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PRODUCT QUALIFICATION REPORT
Fab Line Change: 4K, 16K and 64K 5V nvSRAM Products

Update: 14 February 2005
Mew characterization data based on process improvements.
Updated qualification test data

SUMMARY

Simtek ks changing the production line at s Charered Samiconductor Mamnusfachring wafer supplier in Singapore from
itz older Fab 1 line 1o 8 newer Fab 2 line at the same kocation. As fhe fab line changes, the revision level will changs
from Rev. H (Fab 1) i Rev L (Fab 2). There iz no changs in e dedign of the dis and the proceas uaed in Fab 2 will
continus to be the same .8 micron process that has been used in Fab 1. There are no changes o any electrical or
mechanical dats sheat specfications. To ensure congistency of product characterstica, Simtek has done a
comparison of the elecrical perfrmance betwesn devices manufaciured in Fab 1 and Fab 2. This report detalls the
recults of this comparison and confinms the consiaient characteniatics of product bulit on both Fab lineg.

PRODUCT AFFECTED
Simbek 4K 5128, 16K 2KxB and S4H BHx8 5V mERAM products.

PART NUMBERS AFFECTED

STK10C48 STHK25C48 STK12CE8
STK11C48 STK10058 STK15CEE
STKZ2C48 STK11088 STK16CEE

NEW PRODUCT DESIGN REV 1D
Products out of Fab 2 will be marked “Simtek L™ on the first line of the topaide mark. The previous revision |D was
“Simtek H.

(:I-I.IHGEDEI‘AI._

Thig line move is from Chartered Semiconduciors Fab 1 [CSM1] to Fab 2 [CSM2].

The Simtek mSRAM design has been transfemed to the new line without changs.

The product is being bullt io the same 0.8 micron design as in CSM1.

The process wsed o manufacture the S4K products is identical to that used for the Simiek 256K 5V devices.
The 256K product reliabilityigualification data is applicable to the 64K dis.

The 64K device will be qualified by exiensaion using the 256K data phues a 500hr readpoint for HTOL and
Retention using 64K product 1M cyde Endurance lifetest will also be completed. ESD and Laichup
characierizatons will be compleied.

a Product characterization data comparing the CSM1 and CS5M2 products will be published in the same report

O oopoo

format as for the 256K products.

a The CSM2 product mests the cument datasheet specifications as published on the Simiek webaite
[wreeer Simisk com].

Qa Mo chamges ane being made in assembly or final teat & bum-in.

DATA SUPPORTING CHANGE

Appendx A - Process Characterization Repont:

Comparison of CEM1 and C5M2 key process parameters affecting device functonality.
Appendx B - Product Characterzation Report:

Comparison of key product datsshest parameters betwesn the CSM1 and CSM2 products.
Appendx C - Qualifl cation Lifetest Schedule:

Life teat methods, conditions and readpoint schedule.

BTH-05-51-030 03 Page 1af 7

Company Confidential
A printed copy of this document is considered uncontrolled. Refer to online copy for latest revision.
Page 3 of 10



=7 CYPRE

)

tn
5

S

Document N0.001-90726 Rev. *A
ECN # 4258067

Simtek Corporation
4250 Buckingham Drive, Suils 100
Colorado Springs, CO B0807T USA

SIMTEH Tal: 719-531-0444 Faoe: 719-531-048
Appendix A
Process Characterization Report
Comparigon of CEM1 and CEM2 key process paramelors affeciing devics funcionality.
Parameter Lini t B Change Commnnis
NILLS Vin [T %
NILLS Ideat M 3%
NILLS Bwdss [T %
PLLS ViEin Vil 2%
PILE lceat A =
PLLS Bwdss Vit %
NHLE iin Vil 1P%
NHLS =l My 5%
NHLS Bwdss Vil 3
PHLS ldeat My 3%
[PHLS Bvelss Vail 53
ISNOS loal Ik wh 3
VMG Poslive Vsloo [ %
VMG Nagasve Vsiop Wil 1%
NLV B Vil 1%
PLV Bhn Vil [
NHY B Vil %
FHV B Vil %
NILP1 Vsl Vil 7%
NHP 2 Vieal il B
Nl OkwniSq 2%
Foie e =
Nyl OheniSq 3%
NP ciy2 Ohmisg 3
N Contact ‘Ten 3
B it OFrmican Cérn a7 B Duu_'l: s of diffenen tbalier harrier matal
e e il
M1 M2 Vi Chm 8%
Buried Corlac 1 Rean O +%
|Buried Contac 2 Roon shmicon Ciwn )

5

LIMAMArY
Abaolute wafer level e-parameter values ane propristary o Simtek and the Water Foundry.

All values for the CSM2 process comelate well with the onginal CSM 1 process and remain well within the original

C8M 1 process speciiication limite.
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Appendix B
Product Characterization Report

Campadsan ofkey produc dedashesl prmmatss babwean CSM1 [Fab 1, Rav H] and CSM2 [Fab 2, Rav L] producis.

Praduct Characterzation Repart [preliminary]
Comparison of key product dateshest parameters betwesn the CSM1 [Fab 1, Rev H] and CSM2 [Fab 2, Rev L]
products.

Product Tested
O STK12C68
0 Package: “F", type Plastc 28 300 mi PDIP
0O Date Code (M40

Applicable Devices

The characierzation dats applies ip all devices lisied on page 1 of this report. Al devices are buillt from the same dis

with different bond-outs.

Test Conditions
0 Siendard set of all characierizaton parameters.
O  5temperatures (-40C, 0C, 25C, TOC, 85C).
O Swvolteges (4.0V, 4.5V, 5.00, 5.5V, 6.0V).

Data Analysis

The following tabls showa the datashest parameiers, specification limits, the CSM2 [Product Revision L marngin to
gpecification and the chamge in mangin to spec from GSM1 to CSM2. Where the change in mangin to spec column
ghows a positve number that indicates FAB2 material has more marngin than FAB1. Negative numbers in the mangin
o apec coblumn indicate leas mangin o apec for FAB2 compared in FAB1. The parameter values are derived from fhe
worst case averages of commercial temperature (0C to TOC) and voltage (4. 5V to 5.5V) condiions for samples from
each fab. Al teating was performed at the same time on the same tester, hardware, and program.

Summary

The cument production product ks now nunning well within datashest specifications with adequate margin on all
parameters. Value changes between product reviskon parameiers are nominal and should ot affect in-syatem
parformance.

Comective Actlons Completed

1. VEWITCH adjustment has bean made moving the Vawitch value from 4.01V to 4. 18V,
2. ICC3 adjustment has bean made increasing Cpk o 1.3

3. ICCA adjustment has bean made increasing Cpk b 1.3

4. 1562 adjustment has bean made increasing Cpkio 1.3

BTH-05-51-030 03 Page 3af 7
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&5ns A D'F:E“ Fah2
Symbol | # Paramater Spec :-I: = Cpk Cammant
Fabl
MIN |
READ CYCLE
ELGV 1 JChip Enable Acoass Time 45ns 240 12] 200
AVAN 2 JRead Cyca Tima 45 261 18] 2049
Lo 3 JAddmes Aoosss Time dng 228 14] 104
GLOW 4 JOulpul Enabie fo Data \Valid 20ns 158 03 173
A0 5 Oufput Hold afler Addmes Change 5 a9 1.0 110
BLOX § |Chip Enable fo Outpul Acive Gns 10.7 08)] 8=
EHOZ 7 |Chip Disable fo Oulpul Inacive 12ns 71 EI.EII 114
GLOX 8 JOutpul Enabie o Oulpul Acfve Ons 43 I'.'I.dl 48
GHGZ 9 |Cutpul Disable to Oupd Inaciive 12ns] 74 o8] a2
ELCCH 10 |Chip Enable fo Power Aclive On= Soa MNola WA NI |Guammnisad nol ieasisd
EHICCL 11 |Chip Disabie o Power Standby 45ns| Ses Nole HilA] HiA | Guaranisad nol lested
WRITE CYCLE #1
AN 12 [White Cyca Tima 45m 261 156] 208
WILWH 13 [Wrila Pulsa Widlh 3= 185 0.1 208
ELWH 14 Chip Enable o End of Write Ans 199 02] 332
DAYH 15 |Dala Selupio End of Wite 15ns) a1 0.5 135
WHIDX 18 |Dada Holl afler End of Wiite Ons Al 02 50
AW 17 Jhddress Sel-up to End of Wiile s 229 <08 382
AL 18 Address Sel-up io Stad of Wile On= 44 -l'.'l.ﬂl 49
WHAX 19 Jddmes Hald aflar End of Wiite On= 22 1] .dl A7
WLOE 20 [Wiite Enable lo Qulpul Disshle 14ns) 72 0 .ﬂl 1210
WLIOV M JOulpud valid afler and of Wiile 45ns 212 1 .'Ql 141
WHGN 21 |Ouipul Acve aflar End of Wiite Sns 122 = .1| 102
WRITE CYCLE 82
VA 12 |Whita Cycla Tima 45ne 261 18] 209
'WLIEH 13 [Wrila Pulse Widih Ans 18.5 03] 182
ELEH 14 |Chip Enable fo End of Wiile s 198 o] 327
DVEH 15 |Dala Sebupio End of Wile 15ns) 8.3 =0.4] a2
EHDX 16 |DataHol afer End of Wils On= a3 0.1 a7
AVEH 17 Jddress Sal-up to End of Wiita Ans 229 06 342
AVEL 18 Juddress Sel-up lo Stad of Wiite Ons A7 -0.9) 4.1
EHAX 19 JAddmes Had afler End of Wiile Ons 24 a .3' 41
HARDWARE STORE CYCLE
HLHZ = |soe Cydle Durafion 10ms 27 02 18
HLOF 23 [Time alowsd iocompl SRAM cyde Tus 052 0.1 17
HHO X 24 Hardwam Siore High fo Inhibi OF T00ns 310 20 21
HLHX 25 |Hardware Store Pulse Widh 158 108 0.0 9.0
HLBL A |Hardwam Slore Low Lo Siore Busy AWins 184 410 24
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£5ns A e Fab2 Fak2
Symbal | # Paramaler Epac Camemant
Spec Fakd o Cok
Fabl
AUTOETORE ! POWER-UP RECALL
RESTORE| &7 |F‘mﬂp Racal Dumfion S50us Wi WA N | Mot lested
HLHZ 28 |Stre Cydhe Duraion 10ms 27 02 18
VEBL 20 eailch lo HSE Low Wins 198 0.0 5.4
BLOFE A0 [Tirne io complate SRAM cyde Tus 04 L] | a3
VEWITCH | 31 |Low Valtage Trigger Lewvel A0V 0.18 =102 15
VRESET | 32 |Low Vaotage Resal Lavel kL 1.0 02 17
SOFTWARE-CONTROLLED STORE /| RECALL
VA 12 |Whita Cycla Tima 45ne 261 1 .ﬁl 209
AVEL 3 Puddress Selup Time Ons A7 -".'I.'EII 4.1
ELEH 35 |Clock Pluse Widihd. s 198 E|.1| 327
ELAX 3 phddmex Had Time A A5 i} HI 71
RECALL | &7 |Recall Duraion 20us a7 1 .tll 240
DC CHARACTERISTICE
I Pvve Voo Curmnt @ AV A=45ns BEmi 260 =20 a7
o2 Jive Voo Cumnd During Sioms A 11 0.1 a7
ICC3 Jvve Voo Curmnt {@200ns, 3.3, 250 10miy 0.a k] | 1.3 |Awe value measured
ICCA JAve Vieap Curmnt duding Aufostore 2 1.15 (05| 19
ISB1 jAve Voo SB curmnd @AVAV = 45ns Ml 740 0.7 5.8
ISB2 (Voo Standby Cument 15| 064 =014} 21
LKG input Leakaage Curnen i =TuA} Tl N WA HUA | Mot tested
IOLKG jOf-State Outpul Leakage Curmnd =Sl Sul Wi WA N | Mot lested
VIH Input Lagic "1" Lavel 22V 08 =017 240
VIL lnpul Lagc "07 Lavel 08V 0.35 0.08) 23
WOH j0uipul Logic 17 Valtage 24V 1.3 o8] 108
VDL }0uipul Logic "0 Vallage LY 0.19 0.0 21
VOLEU Logic 0" Voltage on HS B Oulpul 0.4 0.3 001 53
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Qualification Lifetest Report
CSM2 0.8 CMOS/SNOS Process, Simtek 64K 5V nvSRAM

Tast Mafiod Zandfors Readooint f]";‘ o Failure Datal
0 brs 77 a
. |Dyramic, Condifion D
High Tamparsbim Lo i d s, (Ful SRAMAray, 168 hrs 7 0
D pamfing Life
[pTony 1005 Eb?&m 1500 Frs 77 0
1000 br= 77 a Fam Bl @ 1K
0 brs 77 a
Uity e |48 b 77 a
Jib-S1c-883  [150C
Laten fon pA 1008 |Store ny aray ald hr G i b
[Rend slored data 500 Frs 77 a
1000 brs 77 a Zom Gis @ K
10 cycies 7T a
|StoraRacal cydies of full me amay oycdes
Endurancs Eimiak [Funcional check al i L 0
jraad painis 00K cycles v i}
1M oyl 77 a Zom Bis @ 1M cyces
ESD 514 za Hurman Body Modal i1 a P 18KV
Lakch-Up Irdagrity [JEDEC 78 |2 100ma, 700 8 a Pass #100mA, 700
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Additional Qualification Lifetest Data

CSM2 0.8p CMOS/SNOS Process, Simtek 256K 5V nvSRAM
Sama call desgn, padpheral crouty, process, oundry ine [see page 1]

Test Mathod Condifons Feadpont | Stariay | 597 Failure Detsil
i |Dynamic Ohey 467 a
[arperstira  [ESD2z T8 SRAMAT2Y 168k 487 a
DP';"E Lifa (A108 I 500 b 467 a
frmed [ Fab Lok 000 he] 467 0 |8 oo feie @ K0
Ohee] 400 a
sAhe 200 i
. 1 il at 10v/TOC equivabard.
b msed Bake 168hey 400 1 |Camecive acior
Flaton Son lsimiek |Storeny aray at br Retfiuts rilaniSon aoan S
IRaad slored data o mad points 1 fail al 10yrB5C equivalant
4 Fah Lok 500k 399 1 Cormecive acion
B jusd raen Bon Somen mil
4 bt 2 fails Svough 1K hrs.
1000 e 358 [i] Corracive acions complals &
verifind !
0oyces 283 Q
|BnraFRacall cypces of nv amray 100K cycin 268 a
Enduranca |Sirndek [Racal and Funchonal chack .
o e s SO0 cycies 288 a
1M eycme] 269 0 |26 Zam wik @ 10 opdas.
Eso UEDSD22  |Human Body Modal 5 0 |Paestmov
Atid
| sich-Lip
ey, JEDEC 78 |+ 100mA, 70C 8 0 |Pas si00ma, 700

Mote 1: 2 fallures recorded in retention testing [siore NV amay followed by unbissed bake with interim readpoints o
werify stored data patiem ks no comupied and all cells read comect data state]. Waler leved retention

screaning limite adusied o provide greater mangin against Data Sheet Retention specification.
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