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ERROR DETECTION '?J_?sgggga;
Integrated Devi Technology, Inc. AND CORRECTION UN'T IDT39C60B

EATURES
Low-power CEMOS™
— Military: 100mA {max.)
— Commercial: 85mA (max.)
Fast
— Data in to Error Detect
IDT39C60B: 18ns (max.), IDT39C60A: 20ns (max.)
IDT39C60-1: 25ns {(max.), IDT38C60: 32ns (max.)
— Data in to Corrected Data out
IDT39C60B: 25ns (max.), IDT39C60A: 30ns (max.)
IDT39C60-1: 52ns (max.), IDT39C60: 65ns (max.)
Improves system memory reliability
— Corrects all single-bit errors, detects all double and
some triple-bit errors
Cascadable
— Data words up to 64 bits
Built-in diagnostics
— Capable of verifying proper EDC operation via
software control
Simplified byte operations
— Fast byte writes possible with separate byte enables
Available in 48-pin DIP, 52-pin PLCC and LCC
Pin-compatible to all versions of the AMD2960
Military product available compliant to MIL-STD-883,
Class B

F

« Standard Military Drawing #5962-88613 available for this
function

DESCRIPTIONS

The IDT39C60 family are high-speed, low-power, 16-bit
Error Detection and Correction Units which generate check-
bits on a 16-bit data field according to a modified Hamming
Code and correct the data word when checkbits are supplied.
When performing a read operation from memary, the
IDT39C60s will carrect 100% of all single bit errors, will detect
all double bit errors and some triple bit errors.

The IDT39C60s are easily cascadable from 16 bits up to 64
bits. Sixteen-bit systems use 6 check bits, 32-bit systems use
7 check bits and 64-bit systems use 8 checkbits. For all three
configurations, the error syndrome is made available.

All parts incorporate 2 built-in diagnostic modes. Both
simplify testing by allowing for diagnostic data to be entered
into the device and to execute system diagnostic functions.

The IDT39C60s are pin-compatible, performance-enhanced
functional replacements for all versions of the 2960. They are
fabricated using CEMOS, a CMOS technology designed for
high-performance and high-reliability. The devices are pack-
aged in either 48-pin DIPs and 52-pin PLCC and LCCs.

Military grade productis manufactured in compliance to the
latest revision of MIL-STD-883, Class B.
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PIN DESCRIPTIONS

Pin Name o Description
DATA0-15 /O | 16 bidirectional data lines provide input to the Data Input Latch and receive output from the Data Output Latch.
DATAGa is the least significant bit; DATA+15 the most significant.
CBo-s I | Seven check bit input lines are used to input check bits for error detsction. Also used to input syndrome bits
for error correction in 32- and 64-bit configurations.
LEIN || 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 Input Latch and Check
Bit Input Latch are latched to their previous state.

GENERATE | | Generate Check Bitsinput. When this inputis LOW, the EDCis in the Check Bit Generate mode. When HIGH,
the EDC is in the Detect mode or Correct mode. In the Generate mods, 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 onthe
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 — corrected data is placed at the input of the Data Output
Latch. The syndrome resultis placed onthe SC outputs and indicates, in a coded form, the number of errors
and the bit-in-error.

SCo-6 O | Syndrome/Check Bitoutputs hold the check/partial check bits when the EDC is in Generate mode and will hold
the syndrome/partial syndrome bits when the device isin Detect or Correct modes. These are 3-state outputs.

OEsc | ]| Output Enable — Syndrome/Check Bits. When LOW, the 3-state output lines SCo-s are enabled. WhenHIGH,
the SC outputs are in the high impedancs state.

ERAOR O | Error Detected output. When the EDC is in Detect or Correct mode, this output will go LOW if one or more

syndrome bits are asserted, meaning there are one or more bit errors in the data or check bits. If no syndrome
bits are asserted, there are no errors detected and the output will be HIGH. In Generate mode, ERROR is
forced HIGH. (In a 64-bit configuration, ERROR must be implemented externally.)

MULT ERROR O | Multiple Errors Detected output. When the EDC is in Detect or Correct mode this output, if LOW, indicates

that there are two or more bit errors that have been detected. If HIGH, thisindicates that either one or no errors

have been detected. In Generate mode, MULT ERROR is forced HIGH. (In a 64-bit configuration,
must be implemented externally.)

CORRECT I | Correctinput. When HIGH, this signal allows the correction network to correct any single-bit error in the Data
Input Latch (by complementing the bit-in-error) before putting it into the Data Output Latch. When LOW, the
EDC will drive data directly from the Data Input Latch to the Data Output Latch without corraction.

LEouT | | Latch Enable — Data Output Latch. Controls the latching of the Data Output Latch. When LOW, the Data
Output Latchis latched to its previous state. When HIGH, the Data Output Latch follows the output of the Data
Input Latch as madified by the correction logic network. in Correct mode, single-bit errors are corrected by
the network before loading into the Data Output Latch. In Detect mods, the contents of the Data Input Latch
‘ are passed through the correction network unchanged 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.

‘ OE BYTEo | | Output Enable — Bytes 0 and 1, Data Output Latch controls the 3-state outputs for each of the two bytes

| OE BYTE1 of the Data Output Latch. When LLOW, these lines enable the Data Output Latch and, when HIGH, these lines
force the Data Qutput Latch into the high impedance state. The two enabls lines can be separately activated
to enable only one byte of the Data Output at a time.

PASSTHRU I | PASSTHRU input, when HIGH, forces the contents of the Check Bit Input Latch onto the Syndrome/Check
Bit outputs (SCo-¢) and the unmodified contents of the Data input Latch onto the inputs of the Data Output
Latch.

DIAG MODEo-1 | | Diagnastic Mode Select controls the initialization and diagnostic operation of the EDC.

CODE IDo-2 I | Code Identificationinputs identify the size of the total data word to be processed and which 16-bit slice of larger

data words a particular EDC is processing. The three allowable data word sizes are 16, 32, and 64 bits and
their respective modified Hamming Codes are designated 16/22, 32/39 and 64/72. Special CODE ID input
001 (ID2, 1D1, IDo) is also used to instruct the EDC that the signals CODE |Do-2, DIAG MODEo-1, CORRECT
and PASSTHRU are to be taken from the diagnostic latch rather than the control lines.

LEpiaG || Latch Enable — Diagnostic Latch. The Diagnostic Latch follows the 16-bit data on the input lines when HIGH.
When |.OW, the outputs of the Diagnostic Latch are latched to their previous states. The Diagnostic Latch
holds diagnostic check bits and internal control signals for CODE Do-2, DIAG MODEo-1, CORRECT and
PASSTHRU.

2595 tbl 01
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PRODUCT DESCRIPTION

The IDT39C60 EDC Unit is a powsrful 16-bit cascadable
slice used for check bit generation, error detection, error
correction and diagnostics. As shown in the Functional Block
Diagram, the device consists of the following:

— Data Input Latch

— Data Output Latch

— Diagnostic Latch

— Check Bit Input Latch

— Chack Bit-Generation Logic
— Syndrome Generation Logic
— Error Detection Logic

— Error Correction Logic

— Control Logic

DATA INPUT/OUTPUT/DIAGNOSTIC LATCHES

The LEIN, Latch Enable input, controls the Data Inputwhich
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 hits of data from the DATA lines can be loaded into
the Diagnostic Latch under control of the Diagnostic Latch
.Enable, LEDIAG, giving check bit information in one byte and
.control information in the other byte. The Diagnostic Latchis
used when in internal Control mode or in one of the Diagnos-
tics modes.

The Data Output Latch is split into two 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 (LEouT). The PASSTHRU
control input determines which data is loaded. '

CHECK BIT GENERATION LOGIC

This block of combinational logic generates 7 check bits
using amodified Hamming Code from the 16 bits of data input
from the Data Input Latch.

SYNDROME GENERATION LOGIC

This logic 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 indicates no errors. If errors occur, the
syndrome bits can be decoded to indicate the bit in error,
whether 2 errors were detected or 3 or more errors.

ERROR DETECTION/CORRECTION LOGIC

The syndrome bits generated by the Syndroms Logic are
decodsd and used to control the and
MULTERROR outputs. If one or more errors are detected,

ERROR goes low. If two or more errors are detected, both
and go low. Both outputs remain high
when there are no errors detected. .
For single bit errors, the correction logic will complemen
(correct) the bitin error, which canthen be loadedinto the Data
Out Latches under the LEouT control. |f check bit errors need
to be corrected, then the device must be operated in the
Generate mode.

CONTROL LOGIC

The control logic determines the specific mode of opera-
tion, usually from external control signals. However, the
Internal Control mode allows these signals to be provided
from the Diagnostic Latch.

DETAILED PRODUCT DESCRIPTION

The IDT39C60 EDC unit contains the logic necessary to
generate check bits on a 16-bit data input according to a
modified Hamming Cods. The EDC can compare internally
generated check bits against those read with the 16-bit data
to allow correction of any single bit data error 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, IDo-2, are used to determine
the data word size 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.
Coda 64/72 refers to a 64-bit data field with 8 check bits.
The IDo-2 of 001 is used to place the device in the Internal
Conirol mode as described later in this section.
Table 1 defines all possible identification codes.

CHECK AND SYNDROME BITS

The IDT39C60 provides either check bits or syndrome bits
on the three-state output pins, SCo-6. Check bits are gener-
ated from a combination of the Data Input bits, while syndrome
bits are an Exclusive-OR of the check bits generated from
read data with the read check bits stored with the -data.
Syndrome bits 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, Cs, C4
Co, C1,C2,C3,Ca,Cs
Co, C1,C2, C3, C4, Cs, Cs
Co, C1, C2, Ca, C4, Cs, Cs, C7

Syndrome bits are similarly labeled So through S7.

for the 8-hit configuration
for the 16-bit configuration
for the 32-bit configuration
for the 64-bit configuration
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CONTROL MODE SELECTION

Tables 2 and 3 describe the 9 operating modes of the
IDT39C60. The Diagnostic mode pins, DIAG MODEo-1, de-
fine 4 basic areas of operation, with GENERATE, CORRECT
and PASSTHRU, further dividing operation into 8 functions
with the iDo-2 defining the ninth mode as the Internal mode.

Generate mods is used to display the check bits on the
outputs SCo-6. The Diagnostic Generate mode displays
check bits as stored in the Diagnastic Latch.

Detect mode provides an indication of errors or multiple
errors on the outputs ERROR and MULTERROR. Single bit
errors are not corrected in this mode. The syndrome bits are
provided on the outputs SCo-6. For the Diagnostic Detect
mode, the syndrome bits are generated by comparing the
internally 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 Detect mode except that

single bit errors will be complemented (corrected) and made
available asinput to the Data Qut Latch. Again, the Diagnostic
Correct miode will correct single bit errors as determined by
syndrome 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
available as input to the Data Out Latch.

The Internal mode disables the external contro! pins DIAG
MODEo-1, CORRECT, PASSTHRU and CODE ID to be
defined by the Diagnostic Latch. When in the internal control
mode, the data loaded into the diagnostic latch should have
the CODE ID different from 001 as this would represent an
invalid operation.

CODE CODE CODE Hamming Code DIAG DIAG
D2 D1 Do and Slice Selected MODE+ | MODE2 Diagnostic Mode Selected
0 0 0 Code 16/22 0 0 Non-diagnostic mode. The EDC
0 0 1 Internal Control Mode functions normally in all modes.
0 1 0 Code 32/39, Byte 0 and 1 0 1 Diagnostic Generate. The contents of
0 1 1 Code 32/39, Byte 2 and 3 the gDiagno:)stic Latch are substituted for
1 0 0 Coda 64/72, Byte 0 and 1 the normally generated check bits when
1 0 1 Code 64/72, Byte 2 and 3 in the Generate mode. The EDC func-
1 1 0 Code 64/72, Byte 4 and 5 tions normally in the Detect or Correct
1 1 1 Code 64/72, Byte 6 and 7 modes,
etk 1 0 Diagnostic Detect/Correct. Inthe De-
Table 1. Hamming Code and Slice Identification tect or Correct mode, the contents of the
Diagnostic Latch are substituted for the
check bits normally read from the Check
Bit Input Latch. The EDC functions
normally in the Generate mode.
1 1 Initialize. The outputs of the Data Input
Latch are forced to zeross and the check
bits generated correspond to the all zero
data. The latch is not reset, a functional
difference from the Am2960.

TR 103

Table 2. Dlagnostic Mode Control

B 4825771 0010942 565 EIDT
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Operating PASS- | DATAoUT Latch SCo-6 ERROR
Mode ‘DM1 DMo | GENERATE | CORRECT | THRU (LEout = High) (OEsc = Low) MULT ERROR
Generate 0 0 0 X 0 — Check Bits Generated High
1 0 from DATAIN Latch
Detect o o 1 0 0 DATAIN Latch | Syndrome Bits DATAN/| Error Dep'”
0 1 Check Bit Latch
Correct 0 0 1 1 0 DATAIN Latch with | Syndrome Bits DATAIN/]  Error Dep
0 1 Single Bit Correction| Check Bit Latch
PASSTHRU 3} 0 X ‘ X 1 DATAIN Latch Check Bit Latch High
0 1
1 0
Diagnostic 0 1 0 X 0 — Check Bits from High
Generate Diagnostic Latch
Diagnostic 1 0 1 0 0 DATAIN Latch Syndrome Bits DATAIN/|  Error Dep
Detect Diagnostic Latch
Diagnostic 1 0 1 1 0 DATAIN Latch with | Syndrome Bits DATAIN/]  Error Dep
Correct Single Bit Correction| Diagnostic Latch |
Initialization 1 1 X X X DATAIN Latch Check Bits Generated — |
Mode Set to 0000 from DATAIN Latch
(0000)
Internal 1Do-2 = 001 (Control Signals iDo-2, DIAG MODEos-1, CORRECT and PASSTHRU are taken from the Diagnostic
Mode Latch) ‘
NOTE: ' 2595 thl 04 |
1. ERROR DEP {Emor Dependent): ERROR will be low for single or multiple errors, with MULT ERROR low for double or multiple errors. Both signals are |
high for no errors.

Table 3, IDT39C60 Operating Modes

8.10 6
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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.

DATA

A single IDT39C60 EDC unit, connected as shown in
Figure 2, provides all the logic needed for single bit error
correction and double bit error detection of a 16-bit data field.
The identification code 16/22 indicates 6 check bits are
required. The CBe pinis, therefore, 2 “Don't Care” and ID2, ID1,
Do = 000.

CHECK BITS

[ BvTe: [ByTE0 | @0 [ & | o2 | ca

C4|Csl

15 87 0

2595 drw 04

Uses Modified Hamming Code 16/22
16 Data Bits with 6 Check Bits

Figure 1. 16-Bit Data Format

INPUT CHECK BITS
FOR 16-BIT CONFIGURATION
A
- TIE TOM
DATAo-15 Co Ci Cz Cs Cs Cs Vcc

L1

L]

DATAo0-15 CBo CB1 CBz CBs CBs CBs CBs
«—1 ERROR
IDT39C80 EDC CODE ID j&—— 000

< MULT
ERROR

SCo SCt SCz2 SCz SCs4 SCs SCs

S1/C1 Sa/Ca Ss/Cs
So/Co S2/C2 Sa/Cs HIGH
- _/
Y

SYNDROME/CHECK BIT QUTPUT

Figure 2. 16-Bit Configuration

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

Table 4 indicates the data bits participating in the check bit
generation. For example, check bit Co is the Exclusive-OR
function of the B data input bits marked with an X. Check bits
are generated and output in the Generate and Initialization
Made. Check bits are passed as stored in the PASSTHRU or
Diagnostic Generate Mode.

Syndrome bits are generated by an Exclusive-OR of the
generated check bits with the read check bits. For example,
SX is 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.

Inthe Correct Mode, the syndrome bits are used to comple-
ment (correct) single bit errars in the data bits. For double or
multiple error 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 defined in Table 3, several modes will use the diagnostic
check bits to determine syndrome bits or to pass as check bits
to the SCo-5 outputs. The Internal Mode substitutes the
indicated bit pasition for the external control signals.




INTEGRATED DEVICE 58 D WM 4825771 0010945 E?q MRIDT

IDT39C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
Generated Participating Data Bits(")
Check Bits Parity 0 1 2 3 4 5 ] 7 8 9 |10 |11 |12 |13 |14 |15
Co Even (XOR) X1 X | X X X | X X X
C1 Even (XOR) X| X | X X X X X X
Cz Odd (XNOR) X X1 X X X | X X X
Ca Odd (XNOR) X4iX XX | X X | X I'X
Ca Even (XOR) XX X X[ X]X X X
Cs Even (XOR) XTI X | XXX (X |X X
NOTE: 2595 tbl 05

1. The check bit is generated as either an XOR or XNOR of the eight data bits noted by an “X” in the table.
Table 4. 16-Bit Modified Hamming Code — Check Bit Encode Chart

[_Hgs 0 1 2 3 Data Bit Internal Function
Syndrome  Ss 0 0 1 1 0 Diagnostic Check Bito
Bits S4 o 1 0 1 1 Diagnostic Check Bitt
Hex]S3 S2 S1 So 2 Diagnostic Check Bit2
0 fo 0 0 0 ca ] o5 L T 3 Diagnostic Check Bits
1 0 00 1 co T T 14 4 Diagnostic Check Bit4
2 0 6 1 0 ¢ T T M 5 Diagnostic Check Bits
3Jo o 1t T 2 8 T 67 Don't Care
4 o0 1 0 0 c2 T T 15 P CODE IDo
5 0 1 0 1 T 3 10 T ° CODE ID1
6 o 1 1 0 T 4 9 T 10 CODE IDz
7]o 1 1 1 M T T M 11 DIAG MODEo
811 000 e | T T M 12 DIAG MODE!
9 1 0 0 1 T 5 11 T 13 CORRECT
A 1 0 1 0 T 6 12 T 12 PASSTHRU
B 1.0 1 1 1 T T M 15 Don't Care
cji1 1 0 © T 7 13 T 2505 6107
bl1 1 01 M T T M Table 6. Dlagnostic Latch Loading — 16-Bit Format
E 1 1 1 0 0 T T M
F 1 1 1 T M M T
CHECK
NOTES: 2595 1ol 06 DATA BITS
* = No errors detected
Number = The number of the single bit-in-error _L l
T = Two errors detected - - 8 5 =
M = Three or more efrors detectod | oy
' Table 5. Syndroms Decods to Bit-In-Error De-ts Dor CBos CBss
(16-Bit Configuration) Vee OEBYTE:
IDT39C60
OE SIGNAL ——{ OE BYTEo
ERROR MULT ERROR SCo

| 4
ERROR MULT ERROR SYNDROMES/
CHECK BITS

2595 drw 08

Figure 3. 8-Bit Configuration

8.10 8
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32-BIT DATA WORD CONFIGURATION

Two IDT39C60 EDC units, connected as shown in Figure
5, provide all the logic needed for single bit error correction
and double bit error detection of a 32-bit data field. The
identification code 32/39 indicates 7 check bits are required.
Table 1 gives the ID2, 1D1, IDo values needed for distin-
guishing the byte 0/1 from byte 2/3. Valid syndrome, check
bits and the ERROR and MULTERROR signal come fram the
byte  2/3 unit. Control signals notindicated are connected
to both units in parallel. The OEsc always enables the SCo-
soutputs of byte 0/1, but must be used to selectdata check bits
or syndrome bits fed back from the byte 2/3 for data correction
modes.

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 connected to byte 2/3 Data Inputs 0 to 15,
respectively.

Figure 4 indicates the 39-bit data format for 4 bytes of data
and 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 bit errors of the 32-bit configuration
requires a feedback of sydrome bits from byte 2/3 into the byte
0/1 unit. The MUX shown an the functiona! block diagram is
used {o select the CBo-6 pins as the syndrome bits rather than
internally generated syndrome bits.

Table 3 describes the operating mode available for the
32/39 configuration.

Syndrome bits are generated by an Exclusive-OR of the
generated check bits with the read check bits. For example,
Sn is the XOR of check bits Cn from those read with those
generated. Tabie 7 indicates the decoding of the seven
syndrome bits ta 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.

Inthe Correct Mode, the syndrome bits are used to comple-
ment (correct) single bit errors in the data bits. For double or
multiple error detection, the data available as inputto 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
indicated, a summation of propagation delays is required from
the cascading arrangement of EDC units.

Table 9 defines the bit definition for the Diagnostic Latch.
As defined in Table 3, several mades will use the Diagnostic
check bits to determine syndrome bits or to pass as check bits
to the SCo-s outputs. The Internal Mode substitutes the
indicated bit position for the external control signals.

Table 10 indicates the data bits participating in the checkbit
generation. For example, check bit Co is the Exclusive-OR
function of the 16 data input bits marked with an X. Check bits
are generated and output in the Generate and Initialization
Made. Checkbits are passed as stored in the PASSTHRU or
Diagnostic Generate Mode.

IHJez 0 112 3|4 5]86 7
$6 |0 0|0 O} 1}1 1
Syndrome 85| 0 O0]1 1}J0 01 1
Bits sS40 1{0 1]0 1]0 1
Hex | S3 S2 S1 S0
0 0 0 0 ¢ * C4|C5 TiC6 T|T 30
1 0 0 0 1 CO T|T 14|T M|M T
2 0 0 1 0 Cl T|T MJT 2|24 T
3 0 0 1 1 T 1818 T|IM T|T M
4 0 1 0 O C2 T|T 15|T 3|25 T
5 0 1 0 1 T 18]9 TIM T|T 3
6 o 1 1t 0 T 2|10 TI(M T|T M
7 o 1 t 1 M T|T M|T 4|26 M
8 1 0 0 ¢ C3T|T M|T 5|27 T
9 1 0 0 1 T2 |11 T|M T|T M
A 1 0 1 ¢ T 212 T|1 T|T M
B 1 0 1 1 17 T|T M|T 6|28 T
C 1 1 0 0 T2Z|13 T|M T|T M
D 1 1 0 1 M T|T MjT 7]20 T
E 1 1 1 0 18 T|T M)T MIM T
F 11 1 1 T MM T}jo T|T M
NOTES: 2505 th! 08

* = No errors detected

Number = The number of the single bit-in-error
T = Two errors detected

M = Three or more errors detected

Table 7. Syndrome Decode to Bit-In-Error
(32-Bit Configuration)

32-Bit Component Delay
Propagation Delay From IDT39C60
From To AC Specifications
DATA | Check Bits Out | (DATA to SC) + (CB to SC, CODE ID 011)
DATA | Corrected {DATA to SC) + (CB to SC, CODE ID 011) +
DATAouT CB to DATA, CODE ID 010)
DATA | Syndromes Out| (DATA to SC) + (CB to SC, CODE ID 011}
DATA | ERROR for (DATA to SC) + (CB to ERROR,
32 Bits CODE ID011)
DATA | MULTERROR | (DATA to SC) + (CB to MULT ERROR,
for 32 Bits CODE ID 011)

2595 thl 09

Table 8. Koy AC Calculations for the 32-Bit Configuration
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INTEGRATED DEVICE 58E D WE 4825771 00L0947 QOy? ERIDT

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

CHECK BITS
|BYTE3|BYTE2|BYTE1|BYTE0| Co|ci|cefca|ce|cs|cs ]
31 2425 1615 87

Uses Modified Hammlng Code 32/39
32 Data Bits with 7 Check Bits

2595 drw 07

Figure 4. 32-Bit Data Format

INPUT CHECK BITS
A
frrne e Co C1 C2 C3 C4 CS Cs IDTECT240
L i L
VYV VvV Y
IDT74FCT244
DATA CBo CB1 CB2 CBs CB4 CBs CBs
OBsc [q_
1DT39C60 EDC ~
BYTE 0 AND 1
CODEID —
010
SCo SCi1 SC2 SCs SCs4 SCs SCs

DATA CBo CB1 CB2 CBs CBs4 CBs CBs
OBsc
IDT39C60 EDC
BYTE2AND 3
CODEID }—
MULTERROR ot1
ERROR SCo SC1 SC2 SCs SCs SCs SCs
ERROR
MULTERROR
S1/C1 Sa/Ca Ss/Cs

So/Co S2/C2 S4/Ca Se/Ce
AN _/

~" 2505 diw 08
SYNDROME/CHECK BIT OUTPUTS

Figure 8. 32-Bit Configuration
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INTEGRATED DEVICE S586E D WM u4825771 0010948 T8I EMIDT

IDT39C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
Data Bit Internal Function

0 Diagnostic Check Bito
1 Diagnostic Check Bit1
2 Diagnostic Check Bit2
3 Diagnostic Check Bit3
4 Diagnostic Check Bit4
5 Diagnostic Check Bits
6 Diagnostic Check Bits
7 Dan’t Care
8 Slice 0/1 — CODE IDo
9 Slice 0/1 — CODE ID1
10 Slice 0/1 — CODE ID2
11 Slice 0/1 — DIAG MODEo
12 Slice 0/1 — DIAG MODE1
13 Slice 0/1 — CORRECT
14 Slice /1 — PASSTHRU
15 Don’t Care

16-23 Don’t Care
24 Slice 2/3 — CODE Do
25 Slice 2/3 — CODE ID1
26 Slice 2/3 — CODE ID2
27 Slice 2/3 — DIAG MODEo
28 Slice 2/3 — DIAG MODE1
29 Slice 2/3 — CORRECT
30 Slice 2/3 — PASSTHRU
31 Don't Care

2595 thl 10
Table 9. Diagnostic Latch Loading — 32-Bit Format

Generated Participating Data Bits

Check Bits Parity 0 1 2 |13 |4]|5]6 7|8 9 |10 j11 |12 |13 |14 |15
Co Even (XOR) X X X | X | XX X X
C1 Even (XOR) X | XX X X X X X
Ce Odd (XNOR) X X | X X XX X X
Cs Odd (XNOR) X | X XX ]| X X | X | X
Ca Even (XOR) XX |X XXX X | X
Cs Even (XOR) XXX | XXX | X |X
Cs Even (XOR) X | X[ X[ X[X]X]| X]X

2595 tht1

Generated Participating Data Bits

Check Bits Parity 16 |17 | 18 |19 |20 |21 | 22 |23 |24 {25 |26 |27 |28 | 29 {30 |31
Co Even (XOR) X| X [ X X X X | X X
C1 Even (XOR) X | X | X X X X X X
Ca Odd (XNOR) X X | X X X1 X X X
Cs Odd (XNOR) X | X X| X]X X | X | X
C4 Even (XOR) X I X | XX} XX X [ X
Cs Even (XOR) X{X X | X [|X]|X|[X |X
(o Even (XOR) XXX | XXX |[X ]|X

2595th! 12

Table 10. 32-Bit Modified Hamming Code — Check Bit Encode Chart

8.10 11




INTEGRATED DEVICE

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

S4E D WM 4825771 0010949 91T WRIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

64-BIT DATA WORD CONFIGURATION

The IDT39C60 EDC units connected with the MS| gates, as
shown in Figure 7, provide all the logic needed for single bit
arror detection and double hit error detection of a 84-bit data
field. The Identification cods 64/72is used, indicating 8 chack
bits are required. Check bits and Syndrome bits are gener-
ated external to the IDT38C60 EDC using Exclusive-OR
gates. For error correction, the syndrome bits must be fed
back to the CBo-& inputs. Thus, external tri-state buffers are
used to sslect 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, is low for some
double bit srrors and for all three bit errors. Both are high
otherwise. The DOUBLE ERROR signal is high only when a
double bit error is detected.

Figure 6 indicates the 72-bit data format of 8 bytes of data
and 8 check bits. Check bits are input to ths various units
through a tri-state buffer such as the IDT74FCT244. Correc-
tion of single bit errors of the 64-bit configuration requires a
feedback of syndrome bits as generated external to the
IDT39C60 EDC. The MUX shown on the functional block
diagram is used to select the CBo-6 pins as the syndrome bits
rather than internally generated syndrome bits.

Table 3 describes the operating modes available for the 64/
72 configuration.

Syndrome bits are generated by an Exclusive-OR of the
generated check bits with the read check bits. For example,
Sn is the XOR of check bits Cn from those read with those
generated. Table 11 indicates thé decoding of the B syndrome
bits to determine the bit-in-error for asingle biterror or whether

a double or triple bit error was detected. The all zero case
indicates no errors detected.

Inthe Correct Mode, the syndrome bits are used to comple-
ment (correct) single bit errors in the data bits. For double or
multiple error detection, the data available asinputtothe Data
Out Latch is not defined.

Performance data is provided in Table 12 in relating a
single IDT39C60 EDC with the four units of Figure 7. Delay
through the Exclusive-OR gates and the 3-state buffer must
be included.

Table 13 indicates the Data Bits participating in the check
bit generation. For example, checkbit Cois the Exclusive-OR
function of the 32 data input bits marked with an X. Check bits
are generated and output in the Generate and Initialization
mode. Inthe PASSTHRU mode, the contents of the check bit
latch are passed through the external Exclusive-OR gates
and appear inverted at the outputs Co to C7.

Table 14 defines the bit definition for the Diagnostic Latch.
As defined in Table 3, sevaral modes will use the Diagnostic
Check Bits to determine syndrome bits ortopass as checkbits
to the SCo-s outputs. The Internal Mode substitutes the
indicated bit position for the external control signals.

Some multiple errors will cause a data bit to be inverted.
For example, in the 16-bit mode where bits 8 and 13 are in
error, the syndrome 111100 (So, S1, Sz, S3, S4, Ss) is pro-
duced. Thebit-in-error decoder receives the syndrome 11100
(So, S1, Sz, S3, S4) which it decodes as a single error in data
bit 0 and inverts that bit. Figure 8 indicates a method for
inhibiting correction when a multiple error occurs.

DATA CHECK BITS
[ evTer | BYTEs | BYTES | BYTES | BYTE: | BYTE: | BYTE: | BYTE | coforfce|c|c]es|ce|er|
63 5655 4847 4039 3231 2423 1615 87 0
. 2595 drw 09
Uses Modifled Hamming Code 64/72
32 Data Bits with 8 Check Bits
Figure 6. 64-BH Data Formm
8.10 12



INTEGRATED DEVICE

IDT39C60/-1/A/B

16-BIT CMOS DETECTION AND CORRECTION UNIT

S6E D W yg2577] 0010950 b31 WMIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

|Hex | 0 | 1 | 21 31 4] 51 6 | 718!lolalBlclpDl|lE]TF

S7 o|lojo|lo|loflo] oo} 1 1 1 1 1 1 1

Ss olo]o|of 1 1 1 1t{ojlo|o] of 1 1 1 1

Syndrome Ss 0 0 1 1 0 0 1 1 o] 0 1 1 4] 0 1 1

Blts Sa o{1io0l1|o] 1] o] ol 1]o0] 1 ol 1] of 1

Hex S3 S2 S1_ So
0 0O 0 0 0 “lcajes| T|lee] T Te2]c?|{ T| T] 4| TIM| M| T
1 0 0 0 1 co | T{T1T|14|T| MIMIJTITIMIM]IT|IM]}]T! T 30
2 [ 0 C1 | TIT|MIT]|34|56|T]T1Ti5]|4| T|IM|T]T|M
3 0 0 1 1 T|118] 8| TIM|TITIMIMIT|T|IM]IT]|2]24} T
4 0 1 0 0 c2{ Tl T|15] T]|3]|s57|T|T|51]41] TI M| T}] T] 31
5 0 1 0 1 T {19] 9 T|IM| T T |63 M| T Tl 4] T 3|25 T
6 0 1 1 0 TJ]20](]10| TIM| T TIMI|MIT|T|M] T]a4]26]|] T
7 0 1 1 1 M|TlTIM|T]|3]s58]| T T|[52|42]| T{M|T]T|M
8 1 0 0 0 e3|T| T M| T]|37|59|T| T|[53{48| T{M|T]T|IM
9 1 0 0 1 T2t || T|{M|[T]TIM|IM] T TIM]T|IS]|27] T
A 1 o 1 0 T|2|12]{ T|33| T} T |M[a|T|T|{M|] T]6]28] T
B 1 0 1 1 17|t T|{M|{T|38|60|T| T|54|84| T|] 1} T|] T| M
[¢ 1 1 0 0 T(B|B| TIM[T] TIMIM]T]|T|M|] T 7{2]T
D 1 1 [ M|T|TIM|[T]|3]|et|{T|T|55|as|] T[MIT|] T[M
E 1 1 1 0 w8 ({T|T|IMITI[MIM|T]|]TIM|M] T]lo]lT] T M
F 1 1 1 1 TI{M|[M{TI3R2[T]T|M|]T|]T|M]T|IM|[M]T
NOTES: 2505 1bl13

* = No errors detected

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

T = Two errors detected
M = Three or more errors detected

Table 11. Syndrome Decode to Bit-In-Error (64-Bit Configuration)

64-Bit Component Delay
Propagation Delay From 1DT39C60
From To AC Specifications
DATA |Check Bits Out | (DATA to SC) + (XOR Delay)
DATA |Corrected (DATA to SC) + (XOR Delay) + (Buffer
DATAouT Delay) + (CB to DATA, CODE ID 1xx)
DATA |Syndromes (DATA to SC) + (XOR Delay)
DATA |ERROR for (DATA to SC) + (XOR Delay) + (NOR
64 Bits Delay)
DATA {MULT ERROR | (DATA to SC) + (XOR Delay) + (Buffer
for 64 Bits Delay) + (CB to MULT ERROR,
CODE ID 1xx)
DATA |DOUBLE (DATA to SC) + (XOR Delay) +
ERROR for (XOR/NOR Delay}
64 Bits
2595 1bl 14

Table 12. Key AC Calculations for the 64-Bit Configuration

8.10
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S56E D WM 4a2577) D01095% 578 EMIDT

INTEGRATED DEVICE

IDT39C60/-1/A/B

MILITARY AND COMMERCIAL TEMPERATURE RANGES

16-BIT CMOS DETECTION AND CORRECTION UNIT
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2. In Diagnostic Generats mode the contents of the Diagnostic Latch appear on the XOR outputs inverted.

1. In PASSTHRU mods the contents of tha Check Latch appears on the XOR outputs inverted.

NOTES:

Figure 7. 64-Bit Configuration
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INTEGRATED DEVICE 58E D WM 4825771 0010952 yoy EIDT

IDT39C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
Generated Participating Data Bital
Check Bits Parlty 0|1 2 |34 |56 (7|89 |10 [|11]12[13 |14]15
Co Even (XOR) X X X X X X X X
C1 Even (XOR) X X X X X X X X
C2 Odd (XNOR} X X 1 X X X | X X X
Ca Odd (XNOR) X | X X X X X|X|X
C4 Even (XOR) X X | X X1 X X X | X
Cs Even (XOR) X XX | XX [X }X]|X
Ce Even (XOR) X [ X{X [ XX ]|X] X }X
cr Even (XOR) X | XX [ X]|X [|X] XX
2595thl 15
Generated Participating Data Bits'?
Check Bits Parity 16 |17 | 18 {19 |20 |21} 22 |23 |24 | 25 |26 {27 } 28 | 29 (30 | 31
Co Even (XOR) XX [|X X X | X X X
Ci Even (XOR) X X | X X X X X X
Ce Odd (XNOR) X X | X X X | X X X
Cs3 Odd (XNOR}) X | X X| X |X X1 XX
Ca Even (XOR) X [ XX XX |X X | X
| Cs " Even (XOR) XXX [ XX |[X |X]|X
} Cs Even (XOR) XX | X XXX |X]|X
i cr Even (XOR) XXX [ XXX [X}X
; 2595 thi 18
Generated Particlpating Data Bits(V
Check Bits Parity 32 |33 |34 |35 (36 |37 ]38 |39]40 |41 |42 |43 |44 | 45 |46 | 47
Co Even (XOR) X X X | X X X | X X
Ci Even (XOR) X [ X] X X X X X X
Cz 0Odd (XNOR) X X | X X XX X X
Ca Qdd (XNOR) X | X XX | X X |X|X
Ca Even (XOR} X | X[ X | XX |X X | X
Cs Even (XOR) X[ XX | XX ]|X |X]X
Cs Even (XOR) X IX] XXX |X] XX
c7 Even (XOR) X | XX | X | XX |X]X
2585 thi1
Generated Participating Data Bits!"
Check Bits Parity 48 |49 ) 50 [51 |52 |53 | 54 |55 |56 |57 |58 |59 |60 |61 [62 ] 63
Co Even (XOR) X X X | X X X 1X X
C1 Even (XOR) X [ X] X X X X X X
Cz2 Odd (XNOR) X X | X X X | X X X
Cs Odd (XNOR}) X X X X X X X X
Ca Even (XOR) X X X X X X X X
Cs Even (XOR) XXX XXX |X}X
Cs Even (XOR) XXX | XX ]X |X]X
C7 Even (XOR) X X X X X X X X
NOTE: 2505 1bl 18

1. The check bit is generated as either an XOR or XNOR of the 32 data bits noted by an “X" in the table.
Tabls 13. 64-Bit Modified Hamming Code — Check Bit Encode Chart
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INTEGRATED DEVICE 56E D MM 4825771 0010953 340 WEIDT

IDT39C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
Data Bt Internal Function Data Bit Internal Function
0 Diagnostic Check Bito 31 Don't Care
Diagnostic Check Bit1 32-37 Don't Care
2 Diagnostic Check Bitz 38 Diagnostic Check Bite
3 Diagnostic Check Bits 39 Don't Care
4 Diagnostic Check Bits 40 Slice 4/5 — CODE IDo
5 Diagnostic Check Bits 41 Slice 4/5 - CODE ID1
6,7 Don’t Care 42 Slice 4/5 — CODE ID2
8 Slice 0/1 — CODE IDo 43 Slice 45 — DIAG MODEo
9 Slice 0/1 — CODE ID1 44 Slice 4/5 — DIAG MODE:1
10 Slice 0/1 — CODE ID2 45 Slice 4/5 — CORRECT
11 Slice 0/1 — DIAG MODEo 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 Slice 0/1 — PASSTHRU 55 Diagnostic Check Bit7
15 Don't Care 56 Slice /7 — CODE IDo
16-23 Don't Care 57 Slice 6/7 — CODE ID1
24 Slice 2/3 — CODE Do 58 Slice 6/7 — CODE ID2
25 Slice 2/3 — CODE ID1 58 Slice 6/7 — DIAG MODEo
26 Slice 2/3 — CODE ID2 60 Slice 6/7 — DIAG MODE1
27 Slice 2/3 — DIAG MODEo 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 2595120
25951bl 19
Table 14. Dlagnostic Latch Loading — 64-Bit Format
Some multiple errors will cause a data bit to be inverted. ) DATA  CHECKBITS CORRECT

For example, in the 16-bit mode where bits 8 and 13 are in
error, the syndrome 111100 (So, S1, Sg, S3, S4, S5) is pro-
duced. Thebit-in-error decoder receives the syndrome 11100
(So, S1, S2, S3, S4) which it decodes as a single error in data
bit @ and inverts that bit. Figure 8 indicates a method for IDT3sC60 CORRECT '_G:
inhibiting correction when a multiple error occurs.

MULT
ERROR ERROA

l v
2595 drw 11

Figure 8. Inhibition of Data Modification
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INTEGRATED DEVICE S8E D WM 4y8p5771 0010954 287 ERIDT

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

FUNCTIONAL EQUATIONS
The fallowing equations and tables describe in detail how function of the value of the inputs and the internal states. Be
the output values of the IDT39C60 EDC are determined asa  Sure 10 carefully read the following definitions of symbols
before examining the tables.
DEFINITIONS 9
Di < DATAIif LEIN is HIGH or the output of bit 1 of the Data Input Latch if LEIN is LOW
Ci <~ CBI if LEIN is HIGH or the output of bit | of the Check Bit Latch if LEIN is LOW
DLI « Output of bit} of the Diagnostic Latch

Si « Internally generated syndromes (same as outputs of SCi if outputs enabled)
PA< Do@D1®D2®DsdDs®Da® D10 ® D12

PB—Do®D1®D2® D3 Da®Ds@Ds® D7

PC—Ds®De®Dio®D11®D12&D13@ D14 D15

PD—Do®D3@Ds®D7®Do@ D10 ®D13 @ D15

PE«—Do®Dt®Ds®Ds® D7 ® D11 ® D12 D13

PF«D2&D3@Da®dDs ®Ds @ D14® Dis® D7

PGi « Do@®Ds@®@De & D7

PG« D1®D2eDs®Ds

PG3 « Ds ® Do @ D11 & D14

PG4« D10 D12@® D13 ® D15

Error Signals

ERROR: « (56 (ID1 + 1D2)) * S5+54+ 53+ 52 « 51 + 50 + GENERATE + INITIALIZE + PASSTHRU

MULT ERROR:

(16 and 32-Bit Modes) « ((S6+ ID1) ® 55 & S4® S3 ® S2 & S1 @ S0) (ERROR) + TOME + GENERATE +
PASSTHRU + INITIALIZE

MULT ERROR: (64-Bit Modes) « TOME + GENERATE + PASSTHRU + INITIALIZE

ﬁex 0 1 2 3 4 5 <] 7
Se 0 0 0 0 o 0 0 0 1 1 1 1 1 1 1 1
S5 0 0 0] 0 1 1 1 1 0 0 0 0 1 1 1 1
Syndrome“ 2 S4 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
Bits S3 0 1 [ 1 0 1 0 1 0 1 0 1 0 1 0 1
Hex | S2 S1  So

0 8 o} 0 0 1 1 1 1 1
1 9 0 0 1 1 1 1 1 1 1 1 1
2 A 0 1 0 1 1 1 1 1 1
3 B 0 1 1 1 1 1 1 1 1
4 C 1 0 0 1 1 1 1 1
5 D 1 0 1 1 1 1 1 1 1

6 E 1 1 0 1 1 1 1 1 1 1 1 1
7 F 1 1 1 1 1 1 1 1 1 1 1 1 1

NOTES: 2595 bl 21

1. Se, Ss, ... So are internal syndromes exceptin Modes 010, 100, 101, 110, 111 (CODE IDz, ID1, IDo). In these modes, the syndromes are input over the
check bit lines. Ss « Cs, Ss « Cs, ... $1 ¢ C1, So « Co.
2. The Ss internal syndrome is always forced to 0 in CODE D 000.

Table 15. TOME (Three or More Errors)

Generate CODE IDo-2

Mode (Check Bits) 000 010 011 100 101 110 111

SCo « PG2® PG3 | PG1®PGs | PG2®PGs | PG2®PGs | PG2®PGs | PG1 ® PGs | PG1® PG4
@ CBo

SC1 « PA PA PA ® CB1 PA PA PA PA
SC2 PD PD PD @ CB2 PD PD PD PD
SC3 ¢ PE PE PE® CBs PE PE PE PE
SC4 PF PF PF & CB4 PF PF PF PF
SCs5 pPC PC PC ® CBs PC PC PC PC
SCe 1 PB PC & CBs PB PB PB PB

2595 thl 22
Table 16. Generate Mode (Check Bits)
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INTEGRATED DEVICE S8E D WM 4825771 0010955 113 EEIDT

IDT39C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
Detect and Correct CODE IDo-2
Modes (Syndromes) 000 010 011 ® 100 101 110 111
SCo PG2@®PG3s | PG1®PGs | PG2® PG+ | PG2® PGs | PGz ® PGs | PG1 ® PG4 | PG1 © PGa
& Co & Co @ CBo & Co
SCi & PA & Ci PA ® C1 PA & CB4 PA S Cy PA PA PA
SC2 ¢« FD & C2 PO o C2 PD & CBz FO e C2 PD PD PD
SCa« PE® Cs PE® Cs PE ® CBs PE® Cs PE PE PE
SC4 ¢ PF & Ca PF & Ca PF & CBa PF@®Ca PF PF PF
SCs PC & Cs PC @ Cs PC ® CBs PC®Cs PC PC PC
SCs ¢ 1 PB & Cs PC® CBs PB PB PB@®Ce PB®Cs
NOTE: 2595 10l 23

1. In CODE ID2-0011 the Check Bit Latch is forced transparent; the Data Latch operates normally.
Table 17. Detect and Correct Modes (Syndromes)

Dlagnostic Detect CODE IDo-2

and Correct Mode 000 010 011 ™ 100 101 110 111
SCo « PC2®PGa | PG1@PG3 | PG2® PG4 | PG2®PG3 | PG2®PGs | PG1® PG4 | PG1 ® PG4

@ Dlo ® Dlo ® CBo @ Dlo
SC1 & PA @ DL1 PA @ DL1 PA ® CB1t PA & DL1 PA PA PA
SC2 ¢ PD @ DL2 PD @ DL2 PD @ CB2 PD & DL2 PD PD PD
SCae PE® DL3 PE® DLs PE & CBs PE®DLs PE PE PE
SC4 ¢« PF & DL4 PF®DLa PF ® CB4 PF®DLs PF PF PF
SCs PDL & DLs PC @ DLs PC & CBs PC@®DLs PC PC PC
SCs ¢« 1 PB&® DLe PC & CBs PB PB PB & DLs PB & DL7
NOTE: 2595 thl 24

1. In CODE ID2-0 011 the Check Bit Latch is forcad transparent; the Data Latch operates normally.
Table 18. Dlagnostic Detect and Correct Mode

Dlagnostic CODE IDo-2
Generate Mode 000 010 011 ™ 100 101 110 11 .

SCo DLo DLo CBo DLo 1 1 1

SCt « DL1 DL1 CB1 DL1 1 1 1

SC2 « DLz DL2 CB2 DLz 1 1 1

SC3 ¢ DLa DLs CBa DLa 1 1 1

8Ca DL4 DL4 CBs DLs 1 1 1

SCs¢ DLs DLs CBs DLs 1 1 1

SCs « 1 DLe CBs 1 1 DLs DL7
NOTE: 2505 thl 25
1. In CODE ID2-0 011 the Check Bit Latch is forced transparent; the Data Latch operates normally.

Table 19. Diagnostic Generate Mode
PASSTHRU CODE IDo-2

Mode 000 010 o1l 100 101 110 111

SCo « Co Co CBa Co 1 1 1

SC1 « Ci C1 CB1 C1 1 1 1

SCa2 ¢ C2 C2 CBz C2 1 1 1

SC3 ¢« Cs Cs CBa Cs 1 1 1

SCae Ca Ca CB4 Ca 1 1 1

SCs « Cs Cs CBs Cs 1 1 1

SCs « 1 Cs CBs 1 1 Ce Cs
NOTE: 2595 thl 26

1. In CODE iD2-0 011 the Check Bit Latch is forced transparent; the Data Latch operates normally.
Table 20. PASSTHRU Mode

8.10 18




INTEGRATED DEVICE
56E D NN 4825771 001095k 05T ERIDT
IDT39C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
Ss | 0 0 0 0 1 1 1 1 Cs | O 0 0 0 1 1 1 1
Sa | O 0 1 1 ] 0 1 1 Cs | 1 1 1 1 0 0 0 0
S2 S1 S3 |0 1 0 1 '] 1 0 1 Cs| O 0 1 1 0 0 1 1
) ) — 1 —1—1 5 1=141l1a]— C2 Ci Ci| O 1 0 1 0 1 0 1
0| 1 —_ T [z2elsal2]—]— 0l0 —Jnjual—4—1—1—-15
1] o — | —lafl7]e|3|15]— o g (2| —|—|—]1121]¢E8
1 1 — 0 4 — 1o l=1—-[—= 1 0 9 315 —|—}1—13 7
NOTE: 2595 10l 27 ! ! Wl—]—={—-]—j0oj4}=
1. Unlisted S combinations are o correction. NOTE: 2595 th 28
1. Unlisted Cn combinations are no correction.
Table 21. CODE ID2-0 = 000
Table 22. CODE ID2-0 = 010
Se | 0 0 0 0 1 1 1 1 Co| O "] 0 0 1 1 1 1
Ss | 0 0 0 0 1 1 1 1 Cse| O 0 0 0 1 1 1 1
Sa |0 0 1 1 0 0 1 1 cs | 1 1 1 1 0 0 0 0
S2 S1 S3 |0 1 0 1 0 1 0 1 Cs| O 0 1 1 0 1] 1 1
0 ) — 11 —15=1[1]1a| — C2 Ci C3| O 1 0 1 0 1 0 1
0| 1 — (12|68 |t12]—-]— 010 el K N el el ol Ml
1|0 =137 |9 1[15]— ol g|n2|—|—|—ft[]2]6
1 3 — | o 2l —]wol|—]—]— 1 0 9 j13|158[—~|—1{—1] 8 7
NOTE: 25051129 L o) —[=|—=fj—l0]4f—
1. Unlisted S combinations are no correction. NOTE: 2595 th! 30
1. Unlisted Cn combinations are no correction.
Table 23, CODE ID2-0 = 011
Tablo 24. CODE 1D2-0 = 100
Co| O 0 0 0 1 1 1 1 Co | O 0 0 0 1 1 1 1
Cs | O 0 0 0 1 1 1 1 Cs | 1 1 1 1 0 0 0 0
Cs | 0 0 0 0 1 1 1 1 Cs| 0 0 0 0 1 1 1 1
Cs| O 0 1 1 0 0 1 1 Ci| O 0 1 1 [} 0 1 1
| cz2 ¢ cjoj1]ojt1io]1]o]n c2 ¢ cslo|1jo]l1jo|1]0O]1
o]o — | —]—=]5s5|—|11] 14— 0]0 —|=f{=15]—=J]11]14]—
0 1 — 11 2 6 8 (12| — | — 0 1 — 11 2 6 8 |12 — | —
’ 1 0 —|—13 7 9 |13] 18 — 1 o} — | =13 7 g9 131 15| —
1 1 1 e L 4 |l =110 —=f—1— 1 1 - | 0 4 |—110|—| —1)—
NOTE: 2505131 NOTE: 2595 tbi 32
‘ 1. Unlisted Cn combinations are no correction. 1. Unlisted Cn combinations are no corraction.
Table 25. CODE ID2-0 = 101 Table 26. CODE ID2-0 = 110
Co| O 0 0 0 1 1 1 1
Cs | 1 1 1 1 0 0 0 0
Cs | 1 1 1 1 '] 0 0 0
Cij O 0 1 1 0 0 1 1
C2 Ci Ca| 0 1 0 1 0 1 0 1
0 0 — 1@l =}—=-]—-1—-1 5
1] 1 gli2|l—1—|—1]1 2 6
1 0 9 B35 —[—]—] 3 7
1 1 wol—]1—]—1—120 4 | —
NOTE: 2595 thl 33
1. Unlisted Cn combinations are no correction.
Table 27. CODE ID2-0 = 111
8.10 18




INTEGRATED DEVICE S8E D MW 4825771 0010957 T9- MEIDT
w1V~ T/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (T4 = +25°C, f = 1.0MHz)
Symbol Rating Com'l. Ml Unit Symbol Parameter(" Conditions | Typ. | Unit
VTERM | Terminal Voltage 051t -0.510 v CIN Input Capacitance VIN = OV 5 pF
with Respect Vec + 0.5 Vee+ 0.5 : -
1o Ground Cout Output Capacitance VouT = 0V 7 pF
Voo | Power Supply | -081047.0 [ 0510470 V T perameter s sampled and not foowo tesied,
: oltage .
Ta Opeorating 010 +70 -55to+125 1 °C
Temperature :
TsiAS Temperature -55t0+125 | 6510 +135 | °C
Under Bias
TsTa Storage -55t0 +125 { -65t0 +150 | °C
Temperature
lout DC Output 30 30 mA
Current
NOTE: 2535 th! 34

1. Strasses greator than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the davice at thesa or any other
conditions .above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

DC ELECTRICAL CHARACTERISTICS
Commercial: Ta = 0°C to +70°C, Voc = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V +10%
VLc = 0.2V; VHC = Vce — 0.2V

Symbol Parameter Test Conditlons(" Min. | Typ.@| Max. | Unit
Vi Input HIGH Level Guaranteed Logic HIGH Level® 20 —_ — v
Vi input LOW Level Guaranteed Logic LOW Level® — — 0.8 v
i1 Input HIGH Current Vee = Max., VIN = Voe - 0.1 10 uA
o Input LOW Current Vee = Max., ViN = GND - 01| ~10 RA
VoH Output HIGH Voltage Vee = Min. IoH = —300pA VHC Vee — A
IoH = -6mA MIL. 24 4.3 —_
IoH = —6mA COM'L. 24 4.3 —_
VoL Output LOW Voltage Vee = Min, foL = 300uA — GND Ve Vv
oL = 8mA MIL. _ 0.3 0.5
) loL = 8mA COM'L. — 0.3 0.5
loz Off State (High impedance) | Vcc = Max. Vo=0V — ~0.1 -20 HA
i S Output Current Vo = Voc (Max) — 0.1 20
* los Output Short Circuit Current } Voc = Max., VouT = 0V(® 20 — — | ma
’ NOTES: 26505 tol 36

1. For conditions shown as Max. or Min. use appropriate value specified under DC Electrical Characteristics.

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
4. These input leveis should only be static tested in a nolse-free environment. Guaranteed by design.

8.10 20




INTEGRATED DEVICE 5E D mH
4825
IDT39C60/-1/A/B 7?71 0010954 922 MEIDT

16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS (Cont'd.)
Commercial: Ta=0°C to +70°C, VcC = 5.0V + 5%; Military: TA=-55°C to +125°C, Vcc = 5.0V £ 10%
VLC = 2.0V; VHC = VCC - 0.2V

Symbol Parameter Test Conditions!" Min. | Typ.? | Max. | unit
lcca Quiescent Power Supply Current | Voc = Max. - 3.0 5.0 mA
(CMOS) Inputs ViN = Vcc or GND
for = 0
lccT Quiescent Input Power Supply Ve = Max., VIN = 3.4V, fop = 0 —_ 0.3 20 mA/
Current (per Input @ TTL High)® Input
lccn Dynamic Power Supply Current Vee = Max. MIL. - 50 85 mA/
VIN = Vee or GND MHz
Outputs Open, OE = L COML.| — 5.0 7.0
icc Total Power Supply Current(® Vee = Max., fopP = 10MHz MIL. - 53 20 mA
Outputs Open, OE = L
50% Duty Cycle COM'L. - 53 75
VIN = Vcc or GND |
Vce = Max., fop = 10MHz MIL. —_ 60 100
OQutputs Open, OE = L
50% Duty Cycle OM'L. —_ 85
VIN = 3.4V, VIN= 0.4V
NOTES: 2595 thi 37

1. For conditions shown as Max. or Min. use appropriate value specified under DC Electrical Characteristics.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. lccT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out lcca, then dividing by the total number of inputs.
4. Total Supply Currentis the sum of the Quiescent Currentand the Dynamic Current (ateither CMOS or TTLinputlevels). For all conditions, the Total Supply
Current can be calculatad by using the following equation:
lcc = Icoa + fecT (NT x DH) + Icco (fop)
DH = Data duty cycle TTL high period (VIN = 3.4V)
NT = Number of dynamic inputs driven at TTL levels
fop = Operating frequency

CMOS TESTING CONSIDERATIONS
Special test board considerations must be taken into 3) Device grounding is extremely critical for proper device
account when applying high-speed CMOS products to the testing. The use of multi-layer performance boards with

automatic test environment. Large output currents are being radial decoupling between power and ground planes is
switched in very short periods and proper testing demands necessary. The ground plane must be sustained from the
that test set-ups have minimized inductance and guaranteed performance board to the DUT interface board and wiring
zero voltage grounds. The technigues listed below will assist unused interconnect pins to the ground plane is recom-
the user in obtaining accurate testing results: mended. Heavy gauge stranded wire should be used for
1) All input pins should be connected to a voltage potential ~ POWer Wiring, with twisted pairs being recommended for

during testing. If ieft floating, the device may oscillate, minimized inductance.

causing improper device operation and possible latchup. 4) To guarantee data sheet compliance, the input thresholds
2) Placement and value of decoupling capacitors is critical. should be tested per input pin in a static environment. To

Each physical set-up has different electrical char- allow for testing and hardware-induced noise, IDT

acteristics and it is recommended that various decoupling recommends using ViL <0V and ViH > 3V for AC tests.
capacitor sizes be expsrimented 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.
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INTEGRATED DEVICE 54E D WM 4825771 0010959 8L9 EMIDT

IDT39C60/-1/A/B

16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60B AC ELECTRICAL CHARACTERISTICS
Guaranteed Commercial Range Performance: Temperature range: 0°C to +70°C; VCC = 5.0V + 5%
The signals switch between 0V and 3V with signal measured at 1.5V level.

MAXIMUM PROPAGATION DELAYS CL = 50pF

To Output
From Input SCo-6 DATA0-15 ERROR MULCTERROR | Unit
DATAo-15 18 250 18 20 ns
CBo-s (CODE ID = 000, 011) 12 22 17 20 ns
CBo-6 (CODE ID = 010, 100,101, 110, 111) 12 16 17 20 -1 ns
GENERATE s - — 14 19 ns
N 15 — — —
CORRECT —_ 22 — — ns
(Not Internal Control Mode)
DIAG MODE and PASSTHRU 20 22 16 19 ns
(Not Internal Control Mode)
CODE ID 20 22 22 24 ns
LEIN s 20 28 20 22 ns
From latched to transparent
LEout s — 11 — — ns
From latched to transparent
LEDiAG s 20 28 20 22 ns
From latched to transparent
Internal Control Mode: LEDIAG e 24 33 24 27 ns
From latched to transparent
Internal Control Mode: DATA0-15 24 33 24 27 ns
Via Diagnostic Latch
NOTE: 2595 thl 38
1. DATAN to correctad DATAoUT measurement requires timing as shown below.
MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
To Input
From Input (Latching Data) Set-up Time Hold Time Unit
DATA0-15 \ LEN 5 3 ns
CBo-s (not applic. to CODE ID =11) N 5 3 ns
DATAo-15 AN LEout 24 2 ns
CBo-7 (CODE ID = 000, 011) X 21- 0 ns
CBo-7 (CODE ID = 010, 100, 101, 110, 111) AN 21 0 ns
CORRECT P N 22 0 ns
DIAG MODE N 22 0 ns
PASSTHRU N 22 0 ns
CODE ID1,0 RS 25 0 ns
LEIN |/ hS 28 0 ns
DATAo-15 LEDIaG 5 3 ns
2595 tbl 39
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and measured to 0.5V change of output voltage level. Test performed with
CL = 50pF and correlated ta CL = 5pF.
Enable Disable
From Input Enable  Disable To Output Max. Max. Unit
"OE Byten, 1 A £ DATo-15 12 10 ns
OEsc N s SCo-7 12 10 ns
MINIMUM PULSE WIDTHS Min. 295 T0I40
I LEiN, LEouT, LEDIAG 7/ \ (Positive-going pulss) ) ns
2595 thi 41
8.10 22




INTEGRATED DEVICE

IDT39CE0/-1/A/B

16-BIT CMOS DETECTION AND CORRECTION UNIT

S58E D

BN 4325771 0010960 580 ENIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60B AC ELECTRICAL CHARACTERISTICS
Guaranteed Military Range Performance: Temperature range: -55°C to +125°C; VCC = 5.0V £ 10%
The inputs switch between 0V to 3V with signal measured at the 1.5V level.

MAXIMUM PROPAGATION DELAYS Ct = 50pF

To Output
From Input SCo-6 DATA0-13 ERROR MULCTERROR | Unit
DATA0-15 22 30t 22 25 ns
CBo-6 (CODE ID = 000, 011) 14 26 20 24 ns
CBo-s (CODE ID = 010, 100,101, 110, 111) 14 19 20 24 ns
[ GENERATE £ - — 14 19 ns
A% 15 - - -
CORRECT —_ 20 —_— —_ ns
{Not Internal Control Mode)
DIAG MODE and PASSTHRU 24 26 19 21 ns
(Not Internal Control Mode)
CODE ID 24 28 26 29 ns
LEN s 24 34 24 26 ns
From latched to transparent
LEout s — 13 - - ns
From latched to transparent
Internal Control Mode: LEDIAG s 24 34 24 26 ns
From latched to transparent
LEDiAG e 29 40 29 32 ns
From latched to transparent
Internal Control Mode: DATAo-15 29 40 29 32 ns
Via Diagnostic Latch
NOTE: 2595 thl 42
1. DATAIN to correctad DATAouT measurement requires timing as shown below.
MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
To Input
From Input (Latching Data) Set-up Time Hold Time Unit
DATA0-15 AN LEIN 6 4 ns
CBo-s (not applic. to CODE ID = 11) N 6 4 ns
DATAo-15 At LEout 29 2 ns
CBo-7 (CODE ID = 000, 011) AN 25 0 ns
CBo—7 (CODE ID = 010, 100, 101, 110, 111) AN 25 0 ns
CORRECT | £ A\ 26 — ns
DIAG MODE Y 26 0 ns
PASSTHRU N 26 0 ns
CODE ID1,0 \ 30 0 ns
LEW |/ Y 34 — ns
DATA0-15 LEDIAG 6 4 ns
2595 thi 43
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and measured to 0.5V change of output voltage level. Test performed with
CL = 50pF and correlated to CL = 5pF.
Enable Disable
From Input Enable Disable To Output Max. Max. Unit
OE Byteo, 1 AN e DATo-15 15 12 ns
DEsc AN s SCo-7 15 12 ns
MINIMUM PULSE WIDTHS Min. el
| LE, LEouT, LEDIAG A/ A\ (Positive-going pulse) 10 ns J

2595 thl 45
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INTEGRATED DEVICE 56E D WH 4425771 0010961 417 WEIDT

IDT39C60/-1/A/B

16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60A AC ELECTRICAL CHARACTERISTICS
Guaranteed Commercial Range Performance: Temperature range: 0°C to +70°C; VcC = 5.0V 5%
The signals switch between 0V and 3V with signal measured at 1.5V level.

MAXIMUM PROPAGATION DELAYS CL = 50pF

To Qutput
From Input SCo-6 DATAo-15 ERROR MULTERROR | Unit
DATA0-15 20 30(V 20 23 ns
CBo-s (CODE ID = 000, 011) 14 25 20 23 ns
CBo-s (CODE ID =010, 100,101, 110, 111) 14 18 20 23 ns
GENERATE s — 33 18 23 ns
X 15 — — —
CORRECT — 20 — — ns
{Not Internal Control Mode)
DIAG MODE and PASSTHRU 22 25 18 21 ns
{Not Internal Control Mode)
CODE ID 23 28 25 28 ns
LEN s 22 32 22 25 ns
From latched to transparent
LEout e - 13 —_ — ns
| ___From laiched to transparent
LEDIAG £ 22 32 22 25 ns
From latched to transparent
Internal Control Mode: LEDIAG s 28 38 28 31 ns
From latched to transparent
Internal Control Mode: DATA0-15 28 38 28 31 ns
Via Diagnostic Latch
NOTE: 2595 1bl 46
1. DATAN to corrected DATAoUT measurement requires timing as shown below.
MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
To input
From Input (Latching Data) Set-up Time Hold Time Unit
DATA0-15 AN LEN 5 3 ns
CBo-6 (not applic. to CODE ID = 11) N 5 3 ns
DATAo-15 N LEout 24 2 ns
CBo-7 (CODE ID = 000, 011) N 21 0 ns
CBo—7 (CODE ID = 010, 100, 101, 110, 111) N 21 0 ns
CORRECT |/ \ 22 0 ns
DIAG MODE AN 22 0 ns
PASSTHRU AN 22 0 ns
CODE ID1,0 % 25 0 ns
LEN | £ hY 28 0 ns
DATAo-15 LEDIAG 5 3 ns
. 2595 thi 47
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and measured to 0.5V change of output voltage level. Test performed with
CL = 50pF and correlated to CL = 5pF.
Enable Disable
From input Enable  Disable To Qutput Max. Max. Unit
"OE Byteo, 1 AN £ DATo-15 24 21 ns
"OEsc AN s SCo-7 24 21 ns
MINIMUM PULSE WIDTHS Min. sl
I LEN, LEouT, LEDIAG A/ (Positive-going pulse) 12 ns

2595 thi 49
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INTEGRATED DEVICE

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

56E D EE 4825771 00109k2 353 MEIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60A AC ELECTRICAL CHARACTERISTICS
Guaranteed Military Range Performance: Temperature range: —55°C to +125°C; Vcc = 5.0V £10%
The inputs switch between 0V to 3V with signal measured at the 1.5V level.

MAXIMUM PROPAGATION DELAYS Cu = 50pF

To Output
From Input SCo-6 DATAo-15 ERROR MULTERROR | Unit
DATA0-15 22 35 24 27 ns
CBo-6 (CODE ID = 000, 011) 17 25 24 27 ns
CBo-6 (CODE iD= 010, 100,101, 110, 111) 17 20 24 27 ns
GENERATE 2 — 28 21 25 ns
A% 20 — — -
CORRECT —_ 25 —_ — ns
(Not Internal Control Mode}
DIAG MODE and PASSTHRU 25 28 21 24 ns
(Not Internal Control Mode)
CODE ID 26 31 28 31 ns
LEN a 24 37 26 29 ns
From latched to transparent
LEout s - 16 —_ — ns
From latched to transparent
LEDIAG e 24 a7 26 29 ns
From latched to transparent
’ Internal Controi Mode: LEDIAG s 30 43 32 35 ns
| From latched to transparent
f internal Control Mode: DATA0-15 30 a3 a2 35 ns
| Via Diagnostic Latch
NOTE: 2595 tbl 50
l 1. DATAN to corrected DATAoUT measurement requires timing as shown below.
| MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
‘ To Input
| From Input {Latching Data) Set-up Time Hold Time Unit
DATA0-15 A LEN 5 3 ns
CBo-s {not applic. to CODE ID = 11) N 5 3 ns
DATA0-15 AN LEouT 27 2 ns
CBo-7 (CODE ID = 000, 011) N 24 0 ns
CBo-7 {CODE ID = 010, 100, 101, 110, 111) AN 24 0 ns
CORRECT [/ 1 N 25 0 ns
DIAG MODE N 25 0 ns
PASSTHRU A¢ 25 0 ns
CODE ID1,0 N 28 0 ns
LEIN | £ N\ 30 0 ns
DATAo-15 LEDIAG 5 3 ns
2595 I51
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and measured to 0.5V change of output voltage level. Test performed with
CL = 50pF and correlated to CL = 5pF.
Enable Disable
From Input Enable  Disable To Output Max. Max. Unlt
‘OE Byteo, 1 AN s DATo-15 24 21 ns
OEsc AN s SCo-7 24 21 ns
MINIMUM PULSE WIDTHS Min. Fesmise
r LEIN, LEoUT, LEDIAG A\ (Positive-going pulse) 12 ns

2595 ol 53
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INTEGRATED DEVICE

iDT38C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT

56t D WM 4825771 D0LO963 29T EAIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60-1 AC ELECTRICAL CHARACTERISTICS
Guaranteed Commercial Range Performance: Temperature range: 0°C to +70°C; Voc = 5.0V £ 5%
The signals switch between 0V and 3V with signal measured at 1.5V level.

MAXIMUM PROPAGATION DELAYS Cu = 50pF

To Output
From Input SCo-5 DATAo-15 ERROR MULTERROR | Unh
DATA0-15 28 52(t 25 50 ns
CBo-6 (CODE ID = 000, 011) 23 50 23 47 ns
CBo-s (CODE iD = 010, 100,101, 110, 111) 28 34 29 34 ns
[ GENERATE 7 - 63 36 55 ns
A% 35 — — —_
CORRECT — 45 — — ns
{Not Internal Control Mode)
DIAG MODE(Not internal Control Mode) 50 78 59 75 ns
PASSTHRU(Not Internal Control Mode) 36 44 29 46 ns
CODE ID 61 80 60 80 ns
LEN s 39 72 39 59 ns
From latched to transparent
LEout s - 31 - — ns
From latched to transparent
LEDIAG s 45 78 45 65 ns
From latched to transparent
Internal Control Mode: LEDIAG s 67 96 66 86 ns
From latched to transparent
: Internal Control Mods: DATA0-15 67 96 66 86 ns
Via Diagnostic Latch
NOTE: 2595 thl 54
1. DATAIN to corrected DATAOUT measurement requires timing as shown below.
MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
To input
From input {tatching Data) Set-up Time Hold Time Unit
DATAo-15 AN LEIN 6 7 ns |
CBo-¢ (not applie. to CODE ID = 11} AN 5 6 ns
DATA0-15 N LEouT 34 5 ns
CBo-7 (CODE ID = 000, 011) AN 35 ] ns
CBo-7 (CODE 1D = 010, 100, 101, 110, 111) N 27 0 ns
CORRECT [ £ ] 26 1 ns
DIAG MODE N 69 0 ns
PASSTHRU N 26 0 ns
CODE ID3,0 N 81 0 ns
LEIN [ 7 N 51 5 ns
DATA0-15 LEDIAG 6 8 ns
2505 1l 55
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and msasured to 0.5V change of output voitage level. Test performed with
CL = 50pF and correlated to CL = 5pF.
Enable Disable
From Input Enable  Disable To Output Max. Max. Unit
"OE Byteo, 1 AN s DATo-15 30 30 ns
“OEsc Y e SCo-7 30 30 ns
MINIMUM PULSE WIDTHS Min. e
I LEIN, LEouT, LEDIAG A\ (Positive-going pulse) 15 nLI

2595 b1 57
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INTEGRATED DEVICE

IDT38C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT

36E D WE 4825771 0010964 12L EEIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60-1 AC ELECTRICAL CHARACTERISTICS
Guaranteed Military Range Performance: Temperature range: -55°C to +125°C; Vcc = 5.0V £ 10%
The inputs switch between 0V to 3V with signal measured at the 1.5V level.

MAXIMUM PROPAGATION DELAYS Cu = 50pF

To Output
From Input SCo-6 DATA0-15 ERROR MULTERROR | Unit
DATA0-15 31 sl 28 56 ns
CBo-s (CODE ID = 000, 011) 25 55 25 50 ns
CBo-s (CODE ID = 010, 100,101, 110, 111) 30 38 31 37 ns
GENERATE s — 63 36 55 ns
A 38 - — -
CORRECT — 49 — —_ ns
{Not Internal Control Mode)
DIAG MODE(Not Internal Control Mode) 58 89 65 90 ns
PASSTHRU(Not Internal Control Mode) 39 51 34 54 ns
CODE ID 69 100 68 90 ns
LEIN s 39 82 43 66 ns
From latched to transparent
LEouT s — 33 — —_ ns
From latched to transparent
LEDIAG s 50 88 49 72 ns
From latched to transparent
Internal Control Mode: LEDIAG e 75 106 74 96 ns
From latched to transparent
Internal Control Mode: DATAo-15 75 106 74 96 ns
Via Diagnostic Latch
NOTE: 2595 tbl 58
1. DATAN to corrected DATAoUT measurement requires timing as shown below.
MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
To Input
From Input {Latching Data) Set-up Time Hold Time Unkt
DATA0-15 N LEIN 7 7 ns
CBo-s (not applic. to CODE ID = 11) N 5 7 ns
DATAo-15 AN LEout 39 5 ns
CBo-7 (CODE ID = 000, 011) AW 38 0 ns
CBo-7 (CODE ID = 010, 100, 101, 110, 111) N 30 0 ns
CORRECT [ £ ] ~ 28 1 ns
DIAG MODE AN 84 0 ns
PASSTHRU Y 30 0 ns
CODE ID1,0 AN 89 0 ns
LEN [£ ] 59 5 ns
DATAo-15 LEDiAG 7 9 ns
2595 tbl 59
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and measured to 0.5V change of output voltage level. Test performed with
CL = 50pF and correlated to CL = 5pF.
Enable Disable
From Input Enable  Disable To Output Max. Max. Unit
"OE Byteo, 1 N s DATo-15 35 35 ns
"OEsc AN ra SCo-7 35 35 ns
MINIMUM PULSE WIDTHS Min. sl
r LEN, LEOUT, LEDIAG /" (Positive-going pulse} 15 ns
2595 thl 61
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TINTEGRATED DEVICE

IDTS9CE0/-1/A/B

16-BIT CMOS DETECTION. AND CORRECTION UNIT

56E D WA 4382577) D0109LS Obc MRIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60 AC ELECTRICAL CHARACTERISTICS
Guaranteed Commercial Range Performance: Temperature range: 0°C to +70°C; Vec=5.0V 5%
The signals switch between 0V and 3V with signal measured at the 1.5V lavel.

MAXIMUM PROPAGATION DELAYS Cu. = 50pF

To Output
From input SCo-¢ DATA0-15 ERAOR MULTERROR | Unit
DATAG-15 32 65" 32 50 ns |
CBo-6 (CODE ID = 000, 011) 28 56 29 47 ns
CBo-6 (CODE ID = 010, 100,101, 110, 111) 28 45 29 34 ns
[ GENERATE 7 — 63 36 55 ns
X 35 —_ - —
CORRECT - 45 —_ — ns
(Not Internal Control Mode)
DIAG MODE(Not Internal Control Mode) 50 78 59 75 ns
PASSTHRU(Not Internal Control Mode) 36 44 29 46 ns
CODE ID 61 80 60 80 ns
LEIN £ 39 72 39 59 ns
From latched to transparent
LEout ra - 31 — — ns
From latched to transparent
LEDIAG s 45 78 45 65 ns
From latched to transparent ’
Internal Control Made: LEDIAG s 67 66 8s ns
From fatched to transparent
Internal Control Mode: DATA0-15 67 66 86 ns
Via Diagnostic Latch
Nﬁ: 2585 tl 62
1. DATAIN to corrected DATAoUT measurement requires timing as shown below.
MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
To Input
From Input {Latching Data) Set-up Time Hold Time Unit_|
DATAo-15 N LEN [ 7 ns
CBo- (not applic. to CODE ID = 11) AN ' 5 6 ns_|
DATAg-15 AN LEour 44 5 ns |
CBo-7 (CODE ID = 000, 011) N\ 35 0 ns
CBo-7 (CODE ID = 010, 100, 101, 110, 111) N\ 27 [ ns
CORRECT IV N 26 1 ns
DIAG MODE Y 69 0 ns
PASSTHRU AY 26 0. ns
CODE ID1,0 hY 81 0 ns
LEIN |/ Y 51 5 ns
DATAo-15 LEDIAG (] 8 ns
2595 tbl 63
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and measured to 0.5V change of output voltage level. Test performed with
CL = 50pF and correlated to CL= 5pF.
- Enable Disable
From Input Enable  Disable To Output Max. Max. Unit
"OE Byteo, 1 N s DATo-1s 30 30 ns
"OEsc A s SCo-7 30 30 ns
MINIMUM PULSE WIDTHS Min. s lne
| LEIN, LEouT, LEDIAG A\ (Positive-going pulse) 15 ns |
2595 thl 65
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INTEGRATED DEVICE

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

S8E D WM 4825771 00109bb TTY EMIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT 39C60 AC ELECTRICAL CHARACTERISTICS
Guaranteed Military Range Performance: Temperature range: -55°C to +125°C; Vcc=5.0V +10%
The inputs switch between 0V to 3V with signal measured at the 1.5V level.

MAXIMUM PROPAGATION DELAYS C. = 50pF

To Output
From Input SCo-s DATA0-15 ERROR MULTERROR| Unit
DATA0-15 a5 73l 36 56 ns
CBo-6 (CODE ID = 000, 011) 30 61 31 50 ns
CBo-s (CODE ID =010, 100,101, 110, 111) 30 50 31 37 ns
GENERATE s — 63 36 55 ns
AN 38 — — -
CORRECT — 49 — — ns
{Not internal Control Mode)
DIAG MODE(Not Internal Gontrol Mode) 58 89 65 90 ns
PASSTHRU(Not Internal Control Mode) 39 51 34 54 ns
CODE ID 69 100 €8 80 ns
LEIN s 44 82 43 66 ns
From latched to transparent
LEouT s — 33 - — ns
From latched to transparent
LEDIAG e 50 88 49 72 ns
From latched to transparent
Internal Control Mode: LEDIAG A 75 106 74 96 ns
From latched to transparent
Internal Control Mode: DATA0-15 75 106 74 96 ns
Via Diagnostic Latch
NOTE: 2595 thl 66
1. DATAW to corrected DATAoUT measurement requires timing as shown below.
MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES
To Input
From Input {Latching Data) Set-up Time Hold Time Unit
DATA0-15 AN LEIN 7 7 ns |
CBo-s {not applic. to CODE ID =11} N\ 5 7 ns
DATA0-15 N LEouT 50 5 ns
CBo-7 (CODE ID = 000, 011) N 38 0 ns
CBo-7 (CODE ID = 010, 100, 101, 110, 111) AN 30 0 ns
CORRECT LA ] ~ 28 1 ns
DIAG MODE Y 84 0 ns
PASSTHRU AN 30 0 ns
CODEID1,0 N\ 89 0 ns
LEW £ 1 59 5 ns
DATAo-15 LEDIAG 7 9 ns
2595thl 87
MAXIMUM OUTPUT ENABLE/DISABLE TIMES
Output tests specified with CL = 5pF and measured to 0.5V change of output voltage level. Test performed with
CL = 50pF and correlated to Ct = 5pF.
Enable Disable
From Input Enable  Disable To Output Max. Max. Unit
‘OE Byteo, 1 AN s DATo-15 35 35 ns
OEsc N s SCo-7 35 35 ns
MINIMUM PULSE WIDTHS Min. sl
| LEiN, LEouT, LEDIAG A (Positive-going pulse) 15 ns

2595 thl 69




INTEGRATED DEVICE S58E D NN 4825771 00109b7 935 EEIDT

DT39C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

NOTES:
Device Mode = "Correct”
System Type = "Correct Always"

IDT39C60 — DATAIN TO CORRECTED -
Ti Parametor Min./
DATAOUT TIMING (Two cycles shown) From- o o Max.
OEBYTE /

le— 1 — L_ e 1 L_ 1.-OEBYTE = High to DATAOUT Disabled | Max.
2 —» 2 —-» 2.-OEBYTE = Low to DATAoUT Enabled | Max.
3 — 3~ 3.-DATAN to Corrected DATAouUT Max.

DATABus _ DATAout X DATAN _DATAoutr JDATAI KDATAouT
4 | 4 4,-DATAN Sat-up to LEIN = Low Min.
5 | 5 5,-DATAN Hold to LEIN = Low Min.

LEIN / N\
[ 6 } 6 | 6.-LEN = High to DATAcuT Max.
[+ i * = (Memory/System dependent)
to

o 2595 drw 12
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INTEGRATED DEVICE _
S8E D WM 4825771 0010968 47, MmIDT

IDT30C60/-1/A/B
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V Test Switch

Input Rise/Fall Times 1V/ns Disable Low

Input Timing Reference Levels 1.5V Enable Low Closed

Output Reference Levels 1.5V All Other Outputs Open —

Quitput Load See Figure 12 =

2595 tbt 70
IDT39C60 INPUT/OUTPUT INTERFACE CIRCUIT
Vee
ESD
PROTECTION
IH IoH
-
INPUTS O 4‘\_/\/\/ >o— - OUTPUTS
R
I8
t ﬂOL
= 2595 drw 19 2595 drw 20

Figure 10. Input Structure (All Inputs)
Figure 11. Output Structure

| TEST CIRCUIT LOAD
|
i Vee +7.0V
: o-—e

VIN

Pulse
Generator DUT
RT l
—— — 2595 drw 21
DEFINITIONS:

CL= Load capacitance: includes jig and probe capacitance
BL= Termination resistance: should be equal to Zout of the Pulse Generator

Figure 12.

8.10 31




