, 30, 31,
P1_00 to 09,
P2_16, 17, 19, 22, 24 to 31,
Cint P3_00 to 20, - - 5 15 pF
Input P4_25to 31,
capacitance P5_00 to 22, 27 to 31,
P6 00 to 08, 17 to 26
P3 21to 31,
Cinz P4 00 to 12, - - 15 45 pF
P6 _09to 16
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(Condition: See 8.2. Operation Assurance )
. . Value .
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Typ Max

High current output DVcc=4.5V
drive capacity Delta-Vorzs |OH:. -30.0 mA . ) i 90 mv |
Phase-to-phase P3 21 to 31 Maximum deviation of

- . 0 31,
dgwauonl P4 001012, VOH23_
ngh curren.t output P6_09 to 16 DVcc=4.5V
drive capacity Delta-VoLzs lou —‘30.0 mA o ) i 90 mv |
Phase-to-phase Maximum deviation of
deviation2 Vorz3

* If PWM1PO/PWM1IMO/PWM2PO/PWM2MO of ch.0 is turned on simultaneously, the maximum deviation of Vons / Voua for

each pin is defined. Same for other channels.

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ) Unit | Remarks
Min Typ Max
BOOST = 0 (Drivability
2 mA)
Output
DiL;fgrljential [ Voo | RI=1000 100 | 200 | 600 ||mV]|
Voltage BOOST = 1 (Drivability
’ DSP0_DATAN+, | &™)
_ n+, —
DSPO_DATAN- [t=20 S
n=0 to 11 BOOST=0 (Drivability
2 mA)
Output Offset Vos RL =100 Q — 05 12 15 Vv
Voltage BOOST = 1 (Drivability
4 mA)
RL=50Q
Single Ended
VespsN - === M P M .
) N IVOH / l Vou AN Vos
VespsP = | Sl 4 \-____-_---.T_-
-ttt —-———————" - ——— ——————— —- Ground Level / OV
Differential

(VrspsN) - (VrspsP)  —— 7 0V Differential
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8.3.2 Power Supply Current
8.3.2.1 Run Mode

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Value

Symbol Pin Name Conditions Unit ;ré Remark
Typ Max °C)
. 45 - mA 25
Normal Operation : 70 mA 105 1°
lecs vees Adder for Work Flash Programming or
n Frog 9 - 20 mA | 105 |-
Erasing
CPU: 240 MHz, HPM: 120 MHz, GDC: 700 - mA 25 *2
200 MHz (Worst case use case) - 1250 mA 105 | *2
CPU: 120 MHz, HPM: 60 MHz, GDC: 0 MHz
For TC Flash Programming or Erasing - 900 mA 105 | *2
(Worst case use case)
lcci2 VCC12 CPU: 80 MHz, HPM: 40 MHz, GDC: 0 MHz
For TC Flash Programming or Erasing - 800 mA 105 | *2
Worst case use case

Example use case *3 - 635 mA 105 | *3

Adder for Work Flash Programming or i 20 mA 105 | -

Erasing

ILVDS VCC3_LVDS_Tx 50 MHz - 75 mA 105 | *1

AVCC3_LVDS_PLL 50 MHz - 9 mA 105 | -

Notes:

Document Number: 002-10689 Rev *J

The output port current is not included in the specified value

*1. A few mA, which depend on usage for FPD-Link data transfer, should be estimated for each port in an actual application,

and then it should be added to the current consumption at VCC3_LVDS_Tx.

The current consumption at VCC3_LVDS_Tx is specified under RL= 100 ohm, CL= 5 pF, f = 50 MHz, and 0/1 alternation
pattern output.

*2 This current consumption assumes extremely high activity, which is unlikely to achieved in real application. Actual current
consumption is dependent on actual application.

*3 Example use case at following conditions

CPU: 240 MHz, HPM: 120 MHz, GDC: 200 MHz

(Clock settings according to ch 8.4.3 Internal Clock Timing Max*1)
Active peripherals: Ethernet, 1ch HyperBus (Flash+RAM), PWMs, ADC, 6¢ch SMCs, I2C, 2ch CAN, 2ch LIN and 2ch SPI
DMAC active (WorkFlash > SystemRAM), All timers active
CPU: Arm Cortex R5_max_power function

GFX-Sub system:

Blit Engine with 3 (= all) source buffers active (ROP3, noise RGBA, 32 bpp)
Both Display Controllers with 7 display buffers active (noise RGBA, 32 bpp)

Drawing Engine and Command Sequencer active, Capture controller idle
Display Controller #1 : 10 MHz RGB interface

Display Controller #2 : 22 MHz FPD link

I/Os do no toggle

Page 71 of 167




ws CYPRESS S6J32E, S6J32F, S6J32G Series

~a»> EMBEDDED IN TOMORROW™

8.3.2.2 PSS Timer Mode Shutdown (PD6=0OFF)

(Condition: See 8.2. Operation Assurance )

Symbol Pin Conditions Yaue Unit Ta (°C) Remark
A
Name Typ Max

. . C.=10 pF
4-MHz Crystal for Main Oscillator _

PD1 = ON, PD4_0 = ON, PD4. 1 = ON 350 600 pA 25 MCGAIN = 0b00
(4 MHz)

. . C.=10 pF
4-MHz Crystal for Main Oscillator _
PD1 = ON, PD4 0 or PD4_1 = ON 345 575 pA 25 MCGAIN = 0b00

(4 MHz)

. . C.=10 pF
4-MHz Crystal for Main Oscillator _

PD1 = ON, PD4 0 = OFF, PD4 1=0OFF | 40 550 WA 25 | MCGAIN =0b00
(4 MHz)

. . CL=10 pF

8-MHz Crystal for Main Oscillator _
PD1=ON, PD4 0=ON,PD4 1=0ON | %0 730 KA 25 | MCGAIN =
0b01(8 MHz)

. . C.L=10 pF
8-MHz Crystal for Main Oscillator _
PD1 = ON, PD4_0 or PD4_1 = ON 445 705 WA 25 | MCGAIN =

0b01(8 MHz)

. . C.L=10 pF
8-MHz Crystal for Main Oscillator _

lects | VCC5 | PD1=ON, PD4_0 = OFF, PD4_1 = OFF | 440 680 HA 25 | MCGAIN =
0b01(8 MHz)
4-MHz External Clock HA 25
PD1=0ON, PD4 0=0ON, PD4 1=0ON 180 280 )
4-MHz External Clock HA 25
PD1 =ON, PD4 OorPD4 1=0N 175 275 )
4-MHz External Clock HA 25
PD1 = ON, PD4_0 = OFF, PD4_1 = OFF 170 210 )
8-MHz External Clock HA 25
PD1=0ON, PD4 0=0ON, PD4 1=0ON 190 300 )
8-MHz External Clock HA 25
PD1 =ON, PD4 OorPD4 1=0N 185 295 )
8-MHz External Clock HA 25
PD1 = ON, PD4_0 = OFF, PD4_1 = OFF 180 290 )
32-kHz Crystal for Sub Oscillator
PD1=0ON, PD4 0=0ON, PD4 1=0ON 85 300 WA 25 )
32-kHz Crystal for Sub Oscillator
PD1 = ON, PD4_0 or PD4_1 = ON 80 275 HA -
32-kHz Crystal for Sub Oscillator
PD1 = ON, PD4 0 = OFF, PD4 1 = OFF 75 250 KA 25 i
Note:

—  The values have been standardized with regulator standby mode (RMSEL=1) and CR-oscillators disabled.
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8.3.2.3 PSS Stop Mode Shutdown
(Condition: See 8.2. Operation Assurance )

Symbol Pin Conditions vaue Unit Ta (°C) Remark
A
y Name Typ Max
PD1=ON, PD4 0=ON, PD4 1=ON 54 81 HA 25 | oovision Mand P
PD1=ON, PD4 Oor PD4 1=ON 52 78 HA 25
| vees | PDL=ON, PD4_0 = OFF, PD4_1 = OFF 49 70 A 25 | only
cers PD1=ON, PD4 0=ON, PD4 1=ON 65 150 A 25 | C oot revision M
PD1 = ON, PD4_0 or PD4_1 = ON 60 145 LA 25 xceptrevisi
PD1 = ON, PD4 0 = OFF, PD4 1 = OFF 55 140 HA 25 |andP
Note:

—  The values have been standardized with regulator standby mode (RMSEL=1) and CR-oscillators disabled.
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8.3.2.4 Internal CR oscillator current consumption
(Condition: See 8.2. Operation Assurance )
Pin o Value ;
Symbol N Conditions Unit Ta (°C) Remark
ame Typ Max
Slow CR oscillator (100 kHz) — operation 1 3 LA 105 i
mode
Fast CR oscillator (4 MHz) — operation N
vees | mt(ade ?) - operal 22 52 HA 105 | Before trimming
Fast CR oscillator (4 MHz) — operation o
i m(()de z) — operati 17 40 HA 105 | After trimming
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8.4 AC Characteristics
8.4.1 Source Clock Timing

(Condition: See 8.2. Operation Assurance )

Pin . Value ;
Parameter Symbol N Conditions ) Unit Remarks
ame Min | Typ | Max
Source oscillation FC X0, X1 i 36 i 16 MHz
clock frequency
Source oscillation tCYL X0, X1 - 625 | - |2778 | ns
clock cycle time
CAN PLL jitter
tPJ - - -10 - 10 ns
(when locked)
Internal Slow CR FCRS . . 50 | 100 | 150 | KHz
oscillation frequency
Internal Fast CR FCRF 240 | 4.00 5.61 MHz | Before trim
oscillation frequency i i 3.20 | 4.00 | 4.81 | MHz | Aftertrim

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

—  The error of source oscillator frequency must be smaller than 3000 ppm.
—  Enough evaluation and adjustment are recommended using oscillator on your system board.

- X0 and X1 clock timing

tevL

[ >
<

: \

CAN PLL jitter

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

| I N L B
X B [ 7 . & | totn-1 ot
S I e
o
! L B i :
' 2 | ! !
PLL output B X I tn-1 |
4t
L J
Fast
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8.4.2 Sub Clock Timing

(Condition: See 8.2. Operation Assurance )

Pin . Value .
Parameter Symbol N Conditions ) Unit Remarks
EIE Min Typ Max
Source oscillation Feo | X0A, X1A : - | 32768 | - | KkHz
clock frequency
Source osml!anon tLovt XO0A, X1A i i 30.52 ) us
clock cycle time
- XO0A and X1A clock timing
tLeve

X0A \

8.4.3 Internal Clock Timing
B This section shows the characteristics for internal clock timing at the current stage.

M In the column symbol, the same clock names as described in ‘Chapter 5: Clock System’ of the Platform hardware manual are
used.

B Corresponding functions for these clocks are described in ‘Chapter 5: Clock Configuration’ of the S6J3200 series hardware
manual.

(Condition: See 8.2. Operation Assurance )

Table 8-1: Assured Combination of Clock Frequency

Max Value Combination .
Symbol Max *1 Max *2 Max *3 Unit Remarks
232 200 160
Fssceo (464) (800) (640) MHz | SSCGO output clock
200 200 200
Fssce1 (800) (800) (800) MHz | SSCG1 output clock
200 200 200
Fssca2 (800) (800) (800) MHz | SSCG2 output clock
400 400 400
Fssces (800) (800) (800) MHz | SSCG3 output clock
240 200 200
FpLLo (480) (800) (800) MHz PLLO output clock
400 400 400
FrLi1 (800) (800) (800) MHz PLL1 output clock
200 200 200
FpLL2 (800) (800) (800) MHz PLL2 output clock
240 240 240
FpLL3 (480) (480) (480) MHz PLL3 output clock
FcLk_cpuo 240 200 160 MHz
Fcik_sHE 240 200 160 MHz
FcLk FeLk 80 66.7 80 MHz
Fcik atB 120 100 80 MHz
Fcik_pec 120 100 80 MHz
Fcik_Hpm 120 200 160 MHz
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Symbol Max *1 Max Valul\t/ala()t(ogbmatlon Max *3 Unit Remarks
FcLk_HPm2 60 100 80 MHz
FcLk pvwa 120 200 160 MHz
Fcik MEMC 120 200 160 MHz
FcLk ExtBUS 40 40 40 MHz Unused
FcLk sysc1 40 40 40 MHz
FcLk _HAPPOAD 40 40 40 MHz Unused
FcLk _HAPPOAL 40 40 40 MHz Unused
FcLk HaPP1BO 60 50 80 MHz
FcLk HaPP1B1 40 40 40 MHz Unused
FcLk LLpeMm 240 200 160 MHz
FcLk LLpBM2 120 100 80 MHz
Fcik_Lep 60 50 80 MHz
FcLk Lcpo 40 40 40 MHz
Fcik Lcpoa 60 66.7 80 MHz
FcLk Lep1 40 40 40 MHz Unused
FcLk Lepia 60 66.7 80 MHz
FcLk LaPPo 40 40 40 MHz Unused
FcLk LapPoA 40 40 40 MHz Unused
Fcik LappP1 40 40 40 MHz Unused
FcLk Lappia 40 40 40 MHz Unused
FcLk TrRC 100 100 100 MHz
FcLk cp1 400 400 400 MHz
FcLk cp1ao 100 100 100 MHz Unused
FcLk_cpia1 100 100 100 MHz Unused
FcLk_cpigo 100 100 100 MHz Unused
FcLk cpiB1 100 100 100 MHz Unused
FcLk cp2 400 400 400 MHz Unused
FcLk_cp2ao 400 400 400 MHz
FcLk_cpea1 400 400 400 MHz Unused
FcLk_cp2so 400 400 400 MHz Unused
FcLk_cp2s1 400 400 400 MHz Unused
FcLk cps3 200 200 200 MHz Unused
FcLk_cpsao 200 200 200 MHz
FcLk_cpsa1 200 200 200 MHz Unused
FcLk_cp3Bo 200 200 200 MHz Unused
FcLk_cp3B1 200 200 200 MHz Unused
FcLk_cp4 200 200 200 MHz
FcLk_cpasao 200 200 200 MHz Unused
FcLk cpaa1 200 200 200 MHz Unused
FcLk_cpaso 200 200 200 MHz Unused
FcLk cpaB1 200 200 200 MHz Unused
FcLk_cps 240 240 240 MHz
FcLk_cpsao 120 120 120 MHz
FcLk cpsa1 120 120 120 MHz Unused
FcLk _cpsBo 60 60 60 MHz
FcLk cpsB1 60 60 60 MHz Unused
FcLk_Hsspi 200 200 200 MHz
FcLk_syscon 60 66.7 80 MHz
FcLk_comH 60 66.7 80 MHz
FcLk _rAMOH 60 66.7 80 MHz
FcLk rAMIH 60 66.7 80 MHz
FcLk_syscop 60 66.7 80 MHz
FcLk_comp 60 66.7 80 MHz
Fcik can 40 40 40 MHz
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Notes:

*1: Maximum clock frequencies when CPU clock = 240 MHz.
For SSCG, down spread and center spread modes are supported with following conditions:
» For down spread mode, clock frequency setting can be up to max SSCG frequency defined in above table.

» For center spread mode, an appropriate clock frequency setting has to be chosen so that the modulated clock does not
exceed the max SSCG frequency defined in above table.

240 MHz or less is available for PLL.
*2: Maximum clock frequencies when CPU clock = 200 MHz.

*3: Maximum clock frequencies when CPU clock = 160 MHz. This is also a combination of maximum clock frequencies for TC
FLASH Programming or Erasing.

Even if a combination of clock frequency is able to be configured by software, the frequency should be configured under
maximum frequency described in Table 8-1. For example, 80 MHz of CLK_LCPOA seems to be configurable from both divided
240 MHz and 160 MHz of CLK_CPU. But each duty ratio of configured 80 MHz as an internal signal is different from one
another. In this series, the 80 MHz from the 160 MHz divided by 2 can only be assured, but the 240 MHz divided by 3 cannot
be assured from the internal timing design point of view.

Fck_tre/2 (half frequency of Feik_trc) comes out of the trace clock port of package external pin.
The frequency described in () is maximum output frequency of SSCG PLL / PLL multiplier circuit.
The configurable minimum frequency of PLLn and SSCGn output is 400 MHz.

"Unused" means a clock source, which does not have any supply destinations. Configure these clocks to a lower clock
frequency than the described maximum.

Relationship between the internal clock frequency and supply voltage

Note: CPU will be reset, when the power supply voltage is equal to or less than LVD setting voltage.

Operation assurance range

Power supply Vcc5 [V]
A
55 Recommended ==

guaranteed (N
4.5 operation — d
35 Guaranteed

operation range

> PLL guaranteed
2 4 Maximum frequency operation range
Frequency [MHz] of each clock
Power supply VCC12 [V]
A
1.3
12
1.1
2 4 Maximum frequency
Frequency [MHz] of each clock
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- Relationship between the oscillation clock frequency and internal clock frequency (example)

Internal Operation Clock Frequency
) PLL Clock
Main T T T T . o
Clock | Multiplied | Multiplied | Multiplied | Multiplied Multiplied | Multiplied
by 1 by 2 by 3 by 4 by 40 by 60
Oscillation
clock 4| 2 4 8 12 16 160 240
frequency
[MHZz]
- Oscillation circuit example
X0 X1
R

Ci;; |:| /;;CZ

For the configuration of an oscillation circuit, request the oscillator manufacturer to perform a circuit matching
evaluation before designing.
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8.4.4 Reference Voltages for AC Characteristics of 1/0 Cells

AC characteristics are specified by the following measurement reference voltage values.

- Output signal waveform

- Input signal waveform

Hysteresis input pin (Automotive) Output pin
0.8Vcc5 2.4v
0.5Vcch 0.8v

Hysteresis input pin (CMOS Schmitt)

0.7VcceS
0.3Vcceh

0.7Vcc3
0.3Vcc3

Hysteresis input pin (TTL)

2.0v
0.8Vv.

DDR-HSSPI and HyperBus AC characteristics are specified with the following reference voltages regardless of the automotive

input-level configuration, CMOS Schmitt, and TTL.

- Input signal waveform - Output signal waveform

Input pin (Regardless of configured input level) Output pin
VIH = 0.5Vcc3 \}\/{/ \1\/‘/ VOH = 0.5Vcc3 \1\/{/ \X
VIL = 0.5Vcc3 H H VOL = 0.5Vcc3 H H
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8.4.5 Reset

8.4.5.1 Reset Input
(Condition: See 8.2. Operation Assurance )

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

Res:ztr 10 - us
i I.me trsTL RSTX -
Reset input

. . - 1 us
pulse filter time

trsTL
RSTX
0.2Vcc 0.2Vcc
8.4.5.2 Power Supply Voltage Stability Conditions
(Condition: See 8.2. Operation Assurance )
. - Value .
Parameter Symbol | Pin Name | Conditions i Unit Remarks
Min Max

VCCS5 stability
time after RSTX trvs VCC5 35 - us VCC522.7V
assertion )
VCC12 stability
time after RSTX trviz VCC12 35 - Hs VCC12=21.1V
assertion
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RSTX

'
L

\- 0.2 VCC5

>=2.7V

VCC5

VCC12 1.1v - \

S —
1:FV12
8.4.6 Power-On Conditions
8.4.6.1 Power-On Conditions
(Condition: See 8.2. Operation Assurance )
Pin - Value ;
Parameter Symbol N Conditions ) Unit Remarks
ame Min Typ Max
Level detection . vCes - 215 | 235 2.55 v
voltage
Reset release - VCC5 - 2.25 2.45 2.65 Vv
voltage
L_evel detection ) ) ) ) . 540 us “
time
Power off time torF VCC5 VCC5<0.2V 1 - - ms 2
VCCE5:
Power ramp rate dv/dt VCC5 | Between 0.2V to - - 6 mV/ips |
2.65V
VCCES:
Power ramp rate dv/dt VCC5 | Between 0.2 Vto - - 100 mV/us | *
2.65V
Maximum ramp
rate guaranteed to vees:
9 |dV/dt] VCC5 Between 2.65 V - - 50 mV/us | ™
not generate and 4.5 V
power-on reset

Notes:

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

*2: If Vcc is held below 0.2 V for a minimum period of torr, power-on reset will occur. If torr is not satisfied, power-on reset will still
occur if the power ramp rate is kept below 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.
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*4 If power ramp rate is below this value power on reset is guaranteed.

*5: When VCCS5 is within the 2.65 V to 4.5 V range, and VCCS5 fluctuation is below 50 mV/us, the power-on reset is suppressed.
Between 4.5 V to 5.5 V, the power-on reset does not occur with any VCCS5 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

0.2v

Maximum ramp rate guaranteed to not generate power-on reset

5.5v
VCC
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S6J32E, S6J32F, S6J32G Series

8.4.6.2 VCC12 Stabilization Time during Power-On / PSS to RUN Transition

(Condition: See 8.2. Operation Assurance )

Pin Value
Parameter Symbol NEE Conditions Unit | Remarks
Min | Typ | Max
VCC12 stabilization tV12STPO | VCC12 . - - 142 | ms |
time during power-on
0000 - ; 0.7
0001 - ; 1.4
0010 - : 2.1
0011 } ; 2.8
0100 - ; 35
0101 - : 4.2
VCC12 stabilization SvsCo gﬂg’ - - ‘5‘-3
time during PSS (PD2 tV12STP1 | VCC12 | SPECFGR: 1000 - ~ | 64 | ms |
Oﬁ) to RUN transition EX12VRSTCNT 1001 _ - 71
(Fast-CR untrimmed) 1010 N N 85
1011 - : 9.9
1100 } - | 1.4
1101 } ~ | 128
1110 - ;
(default) 14.2
111 - - | 213
0000 - _ 0.8
0001 - } 16
0010 } } 2.4
0011 - ; 33
0100 - ; 4.1
0101 ; } 4.9
VCC12 stabilization Svsco gﬂg - - g-g
time during PSS (PD2 tvV12STP2 | VCC12 | SPECFGR: 1000 - ; 74 | ms |1
off) to RUN transition EX12VRSTCNT [ 1001 - ; 8.3
(Fast-CR trimmed) 1010 _ _ 9.9
1011 } ~ | 116
1100 } - | 133
1101 - ~ | 149
1110 - :
(default) 16.6
1111 - ~ [ 249

*1: After LVDL2 reset release during power-on sequence and PSS (PD2 off) to RUN transition,
operation assurance range within this time.
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S6J32E, S6J32F, S6J32G Series

8.4.7 Multi-Function Serial
8.4.7.1 Asynchronous Serial Interface (UART) Timing (SMR:MD2-0=0b000, 0b001)

(1) External Clock Selected (BGR:EXT=1)

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Max
SCKO to
SCKA4, teLk_Lepna™t ) ns
Serial clock toLsH SCK8 to +10
“L" pulse width SCK12
SCK16 to tcLk_comp ) ns
SCK17 +10
SCKO to (CL =50 pF,
SCK4, loL=-2 mA, tcLk_Lepnal ) ns
Serial clock tomsL SCK8 to loH=2 mA), +10
"H" pulse width SCK12 (CL=20 pF,
SCK16 to loL=-1 mA, tcLk_comp ) ns
SCK17 lon=1 mA) +10
SCK falling time tr SCKO to - 5 ns
SCKA4,
SCK8 to
SCK rising time tr SCK12, - 5 ns
SCK16 to
SCK17
Note:
*1: n=0:ch.0 to ch.4, n=1:ch.8 to ch.12
tr t tF
—> SHSL —> tsLsH —_—
SCK
VIH VIH VIH
ViL ViL ViL

External clock selected

External clock selected
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S6J32E, S6J32F, S6J32G Series

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

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

(Condition: See 8.2. Operation Assurance )

Parameter

Symbol

Pin Name

Conditions

Value

Min Max

Unit

Remarks

Serial clock
cycle time

tscve

SCKO, SCK1, SCK3,
SCK4,
SCK8 to SCK12

SCK2

SCK16, SCK17

SCK | — SOT
delay time

tsLow

SCKO, SCK1, SCK3,
SCK4,

SCK8 to SCK12,
SOTO0, SOT1, SOT3,
SOT4,

SOT8 to SOT12

SCK2, SOT2

SCK16 to SCK17,
SOT16, SOT17

Valid SIN — SCK 1
setup time

tivshi

SCKO, SCK1, SCK3,
SCK4,

SCK8 to SCK12
SINO, SIN1, SIN3,
SIN4,

SIN8 to SIN12

SCK2, SCK16, SCK17
SIN2, SIN16, SIN17

SCK 1— Valid SIN
hold time

tsHixi

SCKO to SCK4,
SCK8 to SCK12,
SCK16, SCK17
SINO to SIN4,
SIN8 to SIN12,
SIN16, SIN17

Master
Mode
(CL =20 pF,
|o|_: -5 mA,
lon="5 mA)

.
3tcik_Lepna™ -

3tcLk_Lcpoa -

3tcLk_comp -

ns

-2 30

-2 2072

-2 20

ns

26.5 -

207 -

20 -

ns

ns
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SCK16, SCK17

- 4 EMBEDDED IN TOMORROW™
Value
Parameter Symbol Pin Name Conditions . Unit Remarks
Min Max
SCKO, SCK1, SCK3,
_ SCK4, 2tcik_Lepna™ -
Serial clock tshsL SCK8 to SCK12 ns
"H" pulse width SCK2 2tcik_Lcpoa
SCK16, SCK17 2tcLk_comp -
SCKO, SCK1, SCK3,
Serial clock SCK4, 2towk Lepna™ }
_ tsisH SCK8 to SCK12 ns
"L" pulse width SCK2 2tcLk_Lcpoa -
SCK16, SCK17 2tcLk_comp -
SCKO to SCK4, 285
OTO 1 50T4. Slave 0 ns
() , 2
SCK 1= SOT tsiove SOT8 to SOT12, Mode 25
delay time (CL = 20 pF,
SCK16, SCK17 loL = -5 MA. 0 o5
SOT16, SOT17 lon = 5 MA)
Valid SIN — SCK 1 SCKO to SCK4,
. tivsHe SCK8 to SCK12, 10.0 - ns
selup e SCK16, SCK17
SCK 1 — Valid SIN SINO to SIN4,
hold time tsrixe SINS to SIN12, 1 - ns
SIN16, SIN17
SCKO to SCK4,
tSCK falling time tr SCK8 to SCK12, - 5 ns
SCK16, SCK17
SCKO to SCK4,
SCK rising time tr SCK8 to SCK12, - 5 ns

Notes:

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

*2: Group?2 of ch.0, chl, Groupl of ch.8 (refer to Chapter 11: Port Configuration in HWM)

Notes:

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

—  CLis the load capability value connected to the pin at the test time.

—  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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tsc >

< YC >
\ 4 \
SCK VoL VoH /
N

X X
N SR

o <
[ tsisH > tsHsL
VIH LVIH ViH
SCK (VIL ViL
tr
<—
tr tsLove
soT Von
VoL

w R AR

Slave mode
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S6J32E, S6J32F, S6J32G Series

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

(Condition: See 8.2. Operation Assurance )

Parameter

Symbol

Pin Name

Conditions

Value

Min Max

Unit

Remarks

Serial clock
cycle time

tscve

SCKO, SCK1, SCK3,
SCK4,
SCK8 to SCK12

SCK2

SCK16, SCK17

SCK 1 — SOT
delay time

tsHowi

SCKO, SCK1, SCK3,
SCK4,

SCK8 to SCK12,
SOTO, SOT1, SOT3,
SOT4,

SOT8 to SOT12

SCK2, SOT2

SCK16 to SCK17,
SOT16, SOT17

Valid SIN — SCK |
setup time

tivsLi

SCKO, SCK1, SCK3,
SCK4,

SCKS8 to SCK12
SINO, SIN1, SIN3,
SIN4,

SIN8 to SIN12

SCK2, SCK16, SCK17
SIN2, SIN16, SIN17

SCK |— Valid SIN
hold time

tsLixi

SCKO to SCK4,

SCK8 to SCK12,
SCK16, SCK17
SINO to SIN4,
SINS8 to SIN12,
SIN16, SIN17

Master
Mode
(CL=20pF,
|o|_: -5 mA,
IOH =5 mA)

3tcik_Lepna™ -

3tcLk_Lcpoa -

3tcLk comp -

ns

-2 30

-2 2072

-2 20

ns

26.5 -

207 -

ns

ns
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Value
Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
SCKO, SCK1, SCK3,
_ SCK4, 2tcik_Lcpna™ -
Serial clock tshsL SCK8 to SCK12 ns
"H" pulse width SCK2 2tcLk_LcpPoa -
SCK16, SCK17 2tcLk_comp -
SCKO, SCK1, SCK3,
Serial clock SCK4, 2towk Lepna™ }
_ tsLsH SCK8 to SCK12 ns
"L" pulse width SCK2 2tcLk_LcpPoa -
SCK16, SCK17 2tcLk_comp -
SCKO to SCK4, 28.5
OTO 1 50T4. Slave 0 ns
0 , 2
SCK T.—> SOT tsHovE SOT8 to SOT12, Mode 25
delay time (CL =20 pF,
SCK16, SCK17 loL= -5 A, 0 -
SOT16, SOT17 lon= 5 MA)
Valid SIN — SCK | SCKO to SCK4,
. tivsLe SCKS8 to SCK12, 10.0 - ns
selup e SCK16, SCK17
SCK | — Valid SIN SINO to SIN4,
hold time tsLixe SINS to SIN12, 1 - ns
SIN16, SIN17
SCKO to SCK4,
SCK falling time tr SCK8 to SCK12, - 5 ns
SCK16, SCK17
SCKO to SCK4,
SCK rising time tr SCK8 to SCK12, - 5 ns

SCK16, SCK17

Notes:

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

*2: Group?2 of ch.0, chl, Groupl of ch.8 (refer to CHAPTER 11: Port Configuration in HWM)

Notes:
This table provides the alternate current standard for CLK synchronous mode.
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CL is the load capability value connected to the pin at the test time.

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 7 VOH

tsHovi
soT Vo
VoL

X

™ RS

X

Master mode

< tsHsL
A
SCK Vi ViH
tr

\Y
" a ViL
tr l—
tsHove
soT Vou ><
VoL
b tiv FSLIXE o
74
SIN VIH VIH
W SR
Slave mode
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(3) SPI Supported (SCR:SPI=1), and Mark Level "H" of Serial Clock Output (SMR:SCINV=0)

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Parameter

Symbol

Pin Name

Conditions

Value

Min Max

Unit

Remarks

Serial clock
cycle time

tscve

SCKO, SCK1, SCK3,
SCK4,
SCK8 to SCK12

SCK2

SCK16, SCK17

SCK 1 — SOT
delay time

tsHowi

SCKO, SCK1, SCK3,
SCK4,

SCK8 to SCK12,
SOTO, SOT1, SOT3,
SOT4,

SOT8 to SOT12

SCK2, SOT2

SCK16 to SCK17,
SOT16, SOT17

Valid SIN — SCK |
setup time

tivsLi

SCKO, SCK1, SCK3,
SCK4,

SCKS8 to SCK12
SINO, SIN1, SIN3,
SIN4,

SIN8 to SIN12

SCK2, SCK16, SCK17
SIN2, SIN16, SIN17

SCK |— Valid SIN
hold time

tsLixi

SCKO to SCK4,
SCK8 to SCK12,
SCK16, SCK17
SINO to SIN4,
SINS8 to SIN12,
SIN16, SIN17

SOT — SCK |
delay time

tsovLl

SCKO, SCK1, SCK3,
SCK4,

SCK8 to SCK12,
SOTO, SOT1, SOT3,
SOT4,

SOT8 to SOT12

SCK2, SOT2

SCK16, SCK17
SOT16, SOT17

Master
Mode
(CL =20 pF,
|o|_: -5 mA,
lon=5 mA)

3tcik_Lepna™ -

3tcLk_Lcpoa -

3tcLk comp -

ns

-2 30

-2 2072

-2 20

ns

26.5 -

207 -

ns

ns

=
2tcik_Lepna™

-30

2tcLk_LcPna
-20"23

2tcik_Lcpoa -20 -

2tcik_comp™
-15

ns
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Value
Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
SCKO, SCK1, SCK3,
_ SCK4, 2tcik_Lopna™ -
Serial clock tshsL SCK8 to SCK12 ns
"H" pulse width SCK2 2tcLk_LcpPoa
SCK16, SCK17 2tcLk_comp -
SCKO, SCK1, SCK3,
Serial clock SCK4, 2towk Lepna™ -
_ tsLsH SCK8 to SCK12 ns
"L" pulse width SCK2 2tcLk_LcpPoa -
SCK16, SCK17 2tcLk_comp -
SCKO to SCK4, 28.5
SOT0 5014, Slave 0 ns
(] , “
SCK T.—> SOT tsHovE SOT8 to SOT12, Mode 25
delay time (CL =20 pF,
SCK16, SCK17 loL= -5 A, 0 -
SOT16, SOT17 lon= 5 MA)
Valid SIN — SCK | SCKO to SCK4,
setup time tivsLe SCK8 to SCK12, 10 - ns
SCK16, SCK17
SCK | — Valid SIN SINO to SIN4,
hold time tsLixe SINS to SIN12, 1 - ns
SIN16, SIN17
SCKO to SCK4,
SCK falling time tr SCK8 to SCK12, - 5 ns
SCK16, SCK17
SCKO to SCK4,
SCK rising time tr SCK8 to SCK12, - 5 ns

SCK16, SCK17

Notes:

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

*2: Group?2 of ch.0, chl, Groupl of ch.8 (refer to CHAPTER 11: Port Configuration in HWM)

*3: n=0:Group2 of ch.0 /ch1,n=1:Groupl of ch.8 (refer to CHAPTER 11: Port Configuration in HWM)

Notes:
This table provides the alternate current standard for CLK synchronous mode.
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CL is the load capability value connected to the pin at the test time.

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 \ V. VOH
oL
N Vi
tsovLi tsHowvi o
VoH VoH
SOT
VoL ><r VoL
|« — | >
tIVSLl tSLlXI
VIH ViH
IN
S ViL ViL
Master mode
[ tsLsH [——tsHsL —
SCK ViH r ViH VIH
L ViL Vi ViL
t t
. F — ta | ‘SHOVE
VoH = Von
SoT VoL ><r VoL
[ »le |
tivsLe tsLixe
ViH VIH
SIN
Vi ViL
* Changes when writing to the TDR register
Slave mode
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(4) SPI Supported (SCR:SPI=1), and Mark Level "L" of Serial Clock Output (SMR:SCINV=1)

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Parameter

Symbol

Pin Name

Conditions

Value

Min

Max

Unit

Remarks

Serial clock
cycle time

tscve

SCKO, SCK1, SCK3,
SCK4,
SCK8 to SCK12

SCK2

SCK16, SCK17

SCK | — SOT
delay time

tsLow

SCKO, SCK1, SCK3,
SCK4,

SCK8 to SCK12,
SOTO, SOT1, SOT3,
SOT4,

SOT8 to SOT12

SCK2, SOT2

SCK16 to SCK17,
SOT16, SOT17

Valid SIN — SCK 1
setup time

tivshi

SCKO, SCK1, SCK3,
SCK4,

SCKS8 to SCK12
SINO, SIN1, SIN3,
SIN4,

SIN8 to SIN12

SCK2, SCK16, SCK17
SIN2, SIN16, SIN17

SCK 1— Valid SIN
hold time

tsHixi

SCKO to SCK4,
SCK8 to SCK12,
SCK16, SCK17
SINO to SIN4,
SINS8 to SIN12,
SIN16, SIN17

SOT — SCK ¢
delay time

tsovHi

SCKO, SCK1, SCK3,
SCK4,

SCK8 to SCK12,
SOTO, SOT1, SOT3,
SOT4,

SOT8 to SOT12

SCK2, SOT2

SCK16, SCK17
SOT16, SOT17

Master
Mode
(CL =20 pF,
|o|_: -5 mA,
lon=5 mA)

3tcik_Lepna™

3tcLk_Lcpoa

3tcLk comp

ns

-2

30

207

20

15

ns

26.5

207

20

ns

ns

=
2tcik_Lepna™

-30

2tcLk_LcPna
-20"23

2tcik_Lcpoa -20

2tcik_comp™
-15

ns
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Value
Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
SCKO, SCK1, SCK3,
. SCK4, 2tcik Lepna™ -
Serial clock tshsL SCK8 to SCK12 ns
"H" pulse width SCK2 2tCLK LoPon
SCK16, SCK17 2tcLk_comp -
SCKO, SCK1, SCK3,
Serial clock SCKa, 2towk Lepna™ }
_ tsisH SCK8 to SCK12 ns
"L" pulse width SCK2 2oLk LoPOA "
SCK16, SCK17 2tcLk_comp -
SCKO to SCK4, 28.5
OTO 1 50T4. Slave 0 ns
(o] , ”
SCK 1= SOT tsiove SOT8 to SOT12, Mode 25
delay time (CL =20 pF,
SCK16, SCK17 loL = -5 MA. 0 o5
SOT16, SOT17 lon=5 MA)
Valid SIN — SCK 1 ¢ SCKO to SCK4, 10
setup time IVSHE SCK8 to SCK12, - ns
SCK16, SCK17
SCK 1 — Valid SIN SINO to SIN4,
hold time tsrixe SINS to SIN12, 1 - ns
SIN16, SIN17
SCKO to SCK4,
SCK falling time tr SCK8 to SCK12, - 5 ns
SCK16, SCK17
SCKO to SCK4,
SCK rising time tr SCK8 to SCK12, - 5 ns

SCK16, SCK17

Notes:

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

*2: Group?2 of ch.0, chl, Groupl of ch.8 (refer to Chapter 11: Port Configuration in the hardware manual)

*3: n=0:Group2 of ch.0 /ch1,n=1:Groupl of ch.8 (refer to Chapter 11: Port Configuration in the hardware manual)

Notes:
This table provides the alternate current standard for CLK synchronous mode.
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CL is the load capability value connected to the pin at the test time.

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 >
" VoH
SCK / VoH
VoL
tsovHi tsLovi
soT Von Von
VoL < VoL
|- -l >
tivsHi tsHixi
VIH ViH
SIN
ViL ViL

Master mode

[— {sHsL —tsLsH ——>
—
\Y V \Y
SCK Vi " " ‘ ViL ViL "
tr tr tsLov
* — < >
V. '
soT OH Von
VoL - VoL
| >l >
tivsHE tsHIXE
SIN ViH VIH
ViL ViL
* Changes when writing to the TDR register
Slave mode
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S6J32E, S6J32F, S6J32G Series

(5) Mark Level "H" of Serial Clock Output (SMR:SCINV=0) and Mark Level "H" of Serial Chip Select

(SCSCR:CSLVL=1)

(Condition: See 8.2. Operation Assurance )

- Value ;
Parameter Symbol Conditions i Unit Remarks
Min Max
SCS | —=SCK | setup time tessi Master mode -20™ - ns
_ ; (CL=20 pF 22 _
SCK 1T —SCS 1 hold time tcsHi loL=-5 mMA, 3 ns
SCS deselect time tcsol lon=5 mA) -20+5tcp™ . ns
Round Function
Master mode
SCK | =SCS | clock change time tscc (CL=20pF 3tcp+0 3tcp+20 ns
loL =-5 MA,
lon=5 mA)

Notes:
*1)SCSTR1.CSSU=0. tCSSI can be configured.
*2)SCSTRO0.CSHD=0. tCSHI can be configured.
*3)SCSTR3/2.CSDS=0. tCSDI can be configured.

tcp is bus clock. Ch0-4 is CLK_LCPOA. Ch8-12 is CLK_LCP1A. Ch16-17 is CLK_COMP.

VOH VOH
SCS o \
VoL _tcsbl o

SCK

)
k AVAS

i/

SOUT \
(SPI=0)

S

SOUT \
(SPI=1)

X

¢ T
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SCSOx *1 /

tSCC
«—>
SCSOy *2 VoL
SCK VCL—\—

Round Function (CSxSCINV=0, CSxLVL=1), (CSySCINV=1, CSyLVL=1)

*1:xis0to3.

*2:yis 0 to 3. However, yand x is a different value.

(6) Mark Level "L" of Serial Clock Output (SMR:SCINV=1) and Mark Level "H" of Serial Chip Select
(SCSCR:CSLVL=1)

(Condition: See 8.2. Operation Assurance )

- Value ;
Parameter Symbol Conditions i Unit Remarks
Min Max
SCS | —=SCK 1 setup time tcssi Master mode -20™ - ns
SCK | —SCS 1 hold time tesn (CL =20 pF -372 - ns
loL=-5 mA,
SCS deselect time tcsol lon=5 mA) -20+5tcp™ - ns
Round Function
Master mode
SCK 1 —SCS | clock change time tscc (CL=20pF 3tcp+0 3tcp+20 ns
loL=-5 mA,
lon=5 mA)
Notes

*1)SCSTR1.CSSU=0. tCSSI can be configured.
*2)SCSTRO0.CSHD=0. tCSHI can be configured.

*3)SCSTR3/2.CSDS=0. tCSDI can be configured.
tcp is bus clock. Ch0-4 is CLK_LCPOA. Ch8-12 is CLK_LCP1A. Ch16-17 is CLK_COMP.
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SCS

SCK

o R A
2o\ |

SCSOX *1 /

5CC
<>
SCSOY *2 VoL
Vou i~
SCK

Round Function (CSXSCINV=1, CSxLVL=1), (CSySCINV=0, CSyLVL=1)
*1:XisOto 3.

*2:Y is0to 3. However, Y and X is a different value.
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S6J32E, S6J32F, S6J32G Series

(7) Mark Level "H" of Serial Clock Output (SMR:SCINV=0) and Mark Level "L" of Serial Chip Select

(SCSCR:CSLVL=0)

(Condition: See 8.2. Operation Assurance )

. Value ;
Parameter Symbol Conditions i Unit Remarks
Min Max
SCS 1 —SCK | setup time tcssi Master mode -20™ - ns
_ . (CL=20pF a2 -
SCK 1T —SCS | hold time tesHi low = -5 MA, 3 ns
SCS deselect time tcsol lon = 5 mA) -20+5tcp™ - ns
Round Function

Master mode
SCK | =SCS 1 clock change time tscc (CL=20pF 3tcp+0 3tcp+20 ns

loL=-5mA,

lon=5 mA)

Notes:

*1)SCSTR1.CSSU = 0. tCSSI can be configured.
*2)SCSTRO.CSHD = 0. tCSHI can be configured.
*3)SCSTR3/2.CSDS = 0. tCSDI can be configured.

tcp is bus clock. ChO-4 is CLK_LCPOA. Ch8-12 is CLK_LCP1A. Ch16-17 is CLK_COMP.

SCS

%
e vavawX

tCSHI

SOUT
(SPI=0)

SOUT \
(SPI=1)

X

[N O S

¢ X/
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SCSOX *1 \

SCSOY *2

SCK VoL

Round Function (CSXSCINV=0, CSxLVL=0), (CSySCINV=1, CSyLVL=0)
*1:XisOto 3.

*2:Y is0to 3. However, Y and X is a different value.

(8) Mark Level "L" of Serial Clock Output (SMR:SCINV=1) and Mark Level "L" of Serial Chip Select
(SCSCR:CSLVL=0)

(Condition: See 8.2. Operation Assurance )

- Value ;
Parameter Symbol Conditions i Unit Remarks
Min Max
SCS 1 —SCK 1 setup time tcssi Master mode -20™ - ns
SCK | —SCs | hold time tesn (CL = 20 pF -372 - ns
loL=-5mA,
SCS deselect time tcsol lon=5 mA) -20+5tcp™ - ns
Round Function
Master mode
SCK 1 —SCS 1 clock change time tscc (CL=20pF 3tcp+0 3tcp+20 ns
loL=-5mA,
lon =5 mA)
Notes:

*1)SCSTR1.CSSU=0. tCSSI can be configured.
*2)SCSTRO0.CSHD=0. tCSHI can be configured.

*3)SCSTR3/2.CSDS=0. tCSDI can be configured.
tcp is bus clock. ChO-4 is CLK_LCPOA. Ch8-12 is CLK_LCP1A. Ch16-17 is CLK_COMP.
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tCSDI
)
( Vou— 11
5CS A \—an
tCSHI
SCK MI 8 \ / Vo

o D
gr G

SCSOX *1 \

SCSOY *2

SCK

Round Function (CSXSCINV=1, CSxLVL=0), (CSySCINV=0, CSyLVL=0)
*1:XisOto 3.

*2:Y is0to 3. However, Y and X is a different value.
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8.4.7.3 LIN Interface (v2.1) (LIN Communication Control Interface (v2.1)) Timing (SMR:MD2-0=0b011)

(1) External Clock Selected (BGR:EXT=1)

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
SCKO to
SCK4, teLk_Lcpna™t+10 - ns
. SCK8 to
Serial clock
. tsLsH SCK12
"L" pulse width
Sgg&?;o tek_comp +10 - ns
SCKO to (CL =50 pF,
SCKA4, loL=-2 mA, “ i
Serial clock SCKS to lon = 2 mA), tcik_Lepna t+10 ns
s ) tsHsL SCK12 (CL=20 pF,
H" pulse width loL= -1 MA
SCKI6to | o 1 mA) | t +10 . ns
SCK17 OH — CLK_COMP
SCKO to
SCK falling time tr SCK4, - 5 ns
SCK8 to
SCK12,
SCK rising time tr SCK16 to - 5 ns
SCK17
*1: n=0:ch.0 to ch.4, n=1:ch.8 to ch.12
R t tr
—> SHSL —> tsLsH
\Y V \Y
SCK ViL IH IH Vi Vi H

External clock selected
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8.4.7.4 12C Timing (SMR:MD2-0=0b100)

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

. . St&rz)%%rd Fast Mode .
Parameter Symbol Pin Name Conditions Unit | Remarks
Min Max Min Max
SCL4, 10, 12,
SCL clock frequency fscL 16, and 17 0 100 0 400 kHz
Repeat "start" SDA4, 10, 12,
dition hold ti t 16, and 17 40 | - | o6 | - s
condition hold time HDSTA SCL4, 10, 12, . . u
Period of "L" for SCL4, 10, 12,
SCL clock tLow 16, and 17 4.7 - 1.3 - us
Period of "H" for SCL4, 10, 12,
SCL clock tHIGH 16, and 17 4.0 - 0.6 - us
Repeat "start" SDA4, 10, 12,
. . 16, and 17
condition setup time tsusta 4.7 - 0.6 - Us
SCL4, 10, 12, —
SCL 1 — SDA | 16. and 17 (ICL—&ZSO ;f,
SDA4, 10, 12, | (O-_ 2 M
Data hold time 16, and 17 lon =2 mA),
' CL =20 pF, 451 92
SCL | — SDA | 1 tHDDAT SCL4. 10, 12, (|o|_: 1 m?é\ 0 3.45 0 0.9 us
16, and 17 _ '
lon=1mA)
SDA4, 10, 12,
Data setup time 16, and 17 i i
SDA | 1 — scL 1 tsubat SCL4, 10, 12, 250 100 ns
16, and 17
"Stop" condition setup SDA4, 10, 12,
i t 16, and 17 a0 | - | o6 | - s
ime SUSTO SCL4, 10, 12, . . H
SCL T — SDA T 16 and 17
Bus-free time between
"stop" condition and tuF - 4.7 - 1.3 - us
"start" condition
Noise filter tsp - 2teik_ ] ACTS - ns
COMP COMP
Notes:
- *1: The maximum tupopar only has to be met if the device does not extend the "L" width (tLow) of the

SCL signal.
- *2

the device satisfies the requirement of "tsupar = 250 ns".
- SCL4, 10, 12 and SDA4, 10, 12 only support the standard mode.

Document Number: 002-10689 Rev *J
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l . __
SDA A
N 7 L N S 1 7]
tsubar tsusTa

tLow tsur

scL i 1 /j v
e - - —> [«
tHDsTA tHDDAT thigH tHDSTA tsp tsusTo
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8.4.8 Timer Input

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Max
PPGO_TIN1 to i Atcik_Lcpna™ ns 4tcik_Leena™ 2 100 ns
PPG11_TIN1 100 4tcik_Lcpna™ < 100 ns
ICUO_INO to 4tcik_Lcpna? 4tcik_Leena 2 100 ns
ICU11_INO, i ns
ICUO_IN1 to 100 4tcik_Lepna™ < 100 ns
ICU11l IN1
Input pulse trwH, FRTO_TEXT to i Atcik_Lcpna™ ns Atcik_Lepna™ 2 100 ns
width trwi FRT11_TEXT 100 4tcik_Lcpna™ < 100 ns
TINO to TIN3, i 4tcik Lepna™ ns 4tcik Lepna® 2 100 ns
TIN16 to TIN19 100 4tcik_Lepna™ < 100 ns
AtcLk_LLpBM2 Atcik_eemz 2 100 ns
TIN32to TIN - = n =
3210 35 100 S 4tcik_pemz < 100 ns
4tcLk_comp 4tcik_comp 2 100 ns
TIN4 TIN4 - a n _
810 TIN49 100 S Atk cowp < 100 ns
Notes:
*1: n=0:ch.0to ch.5, n=1:ch.6 to ch.11
*2:n=0:ch.0toch.7,n=1:ch.8toch.11
*3:n=0:ch.0to ch.3, n=1:ch.16 to ch.19
- Timer input timing
PPGx_TIN1 ¢ ¢
ICUx_INO/1 WA T
FRT.
X_TEXT Vi Vi
TINX
Vi Vi
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8.4.9 Trigger Input

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Max
] tTRGH,
Input pulse width trRoL EINTO to EINT15 - 100 - ns
- Trigger input timing
trreH trreL
EINTX \/m ViH
V||_ VIL
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8.4.10 NMI Input
(Condition: See 8.2. Operation Assurance )

Value

Parameter Symbol Pin Name Conditions ) Unit Remarks
Min Max

Input pulse width tNmIL NMIX - 300 - ns

- NMIX input timing

tmiL —Pp

NMIX

—

<
<
/

ViL Vi

8.4.11 Low-Voltage Detection
8.4.11.1 LVDLO

(Condition: See 8.2. Operation Assurance )

Value
Parameter Pin Name Conditions ) Unit Remarks
Min Typ Max

Detection i B} 0.9 0.95 1.0 \Y
Voltage *1

Release - - 0.925 1.025 1.125 v
Voltage
Level
Detection - - - - 30 us *2

Time

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

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

8.4.11.2 LVDHO

Note:
LVDHO is only used to generate power-on reset. Refer to Power-On Conditions for related parameters.
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8.4.11.3 LvDL1

(Condition: See 8.2. Operation Assurance )

Value Guaranteed
. .- . MCU
Parameter Pin Nam ndition ni : Remark
aramete ame Conditions iz Tvp VB Unit Operation emarks
Range
Detection
Voltage i LVDL1V = 10 0.92 0.97 1.02 v
Release ; (Defaul) 0.945 1.045 1.145 Vv
\oltage
Detection No "
Voltage - 1.02 1.07 1.12 V
Releagse LVDL1V = 11
- 1.095 1.145 1.195 \Y%
Voltage
Detection *
Time 30 HS 2
Notes:

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

—  *2: After the brown-out event where the voltage level dips below the detection threshold for less than this time, the detection
may occur or be canceled.
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8.4.11.4 LVDH1

(Condition: See 8.2. Operation Assurance )

Value Guaranteed
. N . MCU
Parameter N Conditions Min Typ Max i Operation Remarks
Range
Supply
Voltage Vech - 4.5 - 5.5 v i
Range
D\f;ﬁ;t"é” Vecs 2.20 2.35 2.50 Vv
Releagse LVDH1V = 0000
Voltage VeeS 230 245 200 Y
D\‘j‘c‘)ﬁ;“‘é” Vecs 2.60 2.75 2.90 Vv
Releagse LVDH1V = 0001
Vecs 2.70 2.85 3.00 v
Voltage No *1
D\?SEZ“‘;” Vec5 2.70 2.85 3.00 \Y
Releagse LVDH1V = 0010
Voltage Vec5 2.80 2.95 3.10 v
D\?SEZ“‘;” Vec5 3.40 3.60 3.80 \%
Releagse LVDH1V = 0011
Voltage Vees >0 =70 > !
D\fct)let;“‘é” Vecs 3.60 3.80 4.00 v
Releagse LVDH1V=0100
VoItage Vecd 370 390 *10 Y
D\c/e;?t;tlzn Vecs 3.80 4.00 4.20 \%
Releaie LVDH1V = 0101
Voltage Vec5 3.90 4.10 4.30 v
Detection
Voltage Veed LVDH1V = 0110 4.00 4.20 440 v
Release (Default) e -
Vecs 4.10 4.30 4.50 v
Voltage
D\fct)let;“‘é” Vecs 4.20 4.40 4.60 v
Releagse LVDH1V = 0111
Voltage Veed 430 450 70 Y
D\c/e(;letgtlzn Vech 4.40 4.65 4.90 \4
Releagse LVDH1V = Other
Voltage Vec5 4.50 4.75 5.00 v
Detection *
Time ) ) _ ] % " i
Power
supply ) ; - -
voltage Veed 2 ? vim ’
regulation
Notes:

—  *1: This LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU operation
voltage, as these detection levels are below the minimum guaranteed MCU operation voltage (3.5 V).

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

—  *3: Suppress the change of the power supply within the range of the power-supply voltage regulation to do a low-voltage
detection by detecting voltage.
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S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

tFVlZ

N

* : The behavior of PSC_1 depends on EXVRSTCNT bit. If the bit is set to “1”, PSC_1 keeps ‘H’ level.

8.4.11.5 LvDL2

Value
Parameter Symbol Pin Name | Conditions ] Unit Remarks
Min Max
VCCS5 stability
time after LVDH1 tevs VCC5 55 - us VCC522.7V
low voltage
detection _
VCC12 stability
time after LVDH1 trvia VCC12 55 - us VCC12=21.1V
low voltage
detection
LVDH1 detect voltage
\ >=2.7V
vees NG
<« >IN\
trvs
PSC_1
1.1V
VCC12

(Condition: See 8.2. Operation Assurance )

Value Guaranteed
. .. : MCU
Parameter Pin Name Conditions Unit : Remarks
Min Typ Max operation
range
Supply
Voltage Vccl2 - 11 - 13 \% - -
Range
Detection LVDL2V =00 .
Voltage Vecl2 (Default) 0.72 0.77 0.82 \Y No 1
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S6J32E, S6J32F, S6J32G Series

Value Guaranteed
Parameter Pin Name Conditions Unit MCtL-J Remarks
Min Typ Max operation
range

Release

Voltage Vccl2 0.795 0.845 0.895 V

D\%ﬁ‘;“‘;” Veel2 0.82 0.87 0.92 v

Releagse LVDL2V = 01

Voltage Vccl2 0.895 0.945 0.995 \Y

D\%ﬁ‘;“‘;” Veel2 0.92 0.97 1.02 v

Relea%e LVDL2V = 10

Vccl2 0.995 1.045 1.095 \Y

Voltage

Dj;ﬁ;“g” Veel2 1.02 1.07 1.12 v

Releagse LVDL2V = 11

Voltage Vccl2 1.095 1.145 1.195 \Y

Detection .

Time - - - - 30 us - 2
Notes:

—  *1: This LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU operation
voltage, as these detection levels are below the minimum guaranteed MCU operation voltage (1.1 V).

—  *2: After the brown-out event where the voltage level dips below the detection threshold for less than this time, the detection

may occur or be canceled.
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8.4.11.6 LVDH2

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Parameter

Pin Name

Conditions

Value

Min

Typ

Max

Unit

Guaranteed
MCU
operation
range

Remarks

Supply
Voltage
Range

Vce3

3.0

3.6

Detection
Voltage

Vce3

Release
Voltage

Vce3

LVDH2V = 0000
(Default)

2.2

2.35

2.5

<

2.3

2.45

2.6

<

Detection
Voltage

Vce3

Release
Voltage

Vce3

LVDH2V = 0001

2.6

2.75

2.9

2.7

2.85

3.0

No

*1

Detection
Voltage

Vce3

Release
Voltage

Vce3

LVDH2V = 0010

2.7

2.85

3.0

< |1 < | <

2.8

2.95

3.1

<

Yes

Detection
Time

30

*2

Power

supply

voltage
regulation

Veeb

VIims

*3

Notes:

-  *1: These LVD settings cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU

operation voltage, as these detection levels are below the minimum guaranteed MCU operation voltage (2.7 V).

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

—  *3: Suppress the change of the power supply within the range of the power-supply voltage regulation to do a low-voltage
detection by detecting voltage.
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8.4.12 High Current Output Slew Rate

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Typ Max
Output rise / P3_21 to 31, ) ) Load capacitance
fall time tr2,tr2 P4_00 to 12 15 100 ns 85 pF
» Slew rate output timing
/s Vi vV, AR
‘" -V
- ] - Vi = Vo, + 0.9 X (Vou - Vo)
Vi =Vo +0.1x (Voy - Voo)
—> <« —» <
tro tez
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8.4.13 Display Controller
8.4.13.1 Display Controller0 Timing (TTL Mode)

(Condition: See 8.2. Operation Assurance )

Parameter Symbol Pin Name Conditions i Value Unit Remarks
Min Max
Clock Cycle tococyc DSPO_CLK 15;)25 : 22 :;
Data/Control oqtput tocos (CL=20pF, | tpcocyc—8 - ns
to DSPO_CLK time DSPO_DATAQ_11-0 | loL=-10 mA, Pins in VCC3
DSP0O_CLK to DSPO_DATA1_11-0 lon =10 mA) domain
Data/Control valid tocom DSPO_CTRLA4-0 -0.5 - ns
time
Data/Control output tocos tococye — . ns it f
to DSPO_CLK time (CL =20 pF, 93 DSPOagyTI?%Lll-
DSP0O_CLK to DSPO_CTRL11-0 loL = -5 mA, 0in VCC53
Data/Control valid tocoH lon =5 mA) -1 - ns domain is used
time
Notes:

—  For *1, when used with DSPO_DATA* and DSPO_CTRL4-0 in the VCC3 area.

- For *2, when used with DSPO_CTRL11-0 in the VCC53 area.

—  Values valid for unshifted display clock (dsp_Clockinvert=0, dsp_ClockShift=0).

—  The clock output delay can be adjusted. See the “Graphic Subsystem” chapter in the TRM for details

tDCOCYC

\Y V.,
DSPO_CLK ‘17 o4 L_\_

| DCOS

A
Y

DSPO_DATAO_11-0
DSPO_DATA1_11-0 valid
DSPO_CTRL11-0
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S6J32E, S6J32F, S6J32G Series

8.4.13.2 Display Controller0 Timing (RSDS)

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
DSPO_CLK+
Clock Cycle trscve DSPO CLK- 15.625 - ns
Data output to ¢ trscyc/2 — _ ns
DSPO_CLK time RSS DSPO_DATA_D11~0+ 5.7
DSPO_CLK to Data A DSPO_DATA D11~0- | (CL =20 pF, o1 . ns
valid time ReH loL= -4 mA, '
Control output to lon =4 mA) ns
- tsps trscyc — 9.5 -
DSPO_CLK time
DSPO_CLK to : DSPO_CTRL11~0 04 - s
Control valid time SPH '

Note:

—  The clock output delay can be adjusted. See the “Graphic Subsystem” chapter in the TRM for details

—  Values valid for unshifted display clock (dsp_Clockinvert=0, dsp_ClockShift=0).
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DSPO_CLK+ Vo4 Vou Vo \ Von
DSPO_CLK- __/ VoL l_\_/ VoL \
- taps - ESPH_| fps | fsem
DSPO_CTRLO™11 [Vou I /
VoL tras [trus| | tres |teud
- - | - -+ ] ]
Vou
DSPO_DATA_D11~0+ i ’RL vatid ]
DSPO_DATA_D11™0- X FAY A
Voo
Ta Te
80 % 1
7
+Vop \ /
(VrspsN) - (VrspsP) 0V Differential
20% / Y - Voo /
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S6J32E, S6J32F, S6J32G Series

8.4.13.3 Display Controllerl Timing

(Condition: See 8.2. Operation Assurance )

Parameter Symbol Pin Name Conditions ) Yelue Unit Remarks
Min Max
Clock Cycle tbcicyc DSP1_CLK 20.0 - ns
Data/Control output
10 DSP1 CLK time tocis DSP1_DATAO_11.0 (I((:DIL_;éom[?AF tocicyc — 4.6 ns
DSP1_CLK to DSP1_DATAL_11-0 | o1 & A)'
Data/Control valid tocin DSP1_CTRL2-0 -6 - ns
time

Notes:

—  The clock output delay can be adjusted. See the “Graphic Subsystem” chapter in the TRM for details

—  Values valid for unshifted display clock (dsp_Clockinvert=0, dsp_ClockShift=0).

DSP1_DATAO_11-0

DSP1_CLK

tDClCYC

A

Vo, ]_

\i

-

DC1H

DSP1_DATA1_11-0

DSP1_CTRL2-0

valid
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8.4.14 Video Capture
8.4.14.1 Video Capture Timing

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ) Unit Remarks
Min Max
Clock Cycle tcapocyc CAPO_CLK 125 - ns
Capture data setup tcaposu | CAPO_DATA35~0 4.0 ; ns
time -
Capture data hold tcaporp | CAPO_DATA35~0 1.0 : ns
time
_ teapocye _
\Y% V Viui
CAPO_CLK '™ IH IH \
teaposy [4—i< =| teaporD
V
CAPO_DATA35-0 X valid o
VIL
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8.4.15 FPD-Link (LVDS)

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Conditions ] Unit Remarks
Min Typ Max
Output clock frequency f - 5 - 50 MHz
210 300 390 my One of three is

Differential output voltage Vob 250 350 450 mV

RL=100 Q 295 400 505 mv | Selectable
Variation of Voo delta Voo CL=5pF - - 25 mv

L= 1.075 1.200 1.325 V One of two is

differential
Common mode voltage Vewm ( ) 1.125 1.250 1375 v selectable
Variation of Vem delta Vem - - 25 mV
Cycle time of TXCLKP/M Tcip - 20 T 200 ns Equals 1/f
Duty of TXCLKP/M Tcor - - 4/7*T - ns
Internal PLL lockup time TeLL - - - 10 ms

- 0.11
Cycle-to-cycle jitter Tcac - - - “T/7 ns
Channel-to-Channel skew Tesk ) ) i 200 ps
of TXOUTXP/M
Skew of TXOUTxP and Tosk ) ) i 50 ps
TXOUTxM
Qutput pulse position for To 0235 0 +0.235 ns
bit 0
Output pulse position for 1/7xT 1/7xT
bit 1 I 0235 | HTXT | 0235 ns
Output pulse position for 2/7xT 2/7xT
bit 2 T2 -0.235 2/7xT +0.235 ns
Output pulse position for _ 3/7xT 3/7xT
bit 3 Ts f =50 MHz 0.235 3/7xT +0.235 ns
Output pulse position for 4/7xT 4/7xT
bit 4 Ta 0235 | 4TXT | 40235 ns
Output pulse position for 5/7xT 5/7xT
bit 5 Ts 0235 | °/7XT | Y235 ns
Output pulse position for 6/7xT 6/7xT
bit 6 Te 0235 | 8/7XT | 40235 ns
Qutput pulse position for To 0.25 0 +0.25 ns
bit 0
Output pulse position for 1/7xT 1/7xT
bit 1 i -0.25 LI7TxT | "40.25 ns
Output pulse position for 2/7xT 2/7xT
bit 2 T2 025 2/7xT +0.25 ns
Output pulse position for _ 3/7xT 3/7xT
bit 3 Ts f=40 MHz 0.25 3/7xT +0.25 ns
Output pulse position for 4/7xT 4/7xT
bit 4 Ta 025 4/7xT +0.25 ns
Output pulse position for 5/7xT 5/7xT
bit 5 Ts 2025 5/7xT +0.25 ns
Output pulse position for 6/7xT 6/7xT
bit 6 Te 025 6/7xT +0.25 ns
St‘gp”t pulse position for To f = 25 MHz -0.45 0 +0.45 ns
i
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S6J32E, S6J32F, S6J32G Series

Value

Parameter Symbol Conditions . Tvo " Unit Remarks
g'l[nlput pulse position for T 1-/0?4)(51— 1/7xT 1+/07,st ns
g'l[nzput pulse position for T 2_/O?4>E<_)T 2/ 7xT 2+/o7,Ai(5T ns
gr;put pulse position for Ts 3_/(;;5T 3/7xT 3+/07.£<5T ns
g'l[trput pulse position for T 4_/O?4>E<_)T 417xT 4+/o7,Ai(5T ns
8ft5pm pulse position for Ts 5_/0?4x5T 5/7xT 5+/07.£<5T ns
(b)i;1t6put pulse position for To 6-/0?4)&(31— 6/7xT 6+/o7,Ai(5T ns
(b)itjgput pulse position for To 2.00 0 +2.00 ns
(b)itjtlput pulse position for T 1-/2?0)61— 1/7xT 1127.0XOT ns
(b)iftzpm pulse position for T 2-/2?0)61— 2/ 7xT 2127.0XOT ns
(b)itjgput pulse position for TS f= 5 MHz 3-/2?0)61— 3/7xT 3+/27.0XOT ns
g)iijtdfput pulse position for T 4-/2?0)2)1— 417 xT 4+/27,(;(OT ns
;);tsput pulse position for Ts 5-/2?0)81— 5/7xT 5+/27.(;(0T ns
;);gput pulse position for To 6_/2?0>E)T 6/7xT 6+/27.(;(0T ns

Notes:

—  All the corresponding ports of products, which do not support FPD-Link, should be connected to GND.
AVCC3_LVDS_PLL, AVSS3_LVDS_PLL, VCC3_LVDS_Tx, VSS3_LVDS_Tx, TXDOUTN+/-, TXCLK+/-.

—  Channel-to-Channel skew of TXOUTXP/M is included in output pulse position.
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Figure 8-5: LVDS AC Timing Chart

Teip

TxCLK ’

A
\ 4

Teor=TH/ (TH+ TL)

A
_y

TxDOUT3 ( D3

D2 D1 DO
- E—TCSK

TxDOUT1 D3 X D2
— T

TxDOUT2 D3

TxDOUTO D3

v

Ts

A
\ 4

Ta

\ 4

Ts

y
v

Ts

\ 4
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Figure 8-6: LVDS AC Timing Chart

S6J32E, S6J32F, S6J32G Series

 \

Single End

Tx-M

. Common voltage for each data bit

\ / }

Voltage V]

AV

\ / Delta Vcm

A
V
T*-P ° T
A 4
Vewm
Delta Vop = Vop.max — Vop.min
\ 4
A
Tx-M
Voltage V] A
Vewm / \
Tx-P
—p| |—
TDSK
0 \ 4
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8.4.16 DDR-HSSPI

The DDR-HSSPI AC characteristics are specified with the specific reference voltage of Vi, Vi, VoL, Von = 0.5 Vcc3 as mentioned

in Section 8.4.3, regardless of automotive input-level configuration, CMOS Schmitt, and TTL.

8.4.16.1 DDR-HSSPI Interface Timing (SDR Mode)

(Condition: See 8.2. Operation Assurance )

S6J32E, S6J32F, S6J32G Series

Value
Parameter Symbol Pin Name Conditions ) Unit Remarks
Min Max
10 -
During Quad
HSSPI clock cycle teye G_SCLKO ns Page mode
M_SCLKO 20 -
or Dual Quad
mode
G_SDATA0_0-3
GSDATA -> G_SCLK? tidat G_SDATA1_0-3 1 ns
Isdata -
Input setup time M_SDATAO0_0-3
M_SDATA1 0-3
G_SDATAO0_0-3
G_SCLK? -> GSDATA i G_SDATA1_0-3 . ) ns
Input hold time e M_SDATAO_0-3
M_SDATAL 0-3 | (CL =20 pF,
G_SDATAOQ_0-3 | loL=-10 mA,
G_SCLK? -> GSDATA fodas G_SDATA1_0-3 | lon=10 mA), tcyc/2 + ns
oddata =
Output delay time M_SDATAO_0-3 15
M_SDATA1l 0-3
G_SDATA0_0-3
G_SCLK? -> GSDATA t G_SDATA1_0-3 tcyc/2 — ) ns
Output hold time eha@ | M_SDATA0_0-3 25
M_SDATA1 0-3
GSSEL | ->
& soik : G_SSELO, 1 ooy | - | s
_SCLKT odsel M_SSELO, 1 =)ey
Output delay time -3
G_SCLK? -> GSSEL? toncel G_SSELO, 1 2.5*tcyc ) ns
Output hold time e M_SSELO, 1 -15

Notes:

—  SS2CD [1:0] should be configured as 01, 10, or 11.

—  For *1, the delay of the delay sample clock can be configured. The delay should not exceed tcyc.
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Yy

cyc

Y Ve, A
G_scLk0  Vou /] \ on / \

Delayed \% Oy‘ \ /
sample

A

clock t
isdata| ihdata
VIH
G_SDATA0_0-3, valid
G_SDATAl 0-3
(inputtiming) V.
< oddatq= VOH < tohda\ta Vv on
G_SDATA( 0-3, >§‘ valid
G_SDATA 1 0-3 ~
(output timing) VoL Vo
todsel tohsel
GSSELO, 1 vV Vou

(outputtiming) ot
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8.4.16.2 DDR-HSSPI Interface Timing (DDR Mode)

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
12.5 - ns
During Quad
G_SCLKO
HSSPI clock cycle teye M SCLKO o5 ) ns Page mode
- or Dual quad
mode
G_SDATA0_0-3
GSDATA -> G_SCLK1 | ¢ G_SDATA1_0-3 * i ns
Input setup time fodata M_SDATAO_0-3
M_SDATA1 0-3
G_SDATAO0_0-3
G_SCLKt | -> GSDATA ¢ G_SDATA1_0-3 * i ns
Input hold time " | M_SDATA0_0-3
M_SDATA1 0-3
G_SDATAQ0_0-3 | (CL =20 pF,
G_SCLK? | -> GSDATA ¢ G_SDATA1_0-3 | loL=-10 mA, i tcyc/a + ns
Output delay time oddata | MTSDATAO_0-3 | lon= 10 mA), 0.9
M_SDATA1 0-3
G_SDATAO0_0-3
G_SCLK1 | -> GSDATA . G_SDATA1_0-3 Teyc/4 - ) ns
Output hold time M@ | M_SDATA0_0-3 1.55
M_SDATA1 0-3
GSSEL | ->G_SCLK 1 G_SSELO, 1 (SS2CD+
. todsel M SSELO. 1 0.75)*tcyc - ns
Output delay time _ , 3375
*
228 g:SyC - ns | Direct Mode
G_SCLK? -> GSSEL? tonel G_SSELO, 1 - Command
. onse
Output hold time M_SSELO, 1 1.25*tcyc X ns sequencer
-0.05
Mode

Notes:

—  SS2CD [1:0] should be configured as 01, 10, or 11.
—  For *1, the delay of the delay sample clock can be configured. The delay should not exceed tcyc.
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[-— tcyc _—

Voi
G_SCLKO CH \ Von
VoL

delayed
gample clock

G_SDATAO0 0-3,
G_SDATAL 0-3
(input timing)

‘tohdata__
G_SDATA0 0-3, Vou-
G_SDATA1_0-3 Vo1
{output timing)

" I:ohs el >

GSSELD, 1 /
{output timing) Vor Vor
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8.4.17 HyperBus

S6J32E, S6J32F, S6J32G Series

The HyperBus AC characteristics are specified with the specific reference voltage of Vi, Vv, VoL, Von = 0.5 Vcc3 as mentioned in
Section 8.4.3, regardless of automotive input-level configuration, CMOS Schmitt, and TTL.

8.4.17.1 HyperBus Write Timing (HyperFlash)

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ) Unit | Remarks
Min Max
HyperBus clock cycle tckeve a—g}é 10 - ns
cstl >cki tcss G_CS# 12 tckeye -2.0 - ns
Chip Select setup time M_CS#_1,2 '
DQ->CK1 | G_DQ7-0 CL = 20 pF,
. tis - loL = -10 mA 1.25 - ns
M_DQ7-0 '
Setup time _DQ ot = 10 MA
CK1| ->DQ G_DQ7-0
t - 1.25 - ns
Hold time " M_DQ7-0
CK| -> CS? G CS# 1,2
t - — t 12 - ns
Chip select hold time csH M_CS#_1,2 creve

Note:

—  HyperBus clock cycle is always (1/Fcik_cp1)*4.

G CS# 1.2
M _CS# 1.2

G _CK
M_CK

Vor

Vo

G_RWDS

M_RWDS

G_DQ7~0
M_DQ7~0

ca0 ch0
7-40K K 3H-
32

G
1-2

ik
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8.4.17.2 Hyper Bus Write Timing (HyperRAM)

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions i Unit | Remarks
Min Max
G_CK
Hyper Bus clock cycle tckeye M _CK 10 - ns
CS?| -> CK?t toss G CS# 1,2 tckeye - } ns
Chip Select setup time M_CS# 1,2 2.0
DQ -> CKt| G_DQ7-0
t — 1.25 - ns
Setup time S M_DQ7-0
CK1l ->DQ G_DQ7-0 ]
Hold time t M_DQ7-0 CL=20pF, | 1% ns
lo.=-10 mA
CK| ->CSt G_CS# 1,2 ’
t oy = t /2 - ns
Chip select hold time st M_Cs# 1,2 | lon=10mA), | lekeve
RWDS|-> CK| G_RWDS
t — 1 - ns
Data Mask Valid oMV M_RWDS
CK1 -> RWDS1| G_RWDS
. . triv - 6 ns
Refresh Indicator Valid M_RWDS
CK1 -> RWDS(Hi-z) o G_RWDS 0 ) ns
Refresh Indicator Hold M_RWDS
Note:

—  HyperBus clock cycle is always (1/Fcik_cp1)*4.
—  When configuring the HyperBus clock cycle, consider the HyperRAM refresh interval.

G_CS# 12 Vord
M_CS#_1.2 Vo /

|4-tc5:, ol tcKOTC {osm [« oss

G CK
M_CK

G _RWDS
M_RWDS

G_DQ7~0
M_DQ7~0
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8.4.17.3 Hyper Bus Read Timing (HyperFlash)

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
G_CK,
G_RWDS
Hyper Bus clock cycle troscyc M_CK, 10 - ns
M_RWDS
CS?| -> CK?t toss G_CS#.1,2 troscyc ) ns
Chip Select setup time M_CS# 1,2 2.0
DQ -> CK1| G_DQ7-0
t 1.25 - ns
Setup time S M_DQ7-0 (CL =20 pF,
loL=-10 mA
CK?1] ->DQ G_DQ7-0 '
t = 1.25 - ns
Hold time " M_DQ7-0 low= 10 mA),
CK| ->CSt G_CS# 1,2
t T o t /2 - ns
Chip select hold time CcSH M_CS# 1,2 RDSCYC
DQ -> RDS?| G_DQ7-0
t - -0.9 - ns
Setup time pss M_DQ7-0
RDS?|-> DQ G_DQ7-0
t - -1.0 - ns
Hold time psH M_DQ7-0
Note:

—  HyperBus clock cycle is always (1/Fcik_cp1)*4.

G CS# 1.2 i Ve,

M_CS# 1,2
-

G CK Von]L }

M_CK

G_RWDS

M _RWDS \

G_DQ7~0
M_DQ7~0
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8.4.17.4 HyperBus Read Timing (HyperRAM)

S6J32E, S6J32F, S6J32G Series

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ) Unit | Remarks
Min Max
G_CK,
G_RWDS
HyperBus clock cycle troscyc M_CK, 10 - ns
M_RWDS
CS1] -> CK?t G_CS#_1,2
t - — t -2.0 - ns
Chip Select setup time €8 M_CS#_1,2 Rpseve
DQ -> CK?1| G_DQ7-0
t 1.25 - ns
Setup time S M_DQ7-0
CK?1] ->DQ G_DQ7-0 i
Hold time i MDQ7-0 | (cL=20pF | 1 ns
lo.=-10 mA
CK| ->CSt G_CS# 1,2 d
t — — = t 12 - ns
Chip select hold time cer M_Cs# 1,2 | low=10mA), | fRosce
DQ (valid) -> RWDS 1| G_DQ7-0
t - -0.9 - ns
Setup time pss M_DQ7-0
RWDS1|-> DQ (invalid) G_DQ7-0
t - -1.0 - ns
Hold time psH M_DQ7-0
CK1p > RWI?SN _ tawy G_RWDS ) 6 ns
Refresh Indicator Valid M_RWDS
CK?1 -> RWDS(Hi-z) G_RWDS
. trRIH 0 - ns
Refresh Indicator Hold M_RWDS
Note:
—  HyperBus clock cycle is always (1/Fcik_cp1)*4.
—  When configuring the HyperBus clock cycle, consider the HyperRAM refresh interval.
G CS8# 1.2 Vor
M_CS# 1.2 Vor ]
|4-t ] | tosm peten tess
S AUAS AT ANAUAWAE YA
M_CK Vor l }
t
trv > = | _ fRosevy
G_RWDS _r_ L‘ Vorl
M_RWDS I T !

G_DQ7-~0
M_DQ7~0
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8.4.18 Ethernet AVB

8.4.18.1 Ethernet Receive Timing — Ml Interface
(Condition: See 8.2. Operation Assurance )

Parameter Symbol Pin Name Conditions i Value Unit Remarks
Min Max

RXCLK cycle trxcyc RXCLK 40.0 - ns
RXER

RX setup time trxs RXDV 10.0 - ns trxcyc -30 Ns
RXDO0-3 -
RXER

RX hold time tRxH RXDV 2 - ns
RXDO0-3

< tR)(CYC >

RXCLK Vi Vi L_\_

trxsle—>n

Vig| + [«
RXER —\ )
RXDV >< valid><
RXD0-3 )\

V|L

8.4.18.2 Ethernet Transmit Timing — MIl Interface
(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Max
TXCLK cycle trxcyc RXCLK (CL = 20 pF, 40.0 - ns
TXER loL = -5 A,
Tx delay time trxo TXEN lon = 5 MA) 0.5 25 ns
TXDO0-3 '
tT>(CYC
V'H VIH VIH
TXCLK /_
TXER ”
TXEN K valid
TXD 0-3
VOL

Document Number: 002-10689 Rev *J Page 132 of 167



ws CYPRESS S6J32E, S6J32F, S6J32G Series

~a»> EMBEDDED IN TOMORROW™

8.4.18.3 MDIO Timing

(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ) Unit Remarks
Min Max
MDC cycle tmpcye MDC 400.0 - ns
l\i/lrr?elo Input setup tmpis MDIO (CL = 20 pF, 100.0 - ns
loL = -5 mA,
MDIO input hold time | twom MDIO =5 mA) 0.0 - ns
{\i/lrr?;o outputdelay |y o MDIO 10.0 390.0 ns

“ tM DCYC ’

MDC Voy Vo Voup Vo
Vor-

Vi »| |« tvpin

'(\i/ln?lo Xvalid

>~
- Ty

Vie - tmbon > le»] thpop
Vou
MDIO va lid
(out) s O
VOL
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8.4.18.4 Ethernet Receive/Transmit Timing — RMII interface
(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions i Unit | Remarks
Min Max
Rlefirencle tREFCLK 20 - ns
;0: cycle RMI_REFCLK
eference tREFDTY 35 65 %
clock duty cycle
Data setup to )
RMII_REFCLK tsu RMIL_RXD[L0] 4 - ns
rising edge RMII RXERR
Data hold from RXDV *1
RMII_REFCLK tHoLD 2 - ns
rising edge
Data output (CL = 25 pF,
delay from trxour RM”T_')"()éﬁllio], lou= -10 MA, 2 13 ns
RMII_REFCLK lon =10 mA)
rising edge
Note:
—  *1 RXDV pin is used for CRS_DV function of RMII interface
< trEroLE .
< [FEFDTY
Vin 7‘ \ Vi \
RMII_REFCLK Vi L Vi
- tSU - --‘.I:HCILD -
RMII_RXD[1:0] a )
RMII_RXERR q valid
RXDV (CRS_DV)
_ treour.
RMII_TXD[1:0]
TXEN X valid
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8.4.19 MedialLB

8.4.19.1 MedialLB Input Timing
(Condition: See 8.2. Operation Assurance )

Parameter Symbol Pin Name Conditions i value Unit | Remarks
Min Max
MLBCLK cycle tmeke MLBCLK 39 - ns
MLBSIG, MLBDAT MLBSIG
Input setup tdsmet MLBDAT ) 1.0 - ns
MLBSIG, MLBDAT tamet MLBSIG 40 i ns
Input hold MLBDAT
Notes:

-  CLK_HAPP1BO(internal) frequency > MLBCLK(external) frequency

- tmcke =|
ViH Vi
MLBCLK / Vi
tdsmef| tdhmer
ViH
MLBDAT,
MLBSIG
Vi
Input
8.4.19.2 MediaLB Output Timing
(Condition: See 8.2. Operation Assurance )
) . Value :
Parameter Symbol Pin Name Conditions i Unit | Remarks
Min Max
MLBCLK cycle tmeke MLBCLK 39 - ns
MLBSIG, MLBDAT MLBSIG (CL = 20 pF, i i
output stop tmcfdz MLBDAT loL= -6 MA, 26.5 ns tmeke - tdout
MLBSIG, MLBDAT MLBSIG lon=6 mA),
tdout 0 12.5 ns
output delay MLBDAT

Notes:
-  CLK_HAPP1BO(internal) frequency > MLBCLK(external) frequency

MLBCLK

Ol
MLBDAT, r - N
MLBSIG i vall i
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8.4.20 QPRC
(Condition: See 8.2. Operation Assurance )
. . Value ;
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Max

"H" width of AIN tAHL AIN — 4tCLK_LCP1A — ns

"L" width of AIN tALL AIN — 4tCLK_LCP1A —

"H" width of BIN tBHL BIN — 4tCLK_LCP1A — ns

"L" width of BIN tBLL BIN - 4tCLK_LCP1A — ns

Rising timing of BIN PC_Mode2 or | 4tCLK_LCP1A — ns
tAUBU BIN

from "H" level of AIN PC_mode3

Falling timing of AIN PC_Mode2 or | 4t1CLK_LCP1A — ns
tBUAD AIN

from "H" level of BIN PC_Mode3

Falling timing of BIN PC_Mode2 or | 4tCLK_LCP1A — ns
tADBD BIN

from "L" level of AIN PC_Mode3

Rising timing of AIN PC_Mode2 or | 4tCLK_LCP1A — ns
tBDAU AIN

from "L" level of BIN PC_Mode3

Rising timing of AIN PC_Mode2 or | 41CLK_LCP1A — ns
tBUAU AIN

from "H" level of BIN PC_Mode3

Falling timing of BIN PC_Mode2 or | 41CLK_LCP1A — ns
tAUBD BIN

from "H" level of AIN PC_Mode3

Falling timing of AIN PC_Mode2 or | 4t1CLK_LCP1A — ns
tBDAD AIN

from "L" level of BIN PC_Mode3

Rising timing of BIN PC_Mode2 or | 41CLK_LCP1A — ns
tADBU BIN

from "L" level of AIN PC_Mode3

"H" width of ZIN tZHL ZIN QCR:.CGSC ="0" | 4tCLK_LCP1A — ns

"L" width of ZIN tZLL ZIN QCR:CGSC ="0" | 4tCLK_LCP1A — ns

Rising or falling QCR:CGSC ="1" | 4tCLK_LCP1A — ns

timing of AIN/.BIN tZABE AIN/BIN

from level valid

timing of ZIN

Level valid timing of QCR:CGSC ="1" | 4tCLK_LCP1A — ns

;IN fro.m _falllng or tABEZ ZIN

rising timing of

AIN/BIN

Notes:

— tis the period of peripheral clock(CLK)

Document Number: 002-10689 Rev *J Page 136 of 167



A
L 7

CYPRESS

EMBEDDED IN TOMORROW™

S6J32E, S6J32F, S6J32G Series

| |
| |
| . tAHL 1L tALL R |
I « L <« L |
| |
| Vi £ VIHS— |
| |
| \ I
| AIN Vi Vi |
| N\ |
| |
: ‘tAUBLi L’[BUAD -~ ‘tADB[l tBDAU :
I l » - » | > - » I
| |
| |
A Vi

| IS N :
: VLY e o N Vi Vi | :
| BIN /] tBHL |
| < > |
| tBLL :
|
]

P t BHL - P tBLL -~

Vi
/ L
BIN \
:VIL Vi
LBUAUk P tAUBD R LIBDAD tADBU
/ Vi Vg
Vi _/‘ ‘\YVIL Vi
N tAHL ) ~
tALL
e e e |
| |
| |
| |
| |
: Vi) \ Y :
| |
| |
| |
| < —> |
l {ZHL l
|

| zIN |
| |
| |
I tZLL :
| < >
| |
| |
| VIL VIL |
| |
| |
| |

Document Number: 002-10689 Rev *J

Page 137 of 167



ws CYPRESS S6J32E, S6J32F, S6J32G Series

~a»> EMBEDDED IN TOMORROW™

wN /N / £ Vi
AIN/BIN
Vi N Vi
7/ N
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8.4.21 Port Noise Filter
(Condition: See 8.2. Operation Assurance )

Value
Parameter Symbol Pin Name Conditions ] Unit Remarks
Min Max
All GPIOs - - 67 ns
EINTO-15
TINO-3, 16-19, - - 67 ns
. 32-35, 48, 49
Input pulse filter
. - ADTRG - - 67 ns
time
SCL4, 10, 12,
16, 17
SDA4, 10, 12, - - 240 ns
16, 17
Note:

—  The spec guarantees that a rectangular pulse wider than the max filter time is never removed.
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S6J32E, S6J32F, S6J32G Series

8.4.22 JTAG
(Condition: See 8.2. Operation Assurance )
; . Value .
Parameter Symbol Pin Name Conditions i Unit Remarks
Min Max
JTAG_TCK,
TMS, TDI setup time titacs JTAG_TMS, 16 - ns
JTAG_TDI
JTAG_TCK, _
TMS, TDI hold time Tomen | JTAG_TMs, | (CL=20PF) 10 : ns
JTAG_TDI
. JTAG_TCK,
TDO delay time TatacD JTAG_TDO - 25 ns
JTAG_TCK v.L\_ V'”/L
UTAacs tyTAGH
JTAG_TMS Vi Vi
JTAG_TDI Vi Vi
tracD
JTAG_TDO
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.
8.4.23 12S
8.4.23.1 12S Timing — Master mode (MSMD=1)
(Condition: See 8.2. Operation Assurance )
; - Value Uni
Parameter Symbol Pin Name Conditions i M t Remarks
in ax
ECLKO/ECLK1 clock foek 20 ) ns
cycle Only relevant if
nly
ECLKO/ECLK1 clock ECLKO, 0.40* 0.60* . .
“H" pulse width tehw ECLK1 fook fook ns externse;lleEgé_g Lr;put is
ECLKO/ECLKZ1 clock 0.40* 0.60*
- . telw ns
L pulse width teck teck
12S clock cycle fee 66.66 . ns
(output SCK)
wpyn * *
I2.S clock “H” pulse ter 12S0_SCK, (CL = 20 pF, 0.35 0.65 ns
width 12S1_SCK loL= -5 MA, tsck tsck
12S clock “L” pulse lon="5mA) 0.35* 0.65*
. tsiw ns
width tsck tsck
; CPOL =0,
Sender delay time 12S0_SCK, SMPL = 1 Y
SCK1 -> SD/WS tattr 12S1_SCK, - 35 ns
valid 12S0_SD,
Sender hold time 12S1_SD,
SCK? -> SD/WS thir 12S0_WS, -10 - ns 2
. . 12S1_WS
invalid
Receiver setup time 12S0 SCK ”
i tsr — ! 40 - ns
SD valid -> SCK? 12S1_SCK,
Receiver hold time 12S0_SD, .
t 10 - ns 2
SCK1 -> SD valid i 12S1_SD

Notes:

*1: ECKM = 1. Refer to the Resource Input Configuration chapter in TRM for required RESSEL register settings.

*2: Refer to the 12S register description chapter in the TRM for different combinations of clock polarity (CPOL), sampling point
position (SMPL), polarity/pulse_width/frame_sync phase of WS (FSPL, FSLN, FSPH). Actual waveforms and relevant clock
edges will change accordingly; the delay values based on the table above will remain the same.
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tsck

V,
OH =y
12Sx_SCK
thg
tdtr d
12Sx_SD,
125X WS Vor o
(output timing) Vo VoL
L tor _ ‘thr _
12Sx_SD Vin Vi
(Inputtlmlng) V||_ V||_ rFa

8.4.23.2 12S Timing — Slave mode (MSMD=0)
(Condition: See 8.2. Operation Assurance )
) - Value Uni
Parameter Symbol Pin Name Conditions i M t Remarks
in ax
12S clock cycle (input 12S0_SCK, )
SCK) tsck 12S1_SCK 66.66 ns
12S clock “H” pulse 0.40* 0.60*
. tshw ns
width 12S0_SCK, tsck tsck
12S clock “L” pulse 1251_SCK 0.40* 0.60*
. tsiw ns
width tsck tsck
Setup time
WS transition -> trf 12S0_SCK, | (CL = 20 pF 40 - ns 1
SCK| 1251_SCK, loL= -5 mA,
Hold time 12S0_WS, lon=5mA)
SCK| ->WS thrt 12S1_WS 10 - ns 1
transition CPOL =0,
- SMPL=0
Sender delay time ta 12S0_SCK, 35 ns 1
. r - -
SCK1 -> SD valid 12S1_SCK,
Sender hold time tm 12S0_SD, 10 i ns "
SCK? -> SD invalid ' 12S1_SD
Receiver setup time to [2S0_SCK, 40 ) ns -
SD valid -> SCK| I12S1_SCK,
Receiver hold time th 12S0_SD, 10 i ns “
SCK| -> SD valid ' 12S1_SD

Notes:

*1: Refer to the 12S register description chapter in the TRM for different combinations of clock polarity (CPOL), sampling point
position (SMPL), polarity/pulse_width/frame_sync phase of WS (FSPL, FSLN, FSPH). Actual waveforms and relevant clock
edges will change accordingly; the delay values listed in the previous table will remain the same.
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A

tshw

. V,
125x_SCK / on

tsrf . thrf

12Sx_WS Vin A\
(input timing)

e Thgr
125x_SD
(output timing) Von o
VoL oL
L tor B b -
12Sx_SD Vi Vie\
(input timing) V. Vi

8.5 A/D Converter
8.5.1 Electrical Characteristics

(Condition: See 8.2. Operation Assurance )

. Value .
Parameter Symbol Pin Name ) Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Total Error - - - - +12 LSb |
Integral Non linearity - - - - +4.0 LSb | ™
Differential Non linearity - - - - +1.9 LSb | ™
o ANO to AVRL AVRL
Zero transition voltage Vzr AN49 -11.5LSb - +12.5L.Sb \ .
Full-scale transition Vv ANO to AVRH ) AVRH Vv
voltage FeT AN49 -13.5LSb +10.5LSb
Sampling time tsmp - 0.3 - - Hs e
Compare time temp - 0.8 - 28 us "
A/D conversion time teny - 11 - - us e
Atcik_Lepia HeLk_LepiaZ
. . . - 100 ns
A/D trigger input time ADTRG - - ns 2
100 tcLk_Lepia <
100 ns

Resumption time - - - - 1 us .
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. Value .
Parameter Symbol Pin Name ) Unit Remarks
Min Typ Max
ANO to
AN17 -1.0 - 1.0 pA
. AN18 t Vavsss
Analog port input current lain AN25O -2.0 - 2.0 WA - AVSSVA|NSVA\/CC
AN26 to
ANA9 -3.0 - 3.0 pA
Analog input voltage VAN ':’\,1104;0 AVSS - AVRH \%
AVRH AVRH5 4.5 - 5.5 V AVcc 2AVRH
Reference voltage AVRL5/
AVRL AVSS - 0.0 - \Y,
la - 500 900 pA
AVCC -
P | laH - 1.0 100 HA 2
ower supply current I i 10 50 A
AVRH -
IrH - - 5.0 HA 2
Variation between ANO to
- - - 4.0 LSb
channels AN49
Notes:
*1: Time per channel
*2: Definition of the power supply current (when Vcc = AVcec = 5.0 V) while the A/D converter is not
operating and in stop mode
*3: Total Error is a comprehensive static error that includes the linearity after trimming by software.

1 LSb = (AVRH-AVRL)/4096

*4: 1 LSb = (VFST-VZT)/4094

*5: 1 LSb = (AVRH-AVRL)/4096
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8.5.2 Notes on 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 uF) to an analog input pin.

Analog input circuit model

—({O—/\/\/\/ Comparator
booe L
C

Analog input
Sampling ON
777
R C
12-bit AID 3.9 kQ (max) 11.0 pF (max) (4.5 V<AVccs5.5 V)

Note: Use the numerical values provided here simply as a guide.

8.5.3 Glossary

Resolution: Analog change that can be identified by an A/D converter

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

Differential linearity error: Deviation from the ideal value of the input voltage required for changing the output code by 1 LSb.

Total error: Difference between the actual value and the theoretical value. The total error includes zero transition error, full-scale
transition error, and linear error.

8.5.4 Calibration Condition

Calibration Condition should be the following

OAVCC = 50V
OAVRH = 5.0 V
OTa= 25 °C

O System clock frequency (CLK_LCP1A) = 10 MHz

See the A/D Converter Calibration section in the S6J3200 hardware manual.
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Total error
FFF -+
Actual < >
FFE —+ = 1.5LSh
1
{1LSb(N-1)+05LSh}
FFD -+ 47/
= T4
o
5 A
o
£ o004l Vnr
.g’ (Actually-measured
003 4 value)
<«+——— Actual conversion
002 + characteristics
e Ideal characteristics
001 +
——»| le—05Lsb

AVRL Analog input AVRH
(AVSS)

V- {1 LSb x (N-1) + 0.5LSh}
1LSb
AVRH - AVRL

1 LSb (Ideal value) = 200 V]

Total error of digital output N = [LSb]

N: A/D converter digital output value.

Vzrddeal value) = AVRL + 0.5LSDb[V]

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

Vnr: Voltage at which the digital output changes from "(N — 1)" to "N".
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Integral linearity error Differential linearity error
FFF -+ Ideal characteristics
FFE ﬂAr::tuaI conversion — N+1 4 Actual conversion
;31 i"sabctilr'sg)cs Vo characteristics
FFD - - +vzr
5 \ Vest - l
% & g N +
° 3
I
= 004 L+ <
2 Vit fg’
a (measured value) 8 No1
003 —+ “— Actual conversion T T Vinenyr
characteristics (measured
02 + Vit value)
Ideal characteristics (measured value)
1 N-2 I .
001 Actual conversion
characteristics
= Vzr (measured value)
AVSS Analog input AVRH AVSS Analog input AVRH
(AVRL) (AVRL)

Vnt- {1 LSb x (N-1) + Vzr}

Integral linearity error of digital output N = LSh
g y g p 1LSb [LSh]
. - . L. Vn+1) T- VN
Differential linearity error of digital output N = 1LSh -1 LSb [LSb]
VesT -V
1LSh = _VFST-VZT V]
4094

Vzr: Voltage for which digital output changes from "0x000" to "0x001"
VEst: Voltage for which digital output changes from "OxFFE" to "OxFFF".
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8.6 Audio DAC

8.6.1 Electrical Characteristics
(Condition: See 8.2. Operation Assurance )
Pin . . Value .
Parameter Symbol N Conditions ™ ] Unit | Remarks
EmE Min Typ Max
system clock Fetkono - - 2.048 - 18.432 | MHz
frequency
sampling clock fs - - 8 - 48 kHz
Anglog out*put load RL i 20 i i KO
resistance 2 DAC L
DAC_R
Analog outplft load cL _ i ) i 100 oF
capacitance "
. CL
capacitance - CR - 5 10 20 uF
Analog output
single-end output ) RL =20 kQ . 0.673 ) Vv
range DAC_L CL = 100 pF AVCC3_DAC PP
(#full scale) DAC_R
Analog output i i ) 0.5 i Vv
voltage (zero) AVCC3_DAC
Signal frequency:
THD+N " - - 1 kHz - -82 -72 dB
LPF (fc: 20 kHz)
SNR - - Signal frequency: 85 89 - dB
1 kHz
Dynamic range "3 - - LPF (fc: 20 kHz)— 83 86 - dB
— A-weighting filter
Out-of-Band Energy - - 20 kHz to 64fs - - -33 dB
Channel Separation - - - - 80 - dB
Qutput impedance - - - 150 200 250 Q
Digital noise 50 Hz - -35 - dB
input: noise .1 kHz - -50 - dB
PSRR . . zero noise ) ) i
20 kHz 40 dB
Digital |np_ut:fu|| scale ) 13 i dB
sine
Supply curren_t ) AVCC3 ) ) 29 39 mA
normal operation _DAC
Supply current AVCC3
- - - - 100 A
power-down _DAC K
Startup Time ™ - - DAE? - 650 " - ms
Notes:

—  *1: All parameters specified fs = 44.1 kHz, system clock 256fs and 16-bit data, RL-20 kQ, CL= 100 pF, unless otherwise noted.
—  *2: Refer to Note 3 on RL load connection.

- *3: These values do not include the noise caused by the analog power supply. (Refer to Section 7. Use examples)
-  *4:10 yFis connectedto C_L, C_R.
- *5: Startup time (Figure 8-7)
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Figure 8-7: Startup Time

Last Voltage
10 mV
7

DAC_L/DAC_R

DAE |, Startup Time\

N 7

Time [sec]

Startup time can be calculated as follows.

1. Startup time (typ) = 650[ms]

2.CCOM =10 pF x (1 £ a/100)

CCOM is a capacitor connected to Terminal C_L/C_R including capacitance variance.
a = Capacitance variance[%)]

3. Startup time = Start up time (typ) x (1xa) [ms]

For example, CCOM = 11 pyF then a = (11 pF — 10 puF)/10 pF = 10[%]

So, Startup time =650 ms x (1+10/100) = 715[ms]

Notes:
—  Two uses of R.load connection:

» Casel: RiLis connected to AVCC3_DAC /2 (Figure 8-8)
» Case2: The coupling capacitance must be inserted as shown in (Figure 8-9).

Figure 8-8: RL is Connected to AVCC_DAC/2 (Example)

DAC_L/DAC_R /\/\/\ —

R, : min 20kQ

AVCC3_DAC/2

C, : max 100pF —

1

1
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Figure 8-9: Coupling Capacitance (Example)

S6J32E, S6J32F, S6J32G Series

Low Noise Regulator

AVCC3_DAC

AVSS
AVSS ®

AVSS —T

C6

L

) | C.R DAC_R 4(:5| —
T I pac L F——FH
ca T

Cl—T_ CZ—T_
T T

Post LPF/ Buffer

Post LPF/ Buffer

Notes:
—  C1: more than 10 uF low ESR capacitors

—  C2: 0.1 yF ceramic capacitors
- C3, C4, C5, C6: 10 uF low ESR capacitors
— Impedance of each power line must be as low as possible.

Notes:
—  When DAC is not used in your system, the related pins should be

- AVCC3_DAC = GND and AVSS = GND
- C_L=OPENandC_R=OPEN
- DAC_L = OPEN and DAC_R = OPEN
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8.7 Flash Memory

8.7.1 Electrical Characteristics

Value .
Parameter ] Unit Remarks
Min Typ Max
*1
: 300 | 1100 | ms | B8KBsector o

. Internal preprogramming time included

Sector erase time 64 KB tor'L
- 800 3700 ms sector o
Internal preprogramming time included
8bit write time - 15 288 Us System-level overhead time excluded™
16bit write time - 19 384 Us System-level overhead time excluded™
32bit write time - 27 567 Us System-level overhead time excluded™
64bit write time - 45 945 Us System-level overhead time excluded™
tlig]t;'t (with ECC) write - 23 483 Us System-level overhead time excluded™
Erznt:t (with ECC) write - 31 651 Ms | System-level overhead time excluded™
Eit:t (with ECC) write - 49 1029 us System-level overhead time excluded™
. 1,000/20 years . .
2 ’
Erase coun't / . 10,000/10 years i i i Temperature at write/erase time
Data retention time 100,000/5 years Average temperature Ta= +85 °C
Notes:

—  *1: Guaranteed value for up to 100,000 erases
- *2: Number of erases for each sector

8.7.2 Notes

While the Flash memory is written or erased, shutdown of the external power (VCC5 or VCC12) is prohibited.

In the application system, where VCC5 or VCC12 might be shut down while writing or erasing, be sure to turn the power off by
using an external voltage detection function or external reset (RSTX).

For external power supply voltage stability conditions, see chapter 8.4.5.2 and 8.4.11.4.
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9. Abbreviation

S6J32E, S6J32F, S6J32G Series

Abbreviation

Definition

Remark

A/D converter

Analog Digital Converter

Analog Digital Converter

AHB Advanced High performance Bus
AMBA™ Advanced Microcontroller Bus Architecture
APB Advanced Peripheral Bus
ATCM TCM-A port

AXI Advanced eXtensible Interface
BOTCM TCM BO port

B1TCM TCM B1 port

BBU Bit Banding Unit

BDR Boot Description Record

BT Base Timer

BTL Bridge-Tied Load

CAN Control Area Network

CD Clock Domain

CPU Central Processing Unit

CR CR Oscillator

CRC Cyclic Redundancy Check
Csv Clock SuperVisor

DAC Digital Analog Converter

DAP Debug Access Port

DED Dual Error Detection

DMA Direct Memory Access

DMAC DMA Controller

EAM Exclusive Access Memory
ECC Error Correction Code

ETM Embedded Trace Macro
EXT-IRC External InteRrupt Controller
FIQ Fast Interrupt Request

FPU Floating Point Unit

FRT Free-Run Timer

GPIO General Purpose 1/0

HPM High Performance Matrix
HW-WDT Hardware Watchdog Timer
1/0 Input or Output

12S Inter-IC Sound

ICU Input Capture Unit

IPCU Inter-Processor Communication Unit
IRC InteRrupt Controller

IRQ InteRrupt Request

ISR Interrupt Service Routine
JTAG Joint Test Action Group

LLPP Low Latency Peripheral Port
LVD Low Voltage Detector

MCU MicroController Unit

MFS Multi-Function Serial interface
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S6J32E, S6J32F, S6J32G Series

Abbreviation Definition Remark
NF Noise Filter
NMI Non Maskable Interrupt
OCuU Output Compare Unit
osC OSCillator
PCB Printed Circuit Board
PCBA Printed Circuit Board Assembly
PCM Pulse Coded Module
PD Power Domain
PLL Phase Locked Loop
PONR Power ON Reset
PPC Port Pin Configuration
PSS Power Saving State
QPRC Quad Position & Revolution Counter
PWM Pulse Width Modulation
RAM Random Access Memory
RIC Resource Input Configuration
RLT Reload Timer
ROM Read Only Memory
RSDS Reduced Swing Differential Signal
RTC Real Time Clock
RVD Low Voltage Detection and Reset for RAM Retention
SCT Source Clock Timer
SEC Single Error Correction
SECDED Single Error Correction and Dual Error Detection
SHE Secure Hardware Extension
SMC Stepper Motor Controller
SMIX Sound Mixer
SPI Serial Peripheral Interface
SRAM Static RAM
SSCG Spread Spectrum Clock Generation
SWFG Sound Waveform Generator
SW-WDT Software Watchdog Timer
SYSC System Controller
TCFLASH FLASH connected to TCM
TCM Tightly Coupled Memory
TCRAM RAM connected to TCM
TIC Test Interface Controller
TPU Timing Protection Unit
VIC Vectored Interrupt Controller
VRAM Video RAM
WDR Watchdog Description Record
WDT Watchdog Timer
WEG Waveform Generator
WorkFLASH Work FLASH Memory
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10. Ordering Information

Table 10-1: Order Part Number Table

Part Number Package
LET208

S6J32GEKSMSE2000A (208-pin plastic TEQFP)

- Not for new designs

LET208

S6J32GEKSNSE20000 (208-pin plastic TEQFP)
LEQ216

S6J32EELTMSC2000A (216-pin plastic TEQFP)

- Not for new designs

LET208

S6J32GEKSNSE20000 (208-pin plastic TEQFP)
LET208

S6J32EEKSNSE20000 (208-pin plastic TEQFP)
LEQ216

S6J32EELSNSC20000 (216-pin plastic TEQFP)
LET208

S6J32FEKSNSE20000 (216-pin plastic TEQFP)
LEQ216

S6J32FELSNSC20000 (216-pin plastic TEQFP)
LEQ216

S6J32GELSNSC20000 (216-pin plastic TEQFP)
LEQ216

S6J32EELTPSC20000 (216-pin plastic TEQFP)
LEQ216

S6J32GELTPSC20000 (216-pin plastic TEQFP)
LEQ216

S6J32HELTNSC20000 (216-pin plastic TEQFP)
LEQ216

S6J32FELTNSC20000 (216-pin plastic TEQFP)
LEQ216

S6J32GELTNSC20000 (216-pin plastic TEQFP)
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11. Errata

This section describes the errata for the S6J32E, S6J32F and S6J32G 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

S6J32GEKSMSE2000A
S6J32GEKSNSE20000
S6J32EELTMSC2000A
S6J32GEKSNSE20000
S6J32EEKSNSE20000
S6J32EELSNSC20000
S6J32FEKSNSE20000
S6J32FELSNSC20000
S6J32GELSNSC20000
S6J32EELTPSC20000
S6J32GELTPSC20000
S6J32HELTNSC20000
S6J32FELTNSC20000
S6J32GELTNSC20000

S6J32E, S6J32F and S6J32G Qualification Status

Product Status: Production

Errata Summary
The following table defines the errata applicability to available S6J32E, S6J32F and S6J32G Series devices.

Items Part Number Fix Status

S6J32GEKSMSE2000A
S6J32GEKSNSE20000
S6J32EELTMSC2000A
S6J32GEKSNSE20000
S6J32EEKSNSE20000
MCAN wrong message transmission S6J32EELSNSC20000 Not be planned.
S6J32FEKSNSE20000
S6J32FELSNSC20000
S6J32GELSNSC20000
S6J32EELTPSC20000
S6J32GELTPSC20000
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Items Part Number Fix Status
S6J32HELTNSC20000
S6J32FELTNSC20000
S6J32GELTNSC20000

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:

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

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

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

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.
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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.qg. 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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12. Appendix
12.1 Application 1: JTAG Tool Connection

This is an application example of JTAG tool connection. See the application note AN209861 - Getting Started with the Traveo™
Family S6J3200 Series for details.

+5V0_S +5V0_S +5V0_S

o] o]

JTAG
ARM 20pin

$6J3200

Vsense
nTRST
TDI
TMS
TCK
113 13| RTCK
JTAG_TDO 118 TDO
RSTX —& ® 17| NRESET

19 Pull down
Pull down

112

1
JTAG_NTRST P 3
JTAG_TDI . 114 5
JTAG_TMS ® 116 7
JTAG_TCK ——o 115 200hm =3 19

VCC

GND
GND
GND
GND
GND
GND
GND
GND
GND

216pin PKG Eﬂ [R]

DGND DGND DGND
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13. Document History

S6J32E, S6J32F, S6J32G Series

Document Title: S6J32E, S6J32F, S6J32G Series 32-Bit Microcontroller Traveo™ Datasheet
Document Number: 002-10689

Revision

ECN

Orig. of Change

Submission
Date

Description of Change

5078184

MFEU

02/04/2016

New Spec.

*A

5243447

ANMA/CASC/
ANZI

05/03/2016

Table 1-1 Document definition update
Updated abbreviation table

Added Figure 2-1: Option and Part Number"/*
Table 2-2: Updated Function Digit Table.

Table 2 1: Replaced 'optional' by actual feature if there was no change between
E/FIG

Section 2.2.2: Updated JTAG-ID table.
Corrected LVDLO, LVDHO release voltage min max values
Section 3.2.1: Added description for RMII-pin usage.

Updated Section 8.4.18 - MediaLB AC timing: updated to latest MediaLB standard
(cycle time 40ns -> 39ns)

Section 8.2: removed 2.7 V for LVDS-power supply
Section 8.4.2.2: removed drawing for LER-208
Section 8.4.4: changed AC timing
Section 8.4.12.2: updated AC spec
Section 8.4.6.2: CSIO-timing: updated to actual design
Section 8.4.15.2: Updated DDRHSSPI AC timing.
SDR: added 'Dual Quad mode' for 50 MHz
DDR: added 40 MHz limitation for Quad mode and Dual quad mode
Removed RXx from list of trigger inputs
DDRHSSPI-AC timing: added falling edge
Section 8.4.16: Hyperbus: removed comments about revision A and B
Section 8.4.17.4 Ethernet RMII: changed load and driving strength
LVDS-AC Spec: Added minimum frequency of 5 MHz
Table 8-1: FSSCGO - Corrected frequency for MAX *1  (480MHz -> 464MHz)
Updated figure in Section 8.4.3: Corrected min Vc12 voltage from 1.15V to 1.1 V
Section 8.2: Added tesciveerz

*B

5292130

ANZI

06/02/2016

Section 7.2.: Updated Latchup Prevention

Section 8.1.: Added limit for analog input regarding AVCC5

Section 8.2.: Changed recommended power on sequence
Added Ripple on FPD-Link PLL supply

Section 8.4.5.: Defined condition for power-off time

Added VCC12 stabilization time

Document Number: 002-10689 Rev *J

Page 159 of 167




-~

ws CYPRESS

~a»> EMBEDDED IN TOMORROW™

S6J32E, S6J32F, S6J32G Series

Revision

ECN

Orig. of Change

Submission
Date

Description of Change

Section 8.4.14.: Updated MAX limit of T¢p
Added PLL lockup time
Added Cycle to cycle jitter
Added Output pulse position for frequencies 40, 25, 5 MHz

*C

5351068

CASC/ANMA/ANZI

07/14/2016

Section 3.2:
- Table 3-1: Ethernet AVB: revision numbers deleted:
"ETHERNETN_revision_reg :
0x30070106 (Initial value) for revision B
ETHERNETN_designcfg_debugb :
0x0302000E (Initial value)
Section 8.1:
Added note 13 about output voltage of ADC shared pins

Added recommendation to set VCC and AVCC to same voltage (with
explanation)

Added comment to clarify meaning of "Analog pin input voltage"
Section 8.2:

Deleted "Supply stabilization time" (more detailed spec already added in
8.4.5)

Section 8.3.1:
VIH13/14: refers to DVcc, not Vcecs
VVOL4/5/6: corrected list of applicable pins

Deleted footnote *1 (about pins supplied with DVcc). Information is
included in table

IIL/RUP2/RDOWNL1: corrected list of applicable pins (removed not existing
pins)
Section 8.3.2.2 and 8.3.2.3:
Deleted reference to remark "*1" (which was already deleted)
Section 8.4.3:
Table 8-1: FPLLO corrected max PLL freq 720->480MHz
Deleted note "*4" (was unused)
Section 8.4.4:
Changed wording of RSTX noise filter spec
Section 8.4.6.2:
Changed tables according to Amber-P2 (not yet final):
Added conditions "*2" and "*3"

Changed cycle time and pulse widt spec from fixed time to number of clock
cycles

Changed tSLOVI spec (min and max values)
Changed tSLOVE max value
Changed tIVSHE and tSHIXE min values
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S6J32E, S6J32F, S6J32G Series

Revision

ECN

Orig. of Change

Submission
Date

Description of Change

Added sub-sections (5)-(8) from Amber-P2

Section 8.4.12.1

Changed output delay from 8.5 ns to 9.3 ns
Section 8.4.13

Added CL spec to pin load condition

Added remark "Equals 1/f" for TCIP

Changed format of output pulse position spec according to Amber-P2
Section 8.4.16 (all sub sections):

Changed timing diagrams (removed timing parameter which are not

specified)
Section 8.4.16.3 and 8.4.16.4:

Changed tDSS and tDSH spec (less restrictive than old spec)
Section 8.5.17.4: Changed timing diagram (corrected signal names)
Section 8.4.18.2: Changed tdout spec from 13.5 ns to 12.5 ns according to
Section 8.6.1: Changed figure 8-7: corrected typo (volgate)
Section 8.2: minor description change
Section 8.4.16: added note about clock source
Section 2.1: CRC channels 1 -> 4
Section 8.1: removed Clamp current “special spec”
Section 8.4.10.3: removed LVDL1 setting “01” (useless)
Section 3.2: Added comment to CAN-FD spec: “CAN-FD rev 3.2 is used.”

Section 8.4.10.6: corrected typical release voltage for setting 0001 from 2.75 V to
285V

Section 2.2.1: deleted two notes about devices w/o FPD link
Section 3.2: added initial main clock stabilization time in table 3-1
Section 8.4.6.4: changed name “High speed mode” to “Fast mode”

Section 3.2: added “Interrupt Enable Register” in table 3-1 for HyperBus I/F not
supported registers

Section 8.4.9: Corrected release voltage for LVDL1 default level (without trimming)

Section 3.2: “Reset” section in table 3-1: added description about not supported
EX5VRST

Section 8.4.11: renamed VOH8/VOLS8 to VOH/VOL

Section 3.2: “MFS” section in table 3-1: added note that 12C is not hot-swappable
Section 3.2: “I2C” section in table 3-1: deleted comment about PPU

Section 8.4.19: changed wording and added 12C filter time

Section 7.2: added “Method to Switch off VCC12 during Power-off Sequence

Section 8.4.5: “Power—On Conditions” copied from Amber-P2 DS, rev9281Section
8.3.2.2: Added load and MCGAIN setting in Remark column. External clock mode
will be added after evaluation

Added Section 11 (JTAG connection)
Section 8.4.10: copied tables and notes from Amber-P2 DS, rev9281: added
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S6J32E, S6J32F, S6J32G Series

Revision

ECN

Orig. of Change

Submission
Date

Description of Change

description about guaranteed MCU operation range, updated notes, removed
redundant LVDHO spec

Section 3.2: section “PLL/SSCG PLL” in Table3-1: Center spread mode usage is
permitted (with conditions)

Section 8.4.3:Added note about SSCG center spread mode

Section 8.4.3: Added spec for Hyperbus VIH/VIL and VOH/VOL levels
Section 8.4.16: Added description about VIH/VIL and VOH/VOL
Section 7.2: Deleted note about “Power-on Time”

Section 8.4.16.3 and 8.4.16.4: tDSS is setup time of “data-> clock *

Section 8.4.6.2: changed clock cycle time and H/L pulse width definitions (mainly
removed “Remarks”)

Section 8.4.8: removed spec for stop mode

Section 8.4.6.2 MFS: aligned font size in tables (different sizes were used in the
same table)

Section 8.3.2.1: added 50 MHz as condition for ILVDS of AVCC3_LVDS_PLL
Section 8.4.12.1/2/3 Display controller: revised method of specifying AC spec
Section 8.4.12.1/2/3 Display controller: Updated waveforms according to new AC
spec

Section 8.4.12.1/2 Display controller/DSPO: change max frequency from 80 MHz to
64 MHz to match guaranteed performance of Graphic subsystem

Section 8.4.6.3 MFS/CSIO: changed tsoviiand  tsovni to 2x telk

Section 8.4.6.2 (1)-(4) removed redundant information from tscyc, tsust, tsLsH,
(1),(2)removed obsolete footnote *2 and changed footnote number *3 to *2

(3),(4) flipped footnote *2,*3 and updated footnote assignment at tsovi

(3),(4) added SOT16, 17 to Pin name of tsow,

(8) added figure for tscc

Section 8.4.6.3 Lin Interface: corrected figure

Section 8.4.16 corrected cross reference

Section 8.4.10.5 corrected max value of LVDL2V=01

Section 3.2.1: RMII — corrected usage of CRS (to 'not used'), RX_DV (to 'used’)

Section 8.4.18.4: Ethernet RMII: AC: added RXDV and updated waveform for
adding RXDV and note below the table

Section 8.4.18.4: Moved 10-cell driving strength to output function only

*D

5429050

ANMA

09/07/2016

Section 2.2.1/Figure 2-1: Options and Part numbers: added Option ‘M’ for revised
version.

Section 2.2.2: Added Chip-ID and JTAG-ID for Revision ‘M’

Section 2.1 Function list: Graphic-TTL output/RSDS/FPD-link - added description
about which channel can be used on which output type

Section 2.1 Function list: Display clock — corrected from 80 MHz to 64 MHz
Updated copyright information and added 10T link on the last page.
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S6J32E, S6J32F, S6J32G Series

Revision ECN Orig. of Change Sublrjn;tsesion Description of Change

Section 3.2 Product Description: HyperBus I/F - Changed pointer for Hyperbus
details
Section 3.2.2 Product Description: section added to describe limitation of RAM
Guarantee
Section 4.1 Pin Assignment: Replaced pinning pictures by detailed pictures with
function names
Section 4.2.1 TEQFP-208; Chapter 4.2.2 TEQFP-216; Chapter 4.2.3 TEQFP-256:
Exchanged package drawings
Section 6.2 Remark: add the following note: "Only the specified GPIOs are allowed
to be used as inputs. Otherwise, undesired chip behavior could occur.”
Section 8.1 Removed doubled row
Section 8.3.1 Delta-VOH8 & Delta-VOL8 for the SMC pins -> Delta-VOH23 &
Delta-VOL23; corrected table "Maximum deviation of VOL23" -->"...VOL23"
Section 8.3.2.1 Port Function Characteristics: Updated ILVDS for pin
AVCC3_LVDS_PLL to 9mA, for pin VCC3_LVDS_Tx to 75mA
Section 8.3.1: VOH24 relaxed by 50mV to DVCC-0.53V
Section 8.4.13 Removed DSPO_DATAO from VCC53

- £563210 ANZI / GERH 1912912016 Section 8.4.5 Reset: added subsection for supply stability conditions

Section 8.4.5.2: added symbol for VCC12 stabilization time

Section 8.4.6.1 added voltage ramp 100mV/us

Section 8.4.7.2 CSIO Timing: Add LIN Tslove min parameter

Section 8.4.7.2 CSIO Timing: Updated tSLOVE /tSHOVE &  tIVSLE / tIVSHE
Section 8.4.7.2 CSIO Timing: revised tSLOVE/tSHOVE, tIVDLE/tIVSHE

Section 8.4.7.2 CSIO Timing: corrected clock names for Slave mode, Serial clock "L"
pulse width

Section 8.4.7.2 CSIO Timing: tCSHI changed

Section 8.4.7.2 CSIO Timing: tslovi / tshovi changed

Section 8.4.11.4 Low voltage detection/LVDH1: added note with supply stability
conditions

Section 8.4.13.1, 8.4.13.2 & 8.4.13.3 Display controller: Added note "Values valid for
unshifted display clock (dsp_Clockinvert=0, dsp_ClockShift=0)."

Section 8.4.13.1, 8.4.13.2 & 8.4.13.3 update timing parameter based on AC
characterization

Section 8.4.16.1 & 8.4.16.2 DDR-HSSPI: change note from "- For *1, the delay of
the delay sample clock can be configured (DLP function)." to "- For *1, the delay of
the delay sample clock can be configured.”

Section 8.4.16.1 DDR-HSSPI: removed tspcnt and extended note

Section 8.4.16.1 & 8.4.16.2 DDR-HSSPI: changed timing value for G_SCLK ->
GSSEL, G_SLCK -> GSDATA, GSSEL -> G_SCLK and GSSEL waverform
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S6J32E, S6J32F, S6J32G Series

Revision

ECN

Orig. of Change

Submission
Date

Description of Change

Section 8.4.16.1 & 8.4.16.2 DDR-HSSPI: changed timing value for GSSEL | ->
G_SCLK? Output delay time (parameter todsel)
Section 8.4.16.2 DDR-HSSPI: removed tspcnt and extended note

Section 8.4.17.1, 8.4.17.2, 8.4.17.3, 8.4.17.4 Hyperbus: Corrected VOH/VOL vs
VIH/VIL in picture

Section 8.4.18.1 Ethernet AVB: corrected TRXH min value

Section 8.4.18.3 Ethernet AVB: changed the MDIO - tMDOD max value from 190ns
to 390ns

Section 8.4.18.2 Ethernet AVB: Removed COL/CRS timings (table & picture
updated)

Section 8.4.18.2 Ethernet AVB: corrected TXDV to TXEN

Section 8.4.18.4 Ethernet AVB: renamed *TX -> *TXD / *RX -> *RXD to be
consistent with other naming style

Section 8.4.20 Port noise filter: Added QPRC AC specification
Section 8.4.21 Port noise filter: Add ADTRG input noise filter information
Section 8.4.22 JTAG AC spec: Added

Section 8.7.1 Flash memory: Removed "8bit (with ECC) write time"

Section 8.7.2 Flash memory: added VCC12 and RSTX in the note and replaced
description for supply stability by references to section 8.4.5 and 8.4.11.4.

Section 8.4.4, 8 & 8.4.16 specified DDR-HSSPI AC characteristics reference voltage
of VIL, VIH, VOL, VOH = 0.5 Vcc3

Section 8.2.23 12S: added AC characteristics

Removed status "advance”

*F

5727929

ANMA

05/08/2017

Section 8.3.2.2, Section 8.3.2.3 Power supply current: Removed note “'The values
will be evaluated after engineering samples release" because evaluation is
complete.

Section 8.3.2.2, Section 8.3.2.3 Power supply current: For modes with only
PD1=0ON, added information that PD4_0/1 are OFF not make the condition clearer
Section 3.2.2: Moved the Ethernet-pin table to chapter 3.2.1 (content not changed)
Section 7.2 “Method to Switch off VCC12 during Power-off Sequence” Corrected
typo of reset pin (RTSX -> RSTX)

Section 8.4.11.4: Added note below waveform about PSC_1

Section 8.4.23.2 12S Slave timing: Added timing chart fir I2S slave timing

Section 9 “Abbreviation”: Added TIC because it is used in TRM’s Master access
table now

Section 8.3.2.2 “PPS Timer mode Shutdown”: Added note that the current
consumption values are with Regulator in standby mode.

Section 8.3.2.2 “PPS Stop mode Shutdown”: Added note that the current
consumption values are with Regulator in standby mode.

Section 8.3.2.3 “PPS Stop mode Shutdown”: Added note that the current
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S6J32E, S6J32F, S6J32G Series

Revision ECN Orig. of Change Sublrjn;tsesion Description of Change
consumption values are with Regulator in standby mode.
Section 8.4.16.2 “Hyper Bus Write Timing (HyperRAM): Added note to consider
HyperRAM refresh interval
Section 8.4.16.4 “Hyper Bus Read Timing (HyperRAM): Added note to consider
HyperRAM refresh interval
Section 8.3.2.2 “PSS Timer Mode Shutdown (PD6=0OFF)”: Added note that values
are with CR-oscillator disabled
Added Section 8.3.2.4 “Internal CR oscillator current consumption
Section 3.2.1 “Ethernet” (pin list): Removed duplicated line for RXER
Section 4.2.1/ 4.2.2 “Package dimensions”: Exchanged pictures to correct values
for Al from (0.00 .. 0.20)mm to (0.05 .. 0.15)mm
Section 8.3.2.1 “Run mode current”: Added current consumption for a specific
realistic use case (635mA) (“Example use case *3”)
Section 8.3.2.1 “Run mode current”: Added note and footnote *2 for the worst case
scenarios, explaining that this is an ‘unlikely condition’.
Section 8.3.2.3 “PSS Stop Mode current”: Updated values to latest char results
Section 8.7.1 Flash Memory/Electrical Characteristics: removed *3 at ‘Max’
because there is no footnote *3
Section 2.2.2 ID: Added new table for IDs for and changed Chip-IDs and JTAG-IDs
for S6J32xxxxN
Section 6.1 Port description: removed CRS pin because it’s only required for
Ethernet-Half duplex mode which is not supported
Section 6.1 Port description: Added alternative pin 34 for RXDV except for revision
M
Section 3.2.1. Ethernet: removed CRS and COL pin from the pin list because it's
only required for Ethernet-Half duplex mode and collision detection which are not
supported
Section 4.1 Pin assignment: Added alternative location of RXDV for P5_27 for all
packages
Section 4.1 Pin Assignment: Removed CRS and COL from all packages because

*G 5917755 ANMA 10/12/2017

half duplex mode and collision detection are not supported
Section 2.2.1 Basic Option: Added revision N for RXDV-pinning improvement

Section 4.1. Pin Assignment: added table listing the pin functions which are only
available at certain revisions (only RXDV at pin 34 included till now)

Section 2.2.1 removed revH from Figure 2-1
Section 2.2.2 removed ID-tables for revH

All: removed all occurrences of revision H, because this silicon is not provided
anymore

Section 10 added latest ordering information, removed S6J32EELTHSC20000
because not available

Section 8.1: footnote *A: added note that simulation with IBIS model should be done
to confirm that clamp current is not exceeded)
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S6J32E, S6J32F, S6J32G Series

Revision

ECN

Orig. of Change

Submission
Date

Description of Change

Section 4.1 Pin assignment: changed AVSS to AVSS/AVRL5 because AVSS and
AVRLS5 are shared, but it was not explained

Section 6: Port description: added AVRLS5 to AVSS row because AVSS and AVRL5
are shared

Section 8.2: allowed additional two power sequences. Same as in

S6J3200-Datasheet

Section 5.1 I/O Circuit type: Type E (3V I0) corrected pull-up/down from 50kOhm to
33 kOhm

*H

5991338

ANMA

12/12/2017

Section 1.2 Related Documents: Updated table with links and Spec numbers.
Section 10 Ordering information: Corrected the following part numbers:
S6J32GEKSMSC2000A -> S6J32GEKSMSE2000A and S6J32GEKSNSC20000 ->
S6J32GEKSNSE20000. Corrected package code for TEQFP-208 from LEQ208 to
LET208.

Entire document: Fixed spaces in tables, added missing links to Cypress web pages

*

6197700

ANMA

06/05/2018

Section 2.2.1 ‘Basic Options’: Added revision N in Figure 2-1.
Section 2.2.1 ‘Basic Options’: Added option table for revision N.

Section 2.2.1 ‘ID’: Added revision N and new option H.

Section 4.1.2 TEQFP-216: Added function M_CK_0 to pin 65 (no spec check, pin
was already listed in section 6.1 ‘Port description list’ but not shown in the drawing).

Section 6.1. Port Description: Changed description of M_SSELO0/1 and G_SSELO0/1.

Section 8.2 Operation Assurance Condition: Added the % in note 4 for temperature
(“35% or more”).

Section 8.3.2.2 PSS Timer Mode Shutdown (PD6=0OFF): Added values for Timer
mode with external clock (w/o Crystal).

Section 8.3.2.4 PSS Stop mode Shutdown: Added ICCHS5 values for revisions
except rev M/P from latest measurement results.

Section 8.4.3 Internal clock timing: Changed description of unused clocks to reflect
FL00028 and Platform TRM chapter 6 RUNCKEN1/2/3 (disabling of clocks not
supported).

Section 10 Ordering information: Added newly available devices. Marked revM as
‘not for new designs’.

All sections: Removed package M (256-pin package). Added revision P as
successor of revision M for fixed Flash Interface issue-PEN.

*J

6294104

MFEU

08/29/2018

Added Section 11. Errata with one item: 1. MCAN wrong message transmission
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