SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

D2661, DECEMBER 1982 —REVISED DECEMBER 1985

® Detects and Corrects Single-Bit Errors ‘ALS632A, 'ALS633 . . . JD PACKAGE
® Detects and Flags Dual-Bit Errors (TOP VIEWI
] . - - oot  s2hv
® Built-In Diagnostic Capability MERRE ’ o gsfc
® Fast Write and Read Cycle Processing ERR[]3 50 [180
Times pBo 4 49 [JDB31
DB1[s 48 JDOB30
® Byte-Write Capability . . . “ALS632A and g:gg 6 47 gg:;:
. 7 46
ALS633 o84 0o = Pos27
® Dependable Texas Instruments Quality and Ol'éggg ] aa §D_B_26
A 10 43 [JOEB3
Reliability ose g 11 = Pos2s
DEVICE PACKAGE | BYTE-WRITE OUTPUT QS;E :; ::) ggzzoa
ALS632A 52-pin yes 3-State pBe {14 39 dpB23
[ALS633 52-pin yes Open-Collector _bBa1s 3s QDB22
[ ALS634 48-pin no 3-State oeB1 E ® ¥ %0552
[ ALS635 48-pin no Open-Collector g:l?c " * :EZZQ
o DB12[J 19 3a[JpB19
description pB13d 20 33floB1s
The ‘ALS632A and ‘ALS633 through ‘ALS635 pereQz  poer 2
devices are 32-bit parallel error detection and cee (23 30 dcBo
carrection circuits (EDACs) in 52-pin {*ALS632A cBs 24 29 PcB1 »
and *ALS633) or 48-pin (‘ALS634 and ‘ALS635) _cealas 28 Pes2 ]
600-mil packages. The EDACs use a modified oFcE 26 _27fice3 o
Hamming code to generate a 7-bit check word . 3
from a 32-bit data word. This check word is 'ALS632A, 'ALS633 . . . FN PACKAGE a
stored along with the data word during the (TOP VIEW) —
memory write cycle. During the memory read <2 oo (7]
cycle, the 39-bit words from memory are vulda g|§ IE 0880288 0v0u -
processed by the EDACs to determine if errors e e e e ey
have occurred in memory. 98 76 54 3 2 16867666564636261
NC {]10 6a[|NC
Single-bit errors in the 32-bit data word are DB3 [N sa[|NC
flagged and corrected. i g:g %‘2 :3E g::?
13
Single-bit errors in the 7-bit check word are OEBO {]14 s6[{ DB26
flagged, and the CPU sends the EDAC through DB6 815 55[] OEB3
the correction cycle even though the 32-bit data gﬁ; j:s :‘; gg:i
word is not in error. The correction cycle will GNo P18 s2( GnD
simply pass along the original 32-bit data word pas f]1e - 51 GND
in this case and produce error syndrome bits to pB9 [J20 s0(]oB23
pinpoint the error-generating location. ﬁ; %;; ::E %g
Dual-bit errors are flagged but not corrected. pe11 [J23 a7[]oB21
These errors may occur in any two bits of the pB12 [J24 46[] o820
39-bit data word from memory (two errors in the 0B13 %gg EE gg::
32-bit data word, two errors in the 7-bit check pes 27 28 20 30 31 32 32 34 35 36 37 38 39.40 4142 43
word, or one error in each word). The gross-error O O O e R S oD
condition of all lows or all highs from memory zz2 B 2388 g 3888 za zz
will be detected. Otherwise, errors in three or
more bits of the 39-bit word are beyond the NC —No internal connection
capabilities of these devices to detect.
This d ins i ion on p in . Copyright ® 1985, Texas Instruments Incorporated
more than one phase of development. The status of #
mech deics s Indicaed o the pages)speityin it Texas 2-81
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SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

Read-modify-write (byte-control) operations can be performed with the ‘ALS632A and ‘ALS633 EDACs
by using output tatch enable, LEDBO, and the individual OEBO thru OEB3 byte contral pins.

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the
contents of the DB and CB input latches. These will determine if the failure occurred in memory or in the
EDAC.

‘ALS634, '‘ALS635 . . . JD PACKAGE

‘ALS634, 'ALS635 . . . FN PACKAGE

(TOP VIEW) (TOP VIEW)
P U o oo
weRR g1 e hvec 0o2a8EEL 88, 28850y
ERR[]2 a7s1 Z2z000WiZZ2>>nwhHhooozz
== S
pso g 46150 58 76 543 2 168676665640636261
pB1 [+ 45 [JDB31 NCjio eo[JNC
pB2 s 44 1DB30 DB3[]11 sa(] NC
pB3 {6 43 DB29 pB4afi2 ss[] DB28
pBa Q7 22DB28 08513 s7(] DB27
pBs 8 a1 pB27 GEOB1a s6[] DB26
oeos Qo a0 pB26 D86 ()15 55| NC
pee 10 s9[dDB25 08716 54 (] DB25
by Q1 ssos24 GND[]17 saf] bB24
GNo 12 37 B GND GND[]18 52{] GND
2 pes Q13 36 JDB23 oesflig 51 (] GND
peg 14 asflpB22 pB9[]20 50 (] DB23
ps10 {15 3afipB21 NC[l21 ag[] DB22
- oe11Q1s 33 oBs20 cBi1o[)22 ag(] NC
7 o120 17 3200pB19 DB11[J23 47(] DB21
-_ os13 e a1fos18 pe12[]24 46(] DB20
() pg14 [ 19 soJDB17 oe13f)2s as(}pB19
o pB15 20 20 oB16 pe14[]26 4{{pB18
< CBGE 21 28 ]CBO 27 28 29 30 313232 34 35 36 37 38 3940 4142 43
sS. dz e P e P P T P P P P P P e P
o CB5 UO00O0WLOWUWIMONCOD®~O QO
o ca 23 26 ce2 22252888888885522
n oece [ 24 sPcBe3 o o fala)
NC —No internal connection
TABLE 1. WRITE CONTROL FUNCTION
MEMORY| EDAC [CONTROL DB CONTROL DB OUTPUT LATCH cB ERROR FLAGS
cveLe | Frunction | 1 so DATA /O OEBn OR ('ALS632A, ‘ALS633) [ CHECK /O |CONTROL FRR MR
OEDB LEDBO OECB
Generate Output
Writ L L Input H X L H H
e check word P check bitst
TSee Table 2 for details on check bit generation.
memory write cycle details
During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven
16-input parity generators using the 32-bit data word as defined in Table 2. These seven check bits are
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory
read cycle for error detection and correction.
’
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SNH4ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 2. PARITY ALGORITHM

CHECK WORD 32-BIT DATA WORD

BIT 313029 28 27 26 2524 232221201918 17161514 13121110 9 8 7 6 5§ 4 3 2 1 O
CBO X X X X X X X X X X X X X X X X
cB1 X X X X X X X X X X X X X X X X
cB2 X X X X X X X X X X X X X X X X
cB3 X X X X X X X X X X X X X X X X
cB4 X X X X X X X X X X X X X X X X

cBS X X X X X X X X X X X X X X X X

CB6 X X X X X X X X X X X X X X X X

The seven check bits are parity bits derived from the matrix of data bits as indicated by "*X"* for each bit.

error detection and correction details

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be
able to determine whether the data from memory is acceptable to use as presented to the bus, the error
flags must be tested to determine if they are at the high level.

The first case in Table 3 represents the normatl, no-error conditions. The EDAC presents highs on both
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt
indication for the CPU.

TABLE 3. ERROR FUNCTION

TOTAL NUMBER OF ERRORS ERROR FLAGS
32-BiT DATA WORD 7-BIT CHECK WORD ERR MERR
(o] H H Not applicable

DATA CORRECTION

Correction
Correctian
Interrupt
Interrupt

oON = Q=0

0
1
1
o]
2

[l ol o
~ - II

Interrupt

Error detection is accomplished as the 7-bi* check word and the 32-bit data word from memory are applied
to internal parity generators/checkers. If the parity of all seven groupings of data and check bits are correct,
it is assumed that no error has occurred and both error flags will be high.

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error
flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three
or five bits of the 7-bit check word. Any single error in the 7-bit check word changes the state of only
that one bit. In either case, the single error flag (ERR} will be set low while the dual error flag (MERR) witl
remain high.

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable
since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error
is detected.

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error,
or an uncorrectable error has occurred and will produce erroneous results in all three cases. It shouid be
noted that the gross-error conditions of all lows and all highs will be detected.

{i’
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SN54ALSG32A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 4. READ, FLAG, AND CORRECT FUNCTION

MEMORY | EDAC ICONTROL DBENTROL DB OUTPUT LATCH ce ERROR FLAGS
ovcLe | FuncTion s1 S0 DATA 1/O OEBn_OR ('AL863i‘ALSG33) CHECK 1/0 COﬁEOL AR WIERR
OEDB LEDBO OECB

Read Read & flag H L Input H X Input H Enabledt
Latch input Latched Latched

Read data & check H H input H L input H Enabledt
bits data check word
Output Qutput Output

Read corrected data H H | corrected L X syndrome L Enabledt
& syndrome bits] data word bitst

TSee Table 3 for error description.
*See Table 6 for error location.

As the corrected word is made available on the data I/O porf {DBO thru DB31}, the check word I/O port
(CBO thru CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate
the bad memory chip. See Tabile 5 for syndrome decoding.

ais1 Y

S3OIAB
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"SN54ALS632A, SN54ALS633 THRU SN54ALSE35 -
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 5. SYNDROME DECODING

SYNDROME BITS SYNDROME BITS SYNDROME BITS SYNDROME BITS
6!':4321OERROR65432105;“‘0"654321OERR0R 6543210ERR°R
LLLLLLL]J| unc LHLLLLL|[2bit]|HLLLLLL]J 2-bit HHLLLLL]| unc
LLLLLLH| 2bi LHLLLLH]| un HLLLLLH]un HHLLLLH]| 2-bit
LLLLLHLF 2bit LHLLULHLY]| OB7 HLLLLHL]| unc HHLLLHL]| 2bit

L LLLLHHIJ unc LHLLLHH| 2bit |JHLLLLHH]| 2bit HHLLLHH| DB23
LLLLHLLJ| 2bit LHLLHLL/| DB6 HLLLHLL]J unc HHLLHLL]| 2bit
LLLLHLH| un LHLLHLH| 2bit |[fHLLLHLH|[ 2bit HHLLHLH| DB22
LLLLHHL/| uc LHLLHHL]| 2bit []HLLLHHL|[ 2bit HHLLHHL]| DB21

L LLLHHHL 2bit LHLLHHH| DBS HLLLHHH]| unc HHLLHHH]| 2bit
LLLHLLLJ[ 2bit LHLHLTLL| DB4 HLLHLLLJ[ unc HHLHLL L[ 2bit
LLLHLLH]| unc LHLHLLH| 2bit |[]HLLHLLH|[ 2bit HHLHLLH| DB20
LLLHLHL|DB3||LHLHLHL]| 2bit |{[HLLHLHL]| 2bit HHLHLHL| DB19

L LLHLHH]| 2bit LHLHLHH| DB3 H L LHLHH]| DBIS HHLHLHH]| 2bit
LLLHHLLJ| unc LHLHHLLJ 2bit |[[HLLHHLL/| 2bit HHLHHLL]| DB18

L LLHHLH| 2bit L HLHHLH]| DB2 HLLHHLH]| uc HHLHHLH]| 2bit
LLLHHHL]| 2bit LHLHHHL]| uc HLLHHHL/| DBI4 HHLHHHL]| 2bit
LLLHHHH| DB30||L HLHHHH]| 2bit |[|[HLLHHHH]| 2bit HHLHHHHI cBa

L LHLLLL]| 2bit LHHLLLL]| DBO HLHLLLL]| uc HHHLLLL]| 2bit
LLHLLLHI unc LHHULLH| 2bit [{HLHLLLH|[ 2bit HHHLLLH| DB18
LLHLLHL{DB29||L HHLULHUL| 2bit||HLHLLHL]| 2bit HHHLLHL]| uc 2
L LHLLHH/| 2bit LHHLLHH|[ uc HLHLLHH| DB13 HHHLLHH]| 2bit

L L HLHLL| DB28|{L HH LHLLJ 2bit|[HLHLHLL]J| 2bit HHHLHLL| DB17
LLHLHLH| 2bit LHHLHLH]| DB HLHLHLH| DB12 HHHLHLH]| 2bit 8
L LHLHHL| 2bit LHHLHHL]| unc HLHLHHL]| DB11 HHHLHHL]| 2bit Q
LLHLHHH| DB27{|[L HH LHHH]| 2bit [|HLHLHHH]| 2bit HHHLHHH] cB3 S
LLHHLTLL|DB26||[L HHHLLL]J] 2bit |fH LHHLL L} 2bit HHHHLTLL]| unc [
L LHHLLH| 2bit LHHHLTLH]| uc HLHHLLH| DBIO HHHHLL H{ 2bit (o]
L LHHLHL|[ 2bit LHHHLHL]| unc HLHHLHL] DBS HHHHLHL]| 2bit —
L LHHLHH| DB25[|L HHH L HH{ 2bit f|H L HHLHH] 2bit HHHHLHH]| cB2 7))
LLHHHL L[ 2bit LHHHHLL| unc HLHHHLL]| DB8 HHHHHLL/| 2bit -1
LLHHHLUH| DB24|{L HHHHLH| 2bit|[HLHHHLH| 2bit HHHHHLH|CB
LLHHHHL| unc LHHHHHL]| 2bit {|{H L HHHHL/| 2bit HHHHHHL]| CBO

L LHHHHH]| 2bit LHHHHHH/| CB6 HLHHHHH]| CBS HHHHHHH| none
CB X= error in check bit X
DB Y= error in data bit ¥
2-bit = double-bit error
unc = uncorrectable multibit error
read-modify-write (byte control) operations

The ‘ALSB32A and ‘ALS633 devices are capable of byte-write operations. The 39-bit word from memory

must first be latched into the DB and CB input latches. This is easily accomplished by switching from the

read and flag mode (S1 = H, SO = L) to the latch input mode {S1 = H, SO = H}. The EDAC will then
make any corrections, if necessary, to the data word and place it at the input of of the output data latch.

This data word must then be latched into the output data latch by taking LEDBO from a low to a high.

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO
controls DBO-DB7 (byte 0), OEB1 controls DB8-DB15 (byte 1), OEB2 controls DB16-DB23 (byte 2], and

OEB3 controls DB24-DB31 (byte 3). Placing a high on the byte control will disable the output and the user

can modify the byte. If a low is placed on the byte control, then the original byte is allowed to pass onto

the data bus unchanged. If the original data word is altered through byte control, a new check word must

be generated before it is written back into memory. This is easily accomplished by taking control S1 and

SO low. Table 6 lists the read-modify-write functions.

T *IP
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SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 6. READ-MODIFY-WRITE FUNCTION

MEMORY CONTROL — DB OUTPUT cB ERROR FLAG
EDAC FUNCTION BYTEnt OEBnt LATCH CHECK 1/0 -
CYCLE s1 SO —_ CONTROL ERR MERR
LEDBQ
Read Read & Flag H L Input H X Input H Enabled
. Latched Latched
Read | LAtch input data H H Input H L input H Enabled
& check bits npu inpu nable
data check word
Latched Hi-Z H
Latch corrected | [ . ( {  [FTST-"" =
. output Output
Read data word into H H H H Enabled
data Syndrome L
output latch i
word bits
Input
Modify appropriate modified H
Modif byt bytes & BYTEO Outy
odity yte or bytes L R A _ H utput L " H
Jwrite generate new Output check word
check word unchanged L
BYTEO

tOEBO controls DBO-DB7 (BYTEQ), OEB1 controls DB8-DB15 (BYTE1), OEB3 controls DB16-DB23 (BYTE2}, OEB3 controls DB24-DB31

2 (BYTE3).

diagnostic operations

-

2] The ‘ALS632A and ‘ALS633 thru ‘ALS635 are capable of diagnostics that allow the user to determine
whether the EDAC or the memory is failing. The diagnostic function tables will help the user to see the

!'? possibilities for diagnostic control.

<. In the diagnostic mode (S1 = L, SO = H), the checkword is latched into the input latch while the data

8 input latch remains transparent. This lets the user apply various data words against a fixed known

1773 checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should

be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs
the latched checkword. With the ‘ALS632A and ‘ALS633, the diagnostic data word can be latched into
the output data latch and verified. It should be noted that the ‘ALS634 and ‘ALS635 do not have this
pass-through capability because they do not contain an output data latch. By changing from the diagnostic
mode (S1 = L, SO = H) to the correction mode (S1 = H, SO = H), the user can verify that the EDAC
wilt correct the diagnostic data word. Also, the syndrome bits can be produced to verify that the EDAC
pinpoints the error location. Table 7 (‘ALSB32A and ‘ALS633) and Table 8 (‘ALS634 and ‘ALS635) list

the diagnostic functions.

{i’
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32-8IT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 7. ‘ALS632A, ‘ALS633 DIAGNOSTIC FUNCTION

Mat eri al
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DB BYTE | DB QUTPUT cB
CONTROL ERROR FLAGS
EDAC FUNCTION s1 S0 DATA I/0 CONTROL LATCH CHECK /O CONTROL ERR WERR
OEBn LEDBO QOECB
Input correct input correct
Read & fla H L H X H H H
9 data word check bits
L. i h
atch mp_ut check Input Latched
word while data . . .
. . L H diagnostic H L input H Enabled
input latch remains .
data word T check bits
transparent
Latch diagnostic Input Output latched L
data word into L H diagnostic H H check bits Enabled
output latch data word Hi-Z H
. . Latched Output
Latch diagnostic X
. input syndrome L
data word into H H ) . H H N Enabled
) ¢ latch diagnostic bits
n atch [ 1 - 4 | e = -————
ey data word Hi-Z H
N Output
Output diagnostic Output utpu
. . syndrome L
data word & H H diagnostic L H bits Enabled
syndrome bits data word - —————— r———— 2
Hi-Z
Qutput corrected QOutput Output
' ! »
diagnostic data corrected syndrome L
9 H H ‘ : L L v Enabled o
word & output diagnostic | bits | QO
syndrome bits data word Hi-Z H .;
— [}
TDiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data Q
word will contain errors in two bit locations.
7,]
TABLE 8. ‘ALS634, ‘ALS635 DIAGNOSTIC FUNCTION -
CONTROL DB CONTROL DB CONTROL ERROR FLAGS
EDAC FUNCTION DATA 1/O _— CHECK 1/0 —_— o e
S1 S0 OEDB OECB ERR MERR
Input correct Input correct
R fl H L H H H
ead & flag data word check bits H
Latch input check
. . Input .
bits while data ) R Latched input
. ) L H diagnostic H 5 H Enabled
input latch remains check bits
data word T
transparent
Output input nput Output input
npu utput # u
utput inp L H diagnostic H put inp L Enabled
check bits t check bits
data word
Latch diagnostic Latched input Output L
data into H H diagnostic H syndrome bits Enabled
input latch data word Hi-Z H
QOutput corrected Output corrected Output L
diagnostic H H diagnostic L syndrome bits Enabled
data word data word Rz~ TTTT T TH H -
TDiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data
word will contain errors in two bit locations.
.J’
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SN54ALS632A, SN54ALS633, SN74ALS632A, SN74ALSG33
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

‘ALS632A, 'ALS633 logic diagram (positive logic)

DECODER
X/Y SYNDRGME
0 GENERATOR
oo =1
so —1 3 L A o—
1
s1— 2 sib———m8M8m8M O—
r' s CHECK-BIT 7
2 GENERATOR }—5= SaaN
LATCHES N
c1 7 \
CBO- __ 7, ', N\
ces #—11D 7
MUX Y [7
'S & X-OR]
BUFFERS bo] co |5 fa2 7 -
2 7 7 — ¢ ! N
> % o e ERROR
OECB — O} EN DETECTOR
r LATCHES
n
- Cc1
O 8 LJEN ERRO ERR
o DB0-DB7 4> # 10 32 R [O—— ERR
< 8, >
= DB8-DB15 -4 - 10 7 MULTI-
o 8-DB1 8 7~ ERROR o MERR
[1+3 DB16-DB23 4> < 1D
7] 8 L 4
DB24-DB31-4» 7 1D
L A 4 A
8{8{8{8f BUFFERS 32,
BIT-IN-
OEBO
OJEN 8, . ERROR v ERROR
—* e CORRECTOR DECODER
OEB1 O 8 LATCHES =1 L fen
7.
— 32 32 4
OEB2 —0O 1D}-€=54
8 32,
c1 [32 7 <
OEB3 ———(} 8 X-OR]

LEDBO

*‘ALS632A has 3-state {\)) check-bit and data outputs.
‘ALS633 has open-collector (€) check-bit and data outputs.

*
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SN54ALS634, SN54ALS635, SN74ALS634, SN74ALS635
32.BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

‘ALS634, ‘ALS635 logic diagram (positive logic)

DECODER
XY SYNDROME
0 GENERATOR
[} o 7 = =1
so—]1 3 ” z
1
$1—)2 3p 7 4 CHECK-BIT
2 GENERATOR |— O—
({See Table 2) —\
LATCHES N
—\
c1 ,
cBo- 7 ,
ogs ¥ 1D N
MUX v 7
' 4 X-OR]
BUFFERS oG P F32 7, =
— <
L4 G1
7 7
* g < 0 7" * ERROR
0Ece —— O EN DETECTOR
(See Table 3) g;
LATCHES L o
EN ERROR JO— ERR q>,
(o3} 32, n
32 . -
DBO-DB31 —tb—— 4 32 10 7, MULTI — Q
ERROR 7
v -l
32,
32|
k BIT-IN-
ERROR v ERROR
BUFFERS CORRECTOR L DECODER
4 =1 EN
7
>3
< 32, |
%k <4 32, -
GEDB —JEN (32 i ¢
X-OR]}
*'ALS634 has 3-state () check-bit and data outputs.
'ALS635 has open-collector (@) check-bit and data outputs.
T {l’
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SN54ALS632A, SN54ALS633 THRU SN54ALS63Y
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VcC (see Note 1)
input voltage: CB and DB

All others
Operating free-air temperature range:

SN74ALS632A, SN74ALS633 thru SN74ALS635
Operating case temperature range:

SN54ALS632A, SN54ALSE33 thru SN54ALS635
Storage temperature range

recommended operating conditions

-56°C to 1256°C
~656°C 10 150°C

SN54ALS632A SN74ALS632A
SN54ALS633 < SN74ALS633 ~~
THRU p THRU UNIT
SN54ALS635 SN74ALS635
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
V4 High-level input voltage 2 2 Vv
V|L Low-level input voltage 0.8 0.8 Vv
2 lon High-level output current ERR or MERR > —o4 -04 mA
DB or CB ‘ALS632A, 'ALS634 -1 -2.6
5, lpL Low-level output current ERR or MERR 4 8 mA
it DB or CB 12 24
w] tw  Pulse duration LEDBO ‘ow 25 25 ns
oD (1} Data and check word before SO1 15 10
<. (S1=H) ;
(2] {2} SO high before LEDBOT (S1=H)T 45 45
3 {3} LEDBO high before the earlier of o o
S04 or S14Y
) (4) TEDBO high before $11 (SO =H) 0 0
tsu Setup time (5) Diagnostic data word before S11 15 ns
{SO=H) 10
(6) Diagnostic check ward before the 15 10
later of S1{ or SAT
{7) Diagnostic data word before
—_— 25 20
[EDBO! (S1=L and SO=H|*
(8] Read-mode, SO low and S1 high 35 30
(9] Data and check word after SOT 20 15
(S1=H)
. (10} Data word after $11 (SO=H| 20 15
th Hald time (11} Check word after the later of ne
S1l or SO 20 15
(12) Diagnostic data word after
TEDBOT (S1=L, SO=H}* ° 0
teorr Correction time (see Figure 1) 65 58 ns
TCc Operating case temperature -55 125 °C
TA Operating free-air temperature o] 70 °C
TThese times ensure that corrected data is saved in the output data latch.
#These times ensure that the diagnostic data word is saved in the output data latch.
2.90 TExAS Q’
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SN54ALS632A, SN54ALS634, SN74ALS632A, SN74ALS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH 3-STATE OUTPUTS

'ALS632A, ‘ALS634 electrical characteristics over recommended operating temperature range (unless
otherwise noted)

SNS4ALS632A « SN74ALS632A
PARAMETER TEST CONDITIONS SN54ALS634 -~ SN74ALS634 UNIT
miN TYPt mMAX | MIN TYPT  MAX
ViK Vee = 45V, | = ~18 mA -1.5 -15| v
All outputs Vee = 45V 1w055V, Igy = —0.4 mA vee -2 Vee -2
VOH DB or CB Vee = 4.5V, lopH = -1 mMA 2.4 3.3 \%
Vee = 4.5V, loH = -2.6 mA 2.4 3.2
JE Vee - 45V, oL = 4 mA 0.25 0.4 0.25 0.4
ERR or MERR Vee = 4.5V, lpL = 8 mA 0.35 0.5
Vou Voo - 4.5V, oL = 12 mA 025 04 025 o4 "
DB or CB Voc = 45V, oL = 24 mA 035 05
) S0 or 51 Vee = 5.5V, Vy=7V 0.1 o1 |
All others Veeg = 5.5V, V) =556V 0.1 0.1
Ul s Vec-ssv.  M-27V o]
" [oroners? vee 88V, Wi=o04v o xn
108 Vce = 5.5 V., Vo = 2.25 V - 30 —112 | -30 —112 | mA
Icc Vee = 5.5V, See Note 1 160 250 160 250 | mA

T All typical values are at Voc = 5V, Ta = 25°C.

¥ For IO ports, the parameters ljq and ||| include the off-state output current.

§ The output conditions have been chosen ta produce a current that closely approximates one half of the true short-circuit output current, 10s.
NOTE 1: Icc is measured with S0 and S1 at 4.5 V and all CB and DB pins grounded.

‘ALS632A switching characteristics, V¢ = 4.5V t0 5.5V, CL = 50 pF, Tc = ~-55°C to 125°C
for SNG4ALS632A, TA = 0°C to 70°C for SN74ALS632A

PARAMETER (::;:L“_:) (ou?:un TEST CONDITIONS MT'L\'E’“ALS“;:X M?:MALSS:::X uNIT
tpd DB and CB T S1=H, SO=L, R, =500 @ 10 43 { 10 40 ns
DB ERR S1=L, SO=H, R =500 @ 10 43 10 40
toa DB and CB MERR S1=H, SO=L, R =500 @0 15 67 15 55 ns
P DB MERR S1=L, SO=H, R =500 @ 15 67 15 55
tod S0l and S11 CB R1=R2=5000Q 10 60 10 48 ns
tPLH SOl and S11 ERR RL = 500 & 5 30 5 25 ns
tod DB cB S1=L, SO=L, R1=R2=500 0 10 60 10 48 ns
thd LEDBO! DB S1=X, SO=H, R1=R2=500Q 7 35 7 30 ns
1pd 5771 c8 SO=H, R1=R2=500 Q 10 60 10 50 ns
ten OECB! cB SO=H, S1=X, R1=R2=500 Q 2 30 2 25 ns
tdis OECB! cB SO=H, S1=X, R1=R2=500 Q 2 30 2 25 ns
ten BEBO thru OEB3! D8 S0=H, S1=X, R1=R2=500 Q 2 30 2 25 ns
tdis DEBO thru DEB31T DB SO=H, S1=X, R1=R2= 500 Q| 2 30 2 25 ns
PRODUCTION DATA documents contain information
¢t of p"hli'inin."..d.:y '..aP ?.:‘:‘f.‘s I::::f::':n:: Towvac b
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SN54ALS634, SN74ALS634
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH 3-STATE OUTPUTS

*ALS634 switching characteristics, VCC = 4.5 Vto 5.5V, CL = 50 pF, Tgc = —55°C to 125°C
for SN54ALS634, Ta = 0°C to 70°C for SN74ALS634
FROM TO SN54ALS634 ~ SN74ALS634
PARAMETER TEST CONDITIONS
(INPUT} {OUTPUT) MIN MAX | MIN MAX uNIT
J— S1=H, SO=L, R =500 Q 10 4 1
tpd DB and CB ERR L 3 0 20 | s
S1=L, SO=H, R_=500Q 10 43 10 40
. S1=H, SO=L, R_. =500 @ 15 67 15 55
t DB and CB MERR
pd an S1=L, S0=H, R_=500 75 67 | 15 56 | ™
tpd SOl and S11 CcB R1=R2=500 Q 10 60 10 48 ns
TPLH SO0l and S14 ERR RL = 500 Q@ 5 30 5 25 ns
tpd DB CB S1=L, SO=L, R1=R2=500 Q 10 60 10 48 ns
tpd S11 cB SO=H, R1=R2=500 7 35 7 30 ns
ten OECB! CcB S1=X, S0=H, R1=R2=500 0 2 30 2 25 ns
tdis OECB! cB S1=X, SO=H, R1=R2=500 @ 2 30 2 25 ns
ten OEDB! DB S1=X, SO=H, R1=R2=500 @ 2 30 2 30 ns
tdis OEDB? DB S1=X, SO=H, R1=R2=500Q 2 30 2 25 ns
-
w
—
o
(5]
<
(2]
(1]
w
PRODUCTION DATA documents contain information .
eurro:nt as of puhlinﬁ(ion date. rrTuductsl cotnfnrm §u T b
ifications per the terms of Texas Instruments
2-92 Shandard warranty. Products ing does not E

INSTRUMENTS
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PRODUCT SN54ALS633, SN74ALS633
PREVIEW 32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH OPEN-COLLECTOR OUTPUTS

'ALS633 electrical characteristics over recommended operating temperature range {unless otherwise

noted)
PARAMETER TEST CONDITIONS SN54ALS633 SN74ALSE33 uNIT
MIN TYPT mAX | MIN TYP'T mMAX
ViK Ve = 45V, ) = —18 mA -1.5 -1.5 v
VOH ERR or MERR Ve = 45V 1055V, loy = —04mA  |Voe-2 Vee-2 \
loH DB or CB Vee = 45V, VOoH = 6.5 V 0.1 0.1 mA
. Vce = 45V, = ] . ) .
ER or MIERR cC = 45V loL = 4 mA 0.25 04 0.256 0.4
. Ve = 45V, oL = 8 mA 035 0.5 v
L
Vee = 45V, oL = 12 mA - } ;
DB or CB cc oL m 0.26 04 025 04
Voo = 45V, oL = 24 mA 035 0.5
, SO or S1 Vee = 5.5 V, V=7V 0.1 0.1
! Al othars Vee = 55V, V| =55V 01 or | ™
SO or S1
I o Vee = 55V, V=27V 20 24 ,a
All others¥ . 20 20
SO or S1 -0. ~0.
kL or Vee = 6.5V, V) =04V 04 0.4 mA
All others¥ -0.1 ~0.1
10§ | ERR or MERR Vee = 5.5V, Vo = 225V -30 -112 | -30 -112 | mA
Icc Vce = 5.5 V., See Note 1 150 250 150 250 | mA 2

T All typical values are at Vcc = 5V, Ta = 25°C.
*For IO ports, the parameters ) and ||| include the off-state output current.

8 The output conditions have been chosen to produce a current that closely approximates ane half of the true short-circuit output current, Ins. 0
NOTE 1: Igg is measured with SO and S1 at 4.5 V and all CB and DB pins grounded. 8
‘ALS633 switching characteristics, VCC = 4.5V t0 5.5V, C. = 50 pF, Tc = —-55°C to 125°C q>a
for SN54ALS633, Ta = 0°C to 70°C for SN74ALS633 o
FROM TO SNB4ALS633 SN74ALS633 s
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS NN MAX MIN MAX UNIT g
thd DB and CB T S1=H, SO=L, R =500 @ 10 43 10 40 ns
DB ERR S1=L, SO=H, R =500 @ 10 43 10 40
¢ DB and CB MERR S1=H, SO=L, R =500 @ 15 67 15 55 ns
pd S1=L, SO=H, R_=500 @ 15 87 15 55
tpd S0l and S1! CcB RL=680 Q 10 75 10 60 ns
PLH SOl and S1i ERR R =500 Q 5 30 5 25 ns
tpd DB CcB S1=L, SO=L, R =680 0 10 70 10 60 ns
tpd LEDBO! [s]:] S1=X, SO=H, R_=680 Q 15 70 15 50 ns
tpd S11 cB SO=H, RL =680 Q 10 60 10 45 ns
tPLH OECB? (o] S1=X, S0=H, R =680 Q 2 35 2 30 ns
tPHL OECB! CB S1=X, SO=H, R_ =680 Q 2 35 2 30 ns
tpLH OEBO thru OEB31 DB S1=X, SO=H, R =680 2 2 35 2 30 ns
tPHL OEBO thru OEB3| DB S$1=X, SO=H, R =680 @ 2 35 2 30 ns
PRODUCT PREVIEW documents contain informatien .
apumtacts, s e, dea, e, o Texas WP
specifications are design goals. Texas Instruments 2-93

reserves the right to change or discontinue thess lNS’rRUMEN']‘S
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SN54ALS635, SN74ALS635 PRODUCT
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS PREVIEW
WITH OPEN-COLLECTOR OUTPUTS

'ALS635 electrical characteristics over recommended operating temperature range (uniess otherwise

noted)
PARAMETER TEST CONDITIONS SNSAALSE3S - SN74ALS635 uNIT
MiN TYPT Max | miNn  TypT  mAX
ViK Vee = 4.5V, = —18 mA 15 1% %
Vo | ERR or MERR Vee = 45V1055V, lgy = ~0.4mA  |vee-2 vee-2 Y,
IoH DB or CB Vee = 45V, VoH = 6.5V 0.1 0.1 mA
— Veo = 45V, oL = 4 mA ) ; ; ;
R o MERR cC oL m 025 0.4 0.25 0.4
v Voo - 4.5V, oL = 8 mA G35 0.5 v
oL 0B or CB Voo = 4.5V, oL = 12 mA 025 0.4 025 04
vVeg = 4.5V, oL = 24 mA 0.35 0.5
: S0 or 51 Voo = 5.5V, V=7V N
! Al others Ve = 5.5V, V=55V m
S0 or S1
H o Vee = 5.5V, V| =27V WA
Ali others®
SO or S1
n o Vee = 5.5V, V=04V mA
All others ¥
0§ | ERR or MERR Ve = 5.5V, Vo = 2.25 V -30 -112 | -30 ~112 | ma
ice Veo = 5.5V, See Note 1 150 150 mA

N

T Al typical values are at Voo = 5V, Ta = 25°C.
tFor /O ports, the parameters |4 and l include the off-state output current.

- & The output conditions have been chosen to produce a current that clasely approximates one half of the true short-circuit output current, log.

2 NOTE 1: Igg is measured with SO and St at 4.5 V and all CB and DB pins grounded.

O 'ALS635 switching characteristics, VeCc = 4.5V t0 5.6 V, CL = 50 pF, Tc = -55 °C to 125°C

2 for SN54ALS635, TA = 0°C to 70°C for SN74ALS635

—

o FROM TO SN54A . N

8 PARAMETER {INPUT} (OUTPUT) TEST CONDITIONS MIN TVPL'ssal!\-:IAX MI: 7':::?563;AX UNIT
tpd DB and CB T S1=H, SO=L, R =500 2 26 26 ns

[o]:] ERR S1=L, SO=H, R =500 26 26

PR s o % % ns
tpd SOl and S1! CB RL =680 @ 40 40 ns
P H S0l and S1! ERR R =500 14 14 ns
tpd DB cB S1=L, SO=L, R =680 40 40 ns
tpd st DB SO=H, R_ =680 2 40 40 ns
tpLH OECB! CcB S1=X, SO=H, R =680 24 24 ns
tPHL OECBI CB S1=X, SO=H, R =680 @ 24 24 ns
tPLH OEDB! DB St=X, SO=H, R =680 Q 24 24 ns
TPHL OEDB! [o]:] S1=X. S0=H, R =680 @ 24 24 ns

T All typical values are at Vog = 5V, Ta = 25°C.

PRODUCT PREVIEW documents contain information .
on products in the formative or design phase of ¢
2 danllfnpman. Ch;rlcluristilc ‘Ajl(l Ilml nth:r TEXAS
- spacifications are design goals. Texas Instruments
94 rssnrvu the right to o =us or discontinue these INSTRUMEN]S

products without noti
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SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

. s ORRECT
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FIGURE 1. READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS
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FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS
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SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
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