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

02661, DECEMBER 1982 —REVISED DECEMBER 1985

Detects and Corrects Single-Bit Errors

‘ALS632A, ‘ALS633 . . . JD PACKAGE

Hamming code to generate a 7-bit check word
from a 32-bit data word. This check word is
stored along with the data word during the
memory write cycle. During the memory read
cycle, the 39-bit words from memory are
processed by the EDACs to determine if errors
have occurred in memory.

Single-bit errors in the 32-bit data word are
flagged and corrected.

Single-bit errors in the 7-bit check word are
flagged, and the CPU sends the EDAC through
the correction cycle even though the 32-bit data
word is not in error. The correction cycle will
simply pass along the original 32-bit data word
in this case and produce error syndrome bits to
pinpoint the error-generating location.

Dual-bit errors are flagged but not corrected.
These errors may occur in any two bits of the
39-bit data word from memory (two errors in the
32-bit data word, two errors in the 7-bit check
word, or one error in each word). The gross-error
condition of all lows or all highs from memory
will be detected. Otherwise, errors in three or
more bits of the 39-bit word are beyond the
capabilities of these devices to detect.

Detects and Flags Dual-Bit Errors (TOP VIEW)

e . - . LEDBO ] 1 U s52[0vVce
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Times DBO Q4 49 1DB31
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DB4[s a5 [iDB27

® Dependable Texas Instruments Quality and _bB5Q9 4a JOB26

Reliability GeBo [ 10 43 [JOEB3
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087012 a1 fDB24

DEVICE | PACKAGE | BYTE-WRITE OUTPUT anod s swoBbaeno

[ ALSB32A §2-pin ves 3-State b {14 39ADB23

'ALS633 52-pin yes Open-Collector EQE 15 38 :|D_822

' ALS634 48-pin no 3-State SE%E 16 3; gg:gf

A . 17 3

ALSB35 48-pin no Open-Collector oe110 18 a5 AbB20

L oB12(] 19 3a[JDB19

description DB13(] 20 asPos1s

DB14 (] 21 D

The ALS632A and 'ALS633 through 'ALS635 peledn  mpoen
devices are 32-bit parallel error detection and cBe 23 30 QcBo
correction circuits (EDACs) in 52-pin (‘ALS632A [o:1] 8 P2 20 Pcan
and ‘ALS633) or 48-pin ('ALS634 and ‘ALS635) csalzs 2sca2
600-mil packages. The EDACs use a modified OECEQ 26 27 ces

‘ALS632A, 'ALS633 . . . FN PACKAGE
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This documant containg information on products in
more than one phase of development. The status of
aach device is indicated on the pagels specifying its
electrical characteristics.
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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 latch enable, LEDBO, and the individua! OEBO thru OEB3 byte control 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 iatches. These will determine if the failure occurred in memory or in the
EDAC.

N
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‘ALS634, ‘ALS636 . . . JD PACKAGE

‘ALS634, 'ALS635 . . . FN PACKAGE

(TOP VIEW) (TOP VIEW|
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NC - No internal connection
TABLE 1. WRITE CONTROL FUNCTION
DB CONTROL DB OUTPUT LATCH cs
MEMORY| EDAC iy , ERROR FLAGS
CYCLE | FUNCTION DATA I/0 OEBn OR (‘ALS632A, ‘ALS633) | CHECK /O |CONTROL AR WIERR
OEDB LEDBO OECB
Generate Output
i Input H X L H H
Write 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.
i
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SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 2. PARITY ALGORITHM

CHECK WORD 32-BIT DATA WORD

BIT 31 30 29 28 27 26 25 24 23 222120191817 16151413121110 9 8 7 6 56 4 3 2 1 0
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
CcB2 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

c8b 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 @ 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 normal, 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.

N

TABLE 3. ERROR FUNCTION

TOTAL NUMBER OF ERRORS ERROR FLAGS

JE— DATA TION
32-BIT DATA WORD __ 7-BIT CHECK WORD | ERR MERR CORREC
0 0

x|

Not applicable

LSI Devices

Correction

interrupt
interrupt

[nl e ol B~

H
H
H Correction
L
L
L

o]
1
1
o]
2

O N = O =

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 wili 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) will
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 should be
noted that the gross-error conditions of all lows and alil highs will be detected.
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SN54ALS632A, SN54ALS633 THRU SN54ALSG35
SN74ALS632A, SN74ALS633 THRU SN74ALSG35
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

TABLE 4. READ, FLAG, AND CORRECT FUNCTION

MEMORY | EDAC ICONTROL DBE)NTROL DB OUTPUT LATCH c8 ERROR FLAGS
cvele | FUNCTION s1 S0 DATA I/0 OEBLOR ('ALSG3£\LSS33) CHECK I/0 C(EVIEOL R MERR
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 Enabtedt
& syndrome bitg data word bits¥

tSee Table 3 for error description.
1See Table 5 for error location.

As the corrected word is made available on the data 1/O port (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 Table b for syndrome decoding.

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

TABLE 5. SYNDROME DECODING

SYNDROME BITS

SYNDROME BITS

SYNDROME BITS

SYNDROME BITS

654-3210““‘0“6543210ERROR6543210ERF‘0R 6!‘543210Em‘OR
LLriLriecett] ouc LHLLULLL|] 2bit [[HLLLLLLJ| 2bit HHLLLLL]J| unc
LLLLLLH 2-bit LHLLLLH unc HLLULULLH unc HHLLLLH 2-bit

L LLLtLHL 2-bit LHLLLHL D87 HLLULLHL unc HHLLLHL 2-bit

L LLLLHH unc L HLLLHH 2-bit HLLLLHH 2-bit HHLLLHH DB23
LLLLHLL| 2bit LHLLHLL]| DB6 HLLLHLL]J| unc HHLLHLL][ 2-bit
LLLLHLH unc LHLLHLH 2-bit HLLLHLH 2-bit HHLLHLH DB22
LLLLHHL| unc LHLLHHL| 2bit [|HLLLHHL] 2bit HHLLHHL]| DB21

L LLLHHH 2-bit LHLLHHH DB5 HLLLHHH unc HHLLHHH 2-bit

L LLHLLL 2-bit LHLHLLL DB4 HLLHLLTL unc HHLHLLTL 2-bit

L LLHLLH unc LHLHLLH 2-bit HLLHLLH 2-bit HHLHLLH D820
LLLHLAL|[ODB3||JLHLHLHL| 2bit |[[HLLHLHL]| 2bit HHLHLHL]| DBI9

L LLHLHH 2-bit LHLHLHH DB3 HLLHLHH DB15 HHLHLHH 2-bit
LLLHHLLJ| unc LHULHHLL| 2bit [[HLLHHLL]| 2bit HHLHHLL]| DBIB
LLLHHLH 2-bit LHLHHLH DB2 HLLHHLH unc HHLHHLH 2-bit
LLLHHHLUL| 2bit |[|[LHLHHHL]| unc HLLHHHL]| peia HHLHHHL| 2bit

L LLHHHH DB30 LHLHHHH 2-bit HLLHHHMH 2-bit HHLHHHH CcB4
LLHLLLL| 2bit][LHHLLLL]| DBO HLHLLLLYJ| unc HHHLLL L[ 2bit
LLHLLLH unc LHHLLLH 2-bit HLHLZLLH 2-bit HHHLLLMH DB16
LLHLLHUL|DB2O||LHHLLHL]| 2bit |[[HLHLLHL]| 2bit HHHLLHL]J| unc 2
L LHLLHH 2-bit LHHLLHH unc HLHKHKLLHH DB13 HHHLLHH 2-bit

L LHLHLL DB28 LHHLHLL 2-bit HLHLMHLL 2-bit HHHLHLL DB17
LLHLHLH| 2bit |[[LHHLHLH| DpB? HLHLHLH| DB12 HHHLHLH]| 2-bit 8
LLHLHHKL 2-bit LHHLHHL ung HLHLHHL DB11 HHHLHHL 2-bit Q
LLHLHHH|DB27|[L HH LHHBH| 2bit [[HLHLHHH| 2bit HHHLHHH]| cBa S
LLHHLTLL DB26 LHHHLLL 2-hit HLHHLLTL 2-bit HHHHLLL unc Q
LLHHLULH 2-bit LHHHLLMH unc HLHHLLH DB10 HHHHLLH 2-bit O
LLHHLHL 2-bit LHHHLHL unc HLHHLHL DB9 HHHHLHL 2-bit —
L LHHLHH DB25 LHHHLHH 2-bit HLHHLHH 2-bit HHHHLHH cB2 U,
Lt HHHLL 2-bit LHHHHLL unc HLHHHLL DB8 HHHHHLL 2-bit -]
LLHHHLH| DB24||{L HHHHLH| 2bit [[HLHHHLH]| 2bit HHHHHLH]| CB?
LLHHHHL unc LHHHHHL 2-bit HLHHHHL 2-bit HHHHHHL CBO
LLHHHHH 2-bit LHHHHHH CB6 HLHHHMHH cBb HHHHHHH nane
CB X= error in check bit X
DB Y= error in data bit Y
2-bit = double-bit error
unc = uncorrectabte multibit error
read-modify-write (byte control) operations

The ‘ALS632A 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 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

S0 low. Table 6 lists the read-modify-write functions.
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SNB4ALS632A, 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 ca ERROR FLAG
EDAC FUNCTION BYTEnt OEBnt LATCH | CHECK /O —
CYCLE s$1 SO CONTROL ERR MERR
LEDBO
Read Read & Flag H L Input H X Input H Enabted
. Latched Latched
Read Latch input data H H | t H L i 13 H Enabled
e & check bits ey ey nable
data check word
Latched Hi-Z H
Latch corrected | | VT —-- f—— =1
. output QOutput
Read data word into H H H H Enabled
data Syndrome L
output latch .
word bits
Input
Madify appropriate modified H
Modif byt bytes & BYTEO Qutput
odify vte or by Lo RBYTEC B H utpu L HoH
/write generate new Output check word
check word unchanged L
BYTEQ

N

TOEBO controls DBO-DB7 (BYTEOQ), OEB1 controls DB8-DB15 (BYTE1). OEB3 controls DB16-DB23 (BYTE2), OEB3 controls DB24-DB31
(BYTE3).

diagnostic operations

aisi

S39OIAD

The 'ALSB32A 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 heip 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
input latch remains transparent. This lets the user apply various data words against a fixed known
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 (81 = L, SO = H) to the correction mode (ST = H, SO = H), the user can verify that the EDAC
will correct the diagnostic data word. Also, the syndrome bits can be produced to verify that the EDAC
pinpoints the error location. Table 7 (‘ALS632A and 'ALS633) and Table 8 (‘ALS634 and ‘ALS635) list
the diagnostic functions.
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TABLE 7. '‘ALS632A, ‘ALS633 DIAGNOSTIC FUNCTION

INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

CONTROL DB BYTE | DB OUTPUT ce ERROR FLAGS
EDAC FUNCTION s1 S0 DATA I/O CONTROL LATCH CHECK 110 CONTROL ERR MERR
OEBn LEDBO OECB
Input correct Input correct
Read & flag HoL P H X put co H H H
data word check bits
L i k
atc: |n:.\|n ;:hfc Input Latched
word wnile data
) X L H diagnostic H L input H Enabled
input latch remains + .
data word check bits
transparent
Latch diagnostic Input Output latched L
data woard into L H diagnostic H H _c_hicl_c_ lﬂts_ _____ Enabled
output latch data word T Hi-Z H
. X Latched Output
Latch diagnostic .
. input syndrome L
data word into H H ) X H H 3 Enabled
) + latch diagnostic bits
in atech | 1 |  poom———————————
pu data word Hi-Z H
) Output
QOutput diagnostic Qutput uipy
. . syndrome L
data word & H H diagnostic L H bit Enabled
its
syndrome bits data word ———— e ———— 2
Hi-Z H
Output corrected Output QOutput @
diagnostic dat corrected syndrome L
1agn 2 H H . . L L Y Enabled o
word & output diagnostic bits (&)
————————————— -
syndrome bits data word Hi-Z H >
N [
TDiagnostic data is a data ward with an error in one bit location except when testing the MERR errar flag. In this case, the diagnostic data Q
word will contain errors in twao bit locations. —_
N
TABLE 8. 'ALS634, ‘ALS635 DIAGNOSTIC FUNCTION wd
CONTROL DB CONTROL DB CONTROL ERROR FLAGS
EDAC FUNCTION DATA /O —_— CHECK 1/0 —_— _— ———
81 SO OEDB OECB ERR  MERR
Read & fl H L Input correct " Input correct " H H
a
ea 9 data word check bits
Latch input check
bits while data Input Latched input
. . L H diagnostic H . H Enabled
input latch remains + check bits
data word
transparent
Output input Input Qutput input
) inpu utput Inpu
pu i P L H diagnostic H P X P L Enabled
check bits + 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
Output corrected Output corrected Output L
diagnostic H H diagnostic L syndrome bits Enabled
data word data word [ H T
YDiagnostic 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.
Texas W
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‘ALS632A, ‘ALS633 logic diagram (positive logic)

N

aisi

DECODER
X/Y SYNDROME
o GENERATOR
[] o} .| ~ r "
so—1 3 Te e P
1
512 3P — 4 cueckaiT |
2 GENERATOR |—5= SamN
N
LATCHES N
ct , A
CBO- 7, ,
cgs #— 10 N
MUX Y [7
' 3 & X-OR]
BUFFERS 0|60 ] )32 7, "
7 d 7 — ¢ ! N
7% 71— 0 7. o ERROR
OECB —— O EN DETECTOR
LATCHES
c1
@ DB0-DB7 ~ep— 8, 10 " L {en ERROR JO—— ERR
< =i BL ~
= DB8-DB15 ¢ . 1D 7 MULTI-
0 s 7 ERROR [O—— MERR
] DB16-DB23 4> A 1D
» v
DB24-DB31—4» = 1D
rF S WY W 3
8{s{s{8{ BUFFERS 32,
_ <
OEBo o I BIT-IN-
s, . ERROR it ERROR
—* 7—4 CORRECTOR DECODER
OEB1 . LATCHES =1 L1 en
7
i
—_ 32 i
OEB2 O 10}-¢32<
8 32, N
1 (32 7 —
OEB3 ——— O X-OR]
.
LEDBO
**ALS632A has 3-state () check-bit and data outputs.
*ALS633 has open-collector () check-bit and data outputs.
i
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SN54ALS634, SN54ALS635, SN74ALS634, SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

‘ALS634, 'ALS635 logic diagram {(positive logic)

DECODER
X/Y SYNDROME
0 GENERATOR
[] o, a = L =1
7 > 7
so—1 3 » » O—
1 o
s51—2 IP—— Fy cHeck-iT |
2 GENERATOR |—5* SaaN
(See Table 2) ——
LATCHES [
c1 , Y
CBO- 7, )
ces ¥ > 1D > N
MUX v (7
4 , 4 X-OR)
BUFFERS ol G0 5 32 7
r) 6 < <
7/ 7l . 74 . 2
> % 7 < ol ERROR
OEcB ——OlEN DETECTOR
(See Table 3) 3
LATCHES 2
c 32 4 EN ERROR O—— ERR q>,
ya
32 > . (]
DBO-DB3 1 —eb—2e T 1D LP; MULTI- L JERR —_
ERROR 7
v -
32,
32| 4
‘ BIT-IN-
ERROR . ERROR
BUFFERS CORRECTOR DECODER
q =1 —EN
7/
rd
. * 2 —|
T (32 32 o
OEDB dden
1 X-OR}
*'ALS634 has 3-state {7} check-bit and data outputs.
‘ALS635 has open-collector (€) check-bit and data outputs.
i
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SN54ALS632A, SN54ALS633 THRU SN54ALS63Y
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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

Al others
Operating free-air temperature range:

SN74ALS632A, SN74ALS633 thru SN74ALS635
Operating case temperature range:

SN54ALS632A, SN54ALS633 thru SNE4ALSE35
Storage temperature range

recommended operating conditions

-55°C to 125°C
-65°C to 1560°C

SNS4ALS632A SN74ALS632A
SN54ALS633 SN74ALS633
THRU THRU UNIT
SN54ALS635 SN74ALSE635
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 6.5 4.5 5 5.5 \
Vi High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 A
2 i High-level output " ERR or MERR -0.4 -0.4 A
igh-lev curre
OH  Tlighiavel output curren DB or CB|] 'ALSB32A, 'ALS634 1 26 | "
- 1 Low.level outout . ERR or MERR 4 8 A
- output curren
O |lou ‘towdleveloutput curre DB or CB 12 24 | "
») ty,  Pulse duration LEDBO low 25 25 ns
(47 t1) Data and check word before SOT
15 10
<. (S1=H)
(2] {2) SO high before TEDBOT (S1=H)T 45 45
8 (3) LEDBO high before the earlier of
+ o] 0
S0l or S1¢
¢ Setup ti (4) LEDBO high before $11 (SO =H) 0 0
ime
su 1P (5) Diagnostic data word before S11 15 10 ns
(SO=H)
(6) Diagnostic check word before the 15 10
later of S11 or SO1
(7) Diagnostic data ward before
25 20
LEDBO1 (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 S11 (SO =H) 20 15
th Hold time ns
{11) Check word after the later of
20 15
S1! or SO
{12) Diagnostic data word after 0 o
CEDBOT (S1=L, SO=H)}
teorr Correction time (see Figure 1) 65 58 ns
Tc QOperating case temperature -55 125 °C
Ta  Operating free-air temperature 0 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.
'
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SN54ALS632A, SNH4ALS634, 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)

SN54ALS632A SN74ALS632A
PARAMETER TEST CONDITIONS SN54ALS634 SN74AL5634 UNIT
MIN TYPT mAX | MIN_ TYPT MAX
ViK Veg = 45V, I = -18 mA -1.5 -15| V
All outputs Ve =45V10586V, Ipy = ~0.4mA Vee -2 Vee -2
VoH DB or CB Ve = 4.5V, loH = -1 mA 2.4 3.3 A
Veg = 4.5V, loH = -2.6 mA 2.4 3.2
ERR or VERR Vee = 4.5V, lpL = 4 mA 0.25 0.4 0.25 0.4
Vee = 4.5V, oL = 8 mA 0.35 0.5
VoL VeC = 45V, oL = 12 mA 025 04 025 04|
DB or CB Vee = 45V, oL = 24 mA 035 05
\ S0 or S1 Vee = 5.5V, V) =7V 0.1 o] .
: All others VCC - 55V, V| - 55V 0.1 0.1
IiH ifl) l:trhz:si Vege = 5.6V, vy =27V jg ig pA
e = s
108 vVce = 5.5V, Vg = 2.25 V -30 -112 [ ~30 -112 [ mA 2
Ilcc Vee = 5.5V, See Note 1 150 250 150 250 | mA
TAll typical values are at Vee = 6§V, Ta = 25°C. 8
¥For /O ports, the parameters |4 and k| include the off-state output current. Q
5The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 0. ';
NOTE 1: Igc is measured with SO and $1 at 4.5 V and all CB and DB pins grounded. QO
(a]
‘ALS632A switching characteristics, VCC = 4.5V 10 5.5V, CL = 560pF, Tc = —-55°Ct0 125°C o
for SNS4ALS632A, Ta = 0°C to 70°C for SN74ALS632A ﬂ
PARAMETER FROM TO TEST CONDITIONS SN54ALS632A SN74ALS632A UNIT
(INPUT) {OUTPUT) MIN MAX 1 MIN MAX
N DB and CB ERR S1=H, SO=L, R =500 @ 10 43 10 40
pd DB ERR S1=L, SO=H, R =500 @ 10 a3 | 10 40 "
o DB and CB MERR S1=H, SO=L, R =500 @ 15 67 15 55 e
P DB MERR S1=L, SO=H, R =500 { 15 67 15 55
thd S04 and S1! cB R1=R2 =500 io 60 10 48 ns
tpLH S0! and S1! ERR RL = 500 € 5 30 5 25 ns
thd DB CB S1=L, SO0=L, R1=R2=500 0 10 60 10 48 ns
tpd LEDBO! DB §1=X, S0=H, R1=R2=500 @ 7 35 7 30 ns
thd S11 CcB S0=H, R1=R2 =500 @ 10 80 10 50 ns
ten OECB! cB S0=H, $1=X, R1 =R2 =500 Q 2 30 2 25 ns
tdis OECE? cB SO0=H, S1=X, R1=R2=500Q 2 30 2 25 ns
ten OEBO thru DEB3! DB S0=H, S1=X, R1=R2=500 Q 2 30 2 25 ns
tdis OEBO thru OEB31 DB S0=H, S1=X, R1=R2= 500 @ 2 30 2 25 ns
PRODUCTION DATA documents contain information .
curront as of publication date. Products canform to ”
aniac wareanty. roducton processing does not TExas 2-91
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SN54ALS634, SN74ALS634

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS

WITH 3-STATE OUTPUTS

‘ALS634 switching characteristics, VCC = 4.5V t0 5.5V, CL = B0 pF, Tc = ~55°C to 125°C
for SN64ALS634, Ta = 0°C to 70°C for SN74ALS634

FROM TO SN54ALS634 SN74ALS634
PARAMETER {INPUT] {OUTPUT) TEST CONDITIONS MIN MAX | MIN max | M7
- =H, S0=L, R =
be | oeewes | B iemamcsen [0 sl o] "
ST Wil kil - o 2 B
tpd SOl and S11 cB R1=R2=500 0 10 60 | 10 48 ns
tpLH SOL and S11 ERR R = 500 0 5 30 5 25 ns
thd DB CB S§17=1,S0=L, R1=R2=500 10 60 | 10 48 ns
tod st CB SO=H, R1=R2=500 0 7 35 7 30 ns
ton OECB! CB S1=X, 50=H, R1=R2=500 1 2 30 2 25 ns
tgis OECB! CB $1=X, S0=H, R1=R2=500 0 2 30 2 25 ns
ten OEDB! DB S1=X, 50=H, R1=R2=500 Q 2 30 2 30 ns
tdis OEDB! DB S1=X, SO=H, R1=R2=500 Q 2 30 2 25 ns

aisi1 B
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PRODUCT
PREVIEW

SN54ALS633, SN74ALS633
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH OPEN-COLLECTOR QUTPUTS

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

noted)
NG
PARAMETER TEST CONDITIONS SN54ALS633 SN74ALS633 UNIT
MIN TYPT  MAX [ MIN TYPT  MAX
VIK Ve = 45V, | = -18 mA -1.5 -1.5 v
Von ERR or MERR Vee = 45V1065Y, IgH = -0.4mA Veg-2 Vee-2 \
IoH DB or CB Vee = 4.5V, Vo = 6.6V 0.1 0.1 mA
[ — A =45V, | = . . . K
ERF or WERR cc oL =4mA 0.25 0.4 0.25 0.4
v Vee = 4.5V, lgL = 8 mA 0.35 0.5 v
oL
Vv =45V, | =1 . . . .
DB or CB cc =4 oL 2 mA 0.25 0.4 0.25 0.4
Vge = 4.6V, loL = 24 mA 0.35 0.5
| SO or 1 Ve = 55 V, Vi =7V 0.1 0.1 N
! All others VeC =56V, Vi -55V 01 o1 | "
0O or S1 2
[ i Vee = 5.5V, Vi=27V ° Ll N
All others? 20 20
0 or S1 -0.4 -0.
w2 vee = 55V, V) =04V 94 1 A
All others? -0.1 -0.1
fe}] ERR or MERR Veg = 5656V, Vo = 226V —-30 -112 | -30 -112 mA
ice VeC - 55V, See Note 1 150 250 150 250 | mA

T Al typical values are at Ve = 5V, Ta = 25°C.
*For I/O ports, the parameters Iy and || include the off-state output current.

8 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, I0s.

NOTE 1: Igc is measured with SO and 51 at 4.5 V and all CB and DB pins grounded.

‘ALS633 switching characteristics, Vcg = 4.5 Vto 5.5V, CL = 50 pF, Tc = —-55°C to 125°C

for SN54ALS633, Ta = 0°C to 70°C for SN74ALS633

PARAMETER (m‘:ﬁ) (OUTTC;UT) TEST CONDITIONS MI:N54AL563;AX MISN74AL363;AX UNIT
tod DB and CB T S1=H, S0=L, R =5000| 10 43 10 40 ns
DB ERR S$1=L, S0=H, RL=500Q | 10 43 10 40
— 1=H, SO=L, R =500 Q 67
tpd D8 and CB MERR 21 L so:r';, 2t=500 0 12 67 :: 22 ne
tod SO0l and S11 CB R =680 10 75 10 60 ns
tPLH S0l and S11 ERR RL =500 Q 5 30 5 25 ns
tod DB CB S1=L, SO=L, R =6802 [ 10 70 10 60 ns
tpd LEDBO! DB S1=X, SO=H, R_=680 2| 15 70 15 50 ns
tod ST CB SO=H, R_ =680 0 10 60 10 45 ns
tPLH OECB? cB S1=X, S0=H, R =680 Q 2 35 2 30 ns
tPHL OECB! cB S1=X, S0=H, R =680 0 2 35 2 30 ns
tpLH DEBO thru OEB31| DB $1=X, 80=H, R =680 © 2 35 2 30 ns
tPHL OEBO thru OEB3} DB S1=X, S0=H, R =680 Q 2 35 2 30 ns

PRODUCT PREVIEW documants contain information
on products in the formative or design phase of

devslopment.

Characteristic data and other

specifications are design goals. Texas Instruments
resarves the right to change or discontinue thess

products

without notice.
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SN54ALS635, SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
WITH OPEN-COLLECTOR OUTPUTS

PRODUCT

PREVIEW

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

noted)
N54AL
PARAMETER TEST CONDITIONS SNSAALS63S SN74ALS635 UNIT
MmN Tvet max [ min TYPt Mmax
VIK Vee = 45V, I} = —18 mA -1.5 -1.5 v
Vou | ERR or MERR Vee = 45V10565VY, Igy = ~0.4mA  |vge-2 vee-2 \
IoH | DB or CB Vee = 4.5V, VoH = 5.5 V 0.1 0.1 | mA
. Voo = 4.5V, loL = 4 mA . . . .
ERR or MERR cC oL m, 0.25 0.4 0.25 0.4
v vee = 4.5V, oL = 8 mA 0.35 0.5 v
oL 0B or B Voo = 35V, oL = 12 mA 0.25 04 025 04
r
vee = 4.5 V. 1oL = 24 mA 035 05
| SO or S1 Vee = 5.5V, V=7V A
! Al others Vee = 5.5V, V=55V m
50 or S1
™ Veg = 5.5V, V| =27V uA
All others?
S0 or S
T8 Vee = 5.5V, V) =04V mA
All others?
lo§ | ERR or MERR Vge =55V, Vo = 225V -30 -112 | -30 -112 | mA
lce Vee = 55V, See Note 1 150 150 mA

T All typical values are at Voo = 5V, T4 = 25°C.
¥ For I/0 ports, the parameters ||y and lj_ include the off-state output current.
8The output conditions have been chasen to produce a current that closely approximates one half of the true short-circuit output current, |gs.
NOTE 1: Icc is measured with S0 and S1 at 4.5 V and all CB and DB pins grounded.

‘ALS635 switching characteristics, VCC = 4.5V t0 5.5V, CL = 50 pF, Tc = -55°C to 125°C
for SN54ALS635, TA = 0°C to 70°C for SN74ALS635

FROM TO SN54ALS635 SN74ALS635

PARAMETER {INPUT} (OUTPUT| TEST CONDITIONS MIN TYPT MAX | MIN TveT wmax | O
o DB and CB T S1=H, SO=L, R, =500 26 26 ns

DB ERR S1=L, SO=H. R =500 0 26 26

v | oeees | wem [ nmrl o e
tod S0 and S11 cB R =680 Q 40 40 ns
tpLH S0 and S$11 ERR R =500 @ 14 14 ns
tod 0B CB S1=1L, S0=L, R =680 0 40 40 ns
tod Sit DB SO0=H, RL=680 Q 40 40 ns
PLH OECBt cB S1=X, SO=H, R =680 0 24 24 ns
tPHL OECBI cB S1=X, SO=H, R =680 0 24 24 ns
tpLH OEDB?T DB S1=X, S0=H, R_ =680 0 24 24 ns
tPHL OEDB! DB S1=X,S0=H, R =680 0 24 24 ns

T Al typical values are at Vg =

5V, Tp = 25°C.

PRODUCT PREVIEW documents contain information
on products in the formative or design phase of

development.
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SN54ALS632A, SN54ALS633 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
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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, SN54ALSG33 THRU SN54ALS635
SN74ALS632A, SN74ALS633 THRU SN74ALS635
32-8IT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS
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FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM
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