

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DETAILED DESCRIPTION — CHECKBIT AND  32-BIT SYNDROME DECODE TO BIT-IN-ERROR
SYNDROME GENERATION vs. CODE ID IHEX ol1l2|3|l4|5]6]7
LOGIC EQUATIONS FOR THE CBO OUTPUTS $6 [ofofoOfOoft1f1} 1)1
CODE ID 1,0 Syndrome S5 |Of(O|1[1fO0]O0| 11
Checkbit 00 10 11 Bits S4 Jojt1jo|1fof1]0O}]1
Generation | Final Chkbits | Partial Checkbits Final Checkbits HEX | S3 S2 S1 SO
CBOo PHo PH1 PH2 & PCBlo 0 0 0 0 O *|calcs| Tlcsl T] T30
gBO! A A PA © POBI 1 o o o 1 Joo|T|T|1a[T|M[M[T
CBO2 PB PB PB @ PCBI2
CBOs 5C C PC @ PCBI> 2 0 0 1 o0 C1 TIMIT|2]24| T
CBO4 PD PD PD & PCBl4 3 [0 0 1 1 T{18]8|TIMIT|TIM
CBOs PE PE PE @ PCBIs 4 0 1 0 o0 C2 TI15| T 3[25(| T
CBOs PF PF PF @ PCBIs 5 0 1 0 1 Tl1ol ol TiIMI T T]31
CBO7 - PF PG & PCBI7 6 {0 1 1 0 T{oofto| T|M|{T|[T]|M
2562 tbl 07
7 o 1t 1 1 MIT[T[M{T|4]126]T
LOGIC EQUATIONS FOR THE SYO OUTPUTS 8 i 0 0 0 C3|T|TIM|T|5(f27|T
Checkbit/ CODEID 1,0 9]1 0 0 1 T2 TIMTIT|M™
Syndrome 00 10 11 A 1 0 1 O Ti22112{ T 1| T T|M
Generation | Final Syndrome|Partial Syndrome | Partial Checkbits B 1 0 1 1 171 T TIM| Tl elosl T
SYO0 PHO & CBIO PH1 & CBIO PH2 C 1 1 0 0 Tlozlizl TImlTI TI™
SYot PAGCBI | PA® CBH PA D1 1 0 1 M{T|T|M|T]|7]29|T
SYO2 PB @ CBI2 PB @ CBI2 PB
syo3 PCocBi3a_ | PCocBI3 PC EJ1 1 10 WITITIMITIMIM]T
SYO4 PD @ CBI4 PD ® CBI4 PD Fl1 1 11 TIMI{M|T}]O|T|T|M
SYO5 PE & CBI5 PE @ CBI5 PE NOTES: 2652 tbl 12
SYO6 PE & CBI6 PF & CBI6 PE 1. Thetable indicates the decoding of the seven syndrome bits to identify the
SYO7 _ PF ® CBI7 PG bit-in-error for a single-bit error, or whether a double or triple-bit error was

LOGIC EQUATIONS FOR THE FINAL SYNDROME (FSn)

2552 tbl 08

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 errors detected

Final CODEID 1,0

Syndrome 00 10, 11

Generation Final Syndrome Final Internal Syndrome
FSo PHo @ CBlo PH1 (L) ® PH2 (U) ® CBlo
FS1 PA® CBh PA (L) ® PA (U) @ CBIt
FS2 PB @ CBl2 PB (L) ® PB (U) @ CBl2
FS3 PC & CBI3 PC (L) ® PC (U) ® CBl3
FSa PD @ CBl4 PD (L)® PD (U) ® CBl4
FSs PE & CBIs PE (L) ® PE (U) ® CBIs
FSe PF & CBls PF (L) ® PF (U) ® CBls
FS7 — PF (L) ® PG (U)® CBl7

2562 tbl 09

1.7
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IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DETAILED DESCRIPTION — 32-BIT CONFIGURATION
32-BIT MODIFIED HAMMING CODE — CHECKBIT ENCODING CHART(!)

Generated Participating Data Bits

Checkbits Parity 0 1 2 3 4 5 6 7 8 9 (10 |11 |12 |13 | 14 | 15
CBO0 Even (XOR) X X X | X X X X X
CB1 Even (XOR) X X X X X X X X
CB2 0Odd (XNOR) X X1 X X X X X X
CB3 Odd (XNOR) X X X] X | X X X X
CB4 Even (XOR) XX} XX} X| X X X
CB5 Even (XOR) X X X X |1 X X X X
CB6 Even (XOR) X X XX X ] X] X| X

2552 tbl 10

Generated Participating Data Bits

Checkbits Parity 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
CBO0 Even (XOR) X X X X X X X X
CB1 Even (XOR) X X | X X X X X X
CcB2 Odd (XNOR) X X1 X X X X X X
CB3 Odd (XNOR) X X X1 X X X1 X X
CB4 Even (XOR) XX XX XX X X
CB5 Even (XOR) X X X X1 X X X X
CB6 Even (XOR) X X X X X X X X

NOTE: 2552 tbl 11

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.

17



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 CHART(": 2

Generated Participating Data Bits
Checkbits 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) X1 X ] X X X X X X
cB2 Odd (XNOR) X X | X X X | X X X
CB3 Odd (XNOR) X 1 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) X1 X] X | X X | X X | X
CB7 Even (XOR) X | X X | X X{X]| X| X
2552 tbl 13
Generated Participating Data Bits
Checkbits 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
CcB2 Odd (XNOR) X X X X X | X X X
CB3 Odd (XNOR) X | X X1 X | X X | X X
CB4 Even (XOR) X | X X | X1 X| X X X
CB5 Even (XOR) ’ X1 X | X X X X ] X | X
CB6 Even (XOR) X | X X X X X | X X
CB7 Even (XOR) Xt X X X X X1 X X
2552 tbl 14
Generated Participating Data Bits
Checkbits 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 X1 XX
CB4 Even (XOR) X 1| X X | X X | X X | X
CB5 Even (XOR) X | X | X X | X X | X X
CB6 Even (XOR) X | X[ XX X X | X1 X
cB7 Even (XOR) X[ X X | X X X X X
2552 tbl 15
Generated Participating Data Bits
Checkbits 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) X1 X X1 X] X 1] X X | X
CB5 Even (XOR) X1 XX X X X | X X
CB6 Even (XOR) XXX | X ]| X]| X X]|X
CB7 Even (XOR) X1 X ] X | X X | X1 X| X
NOTES: 2552 tbl 16

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.

1.7
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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 (Con’t.)
64-BIT SYNDROME DECODE TO BIT-IN-ERROR("

| HEX 0 1 2 3 4 5 6 7 8 9 A B C D E F
s7 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
S6 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
Syndrome S5 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
Bits S4 0 1 0 1 0 1 0 1 0 110 1 0 1 0 1
HEX |S3 S2 S1_So
0 0 0 0 0 *|]C4|C5| T|CB| T T|62|C7| T T[4 | T MIM]|T
1 0 0 0 1 Co| T T[14] T M| M T T|I M| M T M T T | 30
2 0 0 1 0 Cl1| T T M T 34| 5| T T | 50| 40 M T T M
3 0 0 1 1 T |18 8 T M| T T M| M T T M T 2124 T
4 0 1 0 0 c2 | T T |15 T |38 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 3125 T
6 0 1 1 0 Tl|20 (10| T M T T M| M T T M T 4 126 | T
7 0 1 1 1 M T T M T 13| 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 T2 |12 T 33| T T M |49 | T T M T 6 128 | 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|123|113] T M T T M| M| T T M T 7129 T
D 1 1 0 1 M T T M T |39} 61| T 55| 45| T M T T| M
E 1 1 1 0 16| T T M T|I 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 MM} T
NOTES: 2552 tl 17

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-Bit Propagation Delay

Total AC Delay for IDT49C465 in 64-bit Mode
(L) = Lower slice

Mode From To (U) = Upper slice
Generate SD Bus Checkbits out SDto CBO(L) + PCBIto CBO(U)
tSC(L) + tPCC(U)
Detect MD Bus ERR for 64-bits MD to SYO(L) + CBItoERR (U)
tMSY(L) + tCE(U)
MD Bus MERR for 64-bits MD to SYO(L) + CBlto MERR
tMSY(L) + tCME (U)
Correct MD Bus Corrected data out MD to SYO(L) + CBIto SD(VU)
tMSY(L) + tCS(U)
(or) > MD to SYO(U) + PCBIto SD(L)
tMSY(U) + tPCS(L)

NOTE:

1. (or) = Whichever is worse.

2552 tbl 18
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IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (Ta = +25°C, f = 1.0MHz)

Symbol Rating Com’l. Mil. Unit Symbol Parameter(!) | Conditions Pkg. |Typ.| Unit
Vce Power Supply -0.5t0 +7.0{-0.5t0 +7.0| V CiN Input VIN = 0V PGA | 10 pF
Voltage Capacitance PQFP | 5
VTERM | Terminal Voltage | —0.5to -05to v Cour Output Vour=0V | PGA | 12 | pF
with Respect Veec +0.5 | Vec +0.5 Capacitance PQFP | 7
to Ground NOTE: 2552 b1 20
TA Operating O0to+70 |-55to+125| °C 1. This parameter is sampled and not 100% tested.
Temperature
TBIAS Temperature —55to +125[-65to +135| °C
Under Bias
TsTG Storage -55to +125|-65to +150| °C
Temperature
lout DC Output 30 30 mA
Current
NOTE: 2552 tbl 19
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.
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
The following conditions apply unless otherwise specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = —=55°C to +125°C, VcC = 5.0V + 10%
Symbol Parameter Test Conditions(" Min. Typ.(z) Max. Unit
VIH Input HIGH Level® Guaranteed Logic HIGH| Normal Inputs 2.0 — — \
Hysteresis Inputs 3.0 — —
ViL Input LOW Level® Guaranteed Logic LOW — — 0.8 Vv
liH Input HIGH Current Vce = Max., VIN=Vce — — 5.0 A
I Input LOW Current Vce = Max., VIN=GND — — -5.0 HA
loz Off State (Hi-Z) Vce = Max. Vo =0V — — -10 uA
Vo =3V — —_ 10
los Short Circuit Current vee = Max.® 20 — | -150 | mA
VoH Output HIGH Voltage Vce = Min. IoH = -6mA COM'L.| 2.4 — — \
VIN = ViH or VIL IOH = —4mA MIL. 2.4 —_ —_
VoL Output LOW Voltage Vce = Min. loL = 12mA COM'L.| — — 0.5 \
VIN = VIH or VIL loL = BmA MIL. — — 0.5
VH Hysteresis CLEAR, MLE, PLE, SLE, SYNCLK, SCLKEN — 200 — mvV
NOTES: 2552 tbi 21
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.
1.7 20



IDT49C465/A

32-BIT 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 =0°C to +70°C, Vcc = 5.0V + 5%,; Military: TA = —55°C to +125°C, Vcc = 5.0V = 10%

Symbol Parameter Test Conditions" Min. Typ.m Max. Unit
Icca Quiescent Power Supply Current | VIN = Vcc or GND - —_ 5 mA
CMOS Input Levels Vce = Max. All Inputs
Outputs Disabled
lccar Quiescent Power Supply Current | ViH = 3.4V, ViL =0V — — 1 mA/
TTL Input Levels Vce = Max. All Inputs input
Outputs Disabled
lcept Dynamic Power Supply Current fcP = 10MHz, 50% Duty Cycle COM'L. — — 100 mA
f=10MHz ViH =Vcc, ViL= GND
Read Mode, Outputs Disabled MIL. — — 115
Iccp2 Dynamic Power Supply Current fcp = 20MHz, 50% Duty Cycle COM'L. — — 200 mA
f = 20MHz VIH =Vcc, ViL = GND
Read Mode, Outputs Disabled MIL. — —_ 230
NOTES: 2552 tbl 22

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. Total supply current is the sum of the Quiescent current and the dynamic current and is calculated as follows:
Icc = Icca + Iccart (NT x DT) + Iccp (fop)
where:  NT = Total # of quiescent TTL inputs
DT = AC Duty cycle — % of time high (TTL)
fop = Operating frequency




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

AC PARAMETERS - 49C465A
PROPAGATION DELAY TIMES

32-bit 64-bit 64-bit System
System “Generate
Standalone only” Lower Upper
Slice Slice Slice Slice
CODE ID=00 | CODE ID=01| CODE ID=10| CODE ID=11
Parameter Description |Com. | Mil. |Com.| Mil. |Com.|Mil. | Com. Mil. Refer to
Numbell Parameter| From To Timing Diagram
Name Input (edge)|Output (edge)| Max. | Max. | Max.| Max.| Max. | Max.| Max. | Max. {Unit Figure
GENERATE (WRITE) PARAMETERS
01 tec BEN CBO i5 (20| — | —{ 15 20 | 15 | 20 ns —
02 tBm BEN MDout 15 | 20 | — - 15 | 20 15 | 20 ns —
03 tmc MDiN CBO — | — 15 18 | — — —_ — ns 10
04 t Pcc PCaI CBO - - ===} =112 18 ns 7
05 t PPE PXIN PERR 12 18| — | — | 12 18 | 12 | 18 ns —
06’ tsc CBO 14 | 18 | 14 | 18| 14 | 18 | 14 | 18 ns 7
07 t sm SDIN MDout 12 1 18 | — | — | 12 18 | 12 | 18 ns 7
08 tsPE PERR 12 | 18| — | — | 12 | 18 | 12 | 18 ns —
DETECT (READ) PARAMETERS
09 tce ERR Low 4118} — | —}| — | — |12 | 18 ns 8,10
10 t CME CBI MERR = Low 15120 — | —] — | — 11520 | ns 8,10
11 tcsy SYO 12 118} — | — ] 12 18| — | — ns 8,10
12 t ME ERR 1218 —| —| — | — ] 12 | 18 ns 8,10
13 t MME MDIN MERR 620 ) —] —1—1]16]20] ns 8,10
14 t MsY SYo 16 |20 — | — | 12 |18 | 12 | 18 ns 8,10
CORRECT (READ) PARAMETERS
15 tcs CBI SDout 16 | 20 — — — — 16 | 20 ns 8,11
16 tmpP Px 18 | 22 | — | — 18 | 22 | 18 | 22 ns 8,11
17 tms MDin SDout 14 18| — | — 1| — —_ —_ —_ ns 8,11
18 t Msy SYO 16} 20| — | — | 12 ] 18 | 12 | 18 ns 8,11
19 tPCs PCBI SDout -] -] -] =] 13| 18] — | — ns 11
DIAGNOSTIC PARAMETERS _
20 tcLR CLEAR = Low|SDourt 15120 | — | — | 15 |20 | 15| 20 ns 15
21 t mis MODE ID SDout 15120 | — | — | 15 |20 | 15| 20 ns 15
NOTES: 2552 tbl 24

1. Where “edge” is not specified, both HIGH and LOW edges are implied.
2. BOLD indicates critical system parameters.
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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

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 CBO * 16 20 ns 13
23 t MLE ERR . 13 18 ns 8,10, 11
24 t MLME MLE = HIGH | MERR - 16 20 ns 8
25 t MLP Px * 18 22 ns 8, 11
26 tMLS SDout * 18 22 ns 8,10, 11
27 t MLSY SYO * 15 20 ns 8,10
28 tPLS PLE= LOW SDout * 10 12 ns 8, 11
29 t PLP PLE= LOW Px * 13 18 ns 8, 11
30 tsLc SLE = HIGH CBO * 16 20 ns 7,9
31 t SLM SLE = HIGH MDout * 12 18 ns 7,9
NOTE: 2552 tbl 27
“* = Both HIGH and LOW edges are implied.
ENABLE AND DISABLE TIMES
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| SDoutr * 2 13 2 16 ns 8,10, 11
33 t BESxZ LOW Hi-Z 2 11 2 14 ns
34 t BEPZx BEN= HIGH | Pourt * 2 13 2 16 ns 8, 11
35 t BEPxZ LOW Hi-2Z 2 11 2 14 ns
36 t CECZx CBOE= LOW | CBO * 2 13 2 16 ns 7,9
37 t CECxZ HIGH Hi-Z 2 11 2 14 ns
38 t MEMZx MOE= LOW | MDour * 2 13 2 16 ns ,9
39 t MEMxZ HIGH Hi-2Z 2 11 2 14 ns 8,10
40 t SESZx SOE= LOW | SDour * 2 13 2 16 ns 8,10
41 t SEsxz HIGH Hi-Z 2 11 2 14 ns ,9
NOTE: 2552 bl 28

Wk

= Delay to both edges.
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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 - 49C465A
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 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 tcMmLs 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 PLE = HIGH 10 12 ns —
49 t MPLH MDIN Hold _ * after PLE=_HIGH 0 0 ns —
50 t cPLS CBISetup * before PLE =HIGH 10 12 ns —
51 t CPLH CBI Hold * after PLE = HIGH 0 0 ns —
52 t PcPLS PCBI Set-up * before PLE = HIGH 10 12 ns —
53 tpcptH  [PCBIHold  * after PLE= HIGH 0 0 ns —
DIAGNOSTIC SET-UP AND HOLD TIMES
54 t cscs CBIl Set-up * 10 12 ns 15
55 t Mscs MDIN Set-up * before SYNCLK=HIGH 10 12 ns 15
56 tMLscs 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: 2552 tbl 32
“*" = Where “edge” is not specified, both HIGH and LOW edges are implied.
MINIMUM PULSE WIDTH
Refer to
Parameter Minimum Pulse Width Com’l.  Mil. Timing Diagram
Number| Name Input Conditions Min. Min. Unit Figure
59 tcLear | Min. CLEARLOW 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. PLE 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
PEEDTEI T
Input Pulse Levels GND to 3.0V
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
1.7 24



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

AC PARAMETERS - 49C465
PROPAGATION DELAY TIMES

32-bit 64-bit 64-bit System
System “Generate
Standalone only” Lower Upper
Slice Slice Slice Slice
CODE ID=00 | CODE ID=01| CODE ID=10| CODE ID=11
Parameter Description | Com. | Mil. | Com.] Mil. |Com.|Mil. |Com.| Mil. Refer to
Number| Parameter| From To Timing Diagram
Name Input (edge){Output (edge)| Max. | Max.| Max.| Max.| Max. | Max.| Max. | Max. |Unit Figure
GENERATE (WRITE) PARAMETERS
01 tBC BEN CBO 20| 25| — | — | 20§ 25 ] 20 | 25 ns —
02 tem BEN MDout 20 | 25| — | — 20 [ 25 | 20 | 25 ns _
03 tmc MDiN CcBO — — | 17 | 20 — — — — ns 10
04 t pcc PCsi cBO — - -1 - — — 15 20 ns 7
05 t PPE PXIN PERR 5|20 | — | — 15 | 20 15 20 ns —
06 tsc CBO 16 | 20 | 16 | 20 | 16 | 20 | 16 | 20 ns 7
07 tsm SDIN MDout 15120 | — | — 15 1 20 | 15 | 20 ns 7
08 tSPE PERR 152 | —| —] 152 | 15| 20 | ns —
DETECT (READ) PARAMETERS
09 tCcE ERR = LOW 620 — | —| — | — |15 ] 20 ns 8,10
10 t cME cBI MERR=LOW| 20 {24 | — | — | — [ — | 20 | 24 | ns 8,10
11 tcsy SYO 15120 — | — | 12 |18 | — | — ns 8,10
12 t ME ERR = LOW 5|20 — | —] — | —]15]2 | ns 8,10
13 t MME MDIn MERR=LOW/| 20 [ 24 | — | — | — | — | 20 | 24 | ns 8,10
14 t MSY SYo 181 2| — | —}| 15 |20 | 15 | 20 ns 8,10
CORRECT (READ) PARAMETERS
15 tcs CBI SDout 20 | 24 | — — —_— _ 20 24 ns 8,11
16 tMP Px 20 26 —_ —_ 20 26 20 26 ns 8,11
17 tms MDin SDout 16 | 20 | — | — — — - | — ns 8,11
18 t Msy SYo 1822 | — | —| 15 ] 20] 15 | 20 ns 8,11
19 tPcs PCBI SDout — - | - — 15 | 20 - | — ns 11
DIAGNOSTIC PARAMETERS
20 t CLR CLEAR = LOW | SDout 20 | 24 | — | — | 20 | 24| 20 | 24 ns 15
21 t mis MODE ID SDout 20 {24 | — | — 20 |24} 20 | 24 ns 15
NOTES: 2552 tbl 23

1. Where “edge” is not specified, both HIGH and LOW edges are implied.
2. BOLD indicates critical system parameters.




IDT49C465/A .

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATUF!E RANGES
AC PARAMETERS - 49C465
PROPAGATION DELAY TIMES FROM LATCH ENABLES
| Parameter Description Com.’l. Mil. Refer to
Parameter| From To Timing Diagram
Number Name Input (edge) Output (edge) Max. Max. Unit Figure
22 tme CBO * 20 24 ns 13
23 t MLE _ ERR o 15 20 ns 8,10, 11
24 t MLME MLE = HIGH MERR * 20 24 ns 8
25 t mLp Px * 20 25 ns 8, 11
26 tmLs SDout * 20 25 ns 8,10, 11
27 t MLSY SYO * 18 22 ns 8,10
28 t PLS PLE= LOW SDout  * 12 16 ns 8,11
29 t PLP PLE= LOW Px * 16 20 ns 8, 11
30 tsic SLE= HIGH CBO * 20 24 ns 7,9
31 t stm SLE = HIGH MDout * 15 20 ns 7,9
NOTE: 2552 tbl 25
“*” = Both HIGH and LOW edges are implied.
ENABLE AND DISABLE TIMES
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| SDoutr * 2 15 2 18 ns 8,10, 11
33 t BESxzZ LowW Hi-Z 2 13 2 16 ns
34 t BEPZx BEN= HIGH| Pour * 2 15 2 18 ns 8, 11
35 t BEPXZ LOW Hi—-Z 2 13 2 16 ns
36 t CEC2x CBOE= LOW | CBO * 2 15 2 18 ns 7,9
37 t CECxZ HIGH Hi—-Z 2 13 2 16 ns
38 t MEMZx MOE= LOW | MDour * 2 15 2 18 ns 7,9
39 t MEMxZ HIGH Hi-Z 2 13 2 16 ns 8, 10
40 t SESZx E= LOW | SDour * 2 15 2 18 ns 8,10
41 t SESXZ HIGH Hi-2Z 2 13 2 16 ns 7,9
NOTE: : 2552 tbl 26
“*” = Delay to both edges.




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

SET-UP AND HOLD TIMES - 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 Held * after MLE = LOW 4 5 ns 8,10, 11
48 t MPLS MDIN Set-up  * before PLE =HIGH 12 15 ns _
49 t MPLH MDIN Hold * after PLE= HIGH 0 0 ns —
50 t cpPLs CBI Set-up * before PLE =HIGH 12 15 ns —_
51 t CPLH CBI Hold * after PLE= HIGH 0 0 ns —
52 t PCPLS PCBI Set-up  * before PLE =HIGH 12 15 ns —_
53 t PCPLH PCBI Hold . after PLE = HIGH 0 0 ns —
DIAGNOSTIC SET-UP AND HOLD TIMES
54 tcscs 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 thl 29
“*” = Where “edge” is not specified, both HIGH and LOW edges are implied.
MINIMUM PULSE WIDTH
Refer to
Parameter Minimum Pulse Width Com’l. Mil. Timing Diagram
Number Name Input Conditions Min. | Min. | Unit Figure
59 tcLear | Min. CLEARLOW 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. PLE 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

2552 tbl 30

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 1V/ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figure 18

2552 tbl 31

17 27



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

AC TIMING DIAGRAMS — 32-BIT CONFIGURATION

Parameter| Propagation Dela Min./
I O v " O O
BEN NN
t BESxZ, tBESxZ mini BEN = Low to SDOUT Disabled min.
|a—t BESXZ—~ tBESxZ max} BEN = Low to SDOUT Disabled max.
SOE || -
t SESxZ SOE = Low to SDouT Disabled min.
e
|<t—t SESXZ— it SESxZ max| —S_af = Low to SDouT Disabled max.
SDo-a1 [JOUTPUT) XXX >X_DATAIN
tSSLS tSSLS SDIN Set-up to SLEIN= Low min.
tSSLH
| tSSLH SDINHold to SLEIN= Low min.
L sted] |
| t SPE——= tSPE SDiNto PERRouT max.
PN
|¢— tPPE ——» tPPE Px to PERRouTt max.
PERR
| tSM (] SDiNto MDOUT max.
et sm (L] tstm® SLE = High to MDouT max,
MOE \
EMZ tMEMZx MOE = Low to MDouT Enabled max.
MDo-31 (INPUT) M DATAouT =S DATAIN
-— tSC—= SDinto CBO max.
< tsich— o tstc() SLE = High to GBO max.
CBOE N
~<«—tCECZx— tCECZx | CBOE = Low to CBO Enable max
cBO
T T T T T T T T T T
| to 1 2 3 4
NOTE: 2552 drw 19

1. Assumes that System Data is valid at least 3ns (Com.) before SLE goes HIGH.

Figure 7. 32-Bit Generate Timing




IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TIMING DIAGRAMS — 32-BIT CONFIGURATION

Parameter| Propagation Delay
1 2 3 4 5 | Name From To

Min./
Max.

r to
- | [
MOE v
%—n MEMxZ—s~| tMEMxZ | MOE = High to MDouT Disabled

Mpo-s1 [QUTPUT) X XX H¢alia DATAR SO

tMMLS tMmLs | MDIN Set-up to MLE = Low

IMMLE tMMLH | MDIN Hold to MLE = Low
cei i choois K SIS
t CMLS| tCMLS Checkbit Set-up to MLE = Low
tCMLH
- tCMLH Checkbit Hold to MLE = Low
MLE
-—  tMSY—s| tMsY MDiNto SYOouTt
<— tCSY—-| tcsy Checkbits in to SYOouT
tmLsy (1) tmesy™ | MLE = High to SYOout
syo

- tME tME MDinto ERR = Low
|«—— tCE ——» tCE Checkbits in to ERR = Low
- tMmLEx(1) - tMLEX() | MLE = High to ERR = Low®

AR []

tMME: - tMME MDiNnto MERR = Low
- tCME - tCME . Checkbits in to MERR = Low
.~ e ] tmemd”| MLE = High to MERR = Low

min.

min,

min.

min.

max.
max.

max.
max.

max.

NOTE:
1. Assumes that Memory Data and Checkbits are valid at least 3ns (Com.)/4ns (Mil,) before MLE goes HIGH.

Figure 8. 32-Bit Detect Timing

2552 drw 20
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IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TIMING DIAGRAMS — 32-BIT CONFIGURATION

Parameter Propagation Delay Min./
l SR ST S TR G T |5| Name | From To Max.
MOE | | A
—t MEMXZ ] tMEMXZ | MOE = High to MDouT Disabled max.
MDo-s1 [[] EUTPUTTC X H(aid DATABK S
tMMLS MDIN Set-up to MLE = Low min.
tMMLH
- tMMLH MDIN Hold to MLE = Low min.
cai ] i Sresis J SCKKKKKKKS
tCMLS tCMLS Checkbit Set-up to MLE = Low min.
tCMLH
- tCMLH Checkbit Hold to MLE = Low min.
MLE |] ¢
«——tms(l o] s | MLEIN= High to SDout max.
PLE ||
e tPLs() o tpes™ | PLE = Low to SDout max.
BEN A
|t BESZ x| tBESZx BEN = High to SDouT Enabled max.
SOE )
et SESZxam] tsEszx | SOE = Low to SDout Enabled max.
te— 1CS tcs CBI to Corrected SDouT max.
le— tMS — = tMs MDin to Corrected SDout max.
Corrected DATAOUT
-« tMP ——| tMP MDiN to Parity Out max.
tMLP - tMLP MLE = High to Parity Out max.
tPLP - tPLP PLE = Low to Parity Out max.
t BEPZx - tBEPZx | BEN = High to Parity Out max.
- tSEP - tSEP SOE = Low to Parity Out max.
pocs [] SOKKKKIKK KKK Pty o
I I I I I I I I I
to 1 2 3 4
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-Bit Correct Timing
1.7 30




IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TIMING DIAGRAMS — 64-BIT CONFIGURATION

BOTH Parameter Propagation Delay Min./|
465s l t|° | 11 |2 | ? | 14 I Isl Name From To Max.
BEN | | NN
SOE ] L
t SESxZ SOE = High to SDouT Disabled min.
— t SESXZ—» SOE = High to SDouT Disabled | max.
SD L &y | [(OQUTPUT) XX XXX DATAN
tSSLS SDIN Set-up to SLEIN= Low min.
tSSLH
SDIN Hold to SLEIN= Low min.
SLE | | y
Px | Parity In
|« tPPE——»| tPPE Px to PERR max.
PERR ||
- t5M—- SDINto MDouT max.
MOE ) -
sy tstm( | SLE = High to MDouT max
I MEMZ tMEMZx | MOE = Low to MDouT Enabled | max.
et BEM»~ tBEM BEN to MDouTt max.
MD(L & U) (INPUT) MD DATAouUT = SD DATAIN
tSC —a tsc SD Lower In to CBO max.
«——tstc(— tsiet) SLEIN = High to CBO © max.
CBOE \
|<-—t CECZx— tCECZx CBOE = Low to CBO Enabled max.
LOWER 465
cBO Partial Checkbits Out
3| <—————— Inter-chip delay (Design dependent)
— UPPER 465 i
PCBI Partial Checkbits In|
tPCC PCBI to CBO max.
CBO
I I I I I [ I I I I ]
to 1 2 3 4 5

NOTE:
1. Assumes that System Data is valid at least 3ns (Com.)/4ns (Mil.) before SLE goes HIGH.

Figure 10. 64-Bit Generate Timing — (64-Bit Cascading System)

2552 drw 22
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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

Parameter Propagation Delay Min./
BOTH t 1 2 3
4655 [ ,0 | | | | | 1 | ? | ?l Name From To Max.
MOE || A
| et MEMXZ—»-] tMEMxZ | MOE = High to MDouT max.
— _ Disabled
MDw [JOUTPUT) X X X xValid DATAIY
t MMLS MDIN Set-up to MLE = Low min.
tMMLH _
— tMMLH MDin Hold to MLE = Low min.
cai [] XX alid Checkbits I}
t CMLS tCMLS CBI Set-up to MLE = Low min.
t CMLH tCMLH CBI Hold to MLE = Low min.
ME L[] |
e tmLs(1 ] tMLS) | MLE = High to SDout!" max.
BEN y
(-t BESZ tBESZx | BEN = High to SDout Enabled max
SOE \
|t SESZ00m| tsESZx | SOE = Low to SDouT Enabled max.
LOWER 465
SDo-31 Corrected DATAouT
MD Lower In to SYOouT max.
tcsy CBlto SYO max.
tMLSY MLE = High to SYO max.
SYO Partial Syndrome Out
UPPER 465 3| - Inter-chip delay (Design dependent)
el [] XXX K Partial Syndrome In
le—— t OME—= tCME CBI to MERR max.
- tvLme (L) - tmve | MLE = High to MERR max.
MERR
|«—— tCE—» CBI to ERR max.
- tMLE(1) MLE = High to ERR max.
ERR N
B tME - MDinto ERR max.
- t MME - MDiNto MERR max.
VoW <ouwun>ooowaua DA XXX
l T I I I ] I I I I l f]
to 1 2 3 4 5
NOTE: 2552 drw 23
1. Assumes that System Data is valid at least 3ns (Com.)/4ns (Mil.) before SLE goes HIGH.
Figure 11. 64-Bit Detect Timing
11.7 32



IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TIMING DIAGRAMS — 64-BIT CONFIGURATION

X Parameter Propagation Delay Min./
64-BIT
U/L Slice tlo | ? |2 | J3 B ‘,‘ | ‘T’] Name From To Max.
MOE A
EMxZ —
| IMEMXZ__ | tMEMxZ | MOE = High to MDouT Disabled | max.
MDo-st [ JQUTPUT) X XX H¢alid DATA
tMMLS, ’ tMMLS | MDIN Set-up to MLE = Low min.
tMMLH ,
tMMLH MDIN Hold to MLE = Low min.
st [] XXXXXX Nasrsmie) |
t CMLS tCMLS CBI Set-up to MLE = Low min.
LOMLE tCMLH | CBI Hold to MLE = Low min.
MLE ] |
<-~tMLS“’——-L tms(™ | MLEIN= High to SDout () max.
1
PCBI g Partial checkbits in from Upper i |
PLE |]
__ 1
e tPs(l trs | BLE = Lowto SDOUT( : max.
BEN A
|-t BESZx-#] tBESZx BEN = High to SDouT Enabled max.
soE 17
et SESZxa] tSESZx | SOE = Low to SDouT Enabled max.
|e— tCS —m] tcs CBI to Corrected SDouTt max.
|— t CSY ——-f tcsy CBI to Syndrome max.
[— tMS — tMs MDinto Corrected SDouT max.
SDo-31 Corrected DATAoUT
[— tCSY —» tcsy CBI to Syndrome max.
[+—tMSY —>| tMmsy MDiNto Syndrome max.
[—— tMP —— tMP MDIN to Parity Out max.
- tMLP. - tMLP MLE = High to Parity Out max.
- tPLP - tPLP PLE = Low to Parity Out max.
- tBEPZ - tBEPZx BEN = High to Parity Out max.
tSEP - tSEP SOE = Low to Parity Out max.
Po-a | | XXX XK _Parity Out
Y0 || XK Partial Syndrome Out
I I I [ I I I I ! I [
to 1 2 3 4 5
NOTE: 2552 drw 24
1. Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes HIGH.
Figure 12. 64-Bit Correct Timing (Lower Slice)
117 33



IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TIMING DIAGRAMS — 64-BIT CONFIGURATION

64-BIT Paramete Propagation Dela Min./
UL Slice to 1 2 3 4 5‘ Name From T 9 Y 1o Max.
- | | | 1 | | | ] L1 |
MOE N
r—t MEMxZ— tMEMXZ | MOE = High to MDout max.
Disabled
Mpo-31. | QUTPUT) XXX xalid DATARK XXX XXX
tMMLE tMMLS MDIN Set-up to MLE = Low min.
MM tMMLH | MDIN Hold to MLE = Low min.
cBl  Valid Checkbits I3 v
t CMLS| tCMLS CBI Set-up to MLE = Low min.
tCMIH tCMLH | CBI Hold to MLE = Low min.
MLE ||
[ SRV — tMLE1) | MLEIN = High to SDout (! max.
PLE ||
le— tPsl o tPLS(1) | PLE = Low to SDout (" max.
BEN y
la-t BESZo~| tBESZx | BEN = High to SDouT Enabled max.
SoE Y
|t SESZxm] SOE = Low to SDouT Enabled max.
e tCS—m] tcs CBI to Corrected SDout max.
le— tMS— t MS MDiN to Corrected SDouT max.
r— tMSY— tMsy MDIN to Corrected SDouTt max.
SDo-a1 Corrected DATAoUT
I‘_ tMP —] tMP MDIN to Parity Out max.
|———  t MLP———— tMLP MLE = High to Parity Out max.
tPLP tPLP PLE = Low to Parity Out max.
tBEPZ tBEPZx BEN = High to Parity Out max.
t SEP. tSEP SOE = Low to Parity Out max.
Po-3 | | Parity Out
sY0 [] XXX XX XXX K K Partial Checkbits! Syndrome O
I T T I T I I T I T I
to 1 2 3 4 5
NOTE: 2552 drw 25
1. Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes HIGH.
Figure 13. 64-Bit Correct Timing (Upper Slice)
11.7 34



IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TIMING DIAGRAMS — 64-BIT CONFIGURATION

Parameter Propagation Delay Min./
SINGLE
465 J R S T S T G R ?J Name | From To Max.
SOE (SOE = Tied high)
sD Bus [[] XXX X HYalid DATAI :
tSSLS tSsLs SDIN Set-up to SLEIN = Low min.
1Sty tsstH | SDINHold to SLEIN= Low min.
SLE
tsic tsLc(h) SLE = Hi (1)
= High to CBO max.
MOE (MOE = Tied high)
MD Bus |] XXX XXX Kalid DATAR
tMMLS tMMLS MDIN Set-up to MLEIN = Low min.
t MMLH tMMLH MDin Hold to MLEIN = Low min.
MLE \
[— tSC— tsC Bits 32-63 to CBO max.
— tMC— tMC Bits 0—-31 to CBO max.
tucE—e tMc® | MLEW= High to cBO"® max.
CBOE ; :
tCECZy-| tCECZx CBOE = Low to CBO Enabled max.
CBO XX XXX K Final Checkbits Out
I I I f I I I ] ] I I
to 1 2 3 4 5
NOTE: 2552 drw 26
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.
Figure 14. 64-Bit 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

s | tf , |1 | |2 , ? ‘ ? | ? Pa{laal:‘eetel FrmI:".ropagaﬂon Delay To l\MII:;(J
cBi [] XXX K Checkbits In
le——1CSC tcscs CBI Set-up to SYNCLK = High
MD Bus || X XXX Memory DatalN
jt——t MSCS———>~ tMscs | MDIN Set-up to SYNCLK = High min.
MLE
{4t MLSCS——] tMLSCS  [MLE = High Set-up to SYNCLK = High| min.
SCLKEN
T |-——t SESCS—— tSESCS | SCLKEN Set-up to SYNCLK = High | min.
e——tSESCH tSESCH | SCLKEN = Hold After SYNCLK = High| min.
SYNCLK
te—t SYNCLI tSYNCLK [ SCLKEN Pulse Width min.
[—1tSCS - tscs ﬂEN = High to SDout max.
CLEAR— tCLEAR | CLEAR Pulse Width min.
CLEAR
f=- tCLR - tCLR CLEAR = Low to SDout max.

0 8us [] SXXXKXKK KKK KKK K Vald DataGut

2552 drw 27

Figure 15. 32-Bit Diagnostic Timing
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IDT49C465/A
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Ve o— 7.0V
T 500Q
ViN
Pulse |
Generator DUT.
' 5000

2552 drw 30

SET-UP, HOLD AND RELEASE TIMES

DATA § - 3V
tsu—- tH ov

TIMING - 3V
INPUT X— — 15V
ASYNCHRONOUS CONTROL ) o
PRESET REM - 3V
CLEAR —t——————— 15V
ETC. - oV
SYNCHRONOUS CONTROL |, . av
PRESET 7 XXX =
CLEAR l:-tsu-»‘t > - 2)\?\/
CLOCK ENABLE H
ETC. 2552 drw 31
PROPAGATION DELAY
3v
SAME PHASE 1.5V
INPUT TRANSITION ov
VOoH
OUTPUT — 15V
VoL
OPPOSITE PHASE ?\;v
INPUT TRANSITION o

2552 drw 33

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open
DEFINITIONS: 2552 tbl 35
Ci= Load capacitance: includes jig and probe capacitance.
RT= Termination resistance: should be equal to Zour of the Pulse
Generator.
PULSE WIDTH

LOW-HIGH-LOW
PULSE 1.8V

HIGH-LOW-HIGH
PULSE

1.5V

2552 drw 32

ENABLE AND DISABLE TIMES

ENABLE DISABLE

- /S 3V
CONTROL —_— 1.

INPUT

OUTPUT
NORMALLY
LOW

QUTPUT
NORMALLY
HIGH

SWITCH
OPEN

2552 drw 34

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns

1.7 37




IDT49C465/A

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
ORDERING INFORMATION
DT 49ca65 XX XX X
Device Type Speed Package Process/
Temperature
Range
l BLANK Commercial (0°C to +70°C)
‘ B Military (-55°C to +125°C)
| PoF Plastic Quad Flatpack
| G Pin Grid Array
|BLANK ~ Standard Speed
| A High Spee

|49C465  32-Bit Flow-thru™ EDC

2552 drw 35




Integrated Device Technology, Inc.

64-BIT FLOW-THRU
ERROR DETECTION
AND CORRECTION UNIT

IDT49C466
IDT49C466A
PRELIMINARY

FEATURES:

64-bit wide Flow-thruEDC™

Separate System and Memory Data Input/Output Buses
— Error Detect Time: 10ns

— Error Correct Time: 15ns

Corrects all single bit errors; Detects all double bit errors
and some multiple bit errors

Configurable 16-deep bus read/write FIFOs with flags
Simultaneous check bit generation and correction of memory
data

Supports partial word writes on byte boundaries

Low noise output

Sophisticated error diagnostics and error logging

Parity generation on system data bus

208-pin Pin Grid Array and Plastic Quad Flatpack

DESCRIPTION:

The IDT49C466/A 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.

Implementing a modified Hamming code, the
IDT49C466/A corrects all single bit hard and soft errors, and
detects all 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.

Check bit generation for partial word writes on byte bound-
aries is supported on the IDT49C466/A.

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 IDT49C466/A.

SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM

-
DIAGNOSTIC W
ervrraanaaaaaaaaasaee] | & STATUS
— N REGISTERS V)
ERR : CHECK-BIT -
VERF- 3 COMPARATOR & CHK-BIT CBIO-7
R 3 SYNDROME LATCH
M I N MD
3 CHECK-BIT.
. ( GENERATOR
M M MD
u Ul ERROR | LATCH [~
X vy X CORRECT IN
LATCH
ef—— | <e—
L ouT
L
SD0-63 WRITE BACK PATH - ~ MD0-63
— -
SD B
LATCH (- |—-> v )
IN T LATCH [
{\J/I E ouT
WRITE .
BUFFER . X M SD )
16 WORDS BY g - CHECK-BIT B HK- BT
2 L 2 GENERATOR LATCH CBSYNO-7
PARITY
PARITY- GENERATE &
PO-7 PARITY CHECK
2617 drw 01
The IDT logo is a registered trademark and Flow-thruEDC is a of Device T Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995

®1995 Integrated Device Technology, Inc.
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REGISTER T2wide CBSEL
MEN m 1 control BEO‘.’, SD SD
7 H |
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PIN CONFIGURATION

A B C D E F G H J K L M N P R T U

17 |MD_10( MD_8 | MD_2 | MD_1 | MERR | CBI_6 | CBI_1 | RBEN (RBSEL | RBHF | SD_2 | SD_3 BEO SD_9 | SD_10 |SD_12 |SD_15 | 17

16 {MD_13 | MD_9 | MD_6 | MD_3 | ERR |CBI_3 | CBI_2 |[RBREN| RBEF | RBFF | SD_1 | SD_4 | SD_6 | SD_8 | SD_13 [SD_16 |SD_17 | 16

15 |MD_17 | MD_12| MD_11{ MD_5 |MD_4 |CBI_7 | CBI_4 | CBI_O [ GND | SD_0 PO SD_7 P1 BE1 SD_14SD_19 |SD_21 | 15

14 | MD_18| MD_19| MD_15| GND |MD_7 {MD_0 | CBI5 | GND vce GND | SD_5|SD_11| GND | GND P2 BE2 SD_20 | 14

13 | MD_23| MD_20| MD_14| vce SD_18| SD_22| SD_24| SD_25| 13
12 | MD_25| MD_22| MD_21| MD_16 SD_23| SD_26 | SD_28| SD_27| 12
11 | MD_27| MD_28| MD_24| GND P3 | BE3 | SD_30| sD_29| 11
10 | MD_31| MD_30] MD_29| MD_26 SD_31| SOE | SDILE | SCLK [ 10
9 |'SDOLE| MOE | MDILE | GND G208-1 MDOLE| GND | MEN | RS0 | 9
8| MD_33 MD_32] MD_34| MD_35 GND | SD_33| MCLK| Rs_1| 8
7 | MD_37| MD_36| MD_39| MD_40 SD_37| SD_34 | sD_32| PERR | 7
6 | MD_41| MD_38 | MD_42 | MD_45 SD_42|SD_38 | P4 (SD._35 |6
5| MD_49 MD_44| MD_46| MD_52| GND | P5 BE4 | SD_36| 5

4 | MD_48| MD_49| MD_50| GND GND | MD_61|CBSYN4| VCC GND | SD_61| GND | SD_54| SD_49| VCC | SD_43| SD_39| SD_40| 4

3| MD_47| MD_51| MD_56{ MD_60| MD-59 CBSYN6| GND | GND | WBEN | SD 62| SD_59 | SD_57| SD_53| SD_51| SD_45| SD_44| SD_41| 3

2 | MD_53| MD_54] MD_57 CBSYN7|CBSYNS5|CBSYN2|CBSYNO|WBRENSSYNCLK| WBEF | SD_60| BE7 | SD_55| BE6 SD_50( SD_47| BE5 2

1| MD_55 MD__58J MD_62) MD_63|CBSYN3|CBSYN1| WBSEL CBSEL| WBFF | SD_63 P7 SD_58 SD_56| P6 SD_52| SD_48 SD_46| 1

A B C D E F G H J K L M N P R T U

Pin 1 reference
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IDT49C466/A Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION
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SDOLE ] . —1 RS1
MOE —] PQa208-2 — MEN
MDILE [ GND
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GND —] 1 SDILE
MD30 ) SCLK
MD29 — SOE
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MD26 ] — SD29
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MD20 ] — SD25
GND ] —1 SD24
MD19 —1 SD23
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IDT49C466/A Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION

Pin Name I [/[e] Description

SDo-63 /0 System Data Bus: is a bidirectional 64-bit bus interfacing to the system or CPU. When System Output
Enable, SOE, is HIGH or Byte Enable, BEo-7, is LOW, data can be input. When System Output Enable,
SOE, is LOW and Byte Enable, BEo-7, is HIGH, the SD bus output drivers are enabled.

MDo-63 110 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 MOE is LOW.

CBlo-7 | Check Bit Inputs: interface to the check bit memory.

CBSYNo-7 (0] Check Bit/Syndrome Output: When MOE 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 = 0.

Po-7 1/0 Parity for bytes 0to 7: These pins are parity inputs when the corresponding Byte Enable (BE) is LOW

or SOEis HIGH, and are used to generate the parity error signal (PERR). These pins are outputs when
the corresponding Byte Enable (BE) is HIGH and SOE is LOW.

Control Inputs

SOE

System Output Enable: enables system data bus output drivers if the corresponding Byte Enable
(BEo-7) is HIGH.

BEo-7 | 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 (SDs-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 1 Memory Output Enable: when LOW, enables the output buffers of the memory data bus (MD) and
CBSYN bus. It also controls the CBSYN mux. When LOW, checkbits are selected, when HIGH,
syndrome is selected.

MDILE | Memory Data Input Latch Enable: on the HIGH-to-LOW transition, latches MD and CBI in MD input
latch and MD check bit latch respectively. The latches are transparent when MDILE is HIGH.

MDOLE | Memory Data Output Latch Enable: latches data in the MD output latch on the LOW-to-HIGH
transition of MDOLE. When MDOLE is LOW, the MD output latch is transparent.

SDOLE | System Data Output Latch Enable: latches data in the SD output latch and the SD checkbit latch
on the LOW-to-HIGH transition of SDOLE. The latch is transparent when SDOLE is LOW.

SDILE 1 System Data Input Latch Enable: latches SD in the SD input latch on the HIGH-to-LOW transition.
When SDILE is HIGH, the SD input latch is transparent.

WBSEL | Write FIFO Select: when HIGH, the write FIFO is selected. When WBSEL is LOW, the SD input latch
is selected.

WBEN | Write FIFO Enable: when LOW, allows SD data to be written to the write FIFO on the SCLK rising edge.

WBREN | Write FIFO Read Enable: when LOW, allows data to be read from the the write FIFO on MCLK rising
edge.

RS0-1 | Reset and Select pins (read and write FIFO FIFOs)

RS1 RSo
0 0

Function

Reset 16-deep FIFO or first 8-deep FIFO
0 1 Reset second 8-deep FIFO

1 0 Select 16-deep FIFO or first 8-deep FIFO
1 1 Select second 8-deep FIFO

2617 tbl 01




IDT49C466/A Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTION (Continued)

Description

Pin Name /0

RBSEL | 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 | 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 | Read FIFO Enable: when LOW, allows data to be read from the read FIFO on the LOW-to-HIGH
transition of SCLK

CBSEL | Checkbit Syndrome Output Enable: Controls the CBSYN output buffer.When HIGH, the buffer is
enabled. When CBSEL is LOW, MOE controls the buffer.

MEN | Mode Enable Input: when LOW, SDo-15 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
4.

Clock Inputs

MCLK | 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 (o] Write FIFO Empty Flag: when LOW, indicates that the write FIFO is empty. Aftera reset, the WBEF
goes LOW.

WBFF (o] Write FIFO Full Flag: when LOW, indicates thatthe write FIFQ is full. After a reset, WBFF goes 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) or four or more data words (in the dual 8-deep configuration) in the read FIFO. The
flag will return HIGH when less than eight (or four) data words are in the FIFO.

RBFF (o] Read FIFO Full Flag: when LOW, indicates that the 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 MERR is LOW, a multiple data erroris indicated. The MERR s not latched
internally.

PERR (@) Parity Error Flag: when LOW, indicates a parity error on the system data bus input.

Power Supply

Vce P Power Supply Voltage.

GND P Ground.

2617 tbl 02
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DETAILED DESCRIPTION —

64-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART("" 2)

Generated Participating Data Bits
Checkbits Parity 0 1 2 3 4 5 6 7 8 9 10 |11 |12 | 13 [ 14 | 15
CB0O Even (XOR) X[ X ] X X X | X X X
CB1 Even (XOR) X | X] X X X X X X
CcB2 Odd (XNOR) X X | X X X | X X X
CB3 Odd (XNOR) X | X X1 X | X X X X
CB4 Even (XOR) X | X X | X]| X ]| X X | X
CB5 Even (XOR) X1 X | X X X X X | X
CB6 Even (XOR) X | X X[ XXX X]|X
cB7 Even (XOR) XX X ] X[ XX X]| X
2617 tbl 03
Generated Participating Data Bits
Checkbits 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
CcB3 Odd (XNOR) X | X X | X ] X X | X X
CB4 Even (XOR) X X[ X | X]| X| X X1 X
CcB5 Even (XOR) X} X | X X X X X | X
CB6 Even (XOR) X X X X X X X X
CcB7 Even (XOR) X X | X | X X X X1 X
2617 tbl 04
Generated Participating Data Bits
Checkbits Parity 32 (33| 34|35 |36 |37)38|39| 40| 41 |42 | 43 |44 | 45| 46 | 47
CBO Even (XOR) X X X1 X X X X X
CB1 Even (XOR) X | X ] X X X X X X
CcB2 Odd (XNOR) X X | X X X | X X X
CB3 Odd (XNOR) X | X X| X1 X X X X
CB4 Even (XOR) X X XX XX X | X
CB5 Even (XOR) X X[ X | X | X X1 X[ X
CB6 Even (XOR) X | X X X | X | X| X | X
CB7 Even (XOR) X | X | X X X X X X
2617 tbl 05
Generated Participating Data Bits
Checkbits 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
CcB1 Even (XOR) X | X ] X X X X X X
CcB2 Odd (XNOR) X X | X X X | X X X
CB3 Odd (XNOR) X | X X1 X ] X X X X
CB4 Even (XOR) X XXX} XX X1 X
CB5 Even (XOR) X X 1 X X X X X | X
CB6 Even (XOR) X X X X X X X X
cB7 Even (XOR) XX X| X | X | X]| X[ X
NOTES: 2617 thl 06

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 “X” in the table.

11.8
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DETAILED DESCRIPTION —
64-BIT SYNDROME DECODE TO BIT-IN-ERROR(1)
|lHex [ ol 1] 23] als]e6] 7]8]o]lalBlcIple]cF
st {olJo]Jo|lo]loflo]lolo| 1|11 1)1 1] 1]
s6 |[ofoJolo|1|{1] 1] 1]olo]oloflt]|1]1]H1
Syndrome ss [oflof{1]1f{ofjo]l 1] 1]oflo]11]o]o]|1]H1
Bits s4a [o|l1f{ol1foj1]o]l1]oflt]o]l1fo]1]o0o]-
HEX |S3 S2 S1 S0
0 o o o o ~|lcales| T|ce| T| T|e2flcz| T T4 T M|M]|T
i /o 0o o0 1 co| T T4 T |m TIT|IM|M]|T[{M|T]|T]|3
2 o o 1 o ci| 7T |M| T38| T|]T]|5]a|T|M|[T]|T]|WM
3 o o 1 1 Tlw|s|T|M|[T|T|{M|[M|T] T|{M|T]|2]8a] T
4 o 1 o o c2l Tl T |15 T]ss]|s7| Tl Tt |41l T M|T] T]31
5 o 1 o 1 Tl1wolo|T|M| T T|63|{M|T| T|a7|T]|38]|25]T
6 [o 1 1 o0 Tl2ofo{T(M|T|T|IM[M|T]T|M]|T]4a]2]|T
7 lo 1 1 1 M{T| T M| T]|36|5s| T|T|52|402|T|M]|T] 1M
8 |1 o o o cs| Tl T |m|T 87|59 T|T|B|@|T|M|T|T|M
9 [1 o o 1 TloaafnlrimlirlrImimlirlT|IM]T]|5]27] T
Al1 o 1 o Tlea|lt2| T |33 17| T|{M|ag| T T{M|T]|6]|28]|T
B {1 o 1 1 17l T{T|M| T|38]|60| T|T|58|as]T|1|T|T|M™
cl1 1 o0 o Tlasfw|{T|IMiT]TIM{M]T]T{M]|]T|7]2]T
D |1 1 o0 1 M|l T T|IM|T]|3|e| T]| T|[ss]as|T|{M]|]T|]T]|M
E |1 1 1 o0 | T(T|IM|TIM{M]T]{T|IM|[M][T]Oo|[T|T]|M
Fl1 1 1 1 TIMiM|T|2|T|T| M| T|]T|[M|T|M|M]|T
NOTES: 2617 tbl 07

1. Thetableindicates the decoding of the eight syndrome bits to identify the bit-in-error fora single-bit error, or whether a double ortriple-bit error was 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

Ci# = 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 IDT49C466, 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.
ltonly generates the check bits associated with each 64-bit
wide data word. The EDC can be in generate-detect or normal
mode for this operation.

When a write operation is performed, it must be ensured
that the SD 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 (SD) Bus.

When the write FIFO (WFIFO) is bypassed (WBSEL
LOW), data passes through the SD Latch In. To latch data, the
SDILE 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 SD Checkbit generator where
appropriate checkbits are generated. Both system data and
the generated checkbits can be latched by pulling the SDOLE
signal HIGH. Asserting MOE enables the MD output buffer
and data is output to the Memory Data (MD) bus. CBSEL (=1)
or MOE(=0) need to be asserted to enable the CBSYN output
buffer and output checkbits on CBSYNo-7.

When the write FIFO is selected (WBSEL = 1), instead of
asserting SDILE, WBEN is asserted and data is clocked into
the write FIFO on the rising edge of SCLK. WBFF is asserted
when the WFIFO is full and this inhibits further write attempts
(see section on "Clock Skew" and "R/W FIFO Operation at
Boundaries") to the WFIFO. When WBREN is asserted, data
can be clocked out of the write FIFO on the rising edge of
MCLK. WBEF is asserted when the WFIFO is empty and this
inhibits further read attempts (see section on "Clock Skew")
from the WFIFO.
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BEn=0 => PathA
BEn=1 => PathB
4 . MD BUS
»: PATH B .
64
BYTE - SD
MUX LATCH OUT
PATH A
64 SD , M [
| LATCHIN 761 U
X
64 ‘ | 764 T
77| whiTE BUFFER s WBSEL
BEo-7 | -]
M ya
2617 drw 05
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 and checkbit data may both be latched as they
come in (MD Latch In and MD Checkbit latch) by the MDILE
signal. Memory data is sent to the MD checkbit generator
(where checkbits corresponding to the input data are gener-
ated) andtothe 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 SD bus via either of two data paths. When
RBSEL is LOW, data flows through MD Latch Out. Pulling
MDOLE HIGH latches this data. The output buffer is enabled
by asserting SOE (=0) and BEo-7 (=1). 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-7 should be all 1's while
WBSEL = 0. If WBSEL = 1, buffered BEO-7 from the output
of the write FIFO controls the byte mux.

If the read FIFO (RFIFO) is selected (RBSEL HIGH), data
is clocked into the FIFO (Read_FIFO Write) when RBEN is
LOW, on the rising edge of MCLK. RBFF is asserted when the
RFIFO is full and this inhibits further write attempts to the
RFIFO (see section on "Clock Skew" and "R/W FIFO opera-
tion at Boundaries"). Data is clocked out of the FIFO
(Read_FIFO Read) when RBREN is LOW on the rising edge
of SCLK. RBEF is asserted when the RFIFO is empty and this
inhibits further read attempts (see section on "Clock Skew")
from the RFIFO.

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 importantin
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
wordis 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/fempty 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. Clock skew
violation is illustrated in Figure 13.

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 (Refer to Figures
9and 10). 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 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 Figures 10 and 13)
occurs only after a FIFO reset. In other cases where the FIFO
becomes empty there is no latency.
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R/W FIFO Operation At Boundaries

In the 49C466 the write pointer is incremented on every
FIFO write. Similarly the read pointer is incremented on every
FIFO read. In most cases on a FIFO read, the last data read
remains at the output of the FIFO, until the read pointer is
further incremented. On the last (the write that fills the FIFO)
FIFO write after the FIFO read, however, this last read data is
overwritten by the 16th write following the empty condition and
consequently the data at the FIFO output is liable to change.
The situation is depicted in the diagram below.

overwritten and the FIFO output changes from AA to the data
just written, namely QQ.

This operation needs to be taken into account in the design
of the system. In case of a burst operation where FIFO data
is output at a much slower rate than the rate at which data is
input and the full flag is expected to inhibit further writes, the
user cannot expect the FIFO output to remain static through
the 16th write of the burst. If this is a requisite to the design,
the FIFO output should be latched. In the case of the write
FIFO this can be accomplished on-chip by latching the FIFO

*WP
FIFO
ese—| | [ | dmom || =
RP
+WP
WRITE1
sl N
tre
‘WP
FIFO READ1
(empty) (data = AA)
{RP
*WP
WRITE1 No READs
(data:BB)*l l | | FIFO | I (data = AA)
RP
WP
WRITE2 _.| I | | FIFO I ] |_, No READs
(data =CC) (data = AA)
RP
WP *
WRITE15
(data:PP)——' ‘ ! l FIFO l l}—> No READs
(data = AA)
RP
wpP
WRITE16 I l l ] FIFO | | I__,
= — No READs
(data = QQ) } (full) (data = QQ)

Figure 2. R/W FIFO Operation

The diagram in figure 2 progresses from the FIFO
initialization(reset) through a sequence of write operations.
After the first write, a read is executed which establishes the
data at the FIFO output(AA). On the last write to the FIFO(the
write that fills the FIFO), the location of the last read data is

output in the SD output latch. For the read FIFO, the FIFO
output must be latched externally to accomplish the same
thing, since there is no latch on-chip following the FIFO. If this
cannot be done and the situation described above is expected
to occur in normal operation, the write must be inhibited one
cycle before the FIFO becomes full.

1.8 10
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Partial Word Write/Byte Merge

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 particular memory location

MODE REGISTER CONFIGURATION

15 7 6

5

4 3 2 0

[ unusep | aMoDE | PSEL

[rwBD | cLEAR |EDCMO-2

differ_from the checkbits that woulq be generated by the entire |5 c="F0cm7 EDOMO OPERATION
64-bit data word at the same location. Hence, the byte merge
operation requires reading of the contents of the memory 8 8 ? S&%%%B’T*.E’%’L}’TT,:"L‘,JTW%’EE
location to be written to, merging the byte/bytes being written 9 1 ? GENE AT DETECT MODE
(from SD side) with the other component bytes previously at 1 0 0 CHECKBIT-INJECTION MODE
that memory location (from MD side), generating a checkbit
word for this composite word and writing both the composite RMODE_ OPERATION
dfata worq and the generated chfackblts to memory. The BEn 9 READ Mggé:REGISTER ON SD BUS
bits supplied by the user determine the bytes that come from
SD and those that come from MD, as illustrated in Figure 1. AWED OPERATION
EDC Modes 0 DUAL FIFOS (8)
The IDT49C466 has 5 modes of operation. Refer to table 1 SINGLE FIFO (16)
below for a description of the modes.
The Error Data Output mode is useful for memory initial- CLEAR OPERATION
ization as described below. In Checkbit Injection mode, the 0 NOP
MD Checkbit Latch is loaded with data from the System Bus. 1 CLEAR ALL DIAGNOSTIC REGISTERS
This serves to verify the functioning of the EDC. Any discrep-
ancy between the injected checkbits and generated checkbits PSEL OPERATION
should result in assertion of the ERR, MERR signals. 9 EVEN PARITY
These modes and certain other features such as clear, 26174 06
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

MODE 0 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 SD bus.

MODE 2 Generate-Detect Mode: (Detect-Only) The EDC performs checkbit generation during a memory write, and performs
error detection only during a memory read.

MODE 3 Normal Mode: The EDC performs checkbit generation during memory writes and error detection and correction during
memory reads.

MODE 4 Checkbit-Injection Mode: [n this mode, the checkbit latch is loaded with desired 8-bit data from the SD bus.This eight
bit data passes through SD 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 ERR/MERR to go LOW.

2617 tbl 08

Memory Initialization

Memory initialization involves clearing all memory data locations and writing the corresponding checkbits (checkbits
corresponding to all zero data = $0C) to checkbit memory. This can be done using the 49C466 to first create an "all-zero-data"
source. This is done by setting the CLEAR bit in the mode register. This clears all diagnostic registers. Then this data can
be written back to memory in the Diagnostic-output (Mode1) or the Error-Data output (Mode 0) modes. In order to wrap the
all-zero data back to the MD bus, BE0O-7 should be high and WBSEL =0.




IDT49C466/A Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

MODE BIT 0 CLEAR

. Diag. Regs.
]
Error Data Regs,
C_1SYNCLK

MU

BEO-7

— — —|WFIFO

MUX,

BEO-7

WBSEL
Fig 3. Memory Initialization using Diagnostic Output/Error Data Output Mode

DIAGNOSTIC OUTPUT DATA FORMAT

TO SD BUS
a7] 36 35[34]33] 32] 31 3d 29[ 28]27] 26]25] 24|23 22] 21] 20[19]18] 17{16] 15[ 14] 13[ 12[11] 10] 9 [ 8] 7] 6] 5[ 4] 3][2] 1]0
Syndrome $"°; Error Syndrome Checkbit Checkbit
(on every error) (g" Count (on 1st erroy) (on 1st error only) (from checkbit latch)
1st
error
only)
* Bit #28 = 1 If "Error" condition ]

Bit #29 = 1 If "Multiple bit Error" condition FROM DIAGNOSTIC REGISTERS

2617 drw 07

Diagnostics

The diagnostic gbility of the !DT§90466 .rests ona §et of 6 DIAG. LOADED CONDITION OUTPUT
registers that provide error logging information. These include REGISTER BY
the checkbit register, error count register, error type register,
2 syndrome registers and the error data register. Data is CHECKBIT SYNCLK T ONLY ON 1st SD8-15
clocked into each of these registers by SYNCLK. The error ERROR
data register, checkbit register, error type register and one of
the syndrome registers are reloaded only in the case of the SYNDROME SYNCLK T ONLY ON 1st SD16-23
first error after a clear. The other syndrome register and the (On 1St ERR) ERROR
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 ERRCNT SynoLk T ‘E’SREC‘,’,E ?Jp to Sba4-27
diagnostic registers as well as the checkbit latch can be read 15 ERRORS)
in Diagnostic Output mode.
Parity ERR TYPE SYNCLK T ONLY FC:N 1st SD28-29

ERRO

The IDT49C466 provides a parity check and generation

facility. On a memory read the EDC generates parity bits for
. . SYNDROME SYNCLK T ON EVERY 0-

each data byte and outputs the parity byte on the parity bus, (On every ERROR SD3o-87
P0-7. During a memory write, parity is checked by comparing ERROR)
the parity bits input on PO-7 and the parity bits generated from

the input data word. A discrepancy between these two causes
the PERRflagto be asserted. Inthe case of partial word writes,
the PERR flag may be inadvertently asserted because input
parity for the merged data word is not available.




IDT49C466/A Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (Ta = +25°C, f= 1.0 MHz)

Symbol Rating Com’l. Unit Symbol | Parameter(" Conditions Typ. | Unit
Vee Power Supply Voltage -05t0+7.0 | V CiN Input ViN=0V | PGA 10 | pF
VTERM Terminal Voltage with -0.5to0 Y Capacitance PQFP 5

Respect to Ground VCC +0.5 Cout | Output Vour =0V | PGA 12 | pF

TA Operating Temperature 0to +70 °C Capacitance PQFP 7

TBlAS Temperature Under Bias -55to +125 °C NOTE: 2617 1b1 10

TsTG Storage Temperature 5510 +125 °C 1. This parameter is sampled and not 100% tested.

lout DC Output Current 30 mA

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.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
The following conditions apply unless otherwise specified:
Commercial: TA = 0°C to +70°C, VcCc = 5.0V £ 5%,

Symbol Parameter Test Conditions(") Min. | Typ.® | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \'
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
liH Input HIGH Current Vce = Max., ViN=2.7V —_ 0.1 5.0 pA
[ Input LOW Current Vce = Max., VIN=0.5V _ -0.1 -5.0 pA
loz Off State (Hi-Z) Vce = Max. Vo =0V — -0.1 -10 pA

Output Current Vo =3V —_ 0.1 10
los Short Circuit Current vee = Max.®), vout= ov COM'L. 20 | — |[-100 | mA
MIL. -15 — -100 mA
VoH Output HIGH Voltage Vce = Min., IoH = 2mA COM'L. 24 3.6 — Vv
VIN=VIH or VIL IoH=~1.5mA MIL.
VoL Output LOW Voltage Vce = Min. oL = 8mA COM'L. — 0.3 0.5 \
VIN = VIH or VIL loL = 6mA MIL.

VH Input Hysteresis on input control lines —_ 200 — mV
NOTES: 2617 0l 11
1. For conditions shown as min. or max., use appropriate Vcc value.

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

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't)
The following conditions apply unless otherwise specified:

Commercial: TA=0°C to +70°C, Vcc =5.0V £ 5%

Symbol Parameter Test Conditions(" Min. Typ.(z’ Max. Unit

lccac Quiescent Power Supply Current | VIN = Vcc, or VIN = GND — 3.0 15 mA
Vce = Max.
lccar Quiescent Power Supply Current | VIN = 3.4V — 0.3 1 mA/
TTL Input Levels Vce = Max. Input
lcco Dynamic Power Supply Current | VIN = Vcc, or ViN= GND COM'L.| — — 100 mA
Vcce = Max. f = 10MHz_Correct Mode MIL. — — 115 mA
NOTES: 2617 tbl 12

1. For conditions shown as Min. or Max., use appropriate Vcc value.
2. Typical values are at Vcc = 5.0V, +25°C ambient temperature.

13



IDT49C466/A Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES -

AC PARAMETERS
PROPAGATION DELAY TIMES

49C466 49C466A (50MHz)*
Description Max. Max.
Number Parameter From Input” | To Output Com'l. | Mil. Com'l: .| Mil. Unit
GENERATE (WRITE) PARAMETERS
Without Write FIFO:
1 tBC BEn CBSYN (chkbit) 20 25 12 ns
2 tBMm BEn MDOUT 16 25 | 10 | ns
3 tPPE Pxin PERR 10 14 8 ns
4 tsc SDin CBSYN (chkbit) 22 27 15 ns
5 tsm SDin MDout 22 27 15 | ns
6 tSPE SDin PERR 16 20 10 ns
With Write FIFO:
7 tme MCLK (Lo-Hi) CBSYN (chkbit) 25 29 15 I_ ns
8 tMMD MCLK (Lo-Hi) MDout 25 29 15 ns
9 tWBSEL WBSEL MDout 18 22 12 | ns
DETECT (READ) PARAMETERS
Without Read FIFO:
10 twyc SYNCLK (Lo-Hi) CBSYN (syndr) 16 18 L 12 ns
11 tME MDin ERR 20 25 10 ] ns
12 tMME MDin MERR 22 27 12 B n:
13 tce cBl ERR 13 20 .8 i ns
14 toME CBI MERR 13 20 8 ns
With Read FIFO:
15 tssD SCLK (Lo-Hi) SDout 22 25 10 ns
16 tRBSEL RBSEL SDout 18 20 12 : ns
CORRECT (READ) PARAMETERS
Without Read FIFO:
17 tcs CBl SDout 20 23 14 i ns
18 tMP MDin Pxout 22 27 15 ns
19 s MDin SDout 22 27 15 T n
With Read FIFO:
20 | tsp | SCLK(Lo-Hi) |  Pxout 22 26 [ 15 [ ] ns
NOTE: 2617 b1 13

*  PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

PROPAGATION DELAY TIMES

FROM LATCH ENABLES
49C466 49C466A (50MHz)"
Description Max. Max.
Number Parameter From Input(” To Output Com'l. | Mil. [Com'l. | Mil Unit
21 tMLE MDILE (Lo-Hi) ERR 16 20 10 ns
22 tMLME MDILE (Lo-Hi) MERR 18 22 10 ns
23 [ MDILE (Lo-Hi) Px 24 29 15 ns
24 tMLS MDILE (Lo-Hi) SDout 22 26 15 ns
25 tMoLs MDOLE (Hi-Lo) SDout 18 21 10 ns
26 tmoLp MDOLE (Hi-Lo) Px 18 21 10 ns
27 tsLe SDILE (Lo-Hi) CBSYN (chkbit) 20 26 15 ns
28 tstm SDILE (Lo-Hi) MDout 20 26 12 ns
29 tsoLc SDOLE (Hi-Lo) CBSYN (chkbit) 12 16 10 ns
30 tsoLm SDOLE (Hi-Lo) MDout 15 19 10 ns
NOTE: 2617 tbl 14
¢ PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.
R/W FIFO TIMES
49C466 49C466A (50MHz)*
Description Com'l. Mil. Com'l. Mil.
Number | Parameter | From Input( To Output Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.| Unit
31 tRSF RS1 (Hi-Lo) EF (Hi-Lo)/FF (Lo-Hi) | — 16 — 19 — 16 — ns
during SCLK LOW
32 tSKEW1 RCLK (Lo-Hi) WCLK (Lo-Hi) 10 — 12 — 8 — — | ns
(SCLK or MCLK) | (SCLK or MCLK)
33 tSKEW2 WCLK (Lo-Hi) RCLK (Lo-Hi) 10 — 12 — 8 — — | ns
(SCLK or MCLK) | (SCLK or MCLK) ]
34 ter RMWCLK (Lo-Hi) | EF — 115 —| 19| —1| 0] — ns
(SCLK or MCLK)
35 tFF RMWCLK (Lo-Hi) | FF — | 15 — | 19 | — | 10} — ns
(SCLK or MCLK)
NOTE:
¢ PRELIMINARY. 2617 bl 15

1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.

15



IDT49C466/A Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
BYTE MERGE TIMES
49C466 | 49ca66A (50MHz)]
Description Max. § Max.
Number Parameter From Input(" To Output Com'l. Mil. Com!l. Mil, Unit

36 tscm SCLK (Lo-Hi) MDout 25 27 15 ns

37 tMDM MDOLE (Hi-Lo) MDout 18 23 10 ns

38 tRBM RBSEL MDout 23 25 15 L ns

39 tsom SDILE (Lo-Hi)) MDout 18 20 10 ns
NOTE: 2617 tbl 16
* PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.
ENABLE AND DISABLE TIMES -

49C466 49C466A (50MHz)*
Description Com'l. Mil. Com!l. Mil.
Number| Parameter | From Input(" To Output Min. | Max.| Min. | Max. ['Min, | .Max.|. Min.-| -Max.-{ Unit

40 tBESZx BEN = High SDout * — 22 —_ 26 i 10 ns

41 tBESXZ Low Hi-Z — 22 — 26 — 8

42 tBEPZx BEN= High | Pout . — | 15 — | 158 = 10| ns

43 tBEPXZ Low Hi-Z — 15 — 15 — 8

44 tSEPZX SOE= Low Pout * — | 14 — | 15|~ 10 ns

45 tSEPxZ High Hi-Z e 14 - 15 - 8

46 tCECZX MOE= Low CBSYN * — | 12} — | 15| —] 10 ns

47 tCECxZ High Hi-Z — 10 — 12 - 8 |

48 tMEMZx OE= Low MDout * — 22 —_ 25 — 10 ns

49 tMEMxZ High Hi-Z —_ 18 —_ 25 —_— 8

50 tSESZx SOE= Low SDout * — | 16| — | 22 | =} 10 ns

51 tSESxZ High Hi-Z —_ 20 — 28 - 8
NOTES: 2617 thi 17

*  PRELIMINARY.
1. (High-Z) indicates high impedence.
2. *indicates delay to both edges.
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ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SET-UP AND HOLD TIMES

49C466 49C466A (50MHz)*
Description Min. Min.

Number| Parameter| From Input(") To Output Com'l. { Mil. |-Com'l. | Mil Unit
52 tcMLS CBI Set-up before MDILE =  Hi-Lo 2 3 1 ns
53 tCMLH CBl Hold after MDILE = Hi-Lo 6 6 .2 ns
54 tMMLS MDIN Set-up before MDILE = Hi-Lo 2 2 1 ns
55 tMMLH MDIN Hold after MDILE = Hi-Lo 6 6 2 ns
56 tcMoLs CBI Set-up before MDOLE = Lo-Hi 10 11 5 ns
57 tcMOLH CBIl Hold after MDOLE = Lo-Hi 2 2 0 ns
58 tMMOLS MDIN Set-up before MDOLE = Lo-Hi 10 10 5 ns
59 tMMOLH MDIN Hold after MDOLE = Lo-Hi 4 4 [} ns
60 tMMCS MDIN Set-up before MCLK = Lo-Hi 10 11 6 ns
61 tMMCH MDIN Hold after MCLK = Lo-Hi 4 4 2 ns
62 tssLs SDIN Set-up before SDILE = Hi-Lo 5 5 1 ns
63 tSSLH SDIN Hold after SDILE = Hi-Lo 3 3 2 ns
64 tsscs SDIN Set-up before SCLK Lo-Hi 2 2 1 ns
65 tsscH SDIN Hold after SCLK Lo-Hi 6 6 2 ns
66 tssoLs SDIN Set-up before SDOLE =  Lo-Hi 8 10 5 ns
67 tssoLH SDIN Hold after SDOLE = Lo-Hi 0 0 0 ns
68 tscsp SCLK (Lo-Hi) before SDOLE = Lo-Hi 14 15 10 ns
69 tMCSD MCLK (Lo-Hi) before SDOLE = Lo-Hi 14 15 10 ns
70 tENS R/W FIFO Enable Set-up | before S/IM CLK = Lo-Hi 4 4 2 ns
71 tENH R/W FIFO Enable Hold after SSM CLK = Lo-Hi 4 4 1 ns
72 tRSS RS1 (Lo-Hi) R/WCLK = Lo-Hi 6 8 2 ns
73 tMODS Mode Data Set-up before SCLK = Lo-Hi 4 4 2 ns
74 tMODH Mode Data Hold after SCLK = Lo-Hi 4 4 1 ns
75 tMENS Mode Enable Set-up before SCLK = Lo-Hi 4 4 2 ns
76 tMENH Mode Enable Hold after SCLK = Lo-Hi 4 4 1 ns
77 tMsD MDIN SDOLE = Lo-Hi 22 23 10 ns

IDIAGNOSTIC SET-UP AND HOLD TIMES
78 tcscs CBI Set-up 4 4 ns
79 tMscs MDIN Set-up before SYNCLK = Lo-Hi 4 4 ns
80 tmrscs® | MDILE = Lo-Hi Set-up 4 6 2 ns
81 tmscs® | MDILE = Lo-Hi Set-up 12 14 10 ns
82 tcscH®@ CBI Hold ns
83 tmscH® MDIN Hold _ns
84 tMLscs® MDILE = Lo-Hi Hold After SYNCLK= Lo-Hi ns
85 tmscs® | MDILE = Lo-Hi Hold ns

NOTES: 2617 tbl 1

*  PRELIMINARY.

1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.
2. Set-up time specified in 81 required only for proper updating of error type register. Updating of all other diagnostic registers require set-up time specified

in 80.

1.8
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IDT49C466/A Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MINIMUM PULSE WIDTH

49C466 |49C466A (50MHz)*
Description Min. Min.

Number | Parameter | From Input(" Condition Com'l.| Mil. | Com'k ‘| Mil . | Unit
86 tRs Min. RS1 LOW time to reset buffers — 6 8 5.0 ns
87 tMLE Min. MDILE HIGH time to strobe new data | MD, CBI = Valid 6 8 5.0 ns
88 tMDOLE Min. MDOLE LOW time  to strobe new data — 6 8 5.0 ns
89 {SLE Min. SDILE HIGH time  to strobe new data SD = Valid 6 8 5.0 ns
90 tCLK Min. S/MCLK HIGH time to clock in new data| EN signal LOW 6 8 5:0 ns
91 tSYNCLK Min. SYNCLK HIGH time to clock in new data — 6 8 5.0 ns
92 tSDOLE Min. SDOLE LOW time to clock in new data — 6 8 5.0 ns

NOTE: 2617 tbl 19
*  PRELIMINARY.
11.8 18




IDT49C466/A Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
AC Test Conditions

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 1V/ns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5V

Output Load See Figure 15

2617 tbl 21

SOUSERNN SDin (Mode)

tMENH

IMENS  jt—o

2617 drw 08

Figure 4. Mode Enable Timing

SOE /4 A
write

tsscs
—»| tSSCH
SD0-63 SDin ).
tENH
WBEN \ tENS —= //
tFF
WBFF tFF
—»| tSKEW1 f—

ROLK NW
(RCLK)
WEREN AN / —

Figure 5. WFIFO Write Timing (Write Cycle)
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MCLK rea
(RCLK) W

ENH

tEN
WBREN QE ;I_”

¢ .tEF >

EF
WBEF ‘ TH sk
WBSEL // tmesD

SDOLE L‘.}//

CBSEL /74 t
MOE Nk

tg——on— tMMD :
t

MEMZ
I//// 7
KK MDout D1

l@— tCECZX—3»
|-
= tme — ¢/ Valid Checkbits out
N——

MEMxZ

MDO0-63

CBSYNO-7

tskEw?
l——1

SCLK write— |
wons . N X N ___ N\

2617 drw 10

Figure 6. WFIFO Read and Checkbit Generate Timing (Write Cycle)
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RBSEL

CBI0-7 R
e A R R S0t sd]

tcmLs,  temun

Bt uvcH |
e

write
(WCLK)

EENN, N 72

RBFF

SCLK
(RCLK) K read

Figure 7. RFIFO Write Timing (Read Cycle)
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read \
SCLK
(RCLK)

tENH

RBREN < : ;I

tEF

RBEF

_ ter
write

MCLK / -
(WCLK) m

tSKEW2
RBSEL 4 Z '/
tssp
SOE ST
tSESZX
BEO-7 7f
tBESZX
SD0-63 SDout (corrected data)
tBEPZX
Po-7 Parity out

2617 drw 12

Figure 8. RFIFO Read Timing (Read Cycle)
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RS1 >(
tRs tRss —
WCLK
(SCLK / MCLK)
— t oo ————] dummy write
EF N s
- ————— tF!SF —_—
FF 7
Figure 9. FIFO (WFIFO/RFIFO) Reset Timing
DATA dataxx datat >
(SD/MD)
1SSCS | 1SSCH o
dummy write write \
WCLK \ b
(SCLK/MCLK) \
tens
BUFFER ENABLE
(WBEN/ RBEN)
trsk
FIFO RESET
(RS1)
ter
BUFFER [ ——P
EMPTY FLAG
(WBEF/ RBEF)
2617 drw 14
Figure 10. FIFO (WFIFO/RFIFO) Write Latency Timing
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

ERROR DETECTION AND CORRECTION UNIT

Valid BEO-7

SDin Dy

| tsscH

tsscs

SD0-63

SDILE

SDOLE

MDout Dxy

74
NN

tMEMxZ

tMEMZX

N

external tristate
MDin Dx

\Y

tMMOEmin1

tMMOLH

tMMmoLs

I
©
S
Q
=

=

MDILE

MDOLE

RBSEL

WBSEL

2617 dw 15

Figure 11. Partial Word Write/Byte Merge Timing

tMMOE is not a propagation delfay. For partial word write operations tMMOE MiN= tMDM.

NOTE:

1.

24
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BEO-7

SD

SCLK

MCLK

WBEN

WBREN

WBSEL

RBREN

RBSEL
MOE

l tBM

Valid BEO-7
\ ISESXz
K Data
tsscs
dummy > read

write \

write

S S S

_%'\E

=3

ENH r

tENS | tENH

tcsMm = tMMD

X/

tMMmcs

tMMCH
-

Merged Data xx+yy

tEN% ,

tENS|tENH

\

tMEMXZ

X

2617 drw 25

Figure 12. Partial Word Write/Byte Merge Timing using both RFIFO and WFIFO
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SD0-63 invalid data SDin 1 SDin 2 >

dummy write tsscs o Jes— tsscH

‘0 Ao \_

te

MCLK
ro A NN A N\
ignored

_____ no skew
WBREN \ (no. )

2617 drw 20
Figure 13. Write FIFO Write Timing with Clock Skew Violation
MDO0-63 +”“n MDin
cBo-7  [REEREEEREE CBin
MDILE
tMLscs
SYNCLK
/7] tsyncik |"
2617 drw 21

Figure 14. Diagnostic Timing
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION

Test Switch

Vece O—e 7.0V Open Drain
T Disable Low Closed

500Q Enable Low
ViN All Other Tests Open

Pulse D.UT DEFINITIONS: 2617 b1 20

Generator o CL= Load capacitance: includes jig and probe capacitance.

500Q

Rt= Termination resistance: should be equal to Zour of the Pulse
Generator.

2617 drw 16

SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA - 3V
INPUT XX;E_"HXXX—_ 15v
- M ov LOW-HIGH-LOW .
TIMING - 3V PULSE :
INPUT X— — 15V
ASYNCHRONOUS CONTROL ) ov w
P CLEAR )[Z = i}
5 HIGH-LOW-HIGH .
ETC. - ov PULSE 18V
SYNCHRONOUS CONTROL | v
PRESET ) =
CLEAR XX{_ o RXXX — 15v
CLOCK ENABLE tsu=1 ov 2617 orw 18
ETC.

2617 drw 17

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

2617 drw 26

ENABLE AND DISABLE TIMES

ENABLE DISABLE
3v
CONTROL A
INPUT W/ oV
17
— e
OUTPUT 35V
NORMALLY / (]
LOW 0.3 VoL
Y
VOoH
OUTPUT }_\_ 0.3
NORMALLY SWITCH

HIGH

{ ov

NOTES: 2617 drw 27

1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH
2. Pulse Generator for All Pulses: Rate < 1.0MHz; tF < 2.5ns; tR < 2.5ns

1.8 27



IDT49C466/A Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 49C466 X XX X
Device Type Speed Package Process/
Temperature
Range

BLANK Commercial (0°C to +70°C)
B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B

| G Pin Grid Array
| PQF Plastic Quad Flatpack

| Blank  Standard speed
I A 50MHz speed

i 49C466  64-Bit Flow-thru™ EDC
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Integrated Device Technology, Inc.

3.3V 64-BIT FLOW-THRU
: ERROR DETECTION
< AND CORRECTION UNIT

IDT49C3466
ADVANCE INFORMATION

FEATURES:

64-bit wide Flow-thruEDC™

Separate System and Memory Data Input/Output Buses
— Error Detect Time: 20ns

— Error Correct Time: 22ns

Corrects all single bit errors; Detects all double bit errors
and some multiple bit errors

Configurable 16-deep bus read/write FIFOs with flags
Simultaneous check bitgeneration and correction of memory
data

Supports partial word writes on byte boundaries

Low noise output

Sophisticated error diagnostics and error logging

Parity generation on system data bus

VCC = 3.3V £0.3V

208-pin Plastic Quad Flatpack

DESCRIPTION:

The IDT49C3466 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.

Implementing a modified Hamming code, the
IDT49C3466 corrects all single bit hard and soft errors, and
detects all 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.

Check bit generation for partial word writes on byte bound-
aries is supported on the IDT49C3466.

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 IDT49C3466.
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IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
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IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE

PIN DESCRIPTION

PinName | 1O Description

SDo-63 /0 System Data Bus: is a bidirectional 64-bit bus interfacing to the system or CPU. When System Output
Enable, SOE, is HIGH or Byte Enable, BEo-7, is LOW, data can be input. When System Output Enable,
SOE, is LOW and Byte Enable, BEo-7, is HIGH, the SD bus output drivers are enabled.

MDo-63 /0 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 MOE is LOW.

CBlo-7 | Check Bit Inputs: interface to the check bit memory.

CBSYNo-7 (o] Check Bit/Syndrome Output: When MOE 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 = 0.

Po-7 /0 Parity for bytes 0to 7: These pins are parity inputs when the corresponding Byte Enable (BE) is LOW

or SOEis HIGH, and are used to generate the parity error signal (PERR). These pins are outputs when
the corresponding Byte Enable (BE) is HIGH and SOE is LOW.

Control Inputs

SOE

System Output Enable: enables system data bus output drivers if the corresponding Byte Enable
(BEo-7) is HIGH.

BEo-7 | 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 (SDs-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 | Memory Output Enable: when LOW, enables the output buffers of the memory data bus (MD) and
CBSYN bus. It also controls the CBSYN mux. When LOW, checkbits are selected, when HIGH,
syndrome is selected.

MDILE 1 Memory Data Input Latch Enable: on the HIGH-to-LOW transition, latches MD and CBI in MD input
latch and MD check bit latch respectively. The latches are transparent when MDILE is HIGH.

MDOLE | Memory Data Output Latch Enable: latches data in the MD output latch on the LOW-to-HIGH
transition of MDOLE. When MDOLE is LOW, the MD output latch is transparent.

SDOLE | System Data Output Latch Enable: latches data in the SD output latch and the SD checkbit latch
on the LOW-to-HIGH transition of SDOLE. The latch is transparent when SDOLE is LOW.

SDILE | System Data Input Latch Enable: latches SD in the SD input latch on the HIGH-to-LOW transition.
When SDILE is HIGH, the SD input latch is transparent.

WBSEL | Write FIFO Select: when HIGH, the write FIFO is selected. When WBSEL is LOW, the SD input latch
is selected.

WBEN | Write FIFO Enable: when LOW, allows SD data to be written to the write FIFO on the SCLK rising edge.

WBREN | Write FIFO Read Enable: when LOW, allows data to be read from the the write FIFO on MCLK rising
edge.

RSo-1 1 Reset and Select pins (read and write FIFO FIFOs)

RS1 RSo Function

0 0 Reset 16-deep FIFO or first 8-deep FIFO
0 1 Reset second 8-deep FIFO

1 0 Select 16-deep FIFO or first 8-deep FIFO
1 1 Select second 8-deep FIFO

3268 tbl 01
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IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE

PIN DESCRIPTION (Continued)

Pin Name /0 Description

RBSEL | 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 | 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 | Read FIFO Enable: when LOW, allows data to be read from the read FIFO on the LOW-to-HIGH
transition of SCLK

CBSEL [ Checkbit Syndrome Output Enable: Controls the CBSYN output buffer. When HIGH, the buffer is
enabled. When CBSEL is LOW, MOE controls the buffer.

MEN | Mode Enable Input: when LOW, SDo-15 is loaded into the EDC mode register on the LOW-to-HIGH
transition ofthe SCLK. This pin mustbe held LOW for the entire SCLK HIGH period, as shown in Figure
4.

Clock Inputs

MCLK | 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 | 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 | 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 Empty Flag: when LOW, indicates that the write FIFO is empty. Aftera reset, the WBEF
goes LOW.

WBFF (0] Write FIFO Full Flag: when LOW, indicates thatthe write FIFQ is full. Aftera reset; WBFF goes HIGH.

RBEF (0] Read FIFO Empty Flag: when LOW, indicates that the read FIFO is empty. After a reset, the RBEF
goes LOW.

RBHF (6] Read FIFO Half-full Flag: when LOW, indicates that there are eight or more data words (in the 16-
deep configuration) or four or more data words (in the dual 8-deep configuration) inthe read FIFO. The
flag will return HIGH when less than eight (or four) data words are in the FIFO.

RBFF (o] Read FIFO Full Flag: when LOW, indicates that the read FIFO is full. After a reset, RBFF goes HIGH.

ERR o Error Flag: when ERRis LOW, a data error is indicated. The ERR is not latched internally.

MERR (0] Multiple Error Flag: when MERRis LOW, a multiple data error is indicated. The MERR s not latched
internally.

PERR [e] Parity Error Flag: when LOW, indicates a parity error on the system data bus input.

Power Supply

Vce P Power Supply Voltage.

GND P Ground.

3268 tbl 02
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IDT4SC3466 Fiow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE

DETAILED DESCRIPTION —

64-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART("> 2

Generated Participating Data Bits
Checkbits 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 1 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 0dd (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) XX XX | X ] X] X]X
3268 tbl 03
Generated Participating Data Bits
Checkbits Parity 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
CBO Even (XOR) X ] X | X X X1 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 X1 X X | X]X
CB4 Even (XOR) XX | X | X} XX 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 X1 X | X X | X | X X
3268 tbl 04
Generated Participating Data Bits
Checkbits Parity 32 33|34 |.35 (36 (37| 38| 39| 40| 41 | 42 | 43 | 44| 45 | 46 | 47
CBO Even (XOR) X X X 1| X X X1 X X
CB1 Even (XOR) X1 X| X X X X X X
CcB2 Odd (XNOR) X X |1 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[ XX X X X [ x
CB6 Even (XOR) X X[ X ]| X[ X|[X] X]| X
CB7 Even (XOR) XX [ XX ]| X]| X]| X X
3268 tol 05
Generated Participating Data Bits
Checkbits Parity 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63
CBO Even (XOR) X X X1 X X X X X
CB1 Even (XOR) X X 1| X X X X X X
CcB2 0Odd (XNOR) X X X X X | X X X
CB3 Odd (XNOR) X | X X | X 1| X X 1 X X
CB4 Even (XOR) X X X[ X XX X X
CB5 Even (XOR) XX | XX ]| X] X ] X X
CB6 Even (XOR) X X | X | X ]| XX X X
CB7 Even (XOR) X1 X X | X X |1 X] X ]| X
NOTES: 3268 tbl 06

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 “X” in the table.

1.9



IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE

DETAILED DESCRIPTION —
64-BIT SYNDROME DECODE TO BIT-IN-ERROR(")

| HEX 0 1 2 3 4 5 6 7 8 9 A B C D E F
S7 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
S6 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
Syndrome S5 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
Bits S4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
HEX |S3 S2 S1 SO
0 0 0 0 0 *|]C4|1C5) T |CB| 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 M T | 34| 5| T T | 50| 40 M T T M
3 0 0 1 1 T |18 | 8 T M T T M M T T M T 2 124 T
4 0 1 0 0 C2| T T |15} T3] 57| T T | 51| 41 T M T T | 31
5 0 1 0 1 T1191] 9 T M T T| 63| M T T |47 T 3 125] T
6 0 1 1 0 TJ]20] 10| T M T T M M T T M T 4 126 | T
7 0 1 1 1 M T T M T3] 58| T T |52 42| T M T T M
8 1 0 0 0 C3| T M T 13715 T T |53 43| T M T T M
9 1 0 0 1 T2 11 T M T T M M T T M T 5127 | T
A 1 0 1 0 T|]22 12| T | 3| T T M4 ]| T T M T 6 |28 T
B 1 0 1 1 171 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 1291 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|132]|T T M| 4] T T M TIM|IMI]T
NOTES: 3268 thl 07

1. Thetableindicates the decoding of the eight syndrome bits to identify the bit-in-error for a single-bit error, or whethera double or triple-bit error was 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

IDT49C3466 OPERATION

The EDC is involved in two types of operation — memory
reads and memory writes. With the IDT49C3466, 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 itdoes not califor any errorchecking.
ltonly generates the check bits associated with each 64-bit
wide data word. The EDC can be in generate-detect or normal
mode for this operation.

When a write operation is performed, it must be ensured
that the SD 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 (SD) Bus.

When the write FIFO (WFIFO) is bypassed (WBSEL
LOW), data passes through the SD Latch In. To latch data, the
SDILE 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 SD Checkbit generator where
appropriate checkbits are generated. Both system data and
the generated checkbits can be latched by pulling the SDOLE
signal HIGH. Asserting MOE enables the MD output buffer
and data is output to the Memory Data (MD) bus. CBSEL (=1)
or MOE(=0) need to be asserted to enable the CBSYN output
buffer and output checkbits on CBSYNo-7.

When the write FIFO is selected (WBSEL = 1), instead of
asserting SDILE, WBEN is asserted and data is clocked into
the write FIFO on the rising edge of SCLK. WBFF is asserted
when the WFIFO is full and this inhibits further write attempts
(see section on "Clock Skew" and "R/W FIFO Operation at
Boundaries") to the WFIFO. When WBREN is asserted, data
can be clocked out of the write FIFO on the rising edge of
MCLK. WBEF is asserted when the WFIFO is empty and this
inhibits further read attempts (see section on "Clock Skew")
from the WFIFO.




IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE
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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 and checkbit data may both be latched as they
come in (MD Latch In and MD Checkbit latch) by the MDILE
signal. Memory data is sent to the MD checkbit generator
(where checkbits corresponding to the input data are gener-
ated) andto 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
datais output to the SD bus via either of two data paths. When
RBSEL is LOW, data flows through MD Latch Out. Pulling
MDOLE HIGH latches this data. The output buffer is enabled
by asserting SOE (=0) and BEo-7 (=1). 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-7 should be all 1's while
WBSEL = 0. If WBSEL = 1, buffered BEO-7 from the output
of the write FIFO controls the byte mux.

If the read FIFO (RFIFO) is selected (RBSEL HIGH), data
is clocked into the FIFO (Read_FIFO Write) when RBEN is
LOW, on the rising edge of MCLK. RBFF is asserted when the
RFIFO is full and this inhibits further write attempts to the
RFIFO (see section on "Clock Skew" and "R/W FIFO opera-
tion at Boundaries"). Data is clocked out of the FIFO
(Read_FIFO Read) when RBREN is LOW on the rising edge
of SCLK. RBEF is asserted when the RFIFO is empty and this
inhibits further read attempts (see section on "Clock Skew")
from the RFIFO.

Note: In case of multiple error SD should be ignored in correct
mode.

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
wordis 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/lempty 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. Clock skew
violation is illustrated in Figure 13.

FIFO Write Latency

The first data written to either of the (read or write) FIFOs,
afterthe 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 (Refer to Figures
9and 10). 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 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 Figures 10 and 13)
occurs only after a FIFO reset. In other cases where the FIFO
becomes empty there is no latency.

11.9 8
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R/W FIFO Operation At Boundaries

In the 49C3466 the write pointer is incremented on every
FIFO write. Similarly the read pointer is incremented on every
FIFO read. In most cases on a FIFO read, the last data read
remains at the output of the FIFO, until the read pointer is
further incremented. On the last (the write that fills the FIFO)
FIFO write after the FIFO read, however, this last read data is
overwritten by the 16th write following the empty condition and
consequently the data at the FIFO output is liable to change.
The situation is depicted in the diagram below.

overwritten and the FIFO output changes from AA to the data
just written, namely QQ.

This operation needs to be taken into account in the design
of the system. In case of a burst operation where FIFO data
is output at a much slower rate than the rate at which data is
input and the full flag is expected to inhibit further writes, the
user cannot expect the FIFO output to remain static through
the 16th write of the burst. If this is a requisite to the design,
the FIFO output should be latched. In the case of the write
FIFO this can be accomplished on-chip by latching the FIFO

WP
FIFO
st~ | | | my || [
RP
WP
WRITET
e I
Yap
WP
FIFO , READ1
(empty) (data = AA)
trp
wp
WRITET No READs
(data:BB)—’l ’ l | FIFO | l (data = AA)
RP
JwP
WRITE2 __, l H FIFO I ] }__.No READs
(data =CC) (data = AA)
RP ®
WRITE15
(data:PP)—»l | | L FIFO | ] No READs
(data = AA)

WRITE16
(data = QQ)

FIFO
(full)

] I I—’ No READs
(data = QQ)

WP
iil
}

Figure 2. R/W FIFO Operation

The diagram in figure 2 progresses from the FIFO
initialization(reset) through a sequence of write operations.
After the first write, a read is executed which establishes the
data at the FIFO output(AA). On the last write to the FIFO(the
write that fills the FIFO), the location of the last read data is

output in the SD output latch. For the read FIFO, the FIFO
output must be latched externally to accomplish the same
thing, since there is no latch on-chip following the FIFO. If this
cannot be done and the situation described above is expected
to occur in normal operation, the write must be inhibited one
cycle before the FIFO becomes full.

1.9 9



IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE

Partial Word Write/Byte Merge

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 particular memory location

MODE REGISTER CONFIGURATION
15 7 6 5 4 3 2 0
[ 'unusep [RmoDE | PsEL  [RWBD | GLEAR |EDCMO2 |

differ from the checkbits that woulq be generated by the entire  [=n V> FocMT EDCMO OPERATION
64-bit data word at the same location. Hence, the byte merge
operation requires reading of the contents of the memory 8 8 ? Eﬂ%‘i,%g’%‘}é’&ﬁ’&’mg%
location to be written to, merging the byte/bytes being written 9 1 9 RENERATE-DETECT MODE
(from SD side) with the other component bytes previously at 1 0 0 CHECKBIT-INJECTION MODE
that memory location (from MD side), generating a checkbit
word for this composite word and writing both the composite RMODE OPERATION
dgta worq and the generated ch_eckblts to memory. The BEn (13 READ Mof‘lgé’REGISTER ON SD BUS
bits supplied by the user determine the bytes that come from
SD and those that come from MD, as illustrated in Figure 1. AWED CPERATION
EDC Modes 0 DUAL FIFOS (8)
The IDT49C3466 has 5 modes of operation. Refer to table 1 SINGLE FIFO (16)
below for a description of the modes.
The Error Data Output mode is useful for memory initial- CLEAR OPERATION
ization as described below. In Checkbit Injection mode, the 0 NOP
MD Checkbit Latch is loaded with data from the System Bus. 1 CLEAR ALL DIAGNOSTIC REGISTERS
This serves to verify the functioning of the EDC. Any discrep-
ancy between the injected checkbits and generated checkbits PSEL OPERATION
should result in assertion of the ERR, MERR signals. 9 EVEN PARITY
These modes and certain other features such as clear, 3268w 05
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

MODE 0 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 SD bus.

MODE 2 Generate-Detect Mode: (Detect-Only) The EDC performs checkbit generation during a memory write, and performs
error detection only during a memory read.

MODE 3 Normal Mode: The EDC performs checkbit generation during memory writes and error detection and correction during
memory reads.

MODE 4 Checkbit-Injection Mode: In this mode, the checkbit latch is loaded with desired 8-bit data from the SD bus.This eight
bit data passes through SD 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 gﬂa’(ed checkbits. Any discrepancy in the
injected checkbits and the internally generated checkbits will cause the ERR/MERR to go LOW.

3268 tbl 08

Memory Initialization

Memory initialization involves clearing all memory data locations and writing the corresponding checkbits (checkbits
corresponding to all zero data = $0C) to checkbit memory. This can be done using the 49C3466 to first create an "all-zero-
data" source. This is done by setting the CLEAR bit in the mode register. This clears all diagnostic registers. Then this data
can be written back to memory in the Error-Data output (Mode 0) mode. In order to wrap the all-zero data back to the MD bus,
BEO-7 should be high and WBSEL =0.

1.9 10



IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE

MODEBIT 0

MU

— — — |WFIFO—{x
2

BEO-7 2

BEO-7

. Diag. Regs.
[ 1
Error Data Regs|

CLEAR

C__JSYNCLK

WBSEL

Fig 3. Memory Initialization using Diagnostic Output/Error Data Output Mode

DIAGNOSTIC OUTPUT DATA FORMAT

TO SD BUS

37/ 36 35| 34|33 32] 31] 30 29[ 28]27] 26]25] 24] 23] 22 21] 20[ 19[18]-1 7] 16] 15[ 14 13] 12[11] 1 9o [ 8] 7] 6] 5] 4[ 3]2 [ 1]0
Syndrome 5""; Error Syndrome Checkbit Checkbit
(on every error) (‘é"’,' Count (on 1st error) (on 1sterroronly) | (from checkbit latch)
1st
error
only)

* Bit #28 = 1 If "Error" condition GNOSTIC s s

. " . N N - FROM DIAGNOSTIC REGISTER

Bit #29 = 1 If "Multiple bit Error" condition 3268 6w 06

Diagnostics

Thg diagnostic abili'ty of the IDT49034§6 rests. on a set of DIAG. LOADED CONDITION OUTPUT
6 registers that provide error logging information. These REGISTER BY
include the checkbit register, error count register, error type
register, 2 syndrome registers and the error data register. CHECKBIT SYNCLK T ONLY ON 1st SD8-15
Data is clocked into each of these registers by SYNCLK. The ERROR
error data register, checkbit register, error type register and
one of the syndrome registers are reloaded only in the case of SYNDROME SYNCLK T ONLY ON 1st SD16-23
the first error after a clear. The other syndrome register and (On 1st ERR) ERROR
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 ERR CNT SYNCLKT CE)Q‘RE(YFE ?Jp to Sbaa-27
diagnostic registers as well as the checkbit latch can be read 15 ERRORS)
in Diagnostic Output mode.

i ERR TYPE SYNCLK T ONLY ON 1st SD28-29

Parity . ‘ ] ERROR

The IDT49C3466 provides a parity check and generation
facility. On a memory read the EDC generates parity bits for

- . M M YNCLK T N EVER -

each data byte and outputs the parity byte on the parity bus, (So.-'.\l Evi?y E SYNCLK SRRORE Y SDa30-87
PO-7. During a memory write, parity is checked by comparing ERROR)

the parity bits input on P0-7 and the parity bits generated from
the input data word. A discrepancy between these two causes
the PERRflagto be asserted. Inthe case of partial word writes,
the PERR flag is based on the parity bits Px and data bytes
input on SD bus.

1



IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE
ABSOLUTE MAXIMUM RATINGS" CAPACITANCE (Ta = +25°C, f = 1.0 MHz)
Symbol Rating Commercial | unit | Symbol | Parameter(? Conditions Typ. | Unit
VTERM@) | Terminal Voltage with -0.5to +4.6 v CiN Input ViN=0V 5 pF
Respect to GND Capacitance
VTERMB) | Terminal Voltage with -0.5to +7.0 \ Cout Output Vout =0V 7 pF
Respect to GND Capacitance
VTERMA) | Terminal Voltage with -0.5to \ NOTE: 3268 tbl 10
Respect to GND Vee + 0.5 1. This parameter is sampled and not 100% tested.
TA Operating Temperature 0to +70 °C
TBIAS Temperature Under Bias -55to +125 °C
TsTG Storage Temperature -55to +125 °C
lout DC Output Current 30 mA
3268 tbl 09
NOTES:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. Thisis a stress rating
only and functional operation of the device atthese or any other conditions
above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for ex-
tended periods may affect reliability.

2. Vcc terminals.

3. Input terminals.

4. Output and I/O terminals.




IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
The following conditions apply unless otherwise specified:
Commercial: TA = 0°C to +70°C, Vcc = 3.3V 0.3V

Symbol Parameter Test Conditions(1) Min. | Typ.® | Max. | Unit
VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 — 5.5 "
Input HIGH Level (/O pins) 2.0 — |Vce+0.5
ViL Input LOW Level Guaranteed Logic LOW Level -0.5 — 0.8 \
(Input and I/0 pins)
IiH Input HIGH Current (Input pins) Vce = Max. Vi=5.5V — — +1 uA
Input HIGH Current (/O pins) Vi=Vcc —_ — +1
e Input LOW Current (Input pins) Vi=GND — — +1
Input LOW Current (/O pins) Vi=GND — — +1
lozH High Impedance Output Current Vcce = Max. Vo=Vcc — — +1 A
lozL (3-State Output pins) Vo = GND — — +1
los Short Circuit Current(4) Vce = Max.(®), COM'L. — mA
VouT =0V
VoH Output HIGH Voltage Vce = Min. COM'L. ; 2.40) 3.0 — Vv
VIN = ViH or ViIL loH=—-1mA
VoL Output LOW Voltage Vee = Min. COM'L. — 0.3 0.5 \
VIN = VIH or VIL loL = 4mA
VH Input Hysteresis on input control lines — 100 — mV
NOTES: 3268 tbl 11
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 = 3.3V, +25°C ambient.
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second.
4. This parameter is guaranteed but not tested.
5. VoH = Vcc -0.6V at rated current.
POWER SUPPLY CHARACTERISTICS
The following conditions apply unless otherwise specified:
Commercial: TA = 0°C to +70°C, Vcc = 3.3V £0.3V
Symbol Parameter Test Conditions(") Min. [Typ.® | Max. | Unit
lccac Quiescent Power Supply Current | VIN = Vcc, or VIN = GND — 3.0 15 mA
Vce = Max.
Iccar Quiescent Power Supply Current | VIN = Vcc -0.6 — 15 100 uA/
TTL Input Levels Vce = Max. Input
lcco Dynamic Power Supply Current VIN = Vcc, or VIN = GND COML.{ — — — mA
Vcc = Max. f = 10MHz _Correct Mode
NOTES: 3268 tbl 12
1. For conditions shown as Min. or Max., use appropriate Vcc value.
2. Typical values are at Vcc = 3.3V, +25°C ambient temperature.
1.9 13




IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT ‘ COMMERCIAL TEMPERATURE RANGE

AC PARAMETERS
PROPAGATION DELAY TIMES

49C3466
Description Max.
Number Parameter From Input(’ | To Output Com'l. Unit
GENERATE (WRITE) PARAMETERS
Without Write FIFO:
1 tBC BEn CBSYN (chkbit) 20 ns
2 tBM BEn MDOUT 16 ns
3 tPPE Pxin PERR 10 ns
4 tsc SDin CBSYN (chkbit) 22 ns
5 tsm SDin MDout 22 ns
6 tsPE SDin PERR 16 ns
With Write FIFO:
7 tMe MCLK (Lo-Hi) CBSYN (chkbit) 25 ns
8 tMMD MCLK (Lo-Hi) MDout 25 ns
9 twBSEL WBSEL MDout 18 ns
DETECT (READ) PARAMETERS
Without Read FIFO:
10 twyc SYNCLK (Lo-Hi) CBSYN (syndr) 16 ns
11 tme MDin i ERR 20 ns
12 tMME MDin MERR 22 ns
13 tce CBI ERR 13 ns
14 toME CBI MERR 13 ns
18a tMP MDin Pxout 22 ns
19a tms MDin SDout — ns
With Read FIFO:
15 tssp SCLK (Lo-Hi) SDout 22 ns
16 tRBSEL RBSEL SDout 18 ns
CORRECT (READ) PARAMETERS )
Without Read FIFO:
17 tcs CBI SDout 20 ns
18 tMP MDin Pxout 22 ns
19 tms MDin SDout 22 ns
With Read FIFO:
20 | tsp SCLK (Lo-Hi) | Pxout [ 22 ns
NOTE: 3268 tbl 13

* PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.

1.9 14



IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE

PROPAGATION DELAY TIMES

FROM LATCH ENABLES
49C3466
Description Max.
Number Parameter From Input(" To Output Com'l. Unit
21 tMLE MDILE (Lo-Hi) ERR 16 ns
22 tMLME MDILE (Lo-Hi) MERR 18 ns
23 tMLP MDILE (Lo-Hi) Px (Detect Mode) 24 ns
23a tMLP MDILE (Lo-Hi) Px (Correct Mode) — ns
24 tMLS MDILE (Lo-Hi) SDout (Detect Mode) 22 ns
24a tMLS MDILE (Lo-Hi) SDout (Correct Mode) - ns
25 tMoLs MDOLE (Hi-Lo) SDout 18 ns
26 tMoLP MDOLE (Hi-Lo) Px 18 ns
27 tsLe SDILE (Lo-Hi) CBSYN (chkbit) 20 ns
28 tstm SDILE (Lo-Hi) MDout 20 ns
29 tsoLc SDOLE (Hi-Lo) CBSYN (chkbit) 12 ns
30 tsoLm SDOLE (Hi-Lo) MDout 15 ns
NOTE: 3268 tbl 14
¢ PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.
R/W FIFO TIMES
49C3466
Description Com'l.
Number Parameter From Input" To Output Min. Max. Unit
31 tRSF RS1 (Hi-Lo) EF (Hi-Lo)/FF (Lo-Hi) —_ 16 ns
during SCLK LOW
32 tSKEW1 RCLK (Lo-Hi) WCLK (Lo-Hi) 10 — ns
(SCLK or MCLK) (SCLK or MCLK)
33 tSKEW2 WCLK (Lo-Hi) RCLK (Lo-Hi) 10 — ns
(SCLK or MCLK) (SCLK or MCLK)
34 teF R/WCLK (Lo-Hi) EF — 15 ns
(SCLK or MCLK)
35 tFF R/WCLK (Lo-Hi) FF — 15 ns
(SCLK or MCLK)
35a tHF R/WCLK (Lo-Hi) HF —_ 15 ns
(SCLK or MCLK)
NOTE: 3268 tbl 15

¢ PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.




IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE

BYTE MERGE TIMES
49C3466
Description Max.
Number Parameter From Input(" To Output Com'l. Unit
36 tscm SCLK (Lo-Hi) MDout 25 ns
37 tMDM MDOLE (Hi-Lo) MDout 18 ns
38 tRBM RBSEL MDout 23 ns
NOTE: 3268 tbl 16
* PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.
ENABLE AND DISABLE TIMES
49C3466
Description Com'l.
Number Parameter From Input(" To Output Min. Max. Unit
40 tBESZx BEN = High SDout * — 22 ns
41 tBESXZ Low Hi-Z — 22
42 tBEPZx BEN = High Pout * — 15 ns
43 tBEPXZ Low Hi-Z — 15
44 tsEPZx SOE= Low Pout * - 14 ns
45 tSEPxZ High . Hi-Z — 14
46 tCECZx MOE = Low CBSYN * — 12 ns
47 tCECxZ High Hi-Z — 10
48 tMEMZx MOE = Low MDout * —_ 22 ns
49 tMEMxZ High Hi-Z — 18
50 tSESZx SOE= Low SDout * - 16 ns
51 tSESxZ High Hi-Z — 20
NOTES: 3268 thl 17
*  PRELIMINARY.
1. (High-Z) indicates high impedence.
2. *indicates delay to both edges.
19 16



IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE

SET-UP AND HOLD TIMES

49C3466
Description Min.

Number Parameter From Input(” To Output Com'l. Unit
52 tcMLs CBI Set-up before MDILE = Hi-Lo 2 ns
53 tCMLH CBI Hold after MDILE = Hi-Lo 6 ns
54 tMMLS MDIN Set-up before MDILE = Hi-Lo 2 ns
55 tMMLH MDIN Hold after MDILE = Hi-Lo 6 ns
56 tCMOLS CBI Set-up before MDOLE = Lo-Hi 10 1ns
57 tcMoLH CBI Hold after MDOLE = Lo-Hi 2 ns
58 tMMOLS MDIN Set-up (Detect Mode) before MDOLE = Lo-Hi 10 ns

58a tMMOLS MDIN Set-up (Correct Mode) before MDOLE = Lo-Hi ns
59 tMMOLH MDIN Hold after MDOLE = Lo-Hi 4 ns
60 tMMCS MDIN Set-up (Detect Mode) before MCLK = Lo-Hi 10 ns
60a tMMCS MDIN Set-up (Correct Mode) before MCLK = Lo-Hi ns
61 tMMCH MDIN Hold after MCLK = Lo-Hi 4 ns
62 tssLs SDIN Set-up before SDILE = Hi-Lo 5 ns
63 tSSLH SDIN Hold after SDILE = Hi-Lo 3 ns
64 tsscs SDIN Set-up before SCLK Lo-Hi 2 ns
65 tSSCH SDIN Hold after SCLK Lo-Hi 6 ns
66 tSSOLS SDIN Set-up before SDOLE = Lo-Hi 8 ns
67 tSSOLH SDIN Hold after SDOLE = Lo-Hi 0 ns
68 tscsp SCLK (Lo-Hi) before SDOLE = Lo-Hi 14 ns
69 tMCSD MCLK (Lo-Hi) before SDOLE = Lo-Hi 14 ns
70 tENS R/W FIFO Enable Set-up before S/IM CLK = Lo-Hi 4 ns
71 tENH R/W FIFO Enable Hold after SIM CLK = Lo-Hi 4 ns
72 tRSS RS1 (Lo-Hi) RWCLK = Lo-Hi 6 ns
73 tMODS Mode Data Set-up before SCLK = Lo-Hi 4 ns
74 tMODH Mode Data Hold after SCLK = Lo-Hi 4 ns
75 tMENS Mode Enable Set-up before SCLK = Lo-Hi 4 ns
76 IMENH Mode Enable Hold after SCLK = Lo-Hi 4 ns
77 tMSD MDIN Set-Up (Detect Mode) SDOLE = Lo-Hi ns
77a tMSD MDIN Set-Up (Correct Mode) SDOLE = Lo-Hi 22 ns
78 tBES BE Set-up before SCLK = Lo-Hi 2 ns
79 tBEH BE Hold after SCLK = Lo-Hi 6 ns
DIAGNOSTIC SET-UP AND HOLD TIMES
80 tcscs CBI Set-up ns
81 tMscCs MDIN Set-up before SYNCLK = Lo-Hi ns
82 tMLSCS MDILE = Lo-Hi Set-up ns
83 tcscH CBI Hold 0 ns
84 tMSCH MDIN Hold 0 ns
85 tMLSCH MDILE = Lo-Hi Hold After SYNCLK= Lo-Hi 0 ns
NOTE: 3268 tbl 18

*  PRELIMINARY.
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa.




IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE
MINIMUM PULSE WIDTH
49C3466
Description - Min.
Number | Parameter From Inputt! Condition Com'l. Unit

86 tRS Min. RS1 LOW time to reset buffers — 6 ns

87 tMLE Min. MDILE HIGH time to strobe new data MD, CBI = Valid 6 ns

88 tMDOLE Min. MDOLE LOW time to strobe new data — 6 ns

89 SLE Min. SDILE HIGH time to strobe new data SD = Valid 6 ns

90 tCLK Min. S/MCLK HIGH time to clock in new data EN signal LOW 6 ns

91 tSYNCLK Min. SYNCLK HIGH time  to clock in new data — 6 ns

92 tSDOLE Min. SDOLE LOW time to clock in new data — 6 ns
NOTE: 3268 tol 19

* PRELIMINARY.




IDT49C3466 Flow-thruEDC™

COMMERCIAL TEMPERATURE RANGE

ERROR DETECTION AND CORRECTION UNIT

AC Test Conditions
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Figure 4. Mode Enable Timing
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Figure 5. WFIFO Write Timing (Write Cycle)
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IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE
MCLK read:
(RCLK)
tene | ENH
WBREN &\‘i ;l_%
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ter
WBEF < i';l‘ 4\
WBSEL / / tmosd

SDOLE <.}//

MoE Nk
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3268 drw 0¢

Figure 6. WFIFO Read and Checkbit Generate Timing (Write Cycle)
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IDT49C3466 Flow-thruEDC™

COMMERCIAL TEMPERATURE RANGE

ERROR DETECTION AND CORRECTION UNIT
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IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE
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Figure 8. RFIFO Read Timing (Read Cycle)




IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE .
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3268 drw 12
Figure 9. FIFO (WFIFO/RFIFO) Reset Timing
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Figure 10. FIFO (WFIFO/RFIFO) Write Latency Timing
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IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE
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Figure 11. Partial Word Write/Byte Merge Timing

NOTE:
1. tMMOE is not a propagation delay. For partial word write operations tMMOE MiN= tMDM.




IDT49C3466 Flow-thruEDC™

ERROR DETECTION AND CORRECTION UNIT

COMMERCIAL TEMPERATURE RANGE
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Figure 12. Partial Word Write/Byte Merge Timing using both RFIFO and WFIFO
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COMMERCIAL TEMPERATURE RANGE

ERROR DETECTION AND CORRECTION UNIT
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Figure 13. Write FIFO Write Timing with Clock Skew Violation
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IDT49C3466 Flow-thruEDC™
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION
T 6V Test Switch
V ce Open Drain
* Open Disable Low ev
GND
so0n] S
= isable Higl
V IN V out Enable High GND
Pulse D.UT
Generator e All Other tests Open
50pF DEFINITIONS: 2617 1b1 20
RT 5000 CL= Load capacitance: includes jig and probe capacitance.
‘l' IC L Rr= Termination resistance: should be equal to Zout of the Pulse
= = = + =L Generator.
- 3268 drw 18
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
- 3V
INPUT ’ﬁXXX— 1.5V
tsu—=1 tH - o LOW-HIGH-LOW 15V
" TIMING - 3V PULSE 5
INPUT )(——_ 1.5V
ASYNCHRONOUS CONTROL 4 ov w
PRESET E = tREM - 3V
CLEAR i —— 1 HIGH-LOW-HIGH .
ETC. - oV PULSE 1.5V
SYNCHRONOUS CONTROL ) v
PRESET XX E 3 \‘ xxx -
CLEAR tsU-» - E)\E/iv
CLOCK ENABLE H so8d
ETC. rw 20
3268 drw 19
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
SAME PHASE & sv
1.5V CONTROL — 15V
INPUT TRANSITION ov INPUT " / o
\VVOH tPzL ” —»{ tPLZ
OUTPUT — 15V OUTPUT 3v
VoL NORMALLY SWITCH
LOW ev 0.3V voL
OPPOSITE PHASE ?\év - tpzn PHZ !I
ov SWITCH :
NORMALLY  &np
HIGH L ov I ov

3268 drw 21
3268 drw 22

NOTES:

1. Diagram shown for input Control Enable-LOW and input Control Disable-
HIGH.

2. Pulse Generator for All Pulses: Rate < 1.0MHz; tr < 2.5ns; tr < 2.5ns.

3. If Vccis below 3V, input voltage swings should be adjusted not to exceed
Vee.

1.9 27



IDT49C3466 Flow-thruEDC™ ‘
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT 49C466 X XX X
Device Type Speed Package Process/
Temperature
Range

L——— BLANK Commercial (0°C to +70°C)

| PQF Plastic Quad Flatpack

| Blank Standard speed

i 49C3466 3.3V 64-Bit Flow-thru™ EDC

3268 drw 23
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