












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IDT39C60/-1/A18 
16-81T CMOS DETECTION AND CORRECTION UNIT 

CONTROL MODE SELECTION 
Tables 2 and 3 describe the 9 operating modes of the 

IDT39C60. The Diagnostic mode pins, DIAG MODE0-1, de­
fine 4 basic areas of operation, with GENERATE, CORRECT 
and PASSTHRU, further dividing operation into 8 functions 
with the 100-2 defining the ninth mode as the Internal mode. 

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

Detect mode provides an indication of errors or multiple 
errors on the outputs ERROR and MOL TERROR. Single bit 
errors are not corrected in this mode. The syndrome bits are 
provided on the outputs SC0-6. 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 

CODE CODE CODE Hamming Code 
102 101 100 and Slice Selected 

0 0 0 Code 16/22 
0 0 1 Internal Control Mode 
0 1 0 Code 32139, Byte 0 and 1 
0 1 1 Code 32139, Byte 2 and 3 
1 0 0 Code 64/72, Byte 0 and 1 
1 0 1 Code 64n2, Byte 2 and 3 
1 1 0 Code 64n2, Byte 4 and 5 
1 1 1 Code 64/72. Byte 6 and 7 

2595 tbl 02 

Table 1. Hamming Code and Slice Identification 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

single bit errors will be complemented (corrected) and made 
available as input to the Data Out Latch. Again, the Diagnostic 
Correct mode 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 control pins DIAG 
MODE0-1, CORRECT, PASSTHRU and CODE 10 to be 
defined by the Diagnostic Latch. When in the internal control 
mode, the data loaded into the diagnostic latch should have 
the CODE 10 different from 001 as this would represent an 
invalid operation. 

DIAG DIAG 
MODE1 MODE2 Diagnostic Mode Selected 

0 0 Non-diagnostic mode. The EDC 
functions normally in all modes. 

0 1 Diagnostic Generate. The contents of 
the Diagnostic Latch are substitUted for 
the normally generated check bits when 
in the Generate mode. The EDC func-
tions normally in the Detect or Correct 
modes. 

1 0 Diagnostic DetecVCorrect. In the De-
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 zeroes and the check 
bits generated correspond to the all zero 
data. The latch is not reset, a functional 
difference from the Am2960. 

2595 tDl 03 

Table 2. Diagnostic Mode Control 

8.10 5 
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IDT39C60/-1/A1B 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Operating PASS- OAT AOUT Latch SCo-s ERROlf 
Mode DM1 DMo GENERATE CORRECT THRU (LEoUT = High) (OEsc = Low) MO[TERRoR 

Generate 0 0 0 X 0 - Check Bits Generated High 
1 0 from DATAIN Latch 

Detect 0 0 1 0 0 DATAIN Latch Syndrome Bits DATAIN/ Error Dep\l) 
0 1 Check Bit Latch 

Correct 0 0 1 1 0 OAT AIN Latch with Syndrome Bits DATAIN/ Error Dep 
0 1 Single Bit Correction Check Bit Latch 

PASSTHRU 0 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 DATAINI 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) 

Inlernal 100-2 = 001 (Control Signals 100-2, DIAG MODE0-1, CORRECT and PASSTHRU are taken from the Diagnostic 
Mode Latch) 

NOTE: 25951bl 04 

1. ERROR DEP (Error Dependent): El1ROFf will be low for single or multiple errors, with MOLT ERROR low for double or multiple errors. Both signals are 
high for no errors. 

Table 3. IDT39C60 Operating Modes 

8.10 6 



IDT39C60/-1/A1B 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

16-BIT DATA WORD CONFIGURATION 
Figure 1 indicates the 22-bit data format for two bytes of 

data and 6 check bits. 
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 CBs pin is, therefore, a "Don't Care" and 102, 101, 
100 = 000. 

DATA CHECK BITS 

I BYTE1 I BYTEo I Co I Cl I C2 I C3 I C4 I Cs 

15 87 0 

DATAo-15 

DATAo-15 

MULT 
ERROR 

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

Figure 1. 16-Blt Data Format 

2595 drw 04 

INPUT CHECK BITS 
FOR 1S-BIT CONFIGURATION 

A. 
,----------- --------T-IE-T-~ 

Co C1 C2 C3 C4 Cs Vcc 

CBo CB1 CB2 CB3 CB4 CB5 CBs 

IDT39CSO EDC CODE ID 

SCo SC1 SC2 SC3 SC4 SC5 SCs 

So/Co S2/C2 S4/C4 HIGH ,------------- -------------/ V 
SYNDROME/CHECK BIT OUTPUT 

Figure 2. 16-Blt Configuration 

000 

Table 3 describes 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 bits to indicate the bit-in-errorfor a single bit error, 
or whether a double or triple bit error was detected. The all 
zero case indicates no errors detected. 

Table 4 indicates the data bits participating in the check bit 
generation. For example, check bit Co is the Exclusive-OR 
function of the 8 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. 

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 

In the 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 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-s outputs. The Internal Mode substitutes the 
indicated bit position for the external control signals. 

8.10 7 
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IDT39C601-1/A1B 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Generated Participating Data Blts(l) 

Check Bits Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

Cs Odd (XNOR) X X X X X X X X 

C4 Even (XOR) X X X X X X X X 

C5 Even (XOR) X X X X X 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-Blt Modified Hamming Code - Check Bit Encode Chart 

I Hex 0 

Syndrome S5 a 
Bits S4 a .----

Hex Ss S2 Sl So 

0 0 a a 0 * 

1 a a a 1 co 
2 0 a 1 a C1 

3 0 a 1 1 T 

4 0 1 0 a C2 

5 0 1 0 1 T 

6 0 1 1 0 T 

7 0 1 1 1 M 

8 1 0 0 0 C3 

9 1 0 0 1 T 

A 1 0 1 0 T 

8 1 0 1 1 1 

C 1 1 0 0 T 

D 1 1 0 1 M 

E 1 1 1 0 0 

F 1 1 1 1 T 

NOTES: 
* = No errors detected 
Number .. The number of the single bit-in-error 
T .. Two errors detected 
M = Three or more errors detected 

1 2 

a 1 
1 a 

C4 C5 

T T 

T T 

2 8 

T T 

3 10 

4 9 

T T 

T T 

5 11 

6 12 
T T 

7 13 

T T 

T T 

M M 

Table 5. Syndrome Decode to BIt-ln-Error 
(16-Blt Configuration) 

3 Data Bit Internal Function 

1 0 Diagnostic Check 8ito 
1 

1 Di<!ftnostic Check 8it1 

2 Diagnostic Check 8it2 
T 

3 Diagnostic Check 8its 
14 

4 Diagnostic Check Bit4 
M 

5 Diagnostic Check Bits 
T 

6, 7 Don't Care 
15 

8 CODE IDa 
T 

9 CODE ID1 
T 10 CODE ID2 
M 

11 DIAG MODEo 
M 

12 DIAG MODEl 
T 

13 CORRECT 
T 

14 PASSTHRU 
M 15 Don't Care 
T 2595tbl07 

M 
Table 6. Diagnostic Latch Loading - 16-81t Format 

M 

T 
CHECK 

2595tbl06 DATA BITS 

D8-15 DO-7 CBo-4 CBs,6 

Vee OE 8YTE1 

IDT39C60 

OESIGNAL OE BYTEo 

2595 drw 06 

Figure 3. a-Bit Configuration 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT 

32-81T 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 102, 101, 100 values needed for distin­
guishing the byte 0/1 from byte 2/3. Valid syndrome, check 
bits and the ERROR and MUL TERROR signal come from the 
byte 2/3 unit. Control signals not indicated are connected 
to both units in parallel. The OEsc always enables the SCa-
6 outputs of byte 0/1 , but must be used to select data 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 on the functional block diagram is 
used to select the CB0-6 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. Table 7 indicates the decoding of the seven 
syndrome bits to determ ine the bit-in-errorfor 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 comple-, 
ment (correct) single bit errors in the data bits. For double or 
mu Itiple error detection, the data available 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 
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 modes will use the Diagnostic 
check bits to determine syndrome bits or to pass as check bits 
to the SC0-6 outputs. The Internal Mode substitutes the 
indicated bit position for the external control signals. 

Table 10 indicates the data bits participating in the check bit 
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 
Mode. Check bits are passed as stored in the PASSTHRU or 
Diagnostic Generate Mode. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

I Hex 0 1 2 

S6 0 0 0 

- Syndrome S5 0 0 1 
Bits S4 0 1 0 

Hex S3 S2 S1 SO 

0 0 0 0 0 * C4 C5 

1 0 0 0 1 CO T T 

2 0 0 1 0 C1 T T 

3 0 0 1 1 T 18 8 

4 0 1 0 0 C2 T T 

5 0 1 0 1 T 19 9 

6 0 1 1 0 T 20 10 

7 0 1 1 1 M T T 

8 1 0 0 0 C3 T T 

9 1 0 0 1 T 21 11 

A 1 0 1 0 T 22 12 

B 1 0 1 1 17 T T 

C 1 1 0 0 T 23 13 

D 1 1 0 1 M T T 

E 1 1 1 0 16 T T 

F 1 1 1 1 T M M 

NOTES: 
• = No errors detected 
Number = The number of the single bit-in-error 
T = Two errors detected 
M = Three or more errors detected 

3 4 

0 1 
1 0 
1 0 

T C6 

14 T 

M T 

T M 

15 T 

T M 

T M 

M T 

M T 

T M 

T 1 

M T 

T M 

M T 

M T 

T 0 

Table 7. Syndrome Decode to Bit-In-Error 
(32-8It Configuration) 

5 

1 
0 
1 

T 

M 

2 

T 

3 

T 

T 

4 

5 

T 

T 

6 

T 

7 

M 

T 

32-811 Component Delay 
Propagation Delay From IDT39CSO 

From To AC Specifications 

6 7 

1 1 
1 1 
0 1 

T 30 

M T 

24 T 

T M 

25 T 

T 31 

T M 

26 M 

27 T 

T M 

T M 

28 T 

T M 

29 T 

M T 

T M 

2595 tbl oa 

DATA Check Bits Out (DATA to SCI + (CB to SC, CODE 10011) 
DATA Corrected (DATA to SCI + (CB to SC, CODE ID 011) + 

DATAouT CB to DATA, CODE 10010) 
DATA Syndromes Out (DATA to SCI + (CB to SC, CODE 10011) 
DATA El1I1OR" for (DATA to SC) + (CB to El1I1OR", 

32 Bits CODE 10011) 
DATA MOLT ERROR (DATA to SCI + (CB to MOLT ERROR, 

for 32 Bits CODE 10011) 
2595 tbl 09 

Table 8. Key AC Calculations for the 32-Blt Configuration 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DATA CHECK BITS 

I BYTE3 1 BYTE21 BYTE1 I BYTEo I Co Cl I C2 I C3 I C4 Cs Cs 

31 24 23 16 15 8 7 0 

DATA1S-3l DATAo-1S 
~ 

Uses Modified Hamming Code 32139 
32 Data Bits with 7 Check Bits 

Figure 4. 32-Blt Data Format 

INPUT CHECK BITS 

2595 drw 07 

------------~-----------( " f······~·;~·~·~ ...... 1 

I~~~~~~~~ I OEs 

Co Cl C2 C3 C4 Cs Cs i IDTFCT240; 

IDT74FCT244 

DATA CBo CBl CB2 CB3 CB4 CBs CBs 

OEsc R=-IDT39C60 EDC 
BYTE OAND 1 

CODE ID t--
010 

SCo SCl SC2 SC3 SC4 SCs SCs 

DATA CBo CBl CB2 CB3 CB4 CBs CBs 

OEsc 
IDT39C60 EDC 
BYTE2AND 3 

CODE ID r--
MULTERROR 011 

ERROR SCo SCl SC2 SC3 SC4 SCs SCs 

_1 
ERROR 

MULTERROR 

Sl/Cl S3/C3 Ss/Cs 

So/Co S2fC2 S4/C4 Ss/Cs 
~------------ -----------_/ V 2595 drw 08 

SYNDROME/CHECK BIT OUTPUTS 

Figure 5. 32-Blt Configuration 

8.10 
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IDT39C60/·1/AIB 
16·BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Data Bit Internal Function 

0 Diaanostic Check Bito 

1 DiaQnostic Check Bit1 
2 Diagnostic Check Bit2 

3 Diagnostic Check Bit3 

4 Diagnostic Check Bit4 

5 Diagnostic Check Bits 

6 Diagnostic Check Bits 
7 Don't Care 

8 Slice 0/1 - CODE 100 
9 Slice 0/1 - CODE 101 
10 Slice 0/1 - CODE 102 

11 Slice 0/1 - DIAG MODEo 

12 Slice 0/1 - DIAG MODE1 

13 Slice 0/1 - CORRECT 

14 Slice 0/1 - PASSTHRU 

15 Don't Care 

16-23 Don't Care 

24 Slice 213 - CODE 100 

25 Slice 213 - CODE 101 

26 Slice 213 - CODE 102 

27 Slice 213 - DIAG MODEo 

28 Slice 213 - DIAG MODE1 

29 Slice 213 - CORRECT 

30 Slice 213 - PASSTHRU 

31 Don't Care 
25951bllO 

Table 9. Diagnostic Latch Loading - 32·Blt Format 

Generated Participating Data Bits 

Check Bits Parity 0 1 2 3 4 5 6 7 8 9 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 X X X X X X 
C3 Odd (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 
2595 tblll II 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 

C2 Odd (XNOR) X X X X X X X X 
C3 Odd (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 
2595tbl12 

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

8.10 11 



IDT39C60/-1/A1B 
16-BIT CMOS DETECTION AND CORRECTION UNIT 

64-BIT DATA WORD CONFIGURATION 
The IDT39C60 EDC units connected with the MSI gates, as 

shown in Figure 7, provide all the logic needed for single bit 
error detection and double bit error detection of a 64-bit data 
field. The Identification code 64172 is used, indicating 8 check 
bits are required. Check bits and Syndrome bits are gener­
ated external to the IDT39C60 EDC using Exclusive-OR 
gates. For error correction, the syndrome bits must be fed 
back to the CBo-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 'E'R'ROR signal is low for one or more errors detected. 
From any of the 4 devices, MOLTERROR is low for some 
double bit errors 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 the 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-s pins as the syndrome bits 
rather than internally generated syndrome bits. 

Table 3 describes the operating modes available for the 641 
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 the decoding of the 8 syndrome 
bits to determine the bit-in-errorfor asingle bit error orwhether 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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 comple­
ment (correct) single bit errors in the data bits. For double or 
multiple error detection, the data available as input to the 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, check bit Co is 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. 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 Co to C7. 

Table 14 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 orto pass as check bits 
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, S2, S3, S4, S5) is pro­
duced. The bit-in-error decoder receives the syndrome 11100 
(So, S1, S2, 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. 

2595 drw 09 
Uses Modified Hamming Code 64172 

32 Data Bits with 8 Check Bits 

Figure 6. 64-Blt Data Format 

8.10 12 



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

I Hex 0 

S7 0 
S6 0 

Syndrome S5 0 
Bits S4 0 

r---

Hex S3 S2 Sl So 

0 0 0 0 0 * 

1 0 0 0 1 CO 

2 0 0 1 0 C1 

3 a 0 1 1 T 

4 0 1 0 0 C2 

5 0 1 0 1 T 

6 0 1 1 0 T 

7 a 1 1 1 M 

8 1 0 0 0 C3 

9 1 0 0 1 T 

A 1 0 1 0 T 

B 1 0 1 1 17 

C 1 1 0 0 T 

D 1 1 0 ' 1 M 
E 1 1 1 a 16 

F 1 1 1 1 T 

NOTES: 
• = No errors detected 
Number = The number of the single bit-in-error 
T = Two errors detected 
M = Three or more errors detected 

1 2 

0 0 
0 0 
0 1 
1 0 

C4 C5 

T T 

T T 

18 8 

T T 

19 9 

20 10 

T T 

T T 

21 11 

22 12 

T T 

23 13 

T T 

T T 

M M 

3 4 5 6 7 8 9 

0 0 0 0 0 1 1 
0 1 1 1 1 0 0 
1 0 0 1 1 0 0 
1 0 1 0 1 0 1 

T C6 T T 62 C7 T 

14 T M M T T M 

M T 34 56 T T 50 

T M T T M M T 

15 T 35 57 T T 51 

T M T T 63 M T 

T M T T M M T 

M T 36 58 T T 52 

M T 37 59 T T 53 

T M T T M M T 

T 33 T T M 49 T 

M T 38 60 T T 54 

T M T T M M T 

M T 39 61 T T 55 

M T M M T T M 

T 32 T T M 48 T 

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

64-Blt Component Delay 
Propagation Delay From IDT39C60 

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 El1FfOR" for (DATA to SC) + (XOR Delay) + (NOR 
64 Bits Delay) 

DATA MOLT ERROR (DATA to SC) + (XOR Delay) + (Buffer 
for 64 Bits Delay) + (CB to MOLT ERROR, 

CODE ID 1xx) 

DATA DOUBLE (DATA to SC) + (XOR Delay) + 
ERROR for (XORINOR Delay) 
64 Bits 

2595tbl14 

Table 12. Key AC calculations for the 64-Blt Configuration 

8.10 

A B C D E F 
1 1 1 1 1 1 
0 0 1 1 1 1 
1 1 0 0 1 1 
0 1 0 1 0 1 

T 46 T M M T 

M T M T T 30 

40 T M T T M 

T M T 2 24 T 

41 T M T T 31 

T 47 T 3 25 T 

T M T 4 26 T 

42 T M T T M 

43 T M T T M 

T M T 5 27 T 

T M T 6 28 T 

44 T 1 T T M 

T M T 7 29 T 

45 T M T T M 

M T 0 T T M 

T M T M M T 

2595tbl13 
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IDT39C60/-1/AiB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Generated Participating Data Blts(1) 

Check Bits Parity 0 1 2 3 4 5 6 7 8 9 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 X X X X X X 

C3 Odd (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 

C7 Even (XOR) X X X X X X X X 
2595tbl15 

Generated Participating Data Blts(1) 

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 

C2 Odd (XNOR) X X X X X X X X 
C3 Odd (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 

C7 Even (XOR) X X X X X X X X 
2595tb116 

Generated Participating Data Blts(1) 

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 

C1 Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (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 

C7 Even (XOR) X X X X X X X X 
2595tbl17 

Generated Participating Data Blts(1) 

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 X X 

C1 Even (XOR) X X X X X X X X 
C2 Odd (XNOR) X X X X X X X X II 
C3 Odd (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 

C7 Even (XOR) X X X X X X X X 

NOTE: 2595tbl18 
1. The check bit is generated as either an XOR or XNOR of the 32 data bits noted by an ax· in the table. 

Table 13. 64-Blt Modified Hamming Code - Check Bit Encode Chart 
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IDT39C60/·1/AIB 
16·BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Data Bit Internal Function Data Bit Internal Function 

0 Diagnostic Check Bito 31 Don't Care 

1 Diagnostic Check Bit1 32-37 Don't Care 

2 Diagnostic Check Bit2 38 Diagnostic Check Bit6 

3 Diagnostic Check Bit3 39 Don't Care 

4 Diagnostic Check Bit4 40 Slice 4/5 - CODE 100 

5 Diagnostic Check Bits 41 Slice 4/5 - CODE 101 

6, 7 Don't Care 42 Slice 4/5 - CODE 102 

8 Slice 0/1 - CODE 100 43 Slice 4/5 - DIAG MODEo 

9 Slice 0/1 - CODE 101 44 Slice 4/5 - DIAG MODE1 

10 Slice 0/1 - CODE 102 45 Slice 4/5 - CORRECT 

11 Slice 0/1 - DIAG MODEo 46 Slice 4/5 - PASSTHRU 

12 Slice 0/1 - DIAG MODE1 47 Don't Care 

13 Slice 0/1 - CORRECT 48-54 Don't Care 

14 Slice 0/1 - PASSTHRU 55 Diagnostic Check Bit? 

15 Don't Care 56 Slice 6/7 - CODE 100 

16-23 Don't Care 57 Slice 6/7 - CODE 101 

24 Slice 213 - CODE 100 58 Slice 6/7 - CODE 102 

25 Slice 213 - CODE 101 59 Slice 6/7 - DIAG MODEo 

26 Slice 213 - CODE 102 60 Slice 6/7 - DIAG MODE1 

27 Slice 213 - DIAG MODEo 61 Slice 6/7 - CORRECT 

28 Slice 213 - DIAG MODE1 62 Slice 6/7 - PASSTHRU 

29 Slice 213 - CORRECT 63 Don't Care 

30 Slice 213 - PASSTHRU 2595tbl20 

2595 tbl19 

Table 14. Diagnostic Latch Loading - 64·Bit Format 

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, S2, S3, S4, S5) is pro­
duced. The bit-in-error decoder receives the syndrome 11100 
(So, S1, S2, 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. 

8.10 

DATA CHECK BiTS CORRECT 

IDT39C60 CORRECT 

MULT 
ERROR ERROR 

2595 drw 11 

Figure 8. Inhibition of Data Modification 
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IDT39C60/·1/AIB 
16·BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL EQUATIONS 
The following equations and tables describe in detail how function of the value of the inputs and the internal states. Be 

the output values of the IOT39C60 EOC are determined as a sure to carefully read the following definitions of symbols 

DEFINITIONS 
before examining the tables. 

01 f- OATAI if LEIN is HIGH or the output of bit I of the Oata Input Latch if LEIN is LOW 
CI f- CBI if LEIN is HIGH or the output of bit I of the Check Bit Latch if LEIN is LOW 
OLI f- Output of bit I of the Oiagnostic Latch 
SI f- Internally generated syndromes (same as outputs of SCI if outputs enabled) 
PA f- 00 EB 01 EB 02 EB 04 EB 06 EB 08 EB 010 EB 012 
PB f- 00 EB 01 EB 02 EB 03 EB 04 EB 05 EB 06 EB 07 
PC f- 08 EB 09 EB 010 EB 011 EB 012 EB 013 EB 014 EB 015 
PO f- 00 EB 03 EB 04 EB 07 EB 09 EB 010 EB 013 EB 015 
PE f- 00 EB 01 EB 05 EB 06 EB 07 EB 011 EB 012 EB 013 
PF f- 02 EB 03 EB 04 EB 05 EB 06 EB 014 EB 015 EB 07 
PG1 f- 00 EB 04 EB 06 EB 07 
PG2 f- 01 EB 02 EB 03 EB 05 
PG3 f- 08 EB 09 EB 011 EB 014 
PG4 f- 010 EB 012 EB 013 EB 015 
Error Signals 
ERROR: f- (86' (101 + 102)) • S5' S4' S3' 52' 81· SO + GENERATE + INITIALIZE + PASSTHRU 
MULT ERROR: 
(16 and 32·Bit Modes) f- ((S6' 101) EB S5 EB S4 EB S3 EB S2 EB S1 EB SO) (ERROR) + TOME + GENERATE + 

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

I Hex a 1 2 3 4 5 6 
56 a a a a a a a a 1 1 1 1 1 
55 a a a a 1 1 1 1 a a a a 1 

5yndrome(1, 2) 54 a a 1 1 a a 1 1 a a 1 1 a 
Bits 53 a 1 a 1 a 1 a 1 a 1 a 1 a 

Hex 52 51 50 

a 8 a a a 1 1 1 1 
1 9 a a 1 1 1 1 1 1 1 1 
2 A a 1 a 1 1 1 1 

3 B a 1 1 1 1 1 1 

4 C 1 a a 1 1 1 1 

5 0 1 a 1 1 1 1 1 1 
6 E 1 1 a 1 1 1 1 1 1 1 
7 F 1 1 1 1 1 1 1 1 1 1 

7 
1 1 1 
1 1 1 
a 1 1 
1 a 1 

1 

1 1 

1 1 

1 1 
1 

1 

1 1 
1 1 1 

NOTES: 25951b121 
1. 56,55, ... 50 are internal syndromes except in Modes 010,100,101,110,111 (CODE 102, 101, 100). In these modes, the syndromes are input over the 

check bit lines. 56 f- C6, 55 f- C5, '" 51 f- Cl, 50 f- Co. 
2. The 56 internal syndrome is always forced to 0 in CODE 10000. 

Table 15. TOME (Three or More Errors) 

Generate CODE 100-2 

Mode (Check Bits) 000 010 011 100 101 110 111 
SCo~ PG2 EB PG3 PGl EB PG3 PG2 EB PG4 PG2 EB PG3 PG2 EB PG3 PG1 EB PG4 PGl EB PG4 

EB CBo 

SC1~ PA PA PA EB CBl PA PA PA PA 

SC2~ 151) 151) PO EB CB2 PlJ PO PO PO 

SC3~ P'E f5E PE EB CB3 f5E PE PE PE 

SC4~ PF PF PF EB CB4 PF PF PF PF 

SCs~ PC PC PC EB CBs PC PC PC PC 

SCs~ 1 PB PC EB CBs PB PB PB PB 
25951b122 

Table 16. Generate Mode (Check Bits) 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Detect and Correct CODE ID0-2 

Modes (Syndromes) 000 010 011 (1) 100 101 110 111 
SCOf- PG2 EEl PG3 PG1 EEl PG3 PG2 EEl PG4 PG2 EEl PG3 PG2 EEl PG3 PG1 EEl PG4 PG1 EEl PG4 

EEl Co EEl Co EEl CBo EEl Co 

SC1 f- PA EEl C1 PA EEl C1 PA EEl CB1 PA EEl C1 PA PA PA 

SC2f- 'PO EEl C2 'J5U EEl C2 PO EEl CB2 Plj EEl C2 PO PO PO 

SC3f- PE EEl C3 PE EEl C3 PE EEl CB3 fSE EEl C3 PE PE PE 

SC4f- PF EEl C4 PF EEl C4 PF EEl CB4 PF EEl C4 PF PF PF 

SCSf- PC EEl Cs PC EEl Cs PC EEl CBs PC EEl Cs PC PC PC 

SC6f- 1 PB EEl C6 PC EEl CB6 PB PB PB EEl C6 PB EEl C6 

NOTE: 2595 tbl 23 

1. In CODE ID2-o 011 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

Table 17. Detect and Correct Modes (Syndromes) 

Diagnostic Detect CODE ID0-2 

and Correct Mode 000 010 011 (1) 100 101 110 111 
SCOf- PG2 EEl PG3 PG1 EEl PG3 PG2 EEl PG4 PG2 EEl PG3 PG2 EEl PG3 PG1 EEl PG4 PG1 EEl PG4 

EEl OLo EEl OLo EEl CBo EEl OLo 

SC1 f- PA EEl OL1 PA EEl OL1 PA EEl CB1 PA EEl OL1 PA PA PA 

SC2f- Plj EEl OL2 'PO EEl OL2 PO EEl CB2 Plj EEl OL2 PO PO PO 

SC3f- PE EEl OL3 PE EEl OL3 PE EEl CB3 P'E EEl OL3 PE PE PE 

SC4f- PF EEl OL4 PF EEl OL4 PF EEl CB4 PF EEl OL4 PF PF PF 

SCSf- POL EEl OLs PC EEl OLs PC EEl CBs PC EEl OLs PC PC PC 

SC6f- 1 PB EEl OL6 PC EEl CB6 PB PB PB EEl OL6 PB EEl OL7 

NOTE: 2595 tbl24 

1. In CODE ID2-o 011 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

Table 18. Diagnostic Detect and Correct Mode 

Diagnostic CODE ID0-2 

Generate Mode 000 010 011 (1) 100 101 110 111 
SCOf- OLo OLo CBo OLo 1 1 1 

SC1 f- OL1 OL1 CB1 OL1 1 1 1 

SC2f- OL2 OL2 CB2 OL2 1 1 1 

SC3f- OL3 OL3 CB3 OL3 1 1 1 

SC4f- OL4 OL4 CB4 OL4 1 1 1 

SCSf- OLs OLs CBs OLs 1 1 1 

SC6f- 1 OL6 CB6 1 1 OL6 OL7 

NOTE: 2595 tbl 25 

1. In CODE 102-0011 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

Table 19. Diagnostic Generate Mode 

PASSTHRU CODE 100-2 

Mode 000 010 011 (1) 100 101 110 111 
SCrif- Co Co CBo Co 1 1 1 

SC1 f- C1 C1 CB1 C1 1 1 1 

SC2f- C2 C2 CB2 C2 1 1 1 

SC3f- C3 C3 CB3 C3 1 1 1 

SC4f- C4 C4 CB4 C4 1 1 1 

SCSf- Cs Cs CBs Cs 1 1 1 

SC6f- 1 C6 CBs 1 1 C6 C6 

NOTE: 2595 tbl 26 

1. In CODE ID2-o 011 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

Table 20. PASSTHRU Mode 
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IDT39C60/·1/AiB 
16·BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

55 0 0 0 0 1 1 1 1 Cs 0 0 0 0 1 1 1 1 
54 0 0 1 1 0 0 1 1 C5 1 1 1 1 0 0 0 0 

52 51 53 0 1 0 1 0 1 0 1 C4 0 0 1 1 0 0 1 1 

0 0 - - - 5 - 11 14 - C2 C1 C3 0 1 0 1 0 1 0 1 

0 1 - 1 2 6 8 12 - - 0 0 - 11 14 - - - - 5 

1 0 - - 3 7 9 13 15 - 0 1 8 12 - - - 1 2 6 

1 1 - 0 4 - 10 - - - 1 0 9 13 15 - - - 3 7 

NOTE: 2595 tbl 27 
1 1 10 - - - - 0 4 -

1. Unlisted S combinations are no correction. NOTE: 2595 tbl 28 
1. Unlisted Cn combinations are no correction. 

Table 21. CODE ID2-<1 = 000 
Table 22. CODE ID2-<1 = 010 

5s 0 0 0 0 1 1 1 1 Co 0 0 0 0 1 1 1 1 
55 0 0 0 0 1 1 1 1 Cs 0 0 0 0 1 1 1 1 
54 0 0 1 1 0 0 1 1 C5 1 1 1 1 0 0 0 0 

52 51 53 0 1 0 1 0 1 0 1 C4 0 0 1 1 0 0 1 1 

0 0 - - - 5 - 11 14 - C2 C1 C3 0 1 0 1 0 1 0 1 

0 1 - 1 2 6 8 12 - - 0 0 - 11 14 - - - - 5 

1 0 - - 3 7 9 13 15 - 0 1 8 12 - - - 1 2 6 

1 1 - 0 4 - 10 - - - 1 0 9 13 15 - - - 3 7 

NOTE: 2595tbl29 
1 1 10 - - - - 0 4 -

1. Unlisted S combinations are no correction. NOTE: 2595 1b130 
1. Unlisted Cn combinations are no correction. 

Table 23. CODE ID2-<1 = 011 
Table 24. CODE ID2-<1 = 100 

Co 0 0 0 0 1 1 1 1 Co 0 0 0 0 1 1 1 1 
Cs 0 0 0 0 1 1 1 1 Cs 1 1 1 1 0 0 0 0 
C5 0 0 0 0 1 1 1 1 C5 0 0 0 0 1 1 1 1 
C4 0 0 1 1 0 0 1 1 C4 0 0 1 1 0 0 1 1 

C2 C1 C3 0 1 0 1 0 1 0 1 C2 C1 C3 0 1 0 1 0 1 0 1 

0 0 - - - 5 - 11 14 - 0 0 - - - 5 - 11 14 -
0 1 - 1 2 6 8 12 - - 0 1 - 1 2 6 8 12 - -
1 0 - - 3 7 9 13 15 - 1 0 - - 3 7 9 13 15 -
1 1 - 0 4 - 10 - - - 1 1 - 0 4 - 10 - - -

NOTE: 2595 1b131 NOTE: 2595lbl32 
1. Unlisted Cn combinations are no correction. 1. Unlisted Cn combinations are no correction. 

Table 25. CODE ID2-<1 = 101 Table 26. CODE ID2-<1 = 110 

II Co 0 0 0 0 1 1 1 1 
Cs 1 1 1 1 0 0 0 0 
C5 1 1 1 1 0 0 0 0 
C4 0 0 1 1 0 0 1 1 

C2 C1 C3 0 1 0 1 0 1 0 1 

0 0 - 11 14 - - - - 5 

0 1 8 12 - - - 1 2 6 

1 0 9 13 15 - - - 3 7 

1 1 10 - - - - 0 4 -
NOTE: 2595tbl33 
1. Unlisted en combinations are no correction. 

Table 27. CODE ID2-<1 = 111 
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IDT39C60/·1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C; f = 1.0MHz) 

Symbol Rating Com'l. Mil. Unit Symbol Parameter(1) Conditions 

VTERM Terminal Voltage -0.5 to -0.5 to V CIN Input Capacitance VIN = OV 
with Respect Vee + 0.5 Vee + 0.5 
to Ground 

COUT Output Capacitance VOUT= OV 

NOTE: 
Vee Power, Supply -0.5 to +7.0 -0.5 to +7.0 V 

Voltage 
1. This parameter is sampled and not 100% tested. 

TA Operating o to +70 -55 to +125 °C 
. Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 30 30 mA 
Current 

NOTE: 25951bl 34 

1. Stresses greater 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 device at these 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 = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, VCC = 5.0V ± 10% 
VLC = 0.2V; VHC = Vcc - 0.2V 

Symbol Parameter Test Condltlons(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level(4) 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Levell4j - -
IIH Input HIGH Current Vee = Max., VIN = Vee - 0.1 

ilL Input LOW Current Vee = Max., VIN = GND - -0.1 

VOH Output HIGH Voltage Vee = Min. 10H = -300fJA VHC Vec 

10H = -6mA MIL. 2.4 4.3 

10H = -SmA COM'L. 2.4 4.3 

VOL Output LOW Voltage Vee= Min. 10l = 300fJA - GND 

1m = SmA MIL. - 0.3 

10l = SmA COM'L. - 0.3 

loz Off State (High Impedance) Vee= Max. Vo= OV - -0.1 

Output Current Va = Vee (Max.) - 0.1 

los Output Short Circuit Current Vee = Max., VOUT = OV(3) -20 -
NOTES: 
1. For conditions shown as Max. or Min. use appropriate value specified under DC Electrical Characteristics. 
2. Typical values are at Vee = 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 levels should only be static tested in a noise-free environment. Guaranteed by design. 

8.10 

Typ. 

5 

7 

Max. 

-
O.S 

10 

-10 

-
-
-
Vle 

0.5 

0.5 

-20 

20 

-

Unit 

pF 

pF 
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Unit 

V 

V 

fJA 

fJA 

V 

V 

fJA 

mA 
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IDT39C60/·1/AiB 
16-BIT CMOS DETECnON AND CORREcnON UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS (Cont'd.) 
Commercial: TA = O°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 Condltlons(1) Min. Typ.(2) Max. Unit 

Iceo Quiescent Power Supply Current Vee .. Max. - 3.0 5.0 rnA 
(CMOS) Inputs VIN .. Vec or GND 

fop .. 0 

leeT Quiescent Input Power Supply Vee .. Max., VIN .. 3.4V, fop .. 0 - 0.3 2.0 mAl 
Current (per Input @ TTL High)(3) Input 

IceD Dynamic Power Supply Current Vee .. Max. MIL. - 5.0 8.5 mAl 
VIN .. Vee or GND MHz 
Outputs Open, 'OT: .. L COM'L. - 5.0 7.0 

Icc Total Power Supply Current(4) Vee .. Max., fop .. 10MHz MIL. - 53 90 rnA 
Outputs Open, 'OT: .. L 
50% Duty Cycle COM'L. - 53 75 
VIN .. Vee or GND 
Vee ... Max., fop .. 10MHz MIL. - 60 100 
Outputs Open, 'OT: .. L 
50% Duty Cycle COM'L. - 60 85 
VIN .. 3.4V, VIN ... 0.4V 

NOTES: 2595 tbl37 

1. For conditions shown as Max. or Min. use appropriate value specified under DC Electrical Characteristics. 
2. Typical values are at Vee - 5.0V, +25°C ambient and maximum loading. 
3. lecT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out leeo, then dividing by the total number of inputs. 
4. Total Supply Current is the sum ofthe Quiescent Current and the DynamiC Current (at either CMOS orTTLinputlevels). For all conditions, the Total Supply 

Current can be calculated by using the following equation: 
Icc - leeo + leeT (NT X DH) + IceD (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 

account when applying high-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
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 char· 
acteristics and it is recommended that various decoupling 
capacitor sizes be experimented 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 OUT power pins. 

3) Device grounding is extremely critical for proper device 
testing. The use of mUlti-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the OUT interface board and wiring 
unused interconnect pins to the ground plane is recom­
mended. Heavy gauge stranded wire should be used for 
power wiring, with twisted pairs being recommended for 
minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, lOT 
recommends using VIL ~ OV and VIH ~ 3V for AC tests. 

8.10 21 
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IDT39C60f-1fAlB 
16·BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

lOT 39C60B AC ELECTRICAL CHARACTERISTICS 
Guaranteed Commercial Range Performance: Temperature range: O°C to +70°C; VCC = S.OV ± S% 
The signals switch between OV and 3V with signal measured at 1.SV level. 

MAXIMUM PROPAGATION DELAYS CL= 50pF 

To Output 

From Input SCo-s DATA0-15 ~ MO[TERRoR 
DATAo-15 18 ·25(1) 18 20 

CB0-6 (CODE ID = 000, 011) 12 22 17 20 

CB0-6 (CODE ID= 010,100,101,110,111) 12 16 17 20 

'GENERATE f - - 14 19 

\. 15 - - -
CORRECT - 22 - -
(Not Internal Control Mode) 

DIAG MODE and PASSTHRU 20 22 16 19 
(Not Internal Control Mode) 

CODE 10 20 22 22 24 

LEIN f 20 28 20 22 
From latched to transparent 

LEoUT f - 11 - -
From latched to transparent 

LEOIAG f 20 28 20 22 
From latched to transparent 

Internal Control Mode: LEolAG f 24 33 24 27 

From latched to transparent 

Internal Control Mode: DATAo-15 24 33 24 27 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAourmeasurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input 

From Input (Latching Data) Set-upTime Hold Time 

DATAo-15 \. LEIN 5 3 

CBo-6 (not applic. to CODE 10 = 11) \. 5 3 

DATAo-15 \. LEoUT 24 2 

CB0-7 (CODE 10 = 000,011) \. 21 0 

CBO-7 (CODE 10 = 010,100,101,110,111) \. 21 0 

CORRECT If \. 22 0 

DIAG MODE \. 22 0 

PASSTHRU \. 22 0 

CODE 101,0 \. 25 0 

LEIN If \. 28 0 

DATAo-15 LEolAG 5 3 

MAXIMUM OUTPUT ENABLE/DISABLE TIMES 
Output tests specified with CL = SpF and measured to O.SV change of output voltage level. Test performed with 
CL = SOpF and correlated to CL = SpF. 

Enable Disable 
From Input Enable Disable To Output Max. Max. 

OE Byteo, 1 \. f DATo-15 12 10 

OEsc \. f SCO-7 12 10 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEOIAG .I\, (Positive-going pulse) I 8 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2595 tbl38 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

2595tbl39 

Unit 

ns 

ns 

2595tbl40 

ns 

2595tbl41 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

lOT 39C60B AC ELECTRICAL CHARACTERISTICS 
Guaranteed Military Range Performance: Temperature range: -55°C to + 125°C; VCC = 5.OV ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

MAXIMUM PROPAGATION DELAYS CL = 50pF 

To Output 

From Input SCo-s DATAG-15 E"R"ROR" MD[TERRoR 
DATAo-15 22 30(1) 22 25 

CBO-6 (CODE ID = 000, 011) 14 26 20 24 

CBO-6 (CODE ID= 010,100,101,110,111) 14 19 20 24 

GENERATE / - - 14 19 

"\. 15 - - -
CORRECT - 20 - -
(Not Internal Control Mode) 

DIAG MODE and PASSTHRU 24 26 19 21 
(Not Internal Control Mode) 

CODE ID 24 29 26 29 

LEIN / 24 34 24 26 
From latched to transparent 

LEoUT / - 13 - -
From latched to transparent 

Internal Control Mode: LEOIAG / 24 34 24 26 
From latched to transparent 

LEDIAG / 29 40 29 32 

From latched to transparent 

Internal Control Mode: DATAo-15 29 40 29 32 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAouTmeasurement requires timing as shown below. 

MINIMUM SET·UPAND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input 

From Input (Latching Data) Set-up Time Hold Time 

DATAo-15 "\. LEIN 6 4 

CB0-6 (not applic. to CODE ID = 11) "\. 6 4 

DATAo-15 "\. LEoUT 29 2 

CBo-7 (CODE ID = 000, 011) "\. 25 0 

CBo-7 (CODE ID = 010,100,101,110,111) "\. 25 0 

CORRECT 1/ "\. 26 -
DIAG MODE "\. 26 0 

PASSTHRU "\. 26 0 

CODE 101,0 "\. 30 0 

LEIN 1/ "\. 34 -
DATAo-15 LEolAG 6 4 

MAXIMUM OUTPUT ENABLE/DISABLE TIMES 
Output tests specified with CL = 5pF and measured to O.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. 

OE Byteo, 1 "\. / DATo-15 15 12 

UE'sc "\. / SCo-7 15 12 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEDIAG .F\" (Positive-going pulse) I 10 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2595tbl42 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 
2595tbl43 

Unit 

ns 

ns 
25951bl44 

ns 

2595tbl45 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

MAXIMUM PROPAGATION DELAYS CL = 50pF 

To Output 

From Input SCG-S DATA0-15 "ER"ROR" MOLt ERROR 

DATAo-15 20 30(1) 20 23 

CB0-6 (CODE ID = 000, 011) 14 25 20 23 

CB0-6 (CODE ID= 010,100,101,110,111) 14 18 20 23 

GENERATE f - 33 18 23 
\. 15 - - -

CORRECT - 20 - -
(Not Internal Control Mode) 

DIAG MODE and PASSTHRU 22 25 18 21 
(Not Internal Control Mode) 

CODE ID 23 28 25 28 

LEIN f 22 32 22 25 
From latched to transparent 

LEoUT f - 13 - -
From latched to transparent 

LEOIAG f 22 32 22 25 
From latched to transparent 

Internal Control Mode: LEolAG f 28 38 28 31 
From latched to transparent 

Internal Control Mode: DATAo-15 28 38 28 31 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAouTmeasurement requires timing as shown below. 

MINIMUM SET·UPAND HOLD TIMES RELATIVE TO LATCH ENABLES 

To Input 
From Input (Latching Data) Set-up Time Hold Time 

DATAo-15 \. LEIN 5 3 

CB0-6 (not applic. to CODE ID = 11) \. 5 3 

DATAo-15 \. LEoUT 24 2 

CBO-7 (CODE ID = 000, 011) \. 21 0 

CBo-7 (CODE ID = 010,100,101,110,111) \. 21 0 

CORRECT If \. 22 0 

DIAG MODE \. 22 0 
PASSTHRU \. 22 0 

CODE ID1,O \. 25 0 

LEIN If \. 28 0 
DATAo-15 LEolAG 5 3 

MAXIMUM OUTPUT ENABLE/DISABLE TIMES 
Output tests specified with CL = 5pF and measured to O.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. 

OE Byteo, 1 \. f DATo-15 24 21 

OEsc \. f SCo-7 24 21 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEOIAG A (Positive-going pulse) I 12 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2595tbl46 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 
2595tbl47 

Unit 

ns 

ns 
2595 tbl48 

ns 
2595tbl49 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

MAXIMUM PROPAGATION DELAYS CL = 50pF 

To Output 

From Input SC0-6 DATA0-15 ERROR MOLT ERROR 

DATAO-15 22 35(1) 24 27 

CBo-6 (CODE 10 = 000, 011) 17 25 24 27 

CBD--6 (CODE 10 = 010,100,101,110,111) 17 20 24 27 

GENERATE f - 28 21 25 
\. 20 - - -

CORRECT - 25 - -
(Not Internal Control Mode) 

DIAG MODE and PASSTHRU 25 28 21 24 
(Not Internal Control Mode) 

CODE 10 26 31 28 31 

LEIN f 24 37 26 29 
From latched to transparent 

LEoUT f - 16 - -
From latched to transparent 

LEolAG f 24 37 26 29 
From latched to transparent 

Internal Control Mode: LEolAG f 30 43 32 35 
From latched to transparent 

Internal Control Mode: DATAo-15 30 43 32 35 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAouTmeasurement 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 

DATAO-15 \. LEIN 5 3 

CB0-6 (not applic. to CODE 10 = 11) \. 5 3 

DATAo-15 \. LEoUT 27 2 

CBO-7 (CODE 10 = 000, 011) \. 24 0 

CBO-7 (CODE 10 = 010,100,101,110,111) \. 24 0 

CORRECT If \. 25 0 

DIAG MODE \. 25 0 
PASSTHRU \. 25 0 

CODE 101,0 \. 28 0 

LEIN If \. 30 0 
DATAo-15 LEolAG 5 3 

MAXIMUM OUTPUT ENABLE/DISABLE TIMES 
Output tests specified with CL = 5pF and measured to O.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. 

OE Byteo, 1 \. f DATo-15 24 21 

OEsc \. f SC0-7 24 21 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEOIAG A (Positive-going pulse) I 12 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

n3 

ns 

2595 tbl 50 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 
2595 Ibl 51 

Unit 

ns 

ns 
2595tbl52 

ns 

2595 tbl 53 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

MAXIMUM PROPAGATION DELAYS CL = 50pF 

To Output 

From Input SC0-6 DATA0-15 "EFfFfOFf MOLt ERROR 

DATAo-15 28 52(1) 25 50 

C8o-e (CODE ID = 000, 011) 23 50 23 47 

C8o-e (CODE ID= 010,100,101,110,111) 28 34 29 34 

GENERATE f - 63 36 55 

\. 35 - - -
CORRECT - 45 - -
(Not Internal Control Mode) 

DIAG MODE(Not Internal Control Mode) 50 78 59 75 
PASSTHRU(Not Internal Control Mode) 36 44 29 46 

CODE ID 61 90 60 80 

LEIN f 39 72 39 59 
From latched to transparent 

LEoUT f - 31 - -
From latched to transparent 

LEOIAG f 45 78 45 65 
From latched to transparent 

Internal Control Mode: LEolAG f 67 96 66 86 
From latched to transparent 

Internal Control Mode: DATAo-15 67 96 66 86 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAouTmeasurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input 

From Input (Latchln~ Data) Set-upTime Hold Time 

DATAo-15 \. LEIN 6 7 

C80-6 (not applic. to CODE ID = 11) \. 5 6 

DATAo-15 \. LEoUT 34 5 

C8o-7 (CODE ID = 000, 011) \. 35 0 

C8o-7 (CODE ID = 010 100 101 110 111) \. 27 0 

CORRECT If \. 26 1 

DIAG MODE \. 69 a 
PASSTHRU \. 26 0 

CODE ID1,O \. 81 0 

LEIN If \. 51 5 

DATAo-15 LEolAG 6 8 

MAXIMUM OUTPUT ENABLE/DISABLE TIMES 
Output tests specified with CL = 5pF and measured to O.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. 

OE 8yteo, 1 \. f DATo-15 30 30 

OEsc \. f SCO-7 30 30 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEOIAG A . (Positive-going pulse) I 15 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

2595tbl54 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 
2595tbl55 

Unit 

ns 

ns 
2595tbl56 

ns 

2595 tbl57 
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IDT39C60/-1/ AlB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

lOT 39C60-1 AC ELECTRICAL CHARACTERISTICS 
Guaranteed Military Range Performance: Temperature range: -SSOC to + 12SoC; VCC = S.OV ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.SV level. 

MAXIMUM PROPAGATION DELAYS CL = 50pF 

To Output 

From Input SC0-6 DATA0-15 ERROR MuLTERROR 

DATAo-15 31 59(1) 28 56 

CBo--£ (CODE ID = 000, 011) 25 55 25 50 

CBo--£ (CODE ID= 010,100,101,110,111) 30 38 31 37 

GENERATE ./ - 63 36 55 

\. 38 - - -
CORRECT - 49 - -
(Not Internal Control Mode) 

DIAG MODE(Not Internal Control Mode) 58 89 65 90 
PASSTHRU(Not Internal Control Mode) 39 51 34 54 

CODE ID 69 100 68 90 

LEIN ./ 39 82 43 66 
From latched to transparent 

LEoUT ./ - 33 - -
From latched to transparent 

LEolAG ./ 50 88 49 72 
From latched to transparent 

Internal Control Mode: LEolAG ./ 75 106 74 96 

From latched to transparent 

Internal Control Mode: DATAo-15 75 106 74 96 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAourmeasurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input 

From Input (Latchlna Datal Set-up Time Hold Time 

DATAo-15 \. LEIN 7 7 

CBo--£ (not applic. to CODE ID = 11) \. 5 7 

DATAo-15 \. LEoUT 39 5 

CBO-7 (CODE 10 = 000, 011) \. 38 0 

CBO-7 (CODE 10 = 010 100 101 110 111) \. 30 0 

CORRECT If \. 28 1 

DIAG MODE \. 84 0 

PASSTHRU \. 30 0 

CODE 101,0 \. 89 0 

LEIN 1./ \. 59 5 

DATAo-15 LEolAG 7 9 

MAXIMUM OUTPUT ENABLE/DISABLE TIMES 
Output tests specified with CL = SpF and measured to O.SV change of output voltage level. Test performed with 
CL = SOpF and correlated to CL = SpF. 

Enable Disable 
From Input Enable Disable To Output Max. Max. 

OE Byteo, 1 \. ./ DAT0-15 35 35 

OEsc \. ./ SC0-7 35 35 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEOIAG A (Positive·going pulse) I 15 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

2595 tbl5B 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

2595tbl59 

Unit 

ns 

ns 
2595 tbl60 

ns 

2595 tbl61 
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IDT39C60/·1/AiB 
16·BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT 39C60 AC ELECTRICAL CHARACTERISTICS 
Guaranteed Commercial Range Performance: Temperature range: O°C to +70°C; Vee ... 5.0V ± 5% 
The signals switch between OV and 3V with signal measured at the1.5V level. 

MAXIMUM PROPAGATION DELAYS CL .. 50pF 

To Output 

From Input SC~ DATA0-15 E"Ffmm MOLT ERROR 
DATA0-15 32 65(1) 32 50 

CB~ (CODE ID = 000, 011) 28 56 29 47 

CB~ (CODE ID .. 010,100,101,110,111) 28 45 29 34 

GENERATE ./ - 63 36 55 
\. 35 - - -

CORRECT - 45 - -
(Not Internal Control Mode) 

DIAG MODE(Not Internal Control Mode) 50 78 59 75 
PASSTHRU(Not Internal Control Mode) 36 44 29 46 

CODE ID 61 90 60 80 

LEIN ./ 39 72 39 59 
From latched to transparent 

LEoUT ./ - 31 - -
From latched to transparent 

LEOIAG ./ 45 78 45 65 
From latched to transparent 

Internal Control Mode: LEolAG ./ 67 96 66 86 
From latched to transparent 

Internal Control Mode: DATA0-15 67 96 66 86 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAouTmeasurement requires timing as shown below. 

MINIMUM SET UP AND HOLD TIMES RELATIVE TO LATCH ENABLES -
To Input 

From Input (Latchln!1 Data) Set-up Time Hold Time 

DATA0-15 \. LEIN 6 7 

CBo-6 (not applic. to CODE ID = 11) \. 5 6 

DATA0-15 \. LEoUT 44 5 

CBO-7 (CODE ID = 000, 011) \. 35 a 
CBO-7 (CODE ID = 010 100 101 110 111) \. 27 a 
CORRECT If \. 26 1 

DIAG MODE \. 69 a 
PASSTHRU \. 26 a 
CODE ID1.0 \. 81 a 
LEIN 1./ \. 51 5 

DATA0-15 LEOIAG 6 8 

MAXIMUM OUTPUT ENABLE/DISABLE TIMES 
Output tests specified with CL = 5pF and measured to O.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. 

OE Byteo, 1 \. ./ DATo-15 30 30 

OEsc \. ./ SCo-7 30 30 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEOIAG A (Positive-going pulse) I 15 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

2595tbl62 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 
2595tbl63 

Unit 

ns 

ns 
2595tbl64 

ns 

2595 tbl65 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

MAXIMUM PROPAGATION DELAYS CL", 50pF 

To Output 

From Input SC0-6 DATA0-15 amoR" MOLT ERROR 

DATAo-15 35 73(1) 36 56 

CBo-6 (CODE 10 '" 000, 011) 30 61 31 50 

CBo-6 (CODE 10", 010, 100,101,110, 111) 30 50 31 37 

GENERATE f - 63 36 55 
"\. 38 - - -

CORRECT - 49 - -
(Not Internal Control Mode) 

DIAG MODE(Not Internal Control Mode) 58 89 65 90 
PASSTHRU(Not Internal Control Mode) 39 51 34 54 

CODE 10 69 100 68 90 

LEIN f 44 82 43 66 
From latched to transparent 

LEoUT f - 33 - -
From latched to transparent 

LEolAG f 50 88 49 72 
From latched to transparent 

Internal Control Mode: LEolAG f 75 106 74 96 

From latched to transparent 

Internal Control Mode: DATAo-15 75 106 74 96 
Via Diagnostic Latch 

NOTE: 
1. DATAIN to corrected DATAouTmeasurement requires timing as shown below. 

MINIMUM SET·UPAND HOLD TIMES RELATIVE TO LATCH ENABLES 

To Input 
From Input (Latching Data) Set-up Time Hold Time 

DATAo-15 "\. LEIN 7 7 

CBo-6 (not applic. to CODE 10 '" 11) "\. 5 7 

DATA0-15 "\. LEoUT 50 5 

CBO-7 (CODE 10 '" 000, 011) "\. 38 0 

CBO-7 (CODE 10 '" 010 100 101 110 111) "\. 30 0 

CORRECT If "\. 28 1 

DIAG MODE "\. 84 0 
PASSTHRU "\. 30 0 

CODE 101,0 "\. 89 0 

LEIN If "\. 59 5 

DATAo-15 LEolAG 7 9 

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. 

OE Byteo, 1 "\. f DATo-15 35 35 

OEsc "\. f SC0-7 35 35 

MINIMUM PULSE WIDTHS I Min. I 
LEIN, LEoUT, LEOIAG A (Positive-going pulse) I 15 I 

8.10 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

2595 tbl 66 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns ,,, .. ," EI 
Unit 

ns 

ns 
2595tbl67 

ns 

2595tbl69 
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IDT39C60/-1/A1B 
16-BIT CMOS DETECTION AND CORRECTION UNIT 

IDT39C60 - DATAIN TO CORRECTED 
DATAoUT TIMING (Two cycles shown) 

OEBYTE J. " / 
~2-

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

-~/ 

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

Timing Parameter Min.! 
From To Max. 

1.-0EBYTE = High to DATAoUT Disabled Max. 
2.-0EBYTE = Low to DAT AOUT Enabled Max. 

__ ~ ____ ,,~ ____ 3'~1'-~~_~11~~~,~~",~~=~_ 
DATA Bus DATAIN 

3.-DATAlN to Corrected DATAoUT Max. 

4 4.-DATAlN Set-up to LEIN = Low Min. 
5.-DATAlN Hold to LEIN = Low Min. 

LEIN 
6.-LEIN = High to DATAoUT Max. 
• = (Memory/System dependent) 

to to to 2595 drw 12 
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IDT39C60/-1/AIB 
16-BIT CMOS DETECTION AND CORRECTION UNIT 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times Wins 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 12 

2595 tbl 70 

IDT39C60 INPUT/OUTPUT INTERFACE CIRCUIT 

IIH 
~ 

INPUTS 0---" 

ESD 
PROTECTION 

2595 drw 19 

Figure 10. Input Structure (All Inputs) 

TEST CIRCUIT LOAD 

DEFINITIONS: 
CL = Load capacitance: includes jig and probe capacitance 
RL = Termination resistance: should be equal to ZOUT of the Pulse Generator 

Figure 12. 

8.10 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Test Switch 

Disable Low 
Enable Low Closed 

All Other Outputs Open 

2595 tbl71 

Vee 

OUTPUTS 

2595 drw 20 

Figure 11. Output Structure 
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32-BIT CMOS 
IDT49C460 

IDT49C460A ~® ERROR DETECTION IDT49C460B 

AND CORRECTION UNIT IDT49C460C 
IDT49C460D Integrated Device Technology, Inc. 

FEATURES: 
• Fast 

-IDT49C460D 
-IDT49C460C 
- I DT 49C460 8 
- I DT 49C460A 
-IDT49C460 

• Low-power CMOS 

Detect 
12ns (max.) 
16ns (max.) 
25ns (max.) 
30ns (max.) 
40ns (max.) 

- Commercial: 95mA (max.) 
- Military: 125mA (max.) 

• Improves system memory reliability 

Correct 
18ns (max.) 
24ns (max.) 
30ns (max.) 
36ns (max.) 
49ns (max.) 

-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 
• Functional replacement for 32- and 64-bit configurations of 

the 2960 
• Available in PGA, PLCC and Fine Pitch Flatpack 
• Military product compliant to MIL-STD-883, Class 8 
• Standard Military Drawing #5962-88533 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT49C460s are high-speed, low-power, 32-bit Error 

Detection and Correction Units which generate check bits on 
a 32-bit data field according to a modified Hamming Code and 
correct the data word when check bits are supplied. The 
IDT49C460s are performance-enhanced functional replace­
mentsfor32-bitversionsofthe2960. When performing a read 
operation from memory, the IDT 49C460s will correct 100% of 
all single bit errors and will detect all double bit errors and 
some triple bit errors. 

The IDT49C460s are easily cascadable to 64-bits. Thirty­
two-bit systems use 7 check bits and 64-bit systems use 8 
check bits. For both configurations, the error syndrome is 
made available. 

The I DT 49C460s incorporate two built-in diagnostic modes. 
80th simplify testing by allowing for diagnostic data to be 
entered into the device and to execute system diagnostics 
functions. 

They are fabricated using CEMOSTM, a CMOS technology 
designed for high-performance and high-reliability. The 
devices are packaged in a 68-pin ceramic PGA, PLCC and 
Ceramic Quad Flatpack. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class 8, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 

CB~~--+-~----------------------------------------~ 

LEIN 1->+---+-..-------' 

LEOIAG L...>----+---------' 

LEoUT/~ D-----1:----l~---:-----""'-1------. 
CORRECT ~--------l~ 
CODE 101.0 L...>--------l~ 

DIAG MODE1.0 L:>--------l~ ________ j-----. 

CEMOS is a 1rademark of Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IC1992 Integrated Device Technology, Inc. 8.11 

SC()-7 

~ 
MOLT ERROR 

2584 drw 01 

MAY 1992 

05C·9017/5 
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lOT 49C460/ AlB/C/O 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATIONS 

w 
0 
0 
~ 

~d~ 0 

£5 81~ w-
-10 

Vee 10 

02 11 

03 12 

04 13 

05 14 

06 15 

07 16 
Os 17 

GNO 18 
09 19 

010 20 
011 21 
012 22 
013 23 
014 24 
015 25 
OEl 26 

0 
w 
o ~ 
00 ~ 
~-
(!)w w 
<t;0 81Ul _0 
00 00 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

c;;~O)re~re 
",0 
"'Z 

008000 O(!) 
OESIGNATES 

PIN 1 FOR 
PLCCONLY 

024 

023 

022 

021 

020 

019 

018 

017 
Vee 
016 

OE2 
LEoUT/G EN ERA TE 

CORRECT 
LEolAG 
ERROR 
MULTERROR 

GNO 

2728 2930 31 32 33343536 3738 3940 41 42 43 

PLCC 
TOPVIEW 

8.11 

2584 drw 02 
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IDT49C460/AlBICID 
32-81T CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 68676665646362 61 

Vee 10 

1 
60 024 

02 11 59 023 

03 12 58 022 

04 13 PIN 1 IDENTIFICATION 57 021 

05 14 56 020 

06 15 55 019 

07 16 54 018 

08 17 53 017 

GNO 18 CALL FOR PKG DRAWING 52 Vee 
09 19 (AVAILABLE ONLY FOR MILITARY PRODUCT) 51 016 

010 20 50 OE2 

011 21 49 LEour/GEN ERATE 
012 22 48 CORRECT 

013 23 47 LEOIAG 
014 24 46 ERROR 

015 25 45 MULTERROR 

DEl 26 44 GNO 

2728 2930 31 323334 3536 3738 3940 41 4243 

2584 drw 03 

mm~m~oom~ooa8ooaog 
OOOOOOOOWWWWWWWW~ 

FINE PITCH FLATPACK 
TOPVIEW 

8.11 3 



IDT49C460lAlB/CID 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

53 

D25 
D27 
D26 
D29 
D2B 
D31 
D30 

CODE IDa 
OE3 

DIAG MODEo 
CODE ID1 

LEIN 

DIAG MODE1 
Do 

OEo 
D1 

PGA 
TOPVIEW 
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IDT49C460/AlB/CID 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Pin Name I/O Description 

DATA0-31 VO 32 bidirectional data lines provide input to the Data Input Latch and Diagnostic Latch and also receive output from 
the Data Output Latch. DATAo is the LSB; DATA31 is the MSB. 

CB0-7 I Eight check bit input lines input check bits for error detection and also used to input syndrome bits for error 
correction in 64-bit applications. 

LEIN I Latch Enable is for the Data Input Latch. Controls latching of the input data. Data Input Latch and Check Bit Input 
Latch are latched to their previous state when LOW. When HIGH, the Data Input Latch and Check Bit Input Latch 
follow the input data and input check bits. 

LEoUTI A multifunction pin which, when LOW, is in the Check Bit Generate Mode. In this mode, the device generates the 

GENERATE check bits or GENERATE partial check bits specific to the data in the Data Input Latch. The generated check bits 
are placed on the SC outputs. Also, when LOW, the Data Out Latch is latched to its previous state. 

When HIGH, the device is in the Detect or Correct Mode. In this mode, the device detects single and multiple 
errors and generates syndrome bits based upon the contents of the Data Input Latch and Check Bit Input Latch. 
In the Correct Mode, single bit errors are also automatically corrected and the corrected data is placed at the 
inputs of the Data Output Latch. The syndrome result is placed on the SC outputs and indicates in a coded form 
the number of errors and the specific bit-in-error. When HIGH, the Data Output Latch follows the output of the 
Data Input Latch as modified by the correction logic network. In Correct Mode, single bit errors are corrected by 
the network before being loaded into the Data Output Latch. In Detect Mode, the contents of the Data Input Latch 
are passed through the correction network unchanged into the Data Output Latch. The Data Output Latch is 
disabled, with its contents unchanged, if the EDC is in the Generate Mode. 

SCO-7 0 Syndrome Check Bit outputs. Eight outputs which hold the check bits and partial check bits when the EDC is in 
the Generate Mode and will hold the syndrome/partial syndrome bits when the device is in the Detect or Correct 
modes. All are 3-state outputs. 

OEsc I Output Enable-Syndrome Check Bits. In the HIGH condition, the SC outputs are in the high impedance state. 
When LOW, all SC output lines are enabled. 

ERROR 0 In the Detect or Correct Mode, this output will go LOW if one or more data or check bits contain an error. When 
HIGH, no errors have been detected. This pin is forced HIGH in the Generate Mode. 

MULT 0 In the Detect or Correct Mode, this output will go LOW if two or more bit errors have been detected. A HIGH level 
ERROR indicates that either one or no errors have been detected. This pin is forced HIGH in the Generate Mode. 

CORRECT I The correct input which, when HIGH, 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 device will 
drive data directly from the Data Input Latch to the Data Output Latch without correction. 

OEBYTE0-3 I Output Enable-Bytes 0,1,2,3. Data Output Latch. Control the three-state output buffers for each of the four 
bytes of the Data Output Latch. When LOW, they enable the output buffer of the Data Output Latch. When HIGH, 
they force the Data Output Latch buffer into the high impedance mode. One byte of the Data Output Latch is 
easily activated by separately selecting the four enable lines. 

DIAG I Select the proper diagnostic mode. They control the initialization, diagnostic and normal operation of the EDC. 
MODE1,0 

CODE 101,0 I These two code identification inputs identify the size of the total data word to be processed. The two allowable 
data word sizes are 32 and 64 bits and their respective modified Hamming Codes are designated 32139 and 
64172. Special CODE ID1,0, input 01 is also used to instruct the EDC that the signals CODE 101,0, DIAG MODE1,0 
and CORRECT are to be taken from the Diagnostic Latch rather than from the input control lines. 

LED lAG I This is the Latch Enable for the Diagnostic Latch. When HIGH, the Diagnostic Latch follows the 32-bit data on the 
input lines. When LOW, 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 101,0, DIAG MODE1,0 and CORRECT. 

2584 tbl 01 
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lOT 49C460/ AlB/C/O 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

EDC ARCHITECTURE SUMMARY 
The lOT 49C460s are high-performance cascadable EDCs 

used for check bit generation, error detection, error correction 
and diagnostics. The function blocks for this 32-bit device 
consist of the following: 

• Data Input Latch 
• Check Bit Input Latch 
• Check Bit Generation'Logic 
• Syndrome Generation Logic 
• Error Detection Logic 
• Error Correction Logic 

• Data Output Latch 
• Diagnostic Latch 
• Control Logic 

DATA INPUT/OUTPUT LATCH 
The Latch Enable Inputl LEIN, controls the loading of 32 bits 

of data to the Data In Latch. The,data from the DATA lines can 
be loaded in the Diagnostic Latch' under control of the 
Diagnostic Latch Enable, LEoIAG, giving check bit information 
in one byte and control information in another byte. The 
Diagnostic Latch is used in the Internal Control Mode or in one 
of the diagnostic modes. The Data Output Latch has buffers 
that place data on the DATA lines. These buffers are split into 
four 8-bit buffers, each having their own output enable con­
trols. This feature facilitates byte read and byte modify 
operations. 

CHECK BIT GENERATION LOGIC 
This generates the appropriate check bits for the 32 bits of 

data in the Data Input Latch. The modified Hamming Code is 
the basis for generating the proper check bits. 

SYNDROME GENERATION LOGIC 
In both the Detect and Correct modes, this logic does a 

comparison on the check bits read from memory against the 
newly generated set of check bits produced for the data read 
in from memory. Matching sets of check bits mean no error 
was detected. If there is a mismatch, one or more of the data 
or check bits is in error. Syndrome bits are produced by an 
exclusive-OR of the two sets of check bits. Identical sets of 
check bits mean the syndrome bits will be all zeros. If an error 
results, the syndrome bits can be decoded to determine the 
number of errors and the specific bit-in-error. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ERROR DETECTION LOGIC 
This part of the device decodes the, syndrome bits 

generated by the Syndrome Generation Logic. With no errors 
in either the input data or check bits, both the ERROR and 
MUL TERROR outputs are HIGH. ERROR will go low if one 
error is detected. MUL TERROR and ERROR will both go low 
if two or more errors are detected. 

ERROR CORRECTION LOGIC 
In single error cases, this logic complements (corrects) the 

single data bit-in-error. This corrected data is loaded into the 
Data Output Latch, which can then be read onto the bidirec­
tional data lines. If the error is resulting from one of the check 
bits, the correction logic does not place corrected check bits 
on the syndrome/check bit outputs. If the corrected check bits 
are needed, the EDC must be switched to the Generate Mode. 

DATA OUTPUT LATCH AND OUTPUT BUFFERS 
The Data Output Latch is used for storing the result of an 

error correction operation. The latch is loaded from the 
correction logic under control of the Data Output Latch En­
able, LEoUT. The Data Output Latch may also be directly 
loaded from the Data Input Latch in the PASSTHRU mode. 
The Data Output Latch buffer is split into 4 individual buffers 
which can be enabled by 0E0-3 separately for reading onto 
the bidirectional data lines. 

DIAGNOSTIC LATCH 
The diagnostic latch is loadable under control of. the 

Diagnostic Latch Enable, LEoIAG, from the bidirectional data 
lines. Check bit information is contained in one byte while the 

, other byte contains the control information. The Diagnostic 
Latch is used for driving the device when in the Internal Control 
Mode, or for supplying checkbits when in one of the diagnostic 
modes. 

CONTROL LOGIC 
Specifies in which mode the device will be operating in. 

, Normal operation is when the control logic is driven by external 
control inputs. In the Internal Control Mode, the control signals 
are read from the Diagnostic Latch. Since LEoUT and 
GENERATE are controlled by the same pin, the latching 
action (LEoUT from high to low) of the Data Output Latch 
causes the EDC to go into the Generate Mode. 
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IDT49C460/AlB/CID 
32·81T CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED PRODUCT DESCRIPTION Dlag Dlag 
The IDT 49C460 EDC units contain the logic necessary to 

generate check bits on 32 bits of data input according to a 
modified Hamming Code. The EDC can compare internally 
generated check bits against those read with the 32-bit data 
to allow correction of any single bit data error and detection of 
all double (and some triple) bit errors. The IDT49C460s can 
be used for 32-bit data words (7 check bits) and 64-bit (8 check 
bits) data words. 

Correct Mode1 Modeo Diagnostic Mode Selected 

WORD SIZE SELECTION 
The two code identification pins, CODE I D1, 0, are used to 

determine the data word size that is 32 or 64 bits. They also 
select the Internal Control Mode. Table 4 defines all possible 
slice identification codes. 

CHECK AND SYNDROME BITS 
The IDT 49C460s provide either check bits or syndrome 

bits on the three-state output pins, SC0-7. Check bits are 
generated from a combination of the Data Input bits, while 
syndrome bits are an exclusive-OR of the check bits gener­
ated 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 (some triple) error was detected. 
The check bits are labeled: 

Co, C1, C2, C3, C4, Cs, C6 for the 32-bit configuration 
Co, C1, C2, C3, C4, Cs, C6, C7 for the 64-bit configuration 

Syndrome bits are similarly labeled So through S7. 

X 

X 

X 

1 

0 

Operating 
Mode DM1 DMo Generate Correct DATAoUT Latch 

Generate 0 0 0 X LEoUT= LOW (1) 
1 0 

Detect 0 0 1 0 DATAIN Latch 
0 1 

Correct 0 0 1 1 DATAIN Latch wI 
0 1 Single Bit Correction 

PASSTHRU 1 1 1 0 DATAIN Latch 

Diagnostic 0 1 0 X -
Generate 

Diagnostic Detect 1 0 1 0 DATAIN Latch 

Diagnostic Correct 1 0 1 1 DATAIN Latch wI 
Single Bit Correction 

Initialization 1 1 1 1 DATAIN Latch 
Set to 0000(3) 

0 0 Non-diagnostic Mode. Normal 
EDC function in this mode. 

0 1 Diagnostic Generate. The con 
tents of the Diagnostic Latch are 
substituted for the normally 
generated check bits when in the 
Generate Mode. The EDC 
functions normally in the Detect or 
Correct modes. 

1 0 Diagnostic Detect/Correct. In 
either mode, the contents of the 
Diagnostic Latch are substituted 
for the check bits normally read 
frol11 the Check Bit Input Latch. 
The EDC functions normally in the 
Generate Mode. 

1 1 Initialize. The Data Input Latch 
outputs are forced to zeros and 
latched upon removal of Initialize 
Mode. 

1 1 PASSTHRU. 
2584tb102 

Table 2. Diagnostic Mode Control 

SC0-7 ERBOB 
(OEsc= LOW) MULTERROR 

Check Bits Generated from High 
DATAIN Latch 

Syndrome Bits DATAINI Error Dep (2) 
Check Bit Latch 

Syndrome Bits DATAINI Error Dep 
Check Bit Latcn 

Check Bit Latch High 

Check Bits from Diagnostic Latch High 

Syndrome Bits DATAINI Error Dep 
Diagnostic Latch 

Syndrome Bits DATAINI Error Dep 
Diagnostic Latch 

- -

Internal CODE ID1,O = 01 (Control Signals CODE ID1,O, DIAG MODE1,O and CORRECT are taken from Diagnostic Latch.) 

NOTES: 2584 tbl 03 

1. In Generate Mode, data is read into the EDe unit and the check bits are generated. The same data is written to memory along with the check bits. Since 
the DATAoUT Latch is not used in the Generate Mode, LEoUT (being LOW since it is tied to Generate) does not affect the writing of check bits. 

2. Error Dep (Error Dependent): ERROR will be low for single or multiple errors, with MUL T ERROR low for double or mUltiple errors. Both signals are high 
for no errors. 

3. LEIN is LOW. 

Table 3. IDT49C460 Operating Modes 
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lOT 49C460/ AlB/C/O 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

OPERATING MODE SELECTION 
Tables 2 and 3 describe the nine operating modes of the 

IDT49C460s. The Diagnostic Mode pins - DIAG MODEo,1 
- define four basic areas of operation. GENERATE and 
CORRECT further divide operation into 8 functions, with 
CODE 101,0 defining the ninth mode as the Internal Mode. 

Generate Mode is used to display the check bits on the 
outputs SC0-7. The Diagnostic Generate Mode displays 
check bits as stored in the Diagnostic Latch. 

Detect Mode provides an indication of errors or multiple 
errors on the outputs ERROR and MUL T ERROR. Single bit 
errors are not corrected in this mode. The syndrome bits are 
provided on the outputs SC0-7. For the Diagnostic Detect 
Mode, the syndrome bits are generated by comparing the 
internally generated check bits from the Data In Latch with 

Code 101 Code 100 Slice Selected 

0 0 32·Bit 
0 1 Internal Control Mode 
1 0 64-Bit, Lower 32-Bit (0-31) 

1 1 64-Bit, Upper 32-Bit (32-63) 
2584tb104 

Table 4. Slice Identification 

DATAo-<ll HIGH Cs C5 C4 C3 C2 Cl Co 

DATAo-<ll CB7 CBs CBs CB4 CB3 CB2 CBl CBo 

IDT49C460 CODE iDl.0 0,0 

SQ S~ S~ s~ S~ S~ s~ s~ 

2584 drw05 

Figure 1. 32-BIt Configuration 

o 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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 as input to the Data Out Latches. Again, the 
Diagnostic Correct Mode will correct single bit errors as 
determined by syndrome bits generated from the data input 
and contents of the diagnostic latches. 

The Initialize Mode provides check bits for all zero bit data. 
Data Input Latches are set, latched to a logic zero and made 
available as input to the Data Out Latches. 

The Internal Mode disables the external control pins DIAG 
MODEo,1 and CORRECT to be defined by the Diagnostic 
Latch. Even CODE 101,0, although externally set to the 01 
code, can be redefined from the Diagnostic Latch data. 

DATA32-63 

32 

CHECK-BIT INPUTS 

IDT49C460 
(LOWER 32 BITS) 

OEsc 
1/8 

IDT74FCT240 

OEsc 1+---4--...1 

1,1 

ERROR 
ERROR SYNDROME/ 2584 drw 06 

CHECK BITS 

Figure 2. 64-Blt Configuration 

Figure 3. 32-Blt Data Format 
2584drw 07 

2584drw 08 
Figure 4. 64-Blt Data Format 
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IDT49C460/AlBIClD 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

32·81T DATA WORD CONFIGURATION 
A single IDT49C460 EDC unit, connected as shown in 

Figure 1, provides all the logic needed for single bit error 
correction and double bit error detection of a 32-bit data field. 
The identification code indicates 7 check bits are required. 
The CB7 pin should be HIGH. 

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 7 indicates the decoding of the seven 
syndrome bits to identify 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. 

Figure 3 indicates the 39-bit data format for two bytes of 
data and 7 check bits. Table 3 describes the operating mode 
available. 

Table 6 indicates the data bits participating in the check bit 
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 
Mode. Check bits from the respective latch are passed, 
unchanged, in the PASSTHRU or Diagnostic Generate Mode. 

Syndrome bits are generated by an exclusive-OR or the 

BITO 
BIT 1 
BIT2 
BIT3 
BIT4 
BIT5 
BIT6 
BIT? 
BIT8 
BIT9 
BIT10 
BIT 11 
BIT 12 
BIT 13-31 

In the Correct Mode, the syndrome bits are used to 
complement (correct) single bit errors in the data bits. For 
double or multiple error detection, the data available as input 
to the Data Out Latch is not defined. 

Table 5 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 SC0-7 outputs. The Internal Mode substitutes the 
indicated bit position fort'be external control signals. 

CBo DIAGNOSTIC 
CBl DIAGNOSTIC 
CB2 DIAGNOSTIC 
CB3 DIAGNOSTIC 
CB4 DIAGNOSTIC 
CBs DIAGNOSTIC 
CBe DIAGNOSTIC 
CB7 DIAGNOSTIC 
CODE 100 
CODE 101 
DIAG MODEo 
DIAG MODEl 
CORRECT 
DON'T CARE 

2584 drw 05 
Table 5. 32·Blt Diagnostic Latch Coding Format 

Generated Participating Data Bits 

Check Bits Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 
Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (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 

Ce Even (XOR) X X X X X X X X 
2584tbl06 

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 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

Cs Odd (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 

Ce Even (XOR) X X X X X X X X 
2584tbl07 

Table 6. 32-Blt Modified Hamming Code-Check Bit Encode Chart 
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IDT49C460/AlBICID 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

IHex 0 1 2 3 4 5 6 7 
5yndrome 56 0 0 0 0 1 1 1 1 

Bits 55 0 0 1 1 0 0 1 1 

54 0 1 0 1 0 1 0 1 
r--
Hex 53 52 51 50 

0 0 0 0 0 . C4 C5 T C6 T T 30 

1 0 0 0 1 CO T T 14 T M M T 

2 0 0 1 0 C1 T T M T 2 24 T 

3 0 0 1 1 T 18 8 T M T T M 

4 0 1 0 0 C2 T T 15 T 3 25 T 

5 0 1 0 1 T 19 9 T M T T 31 

6 0 1 1 0 T 20 10 T M T T M 

7 0 1 1 1 M T T M T 4 26 T 

8 1 0 0 0 C3 T T M T 5 27 T 

9 1 0 0 1 T 21 11 T M T T M 

A 1 0 1 0 T 22 12 T 1 T T M 

B 1 0 1 1 17 T T M T 6 28 T 

C 1 1 0 0 T 23 13 T M T T M 

D 1 1 0 1 M T T M T 7 29 T 

E 1 1 1 0 16 T T M T M M T 

F 1 1 1 1 T M M T 0 T T M 

NOTES: 2584tbl08 

1. • = No errors detected 
2. Number = The number of the single bit-in-error 
3. T = Two errors detected 
4. M = Three or more errors detected 

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

64-BIT DATA WORD CONFIGURATION 
Two IDT49C460 EDC units, connected as shown in Figure 

2, provide all the logic needed for single bit error detection and 
double bit error detection of a 64-bit data field. Table 4 gives 
the COD E I D1,O values needed for distinguishing the upper 32 
bits from the lower 32 bits. Valid syndrome, check bits and the 
ERROR and MULT ERROR signals come from the IC with the 
CODE ID1,o = 11. Control signals not indicated are connected 
to both units in parallel. The EDC with the CODE ID1,O = 10 
has the OEsc grounded. The OEsc selects the syndrome bits 
from the EDC with CODE ID1,o = 11 and also controls the 
check bit buffers from memory. 

Data In bits 0 through 31 are connected to the same 
numbered inputs of the EDC unit with CODE ID1,o = 10, while 
Data In bits 32 through 63 are connected to Data Inputs 0 to 
31, respectively, for the EDC unit with CODE 101,0 = 11. 

Figure 4 indicates the 72~bit data format of 8 bytes of data 
and 8 check bits. Check bits are input to the EDC unit with 
CODE 101,0 = 10 through a three-state buffer unit such as the 
IDT74FCT244. Correction of single bit errors of the 64-bit 
configuration requires a feedback of syndrome bits from the 
upperEDC unittothe lower EDC unit. The MUXshown onthe 
functional block diagram is used to select the CB0-7 pins as 
the syndrome bits rather than interriclily generated syndrome 
bits. 

8.11 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Table 3 describes the operating modes available for the 641 
72 configuration. 

Table 11 indicates the data bits participating in the check bit 
generation. For example, check bit Co is 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 
modes. Check bits are passed as stored in the PASSTH RU or 
Diagnostic Generate modes. 

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 9 indicates the decoding of the 8 syndrome 
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 
complement (correct) single bit errors in the data bits. For 
double or multiple error detection, the data available as input 
to the Data Out Latch is not defined. 

Tables 8A and 8B define 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 SC0-7 outputs. The Internal Mode sub­
stitutes the indicated bit position for the external control 
signals. 

Performance data is provided in Table 10, relating a single 
lOT 49C460 EDC with the two cascaded units of Figure 2. As 
indicated, a summation of propagation delays is required from 
the cascading arrangement of EDC units. 

Bit Internal Function 

0 CBo DIAGNOSTIC 

1 CBl DIAGNOSTIC 

2 CB2 DIAGNOSTIC 

3 CB3 DIAGNOSTIC 

4 CB4 DIAGNOSTIC 

5 CBs DIAGNOSTIC 

6 CBs DIAGNOSTIC 

7 CB7 DIAGNOSTIC 

8 CODE IDa LOWER 32-BIT 

9 CODE IDl LOWER 32-BIT 

10 DIAG MODEo LOWER 32-BIT 

11 DIAG MODEl LOWER 32-BIT 

12 CORRECT LOWER 32-BIT 

13-31 DON'T CARE 

32-39 DON'T CARE 

40 CODE IDa UPPER3~BIT 

41 CODE IDl UPPER 32-BIT 

42 DIAG MODEo UPPER 32-BIT 

43 DIAG MODEl UPPER 32-BIT 

44 CORRECT UPPER 32-BIT 

45-63 DON'T CARE 
2584tbl09 

Table 8A. 64-Bit Diagnostic Latch-Codlng Format 
(Diagnostic and Correct Mode) 
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lOT 49C460/ AlB/c/D 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Bit Internal Function 
0--7 DON'T CARE 

8 CODE IDo LOWER 32-BIT 
9 CODE ID1 LOWER 32-BIT 

10 DIAG MODEo LOWER 32-BIT 
11 DIAG MODE1 LOWER 32-BIT 
12 CORRECT LOWER 32-BIT 

13-31 DON'T CARE 
32 CBo DIAGNOSTIC 
33 CB1 DIAGNOSTIC 
34 CB2 DIAGNOSTIC 
35 CBa DIAGNOSTIC 
36 CB4 DIAGNOSTIC 
37 CBs DIAGNOSTIC 
38 CB6 DIAGNOSTIC 
39 CB7 DIAGNOSTIC 
40 CODE IDo UPPER 32-BIT 
41 CODE ID1 UPPER 32-BIT 
42 DIAG MODEo UPPER 32-BIT 
43 DIAG MODE1 UPPER 32-BIT 
44 CORRECT UPPER 32-BIT 

45-63 DON'T CARE 
2584tbl10 

Table 8B. 64·Blt DIagnostic Latch-Codlng Format (DIagnostic and Correct Mode) 

I Hex 0 1 2 3 4 5 6 7 8 9 A B C D E F 

57 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
5yndrome 56 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

Bits 5!! 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 
54 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 .---

Hex 53 52 51 50 

0 0 0 0 0 * C4 C5 T C6 T T 62 C7 T T 46 T M M T 

1 0 0 0 1 CO T T 14 T M M T T M M T M T T 30 

2 0 0 1 0 C1 T T M T 34 56 T T 50 40 T M T T M 

3 0 0 1 1 T 18 8 T M T T M M T T M T 2 24 T 

4 0 1 0 0 C2 T T 15 T 35 57 T T 51 41 T M T T 31 

5 0 1 0 1 T 19 9 T M T T 63 M T T 47 T 3 25 T 

6 0 1 1 0 T 20 10 T M T T M M T T M T 4 26 T 

7 0 1 1 1 M T T M T 36 58 T T 52 42 T M T T M 

8 1 0 0 0 C3 T T M T 37 59 T T 53 43 T M T T M 

9 1 0 0 1 T 21 11 T M T T M M T T M T 5 27 T 

A 1 0 1 0 T 22 12 T 33 T T M 49 T T M T 6 28 T 

B 1 0 1 1 17 T T M T 38 60 T T 54 44 T 1 T T M 

C 1 1 0 0 T 23 13 T M T T M M T T M T 7 29 T 

D 1 1 0 1 M T T M T 39 61 T T 55 45 T M T T M 

E 1 1 1 0 16 T T M T M M T T M M T 0 T T M 

F 1 1 1 1 T M M T 32 T T M 48 T T M T M M T 

NOTES: 2584tbl11 

* = No errors detected T = Two errors detected 
Number = The number of the single bit-in-error M = Three or more errors detected 

Table 9. Syndrome Decode to Blt-ln-Error (64-Blt Configuration) 
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lOT 49C460/ AlB/C/O 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

64-Blt 
Propagation Delay 

From To Component Delay for IDT49C460 AC Specifications 

DATA Check Bits Out (DATA TO SC) + (CB TO SC, CODE 10 11) 

DATA Corrected DATAoUT (DATA TO SC) + (CB TO SC, CODE 10 11) + (CB TO DATA, CODE 10 10) 

DATA Syndromes Out (DATA TO SC) + (CB TO SC, CODE 10 11) 

DATA ERROR for 64 Bits (DATA TO SC) + (CB TO ERROR, CODE 10 11) 

DATA MUL T ERROR for 64 Bits (DATA TO SC) + (CB TO MUL T ERROR, CODE 10 11) 
2584 tbl12 

Table 10. Key Calculations for the 64-Blt Configuration 
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IDT49C460/AlB/CID 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Generated Participating Data Bits 

Check Bits Parity 0 1 2 3 4 5 6 7 8 9 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 X X X X X X 

Cs Odd (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 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 
25841bl13 

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 

C2 Odd (XNOR) X X X X X X X X 

Cs Odd (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 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 
25841bl14 

Generated Participating Data Bits 

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 

C1 Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

Cs Odd (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 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 
2584tbl15 

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 X X 

C1 Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

Cs Odd (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 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 

NOTE: 25841bl16 

1. The check bit is generated as either an XOR or XNOR of the 32 data bits noted by an ·X" in the table. 

Table 11. 64-Blt Modified Hamming Code-Check Bit Encoding 
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IDT49C460/AlB/C/D 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SCOUTPUTS 
The tables below indicate how the SCo-7 outputs are 

generated in each control mode of various CODE IDs (Internal 
Control Mode not applicable). 

CODE ID1,O 

Generate 00 10 11 

SCo~ PHO PH1 PH2 Ea CBo 

SC1~ PA PA PAEaCB1 

SC2~ PB PB PB Ea CB2 

SC3~ PC PC PCEa CB3 

SC4~ PD PD PD Ea CB4 

SCs~ PE PE PE Ea CBs 

SC6~ PF PF PF Ea CB6 

SC7~ - PF PG Ea CB7 

Rnal Partial Rnal 
Check Bits Check Bits Check Bits 

2584 tbl17 

Diagnostic CODE ID1,O 

Generate 00 10 11 

SCo~ DLO DLO DL32 

SC1~ DL1 DL1 DL33 

SC2~ DL2 DL2 DL34 

SC3~ DL3 DL3 DL35 

SC4~ DL4 DL4 DL36 

SCs~ DL5 DL5 DL37 

SC6~ DL6 DL6 DL38 

SC7~ - DL7 DL39 

Rnal Partial Rnal 
Check Bits Check Bits Check Bits 

2584tbl18 

PASSTHRU 00 

SCo~ CO 

SC1~ C1 

SC2~ C2 

SC3~ C3 

SC4~ C4 

SCs~ C5 

SC6~ C6 

SC7~ -

Correct! 

Detect 00 

SCo~ PHO Ea Co 

SC1~ PAEaC1 

SC2~ PB Ea C2 

SC3~ PC Ea C3 

SC4~ PD Ea C4 

SCs~ PE Ea Cs 

SC6~ PF Ea C6 

SC7~ -
Rnal 

Syndrome 

Diagnostic 
Correct! 
Detect 00 

SCo~ PHD Ea DLO 

SC1~ PAEaDL1 

SC2~ PB Ea OL2 

SC3~ PC Ea OL3 

SC4~ PO Ea OL4 

SCs~ PE Ea OL5 

SC6~ PF Ea OL6 

SC7~ -
Rnal 

Syndrome 

CODE ID1,O 

10 11 

CO CBo 

C1 CB1 

C2 CB2 

C3 CB3 

C4 CB4 

C5 . CBs 

C6 CB6 

C7 CB7 

2584tb121 

Table 12. SCO·7 Outputs For Different Control Modes 

8.11 

CODE ID1,O 

10 11 

PH1 EaCo PH2 Ea CBo 

PAEa C1 PAEaCB1 

PB Ea C2 PB Ea CB2 

PC Ea C3 PCEaCB3 

PD Ea C4 PD EaCB4 

PE Ea Cs PE Ea CBs 

PF Ea Cs PF Ea CB6 

PF Ea C7 PG Ea CB7 

Partial Rnal 
Syndrome Syndrome 

2584 tbl19 

CODE 1D1 0 

10 11 

PH1 Ea OLD PH2Ea cSa 

PAEa OL1 PAEa CB1 

PB Ea OL2 PB Ea CB2 

PC Ea OL3 PCEaCB3 

PO Ea OL4 PO EaCB4 

PE Ea OL5 PE Ea CBs 

PFEa OL6 PF Ea CB6 

PF Ea DL7 PG Ea CB7 

Partial Rnal 
Syndrome Syndrome 

2584 tbl 20 
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IDT49C460/AlB/CID 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

DATA CORRECTION 
The tables below indicate which data output bits are 

corrected depending upon the syndromes and the COOE 
101,0 position. The syndromes that determine data correction 
are, in some cases, syndromes input externally via the CB 
inputs and, in some cases, syndromes input externally by that 
EOC (Si are the internal syndromes and are the same as the 
value of the SCi output of that EOC if enabled). 

8.11 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL EQUATIONS 
The equations below describe the IOT49C460 output val­

ues as defined by the value of the inputs and internal states. 

DEFINITIONS 

PAc 00$ 01 $ 02$ 04 $ 06 $ 08 $ 010 $ 012 $ 016 €a 017 
$ 018 $ 020 $ 022 $ 024 $ 026 $ 028 

PB= 00$03$04$ 07$09$ 010$ 013$ 015 $016 $019 
$ 020 $ 023 $ 025 $ 026 $ 029 $ 031 

PC=00$01 $05$06$07$011 $012$D13$016$017 
$ 021 $ 022 $ 023 $ 027 $ 028 $ 029 

PO= 02$ 03$04$05$ 06$07$ 014$ 015$018$019 
$ 020 $ 021 $ 022 $ 023 $ 030 $ 031 

PE = 08 $ 09 $ 010 $ 011 $ 012 $ 013 $ 014 $ 015 €a 024 
$ 025 $ 026 $ 027 $ 028 $ 029 $ 030 $ 031 

PF = 00 $ 01 $ 02 $ 03 $ 04 $ 05 $ 06 $ 07 $ 024 $ 025 
$ 026 $ 027 $ 028 $ 029 $ 030 $ 031 

PG = 08 $ 09 $ 010 $ 011 $ 012 $ 013 $ 014 $ 015 $ 016 
$ 017 $ 018 $ 019 $ 020 $ 021 $ 022 $ 023 

PHO = 00 $ 04$ 06$ 07$ 08$ 09$ 011 $ 014$ 017$ 018 
$ 019 $ 021 $ 026 $ 028 $ 029 $ 031 

PH1 =01 $02$03$05$08$09$011 $014$017$018 
$ 019 $ 021 $ 024 $ 025 $ 027 $ 030 

PH2= 00 $ 04 $ 06$ 07$ 010$ 012 $ 013$ 015$ 016 $ 
020 $ 022 $ 023 $ 026 $ 028 $ 029 $ 031 

15 



lOT 49C460/ AlB/C/O 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = + 25°C, f = 1.0MHz) 
Symbol Rating Com'l. Mil. Unit Symbol Parameter (1) Conditions 

VTERM Terminal Voltage -0.5 to -0.5 to V CIN Input Capacitance VIN = OV 
with Respect to Vee + 0.5V Vee + 0.5V 
GND COUT Output Capacitance VOUT= OV 

NOTE: Vee Power Supply -0.5 to +7.0 -0.5 to +7.0 V 
Vottage 

1. This parameter is sampled and not 100% tested. 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output Current 30 30 mA 
NOTE: 2584 tbl24 

1. Stresses greater 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 device at these or any other 
conditions above those indicated in the operational sections of this 
specifications is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol· Parameter Test Conditions (1) Min. Typ. (2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level(4) 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level(4) - -
IIH Input HIGH Current Vee = Max., VIN = Vee - 0.1 

II L Input LOW Current Vee = Max., VIN = GND - -0.1 

VOH Output HIGH Voltage Vee = Min. IOH=300~ Vee -
10H = -12mA Mil. 2.4 4.3 

10H = -15mA Com'l. 2.4 4.3 

VOL Output LOW Voltage Vee = Min. 10L =300~ - -
10L = 12mA Mil. - 0.3 

10L = 16mA Com'l. - 0.3 

loz Off State (High Impedance) Vee = Max. Vo=OV - -0.1 

Output Current Vo = Vee (Max.) - 0.1 

los Output Short Circuit Current Vee = Max., VOUT = OV(3) -30.0 -
NOTES: 
1. For conditions shown as Max. or Min. use appropriate value specified under Electrical Characteristics for the applicable device type. 
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 circuit test should not exceed one second. 
4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. 

8.11 

Typ. 

5 

7 

Max. 

-
0.8 

10.0 

-10.0 

-
-
-

GND 

0.5 

0.5 

-20.0 

20.0 

-

Unit 

pF 

pF 

2584 tbl25 

Unit 

V 

V 

~ 

~ 
V 

V 

~A 

rnA 
2584 tbl 26 
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IDT49C460/AlBICID 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

ICCQ Quiescent Power Supply Current Vcc = Max.; All Inputs - 3.0 10 rnA 
(CMOS Inputs) VHC ~ VIN, VIN ~ VLC 

fop = 0; Outputs Disabled 

ICCT Quiescent Input Power Supply VCC = Max., VIN = 3.4V, fop = 0 - 0.3 0.75 mN 

Current (per Input @ TIL High) (5) Input 

Iceo Dynamic Power Supply Current VCC = Max. MIL. - 6 10 mN 

VHC ~ VIN, VIN ~ VLC COM'L. - 6 7 MHz 

Outputs Open, OE = L 

Icc Total Power Supply Current (6) VCC = Max., fop = 10MHz MIL. - 60 110 rnA 

Outputs Open, OE = L COM'L. - 60 80 

50 % Duty cycle 

VHC ~ VIN, VIN ~ VLC 

VCC = Max., fop = 10MHz MIL. - 70 125 

Outputs Open, OE = L COM'L. - 70 95 

50 % Duty cycle 

VIH = 3.4V, VIL = 0.4V 

NOTES: 2584 tbl27 

5 .. ICCT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out ICCQ, then dividing by the total number of inputs. 
6. Total Supply Current is the sum ofthe Quiescent current and the Dynamic current (at either CMOS or TIL input levels). For all conditions, the Total Supply 

Current can be calculated by using the following equation: 
Icc = ICCQ + ICCT (NT X DH) + ICCD (fop) 
DH - Data duty cycle TIL high period (VIN .. 3.4V). 
NT = Number of dynamic inputs driven at TIL levels. 
fop = Operating frequency in Megahertz. 

CMOS TESTING CONSIDERATIONS 
Special test board considerations must be taken into 

account when applying high-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
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 experimented 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 OUT power pins. 

3) Device grounding is extremely critical for proper device 
testing. The use of mUlti-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the OUT 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 
recommended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, lOT 
recommends using VIL ~ OV and VIH ~ 3V for AC tests. 
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IDT49C460/AlBICID 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460D AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to +70°C, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1} 
To Output 

From Input SC0-7 DATA0-31 ERROR MUL'fERROR 

DATAo-31(3) 14 18(2) 12 15 

CBO-7 (CODE 101,0 = 00,11) 11 16 10 12 

CBO-7 (CODE 101,0 = 10) 12 12 - -
LEouT/GENERATE / - 9 "\. I 7 \. I 8 

"\. 14 - / I 7 f I 8 

CORRECT - 12 - -
Not Internal Control Mode 

DIAG MODE 12 20 10 15 
Not Internal Control Mode 

CODE 101,0 14(6) 18 13 16 

LEIN 17 21 14 17 
From latched to Transparent 

LEolAG / 12(6) 18 12 14 
From latched to Transparent 

Internal LEolAG / 12(6) 17 12 14 
Control From latched to Transparent 

Mode DATAo-31 / 12 19(2) 10 12 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATAo-31 (4) "\. LEIN 3 3 

CBO-7 (4) "\. LEIN 2 3 

DATAo-31 (4,6) "\. LEoUT/GENERATE 5 (15) 0 

CBO-7 (CODE 1000,11) (4,6) "\. LEoUT/GEN ERATE 11 0 

CBo-7 (CODE 10 10) (4,6) "\. LEouT/G EN ERA TE 6 0 

CORRECT (4,6) 1/ "\. LEoUT/GEN ERATE 6 0 

DIAG MODE (4,6) "\. LEoUT/GEN ERATE 13 0 

CODE ID1,O (4,6) "\. LEoUT/G EN ERA TE 8 0 

LEIN (4,6) 1/ "\. LEouT/G EN ERA TE 14 0 

DATAo-31 (4,6) LED lAG 3 3 
NOTE: (1S) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES(5} 

Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Byte0-3 "\. / DATA0-31 0 8 0 10 

OEsc "\. / SCo-7 0 8 0 10 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEoUT/GENERATE, LEDIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25841b128 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
25841b129 

Unit 

ns 

ns 

25841b130 

NOTES: 25841b131 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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lOT 49C460/ AlB/C/O 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460D AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to + 125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR F;AO[iERROR 
DATA0-31(3) 17 22 (2) 16 18 
CBo-7 (CODE 101,0 = 00,11) 13 17 12 14 
CBo-7 (CODE 101,0 = 10) 13 14 - -
LEoUT/GEN ERATE / - 10 \. I 8 \. I 8 

\. 15 - / I 8 / I 9 
CORRECT - 13 - -
Not Internal Control Mode 

DIAG MODE 14 22 12 17 
Not Internal Control Mode 

CODE 101,0 16 (6) 20 15 18 

LEIN 18 24 16 19 
From latched to Transparent 

LEolAG / 14 (6) 20 13 16 
From latched to Transparent 

Internal LEOIAG / 14 (6) 19 14 16 
Control From latched to Transparent 
Mode DATA0-31 / 14 22 (2) 11 14 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATAo-31 (4) \. LEIN 3 3 
CBO-7 (4) \. LEIN 2 3 
DATA0-31 (4,6) \. LEoUT/GEN ERATE 6 (15) 0 
CBO-7 (CODE 10 00, 11) (4,6) \. LEoUT/GENERATE 12 0 
CBo-7 (CODE 10 10) (4,6) \. LEoUT/GEN ERATE 8 0 
CORRECT (4,6) 1/ \. LEoUT/GEN ERATE 7 0 
DrAG MODE (4,6) \. LEouT/GENERATE 14 0 
CODE ID1,o (4,6) \. LEoUT/GEN ERATE 9 0 
LEIN (4,6) J/ \. LEoUT/GEN ERATE 16 0 
DATAo-31 (4,6) LEOIAG 3 3 

NOTE. (1S) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE ByteO-3 \. / DATA0-31 0 10 0 12 
OEsc \. / SCo-7 0 10 0 12 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEoUT/GENERATE, LEDIAG f'\. (Positive-going pulse) 

Unit 

ns 
ns 
ns 
ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25841b132 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
25841b133 

Unit 

ns 

ns 
2584tbr34 

NOTES: 25841bl35 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/ AlB/C/O 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460C AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to +70°C, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR MOLT ERROR 
DATAQ-31(3) 19 24 (2) 16 20 
CBO-7 (CODE ID1,0 = 00,11) 14 21 12 16 
CB0-7 (CODE ID1,0 = 10) 14 16 - -
LEoUT/GEN ERATE ./ - 12 "\. I 9 "\. I 11 

"\. 18 - ./ I 9 ./ I 11 
CORRECT - 16 - -
Not Internal Control Mode 

DIAG MODE 16 26 11 20 
Not Internal Control Mode 

CODE ID1,0 18 (6) 23 17 21 

LEIN 22 28 (2) 19 22 
From latched to Transparent 

LEolAG ./ 15 (6) 24 15 19 
From latched to Transparent 

Internal LEolAG ./ 16 (6) 22 15 18 
Control From latched to Transparent 
Mode DATA0-31 ./ 15 25 (2) 13 16 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATA0-31 (4) "\. LEIN 3 4 
CBO-7 (4) "\. LEIN 2 4 
DATA0-31 (4,6) "\. LEoUT/G EN ERA TE 6 (16) a 
CBO-7 (CODE ID 00, 11) (4,6) "\. LEoUT/GEN ERATE 14 a 
CB0-7 (CODE ID 10) (4,6) "\. LEoUT/G EN ERA TE 8 a 
CORRECT (4,6) 1./ "\. LEoUT/GEN ERATE 8 a 
DIAG MODE (4,6) "\. LEoUT/G EN ERA TE 17 a 
CODE ID1,0 (4,6) "\. LEoUT/G EN ERA TE 10 a 
LEIN (4,6) 1./ "\. LEoUT/GEN ERA TE 19 a 
DATA0-31 (4,6) LEOIAG 3 3 

NOTE: (16) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max . Min. Max. 
DE Byte0-3 "\. ./ DATAo-31 a 10 0 12 
OEse "\. ./ SC0-7 0 10 0 12 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEoUT/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tb136 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tb137 

Unit 

ns 

ns 
2584tb138 

NOTES: 2584 tb139 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
5. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/Al81C1D 
32·81T CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460C AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to + 125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR ~O[iERROR 

DATA0-31(3) 22 29 (2) 21 24 
CB0-7 (CODE ID1,O = 00,11) 17 23 16 18 
CB0-7 (CODE ID1,O = 10) 17 18 - -
LEour/G EN ERA TE ./ - 13 \. I 10 \. I 12 

\. 20 - ./ I 10 ./ I 12 
CORRECT - 17 - -
Not Internal Control Mode 

DIAG MODE 18 29 12 23 
Not Internal Control Mode 

CODE ID1,O 21 (6) 26 20 24 

LEIN 24 32 21 25 
From latched to Transparent 

LEolAG ./ 18 (6) 27 17 21 
From latched to Transparent 

Internal LEolAG ./ 19 (6) 25 18 21 
Control From latched to Transparent 
Mode DATA0-31 ./ 18 29 (2) 14 18 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATA0-31 (4) \. LEIN 3 4 
CBa-7 (4) \. LEIN 2 4 
DATA0-31 (4,6) \. LEour/GEN ERATE 7 (19) 3 
CB0-7 (CODE ID 00, 11) (4,6) \. LEour/G EN ERA TE 16 0 
CB0-7 (CODE ID 10) (4,6) \. LEour/GEN ERATE 10 0 
CORRECT (4,6) 1./ \. LEour/GEN ERATE 9 0 
DIAG MODE (4,6) \. LEour/GEN ERATE 19 0 
CODE ID1,O (4,6) \. LEour/GEN ERATE 12 0 
LEIN (4,6) 1.1' \. LEour/G EN ERA TE 21 0 
DATA0-31- (4,6) LEOIAG 3 3 

Note: (19) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE Byte0-3 \. ./ DATA0-31 0 12 0 14 
OEsc \. ./ SC0-7 0 12 0 14 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEour/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25841bl40 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
25841bl41 

Unit 

ns 

ns 
2584 tbl 42 

NOTES: 2584 Ibl 43 

1. CI = 50pF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
5. Output tests specified with CI = 5pF and measured to O.5V change of output level. Testing is performed at CI = 50pF and correlated to CI .. 5F. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/AlBICID 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460B AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to +70°C, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1} 
To Output 

From Input SC~7 DATAG-31 mROR f;10CTI:RROR 
DATA0-31(3) 25 30 (2) 25 27 
CB0-7 (CODE 101,0 = 00, 11) 14 30 17 20 
CB0-7 (CODE 101,0 = 10) 16 18 - -
LEoUT/GEN ERATE ./ - 12 "\. I 23 \. I 23 

"\. 21 - ./ I 23 f I 23 
CORRECT - 23 - -
Not Internal Control Mode 

DIAG MODE 17 26 20 24 
Not Internal Control Mode 

CODE 101,0 18 (6) 26 21 26 

LEIN 27 38 (2) 30 3 
From latched to Transparent 

LEOIAG ./ 15 (6) 29 19 22 
From latched to Transparent 

Internal LEOIAG ./ 16 (6) 32 19 24 
Control From latched to Transparent 
Mode DATA0-31 ./ 16 32 (2) 20 25 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATA0-31 (4) "\. LEIN 4 4 
CB0-7 (4) \. LEIN 4 4 
DATA0-31 (4,6) "\. LEoUT/GENERATE 19 0 
CB0-7 (CODE ID 00,11) (4,6) \. LEoUT/G EN ERA TE 15 0 
CB0-7 (CODE ID 10) (4,6) \. LEoUT/G EN ERA TE 15 0 
CORRECT (4,6) 1./ \. LEoUT/G EN ERA TE 11 0 
DIAG MODE (4,6) \. LEoUT/G EN ERA TE 17 0 
CODE ID1,o (4,6) \. LEoUT/G EN ERA TE 17 0 
LEIN (4,6) 1./ \. LEoUT/G EN ERA TE 20 0 
DATA0-31 (4,6) LEOIAG 4 3 

OUTPUT ENABLE/DISABLE TIMES(5} 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE Byte0-3 \. ./ DATA0-31 0 12 0 14 
OEsc "\. ./ SCO-7 0 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN, LEoUT/GENERATE, LEoIAG./\. (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tbl44 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tbl 45 

Unit 

ns 

ns 
2584 tbl 46 

NOTES: 2584 tbl 47 

1. CI .. SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI '" SpF and measured to O.SV change of output level. Testing is performed at CI .. SOpF and correlated to CI .. SpF. 
6. Not production tested, guaranteed by characterization. 

8.11 22 

II 



lOT 49C460/ AlB/C/O 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460B AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to + 125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR MULTERROR 
DATAQ-31(3} 28 33(2} 28 30 

CBO-7 (CODE 101,0 = ~O, 11) 17 33 20 23 

CBo-7 (CODE 101,0 = 10) 19 23 - -
LEoUT/GEN ERATE ./ - 15 '- I 26 '- I 26 

'- 24 - ./ I 26 ./ I 26 

CORRECT - 26 - -
Not Internal Control Mode 

DIAG MODE 20 29 23 27 
Not Internal Control Mode 

CODE ID1,O 21 29 24 29 

LEIN 30 41 33 36 
From latched to Transparent 

LEolAG ./ 18 32 22 25 
From latched to Transparent 

Internal LEolAG ./ 19 35 22 27 
Control From latched to Transparent 
Mode DATAQ-31 ./ 19 35(2} 23 28 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATAQ-31 (4) '- LEIN 4 4 
CBO-7 (4) '- LEIN 4 4 

DATAQ-31 (4,6) '- LEoUT/GEN ERATE 23 0 
C80-7 (CODE ID ~O, 11) (4,6) '- LEoUT/GENERATE 18 0 

CBO-7 (CODE 1010) (4,6) '- LEoUT/GENERATE 18 0 
CORRECT (4,6) 1./ '- LEoUT/G EN ERA TE 14 0 
DIAG MODE (4,6) '- LEoUT/G EN ERA TE 20 0 
CODE 101,0 (4,6) '- LEoUT/G EN ERA TE 20 0 
LEIN (4,6) 1./ '- LEoUT/G EN ERA TE 23 0 
DATA0-31 (4,6) LEolAG 4 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE Byt9Q-3 '- ./ DATAo-31 0 12 0 14 
OEse '- ./ SCo-7 0 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN, LEouT/GENERATE, LEoIAG./\. (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584tbl48 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

. ns 
2584tbl49 

Unit 

ns 

ns 
2584tbl50 

NOTES: 2584 tbl51 

1. CI = 50pF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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lOT 49C460/ AlB/C/O 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460A AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to 70°C, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR MOLT ERROR 
DATAQ-31(3) 27 36(2) 30 33 
CBO-7 (CODE ID1,0 = 00,11) 16 34 19 23 
CBO-7 (CODE ID1,0 = 10) 16 20 - -
LEour/GEN ERATE ./ - 12 '\.. I 25 '\.. I 25 

'\.. 21 - ./ I 25 ./ I 25 
CORRECT - 23 - -
Not Internal Control Mode 

DIAG MODE 17 26 20 24 
Not Internal Control Mode 

CODE ID1,0 18 26 21 26 

LEIN 27 38 30 33 
From latched to Transparent 

LEolAG ./ 15 29 19 22 
From latched to Transparent 

Internal LEolAG ./ 16 32 29 24 
Control From latched to Transparent 
Mode DATAQ-31 ./ 16 32(2) 20 25 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Mln~ 

DATAo-31 (4) '\.. LEIN 5 4 
CBO-7 (4) '\.. LEIN 5 4 
DATAQ-31 (4,6) '\.. LEour/G EN ERA TE 23 0 
CBO-7 (CODE ID 00,11) (4,6) '\.. LEoUT/G EN ERA TE 15 a 
CBO-7 (CODE ID 10) (4,6) '\.. LEoUT/GEN ERATE 15 a 
CORRECT (4,6) 1./ '\.. LEoUT/GEN ERATE 11 0 
DIAG MODE (4,6) '\.. LEoUT/GEN ERATE 17 a 
CODE ID1,0 (4,6) '\.. LEoUT/GEN ERATE 17 a 
LEIN (4,6) 1./ '\.. LEoUT/GEN ERATE 25 a 
DATAo-31 (4,6) LEOIAG 5 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE ByteO-3 '\.. ./ DATAo-31 a 12 0 14 
OEsc '\.. ./ .... 

SCO-7 a 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN, LEoUT/GENERATE, LEoIAG./'\.. (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584tbl52 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584tb153 

Unit 

ns 

ns 
2584 tbl 54 

NOTES: 2584tbl55 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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lOT 49C460/ AlB/C/O 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460A AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to + 125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 

To Output 

From Input SC0-7 DATA0-31 ERROR MULTERROR 
DATAo-31(3) 30 39(2) 33 36 
CBO-7 (CODE ID1,0 = 00,11) 19 37 22 26 
CBo-7 (CODE ID1,0 = 10) 19 23 - -
LEoUT/G EN ERA TE / - 15 \. I 28 \. I 28 

\. 24 - / I 28 / I 28 
CORRECT - 26 - -
Not Internal Control Mode 

DIAG MODE 20 29 23 27 
Not Internal Control Mode 

CODE ID1,0 21 29 24 29 

LEIN 30 41 33 36 
From latched to Transparent 

LEDIAG / 18 32 22 25 
From latched to Transparent 

Internal LEolAG / 19 35 22 27 
Control From latched to Transparent 
Mode DATAo-31 / 19 35(2) 23 28 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATAO-31 (4) \. LEIN 5 4 
CBO-7 (4) \. LEIN 5 4 
DATA0-31 (4,6) \. LEour/G EN ERA TE 27 0 
CBo-7 (CODE ID 00, 11) (4,6) \. LEour/G EN ERA TE 18 0 
CB0-7 (CODE ID 10) (4,6) \. LEour/G EN ERA TE 18 0 
CORRECT (4,6) 1/ \. LEoUT/G EN ERA TE 14 0 
DIAG MODE (4,6) \. LEoUT/G EN ERA TE 20 0 
CODE ID1,0 (4,6) \. LEour/G EN ERA TE 20 0 
LEIN (4,6) 1/ \. LEour/G EN ERA TE 28 0 
DATA0-31 (4,6) LEOIAG 5 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE Byte0-3 \. / DATAo-31 0 12 0 14 
OEsc \. / SC0-7 0 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN, LEoUT/GENERATE, LEolAG f\.. (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 Ibl 52 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584lb153 

Unit 

ns 

ns 
2584 Ibl 54 

NOTES: 25841bl31 

1. CI = 50pF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
5. Output tests specified with CI = 5pF and measured to O.5V change of output level. Testing is performed at CI = 50pF and correlated to CI = 5pF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/AlBIClD 
32-81T CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460 AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to +70°C, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SCG-7 DATA0-31 ERROR MO[iERROR 

DATAo-31 (3) 37 49(2) 40 45 
CBO-7 (CODE ID1.0 = 00,11) 22 46 26 31 
CBO-7 (CODE 101,0 = 10) 22 30 - -
LEoUT/GEN ERATE ./ - 17 \. I 30 \. I 30 

\. 29 - ./ I 30 ./ I 30 
CORRECT - 31 - -
Not Internal Control Mode 

DIAG MODE 23 35 27 33 
Not Internal Control Mode 

CODE ID1,0 25 35 29 35 

LEIN 37 51 41 45 
From latched to Transparent 

LEolAG ./ 21 38 26 30 
From latched to Transparent 

Internal LEolAG ./ 22 42 26 33 
Control From latched to Transparent 
Mode DATAo-31 ./ 22 42(2) 27 34 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATAo-31 (4) \. LEIN 6 4 
CBO-7 (4) \. LEIN 5 4 
DATA0-31 (4,6) \. LEoUT/G EN ERA TE 30 0 
CB0-7 (CODE ID 00, 11) (4,6) \. LEoUT/G EN ERA TE 20 0 
CB0-7 (CODE ID 10) (4,6) \. LEoUT/G EN ERA TE 20 0 
CORRECT (4,6) 1./ \. LEoUT/G EN ERA TE 16 0 
DIAG MODE (4,6) \. LEoUT/GEN ERATE 23 0 
CODE 101,0 (4,6) \. LEoUT/GEN ERATE 23 0 
LEIN (4,6) 1./ \. LEoUT/GEN ERATE 31 0 
DATA0-31 (4,6) LEOIAG 6 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min . Max. 
OE Byte0-3 \. ./ DATA0-31 0 15 0 17 
OEsc \. ./ SCO-7 0 15 0 17 

MINIMUM PULSE WIDTHS 
LEIN, LEoUT/GEN ERATE, LEolAG f\. (Positive-9oing pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584tbl60 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584tbl61 

Unit 

ns 

ns 

NOTES: 2584 tbl 63 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/AlB/ClD 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460 AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to + 125°C, Vcc = 5.OV ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(1} 
To Output 

From Input SC0-7 DATA0-31 ERROR MULTERROR 

DATAo-31(3) 40 52(2) 44 48 

CB0-7 (CODE ID1,O = 00,11) 25 49 29 34 

CB0-7 (CODE ID1,o = 10) 25 33 - -
LEour/G EN ERA TE f - ·20 \. I 33 \. I 33 

\. 32 - f I 33 f I 33 

CORRECT - 34 - -
Not Internal Control Mode 

DIAG MODE 26 38 30 36 
Not Internal Control Mode 

CODE 101,0 28 38 32 38 

LEIN 40 54 44 48 
From latched to Transparent 

LEolAG f 24 42 29 33 
From latched to Transparent 

Internal LEolAG f 25 47(2) 29 36 
Control From latched to Transparent 
Mode DATA0-31 f 25 47 30 37 

Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-up Time Hold Time 

From Input (Latching Data) Min. Min. 

DATAO-31 (4) \. LEIN 6 4 
CB0-7 (4) \. LEIN 5 4 
DATA0-31 (4,6) \. LEour/G EN ERA TE 36 0 
CB0-7 (CODE ID 00, 11) (4,6) \. LEour/G EN ERA TE 24 0 
CB0-7 (CODE ID 10) (4,6) \. LEour/G EN ERA TE 24 0 
CORRECT (4,6) If \. LEour/G EN ERA TE 20 0 
DIAG MODE (4,6) \. LEour/G EN ERA TE 28 0 
CODE ID1,o (4,6) \. LEour/GEN ERATE 28 0 
LEIN (4,6) If \. LEour/GEN ERATE 37 0 
DATA0-31 (4,6) LEOIAG 6 3 

OUTPUT ENABLE/DISABLE TIMES(5} 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE Byt90-3 \. f DATA0-31 0 15 0 17 
OEsc \. f SC0-7 0 15 0 17 

MINIMUM PULSE WIDTHS 
LEIN, LEour/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tbl64 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tbl66 

Unit 

ns 

ns 

NOTES: 25841bl67 

1. CI = SpF. 
2. These parameters are combinational propagation delay calculations, and are not tested In production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms .. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/AlB/CiD 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETECT OR CORRECTION MODE (FROM GENERATE MODE) 

DATA bus 

CBIN 

CORRECT 

LEIN. 

LEoUT/GEN 

ERROR 

MERROR 

OEsc 

SCOUT 

NOTES: 

(Output) 

CC~ODDEE~ID-D1~,O~-~O~0,~111""'''''''''''~==~~--16--------~ 
CODE 101,0 -10 14--------12 ----+I 

~--------~-21"--------------~ 

14" 

15 
12 

17" 

Valid 

1. BOLD indicates critical parameters. 
* Assumes "CBIN" and/or "DATAIN" are valid at least 4ns before "LEIN" goes high. 

8.11 

Propagation Delay 
From To 

OE byte = High to DATAoUT Disabled 
OE byte = High to DATAoUT Disabled 
OE byte = Low to DATAoUT Enabled 
OE byte = Low to DATAoUT Enabled 
(Corrected DATA if Correct Mode) 
(DATAIN if Detect Mode) 
DATAIN to DATAoUT 

CORRECT = High to DATAoUT 

CBIN to DATAoUT 
CBIN to DAT AOUT 
*LEIN = High to DATAoUT 

Min.lMax. 

Min. 
Max. 
Min. 
Max. 

Max. 

Max. 

Max. 
Max. 
Max. 

LEoUT/GEN = High to DATAoUT Max. 
LEoUT/GEN = High to MERROR = Low Max. 
LEoUT/GEN = High to ERROR = Low Max. 
DATAINJQ..EBBOR = Low Max. 
CBIN to ERROR = Low Max. 
*LEIN = High to ERROR = Low* Max. 

(Low=Err~ 
DATAIN to MERROR = Low Max. 
CBIN to MERROR = Low Max. 
*LEIN = High to MERROR = Low* Max. 

(Low = Error) 
DATAIN to SCOUT Max. 
CBIN to SCOUT Max. 

OEsc = High to SCOUT Disabled 
OEsc = High to SCOUT Disabled 
OEsc = Low to SCOUT Enabled 
OEsc = Low to SCOUT Enabled 

(Syndrome Bits Come Out) 

Min. 
Max. 
Min. 
Max. 

2584 drw 10 
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IOT49C460/ AlB/etO 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

GENERATE MODE (FROM DETECT OR CORRECTION MODE) 

~~~---

0-0 

DATA Bus Valid DATAIN 

~""'''''''''''--12------~ 

CBIN Valid Checkb~s In 

LEIN 

ERPJMERR 

CORRECT xxXXXXXXXXXXxXX)()C 
NOTES: 
1. BOLD Indicates critical parameters. 

Propagation Delay 
From To 

OE byte = High to DATAoUT Disabled 
OE byte = High to DATAoUT Disabled 
OE byte = Low to DATAoUT Enabled 
OE byte = Low to DATAoUT Enabled 

CBIN to OAT AOUT 

LEoUT/GENERA TE = Low to 
ERROR = H~h 
LEoUT/GEN RATE = Low to SCOUT 
DATAIN to SCOUT 
*LEIN = High to SCOUT* 
CBIN to SCOUT 
(Forced High) 

OEsc = High to SCOUT Disabled· 
OEsc = High to SCOUT Disabled 
OEsc = Low to SCOUT Enabled 
OEsc = Low to SCOUT Enabled 

(Check Bits Exit) 

(Don't Care) 

2. Valiid "DATA" and valid CBIN" are shown to occur simultaneously, since both buses are latched and opened by the "LEIN" Input. 
* Assumes DATA bus becomes Input 4ns before LEIN goes high. 

8.11 

Min.!Max. 

Min. 
Max. 
Min. 
Max. 

Max. 

Max. 

Max. 
Max. 
Max. 
Max. 

Min. 
Max. 
Min. 
Max. 

2584 drw 09 
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lOT 49C460/ AlB/C/O 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP AND HOLD TIMES AND MINIMUM PULSE WIDTHS 

CBIN 

LEIN. ____ _ 

DATAIN 

CORRECT --p--

Of 
Set-up/Hold Time 

With Respect To 

CBIN Set-up to LEIN = Low 
CBIN Hold to LEIN = Low 

LEINwidth 

Min.!Max. 

Min. 
Min. 

Min. 

"LEIN = High to LEoUT/~ = Low" Min. 
DATA Set-up to LEIN = Low Min. 
DATA Hold to LEIN = Low Min. 

CBIN Set-up to LEoUTiGEN = Low 
CBIN Set-up to LEOUT/Ge~k Low 
DATA Set-up to LEouT/G = Low 

LEouT/GENERAtE Width 

CORRECT StSt-up to 
LEouT/GE = Low 

Min. 
Min. 
Min. 

Min. 

Min. 

NOTES: 2584 drw 11 

1. BOLD indicates critical parameters. 
" Enable to enable timing requirement to ensure that the last DATA word applied to "DATAIN" is made available as DATAouT"; assumes that "DATAIN" 

is valid at least 4ns before "LEIN" goes high. 

8.11 30 

II 



IDT49C460f AlBfClD 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

INPUT/OUTPUT INTERFACE CIRCUIT 

IIH-.. 

ESD 
PROTECTION 

INPUTS 0--------.--1 
~ 

IlL 

2584 drw 12 

Figure 5. Input Structure (All Inputs) 

TEST LOAD CIRCUIT 

DEFINITIONS: 
CL = Load capacitance: includes jig and probe capacitance 
RL = Termination resistance: should be equal to ZOUT of the Pulse Generator 

Figure 7. 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input RiselFall Times Wins 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Rgure 7 
2584tbl69 

8.11 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Vee 

OUTPUTS 

2584 drw 13 

FlgurG 6. Out put Structure 

Test Switch 

Disable Low Closed 

Enable Low 

All other Tests Open 
2584tb168 
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~@ 32-81T FLOW-THRU PRELIMINARY 

ERROR DETECTION IDT49C465 

AND CORRECTION UNIT IDT49C465A 
Integrated Device Technology, Inc. 

FEATURES 
• 32-bit wide Flow-thruEDC"" unit, cascadable to 64 bits 
• Single-chip 64-bit Generate Mode 
• Separate system and memory buses 
• On-chip pipeline latch with external control 
• Supports bi-directional and common 1/0 memories 
• Corrects all single-bit errors 
• Detects all double-bit errors, some multiple-bit errors 
• Error Detection Time - 12ns 
• Error Correction Time - 14ns 
• On chip diagnostic registers. 
• Parity generation and checking on system data bus 
• Low power CMOS - 1 OOmA typical at 20MHz 
• 144-pin PGA and PQFP packages 
• Military product compliant to MIL-STD 883, Class B 

SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM 

MD0-31 

MD 
Latch Memory 

Checkbit 
Generator 

MLE 

C810-7 Mux 

PC810-7 
0) CONTROL 

SD0-31 c.c: 
=0 
0)-
a.CII a::....J 

~e ux 

SLE 

PLE CONTROL 

FJow·thruEDC is a trademark of Integrated Device Technology Inc. 

DESCRIPTION 
The IDT49C465/A is a 32-bit, two-data bus, Flow-thruEDC 

unit. The chip provides single-error correction and two and 
three bit error detection of both hard and soft memory errors. 
It can be expanded to 64-bit widths by cascading 2 units, 
without the need for additional external logic. The Flow­
thruEDC has been optimized for speed and simplicity of 
control. 

The EDC unit has been designed to be used in either of two 
configurations in an error correcting memory system. The 
bi-directional configuration is most appropriate for systems 
using bi-directional memory buses. A second system 
configuration utilizes external octal buffers and is well suited 
for systems using memory with separate 1/0 buses. 

The IDT49C465/A supports partial word writes, pipelining 
and error diagnostics. It also provides parity protection for 
data on the system side. 

Correct 
Logic 

0) .... 

E£ 
oCII 
-Om ."ERR Cc 
»0) c Detect (/)(!J 0 
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w 

CONTROL 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

Vee 
SOs 
S06 
S07 
S08 
S09 

8010 
8011 
GNO 
BEl 

8012 
8013 
8014 
8015 
SLE 
PLE 

80E 
GNO 
8016 
8017 
8018 
8019 

BE2 
8020 
8021 
8022 
GNO 
8023 
8024 
8025 
8026 
8027 

BE3 
8028 
Vee 
Vee 

PQFP 

TOP VIEW 
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IDT49C465/A 
32·81T FLOW·THRU ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

15 Vee 8D2 PCBI6 

14 8D6 8D4 8D1 

13 SD9 8D5 BEo 

12 SD 11 8D7 Vee 

11 SD 12 8D10 SD8 

10 SD 15 BE1 GND 

9 SlE SD13 SD 14 

- -
8 SOE PlE GND 

7 8D 17 SD19 SD 16 

6 SD 18 BE2 8D20 

5 SD21 8D22 8D25 

4 GND 8D24 BE3 

3 8D23 8D26 8D28 

2 8D27 Vee 8D29 

Vee 8D30 CB01 

A B C 

"Tied to Vee internally 

CODE 
PCBI5 PCBI:: ID1 

PCBI7 PCBI4 PCBI1 

8D3 SD 0 PCBI2 

NC* • 
Vee CBOo CBOE 

8D31 CB02 CB04 

CB03 CB05 P8El 

D E F 

CODE MODE 
MERR IDo 1 

PCBlo MODE 8Y06 0 

GND GND 8Y07 

G144·2 

CB07 GND GND 

CB06 P3 MODE 
2 

PERR P2 P1 

G H J 

PGA (CAVITY UP) 

TOP VIEW 
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ERR 8Y05 8Y03 8Y01 MD1 Vee 

8Y04 8Y02 MDo MD2 Vee MD5 

GND 8YOo Vee MD3 MD6 MD9 

MD4 MD8 GND 

MD7 MD 10 MD11 

MD12 MD 13 MD15 

MOE MD14 MlE 

GND MD17 MD16 

MD20 MD21 MD18 

GND MD23 MD19 

MD27 MD25 MD22 

Vee MD28 MD24 

8ClK 
GND CB16 CB17 MD30 MD26 EN 

8YN· 
CB10 CB13 CB14 MD31 MD29 ClK 

Po iClEA CB11 CB12 CB15 Vee 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT 

SYSTEM CONFIGURATIONS 
The IDT49C465 EDC unit can be used in various 

configurations in an EDC system. The basic configurations 
are shown below. 

Figure 1 illustrates a bi-directional configuration, which is 
most appropriate for systems using bi-directional memory 
buses. It is the simplest configuration to understand and use. 
During a correction cycle, the corrected data word can be 
simultaneously output on both the system bus and memory 
bus. Logically, no other parts are required for the correction 
function. During partial-word-write operations, the new bytes 
are internally combined with the corrected old bytes for 
checkbit generation and writing to memory. 

CPU 
1/0 

EDC 

CBI~ 

CBO I---~ 

Figure 1. Common I/O Configuration 

MEMORY 
1/0 

CHECKBITS 

2552 drw05 

Figure 2 illustrates a separate lID configuration. This is 
appropriate for systems using separate lID memory buses. 
This configuration allows separate input and output memory 
buses to be used. Corrected data is output on the SO outputs 
for the system and for re-write to memory. Partial word-write 
bytes are combined externally for writing and checkbit 
generation. 

SO ~ 

MO ~ 
~ 

EOC ~ 

CBI ~ 

CBO 

Figure 2. Separate I/O Configuration 

MEMORY 
INPUTS 

MEMORY 
OUTPUTS 

CHECKBITS 
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Figure 3 illustrates a third configuration which utilizes 
external buffers and is also well suited for systems using 
memory with separate lID buses. Since data from memory 
does not need to pass through the part on every cycle, the 
EDC system may operate in "bus-watch" mode. As in the 
separate lID configuration, corrected data is output on the SO 
outputs. 

MEMORY 
INPUT BUS CHECKBIT 

1/0 

EDC 

CPU BUS 

MEMORY 
OUTPUT BUS 

2552 drw 07 

Figura 3. Bypassed Separate I/O Configuration 

Figure 4 illustrates the single-chip generate-only mode for 
very fast 64-bit checkbit generation in systems that use 
separate checkbit-generate and detect-correct units. If this is 
not desired, 64-bit checkbit generation and correction can be 
done with just 2 EDC units. 64-bit correction is also straight­
forward, fast and requires no extra hardware for the 
expansion. 

MEMORY 
INPUT BUS 

CHECK 
BITS OUT 

CHECK 
BITS IN 

CPU BUS 

Figure 4. Separate Generate/Correction Units 
with 64·BIt Checkblt Generation 
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IDT49C465/A 
32·BITFLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL DESCRIPTION 
The error detection/correction codes consist of a modified 
Hamming code; it is identical to that used in the IDT49C460. 

32·BIT MODE (CODE ID 1,0=00) 

Vcc ........ I0000-...... -

PCBI 

I------I~ CBI7 
CHECKBIT5-IN CBI~ 

7 

EDC 

CHECKBITS-OUT 
CBO'"""7----.... 

SYO '"""----.... 
7 SYNDROME-OUT 

2552 drw09 

Figure 5. 32·Blt Mode 

64-BIT MODE (CODE ID 1,0=10 & 11) 
The expansion bus topology is shown in Figure 6. This "Partial-Checkbit" data and "Partial-Syndrome" data is simul­

topology allows the syndrome bits used by the correction logic taneously exchanged between the two EDC units in opposite 
to be generated simultaneously in both parts used in the directions on dedicated expansion buses. This results in very 
expansion. During a 64-bit detection or correction operation, short 64-bit detection and correction times. 

" 'a PARTIAL-CHECKBITS-OUT (11) 
(CORRECTION ONL Y) 

---. PCBI CBO " PCBI CBO " 'a PARTIAL-CHECKBIT5-0UT (10) 'a FINAL 
(GENERATE ONLY) CHECKBITS-OUT 

" CBI SYO " CBI SYO -
CHECKBIT5-IN ' a 'a PARTIAL-SYNDROME 

(DETECT/CORRECT ONL Y) 

ERR 
LOWER EDC UPPER EDC (DETECT AND CORR ECT) 

(CODE ID 1,0 = 10) (CODE ID 1,0 = 11) 
2552 drw 10 

Figure 6. 64-Blt Mode - 2 Cascaded IDT49C465 Devices 

64-BITGENERATE·ONLY MODE (CODE ID 1,0=01) 
If the IdentitypinsCODE ID 1 ,0=01, asingle EDC is placed 

in the 64-blt "Generate-only" mode. In this mode, the lower 32 
bits of the 64·bit data word enter the device on the SD0-31 
inputs and the upper 32-bits of the 64 bit data word enter the 

device on the MD0-31 inputs. This provides the device with the 
full 64-bit word from memory. The resultant generated 
checkbits are output on the CB00-7 outputs. The generate 
time is less than that resulting from using a 2-chip cascade. 

, LOWER 32 BITS (0-31) 

UPPER 32 BITS (32-63) 

I 

; 32 

I 
; 32 

MD0-31 

SDG-31 

EDC 

CBO I 

'a 

Figure 7. 64·Blt "Generate·Only'· Mode (Single Chip) 
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IDT49C465/A 
32-81T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Symbol VO 

VO Buses and Controls 

SDO-7 
SD8-15 
SD16-23 
SD24-31 

SLE 

BEo-3 

MDo-31 

MLE 

"fJOE" 

PO-3 

PSEL 

Inputs 

CB10-7 

PCBI0-7 

VO 

110 

I 

I 

VO 

I 

I 

I 

CODE ID1,o I 

Name and Function 

System Data Bus: Data from MDo-31 appears at these pins corrected if MODE 2-0 = x11, or uncor­
rected in the other modes. The BEn inputs must be high and the 'SOE pin must be low to enable the SD 
output buffers during a read cycle. (Also, see diagnostic section.) 
Separate 1/0 memory systems: In a write or partial-write cycle, the byte not-to-be-modified is output on 
SDn to n+7 forre-writing to memory, if BEn is high and ~ is low. The new bytes to be written to memory 
are input on the SDn pins, for writing checkbits to memory, if BEn is low. 
BI-dlrectlonal memory systems: In a write or partial-write cycle, the byte not-to-be-modified is re-directed 
to the MD VO pins, if BEn is high, for checkbit generation and rewriting to memory via the MD 110 pins. 'SOE 
must be high to avoid enabling the output drivers to the system bus in this mode. The new bytes to be written 
are input on the SDn pins for checkbit generation and writing to memory. BEn must be low to direct input 
data from the System Data bus to the MD 110 pins for checkbit generation and writing to the checkbit memory. 

System Latch Enable: SLE is an input used to latch data at the SD inputs. The latch is transparent when 
SLE is high; the data is latched when SLE is low. 

Pipeline Latch Enable: '!5a: is an input which controls a pipeline latch, which controls data to be output 
on the SD bus and the MD bus during byte merges. Use of this latch is optional. The latch is transparent 
when '!5a: is low; the data is latched when '!5a: is high. 

System Output Enable: When low, enables System output drivers and Parity output drivers if correspond­
ing Byte Enable inputs arehigh. 

Byte Enables: In systems using separate 110 memory buses, BEn is used to enable the SD and Parity 
outputs for byte n. The BEn pins also control the "Byte mux". When BEn is high, the corrected or uncorrected 
data from the Memory Data latch is directed to the MD 110 pins and used for checkbit generation for byte 
n. This is used in partial-word-write operations or during correction cycles. When BEn is low, the data from 
the System Data latch is directed to the MD· VO pins and used for checkbit generation for byte n. 

BEo controls SDO-7 . BE2 controls SD16-23 
BE1 controls SD8-15 BE3 controls SD24-31 

Memory Data Bus: These VO pins accept a 32-bit data word from main memory for error detection and! 
or correction. They also output corrected old data or new datato be written to main memory when the EDC 
unit is used in a bi-directional configuration. . 

Memory Latch Enable: MLE is used to latch data from the MD inputs and checkbits from the CBI inputs. 
The latch is transparent when MLE is high; data is latched when MLE is low. When identified as the upper 
slice ina 64-bit cascade, the checkbit latch is bypassed. 

Memory Output Enable: fVfOE enables Memory Data Bus output drivers when low. 

Parity VO: The parity 110 pins for Bytes 0 to 3. These pins output the parity of their respective bytes when 
that byte is being output on the SD bus. These pins also serve as parity inputs and are used in generating 
the Parity ERRor (P"EfiR) signal under certain conditions (see Byte Enable definition). The parity is odd or 
even depending on the state of the Parity SELect pin (PSEL). 

Parity SELect: If the Parity SELect pin is low, the parity is even. 
If the Parity SELect pin is high, the parity is odd. 

CheckBlts-ln (OO) CheckBits-ln-1 (10) Partial-Syndrome-In (11): 
In a single EDC system or in the lower slice of a cascaded EDC system, these inputs accept the checkbits 
from the c.heckbit memory. In the upper slice in a cascaded EDC system, these inputs accept the "Partial­
Syndrome" from the lower slice (Detect/Correct path). 

Partlal-CheckBlts-ln (10) Partial-CheckBits-ln (11): 
In a single EDC system, these inputs are unused but should not be allowed to float. In a cascaded EDC 
system, the "Partial-Checkbits" used by the lower slice are accepted by these inputs (Correction path only). 
In the upper slice of a cascaded EDC system, "Partial-Checkbits" generated by the lower slice are accepted 
by these inputs (Generate path). 

CODE IDentity: Inputs which identify the slice position! functional mode of the IDT49C465. 
(OO) Single 32-bit EDC unit (10) Lower slice of a 64-bit cascade 
(01) 64-bit "Checkbit-generate-only" unit (11) Upper slice of a 64-bit cascade .. 

2552tb101 
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IDT49C465/A 
32·BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS {Con't.} 
Symbol 1/0 

Inputs (Con't.) 

MODE 2-0 I 

SYNCLK 

(x11) 
(x10) 

(000) 

(x01) 

(100) 

Outputs and Enables 

CBOO-7 0 

~ 

SYOO-7 

I 

o 

o 

o 

o 

Power Supply Pins 

Vcc 1-10 P 
GND1-12 P 

Name and Function 

MODE select: Selects one of four operating modes. 

"Normal" Mode: Normal EDC operation (Flow-thru correction and generation). 
"Generate-Detect" Mode: In this mode, error correction is disabled. Error generation and detection are 
normal. 
"Error-Data-Output" Mode: Allows the uncorrected data captured from an error event by the Error-Data 
Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by toggling 
CI:EAR low. The Syndrome Register and Error-Data Register record the syndrome and uncorrected data 
from the first error that occurs after they are reset by the crEAR" pin. The Syndrome Register and Error­
Data Register are updated when there is a positive edge on SYNCLK, an error condition is indicated (El1J1 
= low), and the Error Counter indicates zero. 
AII-Zero-Data Source: In Error-Data-Output Mode, clearing the Error-Data Register provides a source of 
all-zero-data for hardware initialization of memory, if this desired. 
Diagnostic-Output Mode: In this mode, the contents of the Syndrome R3gister , Error Counter and Error­
Type Register are output on the SD bus. This allows the syndrome bytes for an indicated error to be read 
by the system for error-logging purposes. The Syndrome Register and the Error-Data Register are updated 
when there is a positive edge on SYNCLK, an error condition is indicated and the Error Counter indicates 
zero errors. Thus, the Syndrome Register saves the syndrome that was present when the first error occurred 
after the Error Counter was cleared. The Syndrome Register and the Error Counter are cleared by toggling 
crEAR" low. The Error Counter lets the system tell if more than one error has occurred since the last time 
the Syndrome Register or Error-Data Register was read. 
Checkblt-Injectlon Mode: In the "Checkbit-Injection" Mode, diagnostic checkbits may be input on System 
Data Bus bits 0-7 (see Diagnostic Features - Detailed Description). 

CLEAR: When the CI:E:AR pin is taken low, the Error-Data Register, the Syndrome Register, the Error 
Counter and the Error-Type Register are cleared. 

SYNdrome CLocK: If Em is low, and the Error Counter indicates zero errors, syndrome bits are clocked 
into the Syndrome Register and data from the outputs of the Memory Data input latch are clocked into the 
Error-Data Register on the low-to-high edge of SYNCLK. If E1R' is low, the Error Counter will increment on 
the low-to-high edge of SYNCLK, unless the Error Counter indicates fifteen errors. 

SynCLK ENable: The ~ enables the SYNCLK signal. SYNCLK is ignored if SCO<El\1 is high. 

CheckBlts-Out (00, 01) Partial-CheckBits-Out (10) Checkbits-Out (11): 
In a single EDC system, the checkbits are output to the checkbit memory on these outputs. In the lower slice 
in a cascaded EDC system, the "Partial-checkbits" used by the upper slice are output by these outputs 
(Generate path only). In the upper slice in a cascade, the "Final-Checkbits" appear at these outputs 
(Generate path only). 

CheckBlts Out Enable: Enables CheckBit Output drivers when low. 

SYndrome-Out (00) Partial-SYndrome-Out (10) Partial-Checkbits-Out (11): 
In a 32-bit EDC system, the syndrome bits are output on these pins. In the lower slice in a 64-bit cascaded 
system, the "Partial-Syndrome" bits appear at these outputs (DetecV Correct path). In the upper slice in a 
cascaded EDC system, the "Partial-Checkbits" appear at these outputs (Correct path only). In a 64-bit 
cascaded system, the "Final-Syndrome" may be accessed in the "Diagnostic-Output" Mode from either the 
lower or the upper slice since the final syndrome is contained in both. 

ERROR: When in "Normal" and "Detect only" modes, a lowon this pin indicates that one or more errors have 
been detected. Em is not gated or latched internally. 

Multiple ERRor: When in "Normal" and "Detect only" modes, a Iowan this pin indicates that two or more 
errors have been detected. ~ is not gated or latched internally. 
Parity ERRor: A Iowan this pin indicates a parity error which has resulted from the active bytes defined by 
the 4 Byte Enable pins. Parity ERRor (PEiR) is not gated or latched internally (see Byte Enable definition). 

+5 Volts 
Ground 

8.12 
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IDT49C465/A 
32·BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DIAGNOSTIC DATA FORMAT (SYSTEM BUS) 

Latched Data Data Out (Unlatched) 

Error Re· Error 
Type served Counter Syndrome bits Partial Checkbits Checkbits 

Byte 3 Byte 2 Byte 1 Byte 0 

slM . I· 23 J2 2121 120 716151413121110 71 6 151413121110 71615141312111 0 

31 30 27 2423 1615 8 7 o 
2552 drw 12 

DIAGNOSTIC FEATURES - DETAILED DESCRIPTION 
Mode 2-0 

x11 "NORMAL" Mode 
In this mode, operation is "Normal" or non-diagnostic. 

x10 "GENERATE·DETECT" Mode 
When the EDC unit is in the "Generate·Detect" Mode, data is not corrected or altered by the error correction network. 
(Also referred to as the "Detect-only" Mode.) 

000 "ERROR·DATA-OUTPUT" Mode 
In this mode, the 32-bit data from the Error-Data Register is o'utput on the SO bus. 

Error Data Register: The uncorrected data from the Memory Data bus input latch is stored in the Error-Data Register 
if the error counter contents indicates "0" and there is a positive transition on the SYNCLK input when the ERR" signal is 
low. Thus, the Error-Data Register contains memory data corresponding to the first error to occur since the register was 

. cleared. This register is cleared by pulling the CCEAR"input low. The register is read via the System Data bus by entering 
the "Error-Data·Output" Mode and enabling the System Data bus output drivers. . 

AII·Zero-Data: The Error-Data Registercan be used as an "all-zero-data" data source for memory initialization in systems 
where the initialization process is to be done entirely by hardware. 

x01 "DIAGNOSTIC-OUTPUT" Mode 

100 

In this mode, data from the diagnostic registers, the PCBI bus and the CBI bus is output on the SO bus. 

Direct Checkblt Readback: Internal data paths allow both the "Partial-CheckBit-lnput" bus and the data in the "CheckBit­
Input" latch to be read directly by the system bus for diagnostic purposes. Both the Checkbit Input Bus and the Partial 
Checkbit Input Bus are read via the System Data bus by entering the "Diagnostic-Output" Mode and enabling the System 
Data bus output drivers. The checkbits are output on System Data bus bits 0-7; the Partial Checkbits are output on bits 
8-15. 

Syndrome Register: After an error has been detected, the syndrome bits generated are clocked into the internal 
Syndrome Register if the error counter contents indicates "0" and there is a positive transition on the SYNCLK input when 
the ERR" Signal is low. This register is cleared by pulling the crEAR input low. The register is read yia the System Data 
bus by entering the "Diagnostic-Output" Mode and enabling the System Data bus outputs. This data is output on SO 
bits 16·23. 

Error Counter: The 4-bit on-board error counter is incremented if the error counter contents do not indicate FF H EX, which 
corresponds to a count of 15, and there is a positive transition on the SYNCLK input when the Em signal is low. This 
counter is cleared by pulling the crEAR input low. The counter is read via the System Data bus by entering the 
"Diagnostic-Output" Mode and enabling the System Data bus output drivers. This data is output on System Data bus 
bits 24-27. . 

Test Register: These 2 bits are reserved forfactory diagnostics only and must not be used by system software. This data 
is output on System Data bus bits 28-29. . 

Error-Type Register: The Error-Type Register, clocked by the SYNCLK input, saves 2 bits which indicate whether a 
recorded error was a single or a multiple-bit error. This register holds only the first error type to occur after the last Clear 
operation. This data is output on System Data bus bits 30-31. 

Direct Read-Path Checkblt InJection: In the "Checkblt-lnJection" Mode, bits 0-7 of the System Data input latch are 
presented to the inputs of the Checkbit Input latch. If MLE is strobed, the checkbit latch will be loaded with this value in 
place of the checkbits from memory. By inserting various checkbit values, operation ofthe correction function of the EDC 
can be verified "on-board". Exceptforthe "Checkbit-Injection"function, operation inthis mode is identicalto "Normal" Mode 
operation. 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT 

OPERATING MODE CHARTS 
SLICE IDENTIFICATION 

CODE 10 1 CODE 100 Slice Definition 

0 0 32·bit Flow·Thru EDC 
0 1 64-bit GENERATE Only EDC 
1 0 64-bit EDC- Lower 32 bits (0-31) 
1 1 64-bit EDC- Upper 32 bits (32-63) 

2552tbl04 

SLICE POSITION CONTROL 

Slice Position! 
CODE Functional Operation I-- I--

* 
seE" SDBus MO£ MD Bus 

Width = 32 32 

o 0 Single 32-bit EDC unit 
Generate(1) 1 Sys.Q-31 0 Sys. Byte Mux 

DetectlCorrect(2) 0 Pipe. latch 1 MD Q-31 

0 1 "64-bit Generate-only" 1 Sys.32-63 1 Sys.Q-31 

1 0 Lower word, 64-bit bus 
Generate(1) 1 Sys.Q-31 0 MD 0-31 

DetectlCorrect(2) 0 Pipe. latch 1 MD 0-31 

1 1 Upper word, 64-bit bus 
Generate(1) 1 Sys.32-63 0 MD32-63 

DetectlCorrect(2) 0 Pipe. latch 1 MD32-63 

NOTES: 
1. Checkbits generated from the data In the SO Latch. 
2. Corrected data residing In the Pipe Latch. 

FUNCTIONAL MODE CONTROL 

Functional Mode 
of SO Bus - "imE MODE SOE" SDBus MDBus 

2 1 0 Width- 32 32 

x 1 1 "Normal" 
Generate 1 CPU Data 0 Pipe. latch 

Correct 0 Pipe. latch 1 RAM Data 

x 1 0 "Generate-Detect" 
Generate 1 CPU Data 0 Pipe. latch 

Detect 0 Pipe. latch 1 RAM Data 

0 0 0 "Error-Data-Output" 0 Err. D. latch - -
x 0 1 "Diagnostic-Output" 0 CBin latch - -

PCBlin bus 
Syn. register 
Err. counter 
Er. type reg. 

1 0 0 "Checkblt-Inlectlon" 
Generate 1 SDin latch 0 Pipe. latch 

Inject Checkbits 1 SD0-7 in 0 Pipe. latch 
Correct 0 Pipe. latch 1 RAM Data 

8.12 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Checkblt Buses 

PCBI CBI CBO SYO P I--
Bus Bus Bus Bus Bus J5em 

8 8 8 8 4 1 

- - CBs out - Pin active 
- CBs in - Syn. out Pout -
- - CBs out - - -

- - PCBs out - Pin active 
U·SYOout CBs in - Par.Synd Pout -

L-CBOout - F.CBs out - Pin active 
- L-SYOout - Par.Cbits Pout -

2552tbl05 

Checkblt Buses 

PCBI CBI CBO SYO P -
Bus Bus Bus Bus Bus J5E"Rlf 

8 8 8 8 4 1 

- - CBout - Pin active 
- CBin - - Pout -

- - CBout - Pin active 
- CBin - - Pout -
- - - - - -

PCBlin CBin - - - -

- - CBout - Pin active 
- - - - - -
- CBin - - Pout -

2552tbl06 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PRIMARY DATA PATH VS. MEMORY CONFIGURATION 
SEPARATE 110 MEMORIES: 

1

1. Checkblt Generation 
Write New Word to Memory 

-
CPU..... OJ 1--1r-------~1 DIN 

C 
~ MMN 
~ MEMORY 
JJ 

- ~ SO MD~--I DOUT 
~P 1----1 

CBOI--I~CHECKBIT 

IDT49C465 CBI MEMORY 

I 
2. Data Correction 

I Read Memory Word 

r---

CPU ~ DIN OJ c CORRECTED 
~ MAIN 
~ MEMORY m 
JJ 

'--- - SO MD ~ DOUT 
-P 

CBO CHECKBIT 

IDT49C465 CBI 
MEMORY 

I 3. Memory Generation 
Re-wrlte Corrected Word to Memory 

-
CPU ..... DIN OJ 

c CORRECTED 
~ MAIN 
~ 

MEMORY m 
JJ 

- - SO MD DOUT 
-P 

CBO CHECKBIT 

IDT49C465 CBI 
MEMORY 

COMMON 1/0 MEMORIES: 

I 
1. Checkblt Generation 

Write New Word to Memory 

CPU --. SO MDI-----~~ 1/0 

MAIN 
-..,p MEMORY 

IDT49C465 
CBO III-----..ICHECKBIT 
CBI~ MEMORY 

L-....;._-I 

I 
2. Data Correction 

I Read Memory Word 

CORRECTED 
CPU~ SO MD 1/0 

MAIN 
.... p MEMORY 

CBO ~ CHECKBIT 
IDT49C465 CBI .-J MEMORY 

I 3. Memory Generation 
Re-wrlte Corrected Word to Memory 

CORRECTED CORRECTED 
CPU~ SO MD 1/0 

MAIN 
.... p MEMORY 

CBO ~ CHECKBIT 
IDT49C465 CBI ----.J MEMORY 

2552 drw 13 
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IDT49C465/A 
32·81T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PARTIAL-WORD-WRITE OPERATIONS 

FOR COMMON I/O MEMORIES: 

r---

r----

s::: 
PORRECTION 0 

r 
BLOCK 

SD BUS 

8 
8 
8 
8 

3=1 
2=1 
1 = 1 
0= a 

'--
BYTE 3 

BYTE 2 

BYTE 1 

B'TEO 

r----

"U 
=u 
m 

~ ~ 
0 
::I: 

l....+-

-

-
" '8 

(J) 
0 " 
~ 

'8 

" 0 '8 ::I: 

" 8 
'---

In order to perform a partial-word-write operation, the 
complete word in question must be read from memory. This 
must be done in order to correct any error which may have 
occurred in the old word. Once the complete, corrected word 
is available, with all the bytes verified, the new word may be 
assembled in the byte mux and the new checkbits generated. 

~ 
() 
I 

°3 
- MDBUS 

~ 
~ BYTE 3 

~ BYTE 2 MAIN 
MEMORY 

BYTE 1 
BYTE 
MUX BYTE a 

, 
'----- , 

L....--
, 

A3 , 

~ 
, , 

A2. , 

v
L 

, , 
CHECKBIT 

, 
GENERATOR 

, , 
AD , 

I CBO 

I I Id CHECKBIT 
MEMORY 

IDT49C465 
2552 drw 14 

The example shown above illustrates the case of combin­
ing 3 bytes from an old word with a new lower order byte to 
form a new word. The newword, along with the new checkbits, 
may now be written to memory. 

In the separate I/O memory configuration, the situation is 
similar except that the new word is output on the SD Bus 
instead of the MD Bus (refer to previous page). 

8.12 12 



IDT49C465/A 
32-81T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

32-81T DATA WORD CONFIGURATION 
Asingle IDT49C465 EDCunit, connected as shown below, 

provides all the logic needed for single-bit error correction, 
and double-bit error detection, of a 32-bit data field. The 
identification code (00) indicates 7 checkbits are required. 
The CBI7 pin should be tied high. 

The 39-bit data format for four bytes of data and 7 checkbits 
is indicated below. 

32-81T DATA FORMAT 

DATA 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Syndrome bits are generated by an exclusive-OR of the 
generated checkbits with the checkbits read from memory. 
For example, Sn is the XOR of checkbits from those read with 
those generated. During Data Correction, the syndrome bits 
are used to complement (correct) single-bit errors in the data 
bits. 

CHECKBITS 

I , ,~YTE, 3, , I , , ~Y,T~ ~ , I , ,~YT~ 1, , I , ,~YT~ 0, I I C6 I C5 I C4 I C3 I C2 I C1 I CO I 
31 2423 16 15 8 7 0 

2552drw 15 

32-81T HARDWARE CONFIGURATION 
Vee 

fa 
PCBlo-7 CBOO-6 

, 

7 CHECKBITS-OUT 

CBI7 

~ 
~ .. CBlo-6 SYOO-6 

., 
CHECKBITS-IN 7 7 SYNDROME-OUT 

ERR 

PO--3 MERR 

"' SD0--31 MDo-31 
, 

SYSTEM DATA 1/0 "'32 '32 MEMORY DATA 1/0 

.. 
CODE ID 1,0 = 00 IDT49C465 

2552drw 1 

8.12 13 
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IDT49C465/A 
32·81T FLOW·THRU ERROR DETECTION AND CORRECTION UNIT 

64-BIT DATA WORD CONFIGURATION 
Two IDT49C465 EDC units, connected as shown below, 

provide all the logic needed for single-bit error correction, and 
double-bit error detection, of a 64-bit data field. The "Slice 
Identification" Table gives the CODE ID1 ,0 values needed for 
distinguishing the upper 32 bits from the lower 32 bits. Final 
generated checkbits, ERR and MERR (indicates multiple er­
rors) signals come from the upper slice, the IC with CODE 
101,0=11. Control signals not shown are connected to both 
units in parallel. 

Data-In bits ° through 31 are connected to the same 
numbered inputs of the EDC with CODE ID1 ,0=10, while 
Data-In bits 32 through 63 are connected to data inputs ° to 
31, respectively, for the EDC unit with CODE ID1 ,0=11. 

The 72-bit data format of data and checkbits is indicated 
below. ' 

64-BIT DATA FORMAT 
DATA 

MILITARY AND !=OMMERCIAL TEMPERATURE RANGES 

Correction of single-bit errors in the 64-bit configuration 
requires a simultaneous exchange of partial checkbits and 
partial syndrome bits between the upper and lower units. 

Syndrome bits are generated by an exclusive-OR of the 
generated checkbits with the checkbits read from memory. 
For example, Sn is the XOR of checkbits read and checkbits 
generated. During data correction, the syndrome bits are 
used to complement (correct) single-bit errors in the data bits. 
For double or multiple-bit error detection, the data available as 
output by the Pipeline Latch is not defined. 

Critical AC performance data is provided in the Table "Key 
AC Calculations", which illustrates the delays that are critical 
to 64-bit cascaded performance. As indicated, a summation 
of propagation delays is required when cascading these units. 

CHECKBITS 

BYTE 7 BYTE 6 BYTE 5 BYTE 4 BYTE 3 BYTE 2 BYTE 1 BYTE 0 

63 56 55 48 47 40 39 32 31 24 23 16 15 8 7 o 

64-BIT HARDWARE CONFIGURATION 

8 PARTIAL-CHECKBITS (CORRECT ONLY) 

I-., 

CHECK BITS"-IN 

8 

SYSTEM DATA 0-31 

SYSTEM DATA32~ 

PCBl0-7 CBOO-7 

CBl0-7 SY00-7 

PD-3 

SD0-31 

IDT49C465 

LOWER EDC 
(CODE ID 1,0 .. 10) 

8 PARTIAL-CHECKBITS 
(GENERATE ONLY) 

'8 PARTIAL-SYNDROME 
(DETECT/CORRECT) 

~ ~ 

8.12 

PCB 10-7 C800-7 

CBl0-7 SY00-7 

ERR 

PD-3 
MERR 

SDD-31 MD0-31 

IDT49C465 

UPPER EDC 
(CODE ID 1,0"" 11) 

t-

2552 dlW 17 

8 FINAL C HECKBITS 
ATE ONLY) (GENER 

(DETECT AND CORRECT) 

MEMORYD ATA32-63 

MEMORY DATA 0-31 

2552 dlW 18 
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IDT49C465/A 
32-81T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

DEFINITIONS OF TERMS: 
DO - 031 = System Data and/or Memory Data Inputs 

CBlo - CBI7 = Checkbit Inputs 
PCBlo - PCBI7 = Partial Checkbit Inputs 

FSo - FS7 = Final Internal Syndrome bits 

FUNCTIONAL EQUATIONS: 
The equations below describe the terms used in the 

IOT49C465 to determine the values of the partial checkbits, 
checkbits, partial syndromes and final internal syndromes. 
NOTE: All "E9" symbols below represent the "EXCLUSIVE­
OR" function. 

PA = Do E9 01 E9 02 E9 04 E9 06 E9 08 E9 010 E9 012 E9 016 E9 017 
E9 018 E9 020 E9 022 E9 024 E9 026 E9 028 

PB = Do E9 03 E9 04 E9 07 E9 09 E9 010 E9 013 E9 015 E9 016 E9 019 
E9 020 E9 023 E9 025 E9 026 E9 029 E9 031 

PC = Do E9 01 E9 05 E9 06 E9 07 E9 011 E9 012 E9 013 E9 016 E9 017 
E9 021 E9 022 E9 023 E9 027 E9 028 E9 029 

PO = 02 E9 03 E9 04 E9 05 E9 06 E9 07 E9 014 E9 015 E9 018 E9 019 
E9 020 E9 021 E9 022 E9 023 E9 030 E9 031 

PE = 08 E9 09 E9 010 E9 011 E9 012 E9 013 E9 014 E9 015 E9 024 
E9 025 E9 026 E9 027 E9 028 E9 029 E9 030 E9 031 

PF = Do E9 01 E9 02 E9 03 E9 04 E9 05 E9 06 E9 07 E9 024 E9 025 
E9 026 E9 027 E9 028 E9 029 E9 030 E9 031 

PG = 08 E9 09 E9 010 E9 011 E9 012 E9 013 E9 014 E9 015 Ell 016 
Ell 017 Ell 018 E9 019 Ell 020 Ell 021 Ell 022 Ell 023 

PHo = Do Ell 04 Ell 06 Ell 07 E9 08 Ell 09 Ell 011 E9 014 Ell 017 Ell 018 
E9 019 E9 021 Ell 026 Ell 028 Ell 029 Ell 031 

PH1 =01 Ell 02 Ell 03 Ell 05 Ell 08 Ell 09 Ell 011 Ell014E9017Ell018 
Ell 019 E9 021 E9 024 Ell 025 Ell 027 Ell 030 

PH2 = Do Ell 04 Ell 06 Ell 07 Ell 010 Ell 012 Ell 013 Ell 015 Ell 016 Ell 
020 Ell 022 E9 023 Ell 026 Ell 028 Ell 029 Ell 031 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CMOS TESTING CONSIDERATIONS 
Special test board considerations must be taken into 

account when applying high-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have. minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
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 experimented 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 OUT power pins. . 

3) Device grounding is extremely critical for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the OUT interface board and wiring 
unused interconnect pins to the ground plane is recom­
mended. Heavy gauge stranded wire should be used for 
power wiring, with twisted pairs being recommended for 
minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, lOT recom­
mends using VIL ~ OV and VIH ~ 3V for AC tests. 

8.12 15 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

DETAILED DESCRIPTION -CHECKBIT AND 
SYNDROME GENERATION vs. CODE ID 

LOGIC EQUATIONS FOR THE CBO OUTPUTS 

CODE 10 1,0 

Checkblt 00 10 11 

Generation Final Chkblts Partial Checkblts Final Checkblts 

CBOo PHo PHI PH2 Ell PCBlo 

CBOI PA PA PAEIlPCBh 

CB02 J5B" J5B" PB Ell PCBI2 

CB03 J5C J5C PC Ell PCBI3 

CB04 PO PO PO Ell PCBI4 

CBOs PE PE PE Ell PCBls 

CB06 PF PF PFEIl PCBI6 

CB07 - PF PGEIl PCBI7 
2SS21bl07 

LOGIC EQUATIONS FOR THE SYO OUTPUTS 

Checkbltl CODEID 1,0 

Syndrome 00 10 11 

Generation Final Syndrome Partial Syndrome Partial Checkblts 

SYOO PHO EIlCBIO PH1 Ell CBIO PH2 

SY01 PAEIlCBI1 PAEIlCBI1 PA 

SY02 PBEIlCBI2 PBEIlCBI2 PB 

SY03 J5CEIl CBI3 J5CEIl CBI3 PC 

SY04 PO Ell CBI4 PO Ell CBI4 PO 

SY05 PEEil CBI5 PEEil CBI5 PE 

SY06 PFEIlCBI6 PFEIl CBI6 PF 

SY07 - PFEIl CBI7 PG 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

32·BIT SYNDROME DECODE TO BIT.IN.ERROR (1) 

IHEX 0 1 2 3 4 5 6 7 

S6 0 0 0 0 1 1 1 1 

Syndrome S5 0 0 1 1 0 0 1 1 

Bits S4 0 1 0 1 0 1 0 1 -
HEX S3 S2 Sl SO 

0 0 0 0 0 * C4 C5 T C6 T T 30 

1 0 0 0 1 CO T T 14 T M M T 

2 0 0 1 0 C1 T T M T 2 24 T 

3 0 0 1 1 T 18 8 T M T T M 

4 0 1 0 0 C2 T T 15 T 3 25 T 

5 0 1 0 1 T 19 9 T M T T 31 

6 0 1 1 0 T 20 10 T M T T M 

7 0 1 1 1 M T T M T 4 26 T 

8 1 0 0 0 C3 T T M T 5 27 T 

9 1 0 0 1 T 21 11 T M T T M 

A 1 0 1 0 T 22 12 T 1 T T M 

B 1 0 1 1 17 T T M T 6 28 T 

C 1 1 0 0 T 23 13 T M T T M 

D 1 1 0 1 M T T M T 7 29 T 

E 1 1 1 0 16 T T M T M M T 

F 1 1 1 1 T M M T 0 T T M 

NOTES: 2552 tbl12 
1. The table indicates the decoding of the seven syndrome bits to identify 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 error detected. 

2SS21bl08 * = No errors detected 
# = The number of the single bit-in-error 

LOGIC EQUATIONS FOR THE FINAL SYNDROME (FSn) T = Two errors detected 

Final CODEID 1,0 
M = Three or more errors detected 

Syndrome 00 10,11 

Generation Final Syndrome Final Internal Syndrome 

FSo PHoEllCBlo PHI (L) Ell PH2 (U) Ell CBlo 

FSI PAEil CBh PA (L) Ell PA (U) Ell CBll 

FS2 PBEIlCBI2 PB (L) Ell PB (U) Ell CBI2 

FS3 J5CEIl CBb PC (L) Ell PC (U) Ell CBI3 

FS4 PO Ell CBI4 PO {L)EIl PO (U) Ell CBI4 

FSs PEEil CBls PE (L) Ell PE (U) Ell CBls 

FSs PFEIlCBI6 PF (L) Ell PF (U) Ell CBls 

FS7 - PF (L) Ell PG {U)EIl CBI7 
25S21bl09 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED DESCRIPTION - 32-81T CONFIGURATION 

32-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHAR-r1) 

Generated Participating Data Bits 

Checkblts Parity 0 1 2 3 4 5 6 7 8 9 

CBO Even (XOR) X X X X X X 

CB1 Even (XOR) X X X X X X 

CB2 Odd (XNOR) X X X X X 

CB3 Odd (XNOR) X X X X X 

CB4 Even (XOR) X X X X X X 

CBS Even (XOR) X X 

CBS Even (XOR) X X X X X X X X 

Generated Participating Data Bits 

Checkblts Parity 16 17 18 19 20 21 22 23 24 25 

CBO Even (XOR) X X X X 

CB1 Even (XOR) X X X X X X 

CB2 Odd (XNOR) X X X X X 

CB3 Odd (XNOR) X X X X X 

CB4 Even (XOR) X X X X X X 

CBS Even (XOR) X X 

CBS Even (XOR) X X 

10 11 12 13 14 15 

X X 

X X 

X X X 

X X X 
X X 

X X X X X X 

2552 tbll0 

26 27 28 29 30 31 

X X X X 

X X 

X X X 

X X X 
X X 

X X X X X X 

X X X X X X 

NOTE: 2552 tblll 

1. The table indicates the data bits participating in the checkbit generation. For example, checkbit CO is the Exclusive-OR function of the 16 data input bits 
marked with an X. 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED DESCRIPTION - 64-BIT CONFIGURATION 
64·BIT MODIFIED HAMMING CODE· CHECKBIT ENCODING CHAR-r1, 2) 

Generated Participating Data Bits 

Checkblts Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CBO Even (XOR) X X X X X X X X 
CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 
CB5 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2552 tbl13 

Generated Participating Data Bits 

Checkblts Parity 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2552tbl14 

Generated Participating Data Bits 

Checkblts Parity 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2552 tbl15 

Generated Participating Data Bits 

Checkblts Parity 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 

CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 

NOTES: 2552 tbl16 

1. The table indicates the data bits participating in the checkbit generation. For example, checkbit CO is the Exclusive-OR function of the 64 data input bits 
marked with an X. 

2. The checkbit is generated as either an XOR or an XNOR of the 64 data bits noted by an ·X" in the table. 

8.12 18 



IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED DESCRIPTION - 64-BIT CONFIGURATION (Con't.) 

64-BIT SYNDROME DECODE TO BIT-IN-ERROR(1} 

I HEX a 1 2 3 4 5 6 7 8 9 A B C 0 E F 
57 a 0 0 a a 0 0 0 1 1 1 1 1 1 1 1 

56 0 a 0 a 1 1 1 1 0 a 0 a 1 1 1 1 

5yndrome 55 a 0 1 1 a a 1 1 a a 1 1 0 a 1 1 

Bits 54 0 1 a 1 0 1 0 1 a 1 a 1 0 1 a 1 
r--

HEX 53 52 51 SO 

0 a 0 0 0 * C4 C5 T C6 T T 62 C7 T T 46 T M M T 

1 0 a a 1 co T T 14 T M M T T M M T M T T 30 

2 a a 1 a C1 T T M T 34 56 T T 50 40 T M T T M 

3 a a 1 1 T 18 8 T M T T M M T T M T 2 24 T 

4 a 1 a 0 C2 T T 15 T 35 57 T T 51 41 T M T T 31 

5 a 1 a 1 T 19 9 T M T T 63 M T T 47 T 3 25 T 

6 a 1 1 a T 20 10 T M T T M M T T M T 4 26 T 

7 a 1 1 1 M T T M T 36 58 T T 52 42 T M T T M 

8 1 a 0 a C3 T T M T 37 59 T T 53 43 T M T T M 

9 1 a a 1 T 21 11 T M T T M M T T M T 5 27 T 

A 1 a 1 a T 22 12 T 33 T T M 49 T T M T 6 28 T 

B 1 a 1 1 17 T T M T 38 60 T T 54 44 T 1 T T M 

C 1 1. a 0 T 23 13 T M T T M M T T M T 7 29 T 

D 1 1 a 1 M T T M T 39 61 T T 55 45 T M T T M 

E 1 1 1 a 16 T T M T M M T T M M T 0 T T M 

F 1 1 1 1 T M M T 32 T T M 48 T T M T M M T 

NOTES: 25S21bl17 

1. The table indicates the decoding of the seven syndrome bits to identify 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 error detected . 
• = No errors detected 
# = The number of the single bit-in-error 
T = Two errors detected 
M = Three or more detected 

KEY AC CALCULATIONS - 64-BIT CASCADED CONFIGURATION 
64-Blt Propagation Delay Total AC Delay for IDT49C465 In 64-blt Mode 

(L) = Lower slice 
Mode From To (U) = Upper slice 

Generate SO Bus Checkbits out SOto CBO(L) + PCBI to CBO(U) 
tSC(L) + t PCC(U) 

Detect MOBus 'ERIi for 64·bits MDtoSYO(L) + CBI to'ERli (U) 
t MSY(L) + tCE (U) 

MD Bus MEl1R for 64-bits MOtoSYO(L) + CBltomRl1 
t MSY(L) + t CME (0) 

Correct MOBus Corrected data out MOta SYO(L) + CBI to SO(U) 
t MSY(L) + tCS (U) 

(or) ~ MO to SYO(U) + PCBI to SD(L) 
t MSY(U) + t PCS(L) 

NOTE: 2552 tbl 18 

1. (or) = Whichever is worse. 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA .. +25°C, f .. 1.0MHz) 

Symbol Rating Com'l. Mil. Unit 

Vee Power Supply -0.5 to +7.0 -0.5 to +7 .. 0 V 
Voltage 

VTERM Terminal Voltage -0.5 to -0.5 to V 
with Respect Vee + 0.5 Vee+ 0.5 
to Ground 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 30 30 rnA 
Current 

NOTE: 2552 tbl19 
1. Stresses greater 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 device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to Absolute Maximum Ratings for 
extended periods of time may affect reliability. 

Symbol Parameter(1) Conditions 

CIN Input VIN .. OV 
Capacitance 

COUT Output VOUT= OV 
Capacitance 

NOTE: 
1. This parameter is sampled and not 100% tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
The following conditions apply unless otherwise specified: 

Typ. 

10 

12 

C . I T C 7 C V V MT ommercla: A .. 0° to + 0° , cc .. 5.0 ±5%; Iitary: T A = -55° C to +125° CV , CC .. 5.0V+ 10% 

Symbol Parameter Test Condltlons(1) Min. Typ.(2) Max. 

VIH Input HIGH Level(4) Guaranteed Logic HIGH Normal Inputs 2.0 - -
Hysteresis Inputs 3.0· - -

VIL Input LOW Level(4) Guaranteed Logic LOW - - 0.8 

IIH Input HIGH Current Vee", Max., VIN", Vee - - 5.0 

ilL Input LOW Current Vee .. Max., VIN .. GND - - -5.0 

loz Off State (Hi-Z) Vee .. Max. Vo .. OV - - -10 

Vo=3V - - 10 

los Short Circuit Current Vee = MaxP) -20 - -150 

VOH Output HIGH Voltage Vee= Min. IOH=-6mA COM'L. 2.4 - -
VIN = VIH or VIL IOH =-4mA MIL. 2.4 - -

VOL Output LOW Voltage Vee= Min. IOL = 12mA COM'L. - - 0.5 

VIN = VIH or VIL IOL= SmA MIL. - - 0.5 

VH Hysteresis ~, MLE,PrE,SLE,~,~ - 200 -
NOTES: 
1. For conditions shown as min. or max., use appropriate value specified above for the applicable device type. 
2. Typical values are at Vcc = 5.0V,' +25°C ambient temperature 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 levels provide zero noise immunity and should only be static tested in a noise-free environment. 

8.12 

Unit 

pF 

pF 

2552tbl20 

Unit 

V 

V 

~ 

~ 

~ 

rnA 

V 

V 

mV 

2552tbl21 

20 



IDT49C465/A 
32·81T FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't.) 
The following conditions apply unless otherwise specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vee = 5.0V + 10% -

Symbol Parameter Test Condltlons(1) 

ICCQ Quiescent Power Supply Current VIN = VCC or GND 
CMOS Input Levels Vcc = Max. All Inputs 

Outputs Disabled 

ICCQT Quiescent Power Supply Current VIH = 3.4V, VIL = OV 
TTL Input Levels Vcc = Max. All Inputs 

Outputs Disabled 

IccD1 Dynamic Power Supply Current fcp = 10MHz, 50% Duty Cycle COM'L. 
f = 10MHz VIH = Vcc, VIL = GND 

Read Mode, Outputs Disabled MIL. 

ICCD2 Dynamic Power Supply Current fcp = 20MHz, 50% Duty Cycle COM'L. 
f = 20MHz VIH = Vcc, VIL = GND 

Read Mode, Outputs Disabled MIL. 

NOTES: 
1. For conditions shown as Min. or Max., use appropriate value specified above for the applicable device type. 
2. Typical values are at Vcc = S.OV, +25°e ambient temperature, and maximum loading. 
3. Total supply current is the sum of the Quiescent current and the dynamic current and is calculated as follows: 

Icc = Icce + Icccr (Nr x Dr) + ICCD (fop) 
where: Nr = Total # of quiescent TTL inputs 

Dr = Ae Duty cycle - % of time high (TTL) 
fop = Operating frequency 

8.12 

Min. Typ.(2) 

- -

- -

- -
- -
- -
- -

Max. Unit 

5 mA 

1 mAl 
input 

100 mA 

150 

200 mA 

300 

2552tbl22 
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IDT49C465/A 
32·BIT FLOW·THRUERROR DETECTION AND CORRECTION UNIT 

AC PARAMETERS - 49C465A 

PROPAGATION DELAY TIMES (PRELIMINARy) 

32·blt 
System 

I 

Standalone 
Slice 

CODE 10=00 

Parameter Description Com. Mil. 
Number Parameter From to 

Name Input (edge) Output (edge) Max. Max. 

GENERATE (WRITE) PARAMETERS 

01 t BC BEN CBO 15 20 
02 t BM BEN MDoUT 15 20 
03 t MC MDIN CBO - -
04 t PCC PCBI CBO - -
05 t PPE PXIN PERR 12 18 
06 t SC CBO 14 18 

07 tSM SDIN MDoUT 12 18 
08 tSPE l5EFrn 12 18 

DETECT (READ) PARAMETERS 

09 t CE ERR Low 14 18 
10 t CME CBI ~=Low 15 20 
11 t CSY SYO 12 18 
12 t ME Emf 12 18 

13 t MME MDIN ME1R 16 20 
14 t MSY SYO 12 18 

CORRECT (READ) PARAMETERS 

15 t cs CBI SDOUT 16 20 
16 t MP Px 18 22 
17 t MS MDIN SCOUT 14 18 

18 t MSY SYO 16 20 
19 t PCS PCBI SDOUT - -

DIAGNOSTIC PARAMETERS 

NOTES: 
1. Where "edge" is not specified, both high and low edges are implied. 
2. BOLD indicates critical system parameters. 

64·blt 
"Generate 

only" 
Slice 

CODE 10=01 

Com. Mil. 

Max. Max. 

- -
- -
15 18 

- -
- -
14 18 

- -
- -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

8.12 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

64·blt System 

Lower Upper 
Slice Slice 

CODE 10=10 CODE 10=11 

Com. Mil. Com Mil. 

Max. Max. Max. Max. 

15 20 15 20 
15 20 15 20 
- - - -
- - 12 18 

12 18 12 18 
14 18 14 18 

12 18 12 18 
12 18 12 18 

- - 12 18 

- - 15 20 
12 18 12 18 
- - 12 18 
- - 16 20 
12 18 12 18 

- - 16 20 

18 22 18 22 

- - - -
12 18 12 18 

13 18 - -

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 

Refer to 
Timing Diagram 

Figure 

-
-
10 
7 

-
7 

7 

-

8,10 
8,10 
8,10 
8,10 
8,10 
8,10 

8,11 
8,11 
8,11 
8,11 
11 

15 
15 

2552 tbl 24 

22 



IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC PARAMETERS - 49C465A 

PROPAGATION DELAY TIMES FROM LATCH ENABLES (PRELIMINARy) 

Parameter Description Com.'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Max. Max. Unit . Figure 

22 t MLC eBa * 16 20 ns 13 
23 t MLE El1R * 13 18 ns 8,10,11 
24 t MLME MLE= High ~ * 16 20 ns 8 
25 t MLP Px * 18 22 ns 8,11 
26 t MLS SDOUT * 18 22 ns 8,10,11 
27 t MLSY Sya * 15 20 ns 8, 10 

28 t PLS ]5[E= Low SDOUT * 10 12 ns 8, .11 
29 t PLP ]5[E= Low Px * 13. 18 ns 8, 11 .. 
30 t SLC SLE= High eBa * 16 20 ns 7,9 
31 t SLM SLE"7 High MDoUT. * 12 18 ns 7,9 

NOTE. ; 

2552 tbl 27 

II." = Both high and low edges are implied. 

ENABLE AND DISABLE TIMES (PRELIMINARy) 
Parameter Description Com'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Min. Max. Min. Max. Unit Figure 

32 t BESZx BEN= High SDOUT * 2 13 2 16 ns 8,10,11 
33 t BESxZ Low Hi-Z 2 11 2 14 ns 

34 t BEPZx BEN = High POUT * 2 13 2 16 ns 8,11 
35 t BEPxZ Low Hi-Z 2 11 2 14 ns 
36 t CECZx CSOE= Low eBa * 2 13 2 16 ns 7,9 
37 t CECxZ High Hi-Z 2 11 2 14 ns 

38 t MEMZx ~= Low MDoUT * 2 13 2 16 ns 7, 9 
39 t MEMxZ High Hi-Z 2 11 2 14 ns 8, 10 
40 t SESZx "SOE" = Low SDOUT * 2 13 2 16 ns 8, 10 
41 t SESxZ High Hi-Z 2 11 2 14 ns 7,9 

NOTE: 2552 tbl 28 

II." = Delay to both edges. 

II 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP AND HOLD TIMES (PRELIMINARY) - 49C465A 
Parameter Description Com.'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (ed~e) Output (ed~e) Min. Min. Unit Figure 

42 t SSLS SDIN Set-up * before SLE = Low 3 4 ns 7,9 

43 t SSLH SDIN Hold * after SLE = Low 3 4 ns 7,9 

44 t MMLS MDIN Set-up * before MLE =Low 3 4 ns 8,10,11 

45 t MMLH MDIN Hold * after MLE = Low 3 4 ns 8,10,11 

46 t CMLS CBI Set-up * before MLE =Low 3 4 ns 8,10,11 

47 t CMLH CBI Hold * after MLE = Low 3 4 ns 8,10,11 

48 t MPLS MDIN Set-up * before'"PrE" == High 10 12 ns -
49 t MPLH MDIN Hold * after PIE = High 0 0 ns -
50 t CPLS CBI Set-up * before"""PIE = High 10 12 ns -
51 t CPLH CBI Hold * after PIE = High 0 0 ns -
52 t PCPLS PCBI Set-up * before"""PIE = High 10 12 ns -
53 t PCPLH PCBI Hold * after PIE = High 0 0 ns -

DIAGNOSTIC SET-UP AND HOLD TIMES 

54 t CSCS CBI Set-up * 10 12 ns 15 

55 t MSCS MDIN Set·up * before SYNCLK=High 10 12 ns 15 

56 t MLSCS MLE Set-up =High 10 12 ns 15 

57 t SESCS SCLKEN Set-up =Low 3 4 ns 15 

58 t SESCH SCLKEN Hold =Low after SYNCLK =High 3 4 ns 15 

NOTE: 2552tbl32 

"*,, c Where "edge" is not specified, both high and low edges are implied. 

MINIMUM PULSE WIDTH (PRELIMINARY) 
Refer to 

Parameter Minimum Pulse Width Com'l. Mil. Timing Diagram 

Number Name Input Conditions Min. Min. Unit Figure 

59 t CLEAR Min. CCEAR""low time to clear diag. registers Data = Valid 8 10 ns 14 
60 t MLE Min. MLE high time to strobe new data MD, CBI = Valid 5 6 ns -
61 t PLE Min. PIE low time to strobe new data SD = Valid 5 6 ns -
62 t SLE Min. SLE high time to strobe new data SD = Valid 5 6 ns -
63 t SYNCLK Min. SYNCLK high time to clock in new data SCKEN = Low 5 6 ns 14 

"~~"IOI~' 

Input Pulse Levels GND t03.0V 

Input Rise/Fall Times 1V/ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 18 

2552 tbl 34 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

AC PARAMETERS - 49C465 

PROPAGATION DELAY TIMES (PRELIMINARy) 

32-blt 
System 

Standalone 
Slice 

CODEID=OO 

Parameter Description Com. Mil. 
Number Parameter From to 

Name Input (edge) Output (edge) Max. Max. 

GENERATE (WRITE) PARAMETERS 

01 t BC BEN CBO 20 25 

02 t BM BEN MDoUT 20 25 

03 t MC MDIN CBO - -
04 t PCC PCBI CBO - -
05 t PPE PXIN PERl1 15 20 

06 tsc CBO 16 20 

07 tSM SDIN MDoUT 15 20 

08 tSPE P"E"Frn 15 20 

DETECT(READ)PARAMETERS 

09 tCE ERR = Low 16 20 

10 t CME CBI ~=Low 20 24 

11 t CSY SYO 15 20 

12 t ME 'ERR = Low 15 20 

13 t MME MDIN ~=Low 20 24 

14 t MSY SYO 15 20 

CORRECT(READ)PARAMETERS 

15 t cs CBI SDOUT 20 24 

16 t MP Px 20 26 

17 t MS MDIN SDOUT 16 20 

18 t MSY SYO 18 22 

19 t PCS PCBI SDOUT - -

DIAGNOSTIC PARAMETERS 

NOTES: 
1. Where "edge" is not specified, both high and low edges are Implied. 
2. BOLD indicates critical system parameters. 

64-blt 
"Generate 

only" 
Slice 

CODEID=01 

Com. Mil. 

Max. Max. 

- -
- -
17 20 

- -
- -
16 20 

- -
- -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

8.12 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

64-blt System 

Lower Upper 
Slice Slice 

CODEID=10 CODEID=11 

Com. Mil. Com. Mil. 

Max. Max. Max. Max. 

20 25 20 25 

20 25 20 25 

- - - -
- - 15 20 

15 20 15 20 

16 20 16 20 

15 20 15 20 

15 20 '15 20 

- - 15 20 

- - 20 24 

12 18 - -
- - - -
- - 20 24 

15 20 15 20 

- - 20 24 

20 26 20 26 

- - - -
15 20 15 20 

15 20 - -

Unit 

ns 
ns 

ns 
ns 
ns 

ns 

ns 
ns 

ns 
ns 
ns 

ns 
ns 

ns 

ns 
ns 
ns 

ns 
ns 

Refer to 
Timing Diagram 

. 

Figure 

-
-
10 

7 

-
7 

7 

-

8,10 

8,10 

8,10 

8,10 

8,10 

8,10 

8,11 

8,11 

8,11 

8,11 

11 

15 

15 
2552tbl23 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC PARAMETERS - 49C465 

PROPAGATION DELAY TIMES FROM LATCH ENABLES (PRELIMINARy) 

Parameter Description Com.'1. Mil. Refer to 

'Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Max. Max. Unit Figure 

22 t MLC CBO * 20 24 ns 13 
23 t MLE ERR * 15 20 ns 8,10,11 
24 t MLME MLE = High ~ * 20 24 ns 8 
25 t MLP Px * 20 25 ns 8,11 
26 t MLS SDOUT * 20 25 ns 8,10,11 
27 t MLSY SYO * 18 22 ns 8, 10 

28 t PLS 'PrE = Low SDOUT * 12 16 ns 8, 11 
29 t PLP 'PrE = Low Px * 16 20 ns 8, 11 

30 t SLC SLE= High CBO * 20 24 ns 7,9 
31 t SLM SLE= High MDoUT * 15 20 ns 7,9 

NOTE: 2552tb125 

"*" = Both high and low edges are implied. 

ENABLE AND DISABLE TIMES (PRELIMINARy) 
Parameter Description Com'l. MIl. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Min. Max. Min. Max. Unit Figure 

32 t BESZx BEN= High SDOUT * 2 15 2 18 ns 8,10,11 
33 t BESxZ Low Hi-Z 2 13 2 16 ns 

34 t BEPZx BEN= High POUT * 2 15 2 18 ns 8, 11 
35 t BEPxZ Low Hi-Z 2 13 2 16 ns 

36 t CECZx CSO'E= Low CBO * 2 15 2 18 ns 7, 9 
37 t CECxZ High Hi-Z 2 13 2 16 ns 

38 t MEMZx ~= Low MDoUT * 2 15 2 18 ns 7,9 
39 t MEMxZ High Hi-Z 2 13 2 16 ns 8, 10 
40 t SESZX SOE= Low SDOUT * 2 15 2 18 ns 8, 10 
41 t SESxZ High Hi-Z 2 13 2 16 ns 7,9 

NOTE: 2552tb126 

"*" = Delay to both edges. 
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IDT49C46S/A 
32·BIT FLOW· THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP AND HOLD TIMES (PRELIMINARY) - 49C465 
Parameter Description Com.'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Min. Min. Unit Figure 

42 t SSLS SDIN Set-up * before SLE = Low 4 5 ns 7, 9 
43 t SSLH SDIN Hold * after SLE = Low 4 5 ns 7, 9 

44 t MMLS MDIN Set-up * before MLE =Low 4 5 ns 8,10,11 

45 t MMLH MDIN Hold * after MLE = Low 4 5 ns 8,10,11 

46 t CMLS CBI Set-up * before MLE =Low 4 5 ns 8,10,11 

47 t CMLH CBI Hold * after MLE = Low 4 5 ns 8,10,11 

48 t MPLS MDIN Set-up * before l5l:E = High 12 15 ns -
49 t MPLH MDIN Hold * after "PIE" = High 0 0 ns -
50 t CPLS CBI Set-up * before"PIE" = High 12 15 ns -
51 t CPLH CBI Hold * after PIE = High 0 0 ns -
52 t PCPLS PCBI Set-up * before"PIE" = High 12 15 ns -
53 t PCPLH PCBI Hold * after PIE = High 0 0 ns -

DIAGNOSTIC SET-UP AND HOLD TIMES 

54 t CSCS CBI Set-up * 12 15 ns 15 

55 t MSCS MDIN Set-up * before SYNCLK=High 12 15 ns 15 

56 t MLSCS MLE Set-up = High 12 15 ns 15 

57 t SESCS SCLKEN Set-up =Low 4 5 ns 15 

58 t SESCH SCLKEN Hold =Low after SYNCLK =High 4 5 ns 15 

NOTE: 2552 tbl 29 

"*" = Where "edge" is not specified, both high and low edges are implied. 

MINIMUM PULSE WIDTH (PRELIMINARY) 
Refer to 

Parameter Minimum Pulse Width Com'l. Mil. Timing Diagram 

Number Name Input Conditions Min. Min. Unit Figure 

59 t CLEAR Min. CCEAR"low time to clear diag. registers Data = Valid 8 10 ns 14 
60 t MLE Min. MLE high time to strobe new data MD, CBI = Valid 5 6 ns -
61 t PLE Min. PIE low time to strobe new data SD = Valid 5 6 ns -
62 t SLE Min. SLE high time to strobe new data SD = Valid 5 6 ns -
63 t SYNCLK Min. SYNCLK high time to clock in new data SCLKEN = Low 5 6 ns 14 

,,,,,,"w,,,, 

Input Pulse Levels GNDto 3.0V 

Input Rise/Fall Times 1V/ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 18 

2552tbl31 II 
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IDT49C465/A 
32·81T FLOW· THRU ERROR DETECTION AND CORRECTION UNIT 

AC TIMING DIAGRAMS - 32-81T CONFIGURATION 

BEN 

SOE 

SDD-31 

SLE 

PN 

tPPE_ 

M DATAouT=S DATAIN 

~OE 

~BO 

NOTE: 
1. Assumes that System Data is valid at least 3ns (Com.) before SLE goes high. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Propagation Delay 
From To 

BEN = Low to SDOUT Disabled 

BEN = Low to SDOUT Disabled 

SOE = Low to SDoUT Disabled 

SOE = Low to SDoUT Disabled 

SDIN Set-up to SLEIN .. Low 

SDIN Hold to SLEIN = Low 

SDINtO. PERRoUT 

Px to PERRoUT 

SDINto MDOUT 
SLE = High to MDoUT 

t MEMZx MOE = Low to MDouT Enabled 

SDINto CBO 
SLE = High to C'Brr 

csm: = Low to CBO Enable max 

Min.! 
Max. 

min. 

max. 

min. 

max. 

min. 

min. 

max. 

max. 

max. 
max. 

max. 

max. 
max. 

2552 drw 19 

Figure 7. 32·81t Generate TIming 
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IDT49C465/A 
32-81T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

AC TIMING DIAGRAMS - 32-81T CONFIGURATION 

MDo-31 

CBI 

MLE 

SYO 

NOTE: 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Propagation Delay Min.! 
From To Max. 

MOE = High to MDoUT Disabled max. 

MDIN Set-up to MLE = Low mIn. 

MDIN Hold to MLE = Low mIn. 

Checkbit Set-up to MLE = Low min. 

Checkbit Hold to MLE = Low mIn. 

tMSY MDINto SYOOUT max. 

max. 

max. 
t CSY Checkbits in to SYOOUT 
tMLSy(1) MLE = High to SYOouT 

tME MDINto ERli = Low 
t CE Checkbits in to ERR = Low 
t MLEx(1) MLE = High to ERR = Low') 

max. 

max. 

max. 

max. 
max. 

max. 

2552 drw 20 

1. Assumes that Memory Data and Checkbits are valid at least 3ns (Com.)/4ns (Mil,) before MLE goes high. 

Figure 8. 32-81t Detect TIming 

8.12 29 
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IDT49C465/A 
32·BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 32-81T CONFIGURATION 

Propagation Delay Min.! 
From To Max. 

MOE = High to MDouT Disabled max. 

MD0-31 } 

MDIN Set-up to MLE - Low min. 

-MDIN Hold to MLE - Low min. 

Checkbit Set-up to MLE - Low min. 

Checkbit Hold to MLE - Low min. 

MLE 

MLEIN = High to SDOUT (1) max. 

PLE = Low to SDOUT (1) max. 

BEN = High to SDoUT Enabled max. 

tSESZX SOE = Low to SDOUT Enabled max. 
tCS CBI to Corrected SDOUT max. 

tMS MDINto Corrected SDOUT max. 

Corrected DATAoUT 

tMP MDIN to Parity Out max. 
IMLP MLE = High to Parity Out max. 
I PLP PLE = Low to Parity Out max. 
I BEPZX BEN = High to Parity Out max. 

ISEP SOE = Low to Parity Out max. 

P0-3 

NOTE: 2552 drw 21 

1. Assumes that Memory Data and Checkbits are valid at least 3ns (Com.)/4ns (Mil.) before MLE goes high. 

Figure 9. 32-81t Correct Timing 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

BOTH Propagation Delay Min.! 
465S.-~ __ ~~ __ ~ __ ~ __ ~~ __ ~ __ ~ __ ~~ __ ~~ ___ ~_F_r_om ___ · ______ T_o_~~M_ax_.~ 

BEN 

SOE = High to SDoUT Disabled min: 

SOE = High to SDoUT Disabled max. 

SD(L&u} 
SDIN Set-up to SLEIN = Low min. 

SOIN Hold to SLEIN = Low min. 

SLE 

Px 

Pxto PERR max. 

PERR 

SOINto MDouT max. 

MOE 

SLE = High to MDouT max. 

MOE = Low to MDouT Enabied max. 

BENto MDouT max. 

SO Lower In to CBO max. 

SLEIN = High to CBO (1) max. 

COE CSOI: = Low to CBO Enabled max. 

CBO Partial Checkbits Out 

.. 

PCB I to CBO max. 

II 
NOTE: 2552 drw 22 

1. Assumes that System Data is valid at least 3ns (Com.)/4ns (Mil.) before SLE goes high. 

Figure 10. 64·Blt Generate TIming - (64·Blt Cascading System) 
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IDT49C465/A 
32·BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

BOTH Propagation Delay Min.! 
From To Max. 465S~L-__ L-~ __ -L __ ~ __ L-~ __ -L __ ~ __ ~ __ L-~~ ______ +-____________________ -4 ____ ~ 

MD(L) 

eBI 

MLE 

BEN 

SOE 

SD0-31 

SYO 

eBI 

ERR 

Corrected DATAoUT 

Partial Syndrome Out 

.. 
Partial Syndrome In 

tCE __ 

....... ---- t MLE(1' .... ) -----II .. ~I 

tSESZx 

tMSY 

tCSY 

tMLSY 

MD(u) i (OUTPUTIXXX£.lid DATA:~;xx;ixxx> __ _ 

NOTE: 
1. Assumes that System Data is valid at least 3ns (Com.)/4ns (Mil.) before SLE goes high. 

Figure 11. 64-Blt Detect TIming 

8.12 

MOE = High to MDoUT 
Disabled 

MDIN Set-up to MLE '" Low 

MDIN Hold to MLE = Low 

eBI Set-up to MLE = Low 

eBI Hold to MLE = Low 

MLE = High to SDOUT(1) 

BEN", High to SDOUT Enabled 

SOE '" Low to SDOUT Enabled 

MD Lower In to SYOOUT 
eBI to SYO 
MLE = High to SYO 

eBI to MERR 
MLE = High to M ERR 

eBI to ERR 
MLE = High to ERR 

MDINto ERR 
MDINto MERR 

max. 

min. 

min. 

min. 

min. 

max. 

max. 

max. 

max. 

max. 
max. 

max. 

max. 

max . 

max. 

max. 

max. 

2552 drw 23 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

NOTE: 
1. Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes high. 

Figure 12. 64-Blt Correct TIming (Lower Slice) 

8.12 

Propagation Delay Min.! 
From To Max. 

MOE = High to MDoUT Disabled max. 

MDIN Set-up to MLE = Low min. 

MDIN Hold to MLE = Low min. 

eBI Set-up to MLE = Low 

eBI Hold to MLE = Low 

min. 

min. 

MLEIN = High to SDoUT (1) max. 

2552 drw 24 
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IDT49C465/A 
32·BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

Propagation Delay Min.! 
From To Max. 

MOE = High to MDoUT 
Disabled 

max. 

MD0-31 

MDIN Set-up to MLE = Low min. 

MDIN Hold to MLE = Low min. 

CBI 
CBI Set-up to MLE = Low min. 

CBI Hold to MLE = Low min. 

MLE 

MLEIN = High to SDOUT (1) max. 

PLE = Low to SDOUT (1) max. 

BEN 

BEN = High to SDOUT Enabled max. 

SOE 

tSESZX SOE = Low to SDOUT Enabled max. 

tes CBI to Corrected SDOUT max. 

t MS MDIN to Corrected SDOUT max. 

tMSY MDIN to Corrected SDOUT max. 

S00-31 Corrected DATAoUT 

tMP MDIN to Parity Out max. 

tMLP MLE = High to Parity Out max. 
tPLP PLE = Low to Parity Out max. 
t BEPZX BEN = High to Parity Out max. 

tSEP SOE = Low to Parity Out max. 

P0-3 

SYO 

NOTE: 2552 drw 25 

1. Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes high. 

Figure 13. 64-Blt Correct Timing (Upper Slice) 
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IDT49C465/A 
32-81T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

SLE 

MOE 

MDBus 

MLE 

COE 
CBO Final Checkbits Out 

NOTE: 
1. Assumes that System Data is valid at least 3ns (Com.) before SLE goes high. 
2. Assumes that Memory Data is valid at least 4ns (Com.) before MLE goes high. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Propagation Delay 
From ' To 

SDIN Set-up to SLEIN = Low 

SDIN Hold to SLEIN = Low 

SLE = High to CBO(1) 

MDIN Set-up to MLEIN = Low 
MDIN Hold to MLEIN = Low 

Bits 32-63 to CBO 
Bits 0-31 to CBO 
MLEIN = High to CBO(2) 

CBOE = Low to CBO Enabled 

Min.! 
Max. 

min. 

min. 

max. 

min. 
min. 

max. 

max. 

max. 

max. 

2552 drw 26 

Figure 14. 64-81t Single Chip "Generate Only" Timing 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - DIAGNOSTIC TIMING 

Min.! 
Max. I 1 2 4 51 Para mete Propagation Delay 

465 ~~~t? ___ ~I~i __ ~I~_~T~I ___ ~L-_~I~r" ___ ~I~I~I __ N_am __ e-r ___ F_ro_m _____________ T_O ____ +_~ 

CBI ~ XXX ,--_C_he_c_kb_~_s _In __________ 1: III ):~))))) 

-,csc~ 

MO Bus ~ ~X'"7X~.X~ Memory OatalN 

~MSCS-

MLE hl_--, 
+--4 MLSCs-------. 

/ 

t cscs CBI Set-up to SYNCLK .. High 

t MSCS MOIN Set-up to SYNCLK .. High min. 

t MlSCS MLE .. High Set-up to SYNCLK = High min. 

t SESCS SCLKEN Set-up to SYNCLK .. High min. 

t SESCH SCLKEN = Hold After SYNCLK = High min. 

t SYNClK SCLKEN Pulse Width 
t scs SCLKEN = High to SOOUT 
t CLEAR CLEAR Pulse Width 

tClR CLEAR = Low to SOOUT 

min. 

max. 
min. 

max. 

SO Bus ill <XXXXXXXXXXX)()()V Valid OataOUT ~:))):~:\{{{{{ 

I I 
to I I I I 

3 
I I 

4 
I 

~I 

Figure 15. 32·81t Diagnostic TIming 
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IDT49C465/A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT 

INPUT/OUTPUT INTERFACE CIRCUITS 

INPUTS 

IIH~ 

-4-­
IlL 

ESD 
PROTECTION 

Figure 16. Input Structure (All Inputs) 

AC TEST CIRCUIT 
Vee 

2552 drw 28 

4700 

2000 

2552 drw30 

Figure 18. 

DEFINITIONS: 
CL = Load capacitance: includes jig and probe capacitance 
RT= Termination resistance: should be equal to ZOUT of the Pulse Generator 

8.12 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Vee 

-[)o--l 
OUTPUTS 
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Figure 17. Output Structure 

Test Switch 

Disable Low 
Enable Low Closed 

All other tests Open 

2552tbl35 
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G® 54-BIT FLOW-THRU PRELIMINARY 

ERROR DETECTION IDT49C466 

AND CORRECTION UNIT 
Integrated Device Technology, Inc. 

FEATURES: 
• 64-bit wide Flow-thruEDCTM 
• Separate System and Memory Data InpuVOutput Buses 
• - Error Detect Time: 20ns 

- Error Correct Time: 22ns 
• Corrects a" single bit errors; Detects a" double bit errors 

and some multiple bit errors 
• Configurable 16-deep bus read/write FIFOs with flags 

DESCRIPTION: 
The IDT49C466 64-bit Flow-thruEDC is a high-speed error 

detection and correction unit that ensures data integrity in 
memory systems. The flow-thru architecture, with separate 
system and memory data buses, is ideally suited for pipelined 
memory systems. 

• Simultaneous check bit generation and correction of memory 

Implementing a modified Hamming code, the IDT49C466 
corrects a" single bit hard and soft errors, and detects a" 
double bit errors. The read/write FIFOs can store up to sixteen 
words. FIFO full and empty flags indicate whether additional 
data can be written to or read from the EDC. 

data 
• Supports partial word writes on byte boundaries 
• Low noise output 
• Sophisticated error diagnostics and error logging 
• Parity generation on system data bus 
• 20B-pin Pin Grid Array and Plastic Quad Flatpack 

SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM 

Flow-thruEDC Is a trademarll 01 Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 

C1992 Integrated Device Technology. Inc. 

Check bit generation for partial word writes on byte bound­
aries is supported on the lOT 49C466. 

Diagnostic features include a check bit register, syndrome 
registers, a four bit error counter which logs up to 15 errors, 
and an error data register which stores the complete error data 
word. Parity can be generated and checked on the system 
bus by the lOT 49C466. 
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IDT49C466 Flow·thruEDCI'M 
ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

A B C D E F 

7 MD_10 MD_8 MD_2 MD_1 MERR CBL6 

6 MD_13 MD_9 MD_6 MD_3 ERR CBI_3 

5 MD_17 MD_12 MD_11 MD_5 MD_4 CBU 

4 MD_18 MD_19 MD_15 GND MD_7 MD_O 

3 MD_23 MD_20 MO_14 VCC 

2 MD_25 MD_22 MD_21 MD_16 

1 MD_27 MD_28 MD_24 GND 

0 MD_31 MD_30 MD_29 MD_26 

9 SDOLE MOE MOlLE GND 

8 MD_33 MD_32 MD_34 MD_35 

7 MD_37 MD_36 MD_39 MD_40 

6 MD_41 MD_38 MO_42 MD_45 

5 MD_4< MD_44 MD_46 MD_52 

4 MD_48 MD_49 MD_50 GND GND MD_61 

3 MD_47 MD_51 MO_56 MD_60 MD·59 CBSYN6 

2 MD_53 MD_54 MD_57 CBSYN7 CB5YN5 CBSYN2 

1 MD_55 MD_58 MD_62 MD_63 CBSYN3 CBSYN1 

A B C D E F 

Pin 1 reference 

G 

CBU 

CBI_2 

CBL4 

CBL5 

pBSYN4 

GND 

pBSYNO 

WBSEL 

G 

H K 

mrn RBSEL 1itiW 

RBREN RBEF RBFF 

CBI_O GND SD_O 

GND VCC GND 

G208·1 

VCC GND SD_61 

GND ~ SD_62 

IwsRrn ~YNCLK WSEF" 

CBSEL WBFF 5D_63 

H J K 

208·pln PGA Package 

Top View 

8.13 

COMMERCIAL TEMPERATURE RANGE 

M N P R T u 

SD_2 SD_3 BEO SD_9 SD_lO SD_12 SD_15 17 

SD_1 SD_4 SD_6 SD_8 SD_13 SD_16 SD_17 16 

PO SD_7 P1 BE1 SD_14 SD_19 SD_21 15 

SD_5 SD_11 GND GND P2 BE2 SD_20 14 

SD_18 SD_22 SD_24 SD_25 13 

SD_23 SD_26 SD_28 SD_27 12 

P3 BE3 SD_30 SD_29 11 

SD_31 SOE SOILE SCLK 10 

'"'M5"BIE GND MEN RS_O 9 

GND SD_33 MCLK RS_1 8 

SD_37 SD_34 SD_32 PERR 

SD_42 SD_38 P4 SD_35 

GND P5 BE4 SD_36 

GND SO_54 SD_49 VCC SD_43 SD_39 SD_40 4 

SD_59 SO_57 SD_53 5D_51 5D_45 5D_44 5D_41 3 

5D_60 BE7 5D_55 BE6 5D_50 5D_47 BE5 

P7 SO_58 SD_56 P6 5D_52 SD_48 SD_46 

L M N P R T U 
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IDT49C466 Flow·thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

GNO 
M054 
M053 
M052 
M051 
M050 
M049 
M04B 
M047 
M046 
M045 
M044 
M043 
M042 
M041 
M040 
M039 
M03B 
M037 
M036 
M035 

. M034 
M033 
M032 

sOOI:E' 
~ 

MOlLE 
M031 
GNO 

M030 
M029 
M02B 
M027 
M026 
M025 
M024 
M023 
M022 
M021 
M020 
GNO 

M019 
M01B 
M017 
M016 
M015 
M014 
M013 
M012 
MOll 
M010 
VCC 

PQFP 

Top View 

8.13 

COMMERCIAL TEMPERATURE RANGE 

GNO 
S046 
S045 
S044 
BE5 
P5 
S043 
S042 
S041 
S040 
S039 
S03B 
S037 
S036 
BE4 
GNO 
P4 
S035 
S034 
S033 
S032 
"J5ET!m 
MCLK 
lVmO[E 
RSl 
~ 
GNO 
RS 0 
SOllE 
SCLK 
~ 
S031 
S030 
S029 
S02B 
BE3 
P3 
S027 
S026 
S025 
S024 
S023 
S022 
S021 
S020 
BE2 
P2 
S019 
SOlB 
S017 
S016 
GNO 
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IDT49C466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION 
Pin Name 110 Description 

Data Buses 

SOO-63 VO System Data Bus: is a bidirectional 64-bit bus interfacing tothe system or CPU. When System Output 
Enable, SOE, is HIGH or Byte Enable, BEo-7, is LOW,datacanbeinput. When System Output Enable, 
SOE, is LOW and Byte Enable, BEo-7, is HIGH, the SO bus output drivers are enabled. 

MOo-63 I/O Memory Data Bus: is a bidirectional 64-bit bus interfacing to the memory. During a read cycle, (MOE 
HIGH) memory data is input for error detection and correction. Data is output on the Memory Data 
Bus, when ~ is LOW. 

CB10-7 I Check Bit Inputs: interface to the check bit memory. 

CBSYNo-7 0 Check Bit or Syndrome Output: When ~ is LOW the generated check bits are output. When 
CBSEL is HIGH and MOE' is HIGH, the syndrome bits are output. The bus is tristated when MOE' = 
1 and CBSEL = o. 

PO-7 I/O Parity for bytes 0 to 7: These pins are parity inputs when the corresponding Byte Enable (BE) is LOW 
orSOEis HIGH, and are usedtogeneratethe parity error signal (PEil1). These pins are outputs when 
the corresponding Byte Enable (BE) is HIGH and SOE" is LOW. 

Control Inputs 

SOE" I System Output Enable: enables system data bus output drivers if the corresponding Byte Enable 
(BEo-7) is HIGH. 

BEo-7 I Byte Enable: is used along with SOE", to enable the System Data outputs for a particular byte. For 
example, if BE1 is HIGH, the System data outputs for byte 1 (S08-15) are enabled. The BEo-7 pins also 
control the byte mux. If a particular BE is HIGH during a memory read cycle, that byte is fed back to 
the memory data bus. This is used during partial word write operations and writing corrected data back 
to memory. 

MOE I Memory Output Enable: when LOW, enables the output buffers of the memory data bus (MO). It also 
controls the check bit output buffer enable and CBSYN mux. 

MOlLE I Memory Data Input Latch Enable: onthe HIGH-to-LOWtransition, latches MO and CBI in MO input 
latch and MO check bit latch respectively. The latches are transparent when MOlLE is HIGH. 

mmrr I Memory Data Output Latch Enable: latches data in the MO output latch on the LOW-to-HIGH 
transition of~. When ~ is LOW, the MO output latch is transparent. 

SOOCE" I System Data Output Latch Enable: latches data in the SO output latch and the SO checkbit latch 
on the LOW-to-HIGH transition of"SlJOCE". The latch is transparent when"SlJOCE" is LOW. 

SOILE I System Data Input Latch Enable: latches SO in the SO input latch on the HIGH-to-LOWtransition. 
When SOILE is HIGH, the SO input latch is transparent. 

WBSEL I Write FIFO Select: when HIGH, the write FIFO is selected. When WBSEL is LOW, the SO input latch 
is selected. 

W"Sa\J I Write FIFO Enable: when LOW, allows SO data to be written tothe write FIFO on the SCLK rising edge. 
WB11Ef:1 I Write FIFO Read Enable: when LOW, allows data to be read from the the write FIFO on MCLK rising 

edge. 

RSo-1 I Reset and Select pins (read and write FIFO FIFOs)' 
·RS1 RSo Function 
0 0 Reset 16-deep FIFO or first a-deep FIFO 
0 1 Reset second a-deep FI FO 
1 0 Select 16-deep FIFO or first a-deep FIFO 
1 1 Select second a-deep FIFO 

2617tb10l 
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IDT49C466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION (Continued) 
Pin Name 1/0 Description 

RBSEL I Read FIFO Select: when HIGH, read FIFO is selected (data goes through read FIFO, not MD output 
latch). When LOW, the MD output latch is selected. 

RBEN I Read FIFO Enable: when LOW, allows data to be written into the read FIFO on the LOW-to-HIGH 
transition of the memory clock. 

RBREN I Read FIFO Enable: when LOW, allows data to be read from the read FIFO on the LOW-to-HIGH 
transition of SCLK 

CBSEL I CheckbltSelect: Controls the CBSYN outputbuffer.when HIGH, the buffer is enabled. When CBSEL 
is LOW, MOE controls the buffer. 

MEN I Mode Enable Input: when LOW, data on the SD bus is loaded into the EDC mode register on the 
LOW-to-HIGH transition of the SCLK. This pin must be held LOW for the entire SCLK HIGH period, 
as shown in Figure S. 

Clock Inputs 

MCLK I Memory Clock: on the LOW-to-HIGH transition of MCLK, memory data is written to the read FIFO 
when RBEN is LOW. Data is read from the write FIFO when WBREN is LOW, on the LOW-to-HIGH 
transition of MCLK. 

SCLK I System Clock: on the LOW-to-HIGH transition of the SCLK, data is read from the read FIFO when 
RBREN is LOW. Data on the system data bus is written into the write FIFO when WBEN is LOW on 
the LOW-to-HIGH transition of SCLK. Clocks data into mode register when MEN is LOW. 

SYNCLK I SYNdrome CLocK: Used to load diagnostic registers. When an error occurs, Error Counter is 
incremented on the rising SYNCLK edge (up to 15 errors). On the first error after a diagnostic reset, 
SYNCLK rising edge clocks data into Check Bit, Syndrome, Error Type and Error Data registers. One 
of the syndrome registers has new data clocked in on every SYNCLK rising edge. 

Status Outputs 

WBEF 0 Write FIFO Em pty Flag: when LOW, indicates that the write FI FO is empty. After a reset, the WBEF 
goes LOW. 

WBFF 0 Write FIFO Full Flag: when LOW, indicatesthatthe write FIFO is full. After a reset, WBFFgoes HIGH. 

RBEF 0 Read FIFO Empty Flag: when LOW, indicates that the read FIFO is empty. After a reset, the RBEF 
goes LOW. 

RBHF 0 Read FIFO Half-full Flag: when LOW, indicates that there are eight or more data words (in the 16-
deep configuration) orfouror more data words (in the dualS-deep configuration) in the read FIFO. The 
flag will return HIGH when less than eight (or four) data words are in the FIFO. 

RBFF 0 Read FIFO Full Flag: when LOW, indicates thatthe read FIFO is full. After a reset, RBFF goes HIGH. 

ERR 0 Error Flag: when ERRis LOW, a data error is indicated. The ERR is not latched internally. 

MERR 0 Multiple Error Flag: when M ERR is LOW, a multiple data error is indicated. The MERR is not latched 
internally. 

PERR 0 Parity Error Flag: when LOW, indicates a parity error on the system data bus input. 

Power Supply 

Vee P Power Supply Voltage, +5 volts. 
GND P Ground. 

S 71blO2 2 1 

II 
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IDT49C466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

DETAILED DESCRIPTION -
64-BIT MODIFIED HAMMING CODE· CHECKBIT ENCODING CHAR-r1, 2) 

Generated Participating Data Bits 

Checkblts Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
'CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2617tb103 

Generated Participating Data Bits 

Checkblts Parity 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2617tb104 

Generated Participating Data Bits 

Checkblts Parity 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2617tbl05 

Generated Participating Data Bits 

Checkblts Parity 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 

CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 

NOTES: 2617tbl06 

1. The table indicates the data bits participating in the checkbit generation. For example, checkbit CBO is the Exclusive-OR function of the 64 data input bits 
marked with an X. 

2. The checkbit is generated as either an XOR or an XNOR of the 64 data bits noted by an ")(" in the table. 
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IDT49C466 Flow·thruEDC"M 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

DETAILED DESCRIPTION -

64-BIT SYNDROME DECODE TO BIT-IN-ERROR(1) 

I HEX 0 1 2 3 4 5 6 7 8 9 A B C D E F 

57 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

56 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

5yndrome 55 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

Bits 54 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
r--

HEX 53 52 51 50 
0 0 0 0 0 * C4 C5 T C6 T T 62 C7 T T 46 T M M T 
1 0 0 a 1 co T T 14 T M M T T M M T M T T 30 

2 0 0 1 0 C1 T T M T 34 56 T T 50 40 T M T T M 

3 a a 1 1 T 18 8 T M T T M M T T M T 2 24 T 

4 0 1 a a C2 T T 15 T 35 57 T T 51 41 T M T T 31 

5 0 1 0 1 T 19 9 T M T T 63 M T T 47 T 3 25 T 
6 a 1 1 0 T 20 10 T M T T M M T T M T 4 26 T 

7 a 1 1 1 M T T M T 36 58 T T 52 42 T M T T M 

8 1 0 a 0 C3 T T M T 37 59 T T 53 43 T M T T M 

9 1 0 0 1 T 21 11 T M T T M M T T M T 5 27 T 

A 1 0 1 a T 22 12 T 33 T T M 49 T T M T 6 28 T 

B 1 0 1 1 17 T T M T 38 60 T T 54 44 T 1 T T M 

C 1 1 a 0 T 23 13 T M T T M M T T M T 7 29 T 

D 1 1 a 1 M T T M T 39 61 T T 55 45 T M T T M 

E 1 1 1 0 16 T T M T M M T T M M T 0 T T M 

F 1 1 1 1 T M M T 32 T T M 48 T T M T M M T 
NOTES: 2617tb107 

1. The table indicates the decoding of the eight syndrome bits to identify the bit-In-error for asingle-biterror, or whether adouble ortriple-biterrorwas detected. 
The all-zero case indicates no error detected. 
* = No errors detected 
# = The number of the single data bit-in-error 
T = Two errors detected 
M = Three or more detected 
C# = The number of the single checkbits in error 

IDT49C466 OPERATION 
The EDC is involved in two types of operation - memory 

reads and memory writes. With the IOT49C466, both these 
can be accomplished by utilizing either of two possible data 
paths - one incorporating the FIFO and the other without the 
FIFO. These operations are treated separately below. 

Memory Write 
The involvement of the EDC in this type of operation is 

relatively minimal since it does not call for any error checking. 
It only generates the check bits associated with each 64-bit 
wide data word. The EOC can be in generate-detect or normal 
mode for this operation. 

When a write operation is performed, it must be ensured 
that the SO output buffer (enabled by SOE and BEo-7) is 
disabled so that no attempt is made to simultaneously transfer 
read data onto the System Data (SO) Bus. 

When the write FIFO is bypassed (WBSEL LOW), data 
passes through the SO Latch In. To latch data, the SOILE 
signal should be pulled LOW. The special case of a partial 
word write or byte merge is discussed later. Here it is assumed 
that all 64 bits are being written. Consequently, BEo-7 must 
all be LOW. 

The data is fed to the SO Checkbit generator where 
appropriate checkbits are generated. Both system data and 
the generated checkbits can be latched by pulling the SDOCE 
signal HIGH. Asserting MOE enables the MO output buffer 
and data is output to the Memory Data (MO) bus. CBSEL (=0) 
and MOE(=1) need to be asserted to enable the checkbit 
output buffer and output these on CBSYN0-7. 

When the write FIFO is selected (WBSEL = 1), instead of 
asserting SOILE, WBEN is asserted and data is clocked into 
the write FIFO on the rising edge of SClK. The WBFF is as­
serted when the FIFO is full. When W'i3"REN is asserted, data 
can be clocked out of the write FIFO on the rising edge of 
MCLK. 

8.13 8 



IDT49C466 Flow-thruEDCN 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

BEn = 0 => Path A 
BEn = 1 => Path B 

~------~~--------___________________________ MOBUS 

PATH B 

64 M 

PATH A 

BYTE 
MUX 

SO 
LATCH OUT 

SO 
LATCH IN 64 '. U 

X· 

WRITE BUFFER ~-------+-------------------WBSEL 

BEo·7 

2617drw 0$ 

Figure 1. Byte Merge 

Memory Read 
During a memory read, data and the corresponding input 

checkbits are read from the MD bus and CBlo·7, respectively. 
The memory data and CBI may both be latched as they come 
in (MD latch In and MD Checkbit latch) by the MOllE signal. 
Memory data is sent to the MD checkbit generator (where 
checkbits corresponding to the input data are generated) and 
to the error correct circuitry. The generated checkbits are X­
ORed with the input checkbits to produce the syndrome word. 
This is sent to the error correction circuitry which generates 
the corrected data (normal mode). The corrected data is 
output to the SO bus via either of two data paths. When 
RBSEl is lOW, data flows through MD latch Out. Pulling 
tvrnrn:E' HIGH latches this data. The output buffer is enabled 
by asserting SOE and BE0-7. Corrected data can be written 
back to memory by enabling the MD output buffer. In order to 
ensure selection of the write back path (Path B in figure 1) at 
the byte mux, BEO-? should be all 1's while WBSEl = O. If 
WBSEl -1, buffered BEO-? from the output of the write FIFO 
controls the byte mux. 

If the read FIFO is selected (RBSEl HIGH), data is clocked 
into the FIFO (Read_FIFO Write) when RBE"f\jis lOW, on the 
rising edge of MClK. Data is clocked out of the FIFO 
(Read_FIFO Read) when RBREN" is lOW on the rising edge 
of SClK. . 

Clock Skew 
A skew between the read and write clocks, as specified by 

tskew, is recommended. This specification is not a stringent 
one, in the manner of setup and hold times, but is important in 

preempting latencies at FIFO boundaries. For example -
When a word is written to an empty FIFO, there is a finite delay 
before the FIFO is recognized as no longer being empty and 
hence allowing a read from the same FIFO. Similarly when a 
word is read from a full FIFO, there is a delay before a write can 
successfully be attempted. The tskew specification accounts 
for these cases. During cycles other than on full/empty FIFO 
boundaries, the clock skew is not required and the device 
functions correctly even when the reads and writes occur 
simultaneously. If the tskew specification is ignored and SClK 
and MClK were permanently tied together, there is an extra 
cycle latency in the cases mentioned above. One such case 
is illustrated in Figure 11. 

FIFO Write Latency 
The first data written to either of the (read or write) FIFOs, 

after the FIFO is reset, suffers a single clock latency. Data that 
is set-up with respect to the first clock is ignored and the data 
that is set-up with respect to the second clock edge after the 
reset, is stored as the first data in the FIFO. The empty-flag 
is deasserted after this second clock edge and 15 more data 
words (in a 16 deep configuration) can be written to the FIFO 
after this. 

The latency can be reduced or eliminated by providing a 
"dummy" or "set-up" clock edge (as shown in figure) before the 
actual write to the FIFO. The dummy write clock can be 
provided any time after reset and before the next buffer write 
operation takes place. The latency described here (shown in 
Figure 9) occurs only after a FIFO reset. In other cases where 
the FIFO becomes empty there is no such latency. 

8.13 9 



IDT49C466 Flow-thruEDC'fId 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

Partial Word Write/Byte Merge MODE REGISTER CONFIGURATION 
Writing a word shorter than 64 bits to memory is treated as 

a special case. The checkbits generated for a data word 
shorter than 64 bits and written to a particu lar memory location 
differ from the checkbits that would be generated by the entire 
64-bit data word at the same location. Hence, the byte merge 
operation requires reading the contents of the memory location 
to be written to, merging the bytelbytes being written (from SD 
side) with the other component bytes previously at that memory 
location (from MD side), generating a checkbit word for this 
composite word and writing both the composite data word and 
the generated checkbits to memory. The BEn bits supplied by 
the user determine the bytes that come from SD and those that 
come from MD, as illustrated in Figure 1. 

15 7 6 5 4 3 2 a 
I UNUSED I RMODEI PSEL I RWBD I CLEAR I EDCMO-2 I 

EDCM2 EDCM1 EDCMO OPERATION 
a a 0 ERROR-DATA OUTPUT MODE 
0 0 1 DIAGNOSTIC-OUTPUT MODE 
0 1 0 GENERATE-DETECT MODE 
0 1 1 NORMAL MODE 
1 X X CHECKBIT-INJECTION MODE 

RMODE OPERATION 
NOP o 

1 READ MODE REGISTER ON SO BUS 

EDC Modes 
The IDT49C466 has 5 modes of operation. Refer to table 

below for a description of the modes. The Error Data Output 
mode is useful for memory initialization. On issuing a clear, the 
Error Data register becomes an 'all-zero-data' source. All 
diagnostic registers can be cleared in this manner. 

RWBD 
o 
1 

CLEAR 
0 
1 

PSEL 
a 
1 

OPERATION 
DUAL FIFOS (a) 
SINGLE FIFO (16) 

OPERATION 
NOP 

CLEAR ALL DIAGNOSTIC 
REGISTERS 

OPERATION 
EVEN PARITY· 
ODD PARITY 

In Checkbit Injection mode, the MD Checkbit Latch is 
loaded with data from the System Bus. This serves to verify the 
functioning of the EDC. Any discrepancy between the injected 
checkbits and generated checkbits should result in assertion of 
the ERR or MERR signals. 

2617 drw 06 

These modes, and certain other features such as clear, 
buffer configuration, etc., can be selected by appropriately 
loading the Mode Register. The Mode Register can be written 
to by asserting MEN. Then SDO-15 is clocked into the mode 
register on the rising edge of SCLK. 

OPERATING MODE DESCRIPTION 
Mode Description 

MODEO Error-Data Output Mode: This mode allows the uncorrected data captured from an error event by the Error-Data 
Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by setting the mode 
register "'clear"-bit. 

MODE 1 Diagnostic-Output Mode: In this mode, contents of latch and five internal registers are read by the system for 
diagnostic and error logging purposes. Internal data paths allow output from the CBI LATCH to be read directly by the 
system bus for diagnostic purposes. The contents of the internal diagnostic checkbit register, syndrome registers, error 
count register and error-type register are also output on the SO bus. 

MODE2 Generate-Detect Mode: (Detect-Only) The EDC performs checkbit generation during a memory write, and performs 
error detection only during a memory read. 

MODE3 Normal Mode: The EDC performs checkbit generation during memory writes and error detection and correction during 
memory reads. 

MODE 4 Checkblt-lnJection Mode: In this mode, the checkbit latch is loaded with desired a-bit data from the SO bus.This eight 
bit data passes through SO Latch in or write FIFO to the MD check bit latch. By inserting various checkbit values, 
correct functioning of the EDC can be verified "on-board". The rest of the operation is similar to regular memory 
reads. The EDC compares the injected checkbits against the internally generated checkbits. Any discrepancy in the 
injected checkbits and the internally generated checkbits will cause the Em' / ~ to go LOW. 

2617tb108 
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IDT49C466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

DIAGNOSTIC OUTPUT DATA FORMAT 
TOSD BUS 

t 
3713e13513413313213113c 29128 27126125124 23122121120119118117116 151141131121111101918 716151413121110 

Syndrome Error Error Syndrome Checkbit Checkbit 
Type (on every error) (on Count (on 1st error) (on 1 st error only) (from checkbit latch) 

1st 
error 
only) 

t 

.. 1 
* Bit #28 = 1 If "Error" condition 

FROM DIAGNOSTIC REGISTERS 
Bit #29 = 1 If "Multiple bit Error" condition 

Diagnostics 
The diagnostic ability of the lOT 49C466 rests on a set of 6 

registers that provide error logging information. These include 
the checkbit register, error count register, error type register, 
2 syndrome registers and the error data register. Data is 
clocked into each of these registers by SYNCLK. The error 
data register, checkbit register, error type register and one of 
the syndrome registers are reloaded only in the case of the 
first error after a clear. The other syndrome register and the 
error count register are reloaded on every error condition 
SYNCLK edge. The contents of the Error Data register can be 
read only in Error Data Output mode. The contents of the other 
diagnostic registers as well as the checkbit latch can be read 
in Diagnostic Output mode. 
Parity 

The IDT 49C466 provides a parity check and generation 
facility. On a memory read the EDC generates parity bits for 
each data word and outputs the parity byte on the parity bus, 
POol. During a memory write, parity is checked by comparing 
the parity bits input on POol and the parity bits generated from 
the input data word. A discrepancy between these two causes 
the PERR pin to be asserted. 

DIAG. 
REGISTER 

CHECKBIT 

SYNDROME 
(On 1st ERR) 

ERRCNT 

ERR TYPE 

SYNDROME 
(On every 
ERROR) 

LOADED CONDITION 
BY 

SYNCLKi ONLY ON 1st 
ERROR 

SYNCLKi ONLY ON 1st 
ERROR 

SYNCLKi ON EVERY 
ERROR (Up to 
15 ERRORS) 

SYNCLKi ONLY ON 1st 
ERROR 

SYNCLKi ON EVERY 
ERROR 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C, f = 1.0 MHz) 

Symbol Rating Com'l. Unit 

Vee Power Supply Voltage -0.5 to +7.0 V 

VTERM Terminal Voltage with -0.5 to V 
Respect to Ground VCC + 0.5 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 30 rnA 

NOTE: 2617 tbl 09 

1. Stresses greater 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 device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to Absolute Maximum Ratings for 
extended periods of time may affect reliability. 

8.13 

Symbol Parameter(1) Conditions 

CIN Input VIN = OV PGA 

Capacitance PQFP 

COUT Output VOUT= OV PGA 

Capacitance PQFP 

NOTE: 
1. This parameter is sampled and not 100% tested. 

2617drw 07 

OUTPUT 

SD8-15 

SD16-23 

SD24-27 

SD28-29 

SD30-37 

Typ. Unit 

5 pF 

5 

7 pF 

7 

2617tbll0 
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IDT49C466 Flow-thruEDCN 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
The following conditions apply unless otherwise specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V ± 5%; 

Symbol Parameter Test Condltlons(1) 

VIH Input HIGH Level(4) Guaranteed Loqic HIGH Level 

VIL Input LOW Level(4) Guaranteed Loqic LOW Level 

IiH Input HIGH Current Vee = Max., VIN = 2.7V 

IlL Input LOW Current Vee = Max., VIN = 0.5V 

loz Off State (Hi-Z) Vee= Max. Vo=OV 

Output Current Vo=3V 

los Short Circuit Current Vee = Max.(3), VOUT= OV 

VOH Output HIGH Voltage Vee= Min., IOH=-2mA 

VIN = VIH or VIL 

VOL Output LOW Voltage Vee= Min. 10L .. SmA 

VIN = VIH or VIL 

VH Input Hysteresis on input control lines 

NOTES: 
1. For conditions shown as min. or max., use appropriate Vee value. 
2. Typical values are at Vee .. 5.0V, +25°e ambient temperature. 

Min. 

2.0 

-
-
-
-
-

-20 

2.4 

-

-

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 
4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't) 
The following conditions apply unless otherwise specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V + 5% -

Symbol Parameter Test Condltlons(1) Min. 

leeae Quiescent Power Supply Current VIN = Vee, or VIN = GND -
Vee= Max. 

leeaT Quiescent Power Supply Current VIN = 3.4V -
TTL Input Levels Vee= Max. 

IceD Dynamic Power Supply Current VIN = Vee, or VIN = GND -
Vee = Max. f = 10MHz Correct Mode 

NOTES: 
1. For conditions shown as Min. or Max., use appropriate Vee value. 
2. Typical values are at Vee = 5.0V, +25°e ambient temperature. 

8.13 

TyP.(2) Max. Unit 

- - V 

- O.S V 

0.1 5.0 J.lA 
-0.1 -5.0 J.lA 
-0.1 -10 J.lA 
0.1 10 

- -100 mA 

3.6 - V 

0.3 0.5 V 

200 - mV 

2617tbl11 

Typ.(2) Max. Unit 

3.0 15 mA 

0.3 1 mAl 
Input 

- 100 mA 

2617tbl12 
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IDT49C466 Flow-thruEDCTM 
ERROR DETECTION 'AND CORRECTION UNIT 

AC PARAMETERS 
PROPAGATION DELAY TIMES 

Number Parameter From Input(1) 

GENERATE (WRITE) PARAMETERS 

Without Write FIFO: 

1 tBe BEn 

2 tBM BEn 

3 tPPE " Pxin 

4 tse SOin 

5 t5M SOin 

6 tSPE SDin 

With Write FIFO: 

7 tMe MCLK (La-Hi) 

8 tMMD MCLK (La-Hi) 

9 twBSEL WBSEL 

DETECT (READ) PARAMETERS 

Without Read FIFO: -'-
10 twYe SYNCLK (La-Hi) 

11 tME MOin 

12 tMME MOin 

13 tCE CBI 

14 tCME CBI 

With Read FIFO: 

15 tSSD SCLK(Lo-Hi) 

16 tRBSEL RBSEL 

CORRECT (READ)PARAMETERS 

Without Read FIFO: 

17 tes CBI 

18 tMP MOin 

19 tMS MOin 

With Read FIFO: 

20 tsp SCLK (La-Hi) 

NOTES: 
1. (Lo-Hi) Indicates LOW-to-HIGH transition and vice versa. 

COMMERCIAL TEMPERATURE RANGE 

Refer to 
Description Timing Diagram 

To Output Max. Unit Figure 

CBSYN (chkbit) 20 ns 

MOOUT 16 ns 

PERR 10 ns 

CBSYN (chkbit) 22 ns 

MOout 22 ns 

TYrnR 16 ns 

CBSYN (chkbit) 25 ns 4 

MOout 25 ns 4 
MOout 18 ns 

CBSYN (syndr) 16 ns 

E11R" 20 ns 

~ 22 ns 

E11R" 13 ns 

~ 13 ns 

SOout 22 ns 6 
SOout 18 ns 

SOout 20 ns 

Pxout 22 ns 

SOout 22 ns 

Pxout 22 ns 
2617tb113 

8.13 13 



IDT49C466 Flow-thruEDCTM 
ERROR DETECll0N AND CORRECll0N UNIT 

PROPAGATION DELAY TIMES 
FROM LATCH ENABLES 

Number Parameter From Input(1) 

21 tMLE MOlLE (Lo·Hi) 

22 tMLME MOlLE (Lo-Hi) 

23 tMLP MOlLE (Lo-Hi) 

24 tMLS MOlLE (Lo-Hi) 

25 tMOLS ~(Hi-Lo) 

26 tMOLP ~(Hi-Lo) 

27 tSLC SOILE (Lo-Hi) 

28 tSLM SOILE (Lo-Hi) 

29 tSOlC SOME (Hi-Lo) 

30 tSOLM soorr (Hi-Lo) 
NOTE: 

1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 

R/W FIFO TIMES 

Description 

To Output 

Em 
MERR 
Px 

SOout 

SOout 

Px 

CBSYN (chkbit) 

MOout 

CBSYN (chkbit) 

MOout 

Description 

Number Parameter From Input(1) To Output(1) 

31 tRSF RS1 (Hi-Lo) E= (Hi-Lo)/'FF' (Lo-Hi) 

32 tSKEW1 RCLK (Lo-Hi) WCLK (Lo-Hi) 
(SCLK or MCLK) (SCLK or MCLK) 

33 tSKEW2 WCLK (Lo-Hi) RCLK (Lo-Hi) 
(SCLK or MCLK) (SCLK or MCLK) 

34 tEF RlWCLK (Lo-Hi) E= 
(SCLK or MCLK) 

35 tFF RlWCLK (Lo-Hi) 'FF' 
(SCLK or MCLK) 

NOTE: 
1. (La-Hi) indicates LOW-to-HIGH transition and vice versa. 

8.13 

COMMERCIAL TEMPERATURE RANGE 

Refer to 
Timing Diagram 

Max. Unit Figure 

16 ns 

18 ns 

24 ns 

22 ns 

18 ns 

18 ns 

20 ns 

20 ns 

12 ns 

15 ns 
2617tbl14 

Refer to 
Timing Diagram 

Min. Max •. Unit Figure 

- 16 ns 7,10,11 

10 - ns 3,5 

10 - ns 4,6 

- 15 ns 4,6,10,11 

- 15 ns 3, 5 

2617tbl15 
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IDT49C466 Flow·thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

BYTE MERGE TIMES 
Refer to 

Description Timing Diagram 

Number Parameter From(1) To Max. Unit Figure 

36 tSCM SCLK (Lo-Hi) MDout 25 ns 

37 tMDM ~(Hi·Lo) MDout 18 ns 9 

38 tRBM RBSEL MDout 23 ns 

39 tSDM SDILE (Lo-Hi)) MDout 18 ns 9 
NOTES: 
1. (Lo-Hi) Indicates LOW-to-HIGH transition and vice versa. 2617tbl16 

ENABLE.AND DISABLE TIMES 
Refer to 

Description Timing Diagram 

Number Parameter From Input To Output(1,2) Min. Max. Unit Figure 

41 tBESZx BEN= High SDout ~ - 22 ns 6 

42 tBESxZ Low Hi-Z - 22 

43 tBEPZx BEN= High Pout * - 15 ns 6 

44 tBEPxZ Low Hi-Z - 15 

84 tSEPZx SOE= Low Pout * - 14 ns 

85 tSEPxZ HiQh Hi-Z - 14 

45 tCECZx ~= Low CBSYN * - 10 ns 4 

46 tCECxZ HiQh Hi-Z - 10 

47 tMEMZX ~= Low MDout * - 32 ns 4,9 

48 tMEMxZ HiQh Hi-Z - 18 

49 tSESZx SOE= Low SDout * - 16 ns 6 

50 tSESxZ High Hi-Z - 20 
NOTES: 26171b117 

1. (High-Z) indicates high Impedence. 
2. • indicates delay to both edges. 
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IDT49C466 Flow-thruEDC'J1d 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

SET-UP AND HOLD TIMES 
Refer to 

Description Timing Diagram 

Number Parameter From Input To Input edge(1) Min. Unit Figure 

51 tCMLS CBI Set-up before MOlLE = Hi-La 2 ns 5 

52 tCMLH CBI Hold after MOlLE = Hi-La 6 ns 5 

53 tMMLS MOIN Set-up before MOlLE = Hi-La 2 ns 5 

54 tMMLH MOIN Hold after MOlLE = Hi-La 6 ns 5 

55 tCMOLS CBI Set-up before~= Lo·Hi 10 ns 

56 tCMOLH CBI Hold after 'fiiIDO'[E = La-Hi 2 ns 

57 tMMOLS MOIN Set-up before "f.iIDOCE" = La-Hi 10 ns 

58 tMMOLH MOIN Hold after 'KillJO[E" = La-Hi 4 ns 

59 tMMCS MOIN Set-up before MCLK = La-Hi 10 ns 5 

60 tMMCH MOIN Hold after MCLK = La-Hi 4 ns 5 

61 tSSLS SOIN Set-up before SOILE = Hi-La 5 ns 

62 tSSLH SOIN Hold after SOILE = Hi-La 3 ns 

63 tSSCS SOIN Set-up before SCLK La-Hi 2 ns 3,10,11 

64 tSSCH SDIN Hold after SCLK La-Hi 6 ns 3, 10, 11 

86 tSSOLS SDIN Set-up before SJ)Q[E = La-Hi 8 ns 

87 tSSOLH SDIN Hold after SDQ[E" = La-Hi 0 ns 

65 tSCSD SCLK (La-Hi) before snoo: = La-Hi 14 ns (Write back path) 

89 tMCSD MCLK (La-Hi) before~= La-Hi 14 ns (Write path) 4 

66 tENs RIW FIFO Enable Set-up before S/M CLK = La-Hi 4 ns 3,4,5,6,10 

67 tENH RIW FIFO Enable Hold after s/M CLK = La-Hi 4 ns 3,4,5,6 

70 tRSS RS1 (La-Hi) RlWCLK = La-Hi 6 ns 7 

71 tMODS Mode Data Set-up before SCLK = La-Hi 4 ns 8 

72 tMODH Mode Data Hold after SCLK = La-Hi 4 ns 8 

73 tMENS Mode Enable Set-up before SCLK = La-Hi 4 ns 8 

74 tMENH Mode Enable Hold after SCLK == La-Hi 4 ns 8 

90 tMSD MDIN ~= Hi-La 22 ns 
DIAGNOSTIC SET-UP AND HOLD TIMES 

75 tcscs CBI Set-up before SYNCLK = HIGH 4 ns 

76 tMSCS MDIN Set-up 4 ns 

77 tMLSCS MOlLE Set-up = La-Hi 12 ns 

NOTE: 2617tbl18 

1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 

MINIMUM PULSE WIDTH 
Refer to 

Description Tim Ing Diagram 

Number Parameter From Input Condition Min. Unit Figure 

78 tRS Min. RS1 LOW time to reset buffers - 6 ns 

79 tMLE Min. MDILE HIGH time to strobe new data MD, CBI = Valid 6 ns 

80 tMDOLE Min. ~LOW time to strobe new data - 6 ns 

81 tSLE Min. SDILE HIGH time to strobe new data SD = Valid 6 ns 

82 tCLK Min. S/MCLK HIGH time to clock in new data EN signal LOW 6 ns 

83 tSYNCLK Min. SYNCLK HIGH time to clock in new data - 6 ns 

88 tSDOLE Min. SDOt'E" LOW time to clock in new data - 6 ns 

2617tbl19 
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IDT49C466 Flow-thruEOcm 
ERROR DETECTION AND CORRECTION UNIT 

AC Test Conditions 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Out Load 

SOO-15 

SCLK 

. WBSEL 

SCLK 
(WCLK) 

SOO-63 

GNO to 3.0V 

WIns 

1.5V 

1.5V 

See Figure 14 

2617tbl21 

SO IN (Mode) 

tMODH 

Figure 2. Mode Enable Timing 

COMMERCIAL TEMPERATURE RANGE 

2617drw08 

~ ~--------------------~r-----'~------~~-------------------------

MCLK· 
(RCLK) 

,,'------/ 
Figure 3. Write FIFO Timing Table (Write Cycle) 

8.13 
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IDT49C466 Flow-thruEDCN 
ERROR DETECTION AND CORRECTION UNIT 

MCLK 
(RCLK) 

WBREN 

WBSEL 

CBSEL 

MOE 

MOO-63 

CBSYNO-7 

SCLK 
(WCLK) 

COMMERCIAL TEMPERATURE RANGE 

tMEMXZ 

tMMD 

MOout 01 

tMC 
Valid Checkbits out 

tSKEW2 

Figure 4. Write FIFO Read and Checkblt Generate Timing (Write Cycle) 
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IDT49C466 Flow·thruEDCN 
ERROR DETECTION AND CORRECTION UNIT 

RBSEL 

MDD-63 

CBID-? 

MDILE 

MCLK 
(WCLK) 

SCLK 
(RCLK) 

COMMERCIAL TEMPERATURE RANGE 

tFF 

tFF 

Figure 5. Read FIFO Write Timing (Read Cycle) 
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IDT49C466 Flow·thruEDCN 
ERROR DETECTION AND CORRECTION UNIT 

SCLK 
(RCLK) 

MCLK 
(WCLK) 

RBSEL 

BEO·? 

SOO·63 

PO·? 

COMMERCIAL TEMPERATURE RANGE 

tEF 

tSSD 

tSESZX 

tBESZX 

SOout (corrected data) 

tSEPZX 

2617drw 12 

Figure 6. Read FIFO Read Timing (Read Cycle) 

II 
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IDT49C466 Flow·thruEDCJ'M 
ERROR DETECTION AND CORRECTION UNIT 

RS1 

WCLK 
(SCLK I MCLK) 

DATA 
(SD/MD) 

WCLK 
(SCLKlMCLK) 

BU FFER ENABLE 
(WBm'RBEN) 

FIFO RESET 
(RS1) 

BUFFER 
EMPTY FLAG 
(WBEF/RBEF) 

dummy 
write 

tRSF 

tENS 

COMMERCIAL TEMPERATURE RANGE 

tRS 

dummy write 

2617 drw 13 

Figure 7. FIFO Reset TIming 

tEF 

2617drw 14 

Figure 8. FIFO Write Latency TIming 
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IDT49C466 Flow-thruEDC'TM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

BEO-? Valid BEO-? 

SOO-63 

___ I4I_::_-~=_-~-/_SS-S_C: __ i_n_O~Y __ -{:-ws---cL 
. SOILE 

external tristate 

MOO-63 MO IN Ox MOOUT OXY 

tMEMXZ 

MOlLE 

tMMOLH 

RBSEL 

WBSEL 

2617drw 15 

Figure 9. Partial Word Write/Byte Merge TIming 

NOTE: 
1. tMMOE is not a propagation delay. For partial word write operations tMOM may be taken as the minimum value for tMMOE. 

II 
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IDT49C466 Flow·thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

SOO-63 

SCLK 
(WCLK) 

RS1 

MCLK 
(RCLK) 

invalid data 

dummy write 

COMMERCIAL TEMPERATURE RANGE 

SOin2 

tEF 

,,---------------------------2617 drw 20 

Figure 10. Write FIFO Write TIming with Clock Skew Violation 

500-63 MOin 

tMSCS 

CBO-7 CBin 

tCSCS 

MOlLE 

tMLSCS 

SYNCLK 

2617 drw 21 

Figure 11. Diagnostic TIming 
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IDT49C466 Flow·thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

INPUT/OUTPUT INTERFACE CIRCUITS 

IIH ___ 

ESD 
PROTECTION 

INPUTS l~----~---------'--~~ ---ilL 

Figure 12. Input Structure (All Inputs) 

2617drw 16 

7.0V 
e-o 

COMMERCIAL TEMPERATURE RANGE 

Vee 

OUTPUTS 

2617drw 17 

Figure 13. Output Structure 

500n SWITCH POSITION 

500n 

2617drw 18 

DEFINITIONS: 
CL = Load capacitance: includes jig and probe capacitance 
RT.. Termination resistance: should be equal to ZOUT of the Pulse 

Generator 

Figure 14. AC Test Circuit 

8.13 

Test Switch 

Disable Low Closed 
Enable Low 

All Other Tests Open 

26171bl20 
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DOMESTIC SALES REPRESENTATIVES 
ALABAMA CANADA HAWAII MAINE NEBRASKA 
lOT (WESTERN) lOT lOT lOT 
555 Sparkman Dr., Thorson Co. Northwest (Western Headquarters) (Eastern Headquarters) (Central Headquarters) 
Ste.1200-D Bellevue, WA 2975 Stender Way #2 Westboro Business 1375 E. Woodfield Rd., 
Huntsville, AL 35816 (206) 455-9180 Santa Clara, CA 95052 Park Ste.380 
(205) 721-0211 (408) 492-8350 200 Friberg Pkwy., Schaumburg,IL 60173 

COLORADO 
Ste.4002 (708) 517·1262 

ALASKA IDAHO Westboro, MA 01581 

lOT (NORTHERN) 
(508) 898·9266 NEVADA Thorson Co. Northwest (NW Regional Office) (NORTHERN) Bellevue, WA 1616 17th St., Sta. 370 Anderson Associates MARYLAND (206) 455·9180 Denver, CO 80202 Bountiful, UT lOT 

(303) 628-5494 (801) 292·8991 lOT (Western Headquarters) 
ARIZONA (NE Regional Office) 2975 Stender Way 

Thorson Rocky Mountain IDAHO 
Horn Point Harbor Santa Clara, CA 95052 

Westem High Tech Mktg. 
Englewood, CO 105 Eastern Ave., Ste. 201 (408) 492·8350 

Scottsdale, Az 
(303) 799-3435 

(SOUTHERN) Annapolis, MD 21403 
(602) 860·2702 Thorson Rocky Mountain (301) 858·5423 NEVADA 

CONNECTICUT 
Salt Lake City, UT 

(SOUTHERN) ARKANSAS (801) 942·1683 MASSACHUSETTS 
lOT Llndco Associates 

lOT 
Westem High Tech Mktg. 

(5. Central Regional Woodbury, CT ILLINOIS (Eastern Headquarters) 
(Clark County, NV) 

Office) (203) 266-0728 
lOT #2 Westboro Business 

Scottsdale, AZ 

14285 Midway Rd., Ste. (Central Headquarters) Park 
(602) 860·2702 

100 DELAWARE 1375 E. Woodfield Rd., 200 Friberg Pkwy., 
Oallas, TX 75244 lOT Ste.380 Ste.4002 NEW HAMPSHIRE 
(214) 490·6167 (NE Regional Office) Schaumburg,IL 60173 Westboro, MA 01581 lOT 

Horn Point Harbor (708) 517-1262 (508) 898·9266 (Eastern Headquarters) 
CALIFORNIA 105 Eastern Ave., Ste. #2 Westboro Business 

lOT 201 Synmark Sales MICHIGAN Park 

(Corporate Headquarters) Annapolis, MD 21403 Park Ridge, IL 
Tritech Sales 

200 Friberg Pkwy., 

2975 Stender Way (301) 858·5423 (708) 390-9696 
Farmington Hills, MI 

Ste.4002 

P.O. Box 58015 (313) 442-1200 
Westboro, MA 01581 

Santa Clara, CA 95052 $oJ Mid Atlantic, Inc. INDIANA (508) 898·9266 

(408) 727-6116 Mt. Laurel, NJ 08054 
Arete Sales MINNESOTA (609) 866·1234 
Ft. Wayne, IN NEW JERSEY 

lOT (219) 423-1478 lOT 
lOT 

(Western Headquarters) FLORIDA (N. Central Regional Office) 
(NE Regional Office) 

2975 Stender Way lOT AreteSales 1650 W. 82nd Street 
One Greentree Centre, 

Santa Clara, CA 95052 (SE Regional Office) Greenwood, IN Ste.1040 
Ste.202 

(408) 492-8350 1413 S. Patrick Dr., Ste. (317) 882·4407 Minneapolis, MN 55431 
Marlton, NJ 08053 

10 (612) 885-5777 
(609) 596-8668 

lOT Indian Harbor Beach, FL IOWA 
(SW Regional Office) 32937 OHMS Technology Inc. SJ Mid-Atlantic, Inc. 
6 Jenner Dr., Sta. 100 (407) 773·3412 Rep Associates Edina, MN Mt. Laurel, NJ 
Irvine, CA 92718 Cedar Rapids, IA (612) 932-2920 (609) 866-1234 
(714) 727-4438 lOT (319) 373·0152 

(SE Regional Office) MISSISSIPPI NEW MEXICO lOT 18167 U.S. 19 North KANSAS lOT (SW Regional Office) Ste.455 Rush & West Associates (SE Regional Office) 
Westem High Tech Mktg. 

16130 Ventura Blvd., Clearwater, FL 34624 Olathe, KS 1413 S. Patrick Dr., 
Scottsdale, Az 

Ste.370 (813) 532·9988 (913) 764-2700 Ste.10 
(505) 884-2256 

Encino, CA 91436 
(818) 981·4438 lOT 

Indian Harbor Beach, FL 
NEW YORK KENTUCKY 32937 

Quest-Rep 
(SE Regional Office) (407) 773-3412 lOT 
1500 N. W. 49th St., AreteSales 

San Diego, CA Ste.500 Ft. Wayne, IN 
(NE Regional Office) 

(619) 565-8797 Ft. Lauderdale, FL 33309 (219) 423-1478 MISSOURI 250 Mill St., Ste.107 

(305) 776-5431 Rush & West Associates 
,Rochester, NY 14614 

CANADA LOUISIANA st. Louis, MO 
(716) 777·4040 

(EASTERN) GEORGIA 
lOT 

(314) 965·3322 Quality Components 
CMT Renmark, Inc. lOT (5. Central Regional MONTANA 

Buffalo, NY 
Kanata,ONT (SE Regional Office) Office) (716) 837·5430 
(613) 591·9555 1413 S. Patrick Dr., Ste. 14285 Midway Rd., Ste. Thorson Rocky Mountain 

10 100 Englewood, CO Quality Components 
CMT Renmark, Inc. Indian Harbor Beach, FL Dallas, TX 75244 (303) 799-3435 Manlius, NY 
Mississauga, ONT 32937 (214) 490·6167 (315) 682·8885 
(416) 612·0900 (407) 773-3412 

SJ Associates 
CMT Renmark, Inc. Rockville Centre, NY 
Pointe Claire, Quebec (516) 536·4242 
(514) 694·6088 



NORTH CAROLINA PENNSYLVANIA SOUTH DAKOTA UTAH WASHINGTON 
Tingen Technical Sales (WESTERN) OHMS Technology Inc. Anderson Associates Thorson Co. Northwest 
Raleigh, NC Norm Case Associates Edina, MN Bountiful, UT Bellevue, WA 
(919) 870-6670 Rocky River, OH (612) 932-2920 (801) 292-8991 (206) 455-9180 

NORTH DAKOTA 
(216) 333-0400 

TENNESSEE VERMONT IDT 

OHMS Technology Inc. PENNSYLVANIA IDT IDT 
(NW Regional Office) 
7981168thAve. N.E., 

Edina, MN (EASTERN) 555 Sparkman Dr., (Eastern Headquarters) Ste.32 
(612) 932-2920 

S-J Mid-Atlantic 
Ste.1200-D #2 Westboro Business Redmond, WA 98052 

Mt. Laurel, NJ 08054 
Huntsville, AL 35816 Park (206) 881-5966 

OHIO (609) 866-1234 
(205) 721-0211 200 Friberg Pkwy., 

Ste.4002 
Norm Case Associates TEXAS Westboro, MA 01581 WEST VIRGINIA Rocky River, OH RHODE ISLAND (508) 898-9266 
(216) 333-0400 

IDT 
IDT 
(S. Central Regional Office) Norm Case Associates 

OKLAHOMA 
(Eastern Headquarters) 

14285 Midway Rd., Ste. VIRGINIA Rocky River, OH 
#2 Westboro Business (216) 333-0400 
Park 

100 IDT 
IDT Dallas, TX 75244 (NE Regional Office) 
(S. Central Regional Office) 200 Friberg Pkwy., 

(214) 490-6167 Horn Point Harbor WISCONSIN 
14285 Midway Rd., Ste. Ste.4002 

105 Eastern Ave., Ste.201 
100 Westboro, MA 01581 

IDT Annapolis, MD 21403 
Synmark Sales 

Dallas, TX 75244 (508) 898-9266 
(S. Central Regional Office) (301) 858-5423 

Park Ridge, IL 

(214) 490-6167 17314 State Hwy. 19 
(708) 390-9696 

SOUTH CAROLINA Ste.242 
OREGON lOT Houston, TX 77064 WYOMING 

Thorson Co. Northwest (SE Regional Office) (713) 890-0014 Thorson Rocky Mountain 

Portland, OR 1413 S. Patrick Dr., Ste. 10 Englewood, CO 

(503) 293-9001 Indian Harbor Beach, FL (303) 799-3435 
32937 
(407) 773-3412 

lOT TECHNICAL CENTERS 

Integrated DevIce Technology, Inc. 
(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 

Integrated Device Technology, Inc. 
(Southwestern Regional Office) 
6 Jenner Drive, Suite 100 
Irvine, CA 92718 
(714) 727-4438 

Integrated Device Technology, Inc. 
(South Central Regional Office) 
14285 Midway Road, Suite 100 
Dallas, TX 75244 
(214) 490-6167 

Integrated Device Technology, Inc. 
(Eastern Headquarters) 
#2 Westboro Business Park 
200 Friberg Parkway, Suite 4002 
Westboro, MA 01581 
(508) 898-9266 

Integrated Device Technology, Ltd. 
(European HeadquarterslNorthern Europe 
Regional Office) 
21 The Crescent 
Leatherhead 
Surrey, UK KT228DY 
Tel.: 44-0372-363-339n34 

AUTHORIZED DISTRIBUTORS (U.S. and Canada) 

Alliance Future 
Electronics 

Contact your local office. 

Hall-Mark Hamilton! Avnet Insight 
Electronics 

Vantage Zentronics 
Components 



INTERNATIONAL SALES REPRESENTATIVES 
AFRICA Scientec REA Jermyn GmbH Lasi Electronica Anatronic, S.A. 

Monte Vista International 
Schwerwiller, France Nordersted~ Germany Torino, Italy Barcelona, Spain 
Tel.: 33-88-82-5514 Tel.: 49-4015282041 Tel.: (3911) 328588 Tel.: 34-3-258-1906 

5673 W. Los Positas Blvd., 
Ste.205 

Scientec, REA Jermyn GmbH Microelit SPA & SRL SWEDEN Pleasanton, CA 94588 
Saint-Etienne, France Nurnberg, Germany Milan, Italy 

Tel: 510-463-8693 
Tel.: 33-77-79-7970 Tel.: 49-911/425095 Tel.: 39-2-4817900 Svensk Teleindustri AB 

Spanga, Sweden 

AUSTRALIA A2M 
Scantec GmbH Microelit SPA & SRL Tel.: 46-8-761-7300 

George Brown Group Brignolles, France 
Planegg, Germany Rome, Italy 
Tel.: 49-859-8021 Tel.: 39-6-8894323 SWITZERLAND Rydalmere, Australia Tel.: 33-1-94-59-2293 

Tel.: 612-638-1999 
A2M 

Scantec GmbH JAPAN ElbatexAG 
Kirchheim, Germany Hardstrasse 72 

George Brown Group Bron, France Tel.: 49-70-215-4027 lOT CH-5430 Wettingen 
Hilton, Australia Tel.: 33-1-72-37-0414 

(Japan Headquarters) Switzerland 
Tel.: 618-352-2222 

A2M 
Scantec GmbH U.S. Bldg. 201 Tel.: 011-41-56275-777 

BUC, France 
Ruckersdorf, Germany 1-6-15 Hirakarasho, 

George Brown Group Tel.: 49-91-157-9529 Chiyoda-Ku 
Blackburn, Australia Tel.: 33-1-39-56-8181 TAIWAN 
Tel.: 613-878-8111 Topas Electronic GmbH 

Tokyo 102, Japan 
Johnson Trading Company A2M Tel.: 813-3221-9821 

Cesson-Sevigne, France 
Hannover, Germany Taipei, Taiwan 

AUSTRIA Tel.: 33-1-99-63-3232 
Tel.: 49-51-113-1217 Dia Semicon Systems Tel.: 886-273-31211 

ElbatexAG Topas Electronic GmbH 
Tokyo, Japan 

World Peace Industrial Co., A2M Tel.: 813-3439-2700 
Hardstrasse 72 

Le Chesnay Cedex, France 
Quickborn, Germany Ltd. 

CH-5430 Wettingen 
Tel.: 33-1-39-54-9113 

Tel.: 49-4106-73097 Kanematsu Semiconductor Taipei, Taiwan 
Switzerland Corp. Tel: 886-2788-5200 
Tel.: 011-41-56275-777 A2M HONG KONG Tokyo, Japan 

Merignac, France Tel.: 813-3551-7791 UTC 

BELGIUM Tel.: 33-1-56-34-1097 
lOT Taipei, Taiwan 
(Hong Kong Reg. Office) Marubun Tel.: 886-2-7753666 

Betea S.A. Aquitech Rm.1505, Tokyo, Japan 
St.-Stevens-Woluwe, Merignac, France 15/F The Centre Mark, Tel.: 813-3639-9805 UNITED KINGDOM Belgium Tel.: 33-56-55-1830 287-299 Queen's Road 
Tel.: 322-725-1080 Central Tachibana Tectron Co., Ltd. lOT 

Aquitech Hong Kong Tokyo, Japan (European Headquarters! 
DENMARK Cedex, France Tel.: 852-542-0067 Tel.: 813-3793-1171 No. Europe Reg. Office) 

Tel.: 33-1-4-96-9494 21 The Crescent 
ExatecAiS Lestina International Ltd. KOREA Leathemead 
Copenhagen, Denmark Aquitech Kowloon, Hong Kong Surrey, UK KT228DY 
Tel.: 45-31-191022 Rennes, France Tel.: 852-735-1736 Eastern Electronics Tel.: 44-0372-363-339/734 

Tel.: 33-99-78-3132 Seoul, Korea 

FINLAND INDIA Tel.: 822-553-2997 Micro Call, Ltd. 
Aquitech Thame Oxon, UK 

ComodoOy Lyon, France Malhar Corp. NETHERLANDS Tel.: 44-844-261-939 
Helsinki, Finland Tel.: 33-72-73-2412 Bryn Mawr, PA 
Tel.: 358-0757-2266 Tel.: 215-527-5020 Auriema The Access Group Ltd. 

GERMANY Eindhoven, Netherlands Hertfordshire, UK 

FRANCE ISRAEL Tel.: 31-40-816565 Tel.: 0462-480888 
lOT 

lOT (Central Europe Reg. Vectronics, Ltd. NORWAY (So. Europe Reg. Office) Office) Herzlia, Israel 
15 Rue du Buisson aux Gottfried-Von-Cramm-Str. 1 Tel.: 972-52-556070 

EltronAiS Fraises 8056 Neufahrn, Gennany 
Oslo, Norway 91300 Massy, France Tel.: 49-8165-5024 ITALY Tel.: 47-2-500650 Tel.: 33-1-69-30-89-00 

Jermyn GmbH Lasi Electronica 
Scientec REA Limburg, Germany Bologna, Italy SINGAPORE 
Bordeaux, France Tel.: 49-6431/508-0 Tel.: (3951) 353815 

Data Source Pte. Ltd. 
Tel.: 33-56-39-3271 

Lorong, Singapore Jermyn GmbH Lasi Electronica 
Scientec REA Berlin, Germany Firenze, Italy Tel.: 65-291-8311 

Chatillon, France Tel.: 49-3012142056 Tel.: (3955) 582627 
Tel.: 33-149-652750 SOUTH AMERICA 

Jermyn GmbH Lasi Electronica 
Scientec REA Dusseldorf, Germany Milano, Italy Intectra Inc. 

Cesson-Sevigne, France Tel.: 49-211/25001-0 Tel.: (39) 266-101370 Mountain View, CA 

Tel.: 33-99-83-9898 Tel.: 415-967-8818 

Jermyn GmbH Lasi Electronica 
Scientec REA Heimstetten, Germany Roma, Italy SPAIN 
Rognes, France 49-89/909903-0 Tel.: (19396) 5405301 

Anatronic, S.A. Tel.: 33-42-50-1805 
Jermyn GmbH Madrid, Spain 

Herrenberg, Germany Tel.: 34-1-542-5566 

Tel.: 49-7032/203-01 



Integrated 
Device Technology, Inc. 

2975 Stender Way 
Santa Clara, CA 95054-3090 
(BOO) 345-7015 FAX: (408) 492-8674 
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