»];HE D HE 482577) 0003922 1 =

“16-BIT CMOS

© - emors.

- IDT39C60-1: 52ns (max) R e The |DT390605 are easuly cascadable from 16 bits up t0 64 bits,

; IDT39C60: 65ns (max.) i ‘j - Sixteen-bit systems use 6 check bits, 32-bit systems use 7 check
.. l'Y"PI'OV‘*; systemn memory reliabliity . . " bits and 64-bitsystems use 8 check bits. For all three configurations,

— Corrects all single-bit errors, detects aII doible and some . - the error syndrome is made available.
(U - . triple-bit errors S RS All parts incorporate 2 built-in diagnostic modes Both simplify
" e Cascadable - - - Tt . e i T . : . testing by allowing for diagnostic data to be entered inta the device
L Datawordsupfo6abits T TR *° . and to executs system diagnostic functions. -
.' P ST - : - -. The IDT39C60s are pln—compauble, performance—enhanced
.« e Bulitin diagnostics : . functional replacements for all versions of the 2960, They are fabrl-
. - Capable of verifying proper EDC operat!on via software cated using CEMOS, a CMOS technology designed for high-
B control . - performance and high-reliabllity. The devices are packaged in
o Simplified byte oparations ) : * . either 48-pin DIPs and 52-pin PLCC and LCCs.
_ N .~ Military grade product is manufactured In compliance to the
: Fast byte writes possible with separate byte enables L latest revision of MIL-STD-883, Class B. )
o Available In 48-pin DIP, 52-pin PLCC and LCC -

FUNCTIONAL BLOCK DIAGRAM - - -~
LE(;UT D_—T'—"‘_ '.-.,';

OE BYTEO D,—|
CBs [+

_ ¥ L
DATAc; B3 <1 DATA OUT | %] ERROR DECODE |7
DATAg 15 EAtq-e] CATCH 7|~ acorrect [ MUX
CEBYTE1 [ : ) 7
DATAIN L CHECK BIT b2l wox SCoo
LATCH  [7.2™] GENERATE ) :
) _ LTy - . OEsc
CHECK BIT /] . o
IN LATCH 7
LE ' S ' >l SYNDROME |7, ERROR [ ERROR
w 1 MUX 1 T, o'GENERATE |7 DETECT | r—, MOCFERROR
» , DIAGNOSTIC SRR
- & bl U LATCH 7,
7
Leome D>—5—————F :
CODE ID D—#—- - : ) -
DIAG MODE D27 S - I
PASSTHRU D———»] SOhmot : -
GENERATE [D—*] '
CORRECT D—-

CEMQS and MICROSLICE are trademarks of lntegrated Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES

JANUARY 1989
) DSC-9016/1
§8-56 .

© 1539 Integrated Device Technology, inc.

¢
Yo Thet

LT ~/IDT 39C60
ERROR DETECTION - - 1IDT 39C60-1
AND CORRECTION UNIT ...~ IbT 39C60A
~*. IDT 39C60B
. . MICROSLICE™ P'Ronuor?' R ;_ L ,'.7“/5’/7.-_
FEATURES: . ’ . ) R e . Pln-companble to all verslons ot the 2960
" e Low power CEMOS ™ S s 0 7.7 e Military product avallable compliant to MIL-STD-883, Class )
© — Military: 100mA (max)) o - .+ . | e Standard M|Inary Drawlng #5962—88613 available for 1h|s
— Commerclal: 85mA (max) .- ST T function . :
e FasD\ | “ [ T DESCRIPTION 3 : o
- Data in to error detect : :
- TheIDT39C60fam|lyare high- speed low-power, 16- blt Error De-
IDT39CB0A: 20ns (max.), IDTI9CE0B: 16”5 (max ) . “tection and Corrsction Units which generate check bits-on a 16-bit
IDT39C60-1: 28ns (max.) R data field according to a modified Hamming Code and correct the
IDT39C60: 32ns (max.) T N ; - .data word when check bits are supplied. When performing a read
~i— Data into coffected dataout =~ -~ T o L e operation from memory, the IDT39C60s will correct 100% of all
: " IDT39C60A: 30ns (max.) IDT33C608: 25ns (max) ' . single bit errors, will detect alt double bit errors and some tnp!e bit
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IDT39C60/-1/A/B 16-BIT CMOS
ERAOR DETECTION AND CORRECTION UNIT
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B 4825771 0003923 3 M
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PIN CONFIGURATION

comrect {1~ < pAss THRU
DATA15 CJ2 47 13 DIAG MODE;
DATA4 C2 4|71 DIAG MODE,
DATA13 O 4 4s 1 GODE ID,
DAIQ,Z =R “u g CODE ID;

N 41 COpE|

LEpne L7 [ SGENERATE

OEBYTE, o 4|3 CHg
DATA; Ejo [ CB,
DATA o 410 381 CBs
DATAp C4M1 P48-1 8] CBg
DATA, CJ12 ' & | 973 cms -

GND Cl13 c48-2 %3 Veo .
DATA, T 14 s cB, -
DATAg L1 16 . %[ e} ’
DATA; 10 3 [0 MULT ERROR
DATA, Cl17 s2 1 EAROR -

BEBYTES 1 o0 OBy . .

Eour CJ18 © 7 sGy
DATA; 20 »5 sG
DATA2 12! 2 gc,

DATAy 22 75 scy
DATA, O = sc,
SC; O]z %[ sc;
DIP
. YOPVIEW
(600 mli x 100 mil CENTERS)

ST S5 I . g
. A EEgadasgs .
opereEftiuua
zEEE R ggoao -
INDEX SUL5558£55888
' L} X RnEN T
7 2 ! 61 50 49 48
LEping -1 ) ) GND -
OF BYTE, PN GENERATE
DATA,, INDICATOR CBe
DATA10 FOR PLCC CBo
DATAg . CBs
DATA, ~ 7 JB2-1 CB4
GND ' a CBs
DATA,; L2 Voo
DATAg < CB,
DATAg cB4 .
DATA, MULT ERROR
OF BYTE, ERROR -
Veo . OFsc
23 a3
AR0 1 N
M N -~ O o W)
SEEEsgdd89d42
458388 ©

PLCC/LCC
TOP VIEW
(750 mil x 750 mil)
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IDT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

4 D = '-IBES?'?]: UUDEHEN S -

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS

PIN NAME

/0

INTEGRATED DEVICE T.qsz /7

DESCRIPTION

DATAg15

[I[s}

16 bidirectional data lines. They provide Inputto the Data Input Latch and receive output from the DataOutput Latch. DATA(, Is
the least significant bit; DATAs the most significant.

CBo-g

Sevencheck b:tlnputllnes Thecheckbitlines are used toinputcheck bits forerrordetechon Alsousedto lnputsyndrome bits
for error correction in 32- and 64-bit configurations.

LEy

Latch Enable—Data Input Latch, Controls latching of the input data. When HIGH the Data Input Latch and Check Bit Input
Latch follow the input data and Input check bits. When LOW, the Data InputLatch and Check Bitinput Latch are Iatchedto their
previous state. -

GENERATE

Ganerate Check Bits input. When this inputis LOW, the EDCis in the Check Bit Generate mode. When HIGH, the EDCisin the
Detect mode or Correct made. In the Generate mode, the circuit generates the check bits or partial check bits specific to the
data in the Data Input Latch, The generated check bits are placed on the SC outputs. In the Detect or Correct modes the EDC
detects single and multiple errors and generates syndrome bits based upon the contents of the Data Input Latch and Check Bit
Input Latch. In Correct mode, single-bit errors are also automatically corrected ~corracted data s placed at the inputs ot the
Data Output Latch, The syndrome resultis placed onthe SCoutputs and Indicates, inacoded form, the number oferrors.and
the bit-In-error.

8Co-8

Syndrome/Check Bit outputs, These seven Imes hold the check/pamal check bits when the EDC s In Generate mode and will
hold the syndrome/partial syndrome bits when the device is in Detect or Carrect modes. These are 3-state outputs,

OFEgso

Output Enable—Syndrome/Check Bits. When LOW, the 3-state outputlines SCog areenabled. When HIGH, the SCoutputs | .

are in the high impedance state. . -

Error Detected output. When the EDC s in Detect or Correct mode, this output will go LOW it one or more syndrome bits are
asserted, meaning there are one or morebiterrorsin the data or check bits, If no syndrome bits are asserted, there areno errors
detected and the output will be HIGH. In Generate mode, ERROR is forced HIGH. (Ina 64-bitconfiguration, ERRORmustbe
implemented externatly.}

MULT ERROR

Multiple Errors Detected output. When the EDC is in Detect or Correct mode this output, if LOW, Indicates thatthere are two or
more bit errors that have been detected. If HIGH, this indicates that either one or ho etrors have been detected. In Generate
mode, MULT ERROR is forced HIGH. (In a 64-bit configuration, MULT ERROR must be implemented externally.)

CORRECT

Correct input. When HIGH, this signal allows the coirection network to correct any single-bit error in the Data Input Latch (by
complemnenting the bit-In-error) before putting it into the Data Output Latch. When LOW, the EDC will drive data directly fram
the Data [nput Latch to the Data Output Latch without correction.

LEour

Latch Enable — Data Output Latch. Contrals the latching of the Data Qutput Latch. When LOW, the DataOutput Latchislatched
to lts previous state. When HIGH, the Data Output Latch follows the output of the Data Input Latch as modified by the correction
loglo network. In Correct mads, single-bit emors are corrected by the network before loading into the Data Output Latch. In
Detect mode, the contents of the Data Input Latch are passed through the correction network unchnged into the Data Output
Latch. The Inputs to the Data Output Latch are disabled with its contents unchanged if the EDC is In Generate mode.

OF BYTE,
OF BYTE,

Output Enable — Bytes 0 and 1, Data OutputLatch. These lines control the 3-state outputs for each of the two bytes of the Data
Output Latch, When LOW, these lines enable the Data Output Latch and, when HIGH, these lines force the Data Output
into the high impedance state. The two enable lines can be separately activated to enable anly one byte of the Data Output
at atime.

PASS THRU

Pass Thru input. This line, when HIGH, farces the contents of the Check Bit Input Latch onto the Syndrome/Check Bit outputs
(SCo-s) and the unmodified contents of the Data Input Latch onto the inputs of the Data Output Latch,

DIAG MODE,_

Diagnostic Mode Select. These two lines control the initialization and diagnostic operation of the EDC.

CODE IDo-2

Code Identification inputs. These three bits Identify the size of the total data word to be processed and which 16-hit stice of
larger datawords a particutar EDC s processing. The three allowable dataword sizes are 16, 32, and 64 bits and thelr respective
modified Hamming codes are designated 16/22, 32/39 and 64/72. Special CODE ID input 001 {ID,, IDy, IDg) Is also used to
instruct the EDC that the signals CODE |Dg-2, DIAG MODE-1, CORRECT and PASSTHRU ara to be taken from the diagnostic
latch rather than the controd! lines.

LE DIAG

Latch Enable — Diagnostic Latch. The Diagnostic Latch follows the 16-bit data on the input lines when HIGH. When LOW, the
outputs of the Diagnostic Latch are latched to their previous states. The Diagnostic Latch holds dlagnostic check bits and inter-
nal control signals for CODE 1Dg-2, DIAG MODEg-1, CORRECT and PASSTHRU.

$8-58
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IDT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

L4E D

M 4825771 0003925 7
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PRODUCT DESCRIPTION

The IDT39C60 EDC Unit is a powerful 16-bit cascadable slice
used for check bit generation, error detection, error correction and
diagnostics. As shown In the Functional Block Dlagram the dlevice
conslsts of the followlng .

— Data input Latch
— Data Output Latch
~— Diagnostic Latch
— Check Bit Input Latch
* ‘= Check Bit Generation Logic
— Syndrome Generation Loglc
— Error Detection Logic
. — Error Correction Logic
— Control Logic

DATA INPUT/OUTPUT/DIAGNOSTIC LATCHES

The LE, Latch Enable input, controls the Data Input Latch which
can load 16 bits of data from the bidirectional DATA lines. The
Input data is used for either check bit generation or error detection/
correction.

The 16 bits of data from the DATA lines can be loaded Into the
Dlagnostic Latch under control of the Diagnostic Latch Enable,
LEpiaa, giving check bit information In one byte and control informa-
tion inthe other byte. The Diagnostic Latch Is used when in Internal
Control mode or In one of the Diagnostic modes.

The Data Output Latch is split Into 2 bytes and enabled onto the
DATA lines through separate byte control lines. The Data Output
Latch stores the result of an error correction operation or Is loaded
directly from the Data Input Latch under control of the Latch Enable
Out (LEour). The PASSTHRU control input determines which data is
loaded. : .

CHECK BIT GENERATION LOGIC

This block of combinational logic generates 7 check bits using a
modified Hamming code from the 16 bits of data input from the Data
nput Latch,

SYNDROME GENERATION LOGIC

This loglc compares the check bits generated through the Check
Bit Generator with either the check bits in the Check Bit Input Latch
or 7 bits assigned In the Diagnostic Latch.

Syndrome bits are produced by an exclusive-OR of the two sets
of bits. A match Indlicates no errors. If errors occur, the syndrome
bits can be decoded to indicate the bit inerror, whelherz arrors were
detected or 3 or more arrors.

ERROR DETECTION/CORRECTION LOGIC

The syndrome bits generated by the Syndrome Loglc are de-
coded and used to control the ERROR and MULT ERROR outputs.
If one or more errors are detected, ERROR goes low. [ftwo or more
errors are detected, both ERROR and MULT ERROR go low. Both

. outputs remain high when there are no errors detected.

For single bit errors, the correction logic will complement {cor-
rect) the bit In error, which can then be loaded Into the Data Out
Latches under the LEour control. If check bit errors need to be cor-
rected, then the device must be operated in the Generate mode.

CONTROL LOGIC

The contro! logic determines the specific mode of operatlon, usu-
ally from extemal controt signals. However, the Internal Control
mode allows these sngnals to be provided from the Dlagnostic
Latch.

" DETAILED PRODUCT DESCRIPTION

5:/7

The IDT39C60 EDC Unit contains the logic necessary to gener-
ate check bits on a 16-bit data input according to a modified Ham-
ming code. The EDC can compare internally generated check bits
against those read with the 16-bit data fo allow correction of any
single hit data errar and detection of all double and some triple bit
errors. The IDT39C60 can be used for 16-bit data words (6 check
bits), 32-bit data words (7 check bits) or 64-bit data words (8 check
bits).

- CODE AND BYTE SELECTION

The 3 code Identification pins, 1D2-o, are used to determine the
data word slze from 16, 32 or 64 bits and the byte position of each
16-bit IDT39C60 EDC device.

Code 16/22 refers to a 16-bit data field with 6 check bits.

Code 32/39 refers to a 32-bit data field with 7 check bits.

Code 64/72 refers to a 64-bit data fisld with 8 check bits.

The ID2-0 of 001 Is used to place the device In the Internal Contral
mode as described later in this section. R

Table 1 defines all possible Identification codes.

CHECK AND SYNDROME BITS

The IDT39C60 provides either check bits or synidrome bits onthe
three-state output pins SCoq-e. Check bits are generated from a
combination of the Data Input bits, while syndrome bits are an Ex-
clusive-OR of the check bits generated from read data with the read
check bits stored with the data. Syndrome blts can be decoded to

- determine the single bit in error or that a double error was detected.

Some triple bit errors are also detected The check bits are labeled:

Co, C1, C2, C3, C4 for the 8-bit corifiguration
Co, C1, Cz, C3, Cq, Cs for the 16-bit configuration
Co, C1, Cz, C3, Cs, C5, Co for the 32-bit configuration
" Co, Ci, Cz, Cs, C4, Cs, Cs, Cr for the 64-bit configuration

Syndrome bits are similarly labeled So through S7.

. CONTROL MODE SELECTION

Tables 2 and 3 describe the 9 operating modes of the IDT39C60.
The Diagnostic mode pins, DIAG MODE;-g, define 4 basic areas of
operation, with GENERATE, CORRECT and PASSTHRU, further
dividing aperation into 8 functions with the ID2¢ defining the ninth
mode as the Internal mode.

Generats mode is used to display the chack bits on'the outputsv

SCo-¢. The Diagniostic Generate mode dlsplays check bits as stored
In the Diagnostic Latch.

Detect mode provides an Indication of errors or multiple errorson
the outputs ERROR and MULT ERROR. Single bit errors are not
corracted In this mode. The syndrome bits are provided on the out-
puts SCo-s. For the Diagnostlc Detect mode, the syndrome bits are
generated by comparing the intemally generated check bits from
the Data In Latch with check bits stored in the diagnostic latch rather
than with the check bit latch contents.

Correct mode is similar to the Detact mode except that single bit
errors will be complemented (corrected) and made avallable as in-
put to the Data Out Latch. Again, the Diagnostic Correct mods will
correct single bit errors as determined by syndroms bits generated
from the Data Input and contents of the Diagnostic Latch.

The Initialize mode provides check bits for all zero bit data. Data
In Latch is set and latched to a logic zero and made avallable as
Input to the Data Out Latch.

The Internal mode disables the external contro! pins DIAG
MODE;-0, CORRECT, PASSTHRU and CODE ID to be defined by
the Diagnostic Latch. When In the internal control mods, the data
loaded into the diagnostic tatch should have the: CODE ID differ-
ent from 001 as this would represent an invalid operation.
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TABLE 1.

HAMMING CODE AND SLICE IDENTIFICATION

TABLE 2.

DIAGNOSTIC MODE CONTROL - -

CODE CODE CODE HAMMING CODE DIAG DIAG ; .
1Dz D4 1D AND SLICE SELECTED MODE; | MODE, DIAGNOSTIC MODE SE'-ECTEP
0 0 0 Code 16/22 B 0 0 Non-diagnostic mode. The EDC functions
0 0 1 internal Confrol Mode ) normally in all modes, .
g } ? %g gggg' g;:z: g ::g :13 Dlagnostic Generate, The contents of the |
1 0 0 Code 64/72. B Diagnostic Latch are substituted for the
, Bytes O and 1
1 0 1 Code 64/72, Bytes 2 and 3 0 1 normally generated cheok bits when in the
g . Generate mode, The EDCfunctions normally in
1 1 0 Code 84/72, Bytes 4 and § the Detect or Correct modes.
1 1 1 Codoe 64/72, Bytes 6 and 7
: X Diagnostic Detect/Correct. In the Detect or
. Correct mode, the contents of the Diagnostic
- 1 0 Latch are substituted for the check bits normally
read from the Check Bit Input Latch. The EDC
functions normally In the Generate mode.
- Initialize. The outputs of the Data Input Latch
o . -are forced to zeroes and the check bits gener-
- 1 - 1 ated comrespond tothé all zerodata, Thelatchis
not reset, a functional difference from the.
) Am2960.
TABLE 3 - - ) s )
IDT39C60 OPERATING MODES ) .
OPERATING PASS- | DATA OUT LATCH 8Cq.s - ERROR -
.~ MODE DM1 DMO | GENERATE |CORRECT| yyny | (LEour= HIGH) . (GBsc = LOW) | ™urT ERROR
. 0 0 . Check Bits Generated from Data |
Generate i~ 0 0 X -0 in Latch High E
0 o ’ _ ; Syndroms Bits Data In/Check : (1)
Detect 0 1 1 0 0 Data In Latch Bt Latch Eror Dgp
0 0 Data In Latch with Syndrome Bits Data In/Check ]
Correct 0 1 1 1 0 | single Bit Comection | BitLatch Enor Dep
0 0 I
PASSTHRU 0 1 X - X 1 Data In Latch Check Bit Latch “High
. 1 0 .
Diagnostio Gerierate | 0 1 0 X 0 - Check Bits from Diagnostic Latch High
Dlagnostic Detect 1 0 4 0 0 Data In Latch fz{lﬂrome Bits Data In/Diagnostic  Error Dep
. . Data In Latch with Syndrome Bits Data lnlDla nostic .
Diagnostic Comrect 1 0 1 1 o] Single Bit Comection Lgtch 9 Error Dep
Initelizaton Mode | 1 1 X X x | Ddaintach ,‘r""f:t';,f"(‘s e o Bt -
" ID2g= 001 (Control Signals IDz-g, DIAG MODE;-9, CORREGT and PASSTHRU :
Internal Mode are faken from the Diagnostic Latch) .. - . .
NOTE: j

1. ERRORDEP (ErrorDependenl) ERRORwill belowforslngle ormultiple errors, wnthMUET_E'R'R_Gﬁ Iowfor doubleor multlple emors. Both s[gnals are hlgh

for no errors.
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16-BIT DATA WORD CONFIGURATION

Figure 1 Indicates the 22-bit data format for two bytes of data and
6 check bits.

5-/7

A single IDT39CGO EDC Unit, connected as shown in Figure 2,
providas al logic nesded for single bit error correction and double
bit error detection of a 16-bit datafleld. The identification code 16/22
Indicated 6 check bits are required. The CBs pin Is, therefore, a
“Don’t Care” and IDg, [D1, Do = 000,

CHECK BITS

ATA
l BYTE, | BYTE0| Co | )

[ o] e ]

c4|cs|

1% 87 0

USES MODIFIED HAMMING CODE 16/22 - T
16 DATA BITS WITH 6 CHECK BITS - -

RAL RN

VLI )

" edla

o

Ao i

.. Flgure 1. 16-Blt Data Format
- INPUT CHECK BITS
FOR 16-BIT CONFIGURATION
A -
- NS TETOY D
DATAg 15 Co Ci Ca Cs Cs Veo : -
DATAo_,s CB, CB, CB, CB; CBy CB; CBg )
<—1 ERROR ’
IDT39C60 EDC CODE ID p¢— 000
“—] ERROR
sc:0 sCy scz SC; SC; SCs  SCg
Vsaos ¥ s 4
so/co 8,/Cs 84/C4 HIGH
U $,/Cy S3/C4 85/Cs W
—_—

Table 3 describas the operating modes available. The output pin
SCs, Is forced high for either syndrome or check bits since only
6 check bits are used for the 16/22 code.

SYNDROME/CHECK BIT QUTPUTS

Flgure 2. 16-Bit Configuration

TABLE 4. 16-BIT MODIFIED HAMMING CODE — CHECK BIT ENCODE CHART"

Table 4 indicates the data bits participating In the check bitgen-
eratlon. For example, check bit CO is the Exclusive-OR function or
the 8 data Input bits marked with an X. Check bits are generated and
output in the Generate and Initialization moda. Check bits are
passed as stored in the PASSTHRU or Diagnostic Generate mode.

1. The check bit Is generated as either an XOR or XNOR of the eight data bits

Syndrome bits are generated by an Exclusive-OR of the gener-
ated check bits with the read check bits. Forexample, SXis the XOR
of check bits CX from those read with those generated. Table 5
Indicates the decoding of the six syndrome bits to indicate the bit In
error for a single bit error or whether a double or triple bit error was
detected. The all zero case Indicates no errors detected.

In tha Correct mode, the syndrome bits are used to complement
(correct) single bit errors in the data bits. For double or muitiple error

GENERATED PARITY PARTICIPATING DATA BITS
CHECK BITS ol 1] 2 s s]e| 7] s8] oJro]tufta]wta][1a]is

Go Even (XOR) x| x]x X X | x X X
o Even (XOR) x| x| x X X X X X
Ca Odd (XNOR) X X | x X X | X X X
Cs 0dd (XNOR) X | X x| x| x X x| x
C4 Even (XOR) x| x| x! x| x| x X | x
Cs Even (XOR) x| x [ x [ xIx] x| x|x

NOTE:

noted by an “X" n the table.

detection, the data available as input to the Data Out Latch Is not
defined.

Table 6 defines the bit definition for the Diagnostic Latch. As de-

fined in Table 3, several modes will use the Diagnostic check bits =

to determine syndrome bits or to pass as check bits to the SCq-s
outputs, The Internal mode substitutes the indicated bit position for
the external control signals.
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ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES ;{ .
. - TY5-17 i ©
TABLE 5. : _ TABLE 6. , : g
SYNDROME DECODE TO BIT-IN-ERROR DIAGNOSTIC LATCH LOADING — 16-BIT FORMAT §
(16-BIT CONFIGURATION) B ' DATA BIT INTERNAL FUNCTION i - .
[Hex] o 1 2 3 0 Diagnostic Check Bity B
SYNDROME gs g ¢1) (1’ : 1 Dlagnostic Check Bit, _?_j;
BITS * 2 Diagnostic Check Bit,
HEX|Ss 82 S4 S 3 Dlagnostic Check Bit, ! }
ojo o 0 O * C4 C5 T 4 Dlagnostic Check Bity . ;
1lo0o o o 1 co T T 14 5 Diagnostic Check Bit 3
20 0 1 o ct T T M 6.7 Don't Caro
3o o 1 1 T 2 8 T 8 CODE ID, =
4 0 1 0 0 c2 T T 15 9 CODE ID, . H
5|0 1 0 1 T 4 10 T 10 CODE ID, :
510 1 1 o0 T 3 9 T 1 DIAG MODE,
7J]o t t 1 M T T M 12 DIAG MODE;, :
8 | 1 0 0 o C3 T T M 13 CORRECT :
9]l1 o0 o 1 T 5 11 T 14 PASS THRU :
Al1 o0 1 o T 8 12 T 5 Don't Care
Bl1 o 1 1 1 T T M ' o ]
cl1 1+ 0 o T 7 13 T H .
D|1 1 0 1 0 T T M 1
Efl1 1 1 o M T T M B
Fl1 1 1 1 T M M T i
NOTES: ;
* = No errors detected 3
# = The number of the single bit-In-ermor ‘E
T = Two errors detected
M = Three or more errors detected
. DATA CHECK BITS
-E—_- ' 4I’ 8 % 5 l: s
Dis-¢ D70 CBo-4 CBs 6
Veo OE BYTE 1 R
IDT39C60 '
OF SIGNAL ~——- OF BYTED
ERROR MULT ERRCR SCo-4
ERROR MULT ERROR SYNDROMES/
CHECK BITS
Figure 3. 8-Bit Configuration
$68-62
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{correct) single bit errors in the data bits. For double or multiple error
detection, the data avaiiable as input to the Data Out Latch is not
defined.

Performance data is provided in Table 8 in relating a single
IDT39C60 EDC with the two cascaded units of Figure 5. As indi-
cated, a sumrnation of propagation delays Is required from the cas-
cading arrangement of EDC units.

Table 9 defines the bit definition for the Diagnostic Latch. As
defined in Table 3, several modes willuse the Diagnostic check bits
to determine syndrome bits or to pass as check bits to the SCo-g out-

puts. The Interal mode substitutes the indicated bit position forthe

extemal control signals.

Table 10 indicates the Data Bits participating in the check bit
generation. For example, check bit Co is the Exclusive-OR function
ofthe 16 data Input bits marked with an X. Check bits are generated
and output in the Generate and Initialization mode. Check bits are
passed as stored in the PASSTHRU or Diagnostic Generate mode.

DATA

INTEGRATED DEVICE L4E D WA HBES??]. UDDB‘]E‘! 4 -
iDT39C60/-1/A/B 16-BIT CMOS -
_ ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
T-45-17

32-BIT DATA WORD CONFIGURATION TABLE 7. -
Two {DT39C60 EDC Units, connected as shown in Figure 5, pro- SYNDROME DECODE TO BIT-IN-ERROR (32-BIT)

vide all loglc needed for single bit error correction and double bit | Hex] o] 1 21 3] 4|1 516|717

arror detection of a 32-bit data fleld. The Identification code 32/39 Sel oJ ool ol 1 1 [

Indicates 7 check blts are required. Table 1 gives the IDz, ID1, iDs SYNDROME ss ol o 11 1lolel 1]

values needed for distinguishing the byte 0/1 from byte 2/3. Valid | sBITS sq| ol 1 ol 1]ol 1]lo0l1

syndroms, check bls and the ERROR and MULT ERROR signal EX| Sa S2 81 So

comae from the byte 2/3 unit. Control signals not indicated are con- *

nected to both ur)n,ltts inparallel. The 'O_Egsc always enables the SCo-s 0100060 C41CS T 1COITIT 190

outputs of byte 0/1, but must be used to select data check bits or 110060 1 JCO|T |T (14| T |MI|MI|T

syndrome bits fad back from the byte 2/3 for data correction modes. 21001t 0 |let]T |TiM]T]2]|28]T
Data In bits 0 through 15 are connected to the same numbered

inputs of the byte 0/1 EDC unit, while Data In bits 16 through 31 are 3j00 11 Tiie |8 | TIMITITIM

connected to byte 2/3 Data Inputs 0 to 15, respactively. 410100 |C2IT |T 15| T |3 ([25|T
Flgure 4 Indicates the 39-bit data format of 4 bytes of data and 5|0 1 0 1 TliololTIMiT|T |31

7 check bits. Check bits are input to the byte 0/1 unit through a

tri-state buffer unit such as the IDT74FCT244. Correction of single 610 1 1 0 T2 |10]T|M|TI|TI|M

bit errogsI o: the 32—bl2t/contlguratlon re/qulres a feew?sick of syn- 710 1 1 1 MIT TIMITI4]26|M

drome bits from byte 2/3 into the byte 1/0 unit. The shown on :

the functional block diagram Is used to select the CBo-s pins as the 811000 |CIT T - MIT 54277

syndrome bits rather than internally generated syndrome bits. 9] 100 1 T2 J1I1E T | MITIT(M
Table 3 describas the operating modes avallable for the 32/39 Al1 0o 1 o Tl22 121 T 1Tt M

configuration. Bl +t 01 1 |47 T|T |M|T|6|28|T
Syndrome bits are generated by an Exclusive-OR of the gener-

ated check bits with the read check bits. For example, S; Is the XOR c|l 1t 100 TI23 {13 | T | M| T{T|M

of check bits Cp from those read with those generated. Table 7 indi-

cates the decoding of the 7 syndrome bits to determing the bit in D1 101 M T T M1 TI7]290T

error for a single bit eror or whether a double or triple bit error was E] 1 11 0 [16]T |T|{M|TIMIMI|T

detected. The all zero case indicates no errors detected. EFl 1 1 1 1 TIM|IM]T ol TI T M
Inthe Correct mods, the syndrome bits are used to complement NOTES:

* = No errors detected

Number = The number of the single bit-in-error

T = Two errors detected

M = Three or more errors detected - -

TABLE 8.

KEY AC CALCULATIONS

FOR THE 32-BIT CONFIGURATION

: 32-BIT

PROPAGATION DELAY S e
FROM TO AC SPECIFICATIONS

DATA | Check Bits Out | (DATA fo SC) + (CB to SC, CODE ID 011)

DATA Corrected (DATA to SC) + (CB to SC, Code ID 011)
DATA Qut (CB to DATA, CODE ID 010)

DATA | Syndromes Out| (DATA to SC) + (CB fo SC, CODE ID 011}

DATA | ERROR for (DATA to SC) + (CB to ERROR, CODE ID
32 Bite 011)

(DATA to sc:) + (CB to MULT ERROR,

DATA | or 32 Bits CODE ID 011)

CHECK BITS

l BYTEgl BYTEgl BYTE,I BYTEOI Co l c,l cg' cs| c.l c5| Ce |

31 2423 1615 87

USES MODIFIED HAMMING CODE 32/39
32 DATA BITS WITH 7 CHECK BITS

Figure 4. 32-Bit Data Format
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INT»EGRATED DEVICE 14 D MWW 4425771 0003930 0O N
IDT39C60/-1/A/B 16-BIT CMOS ST B N © - .
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
DATA g.01 : TABLE 9 o ‘ L/S' /77

NPUT CHECK BITS —_ . - ? - ;-
e ; e —s— [ 180r|  DIAGNOSTIC LATCH LOADING —32-BIT FORMAT
i A S b S S A L DATA BIT INTERNAL FUNCTION '
SC [ py
AR O s cro ot
IDY74FCT244 1 Diagnostic Check Bit;
2 Diagnostic Check Bita
. 3 . Diagnostic Check Bits
4. Diagnostic Check Bits
DATA CB, CB; CB, CB, CB,CB; CBg 5 Dlagnostic Check Bits
. s : 6 . - Diagnostic Check Bitg
e e P 7 Don'tCus ____
CODE ID _6120 8 Slice 0/1—CODE IDo
L B 9 Slice 0/1~CODE 1Dy
SC, SCy SC, SC; SC4 SCg SCq| = Sics O/ —CODE .
] L1 L] " Slice 0/1—DIAG MODE,
DATA  CBg CB; CB; CBy CB4 CBg CBg 12 Slice 0/1 —DIAG MODE
_ oE 13 Slica 0/1 — CORRECT
IDT3$C60°EDC so
BYTE 2 AND 3 . 14 Slice 0/1 —PASSTHRU
MULT ERROR CODE D} r -
ERROR  SGp SC; SC, SC; SC, SC; SC, 16-23 “Don't Care
I 24 Slice 2/3—CODE 1Dy
EFFOR 25 Siice 2/3— CODE 1Dy
!  WUCTERAROR 26 Slice 2/3~CODE D2
: 27 Slice 2/3—DIAG MODE
. So/Co | S2/Ca | S4/C4 | Sp/Cs . —
\__ $1/Ct . Ss/Cs  SsiCs 28 Slice 2/3—DIAG MODE,
—~ 29 Slice.2/3—~ CORRECT
SYNDROME/CHECK BIT OUTPUTS - e aEFe TR
31 Don't Care

Flgure 5. 32-Bit Configuration

TABl:E 10. 32-BIT MODIFIED HAMMING CODE;CHECK BiT ENCODE CHART

GENERATED PARITY PARTICIPATING DATA BITS .

CHECK BITS ol 1 12|31 a|5 ] 6] 78| jwofjnfjiz]iz]ia]is
G, Even (XOR) X X x| x| x| x X X
Cy Evan (XOR) x| x| x X X X X X
Cz Odd (XNOR) | X X | x X X | x X X
C, 0dd (XNOR) X | X : X | x| x X x| x
C4 Even (XOR) X | x| x| x| x| x X | X
Cs Even (XOR) X | X | X] X[ x| x| x|X
Cs Even (XOR), X] x| x| x| x| x| X | X

GENERATED PARITY PARTICIPATING DATA BITS

CHECK BITS 16| 17 |18 [ 19 [ 20 | 2t [ 22 | 2a J 24 [ 25 [ 26 | 27| 28 | 29 [ 30 | 31
GCo Even (XOR) x| x| x X X X | x X
Ci Even (XOR) X | X | X X X X X X ,
Cz Odd (XNOR) X X | x X X | x X X
C, 0dd (XNOR) X | X X | X | X X| x| %
Cs Even (XOR) Xl x| xI x| x| X X | X
Cs Even (XOR) X x| x§ X X[ x| x[X

" Cs Even (XOR) X[ X[ X | X[ X] X|X]|X
S8-64
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INTEGRATED DEVICE

1DT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

14E D

B 4825771 00034931 2 M

MILITARY AND COMMERCIAL TEMPERATURE RANGES

64-BIT DATA WORD CONFIGURATION

The IDT39C60 EDC Units connscted with the MS! gates, as
shown In Figure 6, provids the logic needed for single bit error cor-
rection and double bit error detection of a 64-bit data field. The den-
tification code 64/72 s used, indicating 8 check bits are required.
Check bits and Syndrome bits are generated external to the

1DT39C60 EDC using Exclusive-OR gates. For error correction, the - -

syndrome bits must be fed back to the CBe-s inputs. Thus, external
tri-state buffers are used to select between the check bits read In
from memory and the syndrome bits being fed back.

The ERROA signal Is low for one or more errors detected. From’
any of the 4 devices, MULT ERROR s low for soma double biterrors
and for ali three blt errors. Both are high otherwise. The DOUBLE
ERROR signal is high only when a double bit error is detected.

Figure 6 Indlcates the 72-blt data format of eight bytes of dataand
8 check bits. Check bits are input to the various units through a
tri-state buffer such as the IDT74FCT244. Correction of single bit
arrors of the 64-bit configuration requires a fesdback of syndrome
blts as generated external to the IDT39C60 EDC. The MUX shown
on the functional block diagram is used to select the CBo-s pins as
the syndrome bits rather than Internally generated syndrome bits.

Table 3 describes the operating modes avallable for the 64/72
conflguraﬁon

DATA

Syndrome bits are generated by an Exclusive-OR of the gener-
ated check bits with the read check bits. For example, S, isthe XOR
of check bits C, from those read with those generated. Table 11
Indicates the decoding of the 8 syndroms bits to determine the
bit In error for a single bit error or whether a double or triple bit error
was detected. The all zero case Indicates no errors detected.

In the Correct mode, the syndrome bits are used to complemant
(correct) single bit errors In the data bits. For double or multiple error
getectlon, the data available as Input to the Data Out Latch is not

efined

Performance data Is provuded In Table 12 in relating a single
IDT39C60 EDC with the four units of Figure 7. Delay through the
Excluslve-OR gates and the 3-state buffer must be Included.

Table 13 indicates the Data Bits participating in the check bit
generation. For example, check bit Co Is the Exclusive-OR function

_ ofthe 32 data Input bits marked with an X. Check bits are generated
- and oulput in the Generate and Initialization mode. In the

PASSTHRU mode, the contents of the check bit latch are passed
through the external Exclusive-OR gates and appear Inverted at
the outputs labeled Co to Cy.

Table 14 defines the bit definition for the Dlagnosuc Latch. As
defined in Table 3, several modes will use the Diagnostic check bits
to determine syndrome bits or to pass as chack bits to the SCo-s out-
puts. The Interal control mode substitutes the Indicated bit position
for the external control signals.

CHECK BITS

| BYTE7| BYTEal BYTE5| BYTE4| BYTE3| BYTEZI BYTE,l svrsol co| c I Cs | Cs I C, | Cs | Ce Ic,J

63 66 55 4847 4039 3231 2423 1615

87 0

USES MODIFIED HAMMING CODE 64/72
€4 DATA BITS WITH 8 CHECK BITS

Figure 6. 64-Bit Data Format

TABLE 11. SYNDROME DECODE TO BIT-IN-ERROR (64-BIT CONFIGURATION)

[wex] o T 1 23] a s 6 7 8 9 Al B [ D E F
S71| 0 0 |0 ]o] 0o 0 [ 1 1 1 1 1 1 1 1
SYNDROME Sel ofolo o] 11 1 1 0 0 0 0 1 1 1 1
BITS gs olol1}1] oo 1 1 ] 0 0 1 1 0 0 1 1
et I ol t o} 1] o] o 1 0 1 0 1 0 1 0 1
0loo0oo0 o0 * | calos| v[ce|T T e |cr] T T 4] T MMl
1 ]0 0 0 1 co|l T Tl v m 1M T T I ™ MlT M T T | 30
2 {00 10 C1| T | T | M| T [3 |8 | T T | 50 | 40| T M T T | M
310 0 1 1 HEANFNEEREREE T M| M T T M T 2 |28 | 7T
410100 Ga| T | T || T |3 [5 | T T | 51 | a1 | T M T T | a
5 1o 1 0 1 Tl19[9 | T | M |T T |63 | M T T | a7 | T 3|25 | T
6 10 1 1 0 Tl2o]t0l T M| T T | M [ M T T M T 4 |26 | T
7 1o 11 1 M| T | TIM]| T {3 |85 |T T | 52 | a2 7 M T | T M
8 |10 00 ca|l T | TiMI| T |a7r |50 | 1T 1 ¥ | 58] a3l T M T T 1M
9 |10 0 1 Tlt || T m]|T T | M I ™ T T | M T 5 | 27 | T
Al1 010 I EAEREAR T MmlalT TI M T 6 | 28 | T
8 1.0 1 1 HAEEEETNEE R T | 54 | aa] T 1 T T [ M
cl1 100 Tl T m]T TimM [l w]T T M Tol 7 | 29| T
D |11 0 1 M|l Tl Timl T3 |e | T T | s5 ]| a5 | 1 M T Tl M
E|l1 110 sl rlT Ml T|MIMIT T M M| T 0 T T | M
Fls 111 TIimMm M| T]22]T T M |a T T M T M M]T
NOTE:

* = No errars detected, T = Two errors detected, Number = The number of the single bit-in-efror, M = Three or more errors detected
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. INTEGRATED DEVICE

1DT38C60/~1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

_l4E D W 4825771 0003932 4 N

MILITARY AND COMMERCIAL TEMPERATURE RANGES

 OE—t—
IDT74FCT244 L{.’;
r= g0

L IR

Dat-

F

18

5 04 03 0201 CODIG-D

L RY

E———

L —

Y

CBg CBg CB4 CB3 CB CBy CBg D
OFso lorescen |

NME
SCgSCsSC4 SC38C SCy SCp

=

CBg GB;5 CBy CBy CBp CBy CBg D

OFEsc  pragcso
BYTEAANDS [

SCgSCESC4 SC3 SCa SC1 SCq

€8y CBg CBy CBy CB, CBy CFg D)
OEsc  ipragceo
BYTE 2 AND 3

8g CB5.CB4 B3 OBz OBy CBy D
OFeo :

il

{DT39C60
BYTEOQOAND 1
SCg8CG5SCy SC3 SCp 5C15C

$CgSCESCy SC3 SCp SO SCq
L

MULT
ERRCA

[!

S4/C4

REEA 0

WXOR XOR

Y Ss/Cs /S3/Ca

11
PY

84/C4 Ss/Cs

NOTES:

NOR

XORJ™

81/01

XOR

\
83/Ca Se

DOUBLE ERROR

$7/C7 8,/Cy

1. In PASSTHRU mode the contents of the Check Latch appear on the XOR outputs inverted.
2. In Diagnostio Generate mode the contents of the Diagnostio Latch appear on the XOR outputs Inverted.

Figure 7, €4-Blt Configuration

TABLE 12, KEY AC CALCULATIONS FOR THE
64-BIT CONFIGURATION

84-BIT
PROPAGATION DELAY

FROM

TO

COMPONENT DELAY
FROM IDT39C60
AC SPECIFICATIONS

DATA

Check Bits Out

(DATA o0 SC) + (XOR Delay)

DATA

Corrected
DATA Out

(DATA to SC) + (XOR Delay) + (Buffer
DELAY} + (CB to DATA, CODE ID 1xx)

DATA

Syndromes

(DATA to SC) + (XOR Delay)

DATA

ERROR for
64-Bits

(DATA to SC) + (XOR Delay) + (NOR
Delay)

DATA

MULT ERRGR
for 64-Bits

(DATA to SC) + (XOR Dela
Delay) + (CBto
1D 1x%)

+ (Buffer
, CODE

DATA

DOUBLE
ERROR for
64-Bits

(DATA to SC) + (XOR Delay) +
(XOR/NOR Delay)

§8-66
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INTEGRATED DEVICE

IDT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

L4E D

mm 4825771 0003933 ‘I:. L]

MILITARY AND COMMERCIAI: TEMPERATURE RANGES

TABLE 13. 64-BIT MODIFIED HAMMING CODE —CHECK BIT ENCODE CHART l "'I‘S‘ / .7

GENERATED PARITY PARTICIPATING DATA BITS

CHECK BITS : ol t|2]3}]|4a]s 6] 718|9twln}j12]13[1a]15
Co Even (XOR) X | X X X X X X
Cy Even (XOR) X | x| x X X X X X
C. Odd (XNOR} X x| x X X | x X X
Ca Odd (XNOR) X | x X | x| x X x| x
C, Even (XOR) X | x{ x| x| x| x X | x
Cs Even (XOR) ] X x| x]xIxfix{x]x
Ce Even (XOR) X| X | X X} x| x| x]X
C; Even (XOR) xI x| x[x]Ix!I x| x]x

GENERATED PARITY PARTICIPATING DATA BITS

CHECK BITS : 16| 17]18] 192021 | 22| 23| 24| 25| 262728 |29} 30|31
Co Even (XOR) X | X ]| x X X | x X X
Cy Even (XOR) X | x| x X X X X X
C, Odd (XNOR) X X | x X X | x X X
Cs Odd (XNOR) x| x X | x 1 x x P x| x
Cy4 Even (XOR) X X X X X X X X
Cs Even (XOR) X | x| x| x]I x| x| x]x
Cs Even (XOR) X[ x I x| xI x| x|x]x
Cy Even (XOR) x| x| x| xI x| x[x]|x

GENERATED PARITY PARTICIPATING DATABITS

CHECK BITS 32| 33|38 |35 ] 36|37 |38 | 30) 40| 41| 42]|43]4a4]a5]|46] a7
Co Even (XOR) X X X | X [ x X | x X
Cy Even (XOR) X | x| x X X X X X
C, Odd (XNOR) X X | x ] X X | X X X
Ca Odd (XNOR) X | x x [ x| x x| x| x
C, Even (XOR) X | x{xIx[x]x X [ x
Cs Even (XOR) X | x| xixpx| x| x]|x
Cs Even (XOR) x| x| x| x]I x| x| x| x
Cy Even (XOR) X[ x| xIx[x]x]x]x

GENERATED PARITY PARTICIPATING DATA BITS

CHECK BITS 48 | 40 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | €1 | 62 | 63
Co Even (XOR) X ] X X | x X X | x X
[} Even (XOR) X | x| x X X X X X
C» Odd (XNOR) X X | x X x| x X X
Ca Odd (XNOR) X | X [ ESE x| x| x
C, Even (XOR) X | x| x| x| x| x x| x.
Cs Even (XOR) X x| x| x| x| x|x|x
Cs Even (XOR) x| x [ xPx] x| xIx]x
Cr Even (XOR) X x| x| x| x| x| x| x

NOTE:

1. The check bit Is generated as either an XOR or XNOR of the 32 dafa bits noted by an X" in the table.
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INTEGRATED DEVICE

IDT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

THE D

MW 4825771 0003934 & WM

MILITARY AND COMMERCIAL TEMPERATURE HANGES

TABLE 14.

DIAGNOSTIC LATCH LOADING 64-BIT FORMAT ’

. T745-17

DATA BIT INTERNAL FUNCTION " DATA BIT INTERNAL FUNCTION
’ 0 Diagnostic Check Bitg 3 Don’t Care
Diagnostic Check Bity 32-37 Don't Care
2 Dlagnostic Check Bit2 38 Diagnostic Check Bitg
3 Diagriostic Check Bitga 39 Dan't Care
4 ~ Dlagnostic Check Bit, 40 Slice 4/5—CODE iDo
5 Dlagnostio Check Bitg 41 Slice 4/5-CODE ID4
6,7 Don't Care 42 Slice 4/5—CODE ID2
8 Slice 0/1-~-CODE IDg 43 Slice 4/5-DIAG MODEq
9 Slice 0/1—CODE D " 44 Slice 4/5—DIAG MODE;
10 Slice 0/1~CODE ID, 45 Slice 4/5—CORRECT
11 Slice 0/1 —DIAG MODE, 46 Slice 4/5—PASSTHRU
12 Slice 0/1 —DIAG MODE; . 47 Don't Care
13 Slice 0/1—CORRECT 48-54 Don't Care
14 Stice 0/1 - PASSTHRU 85 Diagnostic Check Bity
15 Don't Care §6 Slice 6/7—CODE 1Dy
16-23 Don't Care 87 Slice 6/7 ~CODE ID4
24 Slice 2/3~-CODE IDg 58 8Slice 6/7—CODE 1D,
25 Slice 2/3—CODE ID, §9 Slice 6/7—DIAG MODEg
26 Slice 2/3—CODE 1Dy 60 Slice 6/7 —DIAG MODE,
27 Slice 2/3-DIAG MODE, 61 Slice 6/7—CORRECT
28 Slice 2/3—DIAG MODE; 62 Slice 6/7 —PASSTHRU
29 Slice 2/3—CORRECT 63 Don’t Care
30 Slice 2/3-PASSTHRU
Some muitiple errors will cause a data bit to be Inverted. For
exampls, In the 16-bit mode where bils 8 and 13 are in error; the DATA CHECK BITS . GORREGT
syndrome 111100 (So, S1, Sa Sa S4, Ss) is produced. The bit-in-error l 1
decoder recelves the syndrome 11100 {S;, S,, Sy S, Sy which it
dacodes as a single error In data bit 0 and Invents that bit. Figure 8
Indicates a method for inhibiting correction when a multiple error -
ocours. IDT39C60 CORREGT -—G:
ERFROR  EWROR
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Figure 8. Inhibition of Data Modification
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1DT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNlT

MILITARY AND COMMERCiAL TEMPERATURE RANGES

FUNCTIONAL EQUATIONS the value of the inputs and the intemal states. Be sure ta carefully
The following equations and tables describe In detall how the ::g? the following definitions of symbols befare examining the

output values of the IDT39C60 EDC are determined as a function of es. T _F_ L’ 6 . ' -7

DEFINITIONS - - :

D;  + DATAifLEis HIGH or the output of bit | of the Data Input Latch if LE \y Is LOW
C, + CB,IfLE, s HIGH or the output of bit | of the Check Bit Latch if LE,N is LOW

DL} + Output of bit | of the Diagnostic Latch :

S, +« Intemally generated syndromes (same as outputs of SC. if outputs enabled)

PA « D@ D;@® DD DyD DD Dy D DyoD Dy

PB + Do® D@ DD D; D, D D;D DB Dy . .

PC + Ds® Do D Do Dyy D Dy2D D13 Diy ' : -
PD + Do@® D3 @ D4 D7D DaD Dyo€D DiaD Dys . - =
PE + Do@ Dy @ D5 DgD D7D Dy D Di2®D Dy

PF + D,®0,;® D, D;P DD D14$ Dis .

PG, +~ D@D, D DD D, .o . . ) -
PG, — D;® D, D D;D D5 . : :
PGy +~ Dg@® Dy ®D\y® Dy - - R ..

PG +— DyofD D;2@® DD Dis . -
Error Signals

ERROR: + (56 (D, + 107)-55.54.53.52.57 'S'G+ GENERATE + INITIALIZE + PASSTHRU
MULT ERROR:

(16and 32-BltModes) « ({S6- ID;) @ S5 D S4 & S3 & S2 D 516 S0) (ERROR) + TOME + GENERATE + PASSTHRU + INITIALIZE
MULT ERROR: (64-Bit Modes) + TOME + GENERATE + PASSTHRU + INITIALIZE

TABLE 15. TOME (THREE OR MORE ERRORS)("

| msx a 2 3 ] 5 6 1 7

G 0 (i Y 0 o 0 0 1 T 1 1 1T |1 T i

SYNDROME® s5 0o 0 o 0 1 1 1 o oo o |1 -1]1 1

BITS S| 0 0 E | 0 0 1 1 0 o | 1 1 0 0|1 1

HEX 1S, & S Sy 0 1 0 1 0 1 0 1 ] 1 0 1 0 1 0 1
0o 8]0 o o 1 1 1 1 1
1. 9]0 o 1 1 1 1 1 1 1 1 1| 1
2 AJo 1 o0 1 1 1 1 1]1
3 Blo 1 1 1 1 1 1|1
4 ¢cl1 0 o 1 1 1 1 1
6§ D|1 0 1 1 |1 1 1 1 1

6 E|1 1 o 1 1 1 1 1 1 1 111
7 Fl1 1 1 1 1 1 1 1 1 1 11111
NOTES:

1. $6, S5, ... S0 are intemal syndromes except in Modes 010, 100, 101, 1 10, 111 (CODE ID,, ID4, IDg). In these modes, the syndromes are input over the
checkbﬂllnes S6 4 C6, S5 +—C5,...81 + C1, S0 + CO.

2. The S6 intemal syndrome Is always forced to 0 in CODE ID 000.

SC OUTPUTS

Tab:iss g?, 17, 18, 19, 20 show how outputs SCy g are generated In each control mode for various CODE IDs (Iintemal controt mode not

applicable).

TABLE 16. GENERATE MODE (Check Bits)

GENERATE CODE ID2-9

MODE (CHECK BITS) 000 010 011 100 101 110 111

SGCg +— PG, PG, | PG, FG, PGé%BPG4 PG, D PG; | PGP PG, | PGB PG, | PGP PG,
N 0 .
§Cy + PA PA PA & CB4 PA PA PA PA
SCa + 25 FD PD & CB2 FD PD PD PD
SC; +— FE FE PE @ CB3 PE PE PE PE
SC4 + PF PF PF & CBy PF PF PF PF
SCs + PC PC PC & CBs PC PC FC PC
8Cq +— 1 PB PCECBs | ° PB PB PB P8
- §8-69
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INTEGRATED DEVICE

IDT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

TABLE 17. DETECT AND CORRECT MODES (Syndromes)

{74517
DETECT AND GORRECT CODE ID2-0 i - -
MODES (SYNDROMES) 000 010 011 100 101 - 110 N
SGo PGzeeogGa PG'@e;Cges PGéGgBZG‘ PG%@CEGS PG, D PG, | PG,@ PG, | PG,@ PG,
SCy +— PA €D C1 PA € C1 PA @ CB1 PAG C1 PA PA PA
SCz + FOD @ c2 POGC2 PD P CB2 PD P Cc2 PD ‘FD PD
SC3 +— PED C3 PE & C3 PE &) CBs PE 6 C3 PE PE PE
SCq + PF @ C4 PF @ C4 PF € CB4 PF @ C4 PF PF PF
SCs +— PC & C5 PC & C5 PC @ CBs PC @ C5 PC PC PC
SCg +— 1 PB € C6 PC @ CBs PB P8 PB € C6 PB @ C6
NOTE: . B
1. In CODE ID,_, 011 the Check Bit Latch Is forced transparent; the Data Latch operates normally. .
TABLE 18. DIAGNOSTIC DETECT AND CORRECT MODE
DIAGNOSTIC CODE ID2-0
DETECT ﬁ.NAJD(éORRECT 000 010 011 100 101 110 R}
§Cq — PGéQSLiGs PGéQS&Ga PGé%;:f‘ PGéGgI:Ga Pa,® PG; | PG PG, | PG,® PO
SCy +— PAE DL, PA@DL; | PA@CB, PA @ DL, PA PA PA
SC2 + PO @ DL2 PO @ DLz PD @ CB2 PD @ DL, PFD PD PD
SCj + PE@DL; | PEDDL, PE @ CBa PE & DL, PE. PE PE
SC4 +— PFE DL4 PFE@ DL4 PF @ CB4 PF @ DL4 PF PF PF
SCs +— PC @ DLs PC@DLs | PCPCBs PC@P DLs PC PC PC
SCs + 1 PB@PDLs | PCECBs PB P8 PB & DLs PB @ DLy
NOTE: -
1. In CODE ID;_o 011 the Check Bit Latch Is forced transparent; the Data Latch operates normally.
TABLE 19, DIAGNOSTIC GENERATE MODE
DIAGNOSTIC CODE ID2-0
GENERATE MODE 000 010 o11(® 100 101 110 111
SCqy +— DLo DLg CBg DL, 1 1 1
SCy + DLy DL, CBy DL 1 1 1
SCz +— . DLz DL2 CB» DLz 1 1 1
SC; DL, DL, CB, DL, 1 1 1
SCy - DLy DLy CB, DL, 1 1 1
SCs +— DLg DLg CB, DLg 1 1 1
SCq +— 1 DLg CBg 1 1 DLg DL,
NOTE:
1. In CODE (D,_q 011 the Check Bit Latch Is forced fransparent; the Data Latch operates normally.
TABLE 20. PASSTHRU MODE
PASSTHRU CODE ID2-0
MODE 000 010 011t 100 101 110 111
SCo +— Co Co CBy Co 1 1 1
8Gy 4+~ Cy G cB, Cy 1 9 1
§Cz2 +— C Cz CB2 Cz 1 K 1
SCy +— C, G, CB, C, 1 i 1
SC, +— Cq Cy4 CB, Cs 1 1 1
SCq +— Cs Cs CByg Cq 1 1 1
SCq +—~ 1 Cs CBg 1 1 Cs Ce
NOTE:

1. In CODE ID,_4 011 the Check Bit Latch s forced transparent; the Data Latch operates normally.
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INTEGRATED DEVICE

1DT39C60/-1/A/B 16-BIT CMOS

D M 4825771 goo3d937? 3 M

MILITARY AND COMMERCIAL TEMPERATURE RA-NGES

ERROR DETECTION AND CORRECTION UNIT

T-95-171

1. Unlisted Cn combinations are no correction.

1. Unlisted Cn combinations are no correction.

TABLE 27. CODE IDa_p= 111"

GloJo[o o[ 11171

G| 1]1t|[1]|1fo0]o]o]o

G| 1|t |1 |[1]of]ofo]o

Glolof1]|t1iojo0f1]1
€ ¢ Glo|1fo|1]o|1jolfn
o o ~t1]ual-1-|-]-1s
ol 1 sliz]-]-]~-]1]2]s¢s
1] o o|lw|s|-7J-1-|3]7
1] 1 0] ~-]-|-]-]o0]al-
NOTE:

1. Unlisted Cn combinations are no cormection.

TABLE 21. CODE ID2_¢= 000 o TABLE 22. CODE ID2.¢= 010%"
Ss] O [} ] 1] 1 1 1 1 G| © ] 0 )] 1 1 1 1
S| O (1] 1 1 0 0 1 1 Cs| 1 1 1 1 1] 0 ] [}
S; S S3| © 1 1] 1 0 1 ] 1 . Cs| O ] 1 1 ] o 1 1
C, 6, Glo|t1}jol1]o|l1}jo]t
o] o - -T-]s]-1u[a]- ,
YK ~ 1|26 8 fi|-]- 01 0 “jujul-1-i-1-15
1] o I -{3 79w - 041 sl2) -1 —-1-1112)]6
13 —1 513 Fros P Rooa i 1] 0 g ||| -[-]-l38]7
- NOTE: 1] 1 Wl -|-1<1<o0o]|a
1. Unlisted S combinations are no correction. NOTE: ) -
1. Uniisted Cn combinations are no correction.

TABLE 23. CODE IDs.g= 011 TABLE 24. CODE ID2-o= 100 m :
Se] O 0 V] 0 1 1 1 1 Cy| O 0 o )] 1 k 1 1
sslolofofo a1} 1]1 Clolololo|t|[1]1]1
S¢| © 0 1 1 0 1} 1 1 Cg| 1 1 1 1 [ ] ] 1] [ ]

S, 8§ S3] O 1 )] 1 1} 1 [} 1 c Cs] O 1] 1 } ] ‘1’ 1 :
1] 1 )] 1] 0
o| o - -1-1s}|-}11}|ua]~ 2 G G h
o | 1 126|812 -]-< 0l o0 —njul-1-1-1-16
1] o0 —{=[s|7|9l1a|s]| - 0] 1 8l - t-1-11121]6
T N S e R BT R e 1| o 9 |ia|ts|-[-]1-]3]7~
NOTE: 1 1 10| - - - - 0 4 -
1. Unlisted S combinations are no correction, NOTE:
1. Unlisted Cn combinations are no cormection.

TABLE 25. CODE ID3.o= 101 ® TABLE 26. CODE IDa.g= 110®
Col O ] 1} ] 1 1 1 1 Cof O 0 [} 1] 1 1 1 1
Glololo|lof1]1]1]1 Cl1|t1t]|1|[1|o]o]o]o
clo|lolofo|v]1]1]1 . clolojofol vt
Cs| O L] 1 1 [}] 0 1 1 . Cyy O [1] 1|1 [ [1] k) 1

C; € Ci{ O 1 0 1 0 1 (1] 1 C, Ci Cil O 1 0 1 0 1 [ 1] 1
of o -]l -f-181-]11]1]- o o -b-f-]s{-11]
0 1 - 1 2 6 8 12 - - 0 1 - 1 2 6 8 12 - -
1 0 - - 3 7 9 13 15 - 1 [} - - 3 7 9 13 ] 15 -
11 “{ola[=-Jw0|-|-]- 1| 1 — o4 [={w0]|=-]-1|-
NOTE: NOTE:
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IDT39C60/-1/A/B 16-BIT CMOS B
ERROR DETECTION AND CORRECTION UN!

INTEGRATED DEVICE LJ4E D W 4825771 0003938 5 =

MILITARY AND COMMERCIAL TEMPERATURE RANGES

| T=95-17

ABSOLUTE MAXIMUM RATINGS ©

SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL|{ PARAMETER(" CONDITIONS TYP. | UNIT
Terminal Voltage . - -
Vreaw |WithRespectto | -05t0 +7.0 |-05t0 +70| v Cw__ | Input Capacitance Viw= 0¥ 5 | pF
GND Cour | Output Capacitance Vour= OV 7 pF
Operating NOTE: -
Ta Temperature 0to +70  |-55t0 +125]. °C 1. This parameter is sampled and not 100% tested.
Tons | omperature -5510 +125 [-65t0 +135| °C ' T
Storage o _ ) B ' - : L e
Tsta . | Temperature 55to +125 |-65to +150 °C . o .
lour DC Qutput Current 30 30 mA .
NOTE:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanentdamags to the device, Thisis astress 7
rating only and functional operation of the device at these or any other B T
conditions above those Indicated in the operational sections of this
spacification Is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect rellablity.

"DC ELECTRICAL CHARACTERISTICS = : . o
Ta = 0°Cto +70°C Voo = 5.0V £ §% (Commercial)
Ta = -65°Cto +125°C Voo = 5.0V + 10% (Military) )
VLQ = 0.2v -
Vie = Voo - 0.2V
SYMBOL PARAMETER TEST CONDITIONS (! MIN. | TYP.® | MAX. | uNiT
Viy Input HIGH Level Guaranteed Loglc High Level ¢ 20 - - v
Vi Input LOW Level Guaranteed Logic Low Level ) - - 08 v
™ Input HIGH Current Veo = Max, Viy = Ve - 0.1 ] HA
W Input LOW Current Voo = Max.,Vjy = GND - - -0.1 -6 HA
- i loy = -3000A Vic | Veo -
Vou Output HIGH Voltage :,’:;c Vo lops = ~6mA MIL. 24 | 43 | = | V
: low = ~6mA COM'L. 24 | 43 -
lo. = 300pA - | &N | Ve
Vo Output LOW Voltage b :\'Z‘}:"&“L low_= BmA ML, - [03 [os| v
a - lo._= 8mA COM'L. - 03 | 05
Vo = OV - -01 | -10
toz I e Voo = Mex. v: = Vg (max) ~ o1 | 0] *
log Output Short Circult Current Voo = Min., Voup= 0V -20 - - mA
NOTES:

1. For conditions shown as max, or min. use appropriate value specified under DC Electrical Characteristics.
2. Typical values are at Ve = 6.0V, +25°C amblent and maximum loading.

3, Not more than one output should be shorted at one time. Duration of the short circult test should not exceed one second.
4. These Input levels provide zero noise Immunity and should only be static tested in a nolse-free environment. Guaranteed by design.
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INTEGRATED DEVICE

IDT39C60/-1/A/B 16-BIT CMOS '
ERROR DETECTION AND CORRECTION UNIT

14E D

B 4825771 0003939 7

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Ta = 0°Cto +70°C
Ta = -55°C 0 +125°C

DC ELECTRICAL CHARACTERISTICS (Cont’d)
Veg = 6.0V + 5% (Commeroial)
Voo = 5.0V = 10% (Military)

o b
"y

AR

Vic = 0.2V -
VHO = Vcc -0V
SYMBOL PARAMETER TEST CONDITIONS | mmn | TYR® | max. | umNiT
. Voo = Max.
Qulescent Power Supply Current oo _ 30 50 mA
leca 1 (oMOS Inputs) }'oﬂ: S Vi Y S Vo ,
Quiescent Input Pawer Supply () . _ _ .
leot | Gumrent (per Input @ TTL High) | Veo = Max.Viy = 34Vl = 0 03 | 05 |mAmnput
Ve = Max, MIL. - 8.0 85
lecp Dynamlo Power Supply Current Vig < Vi Vin S Mc mA/MHz
. Outputs Open. =L COM'L. - 5.0 7.0
Ve = Max,, fop = 10MHz o
Otiputs Open, OF = L MIL. 53 %0
60% Duty Cycle COM'L _ 53 75
- Vo < Vin Vv Vo
loo Total Power Supply Current © mA
Voo = Max. fop_= 10MHz ML - 60 100
Outputs Open, OF = L
60% Duty Cycle ) .
Viy = 3.4V,Vy = 0.4V CoM'L. - 60 85
NOTES: : ] )
5. Icor Is derived by measuring the total current with all the inputs tied together at 3.4V, sublracting out lece. then dividing by the total number of inputs. 4
8. Total Supply Currentis the sum of the Qulescent current and the Dynamic current (at elther CMOS or TTL.inputlevels). For all conditions, the Total Supply
Current can be calculated by using the followlng equation: ’ 3
ko = lcca + loct (Nr X D) + loco (for) )

Dy = Data duly cycle TTL high perlod (Vi = 3.4V)
Ny = Number of dynamlo Inputs driven at TTL levels
fop = Operating frequency

CMOS TESTING CONSIDERATIONS

Speclal test board conslderations must be taken Into account
when applying high-speed CMOS products to the automatlc test
environment. Large output currents are being switched in very short
perlods and proper testing demands that test set-ups have mini-
mized Inductance and guaranteed zero voltage grounds. The tech-
nlqules listed below will agsist the user in obtaining accurate testing
results:

1) All input pins should be connected to a voltage potential during
testing. If left floating, the device may oscillate, causing improper
device operation and possible latchup. .

2) Placement and value of decoupling capacitors is critical. Each
physical set-up has different electrical characteristics and it Is
recommended that various decoupling capacitor sizes be ex-
perimented with. Capacitors should be positioned using the
minimum lead lengths. They should also be distributed to
decouple power supply lines and be placed as close as possible
to the DUT power pins.

3) Device grounding Is extremely critical for proper device testing.

The use of multi-layer performance boards with radial decoup-
ling between power and ground planes Is necessary. Theground
plane must be sustained from the performance boardto the DUT
interface board and wiring unused interconnect pins to the
ground plane Is recommended. Heavy gauge stranded wire
should be used for power wiring, with twisted pairs being recom-
mended for minimized inductance,

4) Toguarantee data sheet compliance, the input thresholds shauld
be tested per Inputpin ina static environment. To allow fortesting
and-hardware-induced noise, IDT recommends using Vie < OV
and Viy 2 3V for AC tests.
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INTEGRATED DEVICE L4E D WM 4425771 0003940 3 mA
IDT39C60/-1/A/B 16-BIT CMOS ) )
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
IDT39C60 INPUT/OUTPUT I R . 1 - "/5 -7
INTERFACE CIRCUITRY i o

Veo ' N
ESD
PROTECTION
m i lon
—
INPUTS o—/\N\,-———Do— QUTPUTS
-+— R R -
|IL |o|_
Figure 10. Input Structure (All Inputs) Figure 11. Output Structure
AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 1V/ns

Input Timing Reference Levels 1.5V

Qutput Reference Levels 1.5V
Qutput Load See Figure 12

TEST LOAD CIRCUITS
. TEST SWITCH
Open Drain
Veo Disable Low Closed
Enable Low
All Other Outputs Open
v i DEFINITIONS
Pulse N C, = Load capacitance: includes jig and probe capacitance
Generator D.U.T.

Ry = Termination resistance: should be-equal to Zyyr of the
Pulse Generator

Ry
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INTEGRATED DEVICE

(DY39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

CL4E D

MILITARY AND COMMERCIAL TEMPERATURE RANGES

m 4825771 0003941 5 ™

IDT39C60B AC ELECTRICAL CHARACTERISTICS
{Guaranteed Commerclal Range Performance)

The tables below specify the guaranteed performance of the
iDT39C60B over the commercial operatingrange of 0°Cto +-70°C,
with Voc from 4.75V to 5.25V. All data are in nanoseconds, with
inputs switching between 0V and 3V at 1V per nanosecond and
measurements made at 1.5V. All outputs have maximum DC load.

COMBINATIONAL PROPAGATION DELAYS

T=4Y5-17

SET-UP AND HOLD TIMES

G = 50pF RELATIVE TO LATCH ENABLES
TO OUTPUT 1O
FROM INPUT - SET-UP | HOLD
SCo. | DATAo.15| ERROR | MULT ERROR ~ FROMINPUT i TIME | TIME

DATAq-15 18 251 18 20 DATA1s (e 5

CBo-g 2

(CODE ID,.4 12 22 17 CBos LEw

000, 011) DATAo-15 LEour

CByg CBo-g LE

(CODE ID2-p 010, | 12 {CODE ID 000, 011) out

100, 101, 110, 111) B

0-8

GENERATE 16 (CODE ID 010, 100, 21 o
CORRECT 101, 110, 111)

{Not Internal - GENERATE 26 0
Control Mode) CORRECT 22 0
DIAG MODE

{Not Internal 19 . DIAG MODE 2 0
Contral Mode) - PASSTHRU LEour 2 0
PASSTHRU : LEour 25 0
{Not Internal 19

Control Mode) LEour 28 0
CODE lDz-o 24 DATAg-15 LEpiag 5 3

LEy
(From latched
to fransparent)

LEour
{From latched

1 - -
to transparent)
28 20 22
a3 24 27
33 24 27

NOTE:
1. DATA) to Corrected DATAGr measurement requires timing as shown
below.

OUTPUT ENABLE/DISABLE TIMES
Output disable tests performed with G = 5pF and measured to

0.5V change of output voltage level.

INPUT

outPuT |

ENABLE

|

DISABLE

OE

MINIMUM PULSE WIDTHS

| LEw, LEgiit.

IDT39C60B COMMERCIAL—DATA |y TO CORRECTED DATAoyy TIMING (Two cycles shown)

NOTES:
Device Mode = "Correct”

System Type = “Correct Always”
Min. Period = 51ns {fmax = 19.6MHz)

TIMING PARAMETER
FROM TO

OEbyte

DATA bus

LEy

Kl

OEbyte = High to DATA out Disabled | Max.
OEbyte = Low fo DATA out Enabled | Max.
DATA In to Corrected DATA out Max.

DATA in Set-up to LE in = Low Min.
DATA in Hold to LE in = Low Min.

LE in = High to DATA out
* = (Memory/System dependent)

Max.
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INTEGRATED DEVICE

IDT39C60/-1/A/B 16-BIT CMOS )
ERROR DETECTION AND CORRECTION UNIT

o WHE D

-] '-IBES'??l goo3due 7 -

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT39C60A AC ELECTRICAL CHARACTERISTICS

{Guaranteed Commercial Range Performance)

The tables below specify the guaranteed performance of the
IDT39C60A over the commercial operatingrange of g°Cto +70°C,
with Vg from 4.75V to 5.25V. All data are In nanossconds, with
Inputs switching between OV and 3V at 1V per nanosecond and
measurements made at 1.5V. All outputs have maximum DC load.

COMBINATIONAL PROPAGATION DELAYS

T AEATA

SET-UP AND HOLD TIMES

e

,,.....\,,.,.‘,v-.,.

CL= 50pF - RELATIVE TO LATCH ENABLES
TO OUTPUT TO
u SET-UP HOLD
FROM INPUT SCo.¢ | DATAo 15| ERROR | MULT ERROR FROM INPUT (LA;:_:-_!AI)‘{G TIME _ TIME
DATAg-15 20 30t 20 23 DATAg s LEny 5 3
CBo-s
(CODE ID,.¢ 14 25 20 23 CBos LEw 5 3
000, 011) - . DATAg-15 LEour 24 2
CBy.g CBos LE 21 ]
{CODE 1D2-¢ 010, 14 18 20 23 (CODE ID 000, 011) ~ouT
100, 101, 110, 111) - CBo.s
GENERATE 15 25 14 17 {CODE ID 010, 100, LEour 21 0
CORREGT ) 101, 110, 111)
(Not Internat - 20 - - GENERATE LEqur 26 0
g:’:é’i;g;f’ CORRECT LEour 22 0
{Not Internal 22 25 18 21 DIAG MODE LEour 22 ¢
Control Mode) - PASSTHRU LEour 22 Q
PASSTHRU CODE ID LE 26 0
(Not Internal 22 2 18 21 20 T
Control Mode) LEy LEoyr 28 o
CODE ID,.q 23 28 25 28 DATAo-15 LEousa 5 3
LEy
{From latched 22 32 22 25
fo transparent) : OUTPUT ENABLE/DISABLE TIMES
LEeur . Output disable tests performed with C, = 5pF and measured to
(From latched - 13 - - 0.5V change of output voltage level.
to transparent) -
E INPUT OuUTPUT ENABLE DISABLE
DIAG
(From laiched to OFE BYTE,. DATA 24 24
Itranspalarent; Not 22 32 22 25 OF BYTE, 0-15
ntemal Control
Mode) nio GESO SCo..e . 24 21 3
:atemal Contro|
ode: LE png 28 38 28 31 ,
(From latched MINIMUM PULSE WIDTHS
to transparent) I -
Intemal Control LEw. LEour. LEpua | 12 |
Mode: DATA
(Via Dlagnost?s;15 28 8 28 3
Latch) NOTES:
NOTE: Device Mode = "Coirect”
1. DATAyy to Corrected DATAqyr measurement requires timing as shown System Type = “Correct Always”
below. Min. Period = 61ns (fmax = 16.4MHz2)
. TIMING PARAMETER
IDT39C60A COMMERCIAL—-DATA y TO CORRECTED DATAour TIMING (Two cycles shown) FRO|M ~ TO m:&l
o _ T\ N\
OEbyte = High to DATA out Disabled | Max.
o = Low to DATA out Enabled | Max.
D \TA In to Corrected DATAout | Max.
DATA bus
. DATA in Set-up to LE in = Low Min,
DATA inHoldto LE in = Low Min,
LEn LE In = High to DATA out Max,
* = (Memory/System dependent)
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INTEGRATED DEVICE

1DT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

14E DWW 4825771 0003943 9 M

MILITARY AND COMMERE’JIAL TEMPERATURE RANGES

IDT39C60A AC ELECTRICAL CHARACTERISTICS .
(Guaranteed Military Range Performance)

The tables below specify the guaranteed performance of the
IDT39C60A over the military operating range of -55°C to +125°C,
with Vg from 4.5V to 5.5V. All data are in nanoseconds, with
inputs swilching between OV and 3V at 1V per nanosecond and
measurements made at 1.5V, All outputs have maximum DC foad.

COMBINATIONAL PROPAGATION DELAYS
C, = 50pF s

SET-UP AND HOLD TIMES

RELATIVE TO LATCH ENABLES

TO OUTPUT - . TO
— ) SET-UP HOLD
FROMINPUT  "g5 ~TDATA 15| ERROR | MULT ERROR FROM INPUT (Mgg.';"'\')“‘; TIME | TIME
DATAg-¢5 22 3501 24 - 27 DATAo 13 1Em 5 3
CBo-g -
(CODE IDp.o 17 28 24 27 CBo-s LEi 5 3
000, 011) DATAg-15 LEour 27 2
CBy.g . CBo-s
(CODE 1D20 010, | 17 20 24 27 (CODE 1D 000, 011) LEqur 24 0-
100, 101, 110, 111) - CBos
GENERATE 20 2802 18 21 (CODE ID 010, 100, LEour 24 0
CORRECT _ 101, 110, 111)
(Not Internal - 25 - =, GENERATE® LEour 29 (]
g:’:;‘azf’) CORRECT LEour 25 0
5 -
{Not Internal 25 28 21 | = DIAG MODE LEour 25 0
Control Mode) PASSTHRU LEqur 25 0
PASSTHRU CODE ID LE 28 0
{Not Infernal 26 28 21 24 20 our
Control Mods) LEn LEqur 30 0.
CODE ID,.o 26 31 28 31 - DATAg-15. LEpiaa § 3
LEjy
{From latched 24 a7 26 29
‘o ranspareny : OUTPUT ENABLE/DISABLE TIMES
LEquy . Output disable tests performed with G, = 5pF and measured to
(From latched - 16 - - 0.5V change of output voltage level.
to transparent) .
INPUT OUTPUT ENABLE DISABLE
LEpiaa
(From latched to OE BYTE,,
transparent; Not 24 a7t 26 29 OE BYTE? DATAg15 28 2
Intemnal Control
Mode) OFsc 8Co-8 28 25
Internal Control
Mode: LE pjaa 2) b
30 43 32 . 35
(From latched : MINIMUM PULSE WIDTHS
fo transparent)
lnternal Control rLE i LEour, LE oig l 12 I
Mode: DATAgq5
(Via Dlengm.)st‘i’r:‘1 30 43@ 32 3
Latch) NOTES:
NOTE: Device Mods = “Correct”

1. DATAy to Correoted DATAyy measurement requires iming as shown
below.

System Type = “Cormect Always™
Min. Period = 70ns (fmax = 14.3MHz)

TIMING PARAMETER
FROM + 10

MIN./
MAX.

GEbyte

DATA bus

LEy

IDT39C60A MILITARY —DATA ;i TO CORRECTED DATA gur TIMING  (Two cycles shown)

DATA in Set-u,

OEbyte = High to DATA out Disabled | Max.
OEbyte = Low to DATA out Enabled | Max.
DATA in to Corrected DATA out Max.

to-LEin = Low Min.
DATA in Hold to LE in = Low Min,

LE in = High to DATA out Max.
* = (Memory/System dependent)

.'m' T

i g

ot o bR e

NP

T

P P

Wi



INTEGRATED DEVICE

IDT39C60/-1/A/B 16-BIT CMOS .
ERROR DETECTION AND CORRECTION UNIT

v

 14E D

B 4825771 UIJEIB‘I'-I'-I 0=

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT39C60-1 AC ELECTRICAL CHARACTERISTICS

(Guaranteed Commerclal Range Performance)

The tables below specify the guaranteed performance of the
IDT39C60-1 over the commerclal operating range of 0°Cto +70°C,
with Vo from 4,75V to 5.25V. All data are In nanoseconds, with
Inputs switching between 0V and 3V at 1V per nanosecond and
measurements made at 1.5V. All outputs have maximum DC load.

B T"‘D”"

COMBINATIONAL PROPAGATION DELAYS SET-UP AND HOLD TIMES
CL= 50pF RELATIVE TO LATCH ENABLES
TO OUTPUT TO
(o] SET-Up HOLD
FROM INPUT [5G 0-s | DATA .15 | ERROR | MULT ERROR FROM INPUT e TIME | TIME
[
DATAo-15 28 52(1 2 §0 DATAg s ey 8 7
CBo-g .
(CODE 1D, 23 50 23 a7 CBos LEw 5 6
, 011) DATAg.15 LEour 34 K]
CB B LE 3 0
(CODE ID2-0 010, 28 34 29 = 34 {CODE ID 000, 011) out
100, 101, 110, 111) CBog _
GENERATE 35 63 36 65 (CODE ID 010, 100, LEoqur 27 [}
CORRECT 101, 110, 111)
{Not Internal - 45 - - GENERATE LEqur 42 0
C:’:;: Mods) CORRECT LEour 26 1
O ODE -
{Not Internl 50 78 59 75 DIAG MODE LEour 69 0
Control Mode) PASSTHRYU LEour 26 0
PASSTHRU . CODE D29 LEout 81 0
{Not Internal 36 4 29 46
Coritrol Mode) LEjy LEour 51 §
CODE ID.o 61 90 60 80 DATAo-15 LEoia 6 8
LEy
(From latched 39 72 39 69
to transparent) OUTPUT ENABLE/DISABLE TIMES
LEout Output disable tests performed with C_ = 5pF and measured to
(From latohed - 31 - - 0.5V change of output voltage level.
to tranisparent)
LE INPUT QUTPUT ENABLE DISABLE
DIAG -
(From latched to OE BYTE,,
fransparent; Not 45 78 45 65 OF BYTE, DATAg-15 30 30
Internal Contro!
Moedn;) niro 6550 SCo_e 30 30
lntemalLControl .
ode: LE ping 67 96 66 . 86
(From latched MINIMUM PULSE WIDTHS
to transparent) I I
internal Control LEw. LEour. LE oo 15
Mode: DATA
(vVia Dlagnost?c—: 67 %6 66 86
Latch) NOTES:
NOTE: Device Mode = “Correct”
1, DATAy to Corrected DATAq; measurement requires iming as shown System Type = “Correct Always”
below, Min. Perlod = 92ns (fmax = 10.9MHz)
Ti ARAMETE MIN,
IDT39C60-1 COMMERCIAL—DATA;y TO CORRECTED DATAgyr TIMING (Two cycles shown) angua P M Tg MA&I
oY N/ N\
" OEbyte = High to DATA out Disabled | Max.
’i— 30 OEbyte = Low to DATA out Enabled | Max.
52 DATA in to Comected DATA out Max,
DATAbus _D O DATAr .
DATA In Set-up to LE In = Low Min.
DATA in Hold to LE in = Low Min.
LEn LE In = High to DATA out Max.

* = (Memory/System dependent)

to

to
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L4E D 4825771 0003945 © W&

INTEGRATED DEVICE
IDT39C60/-1/A/B 16-BIT CMOS -
ERROR DETECTION AND CORRECTION UNIT - MILITARY AND COMMERCIAL TEMPERATURE RANGES

, « T - /77 ‘ "
IDT39C60-1 AC ELECTRICAL CHARACTERISTICS L : - L/S / S P
(Guaranteed Military Range Performance) - ) g . :
The tables below specify the guaranteed performance of the . - .- o B
IDT39C60-1 over the military operating range of -55°Cto + 125°C, o i - ) -
with Ve from 4.5V o 5.5V. All data are In nanoseconds, with . - - : e 3
inputs switching between 0OV and 3V at 1V per nanasecond and - :
measurements made at 1.5V, All outputs have maximum DC load.
COMBINATIONAL PROPAGATION DELAYS SET-UP AND HOLD TIMES
CL= 50pF - 3 - RELATIVE TO LATCH ENABLES :
TQ OUTPUT 1 - 70 3
SET-UP HOLD
FROM INPUT o TDATA..s| ERROR | MULT ERROR| | FROMINPUT | QATORING | “FiMe | TiMe 11
DATAo-15 il so 28 56 - DATAg-15 LEw 7 7. g
CB ’
(CODE 0. 25 55 25 50 CBos __ B 5 7 i
000, 011) DATAg.15 LEout 39 5
CB, CBo-g
(CODE 1D, 010, | 30 38 31 a7 - _ (CODE ID 000, 011) LEour 38 -0
100, 101, 110, 111) CBog ]
GENERATE 38 692 41 62 (CODE ID 010, 100, LEour ]
- 101, 110, 111)
CORRECT a ]
| (Not Internal - 49 - - GENERATE @ LEour 46 0
Control Mode) CORRECT LEour 28 1
DIAG MODE ”
(Not Internal 58 89 65 | ) DIAG MODE LEour 84 0
Caontrol Modse) X PASSTHRU LEout 30 0
PASSTHRU CODE Do LEqyr 89 0
(Not Internal 39 51 34 54 : -
Control Mode) LEiy LEour 69 5
CODE ID2.q 69 100 68 90 DATAo-15 LEoua 7 9 ]
LEiy * .
(From latched 39 82 43 66 Lo
to transparent) OUTPUT ENABLE/DISABLE TIMES B
LEour ; Output disable tests performed with C_ = 5pF and measured to s
(From latched - B8 - - 0.5V change of output voltage level. .
to ransparent) P
LE INPUT OUTPUT ENABLE DISABLE £ £
DIAG = F
(From latched to OE BYTE,, Cor
angparen Not | 60 8s? | 49 72 OF BYTE, DATAg-15 % 3 CE
Int Control :
intermal Cono 2 SGes % %
Im)edmal Control
o: LE piag 5 06 7 i -
(From latched 4 ! 4 % MINIMUM PULSE WIDTHS
to transparent) r N
Iaternal Control LEi. LEour, LEDIa I 15 | 3
ode: DATA :
(Via Dlagnost?c_)ﬁ 75 1069 74 %
Latch) NOTES: -
NOTE: . Device Mode = "Correct”
1. DATA)y to Corrected DATAGr measurement requires timing as shown System Type = “Correct Always” N
*  below. Min. Period = 104ns (fmax = 9.6MHz)
IDT38C60-1 MILITARY—DATA jy TO CORRECTED DATAoyy TIMING (Two cycles shown) ;L“SQG PARAMET‘FS HH‘)‘({
OFEbyte _/W : " ;
OEbyte = High to DATA out Disabled | Max.

OEbyte = Low to DATA out Enabled | Max.
-DATA in to Corrected DATA out Max.

DATA bus QXK DATA

Kl

DATAIn Setupto LE In = Low | Min.
DATAInHoldto LEin = Low | Min,

LE In = High to DATA out Max.
* = (Memory/System dependent)

LEy

to to ) to
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INTEGRATED DEVICE
IDT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

L4E D

B 4325771 0003946 4 W

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT39C60 AC ELECTRICAL CHARACTERISTICS
{Guaranteed Commerclal Range Performance)

The tables below specify the guaranteed performance of the
1DT39C60 over the commercial operating range of 0°C to +70°C,
with Vg from 4.75V to 5.25V. All data are In nanoseconds, with
Inputs switching between OV and 3V at 1V per nanosecond and
measurements made at 1.5V. All outputs have maximum DC load.

COMBINATIONAL PROPAGATION DELAYS

SET-UP AND HOLD TIMES

T-45-17

C.= 50pF RELATIVE TO LATCH ENABLES
TO OUTPUT TO
SET-UP HOLD
FROMINPUT | SCyus | DATA,.s | ERROR | MULT ERROR FROM INPUT e TIME | TIME
DATAg 15 32 eslt 32 50 DATAg1s (B 8 7
CBog .
(COBE ID, o 28 | &6 29 a7 CBo-o LEw 5 8
000, 011) DATAg-15 LEout 44 5
CBo-s
(cc%ee D2 010, | 28 45 29 34 {CODE ID 000, 011) LEour ¥ 0
100, 101, 110, 111) o
GENERATE 35 63 36 85 (CODE ID 010, 100, LEqur 27 0
CORREGT 101, 110, 111) ,
(Not Intemal - 45 - - GENERATE LE€qur 42 -0
Contral Mode) : CORRECT (Eour 26 1
DIAG MODE |AG MODE
{Not Internal 50 78 59 75 DiA LEour 69 0
Control Mode) . PASSTHRU LEout 26 [}
PASSTHRU CODE ID LE 81 0
{Not Internal 6 |- a4 29 46 a our
Control Mode) LEy LEour L 5
CODE D5 61 90 60 80 DATAg-15 LEpiag 6 8
LEj . ’
(From latched 39 72 39 69 .
o transparent) OUTPUT ENABLE/DISABLE TIMES .
LEour Output disable tests performed with C_ = 5pF and measured to
(From latched - 3 - - 0.5V changs of output voltage level.
to transparent)
LE INPUT QUTPUT ENABLE DISABLE
DIAQ -
(From latched to OE BYTEO,
transparent; Not 45 78 45 85 OF BYTE DATAg 15 30 &Y
Internal Control
Mode) OFsc SCo-g 30 30
lntemalLControl
Mode: LE piag
(From latched 67 % 66 &6 |
{o transparent MINIMUM PULSE WIDTHS
Internal Control I LE, LEouT, LE Dita I 15 I
Mode: DATAq 15 ’
(Via Diagnostio. 67 9% 66 8
Latch) NOTES:
NOTE: Device Mode = “Correct™
1. DATAy to Correoted DATAq;; measurement requires timing as shown System Type = "Comect Always”
below. Min. Perlod = 105ns (fmax = 9.5MHz)
) TIMING PARAMETER y
IDT39C60 COMMERCIAL—DATA)y TO CORRECTED DATAour TIMING  (Two cycles shown) FRO'M RAM TTO m'A'g(l
OEBYGe _ /" 0 N /T N/
Y QEbyte ~ High to DATA out Disabled | Max.
OEbyte = Low to DATA out Enabied | Max.
DATA in to Corrected DATA out Max,
DATA bus —_D QUL ~ n :
DATA in Set-up to LE in = Low Min.
DATAInHoldto LE In = Low Min,
LEn LE in = High to DATA out Max.

* = (Memory/System dependent)
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INTEGRATED DEVICE

IDT39C60/~1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

14E D BE 4825771 0003947 & WM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT39C60 AC ELECTRICAL CHARACTERISTICS
(Guaranteed Military Range Performance) -

The tables below specify the guaranteed performance of the
IDT39C60 over the military operating range-of ~-85°C to +125°C,
with Vgo from 4.5V to 5.5V. All data are In nanoseconds, with
inputs switching betwsen OV and 3V at 1V per nanosecond and
measurements made at 1.5V. All outputs have maximum DC load.

COMBINATIONAL PROPAGATION DELAYS
Oy = 50pF S

o HTHYST

SET-UP AND HOLD TIMES

RELATIVE TO LATCH ENABLES ‘

TO OUTPUT 1O
SET-UP | HOLD
FROMINPUT 755 "~ TDATA,.(s] ERROR | MULT ERROR FROM INPUT GRS | TME | TiME
1
DATAg-15 4] 73t 36 66 DATAgra 6 7 7
CBo-s e
(CODE 1D3-0 30 61 31 50 CBos LEw 5 7
000, 011) DATAg.15 LEour 50 5
CBg.g . CBo-6 LE a8 0
(CODE [D25010, | 30 50 3 a7 (CODE ID 000, 011) our
100, 101, 110, 111)
CBo-g
GENERATE 38 69@ 4 62 {CODE ID 010, 100, LEur o
CORRECT - 101, 110, 114)
(Not Internal - 49 - - GENERATE @ LEour 46 0
(DT::;;:)A;S) CORRECT LEour 28 1
{Not Internal - 58 89 & . % DIAG MODE LEouyr 84 o
Control Made) PASSTHRU LEour 30 0
PASSTHRU ' CODE ID
{Not Infaral a0 51 34 54 20 LEour 8 g
Control Mode) ! LEin LEgur 59 5
CODE ID2.¢ 69 100 68 90 DATAg-15 LEpug 7 9
LEy
(From lafched 44 82 43 66
‘L"E"“"SP““‘) OUTPUT ENABLE/DISABLE TIMES
ouT Qutput disable tests performed with G_= 5pF and measured to
g’gg;m?g) - 33 - - 0.5V change of output voltage fevel.
o INPUT OUTPUT ENABLE DISABLE
(From latched to
transparent; Not 50 8812 49 72 % S”&E@ DATAg 15 35 35
internal Control 1
Mode) OEso $Co-s 35 35
Internal Control
Mode: LE pjag
75 1062 74 96
(s vanspareny MINIMUM PULSE WIDTHS
internel Gonto [ LEw. LEour, LE oo [ 5 |
Mode: DATA
Via Diagnostio 7 106% 74 %8
Latoh) NOTES:
NOTE:

1 g;{\TAm to Corrected DATAGr measurement requires timing as shown
ow. :

IDT39C60 MILITARY—~DATA ;y TO CORRECTED DATAcur TIMING

~(Two cycles shown)

Device Mode = “Comect”

System Type = “Correct Always”

Min, Period = 118ns (fmax = 8.5MHz)
TIMING PARAMETER MIN./
FROM TO MAX.

DATA bus

LEN

OEbyte = High to DATA out Disabled | Max.
OEbyte = Low to DATA out Enabled | Max,
DATA in to Comrected DATA out Max.

DATAIn Setupto LE in = Low | Min.
DATA in Hold to LE in = Low Min.

LE In = High to DATA out Max.
* = (Memory/System dependent)
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INTEGRATED DEVICE

" IDT39C60/-1/A/B 16-BIT CMOS
ERROR DETECTION AND CORRECTION UNIT

LYE D BE 4825771 0003948 & BN

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

-

Commercial (0°C to +70°C)

Military (-55°C fo +125°C)
Compliant to MIL-STD-883, Class B

Plastic DIP

Sidebraze DIP

Plastic Leaded Chip Carrier
Leadiess Chip Carier

16-Bit EDC Unit

Fast 16-Bit EDC Unit
Very-fast 16-Bit EDC Unit
Ultra-Fast 16-Bit EDC Unit
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