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General Description

The DP8402A, DP8403, DP8404 and DP8405 devices are
32-bit parallel error detection and correction circuits
(EDACs) in 52-pin DP8402A and DP8403 or 48-pin DP8404
and DP8405 600-mil packages. The EDACs use 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 EDACs 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
error-generating location.

Double bit errors are flagged but not corrected. These er-
rors may occur in any two bits of the 39-bit word from mem-
ory (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
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condition of all lows or all highs from memory will be detect-
ed. 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 with the DP8402A and DP8403 EDACs by using out-
put latch enable, LEDBO, and the individual OEBO thru
OEBS3 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 latches. These will determine if the failure
occurred in memory or in the EDAC.

Features

Detects and corrects single-bit errors

Detects and flags double-bit errors

Built-in diagnostic capability

Fast write and read cycle processing times
Byte-write capability . .. DP8402A and DP8403
Fully pin and function compatible with TI’s
SN74ALS632A thru SN74ALS635 series
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Simplified Functional Block and Connection Diagrams
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Mode Definitions

PCC Pin Definitions DP8402A

MODE PIN NAME DESCRIPTION pin 1 Vee pin 35 OECB
S1 SO MODE OPERATION 2 LEDBO 36 cB3
0 L L  WRITE Inhputkdata;vord and output 3 MERR 37 CB2
checkwor =5
1 L H DIAGNOSTICS Input various data words 4 ERR 38 CB1
against latched 5 DBo 39 CBo
checkword/output valid 6 DB1 40 DB16
error f|ags_ 7 DB2 41 DB17
2 H L READ &FLAG Input dataword and output 8 NC 42 NC
error flags 9 NC 43 NC
3 H H CORRECT Latched input data and 10 NC 44 DB18
checkword/output 11 DB3 45 DB19
g;;ﬁ‘c’:s]‘; ‘iitgea“d 12 DB4 46 DB20
13 DB5 47 DB21
Pin Definitions 14 OEBO 48 OEB2
S0, S1 Control of EDAC mode, see preceding 15 DB6 49 bB22
Mode Definitions 16 bB7 50 DB23
DBO thru DB31 1/0 port for 32 bit dataword. 17 GND 51 GND
CBO thru CB6 1/0 port for 7 bit checkword. Also output 18 GND 52 GND
port for the syndrome error code during 19 DB8 53 DB24
error correction mode. 20 DB9 54 DB25
OEBI | outputbuffors are at TRLSTATE, Each pin 2 o, g A
output buffers are a - . Each pin
(DP8402A, conr;rols 8 1/0 ports. OEBO controls DB(F; ;2 ggl? 2(75 Bg;g
DP8403) thru DB7, OEB1 controls DB8 thru DB15,
OEB2 controls DB16 thru DB23 and OEB3 24 DB12 58 DB28
controls DB24 thru DB31. 25 DB13 59 NC
LEDBO Data word output Latch enable. When high 26 DB14 60 NC
(DP8402A, it inhibits input to the Latch. Operates on all 27 NC 61 NC
DP8403) 32 bits of the dataword. 28 NC 62 NC
OEDB TRI-STATE control for the data |/0 port. 29 NC 63 DB29
(DDPI;%)%L; TWRh|egTh/i\grhEOUtPUt buffers are at 30 DB15 64 DB30
OECB Checkword output buffer enable. When X NC 65 pB31
high the output buffers are in TRI-STATE 32 CB6 66 S0
mode. 33 CB5 67 S
ERR Single error output flag, a low indicates at 34 CB4 68 Vce
least a single bit error.
MERR Multiple error output flag, a low indicates
two or more errors present.
TABLE I. Write Control Function
DB Control DB Output Latch CcB
Mg;'::‘l’;y FE:(::) 4 :1""";(') Datal/O | OEBnor | DP8402A,DP8403 | Check1/0 | Control %" ';:IaEg:R
OEDB LEDBO OECB
. Generate Output
Write check word L L Input H X check bitsT L H H

‘tSee Table Il 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 pari-
ty 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 cor-

rection.




TABLE Il. 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
CB1 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 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
CB5 X X X X X X X X X X X X X X XX
CB6 X X X X X X X X XX XXX XXX
The seven check bits are parity bits derived from the matrix of data bits as indicated by “X” for each bit.
Check bits 0, 1, 2 are odd parity or the exclusive NORing of the “X”ed bits for the particular check bit. Check bits 3, 4, 5, 6 are even parity or the exclusive ORing of
the “X”ed bits for the particular check bit.
Memory Read Cycle (Error
Detection & Correction Details)
During a memory read cycle, the 7-bit check word is re- next two cases of single-bit errors give a high on MERR and
trieved along with the actual data. In order to be able to a low on ERR, which is the signal for a correctable error,
determine whether the data from the memory is acceptable and the EDAC should be sent through the correction cycle.
to use as presented on the bus, the error flags must be The last three cases of double-bit errors will cause the
tested to determine if they are at the high level. EDAC to signal lows on both ERR and MERR, which is the
The first case in Table Ill represents the normal, no-error interrupt indication for the CPU.
conditions. The EDAC presents highs on both flags. The
TABLE lll. Error Function
Total Number of Errors Eli:;or l;’::%sn Data Correction
32-Bit Data Word 7-Bit Check Word
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
The DP8402 check bit syndrome matrix can be seen in TA- During a READ operation (mode 2, error detection) the data
BLE Il. The horizontal rows of this matrix generate the and check bits that were stored in memory, now possibly in
check bits by selecting different combinations of data bits, error, are input through the data and check bit 170 ports.
indicated by “X”s in the matrix, and generating parity from New check bits are internally generated from the data word.
them. For instance, parity check bit “0” is generated by These new check bits are then compared, by an EXCLU-
EXCLUSIVE NORing the following data bits together; 31, SIVE NOR operation, with the original check bits that were
29, 28, 26, 21, 19, 18, 17, 14, 11, 9, 8, 7, 6, 4, and 0. For stored in memory. The EXCLUSIVE NOR of the original
example, the data word “00000001H” would generate the check bits, that were stored in memory, with the new check
check bits CB6-0 = 48H (Check bits 0, 1, 2 are odd parity bits is called the syndrome word. If the original check bits
and check bits 3, 4, 5, 6 are even parity). are the same as the new check bits, a no error condition,
During a WRITE operation (mode 0) the data enters the then a syndrome word of all ones is produced and both
DP8402 and check bits are generated at the check bit in- error flags (ERR and MERR) will be high. The DP8402 ma-
put/output port. Both the data word and the check bits are trix encodes errors as follows:
then written to memory.
TABLE IV. Read, Flag, and Correct Function
DB Control | DB Output Latch CcB
Mg"::‘l’éy Ffr?c’:f’ N (S:;’""s"t; Datal/O | OEBnor | DP8402A,DP8403 | Check1/O | Control %“ ';,'IaE%SR
y OEDB LEDBO OECB
Read Read & flag H L Input H X Input H Enabledf
Latch input Input Input
Read dataandcheck | H H data H L check word H Enabledf
bits latched latched
Output Output Output
Read corrected data H H | corrected L X syndrome L Enabledf
& syndrome bits data word bits

TSee Table Ill for error description.
+See Table V for error location.




Memory Read Cycle (Error Detection & Correction Details) (continued)
2) A single check bit error will cause that particular check bit

1)

Single data bit errors cause 3 or 5 bits in the syndrome
word to go low. The columns of the check bit syndrome
matrix (TABLE Il) are the syndrome words for all single bit
data errors in the 32 bit word (also see TABLE V). The
data bit in error corresponds to the column in the check
bit syndrome matrix that matches the syndrome word.
For instance, the syndrome word indicating that data bit
31 is in error would be (CB6-CB0) = “0001010”, see the
column for data bit 31 in TABLE I, or see TABLE V.
During mode 3 (SO = S1 = 1) the syndrome word is
decoded, during single data bit errors, and used to invert
the bit in error thus correcting the data word. The correct-
ed word is made available on the data 1/0 port (DBO thru
DB31), the check word 1/0 port (CBO thru CB6) presents
the 7-bit syndrome error code. This syndrome error code
can be used to locate the bad memory chip.

to go low in the syndrome word.

3) A double bit error will cause an even number of bits in the

syndrome word to go low. The syndrome word will then
be the EXCLUSIVE NOR of the two individual syndrome
words corresponding to the 2 bits in error. The two-bit
error is not correctable since the parity tree can only
identify single bit errors.

If any of the bits in the syndrome word are low the “ERR”
flag goes low. The “MERR” (dual error) flag goes low during
any double bit error conditions. (See Table ).

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 results
in all three cases. It should be noted that the gross-error
conditions of all lows and all highs will be detected.

TABLE V. Syndrome Decoding

Syndrome Bits Syndrome Bits Syndrome Bits Syndrome Bits

Error Error Error Error
6543210 6543210 6543210 6 543210
LLLLLLTL|unc LHLLLL L|Z2bit HLLLLL Lf2bit HHLLLLL|unc
LLLLLL H|2bit LHLLLTL H|unc HLLLLTL H| unc HHLL L L H| 2bit
LLLLLHL]|Z2bit LHLLLMHL|DB? HLLLLHL|unc HHULLLHL|2bit
LLLLLHH|unc LHLLLHH|2bit HLLLLHHf2bit HHLLLHH|DB23
LLLLHLL|2bit LHLLHL L|DB6 HLLLHLL| unc HHLLHL L|2bit
LLLLHLH|unc LHLLHL H|2bit HLL L HL Hf2bit HHLLHL H|DB22
LLLLHHTL|unc LHLLHHL|Z2bit HLLLHHL|2bit HHLLHH L|DB21
LLLLHHH|2bit LHLLHHH|DB5 HLLLHH H| unc HHLLHHH| 2bit
LLLHLLL|2bit LHLHLTL L|DB4 HLLHULL L|unc HHLHLL L|2bit
LLLHLTLH|unc LHLHLL H|2bit HLLHLL H|2bit HHLHL L H|DB20
LLLHLHL|DB3 LHLHLHL|2bit HLLHLHL|2Dbit HHLHLHL|DB1I9
LLLHLHH|2bit LHLHLHH|DBS3 HLLHLHH|DB15 HHLHLH H| 2bit
LLLHHLL|unc LHLHHL L{2bit HLLHHL L|Z2bit HHLHHL L|DB18
LLLHHL H|2bit LHLHHL H|DB2 HLLHHL H| unc HHLHHL H|2bit
LLLHHHL|Z2bit LHLHHHL|unc HLLHHHL|DB14 HHLHHH L|2bit
LLLHHH H|DB30 LHLHHH H|2bit HLLHHHH|2bit HHLHHHH|CB4
LLHLLL L|Z2bit LHHLLL L|DBO HLHLLTLL|unc HHHLLL L|2bit
LLHLLTL H|unc LHHL L L H|2-bit HLHLL L H|2-bit HHHLL L HDB16
LLHLLH L|DB29 LHHLLHL|Z2bit HLHLLHL|2bit HHHLLHL| unc
LLHLLH H|2bit LHHLLHH| unc HLHLLH H|DB13 HHHL L H H| 2bit
LLHLHL L|DB28 LHHLHL L|2bit HLHLHL L|2bit HHHLHL L|DB17
LLHLHL H|2bit LHHLHL H|DB1 HLHLHL HIDB12 HHHLHL H|2bit
LLHLHHIL|Z2bit LHHLHHL|unc HLHLHHL|IDBI HHHLHHL| 2bit
LLHLHH H|[DB27 L HHLHH H| 2-bit HLHLHH H| 2-bit HHHLHHH|CB3
LLHHLL L|{DB26 LHHHLL L|Z2bit HLHHLL L|2bit HHHHLL L| unc
LLHHL L H|2bit LHHHLL H| unc HLHHL L HIDB10 HHHHL L H| 2bit
LLHHLHL|2bit LHHHLMHL| unc HLHHLMHL|DB9 HHHHLHL| 2bit
LLHHLH H|DB25 LHHHLH H| 2-bit HLHHLHH| 2bit HHHHLH H|CB2
LLHHHL L|2bit LHHHHL L|unc HLHHHL L|DB8 HHHHHL L|2bit
LLHHHL H|DB24 LHHHHL H| 2-bit HLHHHL H| 2bit HHHHHL H|CB1
LLHHHHL| unc LHHHHH L[| 2bit HLHHHH L[| 2bit HHHHHHL|CBO
LLHHHH H| 2bit LHHHHHH|CB6 HLHHHHH|CBS HHHHHH H|none

CB X = error in check bit X

DB Y = error in data bit Y

2-bit = double-bit error

unc = uncorrectable multibit error




TABLE VI. Read-Modify-Write Function

DB OUTPUT
MEMORY CONTROL P P —— LATCH CB ERROR FLAG
CYCLE EDAC FUNCTION s1 S0 BYTEn{ | OEBnf LEDBO CHECK 1/0 CONTROL ERR MERR
Read Read & Flag H L Input H X Input H Enabled
. Input Input
Read Lateh |npu.t data H H data H L check word H Enabled
& check bits latched latched
Latch corrected O:;;t):t Hi-2 H
Read data word into H H word H H Output Enabled
output latch latched Syndrome L
atche bits
Input
Modify appropriate modified H
Moc‘in‘y byte or bytes & L L BYTEO H Output L H H
/write generate new Ouput check word
check word unchanged L
BYTEO

TOEBO controls DBo—-DB7 (BYTEO), OEB1 controls DBg-DB15 (BYTE1), OEB2 controls DB16-DB23 (BYTE2),

Read-Modify-Write (Byte Control)

Operations

The DP8402A and DP8403 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 ac-
complished 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
DB0-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 al-
lowed 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 S1and SO low.
Table VI lists the read-modify-write functions.

EB3 controls DB24-DB31 (BYTES3).

Diagnostic Operations

The DP8402A thru DP8405 are capable of diagnostics that
allow the user to determine whether the EDAC or the mem-
ory 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 input remains
transparent. This lets the user apply various data words
against a fixed known checkword. If the user applies a diag-
nostic 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 DP8402A and DP84083, the diagnostic
data word can be latched into the output data latch and
verified. It should be noted that the DP8404 and DP8405 do
not have this pass-through capability because they do not
contain an output data latch. By changing from the diagnos-
tic mode (S1 = L, SO = H) to the correction mode (S1 = H,
S0 = H), the user can verify that the EDAC will correct the
diagnostic data word. Also, the syndrome bits can be pro-
duced to verify that the EDAC pinpoints the error location.
Table VIl DP8402A and DP8403 and Table VIII DP8404 and
DP8405 list the diagnostic functions.




TABLE VII. DP8402A, DP8403 Diagnostic Function

DB BYTE | DB OUTPUT CcB
EDAC FUNCTION CONTROL | 1Al /o | CONTROL| LATCH | CHECK1/O | CONTROL E:TRF? R F%‘F’:
S1 S0 OEBn LEDBO OECB
Read & fla H L Input correct H X Input correct H H H
9 data word check bits
Latch input check Input Input
word while data L H | diagnostic H L check bits H Enabled
input latch remains . latched
data wordf
transparent
Latch diagnostic Input Output latched L
data word into L H diagnostic H H check bits Enabled
output latch data word T Hi-Z H
. . Input Output
Lateh diagnostic H H | diagnostic H H syndrome L Enabled
data word into .
. data word bits
input latch latched
atche Hi-Z H
Output
Output diagnostic Output syndrome L
data word & H H diagnostic L H bits Enabled
syndrome bits data word Hi-Z H
Output corrected Output Output
diagnostic data corrected syndrome L
H H L L Enabl
word & output diagnostic bits nabled
syndrome bits data word Hi-Z H

‘Diagnostic 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.

TABLE VIil. DP8404, DP8405 Diagnostic Function

CONTROL DB CONTROL DB CONTROL | ERROR FLAGS
EDAC FUNCTION s1 S0 DATA /0 OEDB CHECK 1/0 OECB ERR WERR
Input correct Input correct
Read & flag H L data word j check bits H H H
Latch input check
bits while data Input Input
inout latch remains L H diagnostic H check bits H Enabled
P data word latched
transparent
. Input .
Output input L H | diagnostic H Output input L Enabled
check bits data word check bits
Latch diagnostic L?guaostic (s)L:gru(:me bits L
data into H HO | tg ; H y Enabled
input latch ata wor Hi-Z H
latched
Output corrected Output corrected Output L
diagnostic H H diagnostic L syndrome bits Enabled
data word data word Hi-Z H

‘Diagnostic 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.




DP8402A, DP8403 Logic Diagram (Positive Logic)
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DP8402A HAS TRI=STATE (/) CHECK=BIT AND DATA OUTPUTS.
DP8403 HAS OPEN=-COLLECTOR (<) CHECK=BIT AND DATA OUTPUTS.

TL/F/8535-4




DP8404, DP8405 Logic Diagram (Positive Logic)

DECODER
SYNDROME
X o GENERATOR
°P 7 >1 7 =
S0 — 1 3 o—\
1 o—]
si—2 3 Jo——— 1
CHECK=BIT 7 o—
2 GENERATOR
(See Table 2) N\
LATCHES [
¢t N
7 —
CBO-CB6 <> e o
MUX
Y 4 (7.%=0R)
1 BUFFERS o o 1 |2 7 -
32 <
7 < 7 . 7
* < 0 < ERROR
DETECTOR
e —
0ECe N LATCHES (See Table 3)
¢t 5 B
DBO-DB31 €>— —32 10 L N ERROR Jo— ERR
s MULTI-
- ERROR O MERR
Y
32 32
BIT ~IN-
r ERROR
ERROR
CORRECTOR DECODER
BUFFERS =1 L] N
J 7
< * 32
OEDB ol EN 32 J
<
(32 X-OR)

DP8404 HAS TRI=STATE (/) CHECK=BIT AND DATA OUTPUTS.
DP8405 HAS OPEN=COLLECTOR (<>) CHECK=BIT AND DATA OUTPUTS.

TL/F/8535-5




Absolute Maximum Ratings

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

Over Operating Free-Air Temperature Range (unless otherwise noted)

Supply Voltage, Vcc (See Note 1) A% Operating Free-Air Temperature: Military —55°C to +125°C
Input Voltage: CB and DB 5.5V Commercial 0°to +70°C
All Others w Storage Temperature Range —65°C to +150°C

Recommended Operating Conditions

Symbol Parameter Conditions Military Commercial Units
Min | Typ | Max | Min | Typ | Max
Vee Supply Voltage 4.5 5 55 | 45| 5 5.5 \%
ViH High-Level Input Voltage 2 2 \%
ViL Low-Level Input Voltage 0.8 0.8 \'%
loH High-Level Output Current ERR Or MERR —04 204 mA
DB OrCB DP8402A, DP8404 —1 —2.6
loL Low-Level Output Current ERR Or MERR ¢ 8 mA
DB or CB 12 24
tw Pulse Duration LEDBO Low 25 25 ns
(1) Data And Check Word Before SO T 15 10
(S1 =H)
(2) SO High Before LEDBO T (S1 = H)T 45 45
(3) LEDBO High Before The Earlier 0 0
of S0 ) orS1 |t
tsu Setup Time (4) LEDBO High Before S1 T (S0 = H) 0 0 ns
(5) Diagnostic Data Word Before S1 T 15 10
(SO = H)
(6) Diagnostic Check Word Before 15 10
The Later Of S1 ] orS0 T
(7) Diagnostic Data Word Before 25 20
LEDBO T (S1 = Land S0 = H)i
(8) Read-Mode, SO Low And S1 High 35 30
(9) Data And Check Word After 20 15
SO T (S1.= H)
- Hold Time (10) Data Word After S1 T (SO = H) 20 15 ns
(11) Check Word After The Later 20 15
ofS1] orSOT
(12) Diagnostic Data Word After 0 0
LEDBO T (S1 = LAnd SO = H)i
teorr Correction Time (see Figure 1)* 65 58 ns
TA Operating Free-Air Temperature —55 126 | 0 70 °C

*This specification may be interpreted as the maximum delay to guarantee valid corrected data at the output and includes the tg, setup delay.
fThese times ensure that corrected data is saved in the output data latch.
4These times ensure that the diagnostic data word is saved in the output data latch.
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DP8402A, DP8404 Electrical Characteristics

Over Recommended Operating Free-Air Temperature Range (unless otherwise noted)

Military Commercial
Symbol Parameter Test Conditions Units
Min TypT | Max Min Typ7 | Max
Vik Ve = 45V, = —18 mA —15 —-15 \
All outputs Vocc = 45Vt05.5V,Ipy = — 0.4mA | Vgc—2 Voc—2
\7 Voo = 4.5V, loy = —1mA 2.4 3.3 \Y
o DB or CB S oH
Voo = 4.5V, lpy = —2.6 mA 2.4 3.2
Voo = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4
ERR or MERR < oL
Voo = 4.5V, oL = 8 mA 0.35 0.5
VoL V V, | A 0 0 0 0 v
= 4.5V, =12m .25 4 .25 4
DB or CB ce oL
Voo = 4.5V, loL = 24 mA 0.35 0.5
| S0 or S1 Veo = 5.5V, V| =7V 0.1 0.1 A
| m
All others Vce = 5.5V, V| = 5.5V 0.1 0.1
| S0 or S1 v 55V Vi — 2.7V 20 20 A
= 5.5V, =27
lH All othersi: ce ! 20 20 :
S0 or S1 —-0.4 —0.4
L Vce = 5.5V, V| = 0.4V mA
All othersi —0.1 -0.1
0§ Vco = 5.5V, Vp = 2.25V —30 112 —-30 —112 | mA
lcc Vce = 5.5V, (See Note 1) 150 250 150 250 mA
DP8403, DP8405 Electrical Characteristics
Over Recommended Operating Free-Air Temperature Range (unless otherwise noted)
Military Commercial
Symbol Parameter Test Conditions Units
Min TypT | Max Min TypT | Max
Vik Voo = 4.5V, = —18mA —-1.5 —-1.5 \"
VoH ERR or MERR | Voo = 4.5Vt05.5V, lopy = —0.4mA | Voc—2 Vec—2 \"
loH DB or CB Vce = 4.5V, Vo = 5.5V 0.1 0.1 mA
Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4
ERR or MERR S oL
Vce = 4.5V, lp. = 8 mA 0.35 0.5
VoL Vi 4.5V, | 12 mA 0.25 0.4 0.25 0.4 v
cc = 4.9V, lgL = m. . . . .
DB or CB
Voo = 4.5V, loL = 24 mA 0.35 0.5
S0 or S1 Voo = 5.5V, V) =7V
|| mA
All others Ve = 5.5V, V| = 5.5V
| SO0or St V V, V| Vv A
=55V,V| =27
" All othersi e ! K
| S0or St V V, V| = 0.4V A
IL cc =55V,Vi=04 m
All othersi
o ERR or MERR | Vgg = 5.5V, Vo = 2.25V —-30 —-112 —-30 —112 | mA
lcc Vce = 5.5V, (See Note 1) 150 150 mA

TAIll typical values are at Vgc = 5V, Tp = +25°C.

$For 1/0 ports (Qa through Qp), the parameters Iy and Ij_ include the off-state output current.

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lpg.
Note 1: Igc is measured with SO and S1 at 4.5V and all CB and DB pins grounded.

1




DP8402A Switching Characteristics

Voc = 4.5V to 5.5V, C = 50 pF, Tp = Min to Max (unless otherwise noted)

Symbol From To Test Conditions Military Commercial Units
(Input) (Output) Min | Max | Min Max
tog DB and CB ERR S1 =H, S0 = L, R_ = 5000 10 43 10 40 ns
DB ERR S1 =L, S0 = H, R_ = 5000 10 43 10 40
tod DB and CB MERR S1 =H,S0 = L, R_ = 5000 15 67 15 55 ns
DB MERR S1 =L, S0 = H, R_ = 500Q 15 67 15 55
tod S0l andS1] CB R1 = R2 = 5000 10 60 10 48 ns
tod DB CB S1=1L,80 = L,R1 = R2 = 500Q 10 60 10 48 ns
tod LEDBO | DB S1 = X, S0 = H,R1 = R2 = 500Q 7 35 7 30 ns
tod s17 CB S0 = H, R1 = R2 = 50002 10 60 10 50 ns
ten OECB | CB S0 = H, S1 = X,R1 = R2 = 5000 2 30 2 25 ns
tis OECB T CB S0 = H,S1 = X,R1 = R2 = 500Q 2 30 2 25 ns
ten OEBO thru OEB3 | DB SO = H,S1 = X,R1 = R2 = 500Q 2 30 2 25 ns
tis OEBO thru OEB3 T DB SO0 = H,S1 = X,R1 = R2 = 500Q 2 30 2 25 ns
DP8403 Switching Characteristics
Ve = 4.5V to 5.5V, C = 50 pF, Tpo = Min to Max (unless otherwise noted)
Symbol From To Test Conditions Military fpmmercial Units
(Input) (Output) Min | Typt | Max | Min | Typf | Max
toa DB and CB ERR S1 = H,S0 = L, R_ = 5000 26 26 ns
DB ERR S1 =1L,S0 = H, R_ = 5000 26 26
____ | 81 =H,S0 = L,R_ = 5000 40 40
fed DB andC8 MERR i —Lso—n, R= 5000 40 40 ne
tod S0} andS1l CcB R = 6800 40 40 ns
tod DB CB S1=1,S0 = L, R = 680Q 40 40 ns
tod LEDBO | DB S1 = X, S0 = H, R_=.680Q 26 26 ns
tod s11 CB S0 = H, R = 680 40 40 ns
tpLH OECB T CB S1 =X,S0 = H, R, = 68092 24 24 ns
tPHL OECB | cB S1 = X, 80 =H, R_ = 6800 24 24 ns
tpLH OEBO thru OEB3 T DB S1 =X, 80 = H,R_ = 680Q 24 24 ns
tPHL OEBO thru OEB3 |, DB S1 = X, S0 = H,R_ = 680Q 24 24 ns

TAIl typical values are at Vgc = 5V, Tp = +25°C.
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DP8404 Switching Characteristics, vcc = 4.5vt05.5v, | = 50 pF, Ta = Min to Max

Symbol From To Test Conditions Military Commercial | ) its
(Input) (Output) Min | Typt | Max | Min | Typ7 | Max
tog DB and CB £rg | .S1=H.S0=LR. = 5000 26 26 ns
S1=1L,S0 = H,R_ = 5000 26 26
tog DB and CB VERE |.S1=H. 80 =L R = 5000 40 40 ns
S1=1L,S0 = H,R_ = 5000 40 40

tod S0l andS1] CB R1 = R2 = 5000 35 35 ns

tod DB CB S1=1L,S0 = L,R1 = R2 = 5000 35 35 ns

tod s11 CB S0 = H,R1 = R2 = 5000 35 35 ns

ten OECB | CB S1 =X, S0 = H,R1 = R2 = 5000 18 18 ns

tyis OECB T CB S1 =X, S0 = H,R1 = R2 = 5000 18 18 ns

ten OECB | DB S1 =X, S0 = H,R1 = R2 = 5000 18 18 ns

tyis OECB T DB S1 =X, S0 = H,R1 = R2 = 5000 18 18 ns
DP8405 Switching Characteristics, vcc = 4.5vt05.5v, C| = 50 pF, T = Min to Max

Symbol From To Test Conditions Military Eommerclal Units
(Input) (Output) Min | Typi | Max | Min | Typi | Max

tog DB and CB ERR S1=H, S0 = L,R_ = 5000 26 26 ns
DB ERR S1=1L,S0 = H,R_ = 5000 26 26

tog DE and CB VERR |.S1=H. S0 =L R = 5000 40 40 ns
S1=1L,S0 = H,R_ = 5000 40 40

tod S0l andS1l CB RL = 6809 40 40 ns

tod DB CB S1=1L,80 =L, R_ = 6809 40 40 ns

tod s11 DB S0 = H, RL = 680Q 40 40 ns

tpLH OECB T CB S1.=X, S0 = H, R_ = 5000 24 24 ns

tPHL OECB | CB S1 = X,80 = H,R_ = 6800 24 24 ns

tpLH OEDB T DB S1 = X, S0 = H, R_ = 6800 24 24 ns

tPHL OEDB | DB S1 = X, S0 = H, R_ = 680Q 24 24 ns

TAll typical values are at Vgc = 5V, Tp = +25°C.
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Switching Waveforms
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Switching Waveforms (continued)
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DP8402A Interfaced to the DP8418/19/28/29 System Diagram
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DP8402A Interfaced to the DP8420A/21A/22A System Diagram

CLK
CLK, DELCLK:
S RAS0-3,CAS0-3 | MEMORY
1 DECODE 00-8,9, 10,WE_ | UP TO 64M BYTES
— V]
CLK 74ALS373 DP8420A/21A/22A
BO, B1 RCO=-9, 10, 11
LATCHES — ! DRAM UP TO 4 BANKS OF
ADD/DATA ADS, AREQ, |  CONTROLLER 39 DRAMS PER BANK
BUS ADO=31 —
R T (UP TO 4M BIT DRAMS)
INTERRUPT : 32BIT CPU WAITIN, EXTENDRFSH,
> —
SYSTEM LN 7as245 WIN N
CLK, TRANSCEIVERS DIO=31
e DIR EN N N d
ENABLES, — 74ALS244
ADDRESS 1
STROBE, = DO0-31
WRITE / READ EN N
")
N
ERROR CORRECTION ['yGDE, TATCH, BUFFER CONTROL | DATA /0 1
BUS CYCLE RERY| | R ACE LOGC ERROR FLAGS 0= 31 CHECK BITS IN 0=6
< DP8402A Lr\—v
ENABLE
DATA CHECK [ 74ALS244
AND BITSO- 6 N
CHECK N CHECK BITS OUT 0-6
BITS
out ?
TI/F/8535-12
Physical Dimensions inches (millimeters)
2,626 .
(66.70)
MAX
52 51 50 49 48 47 46 45 44 43 42 41 4D 39 38 37 W 3B/ M g g 3 l3=ﬂl F__Sl g 27
260
(15.49) )
M,
PIN NO. 1 IDENT )
it A S
1 2 3 4 5 6 7 8 9 0 1" 12 13 14 15 16 17 18 18 20 21 2 23 24 25 26
0.540
1372)
0.030 —0.060 MAX
0125 —e——
@ 0715 gy,
MIN @
0.100 2 0.010 0.035 - 0.055
1 (z.sm:nvzsq_"\ l‘_ (0.889 —1.397)
SEATING PLANE TYP TYP
0.015—0.023
10.381-0.584)
TYP
0.490
(12.45)
MAX
0.008 —0.015 0.040
0308 (1.018)
TP MAX TYP 150 MAX
0.590 - 0. 620 ALLOWABLE

{14.99-15.75)

Hermetic Dual-In-Line (D)

Order Number DP8402AD or DP8403D

NS Package Number D52A

Ds2a (REV A)
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Error Detection and Correction Circuits (EDAC’s)

DP8402A/DP8403/DP8404/DP8405 32-Bit Parallel

Physical Dimensions inches (millimeters) (Gontinued)

Lit. #103062

LEADS
VERTICAL
70 15° MAX
OUTWARD

<, +0.006
0939 9900 N
a 1015 - 0.01740.004 1
25137 g [0.4320.10]
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N oy 0.045
9 N, 168 61 4591 14)
OonnooNoonnonnoon .
10 60 N T
q @] i i ‘
g b 0.029£0.003
g 0 [0.7440.08)
0 P
g B 0.910£0.020
g il R R
3| D [23.11£0.51] Tre
q b
g nl
g D
g ]
q P
g 1
g B | SEATING PLANE
26 has
|
- L ; o020
. 0.050 ., [E‘.S‘]MIN e 0,980 :0.005
h.zﬂ”" [25.15 - 0.13] e
0.800 TP | 0.105£0.015 TP Y N
[20.32) [2.67£0.38
0.165-0.180
[4.19-4.57] e veea (REV 1)
=To.004[0.10]
Plastic Chip Carrier (V)
Order Number DP8402AV
NS Package Number V68A
2434
(©182)
48 a7 16 45 “ 43 2 Ll a0 39 38 37 36 35 34 33 2 31 30 2 28 27 26 25
0580 0610
(a3 (15.49)
MAX
/nn NO. 1 IDENT ]
1 2 3 4 5 6 7 [ T ‘|_ll' n 12 13 . 15 1% 17 18 19 20 2 2 2 El
0.110-0200 005
T MAX TYP—~|
0510 (2794-5.081) 1aa3)
[{7.018)
{ | 0.030-0.060
! 1 (0762-152) [ @) o)
0.008-0.015
O TEETI
0.035-0.055 0.100 :0.010 |_ 0.015-0.023 0.590-0.620
——J e 4—4 Pl et
10.889-1.397) 254 20.250) o e 0125 (14.99-15.75)
TYP 3.175) REF

LIFE SUPPORT POLICY

48 Lead Hermetic DIP (D)
Order Number DP8404D or DP8405D
NS Package Number D48A

TYP

D4z REV D)

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can

be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

o)

National Semiconductor
Corporation

1111 West Bardin Road
Arlington, TX 76017

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

National Semiconductor
Europe

Fax:

Email:
Deutsch Tel:
English  Tel:
Francais Tel:
ltaliano  Tel:

(+49) 0-180-530 85 86
cnjwge @tevmz2.nsc.com
(++49) 0-180-530 85 85
(+49) 0-180-532 78 32
(+49) 0-180-532 93 58
(+49) 0-180-534 16 80

National Semiconductor
Hong Kong Ltd.
18th Floor, Straight Block,

Ocean Centre, 5 Canton Rd.

Tsimshatsui, Kowloon
Hong Kong

Tel: (852) 2737-1600
Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.
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business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
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Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
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Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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