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j? HModule: Error Check and Correction
;>
;7 BANK 1 MODULE
;;
i
}ﬁ'
;¥ FUNCTION Ecc : BOOLEAN
>
;2 PROCEDURE TestMod8{ J :
s PROCEDURE Testd( J
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PROCEDURE Shi ftAndXor{ UYAR R1,R2,R3,R4,R5,R6
WORD { !!r8 } 2
WORD { I1r8 }
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Function: Ecc

correctabie.
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Inputs: { none
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The method used was prepared by:
Meil Glover
Data Systems Technology Corp.
1801 Aspen 5t.
Broomfield, Co. 80020
{ 303 > 466-5228

b
> Duiputs:
>
i
p K1 =
i BitLengih{ EccField } - 41
;2 = { 14532 ¥E8 + 2%8 + 6% - 41
;2 = 4287
;}
P Correction Span = 12 bits
p
i R2Mask = $00
5 R3Mask = $0OF
s V
;¥ Syndrome Bgtes begin at ReadArray.PBufiEcc
;7 Loca% Uariables:
;¥ R1 : BYTE { Irt }
B R2 D BYTE { ir2 }
;7 R3 : BYTE { ir3 }
* R4 : BYTE { 'rd }
Gy RS : BYTE { tr5 }
;7 Rb : BYTE { IrB }
s Larrectab!e : BO

OLEAN { 1r?/bit 7

This module contains all the relevant files pertaining
to the ECC method and algorithm used on Hidget.

BYTE { r1:6 } >

This function is responsible for 12 checking if the data in the
ReadBuffer is correctable and 2) correcting that data if it is

o : BOOLEAN { zero flag is set if not correctable }

BitLength( DataField } + BitLength{ CrcField » +



Aligned : BOOLEAN { ir?/bit 6 }
Done : BOOLEAN { 1r?/bit 5}
J : WORD { 1irB }

Algori thm:

BEG!N
Ri
R2
A2
R4

SyndromeBytel 1
SyndromeBytel 2
SyndromeBytel 3

1 { most significant byte }

1

1
SyndromeBytel 4 }

]

1
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R3 SyndromeBytel 3

RE SyndromeBytel 6

iF ¢ R 1=R2Z=R3=R4=R5=R6=0 >
THEN Ecc := False

ELSE

L Y R L R "

= K1

Aligned := False

Done := False

Correctable = False

HHILE ¢ R1 =0 > 00
ShiftRegsleft 1 Byte { Lefi-Hand justify syndrome }
J=J+8

{hile NOTC Done > OR MOTC Aligned > DD
Shi ftAndXor
IFCRi =017
THEN
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IF ¢ R4=R5=R6=0 » AND ¢ R2*R2Mask = 0 > AND
{ R3*R3Mask 2
THEN

R R T Y

Aligned = True
‘ Testlods
IF NOT¢ Rlighed > THEN Test(
IF MOTC Done 2> THEN J = J - 1

A

[N

RO S

HHILE HOTC Done > DD
Shi ftAndXor
iF{Rt=10 3
THEM TestHods
ELSE TestD
IF NOT Done > THEM J = 4 — 1

w“w e

iF Correctable
THEN
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J :=JDIV 8

Bufferil J 1 := Bufferil J 1 XOR R2
Bufferii M1 1 := Bufferil J+1 ] XOR R3
Bufferil J+2 1 := Bufferil J+2 1 XOR R4
BlockMove{ Buffer2, RBuffer »
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Ecc := Correctable
END
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Ki _ .Equ 4287
Rz2Mask .Equ 0



Ratask
Ece_Lorrectabie
Ecc_Al igned
Ecc_Done

Ecc:

Ecc id lp:

Ecc LHJ While:

Ecc_Rlgn:

Ecc RI_Y:

Ecc Al _2:

Ecc_Shift:

.Equ
Equ
.Equ
.Equ

Cir
Ld
Ld

Ld
Ld
Ld
Ld
Ld

Ldei
Oor
Dinz
Jp

Or
Jr

Ld
Ld
Ld
Ld
Ld
Cir
fidd
Rde
Jr

Call
Jr

Ld
Or
Or
Ld
And
DF'
Jr

Or
Call

Tm
Jr

Call

Tm
Jr

Decw

Tm
Jr

Call

Jr

$oF
§e0
$40
$z20

Ir? ;clear booleans
irg,® HIBYTE. K1
Irg, ® { DUBYTE. K1

v, 80 ;get ready to check for ail zero symdrome
'rB,®5 ;lood six bytes ;R1. .R6 := Syndrome Bytes
{rC,#% HIBYTE. RBufiEcc

{rD,® LOWBYTE. RBUf1Ecc

Irfl, Mlirk _Sys+$01 ; load syndrome bytes into registers

2irA,@11rC
Irg,®21rf
'rB,Ecc ld ip
Z,Ecc_End

Irt,ir1 ;HHILE ¢ R1 =0 ) DO
Mz,Ecc.Algn

Iri, ir2 ;shift left
tr2, 1r3
3, trd
Ird, Ird
13, Irb
irb

irg, g
irg,#0
Ecc 1 HJ Hhile

ol

bigte

=4+ 8

Shi ftAndXor
Mz, Ecc A1

irQ, ird ;iF {( R4=R5S=R6=0 >
e, IrS

ird, ird

IrF,Ir3 ;AND ¢ R¥R3Mask = 0 )
trF, #R3Mask

trQ, IrF

Nz,Ecc Al_1

ir?, %Ecc Al igned
TestHodd

Ir?, 3Ece Al ighed
Mz,Ecc RI_2

Tesil

ir?,%Ece_Done
Hz,Ecc Lrct

Hrg ; J = d -1

Ir?, #Ece_Done+Ecc_fil igned
Z,Ecc_Rign

Shi f tAndXor
Hz,Ecc Shft_Eise



Call TestlodB
Jr Ecc_Shft_2
Ecc_Shft_Else: Call TestO
Ecc Shft_2: Tm Ir?,%Ecc_Done
Jr Nz, Ecc Crct
Decu Heg ; 4 :=d - 1
Jr Ece_5hift
Ecc_Lrct: Tm Ir?,%Ece_Lorrectable
Jr Z2,Ecc_End
Ld IrfA,#%3 ; J :=J DIV S8
Ecc_Dive: Rro iIrg
Frc trg
Binz IrfA,Ecc_Dive
fAnd Irg,%§1F ;mask of f any unwanted carries
Ld ird,* HIBYTE. RDummy
Ld IrD, # LOWBYTE. ROummy
Add irD, IrQ
Adc IrC, Ir@
Ld 1P, irk_Sys+$02 ;start with R2
Ld Irfl,®3 ;correct 3 bytes
Eco frct ip: Lde irt,@1ipC
Xor Irt,RirE
Ld 2irB, Irl
Ldei 2lirC,RirB
Binz IrA,Ecc Lret lp
Ld r2,#* HIBYTE. RBuf_To_Buf2
Ld Ir3,% LOWBYTE. RBuf_To_BufZ
Call Bank_Call ,
Tm Ir?,#Ece_Correctable ;=et correciable flag
Ecc_End: Jp Bank_Ret
LSTOFF
.bo External
.LSTON
.Page
FEFRRRRIIIIRIIIIRRINRRIRIEIFINRED
;*
;3 Procedure: ShiftAndXor
1
b This procedure i=s used to shift the current syndrome bytes
32 ¢ assumed to be located in !r1:6 » to the right 1 bit and then
i Xor the syndromes with the reciprocal polynomial if needed.
.;I?
;? Inputs:
o3 © R1 : BYTE { Iri }
;® Rz : BYTE { r2 }
;3 R3 : BYTE { ir3 }
1 R4 : BYTE { ird }
;? RS : BYTE { !r3 }
i R6 : BYTE { Irb }
:} Outputs:



; R1 : BYTE { 'ri }
; RZ : BYTE { ir2 }
; R3 : BYTE { Ir3 }
; R4 : BYTE { 'r4 }
; RS : BYTE { Ir5 }
; RE& : BYTE { Ir5 }
; Aigorithm:

: BEGIN

Shift the syndromes right 1 bit with carry
IF the Isbof Rbwas a 1 { if carry }

B L L

. THEN

; Rt := R1 XOR 140

; Rz := B2 XOR 12

; R3 := R3 X0R 10

; R4 := R4 XOR 40

; RS := RS XOR 24

; R6 := ARG XOR 8

: END
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FIN

Shi fifAndXor:
Ld IrC,#5 shift & bytes
Ld trD, Mirk_Sys+$01 ;start with R
Ref

S A XorLp: Rrc 2irD
Inc irD
Oinz W, 5 A Yor Lp
Jr He,5_ A _Xor_End
Yor trl, %140
Xor ir2, %12
Xor 1r3,%10
Xor trd, #40
Xor 5,824
Xor irb, 83

S A Xor_End: Or el irl IF ( BI1SD 2. L.
Ret
.LSTOFF
.00 External
LLETOH
.Poge

GRERI IR IR IR RISy
3

2

;¥ Procedure: TestHod§

e

e This procedure is used to test if { JHOD 8 =0 3.
3

4 Inputs:



;v J : WORD { !ir8 }
;e
1R Qutputs: { none }
-y
3 Scoped Global Uariables Changed: |
;¥ Done : ir?/bit 5
;F Correctable : Ir?/bit 7
;".'-
;¥ figorithm:
e
i BEGIN
b IF(JMODEB =0 >
;3 THEN
;2 Done = True
;¥ Correctable = True
i* END
‘;}-
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Fin
TesthMods:
Ld ird, irg
And v, %07 ;get remainder from division
Jr Nz, Tstld8 _Done
Or ir?, #Ece_DonetbEcc_Correctakie

TstMde_Done: Ret
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E} Procedure: TestO

P

;2 This procedure is used to test if ( J =10 3.
¥

b Inputs:

o> Jd : HORD { !Irg8 }

;3

0¥ Outputs: { nore }

E> Scoped Global Uariables Changed:
;2 Done @ Wr?/bit 5

i Correctabie : Ir?/bit 7
37

;¥ Algorithm:

2

i BEGIN

;¥ IFCd=10 12

;e THEN

;% Done = True

¥ Correctable = True

3 END
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Testl:

TstD _Done:
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FIN

Ld
Or
Jr

or
And

Ret

.LSTOFF

Internal

Ird, Ir8
0, 1rQ IF Cd =0 3.
Mz, Tst0_Done

ir?, #Ecc_Done
Ir?, #$FF-Ecc_Lorrectabie



