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AR R3E2H B MEEER E NSRRI ERSTART™ vo 8%
TARFFEERE ) o L REMBERGEFISTART™ vEELEZ-BIST™ v2H
#2808 o START™ v5@SRAMAIEI EA{E1EEDAT A » EZ-BIST™ v2@SRAM
HIFHEDAT A o 7EEERFA L > START™ v5 EHEZ-BIST™ v2iXH TAIT

» B13EChatGPT ~ OpenAlfDeepSeeki®{t 7 RTLEE ZEREISSHY
BEX > HESTART™ v3EI LURA50%I HITHE ©

START™ V5 EAEZ-BIST™ V2R A 7 FZHSRAMBY st U X > H BB
START™ v3 » A LA4E¥250%HY SRAM ¥z BF [ o LEYh » START™ v5Ed
EZ-BIST™ v2 5815 7 SRAM B $& B &) # = (Auto-Clock Tracing) B9 If
ft > EEMCUER & R I LUBBLEINEE » BESE & R ASRAMBFSE KK
BOBEE T 1F > IRAMCUSESR R SRAMAIG BER £ A HVERE o
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ESRAMAIG EE A L » START™ vEEEZ-BIST™ V2ER AR E
FM{EZR ¥ UDA (User Defined Algorithm) » &5t 7 TEC 2.0 (Testing
Element Change)  TECRI U R &R ECPPEE » REEZFEBAEKS
MYTHNAEES > MUUEBRERESRAMMAIFH EE L BEAFRRAR
5t > ZEDPPMEVIZEHIBHNEMAE Z o

FBUDARYER] » AT SRAMBY A BB AE1T Tty &st 0 W
B Féés) BANEE—K > B8 Tttty B FEMBEG1 ) EEHN
HSRAMEVAIGEERE > EHR A FER > AIURIER R ITHAEEER »
FIBTECE T HE—E ZAISRAMAIGER L » [#{EDPPM o
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R ©
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BIRIR) I U D mEHEE R R EFIDPPMAYEEK o tE5h » EHREFIME
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Date Time
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FEED
o SoCER:tB8EM » AFBEDFTHRIZMSCAN Flow » B2REEEEN
SCAN# T

o SSNEIHITRIBSHAEBHIL R » RAEZRFRFEESCAN Chain& A
SEE A BB

e SSNEE GHSCAN Chain3 Bk Z B Segmentsa(Hierarchy » &
o] Y5 37 [ R

o iZEiBInsertion BitBYHEHAE WHE & F& Z 2 UCRI s Bk
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A Efascisie Al BRI E

EZ-TEC (Testing Element Change)

BRZRERAWAR  BHRNEFE ZERR THREAICPAIF(Chip Probe
Test » F&AIE)MFTRIE (Final Test » 4RI PEEL L IRAEIER > &
HAEASEEFE EZRNITA o SAIRKFRAZERTEC (Test Element
Change)Ifse » YAGUI (BRE#RMENTE)ER » R IERRAEREREN
TARATERIL > BHTENEMIYIES  EEMERNAEERZE 2
LEEE CPRIEMFTRE NS ERERTTREM - BIfERE R REEACH
RZHIMBISTE R > taefR B IRIGHIBISTERE » WIAIPHZUIEAIRIGE
I AR PERA LFRIBANER M EEY o

EZ-TECEEES
e Coexist with existing MBIST's circuits
e Decouple existing SRAM testing algorithms from Elements
e Element-Based architecture testing algorithms for reducing
area obviously
e Easyto change SRAM testing algorithms through JTAG
interface, after finishing CP phases

EZ-TECZEHE[E

EZ-TECEE$ B IR E N Bl E B ARG (MBIST)EDAT A1(E
> EHoHRCREENREESHELENER » BEFEHIAMMBISTE
BREE > SIEEEELZBASENERLERES o SRAM_sARFE A
SRAM7TE °» MISRAM_t{Z&RMBISTERIEEEASRAMBIN M © FBZ T 23
T SRAMBVIEHIFH SR R R B R R 2524 > BUIPFE G ER » EX
SRAM_t7YH ° R%&EBIEEE1I5008%IEEE1149.1 T EZRITEE - Hp »
ERMNIGARERZBMEFEE (Clock Domain) » EClock Domainid
AEZ-TECE=REAE T > BRI EZEZIERSRAM o
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HEBElementfREEEMarch CHERZE
EZ-TECERER AR MERZEF TMETHOD FOR GENERATING A
MEMORY BUILT-IN SELF-TEST ALGORITHM CIRCUIT1 BYt&=1EZE
¥ o EZ-TECSETECPAIGPEE: » ;B AERIBERAERKB/EAFRE
EMTEIER > ANTFEW, rWR, Rwrit® o MEAE R EEEEINETT
% > BIeJ4ER s RBMarch CHEEE o

/* Simulation */

| v oy
ALG cMDO = 6'bp|[1][11e0l W 7/ [lva)
ALG CMD1 = 6'bp|[1{|1001; TWR // |5[(ra|wb, rb)
ALG cMD2 = 6'be|je[[ee10} Rwr, // ||(rb|wa, ra) ”
ALG_cMD3 = 6'b1[[1[[1001} rWR // |<|(rla,wb, rb) March C
ALG cMD4 = 6'b1jo[[e010f Rwr 7/ |<|(rb|wa, ra)
ALG cMD5 = 6'blf[1[1000} | // |d(ra)
o ECIERVAE Y

SETREEHARERNLE - FREANUEBAIERES » H5dHH
AIEUESE X ©

parameter top default grp id width = 1;
parameter top default meb id width = 1;
parameter top_default SEQ STATE WIDTH = 2;
parameter top default RAM SEQ IDLE = 2'dO;
parameter top default RAM SEQ PRE = 2'dl;
parameter top default RAM SEQ APPLY = 2'd2;
parameter top default RAM SEQ DONE = 2'd3;
parameter top default SEQ ADDR WIDTH = 10;
parameter top default action width = 4;
parameter Rwr = 4'b0010;
parameter r = 4'b1000;
parameter rwR = 4'b1001;
parameter w = 4'b1100;
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e BT E1TS
ERETLUERINER Interface » FNJTAG ~ Testbench® /Y
send_commandETREEHERAE BRI ENITA ©

send_command task
send_command = {PRL_ON, GRP_EN, MEB_ID, BG, ALG_CMD,
MEN}

e PRL_ON : RAEZELITHIH

e GRP_EN : JAEZEAIFBIGroup (EE1XZ&1{EGroup)

e MEB_ID : JREZEREBIMemory ID (T01 KR ERERA)

e BG : REREBIBackgroundlEF

BG[1:0] Pattern
00 OxOF — Ox5A
01 OxOF
10 Ox5A
11 OxOF — Ox5A

e ALG_CMD ={ALG_CMD12,ALG_CMD11,...,ALG_CMDI,
ALG_CMDO}
e MEN : ExEMemory BIST:HIE
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ALG_CMD

ALG_CMDO0~12 = {direction, cmd_parity, action}

direction : addressHIEMIER (0 : AE > 1 : [RE)
—{E8:8/E=Mbackground (1 : a >

cmd_parity : &fEelementiysE
0:b)
action : HMBISTHcoder » EH F Eelement{RIEKE o

EZ-TEC7 Y mEMIMiI
EZ-TECSZ$EIEEE1149.1FIEEE15004 & © Ee » MCK (Memory BIST
Clock)ZMBISTHYRFEEENSE ; RSTN (Memory BIST Reset)ZMBISTHY

EEE o
Signal Description MBIST
IEEE1149.1 MCK MBIST Clock
TDI Test Data In RSTN MBIST Reset
TDO Test Data Out
TMS Test Mode State
TRST Test Reset
TCK Test Clock
IEEE1500
WSI Wrapper Serial Input
WSO Wrapper Serial Output
WRCK Wrapper Serial Clock
WRSTN Wrapper Reset
UpdateWR | Update Wrapper Register
ShiftWR Shift Wrapper Register
SelectWIR Select Wrapper Instruction Register
CaptureWR | Capture Wrapper Register

13
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Signal

Description

Signal

Description

Signal Port SRAM
(sram_sp_1024x32)

Dual Port SRAM
(sram_dp_1024x64)

CLK Clock CLKA Clock A

A[9:0] Address CLKB Clock B

D[5:0] Data In TAA[9:0] Address A
CEN Chip Enable TAB[9:0] Address B
WEN Write Enable TDA[63:0] Data In A
Q[5:0] Data Out TDB[63:0] Data In B
Two Port SRAM (rf_2p_24x28) | TCENA Chip Enable A
CLKA Clock A TCENB Chip Enable B
CLKB Clock B TWENA Write Enable A
AA[4:0] Address A TWENB Write Enable B
AB[4:0] Address B QA[63:0] Data Out A
DB[27:0] Data In B QB[63:0] Data Out B
CENA Chip Enable A

CENB Chip Enable B

QA[27:0] Data Out A

EZ-TEC;KA:E
ALG_CMDE&O0~1289:15% - BRI 6{ITTEFAALG_CMD_reg > B
IRFE#{TMarch CHBEEE1TA o

-]
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L
L
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B
L

14



>L\ Technical White Paper

EZ-TECEfE &L
EERENES  SRIRHREZA T Hardware SharingfI#E:& » Frld
ESRAMMYEEEZ » mEM AT/ o

Memory Instance 20 30 40 50
2410.379998 3282.678005 4158.378012 5021.226019
Area(um?)
1.42% 1.29% 1.22% 1.18%
library tcbn28hpcplusbwp35p140ssg0p9vm40c_ccs
condition MEM = 1024x32 = 8481.255250 um?
frequency MCK = 10MHz, TCK = 10MHz

EBREE®R > FAETLUBEBEZ-TEC IPIECPRIR MR » AR EE X
175 c BREEATRERBMBISTRBHNBERT » EFBAEMBKRER
MBIST % > TS7E|J$4$S'ZE|’\JEZ-TEC IPERSE S H EE N E R KHISRAM
SAFFHMVRAEREREE > EMiEE MR N REILFEZEDPPM o

Function Change algorithms after CP
Algorithms All algorithms of START
Interface SRAM interface, JTAG

SRAM's types SP - 2P - DP

Configurable Other functions of START

Change
testing
algorithms
after CP
phases
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