RENESAS POWER Intersil
MANAGEMENT SOLUTIONS TO

ADDRESS MULTI-MISSION

REQUIREMENTS




SUPPORTING THE BROAD SPECTRUM OF SPACE

RH Hermetic
QML-V and QML-V
RH Plastic Equivalent

QML-P; QML-P
Equivalent GEO, HEO, MEO

& Deep Space
GEO, HEO, MEO Level 1 Missions
Level 1 & 2 Missions

)
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Rad Hard

Increased

Capability

: WARNING
Nominal LEO & MEO e

RADIOACTIVE
Level 3 Missions A”FA

Q » Semiconductor Solution
- Solution - » Rad Hard Testing
Flexibility « Reliability Testing
» Package Robustness
q ‘ ‘ » Package Savings
Shorter Mission Length

icci i ; ] Longer Mission Length
& Nominal Requirements Mission Life & Profile ReqUIrementS & More Rigorous Requirements

pasealoaq
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RAD HARD & RAD TOLERANT TEST FLOW OVERVIEW

™

intersjl

TEST FLOW & QUALIFICATION OPTIONS for ENVIRONMENT & APPLICATION

RH Hermetic

QML-V and QML-V Equivalent

Target Orbit: MEO & GEO & HEO

RH Plastic

QML-P; QML-P Equivalent
Target Orbit: MEO & GEO & HEO

Target Orbit: LEO

» Highest Reliability
* Most Robust Packaging Materials

* Most Rigorous Test & Screen

 Very High Reliability
» Packaging Materials Cost Savings
» Very Rigorous Test & Screen

» Rad Tolerant Space Qualified
» Packaging Materials Cost Savings
» Large savings on Test & Screen

Est Mission Life >15 yrs

Est Mission Life >15 yrs

Est Mission Life <5 yrs

RLAT TID = 75-300krad(Si)

RLAT TID = 75-300krad(Si)

RLAT TID = 30krad(Si) / 50krad(Si)

SEE = LET 86 (MeV*cm/mg)

SEE = LET 86 (MeV*cm?/mg)

SEE = LET 43 (MeV*cm?/mg)

100% Burn-In & Reverse Bias Burn-In
w/Deltas & PDA Calculation
w/Pre-Mid-Post Burn-In Elec Test

100% Burn-In & Reverse Bias Burn-In
w/Deltas & PDA Calculation
w/Pre-Mid-Post Burn-In Elec Test

Not Performed
Not Offered
Not Performed

Tri-Temp Test: -55°C, 25°C, 125°C

Tri-Temp Test: -55°C, 25°C, 125°C

Room Temp 25°C Test Only

Serialized Units w Data Packet
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Serialized Units w Data Packet

TID Data Packet




PRODUCTION FLOW intersjl

. Hermetic Assembly Plastic Assembly
RH Hermetic [ L)

QML-V and QML-V Equivalent

RH Plastic
QML-P; QML-P Equivalent

QCIl Samples

Selected
o0
Remaining units
placed on quality

hold pending QCI
recommendation
0

Units on hold are released

Units on hold and QCI pass samples
are scrapped, QCI fail samples are QCI Pass? for customer purchase,
taken to failure analysis for further 00 QCI samples are held

investigation. o0 separately. 0 @ @
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PRODUCTION FLOW COMPARISON (100%)

RH RH
Hermetic Hermetic

intersjl

Wafer Lot Acceptance
Non-destructive Bond Pull
Internal Visual Inspection

Temperature Cycling

Constant Acceleration

Visual Inspection

Particle Impact Noise Detection
(PIND) Test

Fine/Gross Leak

Serialization
X-Ray

Pre/Post Burn-In Electrical
Test
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v

v

Unnecessary for
plastic package

v

Unnecessary for
plastic package

Unnecessary for
plastic package

v

Unnecessary for
plastic package

Unnecessary for
plastic package

v
v

v

Burn-In Test v

Reverse Bias (Static) Burn-In

v
Test

Percent Defective Allowable

v
Calculation

Final Electrical Test

(-55°C, +25°C, +125°C) v

Unnecessary for
hermetic package

Acoustic Microscopy
External Visual Inspection v
QCI Group A
QCI Group B
QCI Group C
QCI Group D

QCI Group E (RLAT)

v
+25°C only




INITIAL QUALIFICATION VS ONGOING SCREENING intersil

R Hermetic | LTS

Package-Related Tests
Soldering Heat v Unnecessary for plastic package Unnecessary for plastic package
Moisture Resistance Testing to Determine MSL Unnecessary for hermetic package v v
Biased/Unbiased Highly Accelerated Stress Test (HAST) Unnecessary for hermetic package v

High Temperature Storage Unnecessary for hermetic package v v

Temperature Cycle v v v v

Device-Related Tests

ESD

Latch-Up

Radiation Related Tests

TID: HDR and/or LDR (RLAT), per datasheet spec
Destructive Single Event Effects (DSEE)

Single Event Transient (SET)

v

v v
High Temperature Operational Life (HTOL) v v
v v
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SIMPLIFY DESIGN PROCESS WITH A SINGLE

SCHEMATIC

IHR-wWA~<
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AT En ss T =
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‘%:_E M/s :L
L N PORSEL
¢ SYNC | PGOOD
ISL70001ASEH

6A Synchronous Buck Regulator
5V input, 1.8V 6A output schematic

18v
6A
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SIMPLIFY DESIGN PROCESS WITH A SINGLE

SCHEMATIC

NIAd

5v _l_ _l_ 1
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I ISL70001ASEH
L = EN
T
PORSEL

2 SYNC

LX

FB

iH

REF

!
= L
L

PGOOD

oV te

1w\

Iavsa]

ISL70001ASEH
6A Synchronous Buck Regulator

IHFHwWA~< E

Efficiency (%)

Output Current (A)

intersjl

5V V|, Efficiency for Multiple Vo, Levels
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SIMPLIFY DESIGN PROCESS WITH A SINGLE

SCHEMATIC

NIAd

5v J_J_l
II %
o

LX

iH

1.8v

VSENSE 1 Toveo F8
DGND REF
I ISL70001ASEH ]
L~ EN ss T =
T I:L =  ovtossv
= | —M/s] =
L PORSEL %
¢ SYNC GOO! &
N PGOOD 1+ N
L
ISL70001ASEH

6A Synchronous Buck Regulator

Output Current (A)

intersjl

[ o —san | [ [ [
T Tt L]

6

V,y Load Regulation, Vg, = 1.2V
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SIMPLIFY DESIGN PROCESS WITH A SINGLE

SCHEMATIC

1.8v

s5v T T s
L -
AVDD LX
i +
VSENSE 1 Toveo F8
I = ISL70001ASEH = ] i
L~ EN ss T =
L=  oveossv
I T L
L - PORSEL %
¢ SYNC PGOOD 4+ N
J_ I
ISL70001ASEH

6A Synchronous Buck Regulator

Vourt Change (%)

Output Current (A)

intersjl
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SIMPLIFY DESIGN PROCESS WITH A SINGLE

SCHEMATIC

5V

NIAd

1 1
II
AVDD LX 1.8V

iH

VSENSE

1w\

DGND REF
I ISL70001ASEH ]

iH

0V to
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.5V

e

2 SYNC PGOOD

A 4

IHFHwWA~<

Iavsa]

ISL70001ASEH
6A Synchronous Buck Regulator

intersjl
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Normalized Probability Dens

0.0E+00 5.0E-07 1.0E-06 1.5E-06 2.0E-06
Estimated X-Section (Binomial Distribution, cm2)

Estimated SET Cross-Sections of Shielded (Black) and

Unshielded (Red) Units Assuming a Binomial Distribution
*Results offer proof that non-benign SETs are the result of high flux test rates
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SIMPLIFY DESIGN PROCESS WITH A SINGLE

SCHEMATIC

5v J_ J_
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ISL70001ASEH
6A Synchronous Buck Regulator

intersjl

- =& HDR Grounded 3V ~— HDR Biased 3V l
==~ LDR Grounded 3V -~ LDR Biased 3V
% HDR Grounded 5.5V «~0--HDR Biased 5.5V
~4-LDR Grounded 5.5V LDR Biased 5.5V

Spec Limit — Spec Limit l

Reference Voltage (V)

100
Total Dose (krad(Si))

ISL70001ASEH reference voltage as a function of total dose
irradiation at LDR and HDR for unbiased and biased cases
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SIMPLIFY DESIGN PROCESS WITH A SINGLE
SCHEMATIC

5V > J_ J_
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ISL70001ASEH

RH Hermetic

or

ISL71001SLHM
RH Plastic

or

® 1.8V

L 6A
; g‘
FB

O0Vto5.5V

IHH

PGOOD
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1 Schematic

« 3 Qualification Levels

« Level 1 Missions: ISL70001ASEH
RH Hermetic

* Level 3 Missions: ISL71001M
RT Plastic

» 2 Package Options

@ 481d. CQFP <>

12x12 64 Id.

w/ optional ~ ep TQFP

heat sink %.&“‘
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SIMPLIFY DESIGN PROCESS WITH A SINGLE
SCHEMATIC

ISL70001ASEH

RH Hermetic
ISL71001SLHM
RH Plastic GEO, HEO, MEO
& Deep Space

GEO, HEO, MEO Level 1 Missions

/, = R ) r
/%) Rad Hard
. Capability

Increased

Increased

Level 1 & 2 Missions

WARNING g
Nominal LEO & MEO RADIOACTIVE

Level 3 Missions AREA

I » Semiconductor Solution
- Solution - » Rad Hard Testing .
Flexibility « Reliability Testing
» Package Robustness
‘ » Package Savings

SIRRER (1Bl LEngih) Mission Life & Profile Requirements g LSl e
& Nominal Requirements & More Rigorous Requirements
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QUESTIONS?

Abigail Eberts

abigail.eberts.uj@agqr.renesas.com

Applications Engineer

Intersil Space/Hi-Rel Products

intersjl
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