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ERROR DETECTION AND CORRECTION UNIT
m Detects All Single B'!t,.énd Double Bit = m Separate Input and OUtbut Busses—No
and Most Multiple Bit Errors. = : Timing Strobes Required

m Corrects All Single Bit Errors =~ =~ m Supports Read With and Without

. siantinfe 906 - RONE - Correction, Writes, Partial (Byte)
= gstele;tlons ‘ | ' 8:5061 I :2206 i " Writes, and Read-l’wodlty-WrItes :

Detection | 55 no | 67ns W HMOS lll Technology for Low Power

m Syndrome Outputs for Error Logging B 68 Pin Leadless JEDEC Package.
m Automatic Error Scrubbing with 8207 W 68 Pin Grid Array Package

m Expandable to Handle 80 Bit Memories

The HMOS 8206 Error Detection and Correction Unit is a high-speed device that provides error detection and
correction for memory systems (static and dynamic) requiring high reliability and performance. Each 8206
‘handles 8 or 16 data bits and up to 8 check bits. 8206’s can be cascaded to provide correction and detection
for up to 80 bits of data. Other 8206 features include the ability to handle byte writes, memory initialization, and
error logging. . ‘ i
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Table 1 8206 Pln Description

Pin No.

Name and Functlon

Symbol Type
Dlg-15 1,68-61, | - | DATA IN: These mputs accept a 16 bit data word from RAM for
59-53 error detection and/or correction.  * ' * :
CBI/SYlg 5 1 CHECK BITS IN/SYNDROME IN: In a smgle 8206 system,or in the -
CBI/SYl4 6 I | master in a multi-8206 system, these inputs accept the check bits (5
CBI/SYI, 7 | | to8) from the RAM. In a single 8206 16 bit system, CBlg_5 are
CBI/SYlg 8 - | used. In slave 8206’s these inputs accept the syndrome from the
CBI/SYl, 9 Y maSte’ : :
CBI/SYlg - 10 B
CBI/SYlg 11 I ‘
CBI/SYly 12 | ‘
DO/WDlg 51 I/0 | DATA OUT/WRITE DATA IN: In a read cycle, data accepted by
DO/WDl4 50 I/0 | Dlp-15 appears at these outputs corrected if ERCT is low, or
DO/WDI 49 | 110 | uncorrected if CRCT is high. The BM inputs must be high to enable
DO/WDlg 48 /0 | the output buffers dunng the read cycle. In a write cycle, data to be
DO/WDiy 47 /O written into the RAM is accepted by these ‘inputs for computing the |
D O /WDI 46 1/0 write check bits. In a partial-write cycle, the byte not to be modified
5 appears at either DOg_7 if BMo is high, or DOg_15 if BM is high, for
DO/WDlg 45 170 | writing to the RAM. When WZ is active, it causes the 8206 to output
DO/WDIy 44 170 | all zeros at DOg_15, with the proper write check bits on CBO.
DO/WDlg 42 /0
DO/WDig 41 170
DO/WDl4g 40 170
DO/WDl44 39 170
DO/WDlq2 38 170
DO/WDl43 37 170
DO/WDlq4 36 170
DO/WDl45 35 /0
SYO/CBO/PPQOq 23 o SYNDROME OUT/CHECK BITS OUTIPARTIAL PARITY OUT: In
SYO/CBO/PPO4 24 ‘O | asingle 8206 system, or in the master in a multi-8206 system, the
SYO/CBO/PPO5 25 0 syndrome appears at these outputs during a read. During a write,
SYO/CBO/PPOs | . 27 | © the write check bits appear. In slave 8206’s the partial parity bits
SYO/CBO/PPO, 28 o | used by the master appear at these outputs The syndrome is
SYO/CBO/PPO5 29 0 latched (durlng read-modlfy-wntes) by R/W gomg low.
SYO/CBO/PPOg 30 6]
SYO/CBO/PPO; 31 (0] :
PPlg/POSq . 13 | PARTIAL PARITY IN/POSITION: In the master in a multi-8206
PP11/POS; 14 ;| system, these inputs accept partial parity bits 0 and 1 from the
- slaves. In a slave 8206 these lnputs inform it of its position within
the system (1 to 4). Not used in a single 8206 system.
PPI2/NSLg 15, | PARTIAL PARITY IN/NUMBER OF SLAVES: In the masterin a
PPI3/NSL4 16 I multi-8206 system, these inputs accept partial parity bits 2 and 3
| from the slaves. In a multi-8206 system these inputs are used in
slave number 1 to tell it the total number of slaves in the system (1
, to 4). Not used in other slaves or in a single 8206 system.
PPI4CE 17 /0 | PARTIAL PARITY IN/CORRECTABLE ERROR: In the masterin a

| multi-8206 system this pin accepts partial parity bit 4. In slave

number 1 only, orin a smgle 82086 system, this pm outputs the
correctable error flag. CE is latched by R/W going low. Not used in
other slaves.
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Table 1. 8206 Pin Description (Continued)

- Symbol Pin No. | Type | , ~ Name and Function

PPlg 18 | PARTIAL PARlTY IN: In the master in a multi-8206 system these

PPlg 19 | 'pins accept partial parity bits 5 to 7. The number of partial parity bits

PP, " 20 I\ equals the number of check bits. Not used in single 8206 systems

‘ » o o ‘or in slaves.

ERROR 22 o] ERROR- This pin outputs the error flag in a single 8206 system orin
the master of a multi-8206 system Itis latched by R/W gomg low.
Not used in slaves.

RCT 52 1 CORR_ECT: When low this pin causes data correction dunng aread
“or read-modify-write cycle. When high, it causes error correction to
be disabled, although érror checking is still enabled. ,
STB 2 N STROBE: STB is an input control used to strobe data at the DI
: inputs and check-bits at the CBI/SYI inputs. The signal is active
high to admit the inputs. The signals are latched by the hvgh -to-low
transition'of STB, ‘
BMp 33 | BYTE MARKS: When hugh the Data Out pins are enabled for a
BM; 32 1 | read cycle. When low, the Data Out buffers are tristated for a write.
- cycle. BMg controls DOg_7, while BMy controls DOg_1s. In partial
(byte) writes, the byte mark input is low for the new byte tobe
. _ written.
R/W 21 I READ/WRITE: When high th:s in causes the 8206 to perform
- detection and correction (if is low). When low, it causes the
-8206 to generate check-bits. On the high-to-low transition the
syndrome is latched internally for read- modify-write cycles.

WZ 34 I WRITE ZERO: When low this input overrides the BMg.1 and R/W
inputs to cause the 8206 to output all zeros at DOg_ 15 with the
corresponding check-bits at CBOg_7. Used for memory initialization.

M/S -4 1 MASTER/SLAVE: Input tells the 8206 whether it is a master (high)

' or a slave (low).

SEDCU 3 | SINGLE EDC UNIT: Input tells the master whether it is operating as
a single 8206 (low) or as the master in a multi-8206 system (high).
Not used in slaves. '

Veo 60 I POWER SUPPLY: +5V

Vss 26 | | LOGIC GROUND

Vss 43 | | OUTPUT DRIVER GROUND
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FUNCTIONAL DESCRIPTION

The 8206 Error Detection and Correction Unit pro-
vides greater memory system reliability through its
ability to detect and correct memory errors. It is a

" READ CYCLE

With the R/W pin high, data is received from the

RAM outputs into the DI pins where it is optionally

single chip device that can detect and correct all -

single bit errors and detect all double bit and some
higher multiple bit errors. Some other odd multiple

bit errors (e.g., 5 bits in error) are interpreted as sin-
gle bit errors, and the CE flag is raised. While some

even multiple bit errors (e.g., 4 bits in error) are inter--

preted as no error, most are detected as double bit

errors. This error handling is a function of the num-
ber of check bits used by the 8206 (see Figure 2)
and the specific Hamming code used. Errors in
check bits are not distinguished from errors in a
word. : : b

For more information on error correction codes, see

Intel Appl@catign Notes AP-46 and AP-73. »
A single 8206 handles 8 or 16 bits of data, and up to

latched by the STB signal. Check bits are generate

from the data bits and compared to the check bits
read from the RAM into the CBI pins. If an error is
detected the ERROR flag is activated and the cor-

- rectable error flag (CE) is used to inform the system

whether the error was correctable or not. With the
BM inputs high, the word appears corrected at the

. DO pins if the error was correctable, or unmodified if

~ the error was uncorrectable.

_data.

5 8206’s can be cascaded in order to handle data '

paths of 80 bits. For a sing!re_8206 8 bit system, the
Dlg-15, DO/WDig_15 and BM; inputs are grounded.
See the Multi-Chip systems section for information
on 24-80 bit:systems. . Co

The 8206 has a “flow through” architecture. It sup-
ports two kinds of error correction architecture: 1)
Flow-through, or correct-always; and 2) Parallel, or
check-only. These are two separate 16-pin busses,

Data Word Bits Check Bits

8
16
24
32
40
48
56
64
72

If more than one 8206 is being used, then the check
bits are read by the master. The slaves generate a
partial parity output (PPO) and pass it to the master.

+ The master 8206 then generates and returns the

syndrome to the slaves (SYO) for correction of the

The 8206 may altern
only” mode with the

atively be used in a *“‘check-
CRCT pin left high. With the

‘correction facility turned off, the propagation delay

from memory outputs to 8206 outputs is significantl
shortened. In this mode the 8206 issues an ERROR

- flag to the CPU, which can then.perform one of sev-
-eral options: lengthen the current cycle for correc-

tion, restart the instruction, perform a diagnostic rou-
tine, etc. ! '

A syndrome word, fiye to eight bits in length and
containing all necessary information about the exis-

-tence and location of an error, is made availahle to

the system at the SYOq_7 pins. Error logging may be

‘accomplished by latching the syndrome and the
~memory address of the word in error. ‘

WRITE CYCLE

For a full write, in which an entire word is written to

- _memory, the data is written directly to the RAM, by-

OO m®MO®N~NOOOM

80

Figure 3. Number of Check Bits Used by 8206

one to accept data from the RAM (DI) and the other
to deliver corrected data to the system bus (DO/

WDI). The logic is entirely combinatorial during a |

read cycle. This is in contrast to an architecture with
only one bus, with bidirectional bus drivers that must
first read the data and then be turned around to out-
put the corrected data. The latter architecture typi-

cally requires additional hardware (latches and/or.

transceivers) and may be slower in a system due to
timing skews of control signals.
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passing the 8206. The same data enters the 8206
through the WDI pins where check bits are generat-
ed. The Byte Mark inputs must be low to tristate the
DO drivers. The check bits, 5 to 8 in number, are
then written to the RAM through the CBO pins for
storage along with the data word. In a multi-chip sys-
tem, the master writes the check bits using partial
parity information from the slaves.

In a partial write, part of the data word is overwritten,
and part is retained in memory. This is accomplished
by performing a read-modify-write cycle. The com-
plete old word is read into the 8206 and corrected,
with the syndrome internally latched by R/W going
low. Only that part of the word not to be modified is
output onto the DO pins, as controlled by the Byte
Mark inputs. That portion of the word to be overwrit-
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ten is supplied by the system bus. The 8206 then
calculates. check bits for the new word, using the
- byte from the previous read and the new byte from
the system bus, and writes them to the memory.

READ-MODIFY-WRITE CYCLES

Upon detection of an error the 8206 may be used to
correct the bit in error in memory. This reduces the

der to set valid data and check bit information in
memory. The 8206 supports memory initialization by
the writé zero function. By activating the WZ pin, the

. 8206 will write a data pattern of zeros and the asso-
- ciated check bits in the current write cycle. By thus

probability of getting multiple-bit errors in subse- -

quent read cycles. This correction is handled by exe-
cuting read-modify-write cycles. -
The read-modify-write cycle is controlled by the R/W
input. After (during) the read cycle, the system dy-
namic RAM controller or CPU examines the 8206
ERROR and CE outputs to determine if a correct-
able error occurred. If it did, the dynamic RAM con-
troller or CPU forces R/W low, telling the 8206 to
latch the generated syndrome and drive the correct-
ed check bits onto the CBO outputs. The cotrected

data is available on the DO pins. The DRAM control-

ler then writes the corrected data and corresponding
check bits into memory.

The 8206 may be used to perform read-modify-

writes in one or two RAM cycles. If it is done in two -

cycles, the 8206 latches are used to hold the data
and check bits from the read cycle to be used in the
following write cycle. The Intel 8207 Dual Port Dy-
namic RAM controller allows read-modify-write cy-
cles in one memory cycle. See the System Environ-
ment section.

INITIALIZATION

A memory syétem operating with EGC requires some
form of initialization at system power-up in or-

writing to all memory at power-up, a controller can.
set memory to valid data and check bits. Massive
memory failure, as signified by both data and check
bits all ones or zeros, will be detected as an uncor-
rectable error.

MULTI-CHIP SYSTEMS

A single 8206 handles 8 or 16 bits of data and 5 or 6
check bits, respectively. Up to 5 8206’s can be cas-
caded for 80 bit memories with 8 check bits.

When cascaded, one 8206 operates as a master,
and all others as slaves. As an example, during a
read cycle in a 32 bit system with one master and
one slave, the slave calculates parity on its portion
of the word—"'partial parity’’—and presents it to the

" ‘master through the PPO pins. The master combines

the partial parity from the slave with the parity it cal-
culated from its own portion of the word to generate

- the syndrome. The syndrome is then returned by the
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. master to the slave for error correction. In systems

with more than one slave the above description con-
tinues to apply, except that the partial parity outputs
of the slaves must be XOR'd externally. Figure 4
shows the necessary ‘external logic for multi-chip
systems. Write and read-modify-write cycles are car-
ried out analogously. See the System Operation sec-
tion for multi-chip wiring diagrams.

There are several pins used to define whether the
8206 will operate as a master or a slave. Tables 3
and 4 illustrate how these pins are tied.
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MASTER SLAVE 1 SLAVE 2
PP PPO PPO
A8 /l /,
. v : 205220-3
3a. 48 Bit System
MASTER SLAVE 1 SLAVE 2 SLAVE 3
et 1l PPO PPO " PPO
= /(& /B
' 1
205220-4
3b. 64 Bit System
MASTER SLAVE‘I :suVE 2 SLAVE 3 ) SLAVE4
PPO PPO PPO
7
S A _
f B
/ 8
205220-5
-~ 3c¢. 80 Bit System
Figure 4. External Logic for Multi-Chip Sytems
Table 3. Master/Slave Pin Assignments
Pin No. Pin Name Master Slave 1 Slave 2 Slave 3 Slave 4
4 M/S +5V gnd gnd gnd gnd
3 SEDCU +5V +5V +5V +5V +5V
13 PPlg/POSgp PPI gnd +5V gnd +5V
14 PPI11/POS, PPI gnd gnd + 5V + 5V
15 PPl2/NSLg PPI * +5V +5V +5V
16 PPlg/NSL4 PPI * + 5V + 5V +5V
NOTE:

Pins 13, 14, 15, 16 have internal pull-up resistors and may be left as N.C. where specified as connecting to +5V.
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Table 4. NSL Pin Assignments for Slave 1

, Number of Slaves
Pin 1 2 3 4
PPIo/NSLg GND +5V GND +5V
PPI3/NSL GND GND +5V +5V

The timing specifications for multi-chip systems.
must be calculated to take account of the external

XOR gating in 3, 4 and 5-chip systems. Let tXOR be

the delay for a single external TTL XOR gate. Then
the following equations show how to calculate the
relevant timing parameters for.2-chip (n =0),:3-chip

(n = 1), 4-chip (n = 2), and 5-chip (n = 2) systems:

Data-in to corrected data-out (read cycle) =
TDVSV + TPVSV +TSVQV + ntXOR.
Data-in to error flag (read cycle) =
TDVSV + TPVEV + ntXOR
Data-in to correctable error flag (read cycle) =
TDVSV + TPVSV + TSVCV + ntXOR
Write data to check-bits valid (full write cyc¢le) =‘:
TQVQV + TPVSV + ntXOR
Data-in to check-bits valid (read-mod-write cycle) =

TDVSV + TPVSV + TSVQV + TQVQV + TPVSV +
2ntXOR

Data-in to check-bits valid (non-correcting read-
modify-write cycle) =

TDVQU + TQVQV + TPVSV + ntXOR

HAMMING CODE

The 8206 uses a modified Hamming code which was
optimized for multi-chip EDCU systems. The code is
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such that partial parity is computed by all 8206’s in
parallel. No 8206 requires more time for propagation

‘through logic levels than any other one, and hence

no one device becomes a bottleneck in the parity
operation. However, one or two levels of external
TTL XOR gates are required in systems with three to
five chips. The code appears in Table 5. The check
bits are derived from the table by XORing or XNOR-
ing together the bits indicated by ‘X's in each row
corresponding to a check bit. For example, check bit
0 in the MASTER for data word 1000110101101011
will be “0". It should be noted that the 8206 will
detect the gross-error condition of all lows or all
highs.

Error correction is accomplished by identifying the
bad bit and inverting it. Table 5 can also be used as
an error syndrome table by replacing the ‘X’s with
‘1’s. Each column then represents a different syn-
drome word, and by locating the column corre-
sponding to a particular syndrome the bit to be cor-
rected may be identified. If the syndrome cannot be
located then the error cannot be corrected. For ex-
ample, if the syndrome word is 00110111, the bit to
be corrected is bit 5 in the slave one data word (bit
21). '

The syndrome decoding is also summarized in Ta-
bles 6 and 7 which can be used for error logging. By
finding the appropriate syndrome word (starting with
bit zero, the least significant bit), the result is either:
1) no error; 2) an identified (correctable) single bit
error; 3) a double bit error; or 4) a multi-bit uncorrect-
able error.
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Table 6. 8206 Syndrome Decoding

o o 1 o0 1 o0 1 0 1 o0 1 0 1 0 1 0 i
Syndrome |1 0 o 1 1. 0 0 1 1 o0 o0 1 1 0 0 1 1
Bits 2 .0 0 o o 1 1:1 1 o0 o0 0 0 1 1 1 1
7 6 54/3 0 o0 ‘0 0 o0 o0 0 O 1 1 1 1 1 1 1 1
00 0 N. CBo CB1 D CB2 D D 18 CB3 D D 0 D 1 2 D|
00 0 1 cé4 D .D 5 D 6 7 D D D 16 D 4 D D 17
00 10 cBs D D 11 D 19 12 D D 8 9 D 10 D D 67
0011 D 13 14 D 15 D D 21 20 D D 6 D 22 23 D
0100 cB6 D D 25 D 2 49 D D 48 24 D 27 D D 50
0 1 0 1 D 52. 5 D 5 D D 70 28 D D 65 D 53 54 D
01 10 D 29 31 D 64 D D 69 68 D D 32 D 33 34 D
0 1 1 1 30 D D 3 D 38 3 D D 3 71 D 3 D D U
1000 CB7 D D 43 D 77 44 D D 40 41 D 42 D D U
1 0 0 1 D 4 46 D 47 D D 74 72 D D U D 73 U D
1010 D 5 75 D 79 D D 5 60 D D 5 D U 57 D
1.0 1 1 63 D D 62 D U U D D U U D & D D U
1100 D U U D U DD U 7% DD UUD U U D
11 0 1 78 D D U D U U D D U U D U D D U
1110 U D D U D U U D D U U D UD D U
11 1 1 D U U D U D DU U DD UD U U D
N = No Error

CBX = Error in Check Bit X

X = Error in Data Bit X

D Double Bit Error

U Uncorrectable Multi-Bit Error

SYSTEM ENVIRONMENT

The 8206 interface to a typical 32 bit memory sys-
tem is illustrated in Figure 5. For larger systems, the
partial parity bits from slaves two to four must be
XOR’ed externally, which calls for one level of XOR
gating for three 8206’s and two levels for four or five
8206's. '

The 8206 is designed for direct connection to the
Intel 8207 Dynamic RAM Controller. The 8207
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has the ability to perform dual port memory control,
and Figure 6 illustrates a highly integrated dual port
RAM implementation using the 8206 and 8207. The
8206/8207 combination permits such features as
automatic scrubbing (correcting errors in memory
during refresh), extending RAS and CAS timings for
Read-Modify-Writes in single memory cycles, and
automatic memory initialization upon reset. Together
these two chips provide a complete dual-port, error-
corrected dynamic RAM subsystem.
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Figure 5. 32-Bit 8206 System Interface
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Figure 6. Dual Port RAM Subsystem with 8206/8207 (32-bit bus)
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MEMORY BOARD TESTING

The 8206 lends itself to straightforward memory
board testing with a minimum of hardware overhead.
The following is a description of four common test
modes and their implementation.

Mode 0— Read and write with error correctlon
Implementation: This mode is the normal
8206 operating mode.

Mode 1— Read and write data with error correction
disabled to allow test of data memory.
Implementation: This mode is performed
with CRCT deactivated.

Mode 2— Read and write check bits with error cor-
rection disabled to allow test of check bits
memory.

Implementation: Any pattern may be writ-

ten into the check bits memory by judi-
ciously choosing the proper data word to

generate the desired check bits, through
the use of the 8206 Hamming code. To
read out the check bits it is first necessary
to fill the data memory with all | zeros,
which may be done by activating WZ and
incrementing memory addresses with WE
to the check bits memory held inactive,
and then performing ordinary reads. The
check bits will then appear directly at the
SYO outputs, with bits CBO and CB1 in-
verted.

‘Mode 3— Write data, without altering "or writing

2-27

check bits, to allow the storage of bit
combinations -to cause error correctlon
and detection.

Implementation: This mode is implerhent-
ed by writing the desired word to memory
with WE to the check bits array held inac-
tive.
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Figure 8a. 8206 Leadless Chip Carrier (LCC) Pinout Diagram
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NOTE:
68 lead ceramic pin grid array package, type A

Figure 8b. 8206 Pin Grid Array (PGA) Package and Pinout Diagram
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ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias . ... .. 0°C to 70°C
Storage Temperature .......... —65°Cto +150°C
Voltage On Any Pin ' o

with Respect to Ground........ “.—0.5Vto +7v
Power Dissipation............... A 1.5W

D.C. CHARACTERISTICS TA = 0°Ct070°C, Vg = 5.0V + 10%, vss = GND

*Notice: Stresses.above those listed under “Abso-
lute Maximum Ratings” may cause permanent dam-
age 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 opera-
tional sections of this specification is not implied. Ex-
posure to absolute maximum' rating conditions for
extended periods may affect device re//abfllly

L

S

Test Conditions -

Symbol Parameter Min . Max | Unlts
lcc . Power Supply Current ’ - _
—Single 8206 or 270 mA
Slave #1 '
- —Master in Multl-Chip 230 mA.
or Slaves #2, 3, 4 . -
viLm Input Low Voltage -05 | 08 v
ViH(D Input High Voltage 2.0 Voo + \'
’ : 0.5V
VoL Output Low Voltage
—DO , 0.45 \ loL = 8 mA
—All Othets 10.45 v loL = 2.0 mA
VOH - Output High Voltage o ;
—DO, CBO 2.6 ' loH = —2mA
—All Other Outputs 2.4 v "loH = —0.4mA
Lo I/0 Leakage Current ‘ S
—PPl4/CE " 120 pA 0.45V < Vyo < Voo
—DO/WDlg_15 +10 A ‘
I Input Leakage Current ; .
—PPly_3, 5-7, CBlg.7, SEDCU(2) +20 A 0V < V|y € Voo
—All Other Input Only Pins +10 RA
NOTES:

1. SEDCU (pin 3) and M/§ (pin 4) are device strapping options and should be tied to Ve or GND. Vi) min .= Vcc —-0.5v

and V). max = 0.5V.

2 PPlg-7 (pins 13- 20) and CBlg.7 (pins 11, 12) have internal pull- -up resistors and if left unconnected wnll be pulled to Vgo.

A.C. TESTING INPUT, OUTPUT WAVEFORM

2.0 2.0
X > TEST POINTS <
0.8 0.8

205220-14
A.C. Testing: Inputs are driven at 2.4V for a Logic “1" and 0.45V
for a Loguc ‘0”. Timing measurements are made at 2.0V for a
Logic “1" and 0.8V for a Logic “0".

A.C. TESTING LOAD CIRCUIT

DEVICE R
UNDER
TEST : l
¢

i

: . 205220-15
CL Includes Jig Capacitance .
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A.C. CHARACTERISTICS |
Ta = 0°Cto 70°C, Vg = +5V £ 10%, Vgg = OV, R = 22Q, C_ = 50 pF; all times are in ns s

Symbol B Parameter o __8206-1 8206 Notes
' ‘ Min Max Min | Max
Truey | ERRORVald fromR/WT | 20 25
TaHov | CE Valid from R/W T (Single 8206) 34 44
TrRHQv | Corrected Data Valid from RW T 44 54 1
Trvsy | SYO/CBO/PPO Valid from R/W 32 42 1
 Tovev ERAOR Valid from Data/Check Bits In 35 42
Tovey CE Valid from Data/Check Bits In 50 | 70
Tovav Corrected Data Valid from Data/Check Bits In 55 ' 67
Tovsv SYO/PPO Valid from Data/Check Bits In ‘40 55
TaHav Corrected Data Access Time - 35 37
Texax Hold Time from Data/Check Bits In ' 0 0 1
TeLQz Corrected Data Float Delay 0 25 | 0 28
TSHIV STB High to Data/Check Bits In Valid . 30 30 | 2
Tiwst | Data/Check Bits Into STB | Set-Up 5 5
Tsux | Data/Check Bits In from STB | Hold - 15 25
Tevey ERROR Valid from Partial Parity In 21 | 1 30 | 3
Tpvay - | Corrected Data (Master) from Partial Parity In 46 61 1,3
Tpysv Syndrome/Check Bits Out from Partial Parity In | 32 - 43 1,3
Tsvav: Corrected Data (Slave) Valid from Syndromé ' 41 51 3
Tsvev CE Valid from Syndrome (Slave Number 1) | 43 | 48 3
Tavav Check Bits/Partial Parity Out from Write Data In | 44 64 1
Tni-isx Check Bits/Partial Parity Out from R/W, WZ Hold 0 | 1
TRLSX Syndrome Out from R/W Hold 0 0
Taxax Hold Time from Write Data In 0
TsvAL Syndrome Qut to R/W | Set-Up 5 17 3
TovAL Data/Check Bits to R/W Set-Up 24 39
Tovau Uncorrected Data Out from Data In | 29 | 32
Trvav Corrected Data Out from CRCT | 25 30
TwiLaL WZ | to Zero Out . 25 30
TwHax Zero OutfromWZ T Hold ' 0 0 0

NOTES:
1. A.C. Test Levels for CBO and DO are 2.4V and 0.8V.

2. Tgniv is required to guarantee output delay timings: Tpyev. Tovcv: Tovavs Tovsvs TsHiv + TivsL guarantees a min STB
pulse width of 35 ns.
3. Not required for 8/16 bit systems.
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WAVEFORMS
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WAVEFORMS (Continued)
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WAVEFORMS (Continued)

READ MODIFY WRITE—MASTER/SLAVE
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WAVEFORMS (Continued)
NON-CORRECTING READ
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