Gl amowoq

Aerospace & Defense Brochure
2023




GSIramotogy



Aerospace & Defense Product Brochure

Table of Contents

Introduction to Radiation-Hardened MEMOTIES ..........c.coiuiiriiiiiiiieeie ettt ettt ettt ettt e bt e sate st eabeebeenbeeeas 5
GSI’s Vanguard Rad-Hard SRAIMS.........oouiiiiieie ettt ettt sa e e ettt e bt e bt e sbeesatesateeabe e b e eabeesneesateeneeeneeensean 6
Synthetic Aperture Radar (SAR)........oi ittt ettt et et e e e e staeseaessbessbeesseesseesseesssessseasseessaensassseesssessseans 7
GSI’s Accelerated SAR Image Formation with Fast Back Projection ..........ccccccevciieciieriieniiiie et 8
Fast BP AIOTithim AdVANTAZES .......coouiiiiiiiiieii ettt ettt ettt et et e bt e s bt e s bt e sateeabeeabeenbeebeesbeesstesneeeneeeneean 8
GSI’s APU Hardware Changes Tt AlL...........ooiiiiiieieeee ettt ettt et et e st e et ettt e bt e bt e sbtesaeesateeneean 8
HOW TE WOTKS ...ttt et b ettt e h et h e e et et e e st et e s bt em e et e ehtem b e e bt eae e bt emtenteebeemteebeestenseeneentesneenean 9
Radiation-Hardened SRAM OFfrINgS. ......ccuteruieriiiiiiieeie ettt ettt et et st e e te e bt e bt e s bt e saeesateenbeenbeenbeesbeesaeesaeenn 10
Rad-Hard SigmaQuad-TI+™ (In ProdUCHION)........cccveieviririieieiiiieietetiieeeteiet ettt ettt se e esebess e s sesesnnas 10
Rad-Hard No Bus Turnaround (Built Upon REQUESE)........ccveriiriiiiiiiieiteieeste sttt ete ettt see e ssseenseesaessaessnesnneans 10
Rad-Hard Synchronous Burst (Built Upon REQUESL) .........ccverieiiiiiiiiieiteieeste et ereete et seesesesnseensaesaessaessnesnnenns 11
Radiation-Tolerant SRAM OFFEIINES .......ceoueiiieiieiie ettt et et e et e et e e bt e bt e sbeesbeesateeaeeebeenbeesbeesueesaeeans 11
Rad-Tolerant SigmaQuad-II+™ (In PrOQUCHON) ........cocveveveeiierereeieeteteeceeete ettt s et seas s senens 11
Rad-Tolerant No Bus Turnaround (Built Upon REQUESL) ......cceeriiiiiriiieiieriiesie ettt ssre e esseesseessnesnneans 12
Rad-Tolerant Synchronous Burst (Built Upon REQUEST).......c..eeciiiiiiiiiiiiecieeieeeiee ettt esree et etae v e esvae e 12
Standard Military Temperature SRAMS .....c..coiiiiiiiieeee ettt ettt ettt e b e bt e s bt e sate et e eate e bt e sbeesatesateeabeenbeenbeees 13
SiGMAQUAA SRAMS ... .oiiiieiieiieiterte sttt ettt et e st e steessteasseasseesseessaessessseasseasseasseessaesseessseasseasseasseesseenseeseesssensseessesnsees 13
T44AMD SigMAQUAA-TVE .....oeiiiiiiicieeecieeee ettt e et e et e et e e teestaessaessseasseasseesseessessseasseesseesseessassssensseans 13
288MDb SiZMAQUAA-TIIE ..ottt ettt et e bt e s bt e sateeateeabe e bt e bt e b eesaeeeaeeeateebeesbeesneesnaaens 13
144MD SigMaQUAA-TIIE ......ccuveieiiiiieiicieeree sttt ettt et e se e et eesb e esseessaessaessaeasseasseasseesseessessseassensseesseessasssnensseans 14
T2MD SigMAaQUAA-TILE .......veeiiiiieiii ettt ete e ettt et et e taestbeesbeessaessaessaesssesssessseasseesseenssesssesssensseessesssessseenseeans 14
288MDb Si@MaAQUAA-TIH ......eeiiiiiiieie ettt ettt ettt et e bt e e bt e shtesabeeabe e bt e bt e bt e saeeeateenteeteenbeesneesnteea 14
288MDb SIZMAQUAA-IL ...ttt ettt et e bt e e bt e s st e eateeabe e bt e bt e bt e eaeeeateenteeteenbeesaeeeateen 15
144MD SigmaQUAA-TIH.......cooiiiiiiiiiiieteree sttt ettt e stb e b e e b e et e esseessaessseasseasseesseessaesssessseasseasseesseessassssensseans 15
T44MD SigMaQUAA-IL......ccuiiiieiiiiiieit ettt ettt e sb e et e e b e essaesseessaessaeasseasseesseesseessesssenssensseesseessassssenseeans 15
T2MD SiZMAQUAA-TIF ...ttt ettt ettt ettt e et e bt e sbeesseeeabeeabe e bt e bt e s tesaeeeneeenteeteenbeeeneesnteea 15
T2MD SigMAQUA-TL ......oiiiieiieiiiiieeiteie ettt te ettt et et estb e ettt esse e sa e saesseessseasseasseessaesseessesssesnseenseensaessaesssensseans 16
36MD SigMaQUAC-TIF......cuiiiiiiiiiiii ettt ettt ettt et e s e e b e e b e e se e taesseesssessseasseessaesseasseanseanseanseensaessaesssennseans 16
36MDb SiZMAQUAG-TL ...ttt ettt et e bt e sh e e sateeate et e e bt e eb e e bt e eaeeenteente e beeebeeeatesaeeen 16
T8MDb SigMAQUAA-TIF ...ttt ettt ettt et e e s bt e shteeateeabe e bt e bt e sbeesseeeaeeeateenbeenbeesbeesanesaneans 16
T8MD SigMAQUAG-TL ......uieiiieieiiicieeieeteseeste ettt ettt et e st e st e esseesseessaessaessaeasseasseesseesseesseesssesssensseenseesseessesssnenssnans 17
SIZMADDR SRADMS ...ttt ettt e st e e e at e e et e bt et e e bt e bt e abteeaeeea et eabe e be e bt e sbeesaeeeabeeabeaabeenbeanbeenseesneesnseenseensean 17
288MD SIGMADDRTILE ......eetieiiiiieee ettt ettt ettt ettt e bt e bt e sheesateeabeeabeebeeabeaseesmeeemeeenbeebeasbeesaeesaneans 17
T44AMD SiGMADDRIILE ......eeviiiiiiiieiieteste sttt ettt et e st e st e e s e esseesteessaessaeasseasseassaesseesssesssessseasseesseesseessessssensseans

©2023, GSI Technology, Inc. All Rights Reserved. Proprietary.




Aerospace & Defense Product Brochure

T2MD SIZMADDRAIIIE ...ttt sttt b e e bt et b e st et e e bt e e sbe e st et e sheeneeebeeatebeeseetesbeentens 17
288MDb Si@MaAQUAA-IIH......ceiiiiiiiiciieee ettt et e et e et e e st ee e tbeeesbeeessaeessseesssseassseesssaeasseeessaeesseeassaeesseesssennn 18
T44AMD SIGMADDRATITF ...ttt ettt ettt et e e s bt e shtesaeeeate e bt e bt e bt e sbeesaeeemteenbeenbeesbeesanesaneans 18
T44AMD SiGMADDR-IL .....iiiiiiiiiiicieee ettt ettt et e st e st e e st e s e essaessaessaessseasseassaesseesssessseasseasseensaenseessesssnensseans 18
T2MD SiZMADDRAIIF ..ottt ettt e e et et e e saestaestaessbeasseesseessee st esseanseenseenseesaentaearaeanaeans 18
T2MD SIZMADDR-IL ...ttt ettt et et et e et e bt eae e ee st eae e s e e st et e eteentebeeseense st enteseentenseereeneans 18
36MDb SiZMADDRAIIF ...ttt ettt e bt e s bt e s at e e a bt e bt e bt e eh e e h e e e at e e teebeenbeesheeeatesateen 19
36MD SIZMADDRAIL ......oiiiiiiiiicceeceeee ettt et e st e et e bt e ta e taestaeasaeasbees b e e see st e sbeasseenseenseesaenraeesaeanaeans 19
T8MDb SigMADDRAIIF ...ttt ettt et e st e e shte s ateeate e bt e bt e sbeesbeeesteeateebeenbeesbeesaneeaneea 19
T8MDb SIZMADDRAIT ...ttt ettt et e e s bt e s ht e s ate e abe e bt e bt e s bt e sseeeateenteenbeenbeesbeesanesaneeas 19
No Bus Turnaround (NBTTM) SRAMS ......cccereuiiiiiciieiriesitestestesreesseeseesseesssesssesssesssesssesssessssessssssssassessssssssesssesssessseessens 20
331V LT\ 2 1 LTSRS 20
TAAMD INBT ...ttt ettt ettt e bttt e te e st esae et e estense et e essanseeseenseaseessesseestenseeseensanseeseensenseensansenssensensennnans 20
T2IMD NBT ...ttt ettt ettt et e e bt e st et e es e et e et e es e et e eseem e e bt eat et e eaeemteebeemtenbeeseane e st ententeeneeneeateeneans 20
No Bus Turnaround (NBTTM) SRAMS ......cccuerieriiiiieitierieeseestestesteeseesseesseesssessseasseessesssessssesssessssessesssessssesssesssessesssees 21
BOMD NBT ...ttt ettt et e e st et e et e estese et e esseeseens et e eseenseeseessenseassenseeseensanseentenseaseensenseansenseeseensenseentenseeneenes 21
I8IMD NNBT ...ttt ettt ettt et et e et e et et e e st e s e st ese et esstenseeseessenseeseensaseessesseastansanseessansesseensenseansansesssensansennnans 21
L2 10Y Lo 30112 ST TRPURTRSPRR 21
SYNChIONOUS BUISE SRAIMS .....oiiiiiiiiiitiiiieeieeit ettt e stte st e sreeebeesbeestt e seessaessseasseesseessaasseesssasssesssessseasseesseesssesssesssenssenssens 22
288D SYNCBUISTE ....cuuiitiiiiiieie ettt ettt ettt et e st e e et e e ateeate e be e bt e eseeeseeeaseemseenseensee s eesseesatesnteenseenseeseesseesnnenns 22
TAAMD SYNCBUIST ......viivieiieiieiteiteete et esteesteesttestteaeseesseasseesssasssessseasseasseesseesssessseassessseasseasseesssesssesssessseesseessensssenssenss 22
T2IMID SYNCBUTSE ....eiiiiiiiieiieieeitest ettt et et e st e st e et e e ebe e bt e se e saessbeasbeasseessaasseesssassseasseasseesseesssesssessseasseassesssansssenseenss 22
BOMD SYNCBUISE ...ttt ettt et e bbbt e bt bt e bt et e s bt e at et e sbt et e sbeebt e bt ebe et e ebe et entesbeens 23
I8 SYTICBUIST ...ttt ettt sttt et s b et b e e bt et s bt e a b e s bt ebt et e ebeeat e bt ebtenbesbe et entesaeens 23
OMD SYNCBUISE .....viiiiiieiiicie ettt ettt et et e esteesteebeasbeesseesseesaestseasseasseessaasseesssassseasseasseesssesssesssessseasseessessessssesseenss 23

All Rights Reserved. Proprietary. ©2023, GSI Technology, Inc.




Aerospace & Defense Product Brochure

Introduction to Radiation-Hardened Memories

Radiation-hardened memories are electronic memory devices designed to withstand and operate in harsh
radiation environments, such as those encountered in space or nuclear power plants. These environments can
cause various types of radiation-induced errors, such as single-event upsets (SEUs), which can corrupt stored

data, or total ionizing dose (TID) effects, which can degrade the device's performance over time.

To mitigate these effects, radiation-hardened memories employ various techniques, such as radiation hardening
by design (RHBD) and radiation hardening by process (RHBP), which involve using specialized materials,
designs, and manufacturing processes that are more resistant to radiation. Additionally, these memories often
incorporate error correction codes (ECCs) and redundancy techniques to detect and correct any errors that do

occur.

Radiation-hardened memories are critical components in many space applications, including satellites,
spacecraft, and interplanetary probes, where they are subject to intense radiation from solar flares and cosmic
rays. They are also used in nuclear power plants, where they must operate reliably in the presence of radiation

from radioactive materials.

Overall, radiation-hardened memories are essential for ensuring the reliability and safety of electronic systems
operating in harsh radiation environments, and their development and optimization continue to be an important

area of research in the field of electronics.

©2023, GSI Technology, Inc. All Rights Reserved. Proprietary.
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GSI’s Vanguard Rad-Hard SRAMs

GSI Technology's inaugural projects in the Aerospace and Defense industry are groups of Radiation-Hardened

and Radiation-Tolerant synchronous SRAMs:

e A family of SigmaQuad-II+ products: available in 288Mb, 144Mb, and 72Mb densities, x18 and x36

configurations, On-Die Termination (ODT), and up to 350 MHz performance

e A family of SyncBurst & NBT products: available in 144Mb, 72Mb, and 36Mb densities, x18 and x36

configurations, and up to 333 MHz performance

These Rad-Hard SRAMs serve as a critical element for advanced systems that leverage leading-edge FPGAs,
ADCs, and DACs; but until now lacked the high density, high performance, and power efficiency that our
outstanding memory products bring. These devices are qualified to Class-Q and Class-V equivalent levels to

meet the rigorous requirements of aerospace and defense customers.

GSI Technology’s Rad-Hard SRAMs leverage our proven commercial technology and architecture with
radiation-hardening, creating an efficient, high performance, leading-edge memory at the 40nm technology

node.

For less robust applications, GSI offers Radiation-Tolerant SRAMs, as well.
All GSI Military Temperature memory offerings are shown on pages 9-20.

For more information, contact us at aerospace@gsitechnology.com.

All Rights Reserved. Proprietary. ©2023, GSI Technology, Inc.
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Synthetic Aperture Radar (SAR)

Synthetic Aperture Radar (SAR) is a type of radar that uses the motion of the radar antenna to create high-
resolution images of the ground, buildings, and other objects. Instead of using a single antenna, SAR uses a

system of multiple antennas that work together to simulate a much larger antenna.

SAR works by transmitting a signal towards the ground and then measuring the signal that is reflected back. By
comparing the reflected signal with the transmitted signal, SAR can create an image of the objects on the
ground. Because SAR uses a large number of measurements taken over time, it can create high-resolution

images even from a moving platform, such as an aircraft or a satellite.

SAR has a number of advantages over other types of imaging technologies, such as optical imaging or
traditional radar. SAR can operate in all weather conditions and at night, and it can penetrate through clouds,

foliage, and even some types of soil. This makes it useful for a variety of applications, including military

surveillance, mapping and cartography, environmental monitoring, and disaster response.

©2023, GSI Technology, Inc. All Rights Reserved. Proprietary.
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GSlI’s Accelerated SAR Image Formation with Fast Back Projection

GSI presents the NEW Synthetic Aperture Radar (SAR) Fast BP accelerated processing solution based on
GSI’'s Gemini® APU hardware and the fast back projection algorithm that forms the spotlight synthetic-

aperture-radar images from the SAR input array of pulses.

GSTI’s SAR solution dramatically improves the image formation performance, bringing Real Time (RT) and

money saving promise to the field of SAR spotlight remote sensing.

Fast BP Algorithm Advantages

Back projection is widely considered to be the “Gold Standard” algorithm for SAR spotlight-mode image
formation. It’s best suited for data transmitted from space, airborne platforms, drones, and quadcopters—
permitting submeter ground resolution and various frequencies with better image quality and flexibility.

However, its usage remains prohibitive, due to the high computational cost of running it on a CPU or GPU.

GSI’'s APU Hardware Changes It All

The processing speed of the GSI APU is significantly faster than CPU and GPU.

Optimized to take advantage of the GSI chip’s parallel computing power, the GSI SAR solution allows:

1. Using the Fast back projection algorithm for best image formation results.

2. Real Time (RT) processing capabilities that significantly shorten the images/data delivery time to
customer.

3. Significant total computing cost reduction.

4. On-board processing capabilities, when required, for example, on a manned intelligence mission aircraft,
drone, etc.

All Rights Reserved. Proprietary. ©2023, GSI Technology, Inc.
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How It Works

Satellites, manned mission planes, and drones use SAR sensors to send out Radar beams continuously, day and
night, under all weather conditions. The information received back from these beams is then used to form an

image of the area.

The GSI server application receives the SAR row data in H5 file format, which includes 2 files—the Pulse file
and the DTM file. Using Fast Back Projection (FBP) processed on GSI APU hardware, it is able to analyze the

intensity of the radar beams projected back from the ground to the platform and to form an image of the area.

Figure 2: SAR Image

For more information about GSI’s innovation in SAR, contact us at aerospace@gsitechnology.com.

©2023, GSI Technology, Inc. All Rights Reserved. Proprietary.
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Radiation-Hardened SRAM Offerings
TID = 200 krads (Si), SEL Immunity = 77 MeV-cm2/mg

Rad-Hard SigmaQuad-lI+™ (In Production)

165 BGA
GSI PIN Density | Config LZ‘I';L L';:?qiy oDT Speed (MHz) Voltage cceA | Loa
(CE) (LE)

GssaotaaTioyrtra | 28V0 | qguxrs | 2 | 20 | Weawstong | BED Vv | @ | @
GostoaaaTioysita | 1HM0 | Guxrg | 2 | 20 | weawstong | D e | @ | @
GosooraT oy ita | M0 | avxis | 2 | 20 | weastong | | SUER | nevves | © | @
GosaotoDT 1oy ite | 28M0 | sguscrg | 4 | 20 | weastong | SOl eV | @ | @
GostaaaDT oy ita | 14M0 | guxis | 4 | 20 | weastong | D e Vieviea | @ | @
GosooDTiony e | M | avxis | 4 | 20 | Weastong | VS | svitevimay | @ | @

* yy = Package Designator; ### = Speed Bin Designator. Alpha character at the end of the PN denotes qualification nomenclature (S = Eng Sample; V = Class-V; Q = Class-Q.)

Rad-Hard No Bus Turnaround (Built Upon Request)

100 QFP
. " Speed Pipeline tKQ
GSI PIN Densit Confi Voltage
Y 9 (MHz) (ns) 9 aFp
(cQ)
GS81320Z36yy-#ta 144Mb 4M x 36 333/250 25 2.5V/3.3V Vpp
GS81320Z18yy-#itta 8Mx 18 (Military Temp) ’ 2.5V/3.3V Vppa ()]
GS8680Z36yy-#itta 79Mb 2M x 36 333/250 25 2.5V/3.3V Vpp
GS8680Z18yy-#itta 4M x 18 (Military Temp) ‘ 2.5V/3.3V Vppa ()]
GS8360Z36yy-#itta 36Mb 1M x 36 333/250 25 2.5V/3.3V Vpp
GS8360Z18yy-#itta 2M x 18 (Military Temp) ‘ 2.5V/3.3V Vppa ()]

* yy = Package Designator; ### = Speed Bin Designator. Alpha character at the end of the PN denotes qualification nomenclature (S = Eng Sample; V = Class-V; Q = Class-Q.)

All Rights Reserved. Proprietary.
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Rad-Hard Synchronous Burst (Built Upon Request)
100 QFP
. . Speed Pipeline tKQ
GSI P/N Densit Confi Voltage
y 9 (MHz) (ns) 9 QFp
(cQ
GS8132036yy-#ita 124Mb 4M x 36 333/250 05 2.5 V/3.3V Vpp
GS8132018yy-#ia 8Mx 18 (Military Temp) : 2.5 V/3.3 V Vong )
GS868036yy-Hitta 79Mb 2M x 36 333/250 05 2.5 V/3.3V Vpp
GS868018yy-Hita 4Mx 18 (Military Temp) : 2.5 V/3.3 V Vong )
GS836036yy-#ita 36Mb 1M x 36 333/250 05 2.5 V/3.3V Vpp
GS836018yy-#itta 2M x 18 (Military Temp) : 2.5 V/3.3 V Vg )

* yy = Package Designator; ### = Speed Bin Designator. Alpha character at the end of the PN denotes qualification nomenclature (S = Eng Sample; V = Class-V; Q = Class-Q.)

Radiation-Tolerant SRAM Offerings
TID = 50 krads (Si), SEL Immunity = 42 MeV-cm2/mg

Rad-Tolerant SigmaQuad-lI+™ (In Production)
165 BGA
. . Burst Read
GSI P/IN Density Config Length | Latency oDT Speed (MHz) Voltage LEGA

(RE)
(GS82582QT37yy-## 288Mb 8M x 36 2 20 Weak/Str 350/250 1.8V Voo
GS82582QT19yy-#H## 16M x 18 ’ ong (Military Temp) 1.5V/1.8 V Vppa o
GS81302QT37yy-# 144Mb 4M x 36 2 20 Weak/Str 350/250 1.8V Voo
GS81302QT19yy-#H## 8Mx 18 ’ ong (Military Temp) 1.5V/1.8 V Vppa Qo
GS8662QT37yy-#i# 79Mb 2M x 36 2 20 Weak/Str 350/250 1.8V Voo
GS8662QT19yy-### 4M x 18 ' ong (Military Temp) 1.5V/1.8 V Vppa Qo
GS82582DT37yy-### 288Mb 8M x 36 4 20 Weak/Str 350/250 1.8V Voo
GS82582DT19yy-### 16M x 18 ' ong (Military Temp) 1.5V/1.8 V Vppa Qo
GS81302DT37yy-### 144Mb 4M x 36 4 20 Weak/Str 350/250 1.8V Voo
GS81302DT19yy-### 8Mx 18 ' ong (Military Temp) 1.5V/1.8 V Vppa Qo
GS8662DT37yy-#i 79Mb 2M x 36 4 20 Weak/Str 350/250 1.8V Voo
GS8662DT19yy-### 4M x 18 ' ong (Military Temp) 1.5V/1.8 V Vppa ()

* yy = Package Designator; ### = Speed Bin Designator.

©2023, GSI Technology, Inc. All Rights Reserved. Proprietary.
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Rad-Tolerant No Bus Turnaround (Built Upon Request)

100 TQFP
. . Speed Pipeline tKQ
GSI P/N Densit Confi Voltage
y 9 (MHz) (ns) 9 TQFP
(RT)
GS81280Z36yy-#itta 144Mb 4M x 36 333/250 25 2.5V/3.3V Vpp
GS81280Z18yy-#it#a 8Mx 18 (Military Temp) ' 2.5V/3.3V Vopa (*]
GS8640Z36yy-#tta 79Mb 2M x 36 333/250 25 2.5V/3.3V Vpp
GS8640Z18yy-#itta 4M x 18 (Military Temp) ' 2.5V/3.3V Vopa (*]
GS8320Z36yy-#tta 36Mb 1M x 36 333/250 25 2.5V/3.3V Vpp
GS8320Z18yy-#itta 2M x 18 (Military Temp) ' 2.5V/3.3V Vopa (*]
* yy = Package Designator; ### = Speed Bin Designator.
Rad-Tolerant Synchronous Burst (Built Upon Request)
100 TQFP
. . Speed Pipeline tKQ
GSI P/N Densit Confi Voltage
y 9 (MHz) (ns) 9 TQFP
(RT)

GS8128036yy-#it#a 144Mb 4M x 36 333/250 25 2.5V/3.3V Vpp
GS8128018yy-#H#a 8Mx 18 (Military Temp) ' 2.5V/3.3V Vopa (*)
GS864036yy-#tta 729Mb 2M x 36 333/250 25 2.5V/3.3V Vpp

GS864018yy-#itta 4M x 18 (Military Temp) ’ 2.5V/3.3V Vopa (*)
GS832036yy-#tHta 36Mb 1M x 36 333/250 25 2.5V/3.3V Vpp

GS832018yy-#itHta 2M x 18 (Military Temp) ’ 2.5V/3.3V Vopa (*)

* yy = Package Designator; ### = Speed Bin Designator.

All Rights Reserved. Proprietary.
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Standard Military Temperature SRAMs

SigmaQuad SRAMs

144Mb SigmaQuad-IVe

GSI P/N Config Speed (MHz) Voltage Package’ Features
125~13VV. SigmaQuad-IVe Burst of 4
GS81314LD36GK-120M 4M x 36 ’ : bp Read Latency = 6
1200 1.2~1.3V Vppa 260 BGA R . .
GS81314LD18GK-120M 8M x 18 HSTL /O On-Die Termination Option
Multi-Bank, ECCRAM™
125~13VV. SigmaQuad-IVe Burst of 2
GS81314LQ36GK-120M 4M x 36 : X po Read Latency = 6
1200 1.2~1.3V Vppa 260 BGA R . .
GS81314LQ18GK-120M 8M x 18 HSTL 1/0 On-Die Termination Option
Multi-Bank, ECCRAM™
195~13VV, SigmaQuad-IVe Burst of 4
GS81314LD37GK-800M 4M x 36 800 1'2 1 ?;V v po 260 BGA Read Latency =5
GS81314LD19GK-800M 8Mx 18 “HSTLI /ODDQ On-Die Termination Option
Single-Bank, ECCRAM™
195~13VV, SigmaQuad-IVe Burst of 2
GS81314LQ37GK-800M 4M x 36 800 12~13VV pb 260 BGA Read Latency = 5
GS81314LQ19GK-800M 8M x 18 “HSTL | /ODDQ On-Die Termination Option
Single-Bank, ECCRAM™
Note:
GK package is 6/6 RoHS-compliant. Contact your local sales representative for K package (leaded version) availability.
288Mb SigmaQuad-llle
GSI P/N Config Speed (MHz) Voltage Package’ Features
GS82583ED36GK-625M 8M x 36 625 1.3V Vpp 260 BGA SigmaQuad-llle Burst of 4
GS82583ED18GK-625M 16M x 18 1.2V/1.3 V/1.5 V Vppa Read Latency = 3
On-Die Termination Option
GS82583EQ36GK-450M 8M x 36 450 1.3V Vpp 260 BGA SigmaQuad-llle Burst of 2
GS82583EQ18GK-450M 16M x 18 1.2V/1.3 V/1.5 V Vppa Read Latency = 3

On-Die Termination Option

©2023, GSI Technology, Inc.
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144Mb SigmaQuad-llle

GSI P/N Config Speed (MHz) Voltage Package’ Features
- SigmaQuad-llle Burst of 4
GS81313LD36GK-714M 4M x 36 714 1'351 113')3VVVVDD J—— Read Latency = 3
GS81313LD18GK-714M 8Mx 18 et /ODDQ On-Die Termination Option
ECCRAM™
- SigmaQuad-llle Burst of 2
GS81313LQ36GK-714M 4M x 36 714 1'351 113')3VVVVDD 260 BGA Read Latency = 3
GS81313LQ18GK-714M 8M x 18 “HSTL /ODDQ On-Die Termination Option
ECCRAM™
72Mb SigmaQuad-lile
GSI P/N Config Speed (MHz) Voltage Package’ Features
SigmaQuad-llle Burst of 4
GS8673ED36BGK-625M 2M x 36 625 1.35V Vpp 260 BGA Read Latency = 3
GS8673ED18BGK-625M 4M x 18 1.2 V/1.5V Vppa On-Die Termination Option
ECCRAM™
SigmaQuad-llle Burst of 2
GS8673EQ36BGK-625M 2M x 36 625 1.35V Vpp 260 BGA Read Latency = 3
GS8673EQ18BGK-625M 4M x 18 1.2V/1.5V Vppq On-Die Termination Option
ECCRAM™
Note:
GK package is 6/6 RoHS-compliant. Contact your local sales representative for K package (leaded version) availability.
288Mb SigmaQuad-II+
GSI P/N Config Speed (MHz) Voltage Package’ Features
GS82582D38GE-500M |  8M x 36 500 1.8V Vo 165BCA | S s
GS82582D20GE-500M 16M x 18 1.5V/1.8V Vppq (15 x 17 mm) On-Die Termination Option
GSB2582Q37GE-375M |  4Mx 36 475 1.8V Voo 165BGA | S'9maduacls Burst of2
GS82582Q19GE-375M 8M x 18 1.5V/1.8 V Vppa (15 x 17 mm) Y .

On-Die Termination Option

All Rights Reserved. Proprietary.
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288Mb SigmaQuad-li

GSI P/N Config Speed (MHz) Voltage Package’ Features
GS82582D36GE-375M |  8M x 36 1.8V Voo 165 BGA .
GS82582D18GE-375M | 16M x 18 375 15VA.8V VooV | (15x 17 mm) | SigmaQuad-li+Burst of 4
GS82582Q36GE-333M |  4M x 36 1.8V Voo 165 BGA .
GS82582Q18GE-333M | 8Mx 18 333 15VA.8VVooa | (15x17mm) | SigmaQuaddl+Burst of 2

144Mb SigmaQuad-II+

GSI P/N Config Speed (MHz) Voltage Package’ Features
GS81302D38AGD-550M |  4M x 36 550 1.8V Voo 165 BGA S'ng:a%“f:t::csfzts” 4
GS81302D20AGD-550M |  8M x 18 15VA8V Voos | (13x15mm) | o SR O option
GSB1302Q37AGD-400M |  4M x 36 400 1.8V Voo 165BGA | S'9maduacls Burst of2
GS81302Q19AGD-400M |  8M x 18 1.5V/1.8V Vopa | (13 x 15 mm) y =2

On-Die Termination Option

144Mb SigmaQuad-I

GSI P/N Config Speed (MHz) Voltage Package’ Features
GS81302D36AGD-375M |  4M x 36 1.8V Voo 165 BGA .
GS81302D18AGD-375M |  8M x 18 375 15VI1.8V Voo | (13x15mm) |  SigmaQuaddllBurstof4
GS81302Q36AGD-375M |  4M x 36 1.8V Voo 165 BGA .
GS81302Q18AGD-375M |  8M x 18 375 15VA.8V Voo | (13x15mm) |  SigmaQuad-li Burst of 2

72Mb SigmaQuad-li+

GSI P/N Config Speed (MHz) Voltage Package’ Features

SigmaQuad-lI+ Burst of 4

GS8662D38CGD-550M | 2M x 36 550 1.8V Voo 165 BGA Read Latency = 2.5
GS8662D20CGD-550M |  4Mx 18 1VA8V Vooa | (13x15mm) | o e s Option
GS8662D38BD-450M 2M x 36 .
GS8662D20BD-450M 4Mx 18 450 1.8V Voo 165 BGA s'gg‘eaa%”f:t::c&‘:rzt5°f .
GS8662D11BD-450M 8M x 9 15V1.8VVosa | (13x15mm) | o & Terminati’;n Ontion
GS8662D06BD-450M 8M x 8 P
GS8662Q37BD-333M 2M x 36 .
GS8662Q19BD-333M |  4Mx 18 233 1.8V Voo 165 BGA Slomauac s Burst of?
GS8662Q10BD-333M 8Mx 9 15V1.8VVosa | (13x15mm) | o & Terminati‘:m Ootion
GS8662Q07BD-333M 8M x 8 P

©2023, GSI Technology, Inc. All Rights Reserved. Proprietary.
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72Mb SigmaQuad-li

GSI P/N Config Speed (MHz) Voltage Package Features
GS8662D36BD-350M 2M x 36
GS8662D18BD-350M 4M x 18 1.8V Voo 165 BGA .
GS8662D09BD-350M 8Mx 9 350 15VA1.8V Vopa | (13 x 15 mm) SigmaQuad-Il Burst of 4
GS8662D08BD-350M 8M x 8
GS8662Q36BD-333M 2M x 36
GS8662Q18BD-333M 4M x 18 1.8V Voo 165 BGA .
GS8662Q09BD-333M 8Mx 9 333 15VA.8V Voo | (13x15mm) |  SigmaQuad-liBurst of 2
GS8662Q08BD-333M 8M x 8

36Mb SigmaQuad-II+

GSI P/N Config Speed (MHz) Voltage Package Features
GS8342D38BD-500M 1M x 36 .
GS8342D20BD-500M | 2Mx 18 500 1.8V Vo 165BGA | Oldmaduacdls Burstofd
GS8342D11BD-500M 4Mx 9 15VA8VVora | (13x15mm) | Cofr e e
GS8342D06BD-500M 4Mx 8 P
GS8342Q37BD-333M 1M x 36 .
GS8342Q19BD-333M | 2Mx 18 433 1.8V Voo 165BGA | Olgmaduacdls Burst o2
GS8342Q10BD-333M 4AMx 9 15V/1.8V Vooa | (13x15mm) | o SE8C &SI e
GS8342Q07BD-333M 4Mx 8 P

36Mb SigmaQuad-II

GSI P/N Config Speed (MHz) Voltage Package Features
GS8342D36BD-350M 1M x 36
GS8342D18BD-350M 2M x 18 1.8V Voo 165 BGA .
GS8342D09BD-350M 4Mx 9 350 15VA1.8V Vopa | (13 x 15 mm) SigmaQuad-Il Burst of 4
GS8342D08BD-350M 4Mx 8
GS8342Q36BD-333M 1M x 36
GS8342Q18BD-333M 2M x 18 1.8V Voo 165 BGA .
GS8342Q09BD-333M 4AMx 9 333 15VA1.8V Vopa | (13 x 15 mm) SigmaQuad-II Burst of 2
GS8342Q08BD-333M 4Mx 8

18Mb SigmaQuad-II+

GSI P/N Config Speed (MHz) Voltage Package Features
GS8182D37BD-400M | 512K x 36 200 1.8V Voo 165 BGA SigmaQuad-II+ Burst of 4
GS8182D19BD-400M 1M x 18 1.5V/1.8V Vona | (13 x 15 mm) Read Latency = 2.0

All Rights Reserved. Proprietary.
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18Mb SigmaQuad-li

GSI P/N Config Speed (MHz) Voltage Package Features

GS8182D36BD-375M 512K x 36

GS8182D18BD-375M 1M x 18 1.8V Voo 165 BGA .
GS8182D09BD-375M 2Mx 9 375 15VA1.8V Vopa | (13 x 15 mm) SigmaQuad-Il Burst of 4
GS8182D08BD-375M 2M x 8

GS8182Q36BD-300M 512K x 36

GS8182Q18BD-300M | 1M x 18 1.8V Voo 165 BGA .
GS8182Q09BD-300M 2Mx 9 300 15VA.8V Voo | (13x15mm) |  SigmaQuad-liBurst of 2
GS8182Q08BD-300M 2Mx 8

Note:
GE and GD packages are 6/6 RoHS-compliant. Contact your local sales representative for E or D package (leaded version) availability.

SigmaDDR SRAMs

288Mb SigmaDDR-llle

GSI P/N Config Speed (MHz) Voltage Package’ Features
1.3V Voo DDR-llle Burst of 2
GS82583ET36GK-625M 8M x 36 _
GS82583ET18GK-625M 16M x 18 625 1.2VM1.3V/I1.5V 260 BGA I_?ead La_ten(_:y =3 )
Vbba On-Die Termination Option

144Mb SigmaDDR-llle

GSI P/N Config Speed (MHz) Voltage Package Features

DDR-llle Burst of 2

GS81313LT36GK-714M M x 36 - SN S N Read Latency = 3
GS81313LT18GK-714M 8M x 18 “HsTLIO On-Die Termination Option
ECCRAM™
72Mb SigmaDDR-llle
GSI P/N Config Speed (MHz) Voltage Package’ Features
DDR-llle Burst of 2
GS8673ET36BHK-550M 2M x 36 550 1.35V Vpp 260 BGA Read Latency = 3
GS8673ET18BHK-550M 4M x 18 1.2 V/1.5V Vppa On-Die Termination Option
ECCRAM™
Note:
GK package is 6/6 RoHS-compliant. Contact your local sales representative for K package (leaded version) ilability. HK package is 5/6 RoHS liant with leaded package balls and lead-free die bumps.

©2023, GSI Technology, Inc. All Rights Reserved. Proprietary.
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288Mb SigmaDDR-II+

GSI P/N Config Speed (MHz) Voltage Package’ Features
GS82582T38GE-500M 8M x 36 500 1.8V Vo 165BGA | Sdmacuacdls Burst of2
GS82582T20GE-500M 16M x 18 15VA1.8VVooa | (15x 17 mm) y=2

On-Die Termination Option

144Mb SigmaDDR-II+

GSI P/N Config Speed (MHz) Voltage Package’ Features
GS81302T38AGD-550M 4M x 36 550 1.8V Vop 165 BGA e ourstol %
GS81302T20AGD-550M 8Mx 18 1.5V/1.8 V Vopg (13 x 15 mm) ] ency =2.5

On-Die Termination Option

144Mb SigmaDDR-II

GSI P/N Config Speed (MHz) Voltage Package Features
GS81302T36E-350M 4M x 36
GS81302T18E-350M 8M x 18 1.8V Voo 165 BGA
GS81302T09E-350M 16M x 9 350 1.5VA1.8V Vooa | (15x 17 mm) DDR-II Burst of 2
GS81302T08E-350M 16M x 8

72Mb SigmaDDR-II+

GSI P/N Config Speed (MHz) Voltage Package Features
GS8662T38CGD-550M 2M x 36 550 1.8V Vo 165BCA | I ey e 25
GS8662T20CGD-550M M x 18 15VI8Y Voo | (13x15mm) | o2 e e o

GS8662T38BD-450M 2Mx 36
GS8662T20BD-450M 4M x 18 450 1.8V Voo 165 BGA DDR-II+ Burst of 2
GS8662T11BD-450M 8M x 9 15V/1.8V Vopa | (13 15 mm) Read Latency = 2.5
GS8662T06BD-450M 8M x 8

72Mb SigmaDDR-I

GSI P/N Config Speed (MHz) Voltage Package Features
GS8662T36BD-350M 2M x 36
GS8662T18BD-350M 4M x 18 1.8V Vpp 165 BGA
GS8662T09BD-350M 8Mx 9 350 1.5V/1.8V Vppa (13 x 15 mm) DDR-Il Burst of 2
GS8662T08BD-350M 8Mx 8

All Rights Reserved. Proprietary. ©2023, GSI Technology, Inc.
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36Mb SigmaDDR-II+

GSI P/N Config Speed (MHz) Voltage Package Features
GS8342T38BD-500M 1M x 36
GS8342T20BD-500M 2M x 18 500 1.8V Voo 165 BGA ge'zz‘:l‘;tzr‘“ftfgzs
GS8342T11BD-500M 4Mx 9 15VA.8VVoa | (13x15mm) | o O Terminati{)n Ontion
GS8342T06BD-500M 4Mx 8 P

36Mb SigmaDDR-II

GSI P/N Config Speed (MHz) Voltage Package Features
GS8342T36BD-350M 1M x 36
GS8342T18BD-350M 2M x 18 1.8V Vpp 165 BGA
GS8342T09BD-350M AMx 9 350 15VA.8V Vooa | (13x 15 mm) DDR-II Burst of 2
GS8342T08BD-350M 4M x 8

18Mb SigmaDDR-lI+

GSI P/N Config Speed (MHz) Voltage Package Features
GS8182T37BD-400M 512K x 36 400 1.8V Vpp 165 BGA DDR-II+ Burst of 2
GS8182T19BD-400M 1M x 18 1.5 V/1.8 V Vppa (13 x 15 mm) Read Latency = 2.0

18Mb SigmaDDR-II

GSI P/N Config Speed (MHz) Voltage Package Features
GS8182T36BD-375M 512K x 36
GS8182T18BD-375M 1M x 18 475 1.8V Voo 165 BGA DDRI Burst of 2
GS8182T09BD-375M 2Mx 9 1.5 V/1.8 V Vbpa (13 x 15 mm)
GS8182T08BD-375M 2M x 8

Note:
GE and GD packages are 6/6 RoHS-compliant. Contact your local sales representative for E and D package (leaded version) availability.
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No Bus Turnaround (NBT™) SRAMs

288Mb NBT
Soeed Pipeline Voltage Options
GSI P/N Config (IGHz) tkQ Package’ Features
(ns) Voo Vooa
GS82564Z36GB-333M 8M x 36 JTAG; FLXDrive™;
GS82564218GB-333M 16M x 18 333 25-3.0 25133V 2533V 119 BGA Pipeline and Flow Through modes
GS82564Z36GD-333M 8M x 36 165 BGA JTAG; FLXDrive™;
GS82564218GD-333M 16M x 18 333 25-3.0 25133V 25133V (13 x 15 mm) | Pipeline and Flow Through modes
144Mb NBT
Soead Pipeline Voltage Options
GSI P/N Config (I&Hz) tkQ Package’ Features
(ns) Voo Vooa
GS81282736GB-333M 4M x 36 JTAG; FLXDrive™;
GS81282Z18GB-333M | 8Mx 18 333 25-3.0 | 2583V | 2533V | 1M9BGA | o line and Flow Through modes
GS81282236GD-333M 4M x 36 165 BGA JTAG; FLXDrive™;
GS81282718GD-333M | 8Mx 18 333 25-30 | 2583V | 2583V | 13, 15mm)| Pipeline and Flow Through modes
72Mb NBT
Soed Pipeline Voltage Options
GSI P/IN Config (IGHz) tkQ Package Features
(ns) Voo Vooa
GS8642736B-250M 2M x 36 JTAG; FLXDrive™;
GS8642718B-250M | 4Mx 18 250 23-35 | 2583V | 2583V | MIBGA | pbiiline and Flow Through modes
. H T™ -
GS8642272C-250M 1M x 72 250 2.3-3.5 2.5/3.3V 2.5/3.3V 209 BGA A JTAG; FLXDrive™,;
Pipeline and Flow Through modes

Note:

1. GB and GD packages are 6/6 RoHS-compliant. Contact your local sales representative for B and D package (leaded version) availability.

All Rights Reserved. Proprietary.
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No Bus Turnaround (NBT™) SRAMs

Pioeli Voltage Options
Speed ipeline )
GSI P/N Config (MHz) tkQ Package Features
(ns) Voo Vooa
GS8322736AB-375M | 1M x 36 JTAG; FLXDrive™:;
GS8322Z18AB-375M | 2M x 18 375 25-4.0 | 2533V | 2583V | 119BCA Pipeline and Flow Through modes
GS8322736AD-375M | 1M x 36 165 BGA JTAG; FLXDrive™:;
GS8322Z18AD-375M | 2Mx 18 375 25-4.0 | 2583V | 2583V | 13, 45mm)| Pipeline and Flow Through modes
. H ™ «
GS8322772C225M | 512K x72 | 225 25-40 | 2533V | 2533V | 209 BGA _ JTAG; FLXDrive™;
Pipeline and Flow Through modes
18Mb NBT
Soeed Pipeline Voltage Options
GSI P/N Config (I\ﬁHz) tkQ Package’ Features
(ns) Voo Vooa
GS8162236DB-375M | 512K x 36 JTAG; FLXDrive™:
GS8162218DB-375M | 1M x 18 375 25-38 | 2533V | 2533V | 119BGA Pipeline and Flow Through modes
GS8162236DD-375M | 512K x 36 165 BGA JTAG; FLXDrive™:
GS8162218DD-375M | 1M x 18 375 25-38 | 2533V | 25883V | 13 15 mm)| Pipeline and Flow Through modes
. 1 ™«
GS8162272CC-300M | 256K x 72 300 28-38 | 2533V | 2533V | 209BGA _ JTAG; FLXDrive™,;
Pipeline and Flow Through modes
9Mb NBT
Sooed Pipeline Voltage Options
GSI P/N Config (|GHZ) tkQ Package Features
(ns) Voo Vooa
GS882Z36CB-300M | 256K x 36 JTAG; FLXDrive™:;
GS882Z18CB-300M | 512K x 18 300 23-38 | 2533V | 2533V | 119BCA Pipeline and Flow Through modes
(GS882Z36CD-300M | 256K x 36 165 BGA JTAG; FLXDrive™:;
GS882218CD-300M | 512K x 18 300 23-38 | 2533V | 2533V | 13, 15mm)| Pipeline and Flow Through modes

Note:

1. GB and GD packages are 6/6 RoHS-compliant. Contact your local sales representative for B and D package (leaded version) availability.

©2023, GSI Technology, Inc.
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Synchronous Burst SRAMs

288Mb SyncBurst

Piveli Voltage Options
Speed ipeline )
GSI P/N Config (MHz) tkQ Package Features
(ns) Voo Vooa
GS8256436GB-333M 8M x 36 JTAG; FLXDrive™;
GS8256418GB-333M 16M x 18 333 25-3.0 25133V 25133V 119 BGA Pipeline and Flow Through modes
GS8256436GD-333M 8M x 36 165 BGA JTAG; FLXDrive™;
GS8256418GD-333M 16M x 18 333 25-3.0 25133V 25133V (13 x 15 mm) | Pipeline and Flow Through modes
144Mb SyncBurst
Soeed Pipeline Voltage Options
GSI P/N Config (|GHZ) tkQ Package’ Features
(ns) Voo Vooa
GS8128236GB-333M 4M x 36 JTAG; FLXDrive™;
GS8128218GB-333M 8M x 18 333 25-3.0 25133V 25133V 119 BGA Pipeline and Flow Through modes
GS8128236GD-333M 4M x 36 165 BGA JTAG; FLXDrive™;
GS8128218GD-333M | 8M x 18 333 25-30 | 25B3V | 2583V | 13,15 mm) | Pipeline and Flow Through modes
72Mb SyncBurst
Sooed Pipeline Voltage Options
GSI P/N Config (|GHZ) tkQ Package Features
(ns) Voo Vooa
GS864236B-250M 2M x 36 JTAG; FLXDrive™;
GS864218B-250M 4M X 18 250 23-35 | 2583V | 2533V | 119BGA | b oline and Flow Through modes
. H ™ -
GS864272C-250M 1M x 72 250 2.3-3.5 2.5/3.3V 2.5/3.3V 209 BGA L JTAG; FLXDrive™;
Pipeline and Flow Through modes

Note:

1. GB and GD packages are 6/6 RoHS-compliant. Contact your local sales representative for B and D package (leaded version) availability.

All Rights Reserved. Proprietary.
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36Mb SyncBurst
Soed Pipeline Voltage Options
GSI P/IN Config (IGHz) tkQ Packages Features
(ns) Voo Vooa
GS832236AB-375M | 1M x 36 JTAG; FLXDrive™;
GS832218AB-375M | 2M x 18 375 25401 2533V | 2533V 119 BGA Pipeline and Flow Through modes
GS832236AD-375M | 1M x 36 165 BGA JTAG; FLXDrive™;
GS832218AD-375M | 2M x 18 375 25-40 | 2533V | 2583V | 13 15mm) | Pipeline and Flow Through modes
. 1 ™ -
GS832272C-225M | 512K x 72 225 25-40 | 2533V | 2533V 209 BGA _ JTAG; FLXDrive™;
Pipeline and Flow Through modes
18Mb SyncBurst
Soeed Pipeline Voltage Options
GSI P/N Config (|GHZ) tkQ Packages Features
(ns) Voo Vooa
. 1 ™ -
GS816272CC-200M | 256K x 72 200 2838 | 2533V | 2533V 209 BGA _ JTAG; FLXDrive™,;
Pipeline and Flow Through modes
GS816236DB-375M | 512K x 36 JTAG; FLXDrive™;
GS816218DB-375M | 1M x 18 375 25-38 | 2583V | 2533V 119 BGA Pipeline and Flow Through modes
GS816236DD-375M | 512K x 36 165 BGA JTAG; FLXDrive™;
GS816218DD-375M | 1M x 18 375 25-38 | 25B.3V | 2583V | 13 15mm) | Pipeline and Flow Through modes
9Mb SyncBurst
Soed Pipeline Voltage Options
GSI P/IN Config (IGHz) tkQ Packages Features
(ns) Voo Vooa
GS88236CB-300M | 256K x 36 JTAG; FLXDrive™;
GS88218CB-300M | 512K x 18 300 25-38 | 2583V | 25833V 119 BGA Pipeline and Flow Through modes
GS88236CD-300M | 256K x 36 165 BGA JTAG; FLXDrive™;
GS88218CD-300M 512K x 18 300 2538 25133V 25133V (13 x 15 mm) Pipeline and Flow Through modes
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