National
Semiconductor

DP8406 (54F/74F632)

32-Bit Parallel Error Detection and Correction Circuit

General Description

The DP8406 device is a 32-bit paralle! error detection and
correction circuit (EDAC) in a 52-pin or 68-pin package. The
EDAC uses a modified 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 EDAC to determine if errors
have occurred in memory.

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

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

detected. Otherwise, errors in three or more bits of the
39-bit word are beyond the capabilities of these devices to
detect.

Read-modify-write (byte-control) operations can be per-
formed by using output latch enable, LEDBO, and the indi-
vidual OEBy through OEBj3 byte control pins.

Diagnostics are performed on the EDACs by controls and
intemal paths that allow the user to read the contents of the
Data Bit and Check Bit input latches. These will determine it
the failure occurred in memory or in the EDAC.

Features
m Detects and corrects single-bit errors
# Detects and flags dual-bit errors

(ze9d¥./4¥S) 90¥8da

eror-generating location. : g:::-::rg: g::s:ragapac::"yrocessin times
Dual-bit errors are flagged but not corrected. These errors m Byte-write abili cycle p! 9
may occur in any two bits of the 39-bit word from memory vt capability .
(two errors in the 32-bit data word, two errors in the 7-bit ™ Guarante.ed 4000V minimum ESD prote'ction . ‘
check word, or one efror in each word). The gross-error  ® Fully pin and function compatible with Tl's
condition of all LOWs or all HIGHs from memory will be SN74ALSE32A thru SN74ALS635 series
Simplified Functional Block
32 —iy
cataworo | pama | o ] omecx " 7, .| cnecx | cueck ans
o1 b [ + 7 & 1/0 | & svnorouE
. 1/0 GENERATOR & MUX |
—p Le—p—
LATCH 3 r y ry oUTPUT
CONTROL ENABLE
& OUTPUY 33 1 n
ENABLE
4 A 4
ERROR CONTROL 2
DETECTION & [ [—f—
CORRECTION DECODER MODE
SIGNALS
12
ERROR
FLAG TLIF19570-9
Device Package Byte-Write Output
DP8406 52-Pin yes TRI-STATE®
DP8406 68-Pin yes TRAI-STATE®
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DP8406 (54F/74F632)

Logic Symbol
s
—1s 08 -D8y NERRJO—
—S, ERRJO—
—Oforcs DP8406
——QlLEDBC
kO o
"’7 TL/F/8579-1
Unit Loading/Fan Out
54F/74F
Pin Names Description u.L. Input i/l
HIGH/LOW Output lon/loL
CBo-CBg Check Word Bit, Input 3.5/1.083 70 pA/ —650 pA
or TRI-STATE® Output 150/40 (33.3) | —3 mA/24 mA (20 mA)
DBo-DB34 Data Word Bit, Input 3.5/1.083 70 pA/ -850 pA
or TRI-STATE Output 150/40 (33.3) | —3 mA/24 mA (20 mA)
OEBy-OEB; | Output Enable Data Bits 1.0/1.0 20 uA/—0.6 MA
LEDBO Output Latch Enable Data Bit 1.0/1.0 20 pA/—0.6 mA
OECB Qutput Enable Check Bit 1.0/1.0 20 pA/—0.6 mA
So, S¢ Select Pins 1.0/1.0 20 pA/—0.6 mA
ERR Single Error Flag 50/33.3 —1mA/20 mA
MERR Muitiple Error Flag 50/33.3 —1mA/20 mA
Connection Diagrams
Pin Assignment Pin Assignment
for LCC and PCC for LCC and PCC
52-Pin 88-Pin
o o o o oy T e saasaBanssasfaday
(ol o o o o el ] ﬂl[ﬁ]ll.@]@@ﬁl@l

(RO O RO OO
(54 (53 3% (37) {5 [39) ol 4] @2 (&
08,908,085 028, 08 . 08, s GHD 08,08, O

0829

(N

TL/F/8579-3

Order Number DP8406QYV (74F632QC)
See NS Package Number V52A

E@D]IIEI

l l (O] l l
"’Emﬁﬂﬁ”aﬂlﬁﬁﬁﬁ“
NC—No Iinternal connection
Order Number DP8406V (74F632VC)
See NS Package Number V68BA
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Connection Diagram (continued) Functional Description @
Side Brazed DIP During a memory write cycle, the check bits (CBg through o
7 CBg) are generated internally in the EDAC by seven 16-in- %
(eoB0 =11 52 =V put parity generators using the 32-bit data word as defined :‘
iR 2 sil=s in Table Il. These seven check bits are stored in memory o
— 1 along with the original 32-bit data word. This 32-bit word will ;','
ERR—13 501~-Sg later be used in the memory read cycle for error detection | &3
DBy —14 49 DBy, and correction. e
DB, —45 48108y, ERROR DETECTION AND CORRECTION DETAILS
DB, =46 47 084 During a memory read cycle, the 7-bit check word is re-
DB. =7 46 o8 trieved along with the actual data. In order to be able to
3 2 determine whether the data from memory is acceptable to
0B, =8 43[-08y use as presented to the bus, the error flags must be tested
D85 —19 44 08, to determine if they are at the HIGH level.
0EB,~410 43|~ OEB; The first case in Table Ill represents the normal, no-error
DBg—{ 11 2}~08,, conditions. The EDAC presents HIGHs on both flags. The
og.— 12 al-os next two cases of single-bit errors give a HIGH on MERR
7 24 and a LOW on ERR, which is the signal for a correctable
GND—13 40 —GND error, and the EDAC should be sent through the correction
DBg— 14 39 |—DB,3 cycle. The last three cases of double-bit errors will cause
0Bg—]15 38 |-08,, the EDAC to signal LOWSs on both ERR and MERR, which is
— — the interrupt indication for the CPU.
0EBy—{ 16 37 p-0tB, o _ .
08, =17 3608 Error detection is accomplished as the 7-bit check word and
0 21 the 32-bit data word from memory are applied to internal
DByy=118 35—DByp parity generators/checkers. If the parity of all seven group-
DBy, =119 34[-08;g ings of data and check bits is correct, it is assumed that no
0By — 20 1] error has occurred and both error flags will be HIGH.
08y, —{ 21 32|08,
085 22 3108,
CBg~] 23 30 p=CBy
CBy—] 24 29|~c8,
c8,—J25 28|—c8,
OECE - 26 27 ~cBy

TL/F/9579-2
Order Number DP8406D (74F632DC)

See NS Package Number D52A
TABLE |. Write Control Function
DB Output CB
Memory EDAC Control Data 1/0 0B Control Latch Check 170 | Controt Error Flags
Cycle Function Sy So OEB, LEDBD BECE ERR MERR
. Generate Output
Wite | Gheckwora | - b | et H X CheckBit* | - H H

*See Table 1! for details of check bit generation.
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DP8406 (54F/74F632)

Functional Description (continued)

TABLE II. Parity Algorithm

Check Word 32-Bit Data Word

Bit 31(30{29|28(27{26|25|24|23(22{21|20(19(18|17| 16|15/ 14]13|12[11(10]|9|8|7|6(5|4|3|2| 1|0
CBo X X | X X X x| x| x X X X[ x]x|x| [x X
CBy X X X X X[ x| x X x| x| x| x| | x[x]x
CB; X X X | X X X X X[x| [x X| X X
CBg X| x| x X|[x X X | X X X| X
CBy X | X X[x]x|[x]x|x X | x X x| x|x
CBs XX x| x[x]|x|[x]x X[ x| x| x| x|x|x|x

CBs XEx|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.

TABLE 1ll. Error Function

Total Number of Errors Error Flags Data Correction
32-Bit Data Word 7-Bit Check Word ERA MERR

0 0 H H Not Applicable

1 0 L H Correction

0 1 L H Correction

1 1 L L Interrupt

2 0 L L Interrupt

0 2 L L Interrupt

H

= HIGH Voitage Leve!
L=

LCW Voltage Level

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 chang-
es 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 2-bit error will change the state of an even number of
check bits. The 2-bit error is not correctable since the parity
tree can only identity single-bit errors. Both error flags are
set LOW when any 2-bit error is detected.

Three or more simultaneous bit errors can cause the EDAC
to believe that no error, a correctable error, or an uncorrect-
able error has occurred and will produce erroneous resuits
in all three cases. It should be noted that the gross-error
conditions of ail LOWs and all HIGHs will be detected.

As the corrected word is made available on the data 1/O
port (DBg through DBg4), the check word /O port (CBg
through CBg) presents a 7-bit syndrome error code. This
syndrome error code can be used to locate the bad memory
chip. See Table V for syndrome decoding.

READ-MODIFY-WRITE (BYTE CONTROL) OPERATIONS

The 'F632 device is capable of byte-write operations. The
39-bit word from memory must first be latched into the Data
Bit and Check Bit input latches. This is easily accomplished
by switching from the read and flag mode (S1 = H, Sg = L)
to the latch input mode (Sq = H, Sg = 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 CEDBO from a LOW to a HIGH.

Byte control can now be employed on the data word
through the OEBp through OEB3 controls. OEBy controls
DBg-DB; (byte 0), OEB; controls DBg-DBys (byte 1),
OEB, controls DBg-DBag (byte 2), and DEB3 controls
DBg24-DB34 (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 controls Sy and Sg
LOW. Table VI lists the read-modify-write functions.

DIAGNOSTIC OPERATIONS

The 'F632 is 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 possi-
bilities for diagnostic control. In the diagnostic mode
(81 = L, §p = H), the check word 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
check word. 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 arrors in any bit location is
applied, the MERR flag should be LOW. Atter the check
word is latched into the input latch, it can be verified by
taking OECB LOW. This outputs the latched check word.
The diagnostic data word can be latched into the output
data latch and verified. By changing from the diagnostic
mode (Sy = L, Sp = H) to the correction mode (Sy = H, Sg
= H), the user can verify that the EDAC will correct the
diagnostic data word. Also, the syndrome bits can be pro-
duced to verity that the EDAC pinpoints the error location.
Table VI lists the diagnostic functions.
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Functional Description (continueq) ®
TABLE V. Read, Flag and Correct Function 2;8"
DB Output cB £
Memory EDAC Control DB Control Error Flags -
Datal/0 Latch Check 1/0 | Control
cl Functi o
Cycle unction Sy So OEB, LEDES BECE ERR MERR %
Read Read & Flag H L Input H X Input H Enabled (Note 1) §
Read Lateh input Latched Latched =~
Data & Check H H Input H L Input H Enabled (Note 1)
Bits Data Check Word
Read Output Output Output
Corrected Data H H | Corrected L X Syndrome L Enabled (Note 1)
& Syndrome Bits Data Word Bits (Note 2)
Note 1: See Table il for error description.
Note 2: See Table V for error location.
TABLE V. Syndrome Decoding
Syndrome Bits Error Syndrome Bits Error
(] 5 4 3 2 1 0 8 5 4 3 2 1 0
L L L L L L L unc L H L L L L L 2-Bit
L L L L L L H 2-Bit L H L L L L H unc
L L L L L H L 2-Bit L H L L L H L DBy
L L L L L H H unc L H L L L H H 2-Bit
L L L L H L L 2-Bit L H L L H L L DBg
L L L L H L H unc L H L L H L H 2-Bit
L L L L H H L unc L H L L H H L 2-Bit
L L L L H H H | 2-Bit (Note 2) L H L L H H H DBsg
L L L H L L L 2-Bit L H L H L L L DBy
L L L H L L H unc L H L H L L H 2-Bit
L L L H L H L DB34 L H L H L H L 2-Bit
L L L H L H H 2-Bit L H L H L H H DB3
L L L H H L L unc L H L H H L L 2-Bit
L L L H H L H 2-Bit L H L H H L H DB,
L L L H H H L 2-Bit L H L H H H L unc
L L L H H H H DB3g L H L H H H H 2-Bit
L L H L L L L 2-Bit L H H L L L L DBg
L L H L L L H unc L H H L L L H 2-Bit
L L H L L H L DBgg L H H L L H L 2-Bit
L L H L L H H 2-Bit L H H L L H H unc
L L H L H L L DB2g L H H L H L L 2-Bit
L L H L H L H 2-Bit L H H L H L H DBy
L L H L H H L 2-Bit L H H L H H L unc
L L H L H H H DBa7 L H H L H H H 2-Bit
L L H H L L L DB2g L H H H L L L 2-Bit
L L H H L L H 2-Bit L H H H L L H unc
L L H H L H L 2-Bit L H H H L H L unc
L L H H L H H DB2s L H H H L H H 2-Bit
L L H H H L L 2-Bit L H H H H L L unc
L L H H H L H DB34 L H H H H L H 2-bit
L L H H H H L unc L H H H H H L 2-bit
L L H H H H H 2-Bit L H H H H H H CBg
CBy = Error in check bit X
DBy = Error in data bit Y
2-Bit = Double-bit error
unc = Uncorrectable multi-bit error
Note: 2-bit and unc condition will cause both ERF and MERR to be LOW
Note 1: Syndrome bits for all LOWs. MERR and ERH LOW for ali LOWS,
only ERF LOW for DB3yg error.
Note 2: Syndrome bits for all HIGHs.
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DP8406 (54F/74F632)

Functional Description (continued)

TABLE V. Syndrome Decoding (Continued)

Syndrome Bits Error Syndrome Bits Error
6 5 4 3 2 1 0 6 5 4 3 2 1 0
H L L L L L L 2-Bit H H L L L L L unc
H L L L L L H unc H H L L L L H 2-Bit
H L L L L H L unc H H L L L H L 2-Bit
H L L L L H H 2-Bit H H L L L H H DBy3
H L L L H L L unc H H L L H L L 2-Bit
H L L L H L H 2-Bit H H L L H L H DBgy
H L L L H H L 2-Bit H H L L H H L DB34
H L L L H H H unc H H L L H H H 2-Bit
H L L H L L L unc H H L H L L L 2-Bit
H L L H L L H 2-Bit H H L H L L H DBgo
H L L H L H L 2-Bit H H L H L H L DB4g
H L L H L H H DBis H H L H L H H 2-Bit
H L L H H L L 2-Bit H H L H H L L DB1g
H L L H H L H unc H H L H H L H 2-Bit
H L L H H H L DBy4 H H L H H H L 2-Bit
H L L H H H H 2-Bit H H L H H H H CBy
H L H L L L L unc H H H L L L L 2-Bit
H L H L L L H 2-Bit H H H L L L H DB1s
H L H L L H L 2-Bit H H H L L H L unc
H L H L L H H DB4y3 H H H L L H H 2-Bit
H L H L H L L 2-Bit H H H L H L L DB47
H L H L H L H DBq2 H H H L H L H 2-Bit
H L H L H H L DBy H H H L H H L 2-Bit
H L H L H H H 2-Bit H H H L H H H CB3
H L H H L L L 2-Bit H H H H L L L | unc(Note 1)
H L H H L L H DByg H H H H L L H 2-Bit
H L H H L H L DBy H H H H L H L 2-Bit
H L H H L H H 2-Bit H H H H L H H CB;
H L H H H L L DBg H H H H H L L 2-Bit
H L H H H L H 2-Bit H H H H H L H CB4
H L H H H H L 2-Bit H H H H H H L CBg
H L H H H H H CBs H H H H H H H None

CBy = Error in check bit X

DBy = Error in data bit Y

2-Bit = Double-bit arror

unc = Uncorrectable muhi-bit error

Note: 2-bit and unc condition will cause both ERR and MERR to be LOW
Note 1: Syndrome bits for all LOWs. MERR and ERR LOW for all LOWSs,

onty ERA LOW for DBzq ervor.
Note 2: Syndrome bits for all HIGHs.
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Functional Description (continued)

TABLE V1. Read-Modity-Write Function

(2e94v2/4v5) 90v8da

DB Output cB
Me EDA: t
c::::y Fun ctl?)n SCOH ro;o BYTEn* | OEBn® Latch Check 1/0 | Control E—:gor F;-gfﬁ
1 LEDBO OECB
Read Read & Flag H L Input H X Input H Enabled
Read Latch Input Latched Latched
Data & H H Input H L Input H Enabled
Check Bits Data Check Word
Read Latch Corrected Latched High 2 H
gata Word into H H | Output H H Output L Enabled
utput Latch Data Syndrome
Word Bits
Modify/ | Modify Input
Write Appropriate Modified H
Byte or Bytes L L BYTEy H Output L H H
& Generate New o Check Word
utput
Check Word Unchanged L
BYTEy

*DEB, controls DBo-DB7 (BYTE(); OEB, controls DBg-DB15 (BYTEs); DEB, controls DB1g-DBag (BYTEj):; DEBg controls DB24-DBg; (BYTE,)

TABLE VII. Diagnostic Function

EDAC Control DB Byte | DB Output cs Error Flags
Function s So Data /0 Control Latch Check 1/0 Control ERR WERR
1 OEB, LEDBO OECB
Read & Flag Input Correct input Correct
Ho L | Daaword H X Check Bits H H
Latch tnput Check
Word while Data Input Latched
Input Latch L H Diagnostic H L Input H Enabled
Remains Data Word* Check Bits
Transparent
Latch Diagnostic Input Output
Data Word into L H Di‘;gnosﬁc Ny N Latched L
Output Latch Data Word®* Check Bits Enabled
High Z H
Latch Diagnostic Latched Output
Data Word into H H Input H H Syndrome L Enabled
Input Latch Diagnostic Bits
Data Word High Z H
Output Diagnostic Output Output
Data Word & A . Syndrome L
Syndrome Bits H H Diagnostic L H Bits Enabled
Y Data Word
: High 2 H
Output Corrected Output Output
Diagnostic Data H H Corrected L L S.yndrome L Enabled
Word & Output Diagnostic Bits
Syndrome Bits Data Word High Z H

*Diagnostic data is a data word with an error in one bit location except when testing the MERH error flag. In this case,the diagnostic data word will contain errors in
two bit locations.
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DP8406 (54F/74F632)

Block Diagram
ofo-
o= pecoom’ )
XN J< z1 0
5y — Io— 0
2
cneck-om L 22 | srvoroue [0
4 GENERATOR GENERATOR |—d
=1
LATCHES —
7 7
CBq - CBg 7- 7~ 7 <
> <
¥+
MUX p
7 4’
M % Py
-0
Jed Burrers Z’ < 0 l’:
i) D —— 1]
ERROR
——— DETECTOR
8 o
- e < = [ 0——— iRR
D8y 7 8, — Ten gEes
0By = 085 ¥ LATCHES 7 jo——— NERR
DBy~ DBy 2’ i
08z, - DBy, 7~
¥ XX
32,
8| 8] 8| 8] [eurrers -
N
0By 3 B o N
- 7 ERROR
%8, O . 5 pecooex
71 132, o N2 ERROR
78, ¥ 4——=y“—1 CORRECTOR
2 o | LATCHES =1 32, .
5 +
O_BJ —-=O
8. .
>
(D80
Timing Waveforms
Read, Flag and Correct Mode

e— READ

CORRECT

e v e

{ Input Data Word

~ X Output Corrected Data Word

G

{ input Check Word

x Qutput Syndrome Code

F ANV

valid ERR flag

P——t—

WERR

Yahd MERR Flag

ag 19

TL/IF/9579-4

TL/F/9579-5
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Timing Waveforms (continued)

Read, Correct and Modify Mode

So

jo— Reap CORRECT WRITE

5

8 - 08, ————+_nput Data Word I3 Output Corected Data Word JP)——f_input How Brte I1P)
08y - 085, ——— npot nm[ word 99X X Outout Corrcted Data [Hord =
CAE [
w,-om | | I
EANANANANANN S 7 ALLARAARRNANARNNNY; A\

f——ty

OECe ] I
CBy-Chg —( Input Check Word m Output Syndrome Code Putput Check Wurd)»

Eﬁz}>>>>>>>>§>>x v-uaﬁ?ma x5§§§§§555555
7R AANNAN VNN ANANNN) Vaiid WERR Flag ) AAARRRNRRARNNY

(ze94v./4¥S) 90¥8da

TL/F/9579-6

Diagnostic Mode

. | L

po—— (,_——1
5 |
| 4% —
DBy thry DBy, —( Input Valld Data Word )Kmm Diagnaatic Data wmm Output Disgneati Output Correctad »)j_
| Pt
0B, - 078,
- by ef by ftpae]
0 I
1 —]

oty —ste— ty—{ fe—tpa
- Input Valid
C8y = Chy === Check Word m Oulput Valid Check Word * Output Syndroms Code

l [
0ECB l l
‘_th—‘I fe——tpg —
[ S ——— - - - - - -————— Checcappreaeccaanrcscneama.
ERR A VYerity Proper Operation of ERR Flag ’ Yerify Proper Operation of ERR Flag, Flag Should Be Low
AN «(Flag Should Be High) S With a Diagnostic Date Word With a Single Error
tpd QP‘ - - .- - N R R el
o N Vorlfy Proper Operation of MERR Flag  # Verity Proper Operation of WERR Flag, Flag Should Be Low
VERR S ___ (MegshoukdBengh) _ __ ¢ With @ Diagnostic Data Word Wih & Double Error

TL/F/9579-7
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DP8406 (54F/74F632)

Absolute Maximum Ratings (Nots 1)

if Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.

Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —565°Cto +125°C
Junction Temperature under Bias —55°Cto +175°C
Ve Pin Potential to

Current Applied to Output
in LOW State (Max) twice the rated Ig| (mA)
ESD Last Passing Voltage (Min) 4000V

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.

Note 2: Either voltage limit or current lim#t is sufficient to protect inputs.

Ground Pin —0.5Vto +7.0V Recommended Operaﬂng
Input Voltage (Note 2} —0.5Vto +7.0V Conditions
Input Current‘ (Note 2) —30mAto +50mA Free Air Ambient Temperature
Voltage Applied to Output Military -55°Cto +125°C
in HIGH State (with Voo = 0V) Commercial 0°C to +70°C
Standard Output —0.5Vto Vgc s
_ upply Voltage
TRI-STATE Output 0.5Vto +5.5V Military +4.5V1i0 +5.5V
Commercial +4.5Vto +55V
DC Electrical Characteristics
Symbol Parameter S4F/74F Units | Vce Conditions
Min Typ Max
ViH Input HIGH Voltage 20 v Recognized as a HIGH Signal
viL Input LOW Voltage 0.8 A Recognized as a LOW Signal
Vep Input Clamp Diode Voltage -1.2 Vv Min | iy = —18mA
VoH Output HIGH 54F 10% Vee | 25 lon = —1 mA (ERR, MERR, DB,,, CBy)
Voltage 54F 10% Vo | 2.4 lon = —3 mA (DB, CB;)
74F 10% Ve | 2.5 v | Min [lon=—1mA (ERR, MERR, DB,, CB,)
74F10% Veg | 2.4 lon = —3 mA (DB, CBy)
74F 5% Vo | 2.7 lon = —1 mA (ERR, MERR, DB,,, CBp)
74F 5% Voo | 2.7 lon = —3 mA (DB, CBy)
VoL Output LOW 54F 10% Vcc 0.5 loL = 20 mA (ERR, MERR, DB, CB,)
Voltage 74F 10% Ve 0.5 V | Min | 1o = 20 mA (ERR, MERR)
74F 10% V¢ 0.5 loL = 24 mA (DB, CB,))
hH Input HIGH 54F 20.0 A | Max ViN = 2.7V (So, 81, OEB,,, OECB, LEDBO)
Current 74F 50 | M
Iav| Input HIGH Current  54F 100 A | Max | YN =TOV (So, S1, OEB,,, OECB, LEDEO)
Breakdown Test 74F 7.0 w
lsviT input HIGH Current  54F 10 | o | Max | in = 58V (CBn, DBR)
Breakdown {1/0) 74F 0.5
IcEX Output HIGH 54F 250 Vout = Vee
Leakage Current 74F 50 pA | Max
Vip Input Leakage lip =19 puA
Test 74F 4.78 v 0.0 All Other Pins Grounded
loo Output Leakage Viop = 150 mV
Circuit Current 74F 3.78 pA 0.0 All Other Pins Grounded
L Input LOW Current —0.6 | mA | Max | V)y = 0.5V (Sq, Sy, OEB,,, OECE, LEDBO)
IiH + lozH | Output Leakage Current 70 nA | Max | Vo = 2.7V (CB;, DBy)
L + lozL | Output Leakage Current —850 [ pA | Max [ V)0 = 0.5V (CB,, DBy)
lozH Output Leakage Current 70 pA | Max | Vyyo = 2.7V (CB\, DBy}
lozL Output Leakage Current ~650 | wmA | Max | Viyo = 0.5V (CBp, DBp)
los Output Short-Circuit Current —60 —180 [ mA | Max | Voyt = OV
2z Bus Drainage Test 500 pA | 0.0V | Voyt = 5.25V (CB), DBp)
Ice Power Supply Current 340 mA | Max | Ta = 0°C-25°C
Ice Power Supply Current 325 mA | Max | Tqo = 25°C-70"C
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AC Electrical Characteristics

74F S54F 74F
Ta = +25°C
_ Ta, Ve = Mil Ta, Vec = Com
Symbeol Parameter Ve = +5.0V e -t Units
Gl = 50 pF C, = 50 pF C_ = 50 pF
Min Typ Max Min Max Min Max
tpLH Propagation Delay 4.0 14.0 27.0 4.0 31.0 ns
tpHL DB or CB to ERR 4.0 10.5 18.0 4.0 20.0
tpLH Propagation Delay 4.0 21.0 27.0 4.0 31.0 ns
tPHL DBto Eﬁﬁ 4.0 14.0 18.0 4.0 20.0
tpLH Propagation Dela 5.0 17.0 27.0 5.0 31.0 ns
tpHL DB or CB to 5.0 16.0 27.0 5.0 31.0
tpLH Propagation Delay 5.0 23.0 27.0 5.0 31.0 ns
tpHL DB to 5.0 19.0 27.0 5.0 31.0
tpLH Propagation Delay 4.0 12.0 16.0 4.0 20.0 ns
tpHL Sg and Sy, LOW, to DB 4.0 12.0 16.0 4.0 20.0
tpLH Propagation Delay 4.0 10.5 14.0 4.0 15.0 ns
tPHL S{10CB 4.0 9.0 14.0 4.0 15.0
tpLH Propagation Delay
So or S to ERK or MERR 2.0 115 13.0 2.0 14.0 ns
tpLH Propagation Delay 4.0 16.0 23.0 4.0 25.0 ns
tppL DB to CB 4.0 18.0 23.0 4.0 25.0
tpLH Propagation Delay 2.0 11.0 13.0 20 14.0 ns
tpHL L to DB 2.0 11.0 13.0 2.0 14.0
tpzH Output Enable Time 1.0 6.0 10.0 1.0 10.0 ns
tpzL nto DB 1.0 6.0 10.0 1.0 10.0
tPHZ Output Disable Time 10 5.0 10.0 1.0 10.0 ns
tpLz o DB 1.0 4.0 10.0 1.0 10.0
tpzH Output Enable Time 1.0 6.0 10.0 1.0 10.0 ns
tpzL to CB 1.0 6.0 10.0 1.0 10.0
tpHZ Output Disable Time 1.0 5.0 10.0 1.0 10.0 ns
tpLz toCB 1.0 4.0 10.0 1.0 10.0
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DP8406 (54F/74F632)

AC Operating Requirements

74F 54F 74F
Symbol Parameter v g M Ta, Vec = Mil Ta Voo = Com | Units
Min Max Min Max Min Max

ts Setup Time, HIGH or LOW

DB/CB before Sq HIGH (S4 HIGH) 3.0 3.0 ns
ts(H) Setup Time, HIGH

Sq HIGH before LEDBO HIGH 120 140 ns
tg(H) Setup Time, HIGH 0 0 ns

LEDBO HIGH before Sg or S1 LOW
tg(H) Setup Time, HIGH

T HIGH before S; HIGH 0 0 ns
ts Setup Time, HIGH or LOW 0 0

Diagnostic DB before S4 HIGH ns
ts Setup Time, HIGH or LOW

Diagnostic CB before 3.0 3.0 ns

S LOW or Sg HIGH
ts Setup Time, HIGH or LOW

Diagnostic DB before 8.0 8.0 ns

Li HIGH (Sy LOW, Sg HIGH)
th(L) Hold Time, LOW

S LOW after S; HIGH 8.0 8.0 ns
th Hold Time, HIGH or LOW

DB and CB Hold after Sq HIGH 80 8.0 ns
th Hold Time, HIGH or LOW

DB Hold after S1 HIGH 8.0 8.0 ns
th Hold Time, HIGH or LOW

CB Hold after S1 LOW or Sq HIGH 50 5.0 ns
th Hold Time, HIGH or LOW

Diagnostic DB after 0 0 ns

L HIGH (S LOW, Sg HIGH)
twil)® TEDBO Pulse Width 80 8.0 ns
teorr” Corraction Time 25.0 28.0 ns

*Note: These parameters are guaranteed by characterization or ather tests performed.

Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

74F 832 D C

Temperature Range Family
74F = Commercial FAST
54F = Military FAST

Device Type

Package Code
D = Ceramic DIP
Q = 52-Lead Plastic Chip Carrier (PCC)
V = 68-Lead Plastic Chip Carrier (PCC)

*Order DP8406QV, DP8406V or DP8406D

QR

1 Special Variations
QR = Commercial grade device
with burn-in
QB = Military grade device with
environmental and burn-in
processing

Temperature Range
C = Commercial (0°C to +70°C)
M = Military (—55°C to +126°C)
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