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COMMON PARTS/MATERIALS, SPACE USE,
APPLICATION DATA SHEET FOR

GENERAL

Scope

This Application Data Sheet details additional detail information necessary for parts
selection and/or equipment design that is not contained in JAXA QML. Users are
encouraged to look into other information sources for specific applications, and
responsible for their decisions on parts selection and usage.

Applicable Documents

The documents listed below shall form a part of this document to the extent specified
herein. Following revision numbers and/or letter shall be applied.

a) VET25310

b) JAXA-QTS-2010D
c) JAXA-QTS-2000F

d) MIL-STD-883L
e) JERG-0-043E

f) JESD22-B115A
g) JEDEC JESD22-A115C

Integrated Circuits, Multi-Core Processor, SOI-SOC,
CMOS, Monolithic Silicon, High Reliability, Space Use,
Detail Specification for

Integrated Circuits, High Reliability, Space Use,
General Specification for

Common Parts/Materials, Space Use, General
Specification for

Test Methods Standard — Microcircuits

Standard for Surface Mount Soldering Process for
Space Use

SOLDER BALL PULL

ELECTROSTATIC DISCHARGE (ESD) SENSITIVITY
TESTING MACHINE MODEL (MM)

h) ANSI/ESDA/JEDEC JS-002-2018 ESDA/JEDEC Joint Standard for Electrostatic

i) J-STD-002E

Reference Documents
(None)

Discharge Sensitivity Testing — Charged Device Model
(CDM) — Device Level

Solderability Tests for Component Leads, Terminations,
Lugs, Terminals and Wires
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2. SUMMARY OF PRODUCT

VET25311

2.1 Summary
The functions and performance of the IC specified in this specification are shown in
Table 2.1-1.
Table 2.1-1. Functions and Performances (1/3)
ltem Specification Construction Summary
Processor | Renesas RXv3 2 cores - Operation frequency: 160MHz
core (Temperature: +125°C, operation
voltage: 1.11V, worst path)
- Operation frequency: 190MHz
(Temperature:+25°C, operation voltage:
1.2V, worst path)
- Double-precision FPU support
(customized for next-generation MPU)
Core DMAC CPUO : 4ch - Equivalent to RX64M product (DMACAa)
peripheral | (DMA controller) CPU1 : 4ch by Renesas
functions DTC CPUO : 1ch - Equivalent to RX64M product (DTCa) by
(Date transfer controller) CPU1 : 1ch Renesas
EXDMAC CPUO : 2ch - Equivalent to RX64M product
(EXDMA controller) CPU1 : — (EXDMACa) by Renesas
- External bus transfer only
- However, the following functions are
excluded:
(1) Transfer to SDRAM
(2) Control via external pins (EDREQ and
EDACK)
BSC CPUO : 1ch - Equivalent to RX64M product (BSC) by
(Bus controller) CPU1 : — Renesas
ICU CPUO : 1ch - Renesas RX64M equivalent product
(Interrupt controller) CPU1 : 1ch (ICUA)
High- SpaceWire CPUO/1 shared: | - Refer to Table 2.1-2.
speed (SpaceWire 6¢ch - Support for SpaceWire/RAMP,
communic | communication function) SpaceWire-PTP and RAW packet
ation I/F Ethernet CPUO/1 shared: | - Refer to Table 2.1-2.
(EthernetAVB 2ch
communication function)
Low-speed | MIL-STD-1553B CPUO0/1 shared: | - Refer to Table 2.1-2.
communic | (MIL-STD-1553B 2ch
ation I/F communication function)
CAN CPUO: 1ch - Refer to Table 2.1-2.
(CAN communication CPU1: 1ch
function)
Multifunction serial CPUO: Max. 2ch | - Refer to Table 2.1-2.
(SCI) CPU1: Max. 2ch | - Shared pins with GPIO
SPI CPUO: Max. 1ch | - Refer to Table 2.1-2.
(SPI communication CPU1: Max. 1ch | - Shared pins with GPIO
function)
12C CPUO: Max. 1ch | - Refer to Table 2.1-2.
(12C communication CPU1: Max. 1ch | - Shared pins with GPIO
function)
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Table 2.1-1. Function and Performances (2/3)
ltem Specification Construction Summary
Universal /0 | GPIO CPUO/1 shared: | - Refer to Table 2.1-2.
(Universal input and Max. 76¢ch - Shared pins with PWM, SPI, 12C, SClI,

output)

TMR and CMTW

PWM (GPT)
(Universal PWM timer)

CPUO: Max. 4ch
CPU1: Max. 4ch

- Refer to Table 2.1-2.
- Shared pins with GPIO

Timer TMR CPUO: Max. 1ch | - Refer to Table 2.1-2.
(8bit timer) CPU1: Max. 1ch | - Shared pins with GPIO
OS timer CPUO: 3ch - Refer to Table 2.1-2.
(16/32bit compare CPU1: 3ch
match timer) CPUO0/1 shared

2ch

CMTW CPUO: Max. 2ch | - Refer to Table 2.1-2.
(16/32bit compare CPU1: Max. 2ch | - Shared pins with GPIO
match timer)
WDTA CPUO: 1ch - Refer to Table 2.1-2.
(Watchdog timer) CPU1: 1ch

Processing CRC CPUO : 1ch - Refer to Table 2.1-2.

support (CRC processing circuit) | CPU1 : 1ch
DOC CPUO : 1ch - Refer to Table 2.1-2.
(Data processing circuit) | CPU1 : 1ch
Internal Code RAM CPUO0/1 shared: | - Implemented accelerator and memory
memory () 4MByte scrubber
Shared memory CPUO0/1 shared: | - Implemented accelerator and memory
2MByte scrubber
Local RAM CPUO: 64kByte | - Implemented memory scrubber (option)
CPU1: 64kByte
External Universal external bus CPUO: 1ch - Equivalent to RX64M product (CSC) by
memory () controller CPU1: - Renesas
SDRAM controller CPUO: 1ch - RX64M product (SDRAMC) by Renesas
CPU1: - with the following modifications.
(1) Added error correction functions
(capable of correcting multi-bit errors
using Reed-Solomon codes). Note
that the function may be enabled or
disabled.
(2) Expanded the address space to a
maximum of 512MB.

- Throughput between external SDRAM
and internal memory: Minimum
100Mbps

Debug I/F - - - Compatible with Renesas original
emulators (E1 emulator).

Boot function | - - - After reset, CPUOQ acquires the fixed
address of the CS1 area as a vector
and executes the program.

- The following addresses may be
switched by configuring the MODE pin
(external terminal).

(1) CS1 base address
(2) 2Mbyte offset
(3) 4Mbyte offset
Security CPUO: 1ch - Implemented the functions shown in
CPU1: 1ch Table 2.1-3.

- Supports the equivalent of TSL 1.3
authentication methods.
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Table 2.1-1. Functions and Performances (3/3)
ltem Specification Construction Summary
Power Maximum 1W - - Temperature: +25°C, operation voltage:
consumption 1.2V, except for external 1/0 power
consumption.

- Total power consumption of the MPU
(when using 2 cores).

1.8W - - Simulation results under worst-case
(Worst case) (For power consumption conditions
reference) (manufacturing process: fast corner,

temperature: +125°C, VDD voltage:
1.29V, VCCAQ voltage: 3.6V, toggle rate:
10%, operating frequency: 160MHz,
including 1/0 power consumption).

- Total power consumption of the MPU
(when using 2 cores).

Radiation TID hardness - - 100krad (Si)

hardness SEL hardness - - Minimum threshold LET:
75 MeV/(mg/cm?)
(Tj = +125°C)

SEU hardness Logic section - Minimum threshold LET:
(Flip-Flop) 40 MeV/(mg/cm?)
- Maximum saturated cross section (Flip-
Flop):
2 x 10 (cm?/cell)
Local RAM - Minimum threshold LET:

40 MeV/(mg/cm?2) @ @)
- Maximum saturated cross section:
2 x 10° (cm?/bit)

Code RAM and | - Based on the saturated cross section

shared memory (9.96x10-"%(cm?/bit)), the Scrubbing
Period ¥) was calculated from the target
threshold LET for each orbit.

- The target threshold LET for each orbit
and Scrubbing Period are shown in ),

Package CBGA, 572-pin Dimension (nominal): 26mm x 26mm

Notes:

() This area may be used for program storage. However, an accelerator for external memory
access has not been implemented.

2 The LET value when the saturated cross section is 1/100th of the saturated cross section
without SEU countermeasure.

@) The value without scrubbing. The ICs have EDAC and scrubbing functions.

) The Scrubbing Period is defined as the amount of time required to read, modify and write all
memory within the specified range

®) Refer to the following table.

No. Target LET Threshold ® for Each Orbit Scrubbing Period
1 Equivalent to a LET threshold of 2 25 MeV/(mg/cm?2) | 327680 (seconds)
in the 1SS orbit ™
2 Equivalent to a LET threshold of 2 25 MeV/(mg/cm2) | 1310 (seconds)
in the GEQ orbit

®) Defined as the results of calculating the LET threshold (the LET value when the saturated cross
section is 1/100th of the saturated cross section without SEU countermeasure) using the
saturated cross section.
() The calculation conditions for orbital flux when calculating the Scrubbing Period are shown
below.
- Aluminum shielding thickness: 2.54mm
- Solar activity: Solar min.
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Table 2.1-2. List of Peripheral IP Addresses
IP name Overview unﬁ'PU Och uni(t:P|U 1ch IP specification
SpW Engine | SpaceWire 6 6 Shared with
communication function CPUO
SpW Router | SpaceWire Router > 6 Shared with
CPUO
MIL-STD- MIL-STD-1553B 5 5 Shared with
1553B communication function CPUO
GPIO Universal input and 1 76 Shared with
output CPUO
Ethernet (for | EthernetAVB ) , | Sharedwith |- 'i%?;}va'e”ttAt\C; E';\’)me H
o ) erne y
DualUse) communication function CPUO Renesas
PWM (GPT) | Universal PWM timer - Equivalent to RX64M
1 4 1 4 product (GPTa) by
Renesas
SPI SPI communication - Equivalent to RX64M
; ) 1 1 1 1 product (RSPIa) by
unction Renesas
Multifunction | Serial communication ) ) ) ) - Equglalttar(\tstgl R)Xb64M
. . proauc g) by
serial (SCI) function Renesas
CRC CRC processing unit - Equivalent to RX64M
1 1 1 1 product (CRC) by
Renesas
DOC Data processing unit - Equivalent to RX64M
1 1 1 1 product (DOC) by
Renesas
WDTA Watchdog timer - Equivalent to RX64M
1 1 1 1 product (WDTA) by
Renesas
OS timer 16/32 bit compare match - Equivalent to RX64M
timer product (CMTW) by
5M | 5(") | 5() | 5() Renesas
Note (): Two of the five
channels share
CPUO/CPU1.
CMTW 16/32 bit compare match - Equivalent to RX64M
timer 2 2 2 2 product (CMTW) by
Renesas
TMR 8bit timer - Equivalent to RX64M
1 1 1 1 product (TMR) by
Renesas
CAN CAN communication - Equivalent to RX64M
f . 1 1 1 1 product (CAN) by
unction Renesas
[2C(RIIC) 12C communication - Equivalent to RX64M
function 1 1 1 1 product (RIICa) by
Renesas
CPG Clock source circuit 1 1 - -
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Table 2.1-3. Security Functions and Cryptographic Performances

Major Function Item

Minor Function Item

Function Summary

Encryption and
decryption function

Data encryption
function

Function for encrypting data and generating signature
and authentication codes

Encrypted
communication
function

Function for keeping the contents of communication
data confidential from third parties

Classified information
management function

Function for restricting access to confidential
information

Falsification
prevention and
detection function

Destination Function for inhibiting communication with unknown
authentication parties

function

Software Function for inhibiting the operation of unauthorized
authentication software

function

Countermeasures for
flaw exploitation
attacks

Function for preventing leakage of confidential
information due to out of specification operation

Cryptographic Performance

Security level indicator: 128-bit security
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Externals and Dimensions

The package configuration and dimensions are shown in Figure 2-1. The marking
details are specified in Figure 2-2.

Mass

Mass (Reference value): 7.6g to 12.0g (Typ. 9.7g) ("

Note (: Design values were calculated based on mass
variations in the ceramic package and other
components. For reference, the mass variation (actual
results) for three assembly lots is 9.5g to 9.8g.

Element Construction

Type of the IC is a hermetically sealed Ball Grid Array type, incorporating a single CMOS
die within a ceramic package, sealed with a Fe-Ni-Co alloy lid using seam welding. The
element construction is shown in Figure 2-3.
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- Package material: Ceramic, Fe-Ni-Co alloy

- Solder terminal material: Sn10/Pb90 (central 8x8 solder balls),

Sn63/Pb37 (perimeter solder balls)

Unit: mm
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Notes:

() Indicator area

(3) Lid misalignment and seam ring brazing shall be included.

(%) Shall be applied to all terminals.

Package Configuration

Figure 2-1.
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Certified manufacturer

/ Indicator
7

<

¢

identification

Mitsubishi Heavy Industries

Parts number

Product name
Parts number of certified
manufacturer

Inspection lot identification symbol (!

> JAXA 2010/20101XZR

> SOISOC4

4

P/N V39C00001-101

XXXX-XXXX

s MITSUBISHI

7' A
/ \
/ \ Serial number

VET25311

Note: " Four-digit numbers consisting of the las two digits of the year and two digits for the month in which assembly

began shall be printed. For example, for assembly in June 2023, “2306” shall be printed.

Figure 2-2. Marking
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(a) IC Surface

Lid
- Fe-Ni-Co alloy

(b) Inside the package
Bonding wire

- Au (25um®)

Die

- Si, CMOS structure

Package
- Fe-Ni-Co alloy,
Alumina ceramic

Die bond
- Conductive adhesive

(c) IC back surface

Solder balls
- Sn10/Pb90(central 8x8 balls)
- Sn63/Pb37 (perimeter balls)

 UAXA2010/2

S0IS0C4

o

332320
toeoLe
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er=t (IR
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ooooooCooTY
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o
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Figure 2-3. Element Construction Summary

VET25311
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3. USAGE
3.1 Absolute Maximum Ratings
Absolute maximum ratings are shown in Table 3-1.
Table 3-1. Absolute Maximum Ratings
Item Symbol Min. Max Unit
P | " Veea -0.3 4.6 \
ower su voltage
PPYVORAge T Voo 0.3 1.4 v
Input voltage (1) Vin -0.3 Vcea +0.3 V
Output voltage Vo -0.3 Vcea +0.3 V
Output | 8mA buffer lo@sma) -90 86 mA
current | 24mA buffer | lowama) -266 267 mA
Storage temperature Tstg -55 +150 °C
Junction temperature T; -40 +125 °C
Note: (') Shall not exceed +4.6V.
3.2 Recommended Operating Conditions
Recommended operating conditions are shown in Table 3-2.
Table 3-2. Recommended Operating Conditions
Symb , .
ltem | Min. Typ. Max Unit
o
Power supply voltage Vcca 3.0 3.3 3.6 V
range Vb 1.1 1.2 1.29 \Y
High level input voltage | Vi 0.7 x Vcea - VCCQ +0.3 \Y
Low level input voltage Vi -0.3 - 0.2 x Vcea \Y
Operating board surface
To(") -37(%) - +120 °C
temperature
Operating junction 1.0 40(°) ) 195 oc
temperature
When the f
PLL on the extelk N 20 . MHz
External |[chip is used
clock When the
frequency |PLL on the
chip is not - 100 - MHz
used
Notes:

() Defined as the temperature at the board surface (directly beneath the chip edge).
@) Ty is calculated as follows.

Ty=Tor + 0 x Po
Where,

Tv: Operating board surface temperature (°C)
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0b: Standard thermal resistance between the junction and board (1.8°C/W) )
Po: Power dissipation (1.8W) ®

VET25311

@) Defined as the thermal resistance calculated in the simulation between “the junction and board
surface (directly beneath the chip edge)”. Simulation results of thermal resistance are shown in

Table 3-3.

For reference, the thermal resistance ©j. calculated in the simulation between “the junction and

case (seal ring section)” is 7.1°C/W. Thermal design shall be performed to ensure that the
absolute maximum rating Tjmax is not exceeded.
@ Simulation results under the worst-case power consumption conditions (manufacturing
process: fast corner, temperature: 125°C, Vpp: 1.29V, Vcca: 3.6V, toggle rate: 10%,
operation frequency: 160MHz, including 1/0O power consumption).
) Specified as the upper limit value for the test conditions of the package.
®) Specified as the upper limit value for the test conditions of the wafer.

Table 3-3. Thermal Resistance

ltems Thermal resistance Unit
Center of the

. 0.8 °C/W

. chip

Junction — Board surface Eq fth 18
e of the .

.g °C/W

chip
Junction —top surface of seal ring 71 °CIW

3.3 Precautions for Circuit Design
(None).

3.4 Recommended Installation Method

For circuit design, it is recommended to design with sufficient margin relative to the
absolute maximum ratings. It is preferable to operate within the recommended operating

range.
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4. PERFORMANCE CHARACTERISTICS IN NORMAL CONDITIONS

41 Electrical Characteristics

a) Electrical characteristics
For electrical characteristics, DC characteristics are shown in Table 4-1. AC
characteristics are shown in Table 4-2.
b) System block diagram
The system block diagram is shown in Figure 4-40.
c) Pin configuration
The pin configuration is shown in Figure 4-41 and Table 4-3.

Table 4-1. Electrical Characteristics (DC Characteristics)
(VCCQ=3.3+£0.3V, VDD=1.2+0.09V, Th=-37°C to +120°C)

ltems Symbol Min. Max Unit Conditions
ViL - 0.2 x VCCQ \Y -
Input voltage
ViH 0.7 x VCCQ - V -
I -0.6 0.6 uA -
Input leak
IiH -0.6 0.6 uA -
8mA buffer VoLema) - 04 \% lo.=8mA
Output 24mA buffer VoL@4ma) - 0.4 \ lo.=24mA
voltage 8mA buffer VoH@ma) 0.8 x VCCQ - \Y lon=8mA
24mA buffer VoH@24ma) 0.8 x VCCQ - V lon=24mA

Table 4-2. Electrical Characteristics (AC characteristics) (1/13) (Power-on Sequence)
(VCCQ=3.3+0.3V, VDD=1.24+0.09V, Tb=-37°C to +120°C

ltem Symbol | Min. Typ. Max. Unit Timing chart (3)
External signal (EXT_CLK) teye - 50(") - ns
clock cycle 10(3) ns
Reset release time (Time toLL rsT 1 - - ms

from power supply voltage

stabilization to reset Figures 4-1 and

release) 4-2
External signal (PLL_SEL) | i sel 3 - - tey

hold time

PLL lock up time tPLLﬁLUP - - 50 us

Internal reset release time trst - 1024 - teye

Notes: () When the internal PLL is used.
2> When the internal PLL is not used.
@) The timing voltage threshold shall be set to “Vcca x 0.5”. When different voltage threshold is
applied, it shall be shown in the notes of the timing chart.
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Table 4-2. Electrical Characteristics (AC characteristics) (2/13) (CS Function)
ut load capacitance =73pF)

(VCCQ=3.3+0.3V, VDD=1.2+0.09V, Tb=-37°C to +120°C, Out

. , Timing
Item Symbol Min. Max. Unit
chart(")
Address delay time tap 2.8 15.4 ns
Byte control delay time tecp 2.8 154 ns
CS# delay time tcsp 2.8 154 ns
ALE delay time taLED 2.8 154 ns
RD# delay time trsD 2.8 15.4 ns Figures 4-3
Read-data setup time trDs 12.78 - ns to 4-8
Read-data hold time trRDH 3 - ns
WR# delay time twrD 2.8 15.4 ns
Write-data delay time twob 1.7 154 ns
Write-data hold time twbH 2.8 - ns
WAIT# setup time twrs 12.78 - ns ,
; Figure 4-9
WAIT# hold time twrH 3 - ns
Address delay time 2 (SDRAM) tap2 2.8 154 ns
CS# delay time 2 (SDRAM) tcsp2 2.8 154 ns
DQM delay time (SDRAM) toamp 2.8 15.4 ns
CKE delay time (SDRAM) tckep 2.8 154 ns
Read-data setup time 2 (SDRAM) trDS2 12.78 - ns ,
) Figures 4-10

Read-data hold time 2 (SDRAM) trDH2 3 - ns to 4-12
Write-data delay time 2 (SDRAM) twob2 1.7 15.4 ns
Write-data hold time 2 (SDRAM) twoH2 2.8 - ns
WE# delay time (SDRAM) twep 2.8 15.4 ns
RAS# delay time (SDRAM) trasD 2.8 154 ns
CAS# delay time (SDRAM) tcasp 2.8 15.4 ns

Note: () The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage

threshold is applied, it shall be shown in the notes of the timing chart.

Table 4-2. Electrical Characteristics (AC characteristics) (3/13) (SYSTEM Function)
(VCCQ=3.3+0.3V, VDD=1.2+0.09V, Th=-37°C to +120°C)

. . Timing chart

ltem Symbol Min. Max. Unit 0
NMI pulse width tnmiouT 200 - ns Figure 4-13
IRQ pulse width tiraouT 200 - ns Figure 4-14

Note: () The timing voltage threshold shall be set to “Vcca x 0.5”. When different voltage threshold is
applied, it shall be shown in the notes of the timing chart.
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Table 4-2. Electrical Characteristics (AC characteristics) (4/13) (JTAG Function)
(Veea=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)

Item Symbol Min. | Max. | Unit | Timing chart(")
TCK clock high-level pulse width treku 45 - ns
TCK clock low-level pulse width treke 45 - ns .

. Figure 4-15

TCK clock rise time trekr - 5 ns

TCK clock fall time treks - 5 ns
TRST# pulse width (trrsTW) 20 - ns Figure 4-16

TMS setup time trmss 20 - ns

TMS hold time trmsH 20 - ns
TDI setup time trois 20 - ns Figure 4-17

TDI hold time troH 20 - ns

TDO data delay time troob 0 40 ns

Note: () The timing voltage threshold shall be set to “Vcca x 0.5”. When different voltage threshold is
applied, it shall be shown in the notes of the timing chart.
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Table 4-2. Electrical Characteristics (AC characteristics) (5/13) (Ethernet Function)
(Vcca=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)

) . Timing
Item Symbol Min. Max. Unit
chart(")
ET _TXCLK cycle time treye 40 - ns
ET_TXCLK high level width trckwH 0.35x%t1eyc - ns
ET TXCLK low level width trokwL 0.35%t1eyc - ns
EX_ TXEN output delay time trenp 0 25 ns
ET_TXDI[3:0] output delay time trop 0 25 ns
ET RXCLC cycle time tReyc 40 - ns
ET_RXCLK high level width tRCkwH 0.35%tReyc - ns
ET RXCLK low level width trRokwL 0.35%tReyc - ns
ET RXDV setup time trovs 10 - ns
ET_RXDV hold time troVH 10 - ns Figures 4-18
ET RXD[3:0] setup time troDS 10 - ns to 4-22
ET RXD[3:0] hold time troDH 10 - ns
ET RXER setup time trReRs 10 - ns
ET RXER hold time tRERH 10 - ns
AVB GPTP_EXTERN cycle time teeye 40 - ns
AVB_GPTP_EXTERN high level
. teckwH 0.35x%tGeyc - ns
width
AVB_GPTP_EXTERN low level
. teckwL 0.35x%tGeyc - ns
width
AVP_CAPTURE high level width tcapwH 2xtceye - ns
ET CRS setup time tcapwh 2%tceye ns .
, Figure 4-23
ET _CRS hold time tcrss 10 - ns
ET COL setup time tcrsh 10 - ns ,
- Figure 4-24
ET _COL hold time tcoLs 10 - ns

Note: () The timing voltage threshold of trcyc, treyc and teeye shall be set to “Veea % 0.57.

Other timing voltage thresholds shall be “Von=0.7xVcca, Vor=0.3xVcca, Vii=0.7xVcca and

ViLt=0.3xVceaq”.




JAXA-ADS-2010/201 JAXA

28 July 2025 Application Data Sheet Page —17-

VET25311
Table 4-2. Electrical Characteristics (AC characteristics) (6/13) (GPT Function)
(Vcca=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)

. ) Timing
Item Symbol | Min. | Max. Unit chart(?)
Input capture input pulse width (single edge
) . teTicwn 3 - tracye (1)
designation) Figure 4-25
Input capture input pulse width (both edges
) . teTicwe 5 - tracye (1)
designation)
External trigger input pulse width (single edge
) . totetwt1 | 1.5 - tracye (1)
designation) Figure 4-26
External trigger input pulse width (both edges
) , toreTw2 | 2.5 - teacye (1)
designation)

Note: () tpacye: PCLKA cycle
Note: @ The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage
threshold is applied, it shall be shown in the notes of the timing chart.

Table 4-2. Electrical Characteristics (AC characteristics) (7/13) (TMR Function)
(Veeca=3.3V+0.3V, Vpp=1.2V+0.09V, Th=-37°C to +120°C, Output load capacitance =73pF)

Item Symbol | Min. | Max. Unit Timing chart(?)
Timer clock input pulse width (single edge
, . trmewn 1.5 - treeye (1)
designation) .
) - - Figure 4-27
Timer clock input pulse width (both edges
trmewe 2.5 - treeye (1)

designation)

Note: ( tpge,e: PCLKB cycle
Note: @ The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage
threshold is applied, it shall be shown in the notes of the timing chart.
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Table 4-2. Electrical Characteristics (AC characteristics) (8/13) (RSPI Function(1/2))
(Vceco=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)

. , Timing chart
Item Symbol Min. Max. Unit @
RSPCK clock cycle
y tSPcyc'] 2 4096 tPAcyc (1)
(master)
RSPCK clock cycle (slave) tspeyc2 8 4096 tracye (1)
RSPCK clock high level ¢ (tspcyct-tspckr - ns
pulse width (master) sporn tspcki)/2-3
RSPCK clock high level (tspcyca-tspckr -
. tspckwH ns
pulse width (slave) tspckf)/2
RSPCK clock low level (tspoyct-tspckr- - Figure 4-28
. tspckwiL ns
pulse width (master) tspck)/2-3
RSPCK clock low level ¢ (tspeyca-tspckr- ns
pulse width (slave) srort tspckf)/2
RSPCK clock rise / fall time | tspckr, - 5 ns
(output) ® tspokr
RSPCK clock rise / fall time | tspckr, - 1 S
(input) tspcks H
Data input setup time -
tsu 6 ns
(master)
Data input setup time -
P P tsu | 8.3-teacye(!) ns
(slave)
Data Input Hold Time -
(Master, PCLKA set to tHF 0 ns
divide-by-2)
Data Input Hold Time - Figures 4-29
(Master, PCLKA setto a to 4-34
. tH tPAcyc ns
value other than divide-by-
2)
Data input hold time (slave) ‘ 8.3+2%tpacyc - ns
H
()
SS input setup time
tLeaD 1 8 tsPeyct
(master)
SS input setup time (slave) tLEAD 4 - tracye (')

Note: () tpacyc: PCLKA cycle

Note: ) The timing voltage threshold shall be set to “Vcca x 0.5”. When different voltage threshold is
applied, it shall be shown in the notes of the timing chart.

Note: @) Based on the results of the characteristic evaluation test confirming that the parameters are
within process levels with sufficient margin, tests shall not be performed on all samples.
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Table 4-2. Electrical Characteristics (AC characteristics) (8/13) (RSPI Function(2/2))
(Vceco=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)

. , Timing chart
Item Symbol Min. Max. Unit @
SS input hold time (master) tLac 1 8 tsPoyct
SS input hold time (slave) tLac 4 - tracye (1)
Data output delay time
P y top - 6.3 ns
(master)
Data output delay time
tob - 3xtpacyct20 ns
(slave)
Data output hold time
ton 0 - ns
(master)
Data output hold time
toH 0 - ns
(slave)
Continuous transmission
delay time (master) tspeyct 8xtspeyct Figure 4-29 to
to ns
+2%tpacyc +2xtpacyc 4-34
Continuous transmission
. to 4xtpacyc - ns
delay time (slave)
MOSiI rise / fall time tor,
- 5 ns
(master) ) tot
MISO rise / fall time (slave) tor, 1 s
tor H
SS input rise / fall time tsstr,
- 5 ns
(output) ® tssLr
SS input rise / fall time tsstr,
. - 1 us
(input) tssir
Slave access time tsa - tracye (1) Figure 4-33
Slave output release time treL - tracyc (1) Figure 4-34

Note: () tpacye: PCLKA cycle

Note: @ The timing voltage threshold shall be set to “Vcca x 0.5”. When different voltage threshold is
applied, it shall be shown in the notes of the timing chart.

Note: @) Based on the results of the characteristic evaluation test confirming that the parameters are
within process levels with sufficient margin, tests shall not be performed on all samples.
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Table 4-2. Electrical Characteristics (AC characteristics) (9/13) (Simple SPI Function(SCIF))
(Vcca=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance=73pF)

. . Timing chart
Item Symbol Min. Max. Unit @
SCK clock cycle output (master) tspeyct 4 65536 tracye (1)
SCK clock cycle input (slave) tspeyc2 6 65536 tracye (1)
SCK clock high level pulse width tspeye
9 P tspckwH 04 0.6 tSP el
SPcyc2 .
) Figure 4-28
SCK clock low level pulse width tspeyot o
tspekwL 04 0.6
tsPeyc2
SCK clock rise time @ tspckr - 5 ns
SCK clock fall time @ tspckr - 5 ns
Data input setup time (master) tsu 15 - ns
Data input setup time (slave) tsu 5 - ns
Data input hold time tH 5 - ns
SS input setup time - tspoyct
tLeaD 1
tsPeyc2
SS input hold time - tspoyct
tLaG 1 .
tspeyc2 Figures 4-29
Data output delay time (master) top - 5 ns to 4-32
Data output delay time (slave) top - 25 ns
Data output hold time ton -5 - ns
Data rise time © tor - 5 ns
Data fall time ® tor - 5 ns
SS input rise time ©® tssir - 5 ns
SS input fall time ©® tssi - 5 ns
Slave access time tsa - 3 Xtreye +25 | tracye (1) Figure 4-33
Slave output release time trREL - 3 xtroye +25 | teacye (') Figure 4-34

Note: () tpacye: PCLKA cycle

Note: @ The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage
threshold is applied, it shall be shown in the notes of the timing chart.
Note: ©® Based on the results of the characteristic evaluation test confirming that the
parameters are within process levels with sufficient margin, tests shall not be

performed on all samples.
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Table 4-2. Electrical Characteristics (AC characteristics) (10/13) (Simple SPI Function(SCl))
(Vceco=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)

. , Timing chart
Item Symbol Min. Max. Unit @
SCK clock cycle output (master) tspeyct 4 65536 treeye (1)
SCK clock cycle output (slave) tspeyc2 8 65536 troye (1)
SCK clock high level pulse width tspeyc
9 P tspckwH 04 0.6 tSP vel
SPcyc2 .
) Figure 4-28
SCK clock low level pulse width tspeyet 9t
tspekwL 04 0.6
tspeyc2
SCK clock rise time @ tspekr - 20 ns
SCK clock fall time @ tspckr - 20 ns
Data input setup time tsu 33.3 - ns
Data input hold time tH 33.3 - ns
SS input setup time tspeyct
tLeaD 1 -
tSPcch
SS input hold time tspeyct
tLac 1 - .
tspeyc2 Figures 4-49
Data output delay time top - 33.3 ns to 4-32
Data output hold time ton -10 - ns
Data rise time © tor - 16.6 ns
Data fall time ® tor - 16.6 ns
SS input rise time ©® tsstr - 16.6 ns
SS input fall time © tssir - 16.6 ns
Slave access time tsa - 5 teeeye (1) Figure 4-33
Slave output release time tREL - 5 teeye (1) Figure 4-34

Note: () tpge,c: PCLKB cycle

Note: @ The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage
threshold is applied, it shall be shown in the notes of the timing chart.
Note: ©® Based on the results of the characteristic evaluation test confirming that the
parameters are within process levels with sufficient margin, tests shall not be

performed on all samples.
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Table 4-2. Electrical Characteristics (AC characteristics) (11/13) (SCIF Function)

(Vcca=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)
. . Timing chart
Item Symbol | Min. | Max. Unit @
Input clock cycle phase-locked
i ) tScyc1 4 - tPAcyc (1)
synchronization
Input clock cycle clock synchronization tseye2 6 - tracye (1)
Input clock pulse width t
P P tsow | 0.4 | 06 sevet
tScch
Input clock rise time tsckr - 5 ns
Input clock fall time t - 5 ns
P = Figure 4-35
Output clock cycle phase-locked
. . tScyc1 8 - tPAcyc (1)
synchronization
Output clock cycle clock synchronization |  tseyc2 4 - tracye (1)
Output clock pulse width t
P P tsckw 0.4 0.6 Soyer
tScyc2
Output clock rise time® tsckr - 5 ns
Output clock fall time®) tscks - 5 ns
Transmission data delay time master trxp1 - 5 ns
Transmission data delay time slave trxo2 - 25 ns
Received data setup time master trxs1 15 - ns )
- ; Figure 4-36
Received data setup time slave trxs2 5 - ns
Received data hold time master trRxH1 5 - ns
Received data hold time slave trRxH2 5 - ns

Note: () teacyc: PCLKA cycle

Note: @ The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage
threshold is applied, it shall be shown in the notes of the timing chart.
Note: ® Based on the results of the characteristic evaluation test confirming that the
parameters are within process levels with sufficient margin, tests shall not be

performed on all samples.
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Table 4-2. Electrical Characteristics (AC characteristics) (12/13) (SCI Function)
(Vceco=3.3V+0.3V, Vpp=1.2V+0.09V, Tb=-37°C to +120°C, Output load capacitance =73pF)

. , Timing chart
Item Symbol | Min. | Max. Unit @
Input clock cycle phase-locked
o tscyct 4 - tPBeye (1)
synchronization
Input clock cycle clock synchronization tseye2 6 - treye (1)
Input clock pulse width t
P P tow | 04 | 06 |
tScch
Input clock rise time tsckr - 5 ns
Input clock fall time t - 5 ns
P e Figure 4-37
Output clock cycle phase-locked
. tscyct 8 - tPBeyc (1)
synchronization
Output clock cycle clock synchronization tscyc2 4 - traeye (1)
Output clock pulse width t
P b tsckw 04 0.6 sovet
tScch
Output clock rise time® tsckr - 5 ns
Output clock fall time®) tsokt - 5 ns
Transmission data delay time clock
o trxp - 28 ns
synchronization
Received data setup time clock i
o trxs 15 - ns Figure 4-38
synchronization
Received data hold time clock
L trRxH 5 - ns
synchronization

Note: ( tpge,c: PCLKB cycle

Note: @ The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage
threshold is applied, it shall be shown in the notes of the timing chart.

Note: ©® Based on the results of the characteristic evaluation test confirming that the
parameters are within process levels with sufficient margin, tests shall not be

performed on all samples”.

Table 4-2. Electrical Characteristics (AC characteristics) (13/13) (CMTW Function)
(Vcea=3.3V+0.3V, Vpp=1.2V+0.09V, Thb=-37°C to +120°C, Output load ca

pacitance =73pF)

. . Timing chart
ltem Symbol Min. Max. Unit @
Input capture input pulse width tPBeyc
. . i temmwricwi 1.5 -
single edge designation M .
) - Figure 4-39
Input capture input pulse width tPBeyc
. . temtwricw? 25 -
both edges designation M

Note: () tpeeye: PCLKB cycle

Note: @ The timing voltage threshold shall be set to “Vccq x 0.5”. When different voltage
threshold is applied, it shall be shown in the notes of the timing chart.
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TrL RsT

VCCQ, VDD(Y) _/?“)

External signal (EXT_CLK)

L Tore

: T
e FLL_SEL
External signal (PLL_SEL) @ X
External signal (RES#)
TRL P :
Internal state (Unlocked) i },
(High disabled) :
: Trsr :
€ >
Internal state (Internal reset disabled)

(High disabled) ‘

Notes (M: The recommended power-on sequence is to activate the internal logic power supply
VDD (1.2V) first, followed by the 1/0 power supply VCCQ (3.3V), or to activate them
simultaneously.
@: The value shall be maintained for at least Tp._seL periods after the rise of the external
signal (RES#). Setting the value before the rise of the external signal (RES#) is
acceptable.

@) After internal reset is disabled, access to the CS area shall start approximately 25
internal clock cycles later.

@): TeL_rsT Shall be based on the time when the power supply voltage stabilizes within

the recommended operating conditions power supply voltage range specified in
Table 2.

Figure 4-1. Power-on Sequence Timing (using internal PLL)
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VCCQ, VDD _ﬂ“) .

External signal (EXT_CLK)

Te sa

External signal (PLL_SEL) @ X x

External signal (RES#)
(High disabled)

Trst

Internal state (Internal reset disabled) ) 7[
(High disabled)

Notes (: The recommended power-on sequence is to activate the internal logic power supply
VDD (1.2V) first, followed by the 1/0 power supply VCCQ (3.3V), or to activate them
simultaneously.

@: The value shall be maintained for at least Te._seL periods after the rise of the external
signal (RES#). Setting the value before the rise of the external signal (RES#) is
acceptable.

©): After internal reset is disabled, access to the CS area shall start approximately 25
internal clock cycles later.

@®: Teu_seL shall be based on the time when the power supply voltage stabilizes within

the recommended operating conditions power supply voltage range specified in
Table 2.

Figure 4-2. Power-on Sequence Timing (not using internal PLL)
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Figure 4-4. Write Access Timing of Address / Data Multiplex Bus
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CSRWAIT:2
RDON:1
P CSROFF:2
aND
Twn Twe Tem Tni Trz
BCLK { 4 Y 1 \ T 1 \ 1
Byte Strobe Mode
A23~AD ! 1
1 Write Strobe Mode
s TaD e tan
W/ NS
A23~A1 !
.|'ll " ,." !
«—|tBco [ taco
BC3#~BCO# 4 ;1'
|1
Common to Byte Strobe Mode
and 1 Write Strobe Mode 3 )
L —
CST#~CSD# —-L .
trso tren
RD# (Read) .
\ .T_
tros trox
D31 to DO (Read) B

Figure 4-5. External Bus Timing / Normal Read Cycle (Bus Clock Synchronization)
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CEWWAIT:2
WRON-1
WDON:1 ‘3"
CEWOFF:2
CSOM:0 WDOFF:1 &
T\'\'I TW.' Tlﬂd T'I Tlﬁ'
; : \ . — — —
BCLK \ 1 5 1 Y % T | 3
_ \ ¥ ! i J I
Byte Strobe Mode
R | -
W 4l
A23~AD
1 !
1 Write Strobe Mode
A —s] Ly
i 1 n"
AZ3~A A E
f—] tarn ] Ty
BC2#~BC0E ! i
Common to Byte Strobe Mode
and 1 Write Strobe Mode
Lesn L=
— faa
CST#~C50# _1 _1
t“"i_' t\N‘ll.l
WRS3# to WRO#, WR# (write) /!
b |
twoa
] twc
D31 to DO (write) f \
| /

Note : WDON and WDOFF shall be set to a minimum of 1.

Figure 4-6. External Bus Timing / Normal Write Cycle (Bus Clock Synchronization)
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CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSOND
T Tz Tena Towt Toaz Tena Towt Touz Tena Towt Touz Tena Tm Tz
Y, S S T A A A \ L \ Loy ¥
BCLK _j A |- ] A [ (I i (. '- L \ [ QI —
Byte Strobe Mode
to l—|tao
—_ ‘
A23~A0 ) \
1 Write Strobe Mode bo to
aza~at | .’\
] |
teco
BC3#~BCO# | | .
Common to Byte Strobe Mode and
1 Write Strobe Mode [teeo a0
CET#~CS0# | | ]
treo taen taso tasp fman Rep trep tazn
RD# (Read)
troe| R tRDe R tAps troe taps| =g
D31 to DO (Read) r:— —T — ] |
|'__ | 1 | |

Figure 4-7. External Bus Timing / Page Read Cycle (Bus Clock Synchronization)

Byte Strobe Mode

1 Write Strobe Mode

Write Strobe Mode

WR3# to WRO0#, WR# (write)

D31 to DO (Write)

Adri—&i

Common to eyte Strobe Mode and 1

AZ3-=A0

BCa--BC

CETE~-CELE

CEPWWAIT2 (1) CEFWNRIT 2 CENIOFF 2
WROH | o 1
m (1) Wocrrn = | MRSHT () woores (D
T Tz T Tax Ty Vo Tusd T Ta
B RN RN R Y R Y RN
(— [ v L | - I (- I
.
.
:{u:-.
:{'.x _}i“'
- - (- Loz L baa
K| b r ‘L
1
e Lo = "
==t M =2 Hie e

Note (1): WDON and WDOFF must be set to 1 or higher.

Figure 4-8. External Bus Timing / Page Write Cycle (Bus Clock Synchronization)
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CSRWAIT:3
CSIWWAIT3
T'.r." T\\'.' T'.\'.» |:T- -} T- i Ta 2
e N A T
Az3~AD ) X

CET#~Col# !

RD# (Read)

WR¥# (Write)

tiwrs

External Weight

twrs twers|

L]

WVAIT#H

!

Figure 4-9. External Bus Timing / External Weight Control




JAXA-ADS-2010/201
28 July 2025

Application Data Sheet

JAXA

Page

—31 -

VET25311

SDRAM Command

SDCLK Pin

Al8~AD

RAS#

WE#

CKE

DGMn

ACT

RD

PRA

7

ENL \

.
.

Column Address

' IQ‘ 9

S S

r&éq ST W 9
-, aTig miraWiy 9

lceme

e
LT

Command

Igrjé

i

Lwen

toaoo tcanz
TL}
trazo
toazn toazp
{High)

.
1

g

|
2 18

Note (": Address pin that outputs the SDRAM precharge setting command (Precharge-sel).

Figure 4-10. SDRAM Space Single Read Bus Timing
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SDRAM Command

SDCLK Pin

A18~AD

AP ™

SDCs#

CASH

WE#

CKE

DaMn

D31~D0

WR

F A\

FNLF

F A\

.

i " tane tans
— el b

Row

Address Column Address
jtqm N tap tanz

| 4—|
PRA
Command

tesne losne losnz tosne teson tzsoz
traso traso traso

T1

alls

teen teen twen
17 —
(High)
toamp
twooz twonz
N

Note (": Address pin that outputs the SDRAM precharge setting command (Precharge-sel).

Figure 4-11. SDRAM Space Single Write Bus Timing
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SDRAM Command

SDCLK Pin

A18~AD

AP ®

SDC5#

RAS#

CASH

WE#

CKE

DQMn

D31~D0

Ts (FFA) (FFS) (FFX (RFA)
if i i
AVATAT AR A AN AR ATAR AR AT AT
— iH H H
tagz tapz
1 i fl i
10 1 LAY
— b | Al
i N M
tazz tapz
| ff ﬁ fr
W W W
— ) ) )
N N o
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Note (M: Address pin that outputs the SDRAM precharge setting command (Precharge-sel).

Figure 4-12. SDRAM Space Self Refresh Bus Timing
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Figure 4-13. NMI Interrupt Input Timing
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Figure 4-14. IRQ Interrupt Input Timing
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Figure 4-15. Boundary Scan TCK Timing ¢
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Figure 4-16. Boundary Scan TRST Timing
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Figure 4-17. Boundéry Input and Output Timing
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Figure 4-18. Mll Clock Timing
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Figure 4-19. MIl Transmission Data Timing
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Figure 4-20. MIl Receive Data Timing
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AVB_GPTP_EXTERN

Figure 4-21. gPTP Timer External Clock Timing
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Figure 4-22. Timer Capture Signal Timing
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Figure 4-23. MIl Transmission Timing (Normal Operation)
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Fig-ure 4-24. Ml Transmission Timing (Collision Occurrence Case)
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Figure 4-25. GPT Input Capture Input Timing
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Figure 4-26. GPT External Trigger Input Timing
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Figure 4-27. TMR Clock Input Timing
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Figure 4-28. RSP Clock Timing / Simple SPI Clock Timing
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Figure 4-29. RSPI Timing (Master, CPHA=0)
(Bit rate: Set PCLK to a division other than 2) / Simple SPI Timing (Master, CKPH=1)
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Figure 4-30. RSPI Timing (Master, CPHA=0)
(Bitrate: Set PCLK to a division of 2)
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Figure 4-31. RSPI Timing (Master, CPHA=1)

(Bit rate: Set PCLK to a division other than 2) / Simple SPI Timing (Master, CKPH=1)
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Figure 4-32. RSPI Timing (Master, CPHA=1)
(Bitrate: Set PCLK to division of 2)
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Figure 4-33. RSPI Timing (Slave, CPHA=0) / Simple SPI Timing (Slave, CKPH=1)
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Figure 4-36. SCI Input and Output Timing / Clock-Synchronous Mode
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Table 4-3. Pin-outs and Pin Functions (1/8)
CBGA ) . Input / Drivgl
Pin No. Pin name Function CPU qutpgt capability Remarks
direction

A2 GND - - - VSS,VSsSQ
A3 GND - - - VSS,VSSQ
A4 3.3V - - - VCCQ
A5 1.2V - - - VDD
A6 1.2V - - - VDD
A7 GND - - - VSS,VSSQ
A8 3.3V - - - VCCQ
A9 1.2V - - - VDD
A10 1.2V - - - VDD
A11 3.3V - - - VCCQ
A12 GND - - - VSS,VSSQ
A13 1.2V - - - VDD
A14 1.2V - - - VDD
A15 GND - - - VSS,VSSQ
A16 3.3V - - - VCCQ
A17 1.2V - - - VDD
A18 GND - - - VSS,VSSQ
A19 1.2V - - - VDD
A20 3.3V - - - VCCQ
A21 1.2V - - - VDD
A22 GND - - - VSS,VSSQ
A23 GND - - - VSS,VSSQ
B1 GND - - - VSS,VSSQ
B2 GND - - - VSS,VSSQ
B3 GND - - - VSS,VSSQ
B4 D40 External bus CPUO inout 24mA
B5 D36 External bus CPUO inout 24mA
B6 D32 External bus CPUO inout 24mA
B7 D28 External bus CPUO inout 24mA
B8 D22 External bus CPUO inout 24mA
B9 D17 External bus CPUO inout 24mA
B10 D13 External bus CPUO inout 24mA
B11 D9 External bus CPUO inout 24mA
B12 D5 External bus CPUO inout 24mA
B13 A23 External bus CPUO out 24mA
B14 A17 External bus CPUO out 24mA
B15 A11 External bus CPUO out 24mA
B16 A5 External bus CPUO out 24mA
B17 MIL 1553B_TX DATA B 2 MIL-1553B Common out 8mA
B18 MIL 1553B_RX_DATA_BAR B 2 MIL-1553B Common in -
B19 MIL 15653B_TX DATA BAR A 2 MIL-1553B Common out 8mA
B20 MIL 1553B_SUBSYSYTEM_2 MIL-1553B Common in -
B21 MIL 1553B_TX_DATA B_1 MIL-1553B Common out 8mA
B22 GND - - - VSS,VSSQ
B23 GND - - - VSS,VSSQ
B24 GND - - - VSS,VSSQ
C1 GND - - - VSS,VSSQ
C2 GND - - - VSS,VSSQ
C3 GND - - - VSS,VSSQ
C4 D42 External bus CPUO inout 24mA
C5 D38 External bus CPUO inout 24mA
C6 D34 External bus CPUO inout 24mA
Cc7 D30 External bus CPUO inout 24mA
C8 D24 External bus CPUO inout 24mA
C9 D19 External bus CPUO inout 24mA
C10 D15 External bus CPUO inout 24mA
C11 D11 External bus CPUO inout 24mA
C12 D7 External bus CPUO inout 24mA
C13 D1 External bus CPUO inout 24mA
C14 A19 External bus CPUO out 24mA
C15 A13 External bus CPUO out 24mA
C16 A7 External bus CPUO out 24mA
Cc17 A1 External bus CPUO out 24mA
C18 MIL 1553B_RX_STROBE_B 2 MIL-1553B Common out 8mA
Cc19 MIL 1553B_TX_INHIBIT_A_2 MIL-1553B Common out 8mA
C20 MIL 1553B_RX_DATA_BAR A 2 MIL-1553B | Common in -
Cc21 MIL 1553B_TX_DATA BAR B 1 MIL-1553B Common out 8mA
C22 GND - - - VSS,VSsSQ
C23 GND - - - VSS,VSSQ
C24 GND - - - VSS,VSsSQ
D1 1.2V - - - VDD
D2 D47 External bus CPUO inout 24mA
D3 D45 External bus CPUO inout 24mA
D4 D44 External bus CPUO inout 24mA
D5 D41 External bus CPUO inout 24mA
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Table 4-3. Pin-outs and Pin Functions (2/8)
Input / Drive
gBGA Pin name Function CPU output capability Remarks
in No N
direction

D6 D37 External bus CPUO inout 24mA
D7 D31 External bus CPUO inout 24mA
D8 D26 External bus CPUO inout 24mA
D9 D20 External bus CPUO inout 24mA
D10 GND - - - VSS,vSsQ
D11 3.3V - - - VCCQ
D12 D2 External bus CPUO inout 24mA
D13 D3 External bus CPUO inout 24mA
D14 GND - - - VSS,VSsQ
D15 3.3V - - - VCCQ
D16 A9 External bus CPUO out 24mA
D17 A2 External bus CPUO out 24mA
D18 GND - - - VSS,vsSsQ
D19 3.3V - - - VCCQ
D20 MIL 1553B_RX_DATA A 2 MIL-1553B Common in -
D21 MIL 1553B_EX_SYNC_2 MIL-1553B Common in -
D22 MIL 1553B_RX_STROBE_B_1 MIL-1553B Common out 8mA
D23 MIL 1553B_TX_INHIBIT_B_1 MIL-1553B Common out 8mA
D24 3.3V - - - VCccQ
E1 3.3V - - - VCCQ
E2 ALE External bus CPUO out 24mA
E3 D46 External bus CPUO inout 24mA
E4 BCO External bus CPUO out 24mA
E5 D43 External bus CPUO inout 24mA
E6 D39 External bus CPUO inout 24mA
E7 D33 External bus CPUO inout 24mA
E8 D27 External bus CPUO inout 24mA
E9 D21 External bus CPUO inout 24mA
E10 D16 External bus CPUO inout 24mA
E11 D8 External bus CPUO inout 24mA
E12 D4 External bus CPUO inout 24mA
E13 A22 External bus CPUO out 24mA
E14 A21 External bus CPUO out 24mA
E15 A15 External bus CPUO out 24mA
E16 A8 External bus CPUO out 24mA
E17 A3 External bus CPUO out 24mA
E18 MIL 1553B_TX_INHIBIT_B_2 MIL-1553B Common out 8mA
E19 MIL 1553B_RX_STROBE_A 2 MIL-1553B Common out 8mA
E20 MIL 1553B_TX_DATA A 2 MIL-1553B Common out 8mA
E21 MIL 1553B_RX_DATA BAR B 1 MIL-1553B Common in -
E22 MIL 1553B_TX_INHIBIT_A_1 MIL-1553B Common out 8mA
E23 MIL 1553B_RX_DATA B 1 MIL-1553B Common in -
E24 1.2V - - - VDD
F1 1.2V - - - VDD
F2 BC1 External bus CPUO out 24mA
F3 BC3 External bus CPUO out 24mA
F4 3.3V - - - VCcecQ
F5 BC2 External bus CPUO out 24mA
F6 CAS# External bus CPUO out 24mA
F7 D35 External bus CPUO inout 24mA
F8 GND - - - VSS,VSsQ
F9 3.3V - - - VCcecQ
F10 D14 External bus CPUO inout 24mA
F11 D10 External bus CPUO inout 24mA
F12 GND - - - VSS,VSsQ
F13 3.3V - - - VCCQ
F14 A18 External bus CPUO out 24mA
F15 A14 External bus CPUO out 24mA
F16 GND - - - VSS,vssQ
F17 3.3V - - - VCcecQ
F18 MIL 1553B_TX_DATA BAR B 2 MIL-1553B Common out 8mA
F19 MIL 1553B_RX_DATA_ B 2 MIL-1553B Common in -
F20 MIL 15653B_TX_DATA BAR A 1 MIL-1553B Common out 8mA
F21 MIL 1553B_RX_DATA_BAR A 1 MIL-1553B | Common in -
F22 MIL 1553B_RX_STROBE_A 1 MIL-1553B Common out 8mA
F23 MIL 1553B_TX_DATA A 1 MIL-1553B Common out 8mA
F24 1.2V - - - VDD
G1 GND - - - VSS,VSsQ
G2 CKE External bus CPUO out 24mA
G3 CS2# External bus CPUO out 24mA
G4 GND - - - VSS,vssQ
G5 CS4# External bus CPUO out 24mA
G6 CS1# External bus CPUO out 24mA
G7 CS3# External bus CPUO out 24mA
G8 D29 External bus CPUO inout 24mA
G9 D23 External bus CPUO inout 24mA
G10 D18 External bus CPUO inout 24mA
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Table 4-3. Pin-outs and Pin Functions (3/8)
Input / Drive
gBGA Pin name Function CPU output capability Remarks
in No. N
direction

G11 D12 External bus CPUO inout 24mA
G12 D6 External bus CPUO inout 24mA
G13 DO External bus CPUO inout 24mA
G14 A20 External bus CPUO out 24mA
G15 A16 External bus CPUO out 24mA
G16 A10 External bus CPUO out 24mA
G17 A4 External bus CPUO out 24mA
G18 A0 External bus CPUO out 24mA
G19 MIL 1553B_SUBSYSYTEM_1 MIL-1553B Common in -
G20 GPIO 2 11 SpaceWire Common in - Channels 4 to 6 (common)
G21 MIL 1553B_RX_DATA A 1 MIL-1553B Common in -
G22 MIL 1553B_EX_SYNC_1 MIL-1553B Common in -
G23 GPIO 2 10 SpaceWire Common in - Channels 4 to 6 (common)
G24 GND - - - VSS,VSsQ
H1 1.2V - - - VDD
H2 DQMO External bus CPUO out 24mA
H3 DQM2 External bus CPUO out 24mA
H4 CS5# External bus CPUO out 24mA
H5 CSe# External bus CPUO out 24mA
H6 3.3V - - - VCcecQ
H7 CS7# External bus CPUO out 24mA
H8 DQM1 External bus CPUO out 24mA
H9 D25 External bus CPUO inout 24mA
H10 GND - - - VSS,VSSQ,VBN
H11 1.2V - - - VDD
H12 1.2V - - - VDD
H13 1.2V - - - VDD
H14 1.2V - - - VDD, VBP
H15 1.2V - - - VDD
H16 A12 External bus CPUO out 24mA
H17 A6 External bus CPUO out 24mA
H18 GPIO _2 01 SpaceWire Common in - Channels 4 to 6 (common)
H19 3.3V - - - VCccQ
H20 D_OUT(5) SpaceWire Common out 8mA
H21 GPIO _2_00 SpaceWire Common in - Channels 4 to 6 (common)
H22 D_IN(5) SpaceWire Common in -
H23 S_IN(5) SpaceWire Common in -
H24 3.3V - - - VCcecQ
J1 3.3V - - - VCCQ
J2 DQM5 External bus CPUO out 24mA
J3 RD# External bus CPUO out 24mA
J4 DQM3 External bus CPUO out 24mA
J5 DQM4 External bus CPUO out 24mA
J6 GND - - - VSS,VSsQ
J7 RAS# External bus CPUO out 24mA
J8 1.2V - - - VDD
J9 GND - - - VSS,VSsQ
J10 1.2V - - - VDD
J11 GND - - - VSS,VSsQ
J12 1.2V - - - VDD
J13 GND - - - VSS,VSsQ
J14 1.2V - - - VDD
J15 GND - - - VSS,VSsQ
J16 1.2V - - - VDD
J17 GND - - - VSS,VSsQ
J18 S_OUT(5) SpaceWire Common out 8mA
J19 GND - - - VSS,VSsQ
J20 D _OUT4) SpaceWire Common out 8mA
J21 D_IN(4) SpaceWire Common in -
J22 S_IN4) SpaceWire Common in -
J23 D_IN(3) SpaceWire Common in -
J24 1.2V - - - VDD
K1 GND - - - VSS,VSsQ
K2 SDCS# External bus CPUO out 24mA
K3 3.3V - - - VCCQ
K4 SDCS2# External bus CPUO out 24mA
K5 SDCS1# External bus CPUO out 24mA
K6 SDCS3# External bus CPUO out 24mA
K7 WE# External bus CPUO out 24mA
K8 WR1# External bus CPUO out 24mA
K9 1.2V - - - VDD
K10 GND - - - VSS,vssQ
K11 1.2V - - - VDD
K12 GND - - - VSS,vssQ
K13 1.2V - - - VDD
K14 GND - - - VSS,vssQ
K15 1.2V - - - VDD
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Table 4-3. Pin-outs and Pin Functions (4/8)
Input / Drive
gBGA Pin name Function CPU output capability Remarks
in No. N
direction
K16 GND - - - VSS,VSSQ
K17 1.2V - - - VDD
K18 S_OUT(4) SpaceWire Common out 8mA
K19 D _OUT(3) SpaceWire Common out 8mA
K20 S_OUT(3) SpaceWire Common out 8mA
K21 S_IN(3) SpaceWire Common in -
K22 3.3V - - - VCCQ
K23 GPIO 1 10 SpaceWire Common in - Channels 1 to 3 (common)
K24 1.2V - - - VDD
L1 1.2V - - - VDD
L2 SDCLK External bus CPUO out 24mA
L3 GND - - - VSS,VSSQ
L4 WAIT# External bus CPUO in -
L5 WR3# External bus CPUO out 24mA
L6 CS_BSWI1] External bus CPUO in R Initial bus width setting for
external bus area 1
L7 PLL_SEL[0] CPG Common in -
L8 1.2V - - - - VDD
L9 GND - - - VSS,VSSQ
L10 1.2V - - - VDD
L11 GND - - - VSS,VSSQ
L12 1.2V - - - VDD
L13 GND - - - VSS,VSSQ
L14 1.2V - - - VDD
L15 GND - - - VSS,VSSQ
L16 1.2V - - - VDD
L17 GND - - - VSS,VSSQ,VBN
L18 GPIO _1_11 SpaceWire Common in - Channels 1 to 3 (common)
L19 GPIO _1_01 SpaceWire Common in - Channels 1 to 3 (common)
L20 D_OUT(2) SpaceWire Common out 8mA
L21 GPIO_1_00 SpaceWire Common in - Channels 1 to 3 (common)
L22 GND - - - VSS,VSSQ
L23 D_IN(2) SpaceWire Common in -
L24 3.3V - - - VCcecQ
M1 1.2V - - - VDD
M2 WRO# External bus CPUO out 24mA
M3 WR2# External bus CPUO out 24mA
M4 CS_BSW[0] External bus CPUO in } Initial bus width setting for
external bus area 1
M5 PLL_SEL[2] CPG Common in -
M6 3.3V - - - - VCccaQ
M7 PLL_SEL[4] CPG Common in -
M8 GND - - - - VSS,VSSQ
M9 1.2V - - - - VDD
M10 GND - - - - VSS,VSSQ
M11 1.2V - - - - VDD
M12 GND - - - - VSS,VSSQ
M13 1.2V - - - - VDD
M14 GND - - - - VSS,VSSQ
M15 1.2V - - - - VDD
M16 GND - - - - VSS,VSSQ
M17 1.2V - - - - VDD
M18 S_OUT(2) SpaceWire Common out 8mA
M19 3.3V - - - - VCCQ
M20 D_0OUT(1) SpaceWire Common out 8mA
M21 D_IN(1) SpaceWire Common in -
M22 S_IN(2) SpaceWire Common in -
M23 S_IN(0) SpaceWire Common in -
M24 GND - - - - VSS,VSSQ
N1 GND - - - - VSS,VSSQ
N2 EXT_CLK CPG Common in -
N3 PLL_SEL[1] CPG Common in -
N4 PLL_SEL[3] CPG Common in -
N5 JTAG_CLK CPG Common in - TCK
N6 GND - - - - VSS,VSSQ
N7 IRQ1 External Common in -
interrupt

N8 1.2V - - - - VDD
N9 GND - - - - VSS,VSSQ
N10 1.2V - - - - VDD
N11 GND - - - - VSS,VSSQ
N12 1.2V - - - - VDD
N13 GND - - - - VSS,VSSQ
N14 1.2V - - - - VDD
N15 GND - - - - VSS,VSSQ
N16 1.2V - - - - VDD
N17 1.2V - - - VDD
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Table 4-3. Pin-outs and Pin Functions (5/8)
Input / Drive
gBGA Pin name Function CPU output capability Remarks
in No. N
direction
N18 S_OuUT(1) SpaceWire Common out 8mA
N19 GND - - - - VSS,VSsQ
N20 D_OUT(0) SpaceWire Common out 8mA
N21 S_IN(1) SpaceWire Common In -
N22 D_IN(0) SpaceWire Common In -
N23 clk_gptp_extern_1 Ethernet Common In - gPTP function
N24 1.2V - - - - VDD
P1 3.3V - - - - VCcecaQ
P2 NMI External CPUO In -
interrupt
P3 GND - - - - VSS,vssQ
P4 IRQ2 External Common In :
interrupt
P5 MD[0] System Common In -
P6 IRQ3 External Common In :
interrupt
P7 MDI[1] System Common In -
P8 1.2V - - - VDD
P9 1.2V - - - - VDD
P10 GND - - - - VSS,VSsQ
P11 1.2V - - - - VDD
P12 GND - - - - VSS,vSsSQ
P13 1.2V - - - - VDD
P14 GND - - - - VSS,vSsQ
P15 1.2V - - - - VDD
P16 GND - - - - VSS,vSsSQ
P17 1.2V - - - - VDD
P18 S_OUT(0) SpaceWire Common out 8mA
P19 avb_pt_capture_1 Ethernet Common in - gPTP function
P20 clk_miitx_clk_1 Ethernet Common in -
P21 3.3V - - - - VCcCcQ
P22 clk_miirx_clk_1 Ethernet Common in -
P23 avd_miirx_err_1 Ethernet Common in -
P24 1.2V - - - - VDD
R1 1.2V - - - - VDD
R2 USER_CLK CPG Common out -
R3 3.3V - - - - VCcecQ
R4 RES# System Common in -
JTAG for Common .
R5 TRST# CPU in -
JTAG for Common .
R6 TDI CPU in -
R7 TDO —JTCAE,GUf” Common out 8mA
R8 1.2V - - - - VDD
R9 GND - - - - VSS,VSsQ
R10 1.2V - - - - VDD
R11 GND - - - - VSS,vSsQ
R12 1.2V - - - - VDD
R13 GND - - - - VSS,VSsQ
R14 1.2V - - - - VDD
R15 GND - - - - VSS,VSsQ
R16 1.2V - - - - VDD
R17 1.2V - - - VDD, VBP
R18 avd_miirx_rxd0_1 Ethernet Common in -
R19 avd_miitx_crs_1 Ethernet Common in -
R20 fet_miitx_err_1 Ethernet Common out 8mA
R21 GND - - - - VSS,VSsQ
R22 avd_miirx_dv_1 Ethernet Common in -
R23 avd_miitx_col_1 Ethernet Common in -
R24 GND - - - - VSS,vssQ
T1 1.2V - - - - VDD
JTAG for Common .
T2 EMLE CPU in -
JTAG for Common .
T3 TMS cPU in -
T4 Reserved - - - -
T5 Reserved - - - -
T6 3.3V - - - - VCCQ
T7 Reserved - - - -
T8 Reserved - - - -
T9 1.2V - - - - VDD
T10 GND - - - - VSS,vssQ
T11 1.2V - - - - VDD
T12 GND - - - - VSS,vssQ
T13 1.2V - - - - VDD
T14 GND - - - - VSS,VSsQ
T15 1.2V - - - - VDD
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Table 4-3. Pin-outs and Pin Functions (6/8)
Input / Drive
gBGA Pin name Function CPU output capability Remarks
in No. N
direction
T16 GND - - - - VSS,VSSQ
T17 fet_miitx_txd2_1 Ethernet Common out 8mA
T18 avd_miirx_rxd1_1 Ethernet Common in -
T19 3.3V - - - - VCCQ
T20 avd_miirx_rxd2_1 Ethernet Common in -
T21 clk_miirx_clk_0 Ethernet Common in -
T22 fet_miitx_txd0_1 Ethernet Common out 8mA
T23 avd_miirx_rxd3 1 Ethernet Common in -
T24 3.3V - - - - VCCQ
U1 3.3V - - - - VcecaQ
U2 Reserved - - - -
U3 Reserved - - - -
U4 Reserved - - - -
us Reserved - - - -
U6 GND - - - - VSS,VSSQ
u7 Reserved - - - -
us TICO_CPUO_2/PORT_K(4) CMTW CPUO inout 8mA
U9 TOCO0_CPU1_1/PORT_L(1) CMTW CPU1 inout 8mA
u10 1.2V - - - - VDD
uU11 GND - - - - VSS,VSSQ
u12 1.2V - - - - VDD
U13 1.2V - - - VDD
u14 1.2V - - - - VDD
u15 GND - - - - VSS,vSsQ
u16 1.2V - - - - VDD
u17 fet_miitx_txd1_1 Ethernet Common out 8mA
u18 fec_miimg_crxmdc_1 Ethernet Common out 8mA
u19 GND - - - - VSS,vSsQ
U20 fet_miitx_txd3 1 Ethernet Common out 8mA
u21 fet_miitx_en_1 Ethernet Common out 8mA
u22 3.3V - - - - VCccQ
u23 clk_gptp_extern_0 Ethernet Common in - gPTP function
u24 1.2V - - - - VDD
V1 GND - - - - VSS,VSSQ
V2 Reserved - - - -
V3 Reserved - - - -
V4 Reserved - - - -
V5 Reserved - - - -
V6 Reserved - - - -
V7 TMRIO_CPU1/PORT_J(2) TMR CPU1 inout 8mA Shared pins with TMRI1_CPU1
V8 TIC1_CPUO_1/PORT_K(2) CMTW CPUO inout 8mA
V9 TOC1_CPUQ_2/PORT_K(7) CMTW CPUO inout 8mA
V10 TOC1_CPU1_2/PORT_L(7) CMTW CPU1 inout 8mA
SS1_O#/CTS1_0#/ )
V11 RTS1:0#/PORT__H(1) SCI CPU1 inout 8mA
V12 TXD0_CPU1/PORT_H(3) SCI CPU1 inout 8mA TXDO0_1/SDA0_1/MOSIO0_1
V13 TXD1_CPU1/PORT_H(7) SCIF CPU1 inout 8mA TXD1_1/SDA1_1/MOSI1_1
V14 RSPCK/PORT_C(5) SPI CPUO inout 8mA
V15 SSL1/PORT_D(2) SPI CPU1 inout 8mA
V16 GTIOC2A/PORT_A(5) GPT CPUO inout 8mA
V17 GTIOC3A/PORT_A(7) GPT CPUO inout 8mA
V18 fec_miimg_cxrmdo/mdi_1 Ethernet Common inout 8mA
V19 avd_miirx_err_0 Ethernet Common in -
V20 fet_miitx_err_0 Ethernet Common out 8mA
V21 avb_pt_capture 0 Ethernet Common in - gPTP function
V22 GND - - - - VSS,VSSQ
V23 avd_miirx_rxd0_0 Ethernet Common in -
V24 GND - - - - VSS,VSSQ
W1 1.2V - - - - VDD
W2 Reserved - - - -
W3 Reserved - - - -
W4 Reserved - - - -
W5 Reserved - - - -
W6 TMRIO_CPUO/PORT_I(2) TMR CPUO inout 8mA Shared pins with TMRI1_CPUO
w7 TMOO_CPU1/PORT_J(0) TMR CPU1 inout 8mA
w8 3.3V - - - - VCCQ
W9 GND - - - - VSS,vssQ
W10 TOCO0_CPU1_2/PORT_L(5) CMTW CPU1 inout 8mA
W11 TXD0_CPUO/PORT_G(3) SCI CPUO inout 8mA TXD0_0/SDAO_0/MOSI0_0
W12 3.3V - - - - VCCQ
W13 GND - - - - VSS,VSSQ
W14 MOSI/PORT_C(3) SPI CPUO inout 8mA
W15 SSL3/PORT_D(0) SPI CPU1 inout 8mA
W16 3.3V - - - - VcecQ
W17 GND - - - - VSS,VSSQ
W18 GTIOCOB/PORT_B(2) GPT CPU1 inout 8mA
W19 avd_miirx_dv_0 Ethernet Common in -
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Table 4-3. Pin-outs and Pin Functions (7/8)
Input / Drive
gBGA Pin name Function CPU output capability Remarks
in No. N
direction
W20 avd_miitx_col_0 Ethernet Common in -
w21 clk_miitx_clk_0 Ethernet Common in -
W22 avd_miitx_crs 0 Ethernet Common in -
W23 fet_miitx_txd2_0 Ethernet Common out 8mA
W24 1.2V - - - - VDD
Y1 1.2V - - - - VDD
Y2 Reserved - - - -
Y3 Reserved - - - -
Y4 Reserved - - - -
) For the 12C function, output is
Y5 SCL1 (FM+)/PORT_F(0) 12C CPU1 inout 8mA LOW / High-Z.
Y6 TMOO_CPUO/PORT_I(0) TMR CPUO inout 8mA
Y7 TMO1_CPU1/PORT_J(3) TMR CPU1 inout 8mA
Y8 TOCO0_CPUO_1/PORT_K(1) CMTW CPUO inout 8mA
Y9 TOCO0_CPUO_2/PORT_K(5) CMTW CPUO inout 8mA
Y10 TOC1_CPU1_1/PORT_L(3) CMTW CPU1 inout 8mA
Y11 SS0_0#/CTS0_O0#/RTS0_0#/PORT_G(1) SCI CPUO inout 8mA
Y12 SS0_1#/CTS0_1#/RTS0_1#/PORT_G(5) SCIF CPUO inout 8mA
Y13 SS1_1#/CTS1_1#/RTS1_1#/PORT_H(5) SCIF CPU1 inout 8mA
Y14 SSL2/PORT_C(1) SPI CPUO inout 8mA
Y15 SSL2/PORT_D(1) SPI CPU1 inout 8mA
Y16 SSLO/PORT_D(6) SPI CPU1 inout 8mA
Y17 GTIOC1A/PORT_A(3) GPT CPUO inout 8mA
Y18 GTETRG/PORT_B(0) GPT CPU1 inout 8mA Channels 1 to 4 (common)
Y19 GTIOC2B/PORT_B(6) GPT CPU1 inout 8mA
Y20 fet_miitx_en_0 Ethernet Common out 8mA
Y21 fet_miitx_txd0_0 Ethernet Common out 8mA
Y22 avd_miirx_rxd1_0 Ethernet Common in -
Y23 avd_miirx_rxd2_0 Ethernet Common in -
Y24 3.3V - - - - VCcecQ
AA1 3.3V - - - - VCccQ
AA2 Reserved - - - -
AA3 Reserved - - - -
AA4 CTX1 CAN CPU1 out 8mA
. For the 12C function, output is
AA5 SCLO (FM+) / PORT_E(0) 12C CPUO inout 8mA LOW / High-Z. P
AAB 3.3V - - - - VCcecQ
AA7 GND - - - - VSS,VSSQ
AA8 TIC1_CPUO_2/PORT_K(6) CMTW CPUO inout 8mA
AA9 TICO_CPU1_2/PORT_L(4) CMTW CPU1 inout 8mA
AA10 3.3V - - - - VCccaQ
AA11 GND - - - - VSS,VSSQ
AA12 RXD1_CPUO/PORT_G(6) SCIF CPUO inout 8mA RXD1_0/SCL1_0/MISO1_0
AA13 TXD1_CPUO/PORT_G(7) SCIF CPUO inout 8mA TXD1_0/SDA1_0/MOSI1_0
AA14 3.3V - - - - VCccaQ
AA15 GND - - - - VSS,VSSQ
AA16 MISO/PORT_D(4) SPI CPU1 inout 8mA
AA17 GTIOCOA/PORT_A(1) GPT CPUO inout 8mA
AA18 GTIOC3B/PORT_A(8) GPT CPUO inout 8mA
AA19 GTIOC1B/PORT_B(4) GPT CPU1 inout 8mA
AA20 fec_miimg_crxmdc_0 Ethernet Common out 8mA
AA21 avd_miirx_rxd3_0 Ethernet Common in -
AA22 fet_miitx_txd1_0 Ethernet Common out 8mA
AA23 fet_miitx_txd3_0 Ethernet Common out 8mA
AA24 1.2V - - - - VDD
AB1 GND - - - - VSS,VSSQ
AB2 GND - - - - VSS,VSSQ
AB3 GND - - - - VSS,VSSQ
AB4 CTX0 CAN CPUO out 8mA
. For the 12C function, output is
AB5 SDAO (FM+) / PORT_E(1) 12C CPUO inout 8mA LOW / High-Z. p
ABG6 TMCIO_CPUO/PORT_I(1) TMR CPUO inout 8mA Shared pins with TMCI1_CPUO
AB7 TMCIO_CPU1/PORT_J(1) TMR CPU1 inout 8mA Shared pins with TMCI1_CPU1
AB8 TOC1_CPUO_1/PORT_K(3) CMTW CPUO inout 8mA
AB9 TIC1_CPU1_1/PORT_L(2) CMTW CPU1 inout 8mA
AB10 SCKO_CPUO/PORT_G(0) SCI CPUO inout 8mA
AB11 SCKO0_CPU1/PORT_H(0) SCI CPU1 inout 8mA
AB12 SCK1_CPUO/PORT_G(4) SCIF CPUO inout 8mA
AB13 RXD1_CPU1/PORT_H(6) SCIF CPU1 inout 8mA RXD1_1/SCL1_1/MISO1_1
AB14 SSL1/PORT_C(2) SPI CPUO inout 8mA
AB15 SSLO/PORT_C(6) SPI CPUO inout 8mA
AB16 RSPCK/PORT_D(5) SPI CPU1 inout 8mA
AB17 GTIOCOB/PORT_A(2) GPT CPUO inout 8mA
AB18 GTIOC2B/PORT_A(6) GPT CPUO inout 8mA
AB19 GTIOC1A/PORT_B(3) GPT CPU1 inout 8mA
AB20 GTIOC3B/PORT_B(8) GPT CPU1 inout 8mA
AB21 fec_miimg_cxrmdo/mdi_0 Ethernet Common inout 8mA
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Table 4-3. Pin-outs and Pin Functions (8/8)
Input / Drive
gBGA Pin name Function CPU output capability Remarks
in No. N
direction
AB22 GND - - - - VSS,VSSQ
AB23 GND - - - - VSS,VSsQ
AB24 GND - - - - VSS,VSSQ
AC1 GND - - - - VSS,VSsQ
AC2 GND - - - - VSS,VSSQ
AC3 GND - - - - VSS,VSSQ
AC4 CRX0 CAN CPUO in -
AC5 CRX1 CAN CPU1 in -
AC6 SDA1(FM+)YPORT_F(1) 12¢ cPUA inout 8mA E?g:l':hg 12C function, outputis Low /
AC7 TMO1_CPUO/PORT_I(3) TMR CPUO inout 8mA
AC8 TICO_CPUO_1/PORT_K(0) CMTW CPUO inout 8mA
AC9 TICO_CPU1_1/PORT_L(0) CMTW CPU1 inout 8mA
AC10 TIC1_CPU1_2/PORT_L(6) CMTW CPU1 inout 8mA
AC11 RXD0_CPUO/PORT_G(2) SCI CPUO inout 8mA RXDO_0/SCLO_0/MISO0_0
AC12 RXD0_CPU1/PORT_H(2) SCI CPU1 inout 8mA RXDO0_1/SCLO_1/MISO0_1
AC13 SCK1_CPU1/PORT_H(4) SCIF CPU1 inout 8mA
AC14 SSL3/PORT_C(0) SPI CPUO inout 8mA
AC15 MISO/PORT_C(4) SPI CPUO inout 8mA
AC16 MOSI/PORT_D(3) SPI CPU1 inout 8mA
AC17 GTETRG/PORT_A(0) GPT CPUO inout 8mA Channels 1 to 4 (common)
AC18 GTIOC1B/PORT_A(4) GPT CPUO inout 8mA
AC19 GTIOCOA/PORT_B(1) GPT CPU1 inout 8mA
AC20 GTIOC2A/PORT_B(5) GPT CPU1 inout 8mA
AC21 GTIOC3A/PORT_B(7) GPT CPU1 inout 8mA
AC22 GND - - - - VSS,VSSQ
AC23 GND - - - - VSS,VSSQ
AC24 GND - - - - VSS,VSSQ
AD2 GND - - - - VSS,VSSQ
AD3 GND - - - - VSS,VSSQ
AD4 1.2V - - - - VDD
AD5 3.3V - - - - vVcecQ
AD6 1.2V - - - - VDD
AD7 GND - - - - VSS,VSSQ
AD8 1.2V - - - - VDD
AD9 3.3V - - - - VvVCccQ
AD10 GND - - - - VSS,VSSQ
AD11 1.2V - - - - VDD
AD12 1.2V - - - - VDD
AD13 GND - - - - VSS,VSSQ
AD14 3.3V - - - - vcecQ
AD15 1.2V - - - - VDD
AD16 1.2V - - - - VDD
AD17 3.3V - - - - vVcecQ
AD18 GND - - - - VSS,VSSQ
AD19 1.2V - - - - VDD
AD20 1.2V - - - - VDD
AD21 3.3V - - - - vcecQ
AD22 GND - - - - VSS,VSSQ
AD23 GND - - - - VSS,VSSQ
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4.2 Mechanical and Thermal Characteristics

The mechanical and thermal (environmental resistance) characteristics specified in the
detail specification are listed in Table 4-4.

Table 4-4. Mechanical and Thermal Characteristics

Item Performances
T t
empe.ra ure 10 minutes each at -65°C and +150°C, 100 cycles
cycling
© | Thermal shock |5 minutes at -55°C and +125°C, 15 cycles
% (1) Within the temperature profile range for reference
L specified in paragraph 5.7.1, “Total heating process”
GE, . (Sn63/Pb37 or Sn60/Pb40 solder alloys specified in “IV
- Solderability , s
Actual heating period” in Table 5-3 of JERG-0-043E are
applied).
(2) The number of heating cycles is two.
Moisture resistance | 80%RH to 98%RH, -10°C to +65°C, 10 cycles

20Hz to 2000Hz, 20G, four minutes/times, four

?, Vibration times/direction, three directions (X, Y and Z) ()
E 1500G, 0.5ms, five times, six directions (X1, X2, Y1, Y2, Z1
o) Shock
£ and Z2) ™
'iCJ Constar.1t 5000G, one minute, Y1 direction (")
S acceleration
< JESD22-B115A (Pull strength requirements are as follows)
§ Solder ball pull | (1) For eutectic solder ball: 40.0MPa as a minimum.
= test (2) For high-temperature solder ball: 19.7MPa as a
minimum.
(1) HBM
MIL-STD-883L Method 3015.9
(ANSI/ESDA/JEDEC JS-001)
Discharge capacitance: 100pF, discharge resistance:
) Electrostatic 1.5kQ, £2000V
2 discharge (2) MM
o JEDEC JESD22-A115C

itivity test
Senstivity tes Discharge capacitance: 200pF, discharge resistance: 0Q,

+300V

(3) CDM
ANSI/ESDA/JEDEC JS-002-2018
750V

Note:
() The definition of direction shall be in accordance with paragraph C.2.2, Appendix C of
JAXA-QTS-2010D.
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CHARACTERISTICS IN VARIOUS ENVIRONMENTS

Results of qualification tests for JAXA-developed parts using QM and characteristics
evaluation tests are as follows.

a)

b)

Electrical characteristics
Output characteristics (VOH/L) are shown in Figure 5-1.
Current consumption
Temperature characteristics of quiescent power supply current (IDDQ) are shown in
Figure 5-2.
Frequency characteristics of current consumption (in operation) are shown in Figure
5-3.
Temperature characteristics of current consumption (in operation) are shown in Figure
5-4.
Design values of current consumption are shown in Table 5-1.
Frequency characteristics and temperature characteristics of power consumption (in
CoreMark execution) are as follows.
1) 1-core, Coremark execution (CPUO: CoreMark execution, CPU1: sleep)
T;=40°C: Figure 5-5, T;= room temperature: Figure 5-6. T=+125°C: Figure 5-7
2) 2-core, CoreMark execution
T;=40°C: Figure 5-8, T;= room temperature: Figure 5-9. T{=+125°C: Figure 5-10
Measurement results of input and output characteristics (VIH/L and VOH/L) and
current consumption (IDDQ) at screening (Burn-in test (+125°C, 240 hours)) and
qualification tests for JAXA-developed parts, group C, subgroup 1 (Steady state life
test (+125°C, 2000 hours)) are shown in Figures 5-11 to 5-13.
Measurement results of input and output characteristics (VIH/L and VOH/L) and
current consumption (IDDQ) at qualification tests for JAXA-developed parts, group E
tests, subgroup 1 (Steady state total ionizing dose test (TID test)) are shown in
Figures 5-14 to 5-16.
SEE resistance at qualification tests for JAXA-developed parts, group E tests,
subgroup 2 (Single event test) is shown in Table 5-2.
1) Test conditions are shown in Table 5-4.
2) Cross section curve and cross section of No.1 SEU (1) (without scrubbing) in
Table 5-4 are shown in Figure 5-17 and Table 5-5, respectively.
3) The comparison between the calculated values and test results for No.2 SEU
(2) (with scrubbing) in Table 5-4 is shown in Figure 5-18.
The calculated value indicates the number of SEUs occurring in the SRAM
when the scrubbing function operates as required (the number of occurrences
where 2 or more bits per word of SEUs occur that are not repairable by
read-modify-write). Since the calculated values match the test results, it is
considered that the scrubbing function worked as required in the sample.
4) Cross section curve and cross section of No.3 SEU (3) (logic section) in Table
5-4 are shown in Figure 5-19 and Table 5-6, respectively.
5) For test results of No.4 SEL in Table 5-4, no errors were detected at LET =
88 (MeV/(mg/cm?)).
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f)  Proton resistance at various characteristics evaluation tests are shown in Figure 5-20

and Table 5-6.
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Figure 5-1. Output Characteristics (VOH/L)
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(a) Linear scale on the vertical axis. (b) Logarithmic scale on the vertical axis.

Figure 5-2. Temperature Characteristics of Quiescent Current
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Figure 5-3. Frequency Characteristics of VDD Current Consumption (in Operation)
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160MHz, Entire MPU (using 2 cores)

Note: Power supply voltage condition: Vmax (VCCQ=3.6V, VDD=1.29V),
Vtyp (VCCQ=3.3V, VDD=1.2V), Vmin (VCCQ=3.0V, VDD=1.11V)

Figure 5-4. Temperature Characteristics of VDD Current Consumption (in Operation)
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Table 5-1. Design Values of Current Consumption

Item Symbol Conditions Min. | Typ. | Max | Unit | Remarks

VDD=1.2V, Tj=25°C - 2.4 - | mA | Design value
, IDDQ(VDD =1.

Quiescent ( ) V,DD 1029\/’ - - | 416 | mA | Design value
Tj=125°C

current VCCQ=3 6V

IDDQ(VCCQ) Tj=125°C - - 40 | uA | Design value
Operating VCCQ=3.6V, :
current IDD(VCCQ) Tj=125°C - - 45 | mA | Design value




JAXA-ADS-2010/201 JAXA

L Page - 58 —
28 July 2025 Application Data Sheet 9
VET25311
Relationship between Operating Frequency and Power Consumption
(1.2V System + 3.3V System) (CPUO) (Tj=-40°C)
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Operating Frequency (MHz)
Relationship between Operating Frequency and Power Relationship between Operating Frequency and Power
Consumption Consumption
(3.3V System) (CPUO) (Tj=-40°C) (1.2V System) (CPUO) (Tj=-40°C)
‘ 200 ‘ 1000
80 %00
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:c; 2 g 700
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o 40 n o 200 u
o s o | ]
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Notes: () Extrapolated values of the 190 MHz IDD at 25°C and -40°C.
Notes: @ Power supply voltage condition: Vmax (VCCQ=3.6V, VDD=1.29V),
Vtyp (VCCQ=3.3V, VDD=1.2V), Vmin (VCCQ=3.0V, VDD=1.11V).

Figure 5-5. Power Consumption (CoreMark Execution)

(1-core, CoreMark Execution, Tj = -40°C)
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Relationship between Operating Frequency and Power
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Operating Frequency (MHz)

200

Notes: () Extrapolated values of the 190 MHz IDD at 25°C and -40°C.
Notes: @ Power supply voltage condition: Vmax (VCCQ=3.6V, VDD=1.29V),
Vtyp (VCCQ=3.3V, VDD=1.2V), Vmin (VCCQ=3.0V, VDD=1.11V).

Figure 5-6. Power Consumption (CoreMark Execution)

(1-core, CoreMark Execution, Tj = Room Temperature)
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Relationship between Operating Frequency and Power Consumption
(1.2V System + 3.3V System) (CPUO) (Tj=+125°C)
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Note: Power supply voltage condition: Vmax (VCCQ=3.6V, VDD=1.29V),
Vtyp (VCCQ=3.3V, VDD=1.2V), Vmin (VCCQ=3.0V, VDD=1.11V).

Figure 5-7. Power Consumption (CoreMark Execution)
(1-core, CoreMark Execution, Tj = +125°C)
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B Relationship between Operating Frequency and Power Consumption
(1.2V System + 3.3V System) (CPUO0/1) (Tj = -40°C)
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Notes: (! Extrapolated values of the 190 MHz IDD at 25°C and -40°C.

Notes: @ Power supply voltage condition: Vmax (VCCQ=3.6V, VDD=1.29V),
Vtyp (VCCQ=3.3V, VDD=1.2V), Vmin (VCCQ=3.0V, VDD=1.11V).

Figure 5-8. Power Consumption (CoreMark Execution)

(2-core, CoreMark Execution, Tj = -40°C)
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Relationship between Operating Frequency and Power Consumption
(1.2V System + 3.3V System) (CPUO0/1) (Room Temperature)
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Notes: (! Extrapolated values of the 190 MHz IDD at 25°C and -40°C.
Notes: @ Power supply voltage condition: Vmax (VCCQ=3.6V, VDD=1.29V),
Vtyp (VCCQ=3.3V, VDD=1.2V), Vmin (VCCQ=3.0V, VDD=1.11V).

Figure 5-9. Power Consumption (CoreMark Execution)

(2-

core, CoreMark Execution, Tj = Room Temperature)

Relationship between Operating Frequency and Power

(1.2V System) (CPUO0/1) (Room Temperature)
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Relationship between Operating Frequency and Power Consumption
(1.2V System + 3.3V System) (CPUO0/1) (Tj = +125°C)
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Note: Power supply voltage condition: Vmax (VCCQ=3.6V, VDD=1.29V),
Vtyp (VCCQ=3.3V, VDD=1.2V), Vmin (VCCQ=3.0V, VDD=1.11V).

Figure 5-10. Power Consumption (CoreMark Execution)
(2-core, CoreMark Execution, Tj = +125°C)
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Note: Power supply voltage condition: Vmin (VCCQ=3.0V, VDD=1.11V),
Vmax (VCCQ=3.6V, VDD=1.29V).

Figure 5-11. Input Characteristics (VIL/VIH) at Screening (Burn-in) and
Group C, Subgroup 1 Test (Steady State Life Test)
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Note: Power supply voltage condition: Vmin (VCCQ=3.0V, VDD=1.11V),

Vmax (VCCQ=3.6V, VDD=1.29V).
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Figure 5-12. Output Characteristics (VOL/VOH) at Screening (Burn-in) and
Group C, Subgroup 1 Test (Steady State Life Test)
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Note: Power supply voltage condition: Vmin (VCCQ=3.0V, VDD=1.11V),

Vmax (VCCQ=3.6V, VDD=1.29V).

Figure 5-13. Current Consumption (IDDQ) at Screening (Burn-in) and
Group C, Subgroup 1 Test (Steady State Life Test)
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Note: Power supply voltage condition: Vmin (VCCQ=3.0V, VDD=1.11V),
Vmax (VCCQ=3.6V, VDD=1.29V).

Figure 5-14. Input Characteristics (VIL/VIH) at Group E, Subgroup 1 Test
(Steady-State Total lonizing Dose Test (TID Test))
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Figure 5-15. Output Characteristics (VOL/VOH) at Group E, Subgroup 1 Test
(Steady-State Total lonizing Dose Test (TID Test))
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Note: Power supply voltage condition: Vmin (VCCQ=3.0V, VDD=1.11V),
Vmax (VCCQ=3.6V, VDD=1.29V).

Figure 5-16. Current Consumption (IDDQ) at Group E, Subgroup 1 Test
(Steady-State Total lonizing Dose Test (TID Test))
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Table 5-2. Group E, Subgroup 2, Single Event Effects Test (SEE Hardness)

) . LET Threshold Corresponding test
Evaluation block Saturated cross section ("
(MeV/(mg/cm?)) results
SEU Memory Local RAM No errors -@ Tabel 5-4, No.1
section SEU (1)
Code RAM and 7.7x1071° (cm?/bit) =250 Table 5-4, No.1
shared memory SEU (1)
=Z40@ Table 5-4, No.2
SEU (2)
Logic Quicksort program 2.1x107 (cm?/device) ® =7
section operation as a
representative
Table 5-4, No.3
example
] SEU (3)
(operational
frequency is
200MHz)
SEL 10 - No errors -®
) Table 5-4, No.4 SEL
section
Memory - - -
section
Logic
section

Notes (1): Defined as the mean value of test results.
(2): Since the errors were not detected at LET=0.8, 4, 7, 17, 41 and 68, LET threshold

was not defined.

(3): In the case of using the scrubbing function on an ISS orbit with a scrubbing period of

327,680 seconds.

(4): In the case of using the scrubbing function at on GEO orbit with a scrubbing period

of 1,310 seconds.

(5): For reference, on-orbit error count and error rate calculated from SEU logic section
test results are shown in Table 5-3.

(6): Since the errors were not detected at LET=88, LET threshold was not defined.

(7): Since this IC has SOl structure and no parasitic thyristor is formed, the test results

indicate latch-up-free.
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Table 5-3. (Reference Information) On-orbit Error Count and Error Rate

Calculated from SEU Logic Section Test Results

Aluminium thickness: 100mil (2.54mm) Calculation results for the error count and
error ratio
Saturated cross LET threshold
(cr:g Zttla(\)/?ce) (MeV/(mg/cmz)) Orbit Orbit integral flux Orbit integral flux Error count Error ratio
(1/m?slsr) (1/cmP/day) (error / day) (FIT)
SolarMin |SolarMax |SolarMin [SolarMax | [SolarMin [SolarMax |SolarMin [SolarMax
21%107 7 ISS 7.93E-04| 9.99E-05| 8.61E-02| 1.08E-02| | 1.81E-08| 2.28E-09 0.8 0.1
X GEO 1.93E-02| 2.37E-03| 2.10E+00| 2.57E-01| | 4.40E-07| 5.40E-08 18.3 2.3
Table 5-4. Test Conditions of Group E, Subgroup 2, Single Event Effects Test
Sample conditions Irradiation conditions
Poer Board Number lonic
No. Item Operating supol surface of test species | Irradiation Fluence
condition PP ym samples (LET) angle ® [ions/cm?]
voltage temperature @ @3)4)
The
operation Xe(68)
RAM, code Xe(41) Minimurh of
) - 6
SEU (1) RAM and VCCQ Kr(17) 1x10
(without 3.3V Room R
1 error shared VDD= temperature 4 Ar(7) 0
. memory P Ar(4)
correcting) shall not 1.2V
use the Minimum of
scrubbing C(0-8) 2x107
function.
The
operation
for local
RAM, code
’ VCCQ=
2 (v?iltzhue(rfgr erg“rAegnd 3.3V Room 4 Xe(41) 0° Minimum of
. VDD= temperature 1x108
correcting) memory 19V
shall use ’
the
scrubbing
function.
The Xe(68)
operation Xe(41)
shall VCCQ= Kr(17)
SEU (.3) perform a 3.3V Room Ar(7) o Minimum of
3 (Logic 4 0
section) sort VDD= temperature 1x107
calculation 1.2V Ar(4
on the logic r(4)
section.
Same
e | veoas
3.6V o o Minimum of
4 SEL SEU (1) _ +120°C 4 Os(88) 0 s
. VDD= 1x10
(without 13V
error ’
correcting)

Notes (1): Setting value for power supply voltage during testing.
(2): Samples for Tests SEU (1), SEU (2), SEU (3) and SEL may be shared among each

other.

(3): The unit of LET is MeV/(mg/cm?), and the same applies to the following in this
document.
(4): Irradiation facilities are shown below.




JAXA-ADS-2010/201 JAXA

28 July 2025 Application Data Sheet Page —72-

VET25311

a) For Os(88), lon Irradiation Research Facility TIARA,

Takasaki Institute for Advanced Quantum Science,

National Institutes for Quantum Science and Technology
b) Except for Os(88), ESA Course, Azimuthally Varying Field (AVF) Ring Cyclotron &

RIKEN Ring Cyclotron (RRC),

RIKEN Nishina Center for Accelerator-Based Science,

National Research and Development Institute

(5): The irradiation angle of 0° is defined as the case where the beam is incident parallel

to the direction perpendicular to the semiconductor chip surface of the test sample,
and where the beam is incident from the BEOL side of the semiconductor chip toward
the substrate side.
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by +1, and shared memory 2 is plotted with LET incremented by +2.

Figure 5-17. SEU(1) Cross-Section Curve
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Table 5-5. SEU(1) Cross-Sectional Area (1/2)
Cross-sectional areas (cm?/bit)
lonic species LET Mean of 4 samples
Local RAM Shared Shared Code RAM
memory 1 memory 2
Xe 68 No errors 7.7E-10 7.6E-10 7.7E-10
Xe 41 No errors 5.6E-10 5.5E-10 5.7E-10
Kr 17 No errors 3.7E-10 3.6E-10 3.5E-10
Ar 7 No errors 1.9E-10 1.8E-10 1.8E-10
Ar 4 No errors 1.3E-10 1.2E-10 1.2E-10
C 0.8 No errors 3.8E-13 4.0E-13 3.8E-13
Cross-sectional areas (cm?/bit)
lonic e Sample A Sample B
species Local | Shared | Shared Code Local | Shared | Shared Code
RAM | memory | memory RAM RAM | memory | memory RAM
1 2 1 2
Xe 68 No 7.6E-10 | 7.4E-10 | 7.7E-10 No 7.8E-10 | 8.0E-10 | 7.8E-10
errors errors
Xe 41 No 5.6E-10 | 5.5E-10 | 5.8E-10 No 5.7E-10 | 5.7E-10 | 5.9E-10
errors errors
Kr 17 No 3.8E-10 | 3.8E-10 | 3.6E-10 No 3.7E-10 | 3.6E-10 | 3.5E-10
errors errors
Ar 7 No 1.9E-10 | 1.9E-10 | 1.8E-10 No 1.86-10 | 1.9E-10 | 1.8E-10
errors errors
Ar 4 No 1.4E-10 | 1.4E-10 | 1.2E-10 No 1.3E-10 | 1.2E-10 | 1.2E-10
errors errors
C 0.8 No 4.8E-13 | 4.7E-13 | 4.1E-13 No | 4.6E-13 | 4.3E-13 | 4.4E-13
errors errors
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Table 5-5. SEU(1) Cross-Sectional Area (2/2)
Cross-sectional areas (cm?/bit)
lonic et Sample C Sample D
species Local | Shared | Shared Code Local | Shared | Shared Code
RAM | memory | memory RAM RAM | memory | memory | RAM
1 2 1 2
Xe 68 No 7.4E-10 | 7.3E-10 | 7.4E-10 No | 7.8E-10 | 7.7E-10 | 8.1E-10
errors errors
Xe 41 No 5.4E-10 | 5.1E-10 | 5.4E-10 No | 5.7E-10 | 5.5E-10 | 5.8E-10
errors errors
Kr 17 No 3.4E-10 | 3.3E-10 | 3.2E-10 No | 3.7E-10 | 3.6E-10 | 3.6E-10
errors errors
Ar 7 No 1.8E-10 | 1.7E-10 | 1.6E-10 No | 2.0E-10 | 1.9E-10 | 1.8E-10
errors errors
Ar 4 No 1.2E-10 | 1.1E-10 | 1.1E-10 No 1.3E-10 | 1.3E-10 | 1.2E-10
errors errors
C 0.8 No 21E-13 | 2.2E-13 | 2.2E-13 No | 3.7E-13 | 5.0E-13 | 4.7E-13
errors errors
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SEU (2) Results (Mean of 4 samples)
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Note: (1) The test results represent the error count measured in single event tests (the number

of events where 2 or more bits per word of SEU occur that cannot be corrected by

read-modify-write).

(2) The calculated value represents the relationship between the Scrubbing Period and

the number of errors (defined as in the test results above) when the scrubbing function

operates as required, based on the reverse cross sectional area for the single-event

test's Flux, irradiation time and test LET.

Figure 5-18. SEU(2) Comparison of Test Data and Calculation Results




JAXA-ADS-2010/201 JAXA P 77
. . age - -
28 July 2025 Application Data Sheet 9
VET25311
1e-05 SEU (3) Results (Mean of 4 samples)
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Figure 5-19. SEU(3) Cross-Section Curve
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Table 5-6. SEU(3) Cross-Sectional Area
on Cross-sectional Areas (cm?/device)
onic
species LET Mean of 4 Sample A | SampleB | Sample C | Sample D
samples
Xe 68 1.3E-07 8.9E-08 8.9E-08 1.9E-07 1.7E-07
Xe 41 2.1E-07 No errors 2.9E-07 1.8E-07 3.6E-07
Kr 17 1.1E-07 No errors 1.5E-07 9.2E-08 1.8E-07
Ar 7 2.2E-08 8.8E-08 No errors No errors No errors
Ar 4 No errors No errors No errors No errors No errors
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Figure 5-20. Proton Resistance
Table 5-6. Proton Resistance
Cross-sectional Area (cm?/bit)
Energy Sample A Sample B
(MeV) Shared Shared | Code RAM | Shared Shared | Code RAM
memory 1 memory 2 memory 1 memory 2

200 1.6E-15 1.7E-15 1.9E-15 1.8E-15 1.9E-15 2.0E-15

120 2.5E-15 2.4E-15 2.7E-15 2.6E-15 2.8E-15 3.1E-15

60 2.2E-15 2.3E-15 2.5E-15 2.7E-15 2.7E-15 3.1E-15

Notes: (1) Sample size is 2 from the same lot.

(2) Code RAM, shared memory 1 and shared memory 2 were evaluated.

(3) Evaluation conditions are room temperature and Vtyp.

(4) The data pattern is All 0. Data pattern dependency has been confirmed in past tests

to have no difference in cross-sectional area.

(5) Code RAM, shared memory 1 and shared memory 2 use the same memory macro.

(6) The capacity of each memory is shown in Table 2.1-1.




(™: Unit: Number of failures/Total number of samples
@ The definition of direction shall be in accordance with paragraph B.2.2, Appendix B of

JAXA-QTS-2010D.

6.2 Thermal Environmental and Moisture Resistance Combination Tests
Table 6-2. Thermal Environmental and Moisture Resistance Tests
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6. ENVIRONMENTAL LIMITS
Environmental limits of the ICs are as specified in this section.
6.1 Mechanical Combination Test
Table 6-1. Result of Mechanical Combination Test
Test item Test conditions Result (1)
Shock 1,500G: 0.5ms, 5 times each for 6 directions (X1, X2, Y1, Y2, Z1
! and Z2) @
Vibration 20 to 2,000Hz and 20G, 4 times each for 3 directions 0715
(X, Y and Z) @, 4 minutes / time
Notes:

() Unit: Number of failures/Total number of samples

6.3 Radiation Hardness Test

Table 6-3. Radiation Hardness Evaluation Test

Test item Test conditions Result™M
Thermal shock | 5 minutes each at -55°C and +125°C (5 minutes), 15 cycles
!
Tempe_rature 10 minutes each at -65°C and +150°C, 100 cycles
CyClIng 0/15
!
Moisture RH= 80 to 98%, -10°C to +65°C, 10 cycles
resistance
Notes:

Test item Test Conditions

Results ("

Steady State Total lonizing Absorbed dose: 100krad (Si)
Dose Test (Total Dose Test)

0/5

Notes:

(™): Unit: Number of failures/Total number of samples
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7. RELIABILITY
7.1 Failure Rate
The failure rates calculated using the accelerated life test results are shown in Table 7-1.
The calculation conditions for the failure rate are VDD=1.2V, VCCQ=3.3V and
confidence level=60%.
Table 7-1. Failure Rates based on Accelerated Test Results
Temperature | Failure Rate Temperature Failure Rate
(°C) (FIT) (°C) (FIT)
105 760 70 18
100 464 60 6
90 166 50 2
85 98 40 0.4
80 57 20 0.02
8. STORAGE CONDITIONS

Storage conditions for ICs by the purchasers are shown below.

a)
b)
c)
d)

Ambient temperature: 15°C to 35°C

Relative humidity: 35% as a maximum
Pressure: 86kPa to 106kPa
Others: Vibration and shock shall not be applied to the ICs.
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APPLICATION INSTRUCTIONS

a) The ICs shall be handled carefully to avoid damaging the solder balls.
During temporary storage while handling, place the package with the LID side facing
down to protect the solder balls.

b) The cap on the package surface is connected to GND.

c) The solder ball attachment areas of IC package feature a dimple structure.
Therefore, since the solder balls are not able to be removed completely, it is
impossible to perform rework on the solder balls.

d) Maximum number of reflow cycles shall be two.

OTHERS

a) Part numbers and suppliers of LS| socket are shown below.

Part number: 572BHQ10Y01G
Manufacturer: JC ELECTRONICS CORPORATION
b) Suppliers of the ICs are shown below.

Supplier: Contact information will be provided later.
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