SEEMNERICERE FIN6EERE
BEEXIKABEEXRBEOER(CHABH L EREFEERBANIUSEEANRXRLEMINGE - DIERESR] AEC-
Q100 RUFREL - EMITEERHIS - SRR STARTMV IR Y R E2EN R EEAE AN ENTIE
RBEEAR BRHEEENTEE(EEREFINEE 10:POT 2.0 (Power_On Test), ECC (Error-Correcting-Code),
UDA (User Defined Algorithm)& I8k - :Z@R A ARE U URER ANER - BERAIE AT ERRENER
BfmA BETELZE -

— ~ POT 2.0 (Power_On Test)

LINBENAR -

POT20 EEFEMERIFEEZNIRE  LTEHESERBAZEMEBNE FEm - SERRIEREERE
FERETRERN - WAETAIERY - SRAREME T BEAREENEEEE’INEER POT
2.0 MNA START™Mv3 TR . qJPEFREREERSTENMAGIER POT NS - WA T3
LIBERIE A

® ROM : Iz A< (Command)?E A ROM -

® RTL: #AIan <& AH RTL #itiH) ROM -

® Basic : #24 host_MEN 155% - #fTCBEERI -

® CPU: oJli&Ei CPU TiEAIF fE< AR5l BIST B/ -

TEFEF EtEENNA LATCH_GO =2ERThEE - M—RRsCiBie i — o T0E T e RS S5 iR AR SRR AT -
EFERENER TR IRIE R EERMAIE - M Error Injection RIINEE - BETEE RS Test Pattern
Generator F1& A AR ERRE BIST B IEMEMAIIERE RN - BEARIRIGN BIST ERKOISEE - LI - FH
POT 2.0 ¥ - MRl FTRIECIRASEERR - S AE AR RETROIRARIBE -

2. FAAH :
€ START™ v3 ( BFL) :
F set pot EIBRE - WE—F7R -

set parallel on = no # yes, no

set reduce address simulation = no # yes, no

set rom_half_access = no # yes, no

set rom result shiftin = yes # yes, no

set rom result shiftout = no # yes, no

set specify clock_mux = no # yes, no

set specify dt port value = no # yes, no

set ipeline = no # ves .  no

set pot = rom # no, rom, hw rom, basic , cpu |}
ﬁ_ crion =10 7oy, Te

B — POT IR
i. set pot = rom or set pot =hw_rom

R AE pot ZIEA "rom” AR AT IEKEEA ROM ; 52 %E pot EIEA "hw_rom” AR E
A RTL ##itAY ROM - X #E4 Hardwired ROM - &&52AL BFL £2 BII T2 - EAAEYE VB
EARI T B fEER -



POT WIIEIRE - T BN A —EERE - /515 ROM i1Ei2/Hardwired ROM, ROM Controller ]
MBIST/MBISR - #[@ _Fi7~ -

B4t ROM Controller W I#77 POT INEEE - EEHW‘EQE ROM 2 1&52/Hardwired ROM YR
AN - EEIAITEHIFIES MBIST - FBETEERE - BRI E5E28E5% - MBISR A28
FHITIBERE -

ROM interface Enable 5'8“a| MBIST/

Controller g MBISR

(Hardwired ROM (BISR.vV)
or ROM memory)

B POT 1&i%E

.17 POT INEEAB RN IERRZE - SYS_POT % POT HIMABERNSE - ILEASRANEN# - ROM Controller
=% ROM ECf2A%/Hardwired ROM #ETTEEVHIEIES - WA RIS EEE - OH MGO,
MRD, RGO ek SR AR - MBI =F'K -

RF_ROM_CEM
RP_ROM_ULZ2330]

RF_ROM_ADDRC1:01

IMTEG_RP_default_HGO
IMTEG_RP_default_MRD
IMTEG_RP_default_RGO

INTEG_top_default_HMGO

INTEG_top_default _MRD

B = POT MHEAN R E



POT= "“rom” 3§ “hw_rom"” # MBIST/MBISR RJ=H55% AR N & U PR -

Name Direction|Width Description

The system boot is ready to enable BISR logics

SYS_READY input 1 (hard repair only)

“1’b1”: Ready to load data from NVM storage)
SYS POT input 1 |Enable Power on test (normal function test only)

The shifting of configuration data is completed
(hard repair only).

BOOT_CFG_DONE| output 1
“1’b1”: the scan is completed
“1’b0”: the scan is progressing

The clock signal for storage device, BISR logics

RCK input L land configuration buffer

The reset signal for storage device, BISR logics

RRST nput 11 and configuration buffer

Indicates if the test is ended or not.
MRD output 1 |0: The test is uncompleted.
1: The test is ended.

Indicates if the test is failed or not.

MGO output 1 |0: The test is failed.
1: The test is passed.

Indicates if the logic can be repaired or not.
RGO output 1 |0: The logic cannot be repaired.
1: The logic can be repaired. (MBISR CTR only.)

&Y hw_rom E3 rom B9 MBIST/MBISR &H5%

EEELFA ROM ZRE </ Verilog 1E2€ - IRIBEEAZERRETAY BIST I8 - EEMHBERIWS -
YNE A FR7N - Hardwired ROM 2 Verilog #2088 - #&RIElan <7 AH RTL f#&ZthY ROM - MNE7<Fh

-
7
:

@00000000 000000039 // digital_top_with_pad_digital_top_default [TRANS : 0",
'PRLLON : 1", 'GRP_EN : 11", '"MEB_ID : 00", 'MEN : 1]
@00000001 000359b6¢ // GOLD_SIGNATURE_T {'ctr_name’:
'digital_top_with_pad_digital_top_default', 'rom_tpg_position':
'digital_top_with_pad_digital_top_default_tpg_2_1_1'}
@00000002 000944229 // GOLD_SIGNATURE_2 {'ctr_name’:
'digital_top_with_pad_digital_top_default', 'rom_tpg_position":
'digital_top_with_pad_digital_top_default_tpg_2_1_2'}
@00000003 000b204e4 // GOLD_SIGNATURE_3 {'ctr_name":
'digital_top_with_pad_digital_top_default', 'rom_tpg_position':
'digital_top_with_pad_digital_top_default_tpg_2_1_3"}

BH A ROMHIEa<




iISTART

module rom_24_hw (
CLK,

A,

CEN,

Q

)

input CLK;
input [2:0] A;
input CEN;
output [23:0] Q;
reg [23:0] Q;

always@(posedge CLK)
begin
if(~CEN) begin
case(A)
0 : begin
Q <= 24'h000039; // digital_top_with_pad_digital_top_default [TRANS : 0,
'PRLLON : 1", 'GRP_EN : 11", '"MEB_ID : 00", '"MEN : 1]
end
1 : begin
Q <— 24'h359b6c; // GOLD_SIGNATURE_1 {'ctr_name':
'digital_top_with_pad_digital_top_default', 'rom_tpg_position':
'digital_top_with_pad_digital_top_default_tpg_2_1_1"}
end
2 : begin
Q <= 24'h9442a9; // GOLD_SIGNATURE_2 {'ctr_name":
'digital_top_with_pad_digital_top_default', 'rom_tpg_position':
'digital_top_with_pad_digital_top_default_tpg_2_1_2'}
end
3 : begin
Q <= 24'hb204e4; // GOLD_SIGNATURE_3 {'ctr_name":
'digital_top_with_pad_digital_top_default', 'rom_tpg_position':
'digital_top_with_pad_digital_top_default_tpg_2_1_3"}
end
default : Q < Q;
endcase
end
end

endmodule

87~ Hardwired ROM 4 Verilog 23
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ii. setpot = basic

A 7E pot EIRAS “basic” #§E4S host_MEN 5% 4% - i FHEREN ACIEES R - 1 0JE MGO, MRD,
RGO SR B AVRIEAAR - "basic" BIEELE ZFIEIIE - BTN -

Signal Name Description
* host MEN: Indicates to enable or disable MBIST/MBISR.
* MRD Indicates if the test is ended or not.

0: The test is uncompleted

1: The test is ended

* MGO Indicates if the test is failed or not.
0: The test is failed

1: The test is passed

* RGO Indicates if the logic can be repaired or not.
0: The logic cannot be repaired.
1: The logic can be repaired. (MBISR CTR only.)

Bt basic #I8R) MBIST/MBISR &.5%

iii. setpot=cpu

F2TE pot BIEA "cpu" DS EHEEFEETT BIST EREAVIEH - WoJHFAZ.bfl {2 2:8E - NE
J\FR7R - 32/NZEINIHEE - BI4A diagnosis_memory_info INEEOIH#TIE LATCH_GO &5k - SFERER
DURER T BRES A FERR VAL IR RS ARTR - ARoR/NZRCIBAe A TER - MEINFIR -

set diagnosis support = no # yes, no

set diagnosis data sharing = no # yes, no
FSet diagnosis memory into = no # yes, no |

set diagnosis time info = no # yes, no

B )\ BFL t Latch_GO &%

bl top_default_HG0

I B top_default_HRD

b B top_d=fault _LATCH_GOC7:0]

Ve & top_default_LATCH_GOLE]

@ B top_default_LATCH_GOLS]

el B top_default_LATCH_GOC4]

Ve & top_default_LATCH_GOL3]

e B top_default_LATCH_GOCZ]

el & top_default_LATCH_GOC1]

e = top_default_LATCH_GOLOD

71 Latch_GO &



+ ECC (Error-Correcting-Code)

1.INBETTAR :

ECC (Error-Correcting-Code) 215 = B &S E s E R R IE SR — @ 4RE 55 - EEWIREBRCDHR
WERMSRTR I EEEHTER  JEARTZENMBEEERRTFIEF - ECiEB A E - ECC BEER
ERA A EEREECREINERNEE1ERE -

RmeEAEARE - 1% BERBNSEE  HosERTRERY  EMNEEERR - ™M ECC BIINEE
FElRE @A ETHNEEMMOISEY -

AR RIS IRt ECC BOINRE - FEEBEEACIBASIEN ECC IhaE - A Lo E B FEAEME! 2bits AUEHR -
K 1bit WMEIE - MEARARRIEIRR M ECC FERZBAREE ( Parity Check ) FZERE - 2REERIEME
B ARz % 271> Parity + Data bit - BN RIRE R RE S 22bits 5 - £ 6bits 89 ECC Z&
B2 48 R 16bit ROBIHE -

2.FAAR :
& E START™ v3 (BFL) :
A set ecc_function ZEIEELE R EN 75 = LA set ecc_prefix :2E ecc B - WE 17~ -

| set ecc _prefix = top_ECC |
set Q pipeline = no
set repair mode = yes
set soft repair = yes
[Set ecc tunction = yes #ecc tunction|]

set skip bist path

B+ ECC REHEIE
31758 BFL £2 BII ii2 %% - B ECC AR RIBEDS - B+ — - B+ _Fiw -

==

B+— encoder &I& B+_ decoder E &



ECC )& [E - data_noise BiCIEs2H data BARISEMNREE - BB MEE - 540 correct data -
A7 O] 347 data (E1E - MME+=Fi"~ -

El data_noizel[31:0]

fer B correct_datal24:0]

E+= ECCKIE

 UDA (User Defined Algorithm)

1. UDA THEETTAR :

BEERHRAVESE

M RNCERBECBERRAERRIES S  STEEBRRNAEEE THEA

SEEHEGITS - AW : EREERLERE March C*(14N)E2 March C(1IN)RYESDE - RIERE

FEZ 25N -
March C+ >(wa) >(ra,wb,rb) >(rb,wa,ra) <(ra,wb,rb) <(rb,wa,ra) <(ra)
March C- >(wa) >(ra,wb) >(rb,wa) >(ra) <(ra,wb) <(rb,wa) <(ra)

AR T 88 7 e & B E&RESAINEE UDA (User Defined Algorithm) TIIBT#REEESEE - HEE
RITER (element)EkR - KRR BB Ol 485E AR 23N -

>(wa) >(ra,wb,rb) >(rb,wa,ra) <(ra,wb,rb) <(rb,wa,ra)

>(ra,wb) >(rb,wa) >(ra) <(ra,wb) <(rb,wa) <(ra)

UDA DIt laRiE - BB ETENIIIES - EREELMERE - IE U7 -

ig:
=

Y3

uUp
DN

Address HH 0 B 81
Address HE A ERBTE

ADD_INC+ | H UP = DN =7 » address + 1 3% address - 1

N
R(A)
W(A)
S

r

.
r

AMAE R ERRTE
Read memory data » #530AIE 5% Read &) pattern A
Write memory data » #EI0AIEES S write £ pattern A
Testing Sleeping
&FS-~[E#] operation
SEALE TRY element

B+ PUTHrriRE



B EERENE (GUI) - KFMTHEEEAEERELF - METHFR -

UDA Editor x

UDA Setting | UDA File |

~Basic ~Algorithm
Algorithm Name I— rINST
Memory Type  [SP - Direction IUP—LI

~Background / Pamtern———————— Command IW(A], l Add
New BackgToundl New Patternl
A oo 7]
T Clear | SLP | Ok |

GenerateHW(A) vI Add |
-

E+7 UDA B (CRIFEM|

2. EAA:
Z38 UDA BIFERIENE - tRENRETER - FETABBEMCREMTENSRERREG - &5
WRREHEEE - ERREANRMU EFE - SElBEELESIA -

UDA Editor x
UDA Setting | UDA File | HELERARGRE
Basic -|Algorithm
JH Bk 44 F Algorithm Name I CINST Sy EAddressELsE
71 i s ok Memory Type  [SP - Direction |UP 'I gggiﬁﬂﬂk@ﬁ
Background / Pattern Command |W(A), 'I Add
Backgroundz% iE| New Background' New Par[ern|
A IOOOO 'I
“Element Clear I SLP | Ok I
%E %ﬁ%’ffﬁéﬁ Generate | |W(A) v| Add |
S

B +7N BRACEETEZT

8
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226 —1& March C RESEE - FIHEIFCIRETE - ScHUESANRRER - #1% UDAFile JBREE AR E
RUAESR - Wik T Export - BIOJiGIILEEAB L ALt 18 - SREBE.bf BREED - BRE LTLxt B 2K - STH
BANo EL L IDESAR BIST 81 - B+t~ +/\ -~ + 7R -

UDA Setting | UDA File |

~Basic - Algorithm
Algorithm Name W rINST
Memory Type  |SP - Direction lm

~Background / Pattern————— Command IR(A), - Add
New Backgroundl New Pal:ternl R(A),

A 0000 v
B 1111 -

rElement

Generate | IW(A) 'I Add | | |
Ii Clear SLP Ok
'_ "

UP:W(A):
UP:R(A),W(B);
UP:R(B),W(A);
UP:R(A);
DOWN:R(A),W(B);
DOWN:R(B),W(A);
DOWN:R(A);

B+t March CEEA%TE

UDA Setting  UDA File |

User Defined Testing Algorithms - march ¢
{
INST UP {W(A);}
INST UP {R(A),W(B);}
INST UP {R(B),W(A);}
INST UP {R(A);}
INST DN {R({A),W(B);}
INST DN {R(B),W({A);}
INST DN {R(A);}

REPEAT PAT A (0000);
REPEAT PAT B (1111);

B+ /\ EEAE L

define{user define algorithm}
set SP alg path = ./UDA/uda march 5w.txt
end define{user define algorithm}

B+ UDA EXEHRTE

fEE | IR
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