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MANDATORY TRUTH TABLE FOR 256K BY 16 DRAM with EXTENDED FUNCTIONS

Mnem. Function Valid at RE Valid at CE
CE G W_| DSF(1)|*DSF2 | DSF(1)

RW READ/WRITE 1 1 1 0 0 0
BW BLOCK WRITE 1 1 1 0 0 1
LMR LOAD MASK REGISTER 1 1 1 1 0 0
LCR LOAD COLOR REGISTER 1 1 1 1 0 1 )
RWM WRITE, MASKED 1 1 0 0 0 0
BWM BLOCK WRITE, MASKED 1 1 0 0 0 1
CBR CBR REFRESH (1) 0 X 1 0 0 X
CBRN CBR REFRESH (2) 0 X 1 1 0 X
FWT FLASH WRITE 1 1 0 1 0 X
* IF DSF2 IS PRESENT
'CBR(1) - All optional modes reset
CBR(2) - Any optional modes remain active

FIGURE 3.9.4-7 B )

256K BY 16 DRAM MANDATORY EXTENDED FUNCTION TRUTH TABLE
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* NOTE: The JEDEC Std. 30 term for the TSOP-2 package is PDSO-G.
This standard recognizes that some early deliveries of this part may have to be in a 0.6" wide package
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DRAM SPECIA A PERATIONAL M

1 PURPOSE

This standard defines 2 scheme for controlling a series of special modes for address multiplexed DRAM. The standard defines the logic
interface requirad to enter, control, and exit from the special modes. In aadition, it defines a basic spacial test mode pius a series of other
special test and cperational modes.

2 SPECIAL MODE INITIATE

The special modes will be initiated by the Wh AND CE\BEFORE RE\ clock sequence shown in Fig.A2~1. This sequance is called “Write .

Enable and CAS bafora RAS™ or "WCBR". Whanthis clock sequence is generated, the state of the B low order Row Addrass bits (address
key) will define the mode o be selected (see Par.4)ifoptional modes are implemented. This mode willbe latched and remainin effect untita
spacial release cycle is genarated or 8 new initiate cycle defining some other special mode is generated.

Following the initiate cycle, all subsaquent cycles except rafresh cycles (see pars. 3 & 5), will be operating cycles as allowed by the special
mode selacted.

3 MODEEXIT
A special mode will be cleared and the memory device returmned to its normal operational state by the application of any normal REFRESH
cycle, "RAS only refresh®, (ROR) or “CAS before RAS refresh” (CBRR).

4 MODE SELECTION

Devices meating this standard must have an implementation of the BASIC TEST MODE (see par 6) butalso may contain other modes as
options. When opticnal special modes araimplementad, thay will ba selectad by the state of the Bleast significant ROW Address bits althe
time that INITIATE clock sequence is provided. The address space for the mode selection is definad as follows.

The special modes as selected by the B-bit Address Key will be partiticned into four (4) subsets as follows:
1~ JEDEC Registered Modes
2 - Raserved for tuture expansion
3 - Vendor Specific Modes
4 - Customer Specific Modes

4.1 MODE PARTITIONING

These modes and their partitioning will be as diagrammed in Table A2-~2. Additional address bits above A7 canbe used to salect additional
pages of MODE dafinition (sea par.4.3). Mode subgroups 1 and 2 will ba further subdivided inlo “Test" and *Operational” modes as follows:

TEST MODES are those that implement some special test or measurement function or algorithm designed to enhanca the ability of the
Vendor or User to determine the integrity of, or to characterize, the part.

OPERATIONAL MODES are those that alter the operational characteristics of the part but do not interfere with its function as a storage
device and are intended to bs used in system operation.

‘4.2 MODE CHANGES ) SRS
The special modae canbe changed atany time by the application of a mede initiate clock sequence with the appropriate addrass key todafine
the new moda.

4.3 ADDITIONAL MODES
The additional address bits above A7 can be used as naadad to dafine additional pages of MODE dafinitions.

5 JEDEC REGISTERED SPECIAL MODE REFRESH
—Refresh can ba parformed while in a special mode by the following means.

(1) - An initiate cycle is generated (W\ and CE\ before RE\) with the address key used 10 select the mode currentty in effect.
(2) -~ Any normal read or write cycle will perform REFRESH.
~The Initiate Special Mode clock sequence will always perform an on—chip refresh.cycle even when the MODE is being changed.

~This refresh applies to JEDEC Special Registered Modes only
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6 BASIC TEST MODE DATA ALGORITHM

Any memory devics thatimplamants the JEDEC Registerat modes mustimplemant the *Basic Test Mode™ as a minimum. Any otherofthe
spacial modes which are registered andlistedin Table A2-3, may beimplemented atthe option of the manutacturer. Additional MODES and
test algorithms may be registered as needed.

Whanamemory device is operating in the Basic Test Mode, data that are presentad to be written into the memaory will be writtan into multiple
locations depending upon the intermal device organization andthe number of paralial bits in the internal databus (4, B, 16, orother) {see par.
7). When a Read Operation is done, the data recoverad willinclude the same setof databits on the paralieidatabus. Thainte mallogicofthe
memory device will compare the states of all bits of the internal data bus. ifallintemalbits are equal, the "Q"pin willtaka the state squalto *1*.
If any intemal data bits are not equal , then Q" will equal *0". This is called the “1/0/=" test algorithm.

The BASIC TESTMODE is assignedthe addrass keys, "All 1's” andali subsets of this kay from 2 low order 1's to all 1's (see Appendix2). Itis
acceptable fora device whichimpliements the BASIC TEST MODE and optional testmodes to sense a low order subsat of the key address
field but it is recomended that at least 3 bits be used to minimize the chances of ambiguities in the mode selection.

7 ADDRESS SPACE COMPRESSION CONTROL

Any Standard or Registerad test algorithm in which the address space of the device is compressed by test oparations on multiple internal
databits will have the address bits which control tha internal gata bits as defined in Table A2-1. In anytast operations, the state of thesa bits

will be “don't cara®,

"1 [* tWLIREL2 & ICELTREL2 MUSTBE> 0
w0\ /
CE \ / TRAILING EDGE TIMING NOT CRITICAL

M MODE SELECTION INPUT FOR MULTIPLE MODE OF

An

ROW ADDRESS | ] DON'T GARE AT COLUMN ADDRESS TIME

FIG

A2-1 SPECIAL OPERATIONAL MODE INITIATECYCLE = . _
NOTE: The timing parameters of the pulses are not specified in this standard but care must be taken in the device spe:

Release 4
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R Table A2-1-A, 1M TO 16M DRAM ADDRESS COMPRESSION CONTROL BITS
Data Bus Width (# bits) Control Address Bits
X1 DATA INTERFACE X4 DATA INTERFACE
2 CAOD
4 RA(MSB), CA(MSB) CAQ, CA1
8 RA(MSB), CA(MSB), CAO
16 RA(MSB), CA(MSB), CA0, CA1 (MSB = Most Significant
Bit)
Table A2-1-B 64M DRAM ADDRESS COMPRESSION CONTROL BITS
Compression Address = CA(MSB), CA(MSB-1), ...,CA(MSB-n)
where 2n—1 = the number of intemal parallel data test bits = Compression factor
PARALLEL TEST BITS 84M X1 16M X 4 BMX8 aM X 16
32(n=4) CA12>CA8
8(n=2) CA10>CA8 1
4(n=1) CA10>CA9(4K)
2(n=0) CAS(4K)
TABLE A2-1-C 64M DRAM ADDRESS ASSIGNMENT TABLE
Test [DEVICE |BF8H. Address Assignments

Bits

32 |samx1 |- /

6| /7@ @ O,/ B ©C

5
5
s As /17 A& /19 /110 /|11 /12
As‘r@@@
5
5
5
5
5
5
5
5
5
5
5
5

8 1BMX4 |-

B |16MX4 [8K o

& /17 /|8 /|9 /110 /| y
6/ 7/ s /Q@L©®

6 /|7 /18 /|9 /|10 yw
s/ 71/ @@

& /17 /18 /19 /|10/|11 /|12
6|/ 7|/ s @/

€ Ty 8 9 107111 12

4 BM X 8 4K 0

4 |sMx8 |8K 0

1
1
1
p
"
]
0 72
2 AMX16 |4K 0 1 A
1
/
1
1
1
1

0
2 |aMXx18 [8K %
0 6 /|7 /18 /|9 7|10 /|1 /]2
1 |2mx32 |4k ) 6|/ 7
BK |0 e /|7 /|8 /|9 /|10,/|11 /|12
1 |2MX32 A i 6

\ 4 % compression address

These addresses can be used as common addresses for = RAR/CAn
84M X 1, 16M X 4, BM X B, & 16M X 32 devices
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TABLE A2-2 SPECIAL MODE ADDRESS KEY SPACE

The SPECIAL MODE Address Key space will be as shown in the following Karnaugh map with the exception
of those codes reserved for the BASIC TEST MODE:

A5 | JEDEC R dqf TEST
AB Registered E:s:r::?on L
A5 | Modes i OPERATION
A5 | Vendor Customer
A6 ———— Specific Specific O
As | Modes Modes
A7 A7

AQ ~ A4 define individual modes within a block
JEDEC REGISTERED MODES - These are the modes that are defined in detail in registration documents.
The function(s) shall be performed as defined with no variations (see Appendix 2 for list of registered modes).
VENDOR SPECIFIC MODES - These are those modes that are implemented by a Vendor for his own in~
house use. The details will be revealed only at the discretion of the Vendor. The code assignments will have )
no standardization from vendor to vendor except at their discretion. -
CUSTOMER SPECIFIC MODES - These modes are implemented by a vendor at the request of a specific
customer. The information on these modes is not revealed except at their discretion.

TABLE A2-3

REGISTERED MODE ASSIGNMENT PAGE 0 TABLE

ROW ADDRESS BIT FUNCTION
7,6,5,4,3,2,1,0
0,0,00,000,0 NOT ASSIGNED
0,0,0,0,0,0,1,1 BASIC TEST MODE, 1/0/=
0,00001,1,1 BASIC TEST MODE, 1/0/= .
0,0,0,0,1,1,1,1 BASIC TEST MODE, 1/0/=
0,0,01,1,1,1,1 BASIC TEST MODE, 1/0/=
6.0 L1111 BASIC TEST MODE, 1/0/=

*9,1.1,1,1,1,1,1 BASIC TEST MODE, 1/0/=

1.5 5T 1 BASIC TEST MODE, 1/0/=

Additional address bits above A7 can be used to select additional pages of MODE definition.
* It should be noted that these pre~assigned address codes do not fall into the address space assigned to
JEDEC Registered Modes.
NOTE:: A table of registered optional modes along with definitions will be compiled by the Committee and
published periodically.

Release 4

Jedec 0007779

jx0056-100 |



JEDEC Standard No.21-C
Page 3.10.4-11

PIPELINED FAST PAGE MODE
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MPDRAM OPTIONAL MODES and CYCLES

This Standard defines an optional READ mode for address multiplexed Multi-Port DRAMs.
EXTENDED DATA OUT FAST PAGE MODE

This is a variation of the Fast Page Mode defined in Sec. 3.9.5.4, Par. 1.3.. Itdiffers from Fast Page Mode as
follows: 1) ina READ operation, the LH transition of CE\ with RE\ active will not cause the data out terminals
to go into a high impedence state. Instead, the data out will remain valid with data from the previously read
address. During sequential READ operations, the data out terminals will transition from old data to new data
at a time defined by the performance specification for the part.
Any of the following-conditions will cause the data out terminals to go to the high impedence state:

1) RE\ and CE\ are both inactive.

2) G\ is inactive,

3) WA in active.

The following timing diagram illustrates this operating mode but is included for reference only.

EXTENDED DATA OUT FAST PAGE MODE
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e U AN R (N A SR AN RS N A IR AR N
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| | ( { { /T T
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Data Out may be either translate or Active depending on the state of CE\ when the cycle is entered.

FIGURE 3.10.4-4
MPDRAM EXTENDED DATA OUT FAST PAGE MODE
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3.11 Synchronous Dynamic Random Access Memory (SDRAM)

The following SDRAM standards were developed by Committee 42.3. The devices
described are compatible with TTL and/or one or more of the low voltage interface
standards adopted by Committee JC-16 as defined in the individual device stan-
dards. The device standards require that the memory devices must operate with sig-
nal levels and power supply voltages that are consistent with those used in the logic
family(s) specified.
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3.11.1 Bit Wide SDRAM

No standards have been developed for devices with this configuration.
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32.11.2 NIBBLE WIDE SDRAM

3.11.2.1 -4M BY 4 SDRAM IN TSOP2

CAPACITY—4M WORDS OF 4 BITS

LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5
ELECTRICAL INTERFACE—TTL or LVTTL

PACKAGE—44 Pin TSOP2, 0.4“ WIDE, 0.8mm PIN PITCH

PIN ASSIGNMENT—Fig. 3.11.2-1
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2M X 9 SDRAM
2M X 8 SDRAM
4M X 4 SDRAM .

JEDEC Standard No. 21-C
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4M X 4 SDRAM IN TSOP2
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3.11.3 BYTE WIDE SDRAM

3.11.3.1 - 2M BY 8 or 9 SDRAM IN TSOP2

CAPACITY—2M WORDS OF 8 or 9 BITS

LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5
ELECTRICAL INTERFACE—TTL or LVTTL ‘

PACKAGE—44 Pin TSOP2, 0.4* WIDE, 0.8mm PIN PITCH

PIN ASSIGNMENT—Fig. 3.7.3-1
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2M X 9 SDRAM
2M X 8 SDRAM
4M X 4 SDRAM
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3.11.5 SDRAM Architectural and Operational Features

The following standards describe features or characteristics that are applicable to one or more of the
SDRAM devices described in section 3.11 of Std. 21-C.
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3.11.5.1 - SDRAM FUNCTION TRUTH TABLE
This table defines the interface states requirec to execute the standard SDRAM operational
functions.

3.11.5.2 - SDRAM FUNCTION TRUTH TABLE FOR CKE
This table defines the interface states required to execute the standard SDRAM operational
functions with respect to the CKE input.

3.11.5.3 - SDRAM MODE REGISTER ARCHITECTURE
This standard describes the architecture of the SDRAM internal MODE REGISTER and the
codes that are allowable for use in it.

3.11.5.4 through 3.11.5.15 — SDRAM OPERATIONAL CYCLES AND MODES

The following standards define and describe a number of operational cycles and modes of
SDRAM. They are ordered roughly irn the seguence in which they would be used in normal

SDRAM operation. -
3.11.5.4 - POWER ON SEQUENCE (RECOMMENDED)
This standard gives a recommended power, clock, and logic—level sequence to be used on power—
up to prevent data bus contention.
3.11.55 - AUTO PRECHARGE
This standard gives the logic function used to active the AUTO-PRECHARGE function.

3.11.5.6 - PRECHARGE ALL BANKS
This standard gives the logic function used to activate the PRECHARGE-ALL-BANKS function.

3.11.5.7 - MODE REGISTER WRITE TIMING
This standard defines the logic sequence and timing required to write into the MODE REGISTER.

3.11.5.8 - AUTO REFRESH
This standard defines the logic state and interface sequence required to perform an AUTO RE-
FRESH

3.11.5.9 - WRITE LATENCY
This standard defines WRITE LATENCY and illustrates it with a timing diagram.

3.11.5.10- DQM LATENCY FOR READS AND WRITES
In this standard DQM LATENCY is defined and the relationships between the DQM signal and the
interface data for READs and WRITEs is defined and shown in timing diagrams.

3.11.5.11 - PRECHARGE TIMING FOR READS
This standard describes the relationship between the assertion of a PRECHARGE command and
data out from a READ command.

3.11.5.12- COLUMN ADDRESS TO COLUMN ADDRESS DELAY
This standard defines constraints imposed on the CA to CA delay and illustrates them with a timing
diagram.

3.11.5.13 - CKE TIMING FOR POWER DOWN
This standard describes the interface sequence required to place the SDRAM into the POWER-
DOWN state using CKE.

3.11.5.14 - SELF REFRESH ENTRY AND EXIT
This standard defines the logic states and timing sequence used to enter and exit the SELF-RE-
FRESH mode.

3.11.5.15 - CKE TIMING FOR CLOCK SUSPENN
This standard describes the inferface timing sequence when CKE is used to suspend the clock.
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SDRAM FUNCTION TRUTH TABLE

CURRENT |8 RE |CE |W An ACTION
STATE
IDLE H X X X X NOP
L H H H X NOP
L H H L BA ILLEGAL2
L H L X BA, CA ILLEGAL2
L L H H BA, RA Row (& Bank) active; Latch Row Address
L JE H L BA, A10 NOP4
L L L H X Auto-RefreshS
L L L L Op—code Mode Register Access’
ROW H X X X X NOP
ACTIVE b H H X X NOP -
L H L H BA, CA, A10 |Begin Read; Latch CA; Determine AP
L H L L BA, CA, A10 |Begin Write; Latch CA; Determine AP
L L H |H |BARA ILLEGAL?
L L H L BA, A10 Precharge
L L 5 X X ILLEGAL
READ H X X X X NOP (Cortinue Burst to End;==Row Active}
E H H H X NOP(Caontinue Burst to End;=Row Active)
L H H L BA RESERVED (Term. Burst);=Row Active
L H L H BA, CA, A10 | Tern Burst, New Read, Determine AP3
L H L L BA, CA, A10 | Term Burst, Start Write, Determine AP3
L L H |H [|BARA ILLEGAL?
L L H L BA, A10 Term Burst, Precharge Timing for Reads
L l. I X X ILLEGAL
WRITE H X X X X NOP(Continue Burst to End,=-Row Active)
L H H H X NQOP(Continue Burst to End;=>Row Active)
L H H L BA RESERVED (Term Burst);=Row Active
L H L H BA, CA, A10 |Term Burst, Start Read, Determine AP3
L H L L BA, CA, A10 | Term Burst, New Write, Determine AP3
L L H |H |BARA ILLEGAL?
L L H L BA, A10 Term Burst, Precharge?
L L L X X ILLEGAL
READ H X X X X NOP (Continue Burst to End;=>Precharge)
with Lo jH JH JH X _|NOP (Cortinue Burst to End;=Precharge)
AUTO L H H L BA ILLEGAL: I
Precharge |L [H |L |H |BA, CA A10 |ILLEGAL?
I L L L X ILLEGAL
L L H |X |BA RA A10 |ILLEGAL?
L 1 L X X ILLEGAL
WRITE H X X X X NOP (Continue Burst to End;==Precharge)
with L |H |H [H X NOP (Cortinue Burst to End;=Precharge)
AUTO L H |H L BA ILLEGAL2
Precharge |L H L, H BA, CA, A10 |ILLEGAL?
L. H E L X ILLEGAL
L L H |X |BA RA A10 |ILLEGAL?
L L L X X ILLEGAL
TABLE 3.11.5-1
SDRAM FUNCTION TRUTH TABLE
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Page 3.11.56
SDRAM FUNCTION TRUTH TABLE (continued)
CURRENT
STATE g RE |TE |W |An ACTION
Precharging |H X X X X NOP==idle after tRP
L H H H X NOP=idle after tRP
L |H |[H L |BA ILLEGAL2
L H L X |BACA ILLEGAL2
L L H H BA, RA ILLEGAL?
L L H L BA, A10 NOP4
L L L X X ILLEGAL
ROW H X X X X NOP=Row Active after tRCD
Activating L H H H X NOP=-Row Active after tRCD
L H H H L ILLEGAL?
L |H L |x |BACA ILLEGAL?
L L H H BA, RA ILLEGAL?
L L H L BA, A10  |ILLEGALZ
L L L X X ILLEGAL
WRITE H X X X X NOP
Recovering |L H H H X NOP
L H H L BA ILLEGALZ
L H L X BA, CA ILLEGAL?
L L H H BA, RA ILLEGAL2
L L H L BA, A0 |ILLEGAL?
L L L X X ILLEGAL
Refreshing (|H X X X X NOP=idle after tRP
L H H X X NOP=idle after iRP
L H L X X ILLEGAL
L L H X X ILLEGAL
L L L X X ILLEGAL
Mode H X X X X NOP
Register E H H H X NOP
Accessing L H H L X ILLEGAL
L H L X X ILLEGAL
L L X X X ILLEGAL
ABBREVIATIONS
RA = Row Address BA = Bank Address Term = Terminate

CA = Column Address
NOTES:

AP = Auto Precharge

"7 NOP = No Operation -

1. All entries assume that CKE was active (HIGH) during the preceeding clock cycle and the current clock

cycle.

2. liegal to bank in specified state; function may be legal in the bank indicated by BA, depending on the state

of that bank.

3. Must satisfy the "2n—rule”, bus contention, but tum around, and/or write recovery requirements.

4. NOP to bank precharging or in idle state. May precharge bank(s) indicated by BA (and A10).

5. lllegal if any bank is not idle.

ILLEGAL = Device operation and/or data—integrity are not guaranteed

TABLE 3.11.5-1
SDRAM FUNCTION TRUTH TABLE (Continued)
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SDRAM FUNCTION TRUTH TABLE for CKE

Page 3.11.5-7

CURRENT
Self- H X X X [X |X |X |INVALID
refresh® L H H (X |X |X |X [|EXITSelt-Refresh=> ABI

L H L |H jH {H |X |EXIT Self-Retresh= ABI

L H L |H [H L X |ILLEGAL

L H L |H (L |X |X |ILLEGAL

L H L |L X |X [|X |ILLEGAL

L L X X X |X |X [|NOP (Maintain Self-Refresh)
Power— H H H [X |X [X |X [INVALID
Down L L L |H |H |H [|X |EXIT Power Down=ABI

L . L L {H IH |H {X [EXIT Power Down=ABI

L L L {H (L [X [X [ILLEGAL

L L L (L |H |H |X [ILLEGAL

L L L L [H |L X |ILLEGAL

L L L L L X }X [|NOP{Maintain Low-Power Mode)
AllBanks {H H X |[X |X X [X |Referto Table 1
Idie”? H L H {x [X [X |X |Enter Power-Down

H L L |H |H |H |X |[|Enter Power-Down

H L L |H |H |L |X |ILLEGAL

H L L |H |JL |X |X |ILLEGAL

H L L L |H |X |X ]ILLEGAL

H L L |L |L {H |X [Enter Seli-Refresh

H L L (L |JL L |X [ILLEGAL

L L X X |X (X |X |NOP
Any State [H H X |X |X |X |X [|Refertooperations Table 1
otherthan [H L X |X |X |[X |X |Begin Clock Suspend next cycle®
listed L H X |X X |X |X |ExitClock Suspend next cycle®
above f L X IX X [X |X [|Maintain Clock Suspend.

ABBREVIATIONS

ABI = All Banks Idle

NOTES:

6. CKE Low-to-High transition will re—enable CK and other inputs asynchronously. A minimum setup time

must be satisfied before any command other than EXIT.
7. Power=Down and Self=Refresh can be entered only from the All Banks Idle State.

8. Must be legal command.

Release 4

TABLE 3.11.5-2
SDRAM FUNCTION TRUTH TABLE for CKE

Jedec 0007792

113

jx0056-113 |



JEDEC Standard No. 21-C

Page 3.11.5-8
SDRAM Mode Register

This Mode Register is located on the Synchronous DRAM (SDRAM,) chip. lts purpose is 1o store the mode—
of—operation data. This data is written after power-on and before normal operation. The data contains the
Burst Length, the Burst Type, the CE Latency, and whether it is to be aperating in Test Mode, or Normal oper-
ating mode. C::ring operation, this register (and therefore operation of the chip) may be changed, according
to the requirements of the Mode—Register—Write Timing diagram. So, while operating in one mode, for exam-
ple Burst of 4 in sequential addresses; it can change to Burst of 8 in Interleaved address mode.

16M/18M SDRAM Mode Register architecture:

Bt# 4 w0 9 8 7 6 5 4 3 2 1 0O

The code shown is reserved
000 101 10/0 000 0| 0 ¢ Tast Mode entry.

o,0}0]0}|0] LTMODE |BT B.L

BL BT=0 BT=1
000 R* (1) R* (1)
001 R (2) R (2)
BURST [010 4 4
LENGTH (011 8 8
100 R R )
101 R* R
110 R* R*
117 R* Fu pace) R*
BURST (o] SEQUENTIAL
TYPE 1 INTERLEAVED
e T s ¥ TER— r_ —CE LATENCY — -
000 R
001 1
010 2
LATENCY 011 3
MODE 100 (4)
101 R*
110 R*
111 R*

NOTE: All items in parentheses are optional
FIGURE 3.11.5-1

SDRAM MODE REGISTER ARCHITECTURE
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3.11.5.4-Power On Sequence (Recommended)

The synchronous nature of the inputs and outputs of the SDRAM device create the possibility that a SDRAM
device could power up in a state with data being driven out of the part, and in a multipart system, such a condi-
tion may cause data contention and possibly device damage in the long term. In an attempt to reduce the
possibility of data contention, both system and device designers should strive toward ensuring a High-Z out-
put state during the initial power up sequence. The following recommended power on sequence is offered
for both system and device designers as a means to help the device power up with the outputs in a High-Z

state.

The default power on value for the mode register is supplier specific and may be undefined.
The default power on value for the device is supplier specific and may be undefined.
The recommended power on sequence is as follows:.

Apply power and star clock. Attempt to maintain a NOP condition at the inputs
Maintain stable power, stable clock, and NOP input conditions for a minimum of 200 uS.
Issue precharge commands for all banks of the device.

Issue 8 or more autorefresh commands.

Issue a mode register set command to initialize the mode register.

B Ky ek

The device is now in the IDLE state and is ready for normal operation.

3.11.5.5-Auto Precharge

The user may specify that the bank cumrently being accessed precharge itself as soon as the burst is com-
pleted. This is done using address bit A10 during the column address cycle. The following table defines the
options availabie from A10 during the column address portion of any cycle.

A10 Option

=sasas :
(4] Do not auto precharge, leave bank active at end of burst.
1 Auto precharge bank specified by A11 at end of burst.

The user must wait until the precharge is completed before issuing another command to the device. Timing
tor auto precharge is required to be the same as or less than the minimum requirement of external precharge.

3.11.5.6~Precharge All Banks

The user may specify, during a precharge command, whether to precharge only the specified bank or to pre-
charge all banks. A11 is used to specify the bank to be precharge, and A10 is used to indicate the precharge
option. The following table defines the options available from A10 during the precharge cycle.

A10 Option

0 Precharge bank specified by A11
1 Precharge All banks

Release 4
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3.11.5.7-Mode Register Write Timing !

The Mode Register Set Cycle is initiated by holding the 5, RE, TE, and W signals low at the clock rising edge.
The address lines at the same clock edge contain the mode register set opcode and the valid mode informa-
tion to be written into the mode register. A mode register set cycle can be followed by a new command in

no less than 3 clock cycles as illustrated in the diagram below.

P
i
/

LT T SR T S R e e — P

wi

A

D T T I S

Mode
Data

i T

2
z
BRIl 3 SO S PP SR R SR
o
z
----0+--4- il
£ [

An '
' Mode Register *jew Command can )
+ Set Command occur here or later
All Banks Idle '
Note: Ciock Low~to-high transitions occur at the dotted lines.
)
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3.11.5.8-Auto Refresh

AutoRefresh is an operation that initiates a single refresh cycle for an SDRAM, but that once initiated, is com-
pleted by internal control in the device with the refresh address being supplied by an intemnal register in the
device. Before performing an Autorefresh, all banks of the device must be precharged (IDLE). Autorefresh
is entered by asserting RE and CE on the same clock cycle. All banks will automatically precharge at the
end of the refresh cycle. Additional commands must not be supplied to the device during the minimum refresh
time specified. The following timing diagram illustrates the refresh cycle requirements.

f— tre - Supplier Specific Minimum Time
>

A

DR

ﬂ wn

B el i T i e

w o : : : E
An + + :
Nopr P NOP .

All Banks Autorefresh : ¢ New Comn.\and can occi.:r here
Idle Command : : i :
; : . " " ‘

Note: Clock Low-to—high transitions occur at the dotted lines.
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3.11.5.9-Write Latency
(Write Latency = 0)

Write Latency for Synchronous DRAM shall be as defined as the clock cycle difference between the clock
where write command and collumn address are asserted and the clock where first data to be written is as-

Supplier Specific
Absglute time 10
External Pracharge

'
1
i
U
L]
¥
1
'
'
]
L)
L]
L]
]
]
"
L]
L]
]
'
"

]
t
L]

e e m o EE e e R e eE eSS m.E - .-

I_

F VAN
" NS
= S

i

|.gl.

o
.9.

Note: Clock Low-to—high transitions occur at the dotted lines. -

(]
Last word of Burst

e
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3.11.5.10-DQM Latency for Reads and Writes

(DQM Write Latency = 0)

DQM is a multiple—function signal defined as the data mask for both reads and writes. During reads, DQM
perorms synchronous output enable. During writes, DQM performs write data masking. The requirement
for high-speed operation, and the synchronous nature of SDRAM devices requires that DQM latency be dif-
ferant for reads than it is for writes.

For Reads, DQM latency is defined as the difference between the clock when DQM is asserted and the clock
when the output bus has been forced to High-Z. The following timing diagram illustrates the standard of 2
clocks.

DaMm

L .
- wem e - -
.=
- .-
- -

Ty e e |
~
S S PRy

DATA Qs Qs

L]
'
[
[
]
.
1
[
(]
' [
¥ 1
] L
L

¥

- mmm .-

--u--\.

1 1
| |
+ '
I t
" 1
1 ¥
i 1
[ ¥

Note: Cloc k Low—to—h:gh transutluns occur at the -dctted hn ‘

For Wnte$ DOM !atency is deJnned as uje d:ﬁerenbe betweén the clod: when DQM is assérted and :he clock
when the write input data is inhibited. The following timing:diagram iflustrates the standard of 0 ciecks.

' L] ] L] L 1 1 L) L] L]

P R

1
0
[
[]
[}
[

DaM

- e s .=
-—-———m o wom
——-—e - A=

1 L} . L] 1 1] [] 1]
1 1 i L] 1 ] 1 ]
DATA | | : ;
i i :
: 1 1 1
1 1] 1 L]
; Writa Does Writa Does : ; ! :
: Qbkeur Ogeur . * . : y
; Writa, Does ? Writa Doss . + Write Does, ; ;
! not Cecur ! not Cecur ! : v Occur | ! !
1] 1} ] ¥ 1] 1] L} L] . *

Note: Clock Low=to~high transitions occur at the dotted lines.
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3.11.5.11-Precharge Timing for Reads

The assertion of the precharge command has a direct relationship to the timing of data out for a read cycle.
For a CE latency of 1, the minimum requirements is that the precharge command will be allowed to coincide
with output of the last data from a bu:rst regardless of burst length. Fora CE latency greater than 1, the mini-
murn requirement is that the precharge command will be allowed to coincide with output of the nexi—to—last
data from a burst, regardless of burst length, without interrupting burst data. The following timing diagrams
illustrate the requirements.

CKE | ; " B - : : '
: : ‘ ) ; ‘ - :
' : : . : . ‘ !
DATA ! 'n = (Burst Length ~1) ; :
A K : : : . i
: : > L ast word of burst : ; i
Eor EEE tatency > 1 : 'PRE = Ptacharge Command as i
: : : 4 defined by'S, RE, CE, & W |

' ' i gnd Acldrefs ; . . )
For CE Latency = 1 . . v ' :
L] 1 1] 1] . L] ]
- ndl A R S

Note: Clock Low-to—high transitions occur at the dotted lines.
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3.11.5.12-Column Address to Column Address Delay

The minimum column-address~to—column-address delay time, for page mode accesses, is two clock
cycles, independent of operating frequency.

For interrupted bursts, columnn addresses must, at a minimum, follow the "2n rule” while a read or write burst
is in progress. 2n rule: after the initial read or write command, a new column address can be presented to
the device every other clock cycle. That is, if the initial read—or—write cormmand occured on an odd clock
cycle, the new column addresses must presented on an odd clock cycle while the burst is in progress.

After the burst is completed, the 2n rule no longer applies, and a new column address may be presented to
the device on any clock cycle. Essentially the 2n rule rerains in eftect for (CE Latency + burst length) clock
cycles for reads and (write recovery + burst length) clock cycles for writes.

]

s

LA
NI
e
N
B
S——

P m e e R EmeE e eSS ,EaEEe e ... .. ... .. .-

wi ) ) & (=
: EI-*_/Z*I

Tha 2n rule requires an even numbar of glock
cycles regardiess of fraquency

Note: Clock Low-to~high transitions occur at the dotted lines.
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3.11.5.13-CKE Timing for Power Down }

CKE is defined as the clock—enable signal and actually has the dual purpose of also being the signal that puts
an SDRAM into a low power state. Using CKE to enter the low power state can only be perforrmed while all
internal banks of the device are precharged (IDLE). If all internal banks have been precharged, then CKE
is used to gate the input buffers of the device. During power down the device is not refreshed. Therefore
the minimum refresh specification still applies during power down. The following timing diagram illustrates

power down mode.

- ===
- -

P CE

——
R

; ' ‘
CKE ! : : ;
‘ , ) Supplier specific |
! . “ 4 Minimumn Time %
: ‘ \ ' ; . '
Command NOP Y NOP ' '
. * L] : :
4 M | d‘:ks ; . : + New Ctmmand ; : )
As defined b ' ; ' i ' Accepted Here ! '
S,RE.CE.W, | ' : . : , : :
and Address ! - L . i - i
! : ! (( . Cannot Viblate Minimum Refresh Spectfication
Note: Clock Low-to-high transitions occur at the dotted lines. ;
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3.11.5.14-Self-Refresh Entry and Exit

In self refresh mode, the device refreshes itse!f without outside intervention. While the device is in self-re-

fresh mode, CKE is the only enabled input to the device. All other inputs including the clock are disabled and
any input is ignored. Seli-refresh mode is entered by precharging all banks and then inserting an auto—re-
fresh command with CKE low. EXxit from self-refresh mode is accomplished by starting the clock and then
asserting CKE. NOP commands must be asserted for a supplier—specified minimum period, which must in-
clude 3 clocks, to allow the device to return to the IDLE state.

External ;[\ 1\ Y AR AN AN AR
CKE——\ \)2 : ] jl'. (é. Sunp!i:TDaciﬁc

"_\_Z

—WN\\M\ :\\\\\\\\\?: 22 W
9( W?

OCCUR HERE

Note: Clock Low-to—high transitions occur at the dotted lines.
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3.11.5.15-CKE Timing for Clock Suspend )
The following timing diagram is shown for CKE when 1 or more banks of the device are active. The effect
on read data, write data, and command are all shown on the same diagram for reference only. The clock may
be suspended for one or more clock cycles.
. ‘ ' ' ' ' ' ' ' '
External | : s ! y ' Y ) ; :
Clock,
ek ; : ; . : : . : :
CKE H R " ' ' : "
L} 1 L] L] :
Internal
Clock | 4 i A A ' A !
(] 1 1 L] L] L} L] L]
Read ° : ' ' ‘ ‘ . ‘ ‘ ' \
- Qo : Q1 Q2 ; Qa Qa Qs : )
DATA | ] ; i ; i g : i '
: - : : i : : :
or : ‘ 3 § i b H S 5 i
Write | Do RN b\ 2 g fa } B} B
DATA | : P Nwrite Innibited /! : : ; :
Comman i E i E :
"ignored : ' ' '
Note: Clock Low-to—high transitions occur at the dotted lines.
)
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4.2 SRAM Modules

4.2.1 - 60 PIN ZIP/SIMM SRAM MODULE
CAPACITY—2 X 64K, 2 X 256K, 2 X 1M WORDS OF 4 BITS
CONFIGURATION—DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1M
WORDS—SELECTABLE AS 64K, 256K, OR 1M BY 8, 128K, 512K, OR 2M BY 4
PACKAGE—60 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4~1A

4.2.2 - 64 PIN ZIP/SIMM SRAM MODULE
CAPACITY—4 X 16K, 4 X 64K, 4 X 256K WORDS OF 8 BITS
CONFIGURATION—FOUR BANK MODULE USING DEVICES WITH 16K, 64K, OR 256K
WORDS—SELECTABLE AS 64K, 256K, OR 1M BY 8
32K, 128K, OR 512K, BY 16
16K, 64K, OR 256K BY 32
PACKAGE—&4 PIN SIP MODULEWITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4-1B

4.2.3 - 70 PIN ZIP/SIMM SRAM MODULE
CAPACITY—64K, 256K, 1M WORDS OF 8 BITS
CONFIGURATION—SINGLE BANK MODULE USING DEVICES WITH 64K, 256K, OR 1M
WORDS—SELECTABLE AS 64K, 256K, OR 1IMBY 9
LOGIC FEATURE—SEPARATELY CONTROLLABLE BIT FOR USE AS PARITY BIT
PACKAGE—70 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4-1C

4.2.4 - 76 PIN ZIP/SIMM SRAM MODULE
CAPACITY—2 X 64K, 2 X 256K, 2 X 1M WORDS OF 9 BITS
CONFIGURATION—DUAL BANK MODULE USING DEVICES WITH 84K, 256K, OR 1M
WORDS—SELECTABLE AS 84K, 256K, OR 1M BY 18
128K, 512K, OR2M BY 9
LOGIC FEATURE—2 SEPARATELY CONTROLLABLE BITS FOR USE AS PARITY BITS
PACKAGE-——76 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4-1D

4.3 DRAM Modules and Cards

4.3.1 - 22 PIN SIP/SIMM DRAM MODULE
CAPACITY—64K, 256K WORDS OF 4 BITS
CONFIGURATION—SINGLE SIDED MODULE USING 64K OR 256K DEVICES

- PACKAGE—22 PIN SIP MODULE

PIN ASSIGNMENTS—Fig. 4-2

4.3.2 - 24 PIN SIP/SIMM DRAM MODULE
CAPACITY—128K, 512K WORDS OF 4 BITS
CONFIGURATION—DOUBLE SIDED MODULE USING 84K OR 256K DEVICES
PACKAGE—24 PIN SIP MODULE
PIN ASSIGNMENTS—Fig. 4-2

4.3.3 - 30 PIN SIP/SIMM DRAM MODULE

i CAPACITY—84K, 256K, 1M, 4M WORDS OF 8 OR 8 BITS, & 16M WORDS OF 8 BITS
CONFIGURATION—SINGLE SIDED MODULE
| —USING 64K, 256K, 1M, 4M, OR 16M MEMORY DEVICES

LOGIC FEATURES—Some of the modules contain a “presence detect” feature which conists of
outputs that supply an encoded value which defines the storage capacity of the module.

PACKAGE—30 PIN SIP MODULE

PIN ASSIGNMENTS—Fig. 4-2
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4.3.4 — 30 PIN SIP/SIMM DRAM MODULE FAMILY

CAPACITY —B4K TO 8M WORDS OF 4 OR 5 BITS
~—128K TO 16M WORDS OF 2 BITS
~—256K TO 32M WORDS OF 1 BIT

CONFIGURATION—ONE OR TWO SIDED,

—USING 84K, 256K, 1M, OR 4M DEVICES
CAPACITY—32K, 64K, 128K, 256K WORDS OF 8 BITS
PACKAGE—30 PIN SIP MODULE
PIN ASSIGNMENT Fig. 4-3

4.3.5 - 40 PIN SIP/SIMM DRAM MODULE FAMILY

CAPACITY —64K TO 4M WORDS OF 16 OR 1B BITS

—B64K TO BM WORDS OF B OR 9 BITS

—128K TO.16M WORDS OF 4 BITS

—256K TO 32M WORDS OF 2 BITS

—512K TO 64M WORDS OF 1 BIT
CONFIGURATION—ONE OR TWO SIDED,

—USING 84K, 256K, 1M, OR 4M DEVICES

PACKAGE—40 PIN SIP MODULE
PIN ASSIGNMENTS—Fig. 44

4.3.6 — 23/25/26/28 PIN ZIP/SIMM DRAM MODULE FAMILY

CAPACITY —256K TO 16M WORDS OF 4 BIT
' —1M TO 864M WCRDS OF 1 BIT

CONFIGURATION-—DOUBLE SIDED, USING 1M, 4M, 16M, OR 64M DEVICES

PACKAGE—THE X4 MODULES, 26 PIN ZIP/SIP MODULE

THE X1 MODULES, 23 PIN ZIP/SIP MODULE

PIN ASSIGNMENTS—Fig. 4-5

NOTE: At the highest density using 64M memory devices, the modules must be expanded to 25 or
2B pins to provide the needed addresses. These modules will be defined in more detail when the
packages for the 64M memory devices have been defined.

4.3.7 -~ 72 PIN SIMM DRAM MODULE FAMILY

CAPACITY—256K, 512K, 1M, 2M, 4M, BM WORDS OF 36 BITS
CONFIGURATION~SINGLE OR DOUBLE SIDED MODULES
—USING 1M, 4M, OR 16M. MEMORY DEVICES
LOGIC FEATURES, These modules contain a “presence detect” feature which conists of output
pins which supply an encoded value whnch def:nes lhe storage capaclty and speed of the module.
PACKAGE—72 PIN SIMM MODULE -
PIN ASSIGNMENTS—Fig. 46

4.3.8 — 60 PIN DRAM CARD FAMILY

CAPACITY—812K, 1M, 2M, 4M, & 8M WORDS OF 16 OR 18 BITS
CONFIGURATION—SEVEN DIFFERENT CONFIGURATIONS
—USING 1Mb & 4Mb DEVICES AND WITH 1, 2, OR 4 RE CLOCKS.

LOGIC FEATURES, The cards contain a “PRESENCE DETECT" feature which conists of output
pins which supply an encoded value which defines the storage capacity, configuration, and speed
of the card.

PACKAGE—&0 PIN JEDEC MEMORY CARD

PIN ASSIGNMENTS—Fig. 4-7A

CONFIGURATION BLOCK DIAGRAMS—Fig. 4-78

Release 4
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4.3.9 - 88 PIN DRAM CARD FAMILY
CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, 64M, & 128M WORDS OF 36 BITS
CONFIGURATION—Ten Different Configurations Using 1mb, 4mb, 16mb, 84mb, & 256mb Devices
And With 2, Or 4 Re Clocks.

LOGIC FEATURES—The cards may be used with DATA BUS widths of X16/18 or X32/36— The
cards contain a “PRESENCE DETECT feature which conists of output pins which supply an en-
coded value which defines the storage capacity, configuration, and speed of the card.

PACKAGE—88 PIN JEDEC MEMORY CARD

PIN ASSIGNMENTS—Fig. 4-8A

CONFIGURATION BLOCK DIAGRAMS—Figs. 4-8C, 4-8D, 4-8E, & 4-8F

4.3.10 - 72 PIN SIMM DRAM ECC MODULE FAMILY
CAPACITY—256K, 512K, 1M, 2M, 4M, 8M WORDS OF 36 or 40 BITS
CONFIGURATION—SINGLE OR DOUBLE SIDED MODULES
—~—USING 1M, 4M, OR 16M. MEMORY DEVICES

LOGIC FEATURES, These modules are optimizedforECC applications. They are similarto but not
the same as the modules described in Fig. 4-6. The Standard defines a “presence detect” fea-
ture which conists of output pins which supply an encoded value which defines the storage ca-
pacity and speed of the module. The PD code identifies the presence of an ECC module as well
as the speed and organization of the module. The Standard also defines the logic organization of
the modules in Figs. 4-10B & 4-10C, )

PACKAGE—72 PIN SIMM MODULE

PIN ASSIGNMENTS—Fig. 4-10A

4.3.11 - 168 PIN DRAM SIMM FAMILY
CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:
—=64 BIT without PARITY
—72 BIT for PARITY CODES
—72 BIT for ECC CODES
—=80 BIT for ECC CODES
CONFIGURATION—21 Different Configurations are defined using various combinationa of X1, X4, X8,
X9, X16 and X18 memory devices.

LOGIC FEATURES—The modules contain “PRESENCE DETECT" and "IDENTITY™ featurs that
conist of output pins in the PDn and IDn fields which supply encoded values that define the stor-
age capacity, configuration, data word configuration, refresh mode, and speed of the module.

PACKAGE—168 PIN JEDEC MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES—Figs. 4-13 A, 4-13B, & 413C

CAPACITY / DEVICE CONFIGURATION TABLE—Fig. 4~13 D

CONFIGURATION BLOCK DIAGRAM—Figs. 4-13 E through 4-13 Y
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4.4 MULTIPLE TECHNOLOGY MEMORY CARDS AND MODULES

4.4.1 - 68 PIN MULTIPLE TECHNOLOGY MEMORY CARD FAMILY
CAPACITY—UP TO 32M WORDS OF 16 BITS
CONFIGURATION—ONE BASIC CONFIGURATION that allows the use of SRAM, EEFPROM,
EPROM, or ROM memory devices with software or firmware control 10 accomidate the device
characteristic differences.

LOGIC FEATURES,
—The card contains an intemal MEMORY called the "ATTRIBUTE MEMORY™; the contents de-

scribe the hardware and software characteristics, and use of the card.
— The card contains a "PRESENCE DETECT feature which conists of output pins which supply
an encoded value which defines the storage capacrty conflguratlon and speed of the ¢card.
PACKAGE—68 PIN JEDEC'MEMORY CARD ™
PIN ASSIGNMENTS—Fig. 4-9
MEMORY CARD OPERATION TRUTH TABLE— Page 4-25
MEMORY CARD SPECIFIC TERMINOLOGY-— Sec. 2.8, Page 2-13

4.4.2 - 80 PIN EEPROM SIMM FAMILY

CAPACITY—128K, 256K, 512K, 1M, 2M, 4M, & 8M WORDS OF 32 BITS

CONFIGURATION—Fitteen Different Configurations Using 1mb, 4mb, & 16mb Devices.

LOGIC FEATURES—The modules contain a “PRESENCE DETECT™ feature which conists of out-
put pins which supply an encoded value which defines the storage capacity, configuration, and
speed of the module.

PACKAGE—88B PIN JEDEC MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES—Fig. 4-12 A

CONFIGURATION BLOCK DIAGRAM—Figs. 4~-12 B

Release 4
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4 DEVICES LONG

8 OR 9 DEVICES LONG

PHYSICAL
ICONFIGURATION

SINGLE
BANK

DOUBLE
BANK

SINGLE
BANK

DOUBLE
BANK

VERSION

NX4

@4aNX1

2N X 4

NX8

"NX8(9)

“Nx8@)

16M X 8

"2N X 8(5)

HE8

2

TrIirr

S AR VS5 ** NC
o e e o S R S e
- e - = -

EO
- e - o

pos o o an wn ol o e o o o=

AJ

*% NC

o o e o o o
AB

b o e o -4
VDD VDD

S - ah a S g S s o & 4

&0
oo - o ———

Al

D

VD VDD VD
o - — e s - — —
> an S oEEs GRS G G S =S W e W S
DOO DCO
Sk X X L K K X _§ X T X T ¥ ¥ 3

AD AD AD
- —— - - a—

Al Al

- e -
CE

b - - - -

- - -

AD
o o ———
Al

Mm =~ ot B N -

e e - -

- e - - -
Ad

b = - - o o o o e o

0
—
CE
b oo - - -
AT .
b - - - -
P - -

Ad
b o= -

D1

Ad
. o c— e

1

e o e o s o  —

DO1
- — - —

o @D sm oo oy

s on an o o o --:--Il--g‘--

S X E T Y Y Y

DO3

p o a— o -
L

b o st
Al

b - ar w> on (o e o an o

A3
T T ¥ T T = Y

A7

SR A N L LT
---—-----2------—
DQ3
Ty Y e T

AE ]
SR T Ay

A7 AT

b 0w == - -
AS
xTrrrr
D3
o o o = o o

AE
o o o - -

AT

ﬂiﬁ!ﬂiﬁﬁlﬁﬁlﬁﬁﬁﬁﬁﬁﬁE]EE}HE-}EE"}[

DQ4 DO+ DO4 DQ4 DQ4
s o ap v S0 N G S D PGP D AP T S G OGP f Gh ETED GF SR S G G GEED GRS G ah G TRl GRS Eb G S0 S b e s G o
17 D2 Das A3 AR AB AB
o G G G OGP N G D Oh AR G N TR GD TS G5 SF §S Sh SRS S5 OB b G5 S ST WS oSS SD G G5 GRS S i GEes B S ws oAb o
18 AD Ad AZ A2 A9 A9 AZ o]
e o o e e ——— o —— = = -  — ' - ]
19 RE RE3 AD AD " A10 NC A10 RE2
i G Gn S5 G G S S S a0 S e P . h-__-- S K ¥ K L N X & N __}X - X F JX- N ¥ ¥ ¥ J—§ ¥
20 D3 AS REY RE DOs DOS OS5 DOS
21 =] voo_ | D3 DS w w w w
= A R X X K 2 X J L N X T JF X K N_XK_J _ K X _J _E_JX_JL_ X L X X L J§ & _ X T X % _J X §E_ T ¥ X
22 vss vss o vSS VS VSS vSS
e - G Ge o L F X N X ¥ X X ¥ ¥ N _¥X ¥ N K ¥ ¥ ¥ ¥ N ¥ ¥ W ¥
23 VSS V8§ DO DOS DO6
-ﬁ‘-- L2 KX _§ X X X 2 L R _J X __JF_ R N _T 3% X ¥ T ¥ § ¥
24 - NC N PD1 11 PD1
oo - . G S G W D I G G G e G e
25 par par
= 26 08 PD2 NC
- - - — e e o o — ] -
2 27 RE RE RE RE
--g._---_--..-------—-
= 28 CEs NC NC
-----P---II--—------
= 25 NG
e e T P B S W W S S G S S S dEe W e
f<te 30 VoD VDD

TOP VIEW

" * T ONTHE 30 PIN MODULE, M & 4M DEVICES MAY BE USED. PINS 18 & 19 ARE
USED TO PROVIDE ADDRESS EXPANSION. THE OTHER MODULES WILL

ACCOMIDATE 64K & 256K DEVICES ONLY.
" OPTIONAL VSS

= NC FOR SINGLE BANK VERSION

$ OPTIONAL VSS WHEN A8 NOT NEEDED

# OPTIONAL REFRESH (F) FUNCTION

€@ ON THE 22 PIN 4N X 1 MODULE, 1 MB & 4 MB DEVICES MAY BE USED. PIN171S
USED FOR ADDRESS EXPANSION

% POTENTIAL VS5

CONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY DEVICES ON THE MODULE, GIVING

LENGTH AND NUMBER OF SIDES POPULATED.

VERSION IS THE LOGIC ORGANIZATION OF THE MODULE WHERE "N IS THE CAPACITY OF THE MEMORY DEVICE USED.

Release 4

FIGURE 4-2
22, 24,& 30 PIN DRAM MODULES

PRESENCE DETECT
TRUTH TABLE
SIZE256K512K| 1M

PIN
PD1] L | H | L
PD2] H| L | L
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PHYSICAL
CONFIGURATION

4 OR 5 DEVICES LONG
SINGLE SIDED

4 OR'5 DEVICES LONG
DOUBLE SIDED

VERSION

NX45) | anx2 | anx1

INX4(5)| eNx2 | BNX1
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.
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o o

30 PIN
SIP MODULE
TOP VIEW
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NC Q
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-
e, s s o - -
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et B T R R
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D1 DO NC

s . ——— - - - —

D1 Do NC

1 _] )
i - e W m b e S WS SR WS GEPRD S EE EE S R SR GE D D b R e S G S
SS =
s - - S a W - L L A R

= e S S -

bttt et bt mhatedbede e ol kol etk aalisondien

NC

NC CE4

L L e T P LR R R R KK
et T BTt ol Tl s ddhe et st —

-ﬁ---ﬁu------P--“---Lﬁ---ﬂw--ﬂﬂ“—P-“---

RE|

S o
[ SR Ry I S T T e e
-
-

® PIN 6 RESERVED FOR OPTIONAL REFRESH (F} WHEN NOT NEEDED FOR A10

ONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY
gEF!CES ON THE MODULE, GiVING LENGTH AND NUMBER OF SIDES POPULATED

VERSION IS THE LOGIC DRGANIZATION OF THE MODULE WHERE "N* IS THE

CAPACITY OF THE MEMORY DEVICE USED

MEMORY DEVICES WITH A CAPACITY OF UP TO 4Mb BY 1 CAN BE ACCOMIDATED

ON THE MODULES DEFINED IN THIS STANDARD

FIGURE 4-3

30 PIN DRAM MODULE FAMILY

Release 1
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PRESENCE DETECT TRUTH TABLE
PIN# |PINNAME || PIN# 1PINNAME | [conriguraTiON| tRAC |ETT|PD1]PD2]PD3| PDS
L vSs 37 DQ17 1MB (256K X 38/40) {100nS| © | s | 0] s | s
2 DQo 38 DQ35 Bons| o[ sl Ccl o] s
3 DQ18 39 VS5 7ons| 0| s|]ofs]|] oo
4 DO 40 CEO0 s6onsS| ol s|olof o
== 2MB (512KX36) [100nS] O [ O | S| 5| S
5 DQ19 .. : CE2 sgons| olofs|ofs
6 DQ2 42 CE3 s 0o s|s[o
7 DQ20 43 CE1 sonS| 0Ol o]l sl o] o
8 Da3 44 RED 4MB (1M X 36) wons| o s|{s|s]|s
=== sgons| ol s|[slo]s
9 DQ21 45 NC, RE1 ol ol e Tel s o
10 VDD a6 NC sons| ol s [ sl oo
11 NU 47 w 8MB (2M X 36) 1wons| cJolofls]s
12 AD 48 NC (ECC) sons| ololofo]s
7ons| cJo]o|ls|o
L Al AS D09 sons| ojJo|e |l o] o
14 A2 50 DQ27 16MB (4M X 36)  ]100nS] O 1 S O] 51 3
15 A3 51 DQ10 BOnS| O| s|o| O] S
16 Ad 52 DQ28 7wnS| O 5 |]Oofs| o
sons] ol sTol o]l o
Lid A3 B Do 32MB (8M X 36) 00nS) Ol O S| S ]S
18 A6 54 _DQ2g 8ns] 00| S| o0 s
19 NC, A10 55 DQ12 70nS| 0oJo|s]|sf|o
20 DQ4 56 DQ30 6ns| OJols| o] oo
21 DQ22 P Da13 [0 = OPEN CIRCUIT (NO CONNECTION)
22 — 58 S = CONNECTED TO VS5
DQs DQ31__ |  |Note: The ETT Function (Pin 48) is not a defined function for
23 DQ23 58 VDD the devices in this standard, howaver, it is used in a companion
24 Das 60 DQ32 Standard for 72 pin ECC modules shown in Fig. 4~10. The
25 prasence of a VSS connection on this pin signifies that an ECC
Duas ol DR moduls has baan insertad.
26 DQ7 62 DQ33
27 DQ2s 63 pQis CONFIGURATION PIN ASSIGNMENT TABLE
28 A7 64 DQ34 MODULE SIZE, 36 BIT WORDS
29 Nc A11 65 0016 PIN # | 256K | 512K M 2M 4M BM
a0 | voo W 6 | NG | - [ 19 [N Nc-— [ Ne- |- NC-|ato | ato |-
31 AB 67 PD1 20 | NC | NC | NG | NC | ATT | AN
32 NC, A9 68 PD2 - )N R NE LA LA AR s
33 NC.RE3 69 PD3 33 | NC | RE3 | NC | RE3 | NC | RE3 |
34 RE2 70 PD4 45 | NC | REY | NC | RE1 | NC | REY
e *A11 on Pin 29 is used onmodules containing devices that re-
35 DQ26 4 NC quimsth‘I Ftlgw nr:I 10 COLUMN addrassas?
36 DQs 72 VSS NOTE - This family of pinouts is approved for use in SIMM
= modules which are nominally 4.25" long and with aheightwhich
varies depancing on the configuration and the memory davices
used. See JEDEC Publication 95.
FIGURE 4-6
256K TO 8M BY 36. 72 PIN DRAM MODULE FAMILY
Release 4
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Page 4-16
PD4 | PD5 )
512K TO 8M X 18 DRAM CARD SPEED (IRAC)| 58 | 57
RONS | vSS | VSS
) 70NS | vss | NC
[ vss |1 Do (2 [ PD3_ B0 NS NC | VsS
PD1 | 3 oo 4 | PD2 S0 NS NC | NC
oo g 4.1 P | e
L 1] & 8 LR PD SPEED TABLE
ey oY 7 e 8 8 _|sEe NG :
| vss_| o] oo 10 A0
NC |14 oo 12| NC | PD{ PD2 | PD3
A1 (13 | DD M| Voo | CONFIGURATION 3| 4 | 2
A2 |15 oo (6| A3 S12K X 16/18 2RE_|VSS| NC_| Vss
[ vss |17 oo 18| A4 IMX16/184RE |VSS| NC | NC
|oce, N[ 19 oo 20 [pat7,nNg 2M X16/182 RE | NC| VSS | vss
DQO |21 | oo (2| vee | 4M X 16/184 RE [ NC| VSS | NC
| Da1_|23] oo 24| D09 | 1M X 16/18 1 RE _|vss| vss | vss
| vss_|2s | Do |26 | Da10 4Mx16)'131FIE NC| NC |vss
| D227 ] oo 28| pati | 8M X 16/18 2 RE_|VSS| VSS | NC
| Da3_|29 oo EIR=N NOGARD |NC| NC | NC
B Wi @ o AR R PD CONFIGURATION TABLE
| VS5 133 il cadl o2l 8 :
| Das_|35 | oo %6 | DQi4 )
DQs |37 Do 38| vce PIN NUMBER
[ Da7 |39 | oo 20 [ DQ15 | CONFIGURATION 50 |53 | 62 | 8 | 7
vss Jar oo (42| Date | 12K X16/18 2RE | NC | NC | RET | NC | NC
| CEO_143 oo [a4| "as | [1mx:3184AE [ NC | NC | RE1 | RE2 | RE3
| A5 |45 DD (46| VCC_| |2M X 16/182 RE |1 A8 | NC [ RE1 | NC | NC
A7 47 oo (48] AB | |4MX16/184 AE | A8 | NC | RE1 | RE2 | RE3
[ vss_|a9 oo 50 [«nonc| [1Mx16n81RE | A9 [NC | NC | NC | NC
| REO_|51 | Do 52 [«RET, NG| [ 4mMx16/181RE | A9 [A10] NC | NC | NC
AIONCIS3 ) .| DD f _184) NC | 8M X 16/18 2 FE | AS | A10 | RE1 | NC_ NC
CE1_I55 oo 56| Voo | CONFIGURATION PIN ASSIGNMENT TABLE
[ Pos |57] (oo [s] Poe ]
[ vss |50 oo 80| NC Pins 19 & 20 (DQ8 & DQ 17) are NC for X16 Versions
B

TOP VEW
* SEE TABLE FOR FUNCTION ASSIGNMENTS FOR THESE PINS
AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION

FIGURE 4-7A
512K TO 8M BY 16 or 18 DRAM CARD

Release 2
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CARD AVAIL. AVERAGE
PD BITS CARD DRAM ADDR.| RE CE PAGE REFRESH
5 4 3 2 1 |DENSITY ORGANIZATION | REQ'D) ADDR.|ADDR.| DEPTH | INTERVAL NOTES
1111 1 NOCARD NO CARD INSTALLED
10000 1MB 256K X 1,4,16,18 | 18 ] 9 512 125ms
00000 2MB 256K X 1,4,16,18 | 1B 9 9 512 125 ms
10001 2MB 512K X8, 9 19 10 °] 512 125 ms
co0o00 1 4 MB 512K %8, 9 19 10 9 512 125ms
10010)] 4MB 1MX1,4, 16, 18 20 10 10 1024 125ms
00010 8 MB 1MX1,4,16, 18 20 10 10 1024 125 ms
11010 4 MB 1M X 1§, 18 20 12 8 256 e2ms
01010 B MB 1M X 16,18 20 12 8 256 62ms
10011 8 MB 2M X8, 8 21 1" 10 1024 125 msS
0001 1}|16MB 2M X8, 9 21 1 10 1024 125 ms
10100} 16MB AM X 1,4 16,18 22 12 11 1024 62ms SUPPORT 12/10 AND 11/11 ADDRESS
00100|32MB | 4MX1,4, 16,18 2 12 11 1024 62ms SUPPORT 12/10 AND 11/11 ADDRESS
10101 32mB BMXE, 9 23 13 *11 1024 62 ms SUPPORT 13110 AND 12/11 ADDRESS
001 01| 64MB BM X8, 8 23 13 11 P1024 62ms SUPPORT 13/10 AND 12111 ADDRESS
101 10| 64MB 16M X 1,4, 16, 18 24 14 " 1024 3a1ms SUPPORT 13/11 AND 14/10 ADDRESS
00110 |128MB 16M X 1, 4, 16, 18 24 14 11 1024 31 ms SUPPORT 13711 AND 14/10 ADDRESS

* INDICATES REDUNDANT ADDRESS THAT MUST BE PROVIDED AT CE\ TIME (TO ALLOW USE OF MIXED DRAM ADDRESSING)
** PAGE DEPTH DETERMINED BY THE SMALLEST CE\ADDRESS DRAM
“*~ ALL DENSITIES ASSUME 4 BYTE CARD DATA WIDTH (32 OR 36 BITS)
FOR THE PDn PINS, 1= NC, 0= VSS

MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE

BASE PIN NUMBER

DEVICE CONFIGN | 8 11 15 17 25 27 35 37

1M ,2565x36.,z§§ 5V|NC| 5V | NC NC | 5V | NC 5V
1M|si2kx36 4RE | SV | NC | 5V | NC | NC | 5V | NC | 5V
am| 1mMx3s2RE | 5V | NC | 5V | NC | NC | 5V | NC | 5V
am| amxas 4R[SV INC| sv | NC | NCc | sv | NC | sV
16M 4MX36‘2§_§ SV, NG NG, 33V] SY.NC | NG,33V | NC,a3V] SVNC | NC.a3V] SV.NC

16M BMXSB,-tE(-E' SV,NC INC,33V] SV.NC | NC 33V | NC.33V]| SV NC |NC.33V| SV.NC

64M| 1M x38,2RE | NC |33V| NC |33V |33V | NC |33V | NC

eam | 32mx 38, 4RE | NC [3av] NC |aav | a3av] NC |33V | NC
2sem | 6amx 36 2RE | NC |33V| NC |33V | 33V | NC | 33V | NC
256M h2eM X 36 4 AE | NC |33V| NC | 33V | 33V | NC | 33V | NC

VCC POWER PIN ASSIGNMENT TABLE

FIGURE 4-8B

256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY CONFIGURATION TABLES
Release 4
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- BLOCK DIAGRAM for 512K /2M/EM/32M X 36 or IM/4M/16M/64M X 18
USING X8 or X9 DRAM )

DQ11&— DQ2 DQ29e—— DQ2
DQ12¢&——— DQ3 DQ30e——— DQ3

AQ13 e DQ4 D1 DQ31e——— DO4 D3
AQ14e—— DQS5 DQ3ae—— DQS

AQ16e—— DQ7 DQO34e——— DO7
AQ17 &—— DQ8 DQ35e—— DQB
<L 1°¢ '

* BASE MEMORY DEVICE

WORD ORGANIZATION

D0-D3 | ADDRESS
512K X 36 or 1M X 18 4M (X9) [ A0 - A8
| 2M X 36 or 4M X 18 16M (X9)| AD-A10
8M X 36 or 16M X 18 64M (X8)| AD-A12

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in
bits and the data interface configuration

will be connected 1o for an 18 bit bus ourside the card
In a 36 bit system, RE0Q and RE2 will be actuated si
note 2: The card contains 4 bytes of data; 2 byte operation is allowed.

FIGURE 4-8C

256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS
Release 4
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BLOCK DIAGRAM for 1M /4AM/16M/64M X 36 or 2M/BM/32M/128M X 18
USING X8 or X9 DRAM
RE1 o RE3 o—
B0 e——— A2 o—————————
CEO » Cez
W e » W e =
AQO-An
DQO &—1 DQO0 DQO DQ1g#— DQO DQo
DQ1 &= DO DQ1 DQ1pe— DQ1 DQ1
DQ2 e—— DQ2 DQ2 DQ2oe—— DQ2 DQ2
DQ3 e&——— DQ3 DQ3 DQ21e——1 DQ3 DQ3
DQ4 &—— DO4 DQ4 DQ22e——— DQ4 DQ4
pas e— pas DO pos D4 pQzae— pas D2 oas D6
DQs e—— DO6 DQ6 DQ24e~—— DQB DQs
DQ7 =i DQ7 - paz DQ2se—{ DQ7 DQ?
D08 e—— DQ8 oo} Da26e— DQB DQs
= |© =1¢ = ¢ =€
CE1 »ﬂ ? A CE3 ? ]—--l
DQ9 &——— DQO pao DQ27e—— DQO DQo
DQ1oe— DQ1 DQ1 DQz8e— DQ1 DOt
DQ11e—— D@2 DQ2 DQ29e—{ DQ2 DQ2
DQi2e— DQ3 DQ3 DQ3oe—— DQ3 D3
AQ13e—— DQ4 D1 DQ4 D5 DQ31 &~ DQ4 D3 DQ4 D7
AQ14e——— DQ5 DQs DQ32#———— DQS DQs
AQ15e——— DQ5 DQs DQ33e——— DQs DQ6
AQise—— DQ7 pa7 DQ34e——— DQ7 DQ7
AQ17e————{ D08 pas DQ3ase—— DS DQE
= ¢ =L=1¢ = 1€ =
* BASE MEMORY-DEVICE
WORD ORGANIZATION
D0 -D7 | ADDRESS
TM X 36 or 2M X 1 4M(X9) | AD—A9
[AM X 360r8MX18 | 16M(X9)| "A0=A10 ] —
LI6MX 360r32M X 18 | 64M(X9)] AOC-A12

* NOTE: The BASE MEMORY DEVICE columns give the total devica capacity in
bits and the data interface configuration

note 1: In an 18 bus system, RED and RE2 (also RE1 and RE3) will ba controlled independentty
and the data bus will be connected to for an 18 bit bus ourside the card

In & 36 bit system, REQ and RE2 (also RE1 and RE3) will be actuated simultaneously
note 2: The card contains 4 bytes of data; 2 byte operation is allowed.

FIGURE 4-8D
256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS

Release 4
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BLOCK DIAGRAM for 256K /1M/4NV16M/64M X 36 or 512K/2M/8M/32M/128M X 18 :
USING X4 and X1 DRAM )

DQo = DQO DQis®—— DQO

DQt e—— DAt DO19e——— D01

DQ2 e——— DQ2 pQ2os———my paz D4

DQ3 @———i D3 ° DQ218———v DQ3
=10 L

DQ4 &=—— DQO DQzze—— DQO

DQs e—— DQ1 . DQz3e— DQ1

DQs e— DQ2 pQz4e—— paz 25

DQ7 e— DQ3 DQ2se— DQ3
=16 =106

DQs bDa Mo DQ26 DO M2

DQy ®=—— DQO pQ27e—— DQO

DQ10e—— DQ1 1,y DQzse—~— DQ1

pat1e—— paz pazge— paz D6 s

DQi2e—— DQ3 DQ3oce—{ paa : )
B cpne < L6

DQ138=——— DOO po31e—— pQo

DQ14e—— DO1 1. pQ3ze——{ DO1

Do15e—— DQ2 poase—— paz2D7

DQ16—— DO3 DQase——— DQ3
w18 = 1¢
T WITT S EERE

DO1?f-fT- Do M1 DQ358——= DO M3

* BASE MEMORY DEVICE

WORD ORGANIZATION

DO~D7 | MO-M3 | ADDRESS
1

(256K X 36 or 519K X 18] 1M (X4) | 256K (X1 | AO - AB

TM X 36 of 2M X 18 aM (X4) | 1M (X1) | AO=A9
4M X 36 or BM X 18 T6M (X4)|_4M (X1) | A0 — A11

16M X 36 or 32M X 18| 64M (X4)| 16M (X1) | A0 = A13

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in
bits and the data interface configuration
note 1: Inan 18 bus system, RED and RE2 will be controlled independently and the data bus will be
connectad to for an 18 bit bus oursida the card
In a 36 bit system, REQ and RE2 will be actuated simultaneously
note 2: The card contains 4 bytes of data; 2 byte oparation is allowed.

FIGURE 4-8E |

256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS
Release 4
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BLOCK DIAGRAM for 512K/2M/8M/32M/32M/128M X 36 or 1M/AM/16N/256M X 18
USING X4 and X1 DRAM .
FE) e . RE3 ®
HED @ FE2 o— —
CEC o— 1 | TE2 e
w Y —. _——
AC=An

boo e—— DGO Do DQ1§e~—— DQO Dao
DQ1 e———v DQ1 Dot DQ19e—— DQ1 DQ1
pa2 e—— poz D0 pa2 P8 | pozpe—— po2 D4 paz D12
DQ3 +—— DQ3 pas3 DQ21e—— DQ3 DaQ32

e ¢ =16 L6
DQ4 &—— DOO faleli] DQ2ze— DQO DQo
pas e— pat Q1 DQ23e——— DQ1 Da1
pos e—— paz D1 paz D9 | pozae— paz D5 paz P13
DQ7 e— DQ3 DQ3 DQ2se— DQ3 DQ3

8 =6 =18 =1
pas =——{ ba Mo Do M4 | Dozée—Da M2 DQ M6
£Ft » } ? g )RR ] 1 :I"'}
bQs »— bao DQo DQz7e— DQO DQo
bQ10e—— DQ1 pa1 DQ2se—— DQ1 pai
pQ11 #——i po2 D2 ooz 010 | pazge———oi paz D6 paz D14
DQ126—— DQ3 0Q3 DQ3ge— DQ3 DQ3

=16 =@ =18 =1¢
DQ138——i DGO DQo DQ31e—— DQD DQo
DO14 @ DO DQ1 D328 DO Do
DQ15e——y Da2 B3 ooz P11 | poaze——vg paz P7 paz D15
DQ168—— DA3 503 poase—— DG3 DQ3

=16 e =18 &Le
DQi7e—— DQ M1 oa Ms DQase—— DQ M3 DQ M7

* BASE MEMORY DEVICE
WORD ORGANIZATION
Do -D15! M0O- M7 | ADDRESS

512K X 36 or 1M X 18 1M (X4) 255?_(?1) AQ -~ AB

2M X 35 0r4M X 18 4M (X4 1M (X1) AD - A9

BM X 36 0r 16M X 18 T6M (X4)] _4M (X1) | AO — A1l

35M X 36 or 64M X 18 | BaM (X4 | 16M (X1) | A0 — A13

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in
bits and the data interface configuration
rote 1: In an 18 bus system, REC and RE2 (also RE1 AND RE3) will be controiled indapendently and the data
bus will be connected to for an 1B bit bus ourside the card,
In a 36 bit system, REO and REZ2 (also RE1 and RE3) will be actuated simulianeously
note 2: The card contains 4 bytes of data; 2 byta operation is allowed.

FIGURE 4-8F
256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS
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|

UP TO 32M X 16 MEMORY CARD

i —

Vvss |35 oo 1] vsSs
b= = e s e e e e
(S0 Je] |oo| [2[Dbas
(oo Jo7] (oo [a]pos
a2 [%] oo [4]Das ]

_DQ‘!S____ oo 5| Dae |

DQ14 | 40 0o -] DQ7
————— o] g —

DQ15 | 41 oD 7 3]

P e - ;

E2 42 oo 8 A10
. . A i e
__F 43 oo [°) G
_ﬁFU 44 oo 0] A1
_EFU 45 oD 11 A8
| A17_146 B M 12} 48

A1B | 47 0o 0o 13 _{\_13

A19 |48 oo 14] Al4
— s — e ] e —

A20 |49 oo 151 W, P
e L =
| A21_[50 b £ g
| veC_|51 oo 17| vcc

# | VPP2 | 52 oo 18 VPP‘E_* )
._E__SS_ oo 19 Al8
[ A23 |54 "= (20 A1S | 4 NOTE: When the VPP1 & VPP2 pins are not active and

A24 |55 oo 21__512 connecied to the programming supply for the pur—
[~ aos | 56 | E 2l pose of altering programmable memory, these
_%__:_ : g —g———z-— pins must be connected to VCC,

e Y
|_RFU_|1 59 o8 25| M |

RFU |60 oo 26| A3
-“—_- . LG e GG T
| ARG _|61] (@O} |27] A2 f B
|_802_ |62 | BB 281 Al
|_B01_163) Q8 2| A0

DQ8 |64 oo 30| DQO

b |65 |oo| [ai]pai]

DQ10 | 66 Do 2| DQ2 —— i
At o | wo | *NOTE: This Standard is applicable to , EPROM,
|_CD2_| 67 ] oo £ OTPROM, EEPROM, and FLASH Memory. Itis

vss |68 oo 34| vss not applicable to DRAM.

| ™1 ] See Sec. 2.8 for definitions of the special pin names used in this standard
TOP VIEW

FIGURE 4-9A
UP TO 32M by 16 MULTIPLE TECHNOLOGY MEMORY CARD ,

Jedec 0007817
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Main Memory Read Function for all types of Memory Card except DRAM
MODE RG|E2|E1|A0] G | W | vPP2 | vPP1 PO15-DQE[DA7-DQ0
Standby Mode X|HIHIX | XX VCC VCC ngh«Z High-Z
Byte Access (B bits) HlH|L|L]|L]|H]| vec | vec | High-Z |Even-Byte
HIHJLIHJL]H]VCC | VCC | High-Z | Odd-Byte
Word Access (16bits) | H | L | L | X |L]|H| VCC | VCC | Odd-Byte |Even—Byte
Odd-ByteOnlyAccess | H | L |H I X |L |H| VCC | VCC [Odd-Byte| High-Z |
Main Memory Write Function for SRAM and EEPROM
MODE RG | E2|e1 A0l G | W | ver2 | vPP1 Po15-DQEDO7-DQO
| Standby Mode" x| HIH[x|xIx|wvee | veec | xx XX
Byte Access (8 bits) HIH[L|lL]H]L] veec | vec | xx |EvenByte
HlHlce|Hln]|t]lvee | vec | XXX _ |Odd-Byte
WordAccess (16bits) { H | L 1L | X {H[L | VCC | VCC |Odd-Byte |Even—Byte
Odd-Byte OnlyAccess |H | L {H [ x |H L | vec | vec |Odd-Byte| High-2Z
Main Memory Write Function for OTPROM, EPROM, and FLASH Memory
MODE RG] E2]E1 A0 G | W | vPP2 | VPP1_DQ15-DQOB DQ7-D00
Standby Mode X | H1H | X | X|X bocveehoc.vee] XXX | xxX
Byte Access (8 bits) HiHjL|LJHIL]} VCC | VPP XXX |Even-Byte
HIHJLIHIHIL ]} VPP | VCC XXX | Odd-Byte
WordAccess (16bits) j H | L] L | X IH|L ]| VPP | VPP |Odd-Byte |Even-Byte
Odd-ByteOniyAccess | H | LI H | X |H L | VPP | VCC |Odd-Byte XXX
Attribute Memory Read Function
MODE RG | E2|E1A0] G [ W | ver2 | vPP1 PQ15-D08DQ7-DQ0
Standby Mode X HIHIXIXIX]|VeC | VOC | High-Z | High—Z
Byte Access (8 bits) LIH[L|L|e]|H]| vec | vec | High-z |Even-Byte
L{H]Llr|L|H]|vec | vec | Highwz | NotValid
Word Access (16bits) | L | L | L { X | L |H{VCC | VCC | NotValid |Even-Byte
Odd-Byte OniyAccess | L | L | H [ X |L [H|Vvec | vec | Notvaid | High-Z
Attribute Memory Write Function for SRAM and EEPROM
MODE RG | E2|E1]A0] G [ W | veP2 | VPP1 PO15-DO8DA7-DQ0
| Standby Mode x[Hln|x]x|x|vee ] vee | xxx XXX
Byta Access (8 bits) LIH}JL|JL}JH]L]|VCC | VCC XXX |Even-Byte
LIHILIH]JHIL | VCC | VEC X X0
Word Access (16bits) | L | L | L | X [H L |vec | veC | XxX |Even-Byte
Odd—ByteOnlyAccess | L | L] H [ X | HIL ]| VCC | VCC XX XX
Attribute Memory Write Function for OTPROM, EPROM, and FLASH Memory
[ MoDE AG[E2[E1 [a0] G [w [ veez [vers [ oo [0o7-DQ0]
| Standby Mode X|{HIHIX| X[ X hecveevec vepl XXX XXX
Byte Access (8 bits) Lin{eloefrlo]veec | v | xxx [even-Byte
LiWJLIHIHILI VCC | VCC XXX XXX
Word Access (16bits) | L | L|L [x[HIL]| VPP | VPP | XXX _|Even-Bytel
[odd-Byte Onyaccess [ L [t u[xTn]i T ver | vee ] oo 1 xxx
NOTE: For those pins in the above lables where "VCC, VPP" is specitied, either supply may be used for programming at

to withstand VPP without damaae.

8
1]
g
£

the ootion of the manulacturer, However those cards which use V
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PRESENCE DETECT TRUTH TABLE
PIN# |PINNAME || PIN# |PINNAME TYPE |iRAC|ECT PD1 PDZ PDA PDA #PD3
1 vss 37 Da19 256K X 36oraoj 100n8] S| s) ol sl s| o
2 DQo 38 DQ20 8ons] s| s| ol o] s| o
3 Da1 39 VSS 70ns| s| s| o]l 81 o] o
4 DQ2 40 CED gonsl st sl ol ol ol o
512Kk X36ora0{100ns[ S| o s| s| s o
5 pas 41| NC,A10 el tl ot e e
6 Do4 42 NC, A11 70nS] s] ol sl s| o} o
T DQs 43 NC, CE1 LSong Sl Ol S ol 0
8 DOS a4 RED IMX36ordapf100rs! sl S| s| s| s| o
S sonsl sl sl slolsTo
9 par. . 45 | NC,RE1. mosl sl sl sl s ol
10 vDD 46 baz1 sopsl st sl sl ol ol o
11 PD5 47 W ral100ns! sl ol ol sl sl o
12 48 Bops| St Ol ol Ol s1 ©
13 :10 49 :‘—‘—g; 2005 | olol slolo
g0nS i _SL O] Ol O1 O]
14 A2 50 DQ23 aMX36ord0| 8ons| s|] s| o] o] s} s
15 A3 51 DQ24 70nS| s|] s|] o] s| O] s
16 Al 52 DQ25 fonSl Sl el ol oloLs
7 = sons] s| sl ol si sl s
AS Dba2s suxssoradeons] sT ol sTol sT's
18 A6 54 DQ27 70n5] s| ol sl s| ol s
19 G 55 DQ29 éons) s) O} s) O] Ol S
20 56 50 nS S [e] -] 5 S ]
2 DQ8 = DQz29 O = OPEN CIRCUIT (NO CONNECTION)
D@s _DQ30 | S = CONNECTED TO VSS
22 DQ10 58 DQ31 “ECT Pin: VSS for ECC Module, OPEN for NON ECC Module
23 Da11 59 VDD # Tha connection of PD3 to VSS must be made through a 2..6 K rasistor
24 DQ12 60 DQ32
25 DQ13 61 DQ33
26 DQ14 62 DQ34 CONFIGURATION PIN ASSIGNMENT TABLE
27 DQ15 63 DQ35 MODULE SIZE, 36 or 40 BIT WORDS
28 A7 64 DQ36/NC PIN# | 256K | 512K | 1M | 2M | 4M | BM
.29 DQ16 65 | DQ37NC | | 32 [ Nc [ N | as | As | A9 | A9
30 VDD 66 DQ38/NC 4 [ ne | nc [ nc | Ne | at0 | a0
31 A8 67 PD1 42 | Ne | NCc | NG | NC | A11 | ATT
32 A9 68 PD2 43 | nc | CE1 | nc | GE1 | NC | TEY
33 NC 69 PD3 45 | Nc | BE1 | Nc | RET | NC | RER
gt NC L Lot NOTE - This tamily of pinouts is approved for use in SIMM
35 DQ26 71 DQ38/NC rrmuwmcr_‘amnorrﬁnayus';ongmwimwg;tm
36 Dos 72 vss. i g Sy gt ook
FIGURE 4-10A

256K TO 8M BY 36 or 40, 72 PIN ECC DRAM MODULE PINOUT
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HE e
TE o
'G' =
W - .
oan F
DQo e DQO DQ20e—— DQO
DQ1 e—— DQ1 DQz1e—— DQ1
Doz #— Dc2 MO poze—— Doz M5
DQ3 & DC3 DQ23e— DQ3
D4 e——— DQO DQ24e—— DQO
pQs e——— D1 DQ25e— DQ1
pas e——{ b2 M1 po26e—— Doz M6
DQ7 e— DQ3 DQ27e———] DO3
DQs e—— DQC DQ28e———— DQO
by &— DQ1 DQ29e——— DO
oaloe—— Doz M2 DQi0e——oy, Doz M7
DQ11 8e——— DQ3 DQ31@==—{ D03
DQ12e—— DQO DQ32e———— D0
DQI3e—— DA1 ., DQ33e~——— DQ1
DQ14e— DQ2 DOMe— Doz M8
DQ1se—— DQ3 DQ35e=——= DQ3 .
W renmees TRCETEE - - oo oo :
DQ16@=—— DQD '+ DQ36e——— DQO This device is :
DQ17 o= DQ1 Ma : DQ37 g D1 not used in the !
DQ18e— DQ2 | DQ3ge——— D2 M8 | X36modules ;
DQ19e—— DQ3 ' DQ3age—— DQ3 :

BLOCK DIAGRAM for 256K/1M/4M X 36 or 40 USING X4 DRAM

FIGURE 4-10B
256K TO 8M BY 36 or 40, 72 PIN ECC DRAM MODULE, BLOCK DIAGRAM

Release 4

Jedec 0007820

I _ _ T x0056-141]
141



JEDEC Standard No. 21-C

Page 4-28
HED &
CED »
FET ®
TH »
G &
W e
AO-An [T O 0 ‘.:'.'z;-'if.:‘:.L 2 I I ] R e o e B mm,ﬁ
DQO = DQD DQo DQ20 ®= DQO — DQo
DQ1 & DQ1 1 DQ1 DQ21 (s }] — D1
pgze— paz MO —Hpgz M0 DQ22 paz M5 Hpaz Mis
DQ3 & DQ3 — Da3 D23 & DQ3 — D3
1NN i~ 1111 Pt |11 ZEEEEE
DQ4 DQO DQo DQo
D 1 1 DOt
base—loa: Mt [pgas M gg; M16
pQ7 DQ3 — Da3 DQ3
s LT by T T11
DQs —| DQO — Deo
DQs e— D1 — Dot
paim— baz M2 |dpgx Mi2
pQ1®— DQ3 — DQ3 ;
EITIL [TTI
DO1a— DOO DO DQ32 e— DO L pao
DQ13— DQ1 DAl D33 e—{ DA1 | pba1
paie— Doz M3 poz M13 Doase— Doz M8 [dpg2 MiB
pQ1»— DO3 DQ3 DQ35 e— DQ3 — D3
FITITT TIIIT1T i-------= L TECTL DT DI Sy
DQ18— DQD | bao ' DQ36 e— DQO et ggo davii:
DQ1»— DQ1 —1 DO1 ' DQ37 e— DQ1 et 1 arenot ¢
‘paie— po2 M4 [dpgo M4 |- posse—{paz M9 Ldpar  -MIS |- 0T
DQ19#— DQ3 —{ D3 ! DQ33e— DQ3 DQ3 the X36 ,
' modules ¢

FIGURE 4-10C
256K TO 8M BY 36 or 40, 72 PIN ECC DRAM MODULE BLOCK DIAGRAM

------------

BLOCK DIAGRAM for 512K/2M/8M X 36 or 40 DRAM MODULE
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256K TO 128M BY 40 DRAM CARD
r—1 o 1 | vss
45 o
b o o 2
DQ18 | 46 | o e
D019 | 47 ] 95 | ooz |
_D_Qg.?._.,ﬁ. [o] o v-s--c—-Dué:;—q
e Y I
DQ22 | 50 | e . —T—-—Eas—-* Pin Assignmant, Cards basad on X4 DRAM
D_Clz_i = g @ [ 8 |_oas | Card Pin Number
e [ 23] o © | 8 | voosv | lconFIGURATION] 20 | 21 | 24 [ 27 61 [ 82 | 64| 65
~eelm] [o®| [—eer]
_D_%?..ﬁ._._. 5 © _’fv_w.a-w. 256K X 40 (1M)] NG| NC _:_c_sv.a NC | NC | NC 1::_
H.C.‘:;Q-D---E] & o ._1?*-0_93_‘ 512K X 40 (1M)] NC | NC fCE1EV.NJ NC | NC | NC | RE1
o o o _]3____&!_1 1M X 40 (4M)] NC | NC NCkV.NCAS NC | NG| NC
a3 | s o® 14221 [ ovxaoam| Nc| nc [SETEVND As | NC | ne | RET
A5 [59] o g a1 a1 L_amx a0 em] a10] N [ NC vnd as [ a1 ]| nef Ne
__;:;__,g_, E“ 17 | vooaav| | 8MX 40 (1em)] A10| NC | CETEV.NG AS | A11| NC | RET
Ty o o © (181 _A6__ 1| 16Mx 40 (s4m)] A10| A12| NC | NC | A9 | A11]| NC| NC
[CVss &) v _;3—'-_3%_' aoM X 40 (6am)] A10] A12|TET | Ne [ A [ a1t ] ne|RET
| "A13_ | 64 B q (271 a1z | [ B4M X 40(256M)| A10| A12) NC | NC | A9 | A11| A13] NC
'%?;—]-—5- oo 2] "R | hasmx 40 zsam Ato[ ar2[TET| ne | as [ asa[RET
s 8 o 23
|_VSS _| 67 | 8 . '-24—7%53-' Pin Assignment, Cards based on X8 DRAM
68 o - — o
R o” 25 | voouav) Card Pin Number
% 170 o ® ..g__’iﬁz_. CONFIGURATION 20 | 21 | 2¢ [ 27 [ 61 [ 62 [ 64| 65
s e e e o [ =] 5
BB L 2 %n ’25'-,%2 1 512Kk x40 (4M)} NC| NC | NC BV.Nd A3 | NC | NC| NC
%;—g———;a- gn (29| _PDa_| 1M X 40 (4M)] NC | NC | CE1 EV.Nd As | Nc | N | RET
PD5 |74 ] a® | 301_PD6 1] 2mx40(16M)f Ato] NC | NC BV.Nd A9 | A1 | NC| NC
— i il e o 1 —_— —
PD7 75 o g -:2——];'%33%- amMx 40 (16M)] At0| NC |TET VNG Ao | At | NC | RET
Epe_184 P g 33| Dotz | L_8MX 40 (64m)] A10| A12] NC [ NC | A9 | At1| NC| NC
77 o e ——— =
g—g:g- = 5 © (34 Toos_ | | 16Mx 40 eam| At0] A12|TET | NC | A9 | at1 | N | RET
bo3s [78] -g—:- B Eo%i%\oﬁ,szmx_m,czssw _A10LA12_NC | NC L A9 | A1 | A13| NC
D027 | 80 B 57| ncny, | LM X0 25eM] A10)| 412 | CET NC | A9 | A1 | A13| RED
| D27 | 80 A
1 o e
-§7‘§§%~ & oo 38| Do | ADDRESS AND CLOCK PIN ASSIGNMENTS
g o
Da30 | 83 o [ 39 |_DQ12 |
eoplape sl o 40 | DQ13
Do3i L&) °o 41 | pare |
D032 185 9 5 (22| pors |
D33 | 86 ] o =
[ e iy o 43 | DQ16 J
DQ34 | 87 =] a P \;ES—
VSS BB [ v] L—-—-—-
j * SEE TABLE FOR FUNCTIONAL ASSIGNMENTS FOR THESE PINS
AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION
TOP VIEW
FIGURE 4-11 A
256K TO 128M BY 40 DRAM CARD
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PD7 | PD6
SPEED (IRAC)| P75 | P30
80nS VSS | NC PD8
70 nS NC | VSS REFRESHMODE | P 76
60nS NC | NC 80 nS VSS
50nS VS5 | VSS 70 nS NC
PD SPEED TABLE PD REFRESH MODE
TABLE
REFRESH
PDBITS CARD DRAM RE | CE (PERIQDmS) |
§ 4 3 2 1 | DENSTTY DRGANZATIONADDR. [ADDR. NORMALSLOW
11 1 1 1 |NOCARD
10000} 1MB | 256KX4 g9l 9 8| 64
co0o000| 2MB | 256KX4 | 9| 8 8| &4
10001 | 2MB | S12kX8 | 10] 8 | 18] 128
0000 1| 4MB | 512KX8 | 10 9 16| 128
10010]| a4aMmB x4 | 10| 10} 18] 128
00010| BMB iIMX4 | 10 10 16128
10011] BMB amMxse | 11| 10| az2j2s6
0001 1] 16M8 2Mx8 | 11| 10| 32(256
10100]| 18MB aMx4 |12 1110 64 | 256
DO10O0|32MB aM x4 [1n2| 1110 64 | 256
1010 1| 32MB M X8 |1213| 11/10| TBOITBD
0010 1| 64MB aMXx8 |1213 11710[ TBD{TBD
101 10| 64MB 1sMx4 | 13| 11| TBOjTED
00110 |[126MB 16MX4 | 13| 11| TBOjTBD
e Ly 0101|128 MB-|—32M X 8-|-TBD| TRD|_TBD{ TED
0010 1|256M8 | 32MXse | TBD| TBD| TBD{TBD
10110/256MB | 64MX4 | TBD| TBD| TBO{TBD
D011 0|[512MB 64MX4 | TBD| TBD| TBD{TBD

FOR THE PDn PINS, 1 = NC, 0= VSS
NOTE: In the above address table, optional address configurations are given

for some devices to allow for different approved refresh counts.

MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE

NOTE: The DRAM densities are shown in paranthasas (;oocM)

256K TO 128M BY 40 DRAM CARD PD TRUTH TABLE

FIGURE 4-11 B
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BLOCK DIAGRAM far 256 K/1M/4M/1E6M/E64M X 40 USING X4 DRAM
HED &
TED —>
W >
t —>

AC-An ’
DQo *— DO DQ1se— DQO
DQ1 &—— DOt . DQ19e——) DQ1
pa2 e— pa2 >q208—— pa2 P
DQ3 = DQ3 DQ2+s—— DO3
DG4 = DQO Do22e——1 DQO
bQs e—— 0Q1n, DQ23%———] DQ1 1y
Das ® pazP DQ24e—— DC2
DQ7 #——{ DQ3 DO2se——1 DC3
DQ9 e—— DQO poz7e— DQO
DQ10e—— DQ1 ., DQ28e—— D1 .
DQ11 &——— DQ2 DQzge—{ DQ2
DQ12e—— DQ3 DQ3oe—— DQ3
DQ13e—— DQO pQ3te— Dao
DQ14o0—— DN 03 DQaze—vi DQ1 DB
pDQ15¢—— DQ2 DQ33e— DQ2
DQ16#— DQ3 DQ34e—— DQ3
DQ13e——— DO DQ31e— D@D
DQ14e—— DO DGaze— D1
DQ158——rv Dz D4 baase—— D209
DQise—= DQ3 DQ34e=———v DQ3

*Base Memory
T e WORD| _ _Device | ADDRESS | OPTIONAL
ORGANIZATION| _DOto DS EIELD ADDRESS
| 256K X40] 1M(X4) | AQ-AB NA

1M X 40 4M (X8) AD— A9 NA
AMX 401 IBM(XB) | AD-A10 | AQ-A11l
L 18MX40] e4M(X8) | A0 A1 | AQA12 |
L 84MX40| 2560 (X8) IED I8D
* NOTE: The BASE MEMORY DEVICE columns give

the total device capacity in bits and the data interface
word width.

NOTE: There shall be one bypass capacitor batwean
VDD and VSS fore each mer. ory davice on the card.

FIGURE4-11C

256K TO 64M BY 40 DRAM CARDUSING BY 4 DEVICES
Release 4
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BLOCK DIAGRAM for TM/AM/TEM/64M X 40 USING X8 DRAM
=D
 —
TET —{>
W el
T ] < % *
AO-An
0Qo0 *——— DQO Dao DQ36%——— DQO Dao
ba1 e— pas pat bQa7e— Dat Da?
baz2 e—— pa2 DO paz D10 oa3se— ogz D5 paz P15
0Qs e— a3 DQ3 po3se—— DQ3 bQ3
DQ18e——— DGO bao Qs Doo DaOo |
DG 19 o D1 Do DQ10S———es DO DQ1
DQ20e——y pa2 D1 paz P11 DO e——i paz D6 oaz D16
DQ21e—— DQ3 Da3 DQ128——] DQ3 5Q3
Do¢ e——] 0o pao DQz7e——1 DO pad |
5 e——yv DOf Do1 DQ28e———] DQ1 DQ1
DQs e—— Da2 D2 paz D12 pQzse— paz D7 paz D17
DQ7 *— DQ3 DQ3 0Q30e=———~ D03 DO3
DQzz2e——— Qo e pa13e—— poo poo
DQ23e=—— DQ1 DO DO1ss——— DQ1 pa1
DQ24 e paz D3 pgz P13 DQ15e——{ D2 D8 paz D18
DQ25%—— DQ3 DQ3 DQ169—— DQ3 Do3
i T pao Da31e—— Dao bao
DQ17e—— DQ1 Dot DQ32— DQ1 D1
pazee—— poz D4 paz D14 paxe— paz D9 poz D19
Da3se 0Q3 Do3 DQ3ss—— 0Q3 DQ3
| ['BaseMemonl |
WORD| Device |ADDRESS |OPTIONAL
nizaTion) powpie | FElD | apDRESS
512K X 40l 1M (X8 | AQ_AS NA
b 2M X401 4M(XE) | AQ- A9 NA
r.__ﬂmm_ﬁﬂ:_ﬁlﬂ__&kﬁli_
e 32M X401 BAMXE) 1 AD-—A1] | AD-A1D |
[oamxaol psevpxar I TED TED

FIGURE 4-11 D

* NOTE: Tha BASE MEMORY DEVICE columns give
the total device capacity in bits and the data interface word width.

NOTE: There shall be one bypass capacitor between VDD and VSS
fore each pair of memory devices on the card, The value of the ca-
pacitors will be determined by the memory devices used.

512K TO 128M BY 40 DRAM CARD USING BY 4 DEVICES

Release 4
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BLOCK DIAGRAM for 512K/2W/BM/32M X 40 USING X8 DRAM

TEl —1—

W — >

g *—D—
AO-An

Do e=——v poo

pa1 e——| pa1

DQz e—— DQ2

DQ3 ®—— D3

DQs e——— DO

DQs e=—— pos DO

DQOs e~ DOS

pa7 e— Da7

e e e e

DQ34@&— DQ7

FIGURE 4-11 E

DQ3ge——i DQ7
*Base Memory
pos e—— pao WORD| Device | ADDRESS
pDat1oe— Dot | QRGANIZATIONL__DOto D4 EIELD
DO11e——— DQ2 S12KX 40! 4M(X8) | AQ-—AQ |
DQ12e—— DQ3 1 2MX40] 16M(X8) | AD-A10 |
i oo EM X401 BM(XB) | AQ_ A1l
DQi14e——— DQ5S M X 40 oM (X8) IB
DQ15e— DQ6 . '
- DQte@~———-DQ7 -~ — - - “*NOTE: The BASE MEMORY DEVICE-columns give -

— T T T the total device capacity in bits and the data interface
DQ27e—— DCO o .
0Qzge——— DQ1 NOTE: There shall ba one bypass capacitor batween
DQ29®&———— DQ2 VDD and VSS fore aach memory device on the card.
DQape—— DQ3 The value of the capacitors will be determined by the
DQ31&— DQ4 D4 memory devices used.

512K TO 32M BY 40 DRAM CARD USING BY 8 DEVICES
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BLOCK DIAGRAM for 1M/4M/16M/64M X 40 USING X8 DRAM J
HED @
TED o—{>
RET
TEy —{>———
W | o
T * 1P
AO-An
DQo e&— DQO Dao
DQ1 #— D Da1
DQ2 &—— DQ2 DQ2
DQ3 e— DQ3 Q3
DO4 #——o~ DQ4 DQ4
pos e— pas DO pas D5
DOt e—— DQ6 DQ6
DQ7 @ D7 DQ7
Fm ,:-::m::
DQ1se—— Do DQo
DQ1ge—— DQ1 DO1
DQ2pe— DQ2 DQz
Doz21e—— DQ3 DQ3
DQz22e—— DQ4 DQ4
pG23e—— pas D1 pas D6
DQz2ae——— DOS DQas
DQz25e— DQ7 DQr
- o —
DQs &— DQO bQo
DQ1 78— DO1 Dat }
DQ26e—— DQ2 DQz2 ’
DQ35¢— DQ3 DQ3
DQ3se—] DQ4 DQ4
paQa7e— pas D2 pas D7
DQ3ge——— DQ6 DQs
DQ3ige——— DQ7 pQr
F-=====‘. T *Base Memonry
DQg &—— DQO bpao WORD Device | ADDRESS
DQ10e—— DQ1 DQ1 | ORGANIZATION DO 1o DS FIELD
DQ11e—— DQ2 DQ2 iMXx40l 4amM(xs) | A0—AQ
DQi2e— DQ3 Das3 4M x40l 16M(XB) | AD—A10
pQ13e——— DQ4 DO4 v =
pQiae——— pas B3 pas D8 '*—Mﬁm Xanl PsaM o —Anﬁ'gu'
DO1S—— DOE . e———— DOE o o e e P B S I
DQ1ge——— DQ7 pQ7 * NOTE: The BASE MEMORY DEVICE columns give
i e s s the total device capacity in bits and the data interface
S S S — word width.
pQ27e—— DQO DQo
DQ2ge———— DQ1 D1 NOTE: There shall be one bypass capacitor between
DQ29#— DQ2 DQ2 VDD and VSS fore each pair of memary devices on the
DQ30e— DQ3 DQ3 card. The value of the capacitors will be datarmined by
DQ31e—— D04 DO4 the mamory devices used.
poaze—— Dos D4 pas P9
DQ33 @ DQ6 DQé
DQ34e paz par
FIGURE 4-11 F )

1M TO 64M BY 40 DRAM CARD USING BY 8 DEVICES
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PIN# |PIN NAME PIN# |PIN NAME PRESENCE DETECT TRUTH TABLE
1 vVss a1 A1 Medule[Device | # of | Module
rganizationDensitvi Dev] Capacity | PDY | PD2 | PD3 | PD4
2 vDD 42 A10 No Module NERERE
3 VPP/NC 43 A9 12BKX32| 1M |4 | 512KB | 0 | 1 | 1 | 1
4 G a4 A8 256K X 32] 1M |8 1MB it o] 1
5 —-'w=0 a5 A7 512KX32] ™ [16] 2MB oo 11
= 256K X 32] 2M | 4 1MB 11 1]0]1
6 w1 46 A6 512KX32] 2M |8 ] 2M8 | o | 1] 0 | 1
7 RFU 47 A5 IMX32] 2M 16| 4MB 1 0l o 1
B DQ16 48 Ad 512K X 32 4M | 4 2MB 0 J]0}J O 1
IMX32] 4M | 8 | 4MB 1] 1] 1]0
9 DQ17 = A3 2MX 32| 4M |16 | BMB 0l11]1]o0
10 DQ18 50 A2 IMX32] BM | 4 | 4amB 110 10
11 DQ19 51 At 2Mx32) 8M |8 BMB cjo]|1]o0
12 DQ20 52 AD 4M X 32| BM |16 16MB 1 1 [¢] 0
—_— 2M X 32| 16M | 4 BMB 4] 1 0 0
13 D@21 53 w3 4MX32[ 16M | B | 16MB 1 o] o]o
14 DQ22 54 VSS sMx32[16M[16] 3aMB8 [ 0 |0 | 0 | O
15 DQ23 55 DQ15
0= CONNECTED TO VSS
17 DQ25 57 DQ13
18 DQ26 58 DQ12
18 DQ27 59 DQ11
0 e 50 Da1o MODULE SPEED IDENTIFICATION
et ———— PRESENCE DETECT PIN
21 E3 61 DQ9 Ao
> = 3 e TIME PD5 PD6 PD7
23 E1 63 DQ7 | DEENED 1 i L
26 DQ29 66 DG4 T0n8 g g .
27 DQ30 67 DQ3 _900S 1 - E
28 DQ31 68 DQ2 12003 0 - -
29 W2 69 D1 Lt ] 2 g
30 A22 70 DQo ihied : : g
=31} -——A21 |- —71 -} VPP/NC. | NOTE - This family of pinouts-is approved for use in SIMM
package thatis nominally 4.65" long and a height of 0.85" See
42 A20 72 VDD SEDEC Publication 95, section MO-XXX.
33 A19 73 PD1
34 A18 74 PD2
35 A17 75 PD3
36 A16 76 PD4
37 Al5 77 PD5
38 A14 78 PD6
39 A13 75 PD7
40 A12 80 VSS

FIGURE 4-12 A
128K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES
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BYTE O

BYTE1

BYTE 2

BYTE3

128K TO 8M BY 32 EEPROM SIMM BLOCK DIAGRAM

e Bank D Bank 1 Bank 2 Bank 3

Ele

E e

-E-—s .

GO » 5 o -

AO-An

Wo s - ; o | 1 ; T T _? T E— |
DQO & DQO — DQO ~! DQO — DQO

pa1 &— pa1 — DQ1 — DQ1 — DOt

pQz & paz — paz2 — D2 — pa2

DQ3 &—— DO3 — pa3 — pa3 — D3

DQ4 &—— DO4 — DQ4 — DQ4 — DQ4

pas e#——pos P©  Hpas P4 HHpes DB [{pgs D12
DQs e— DOS { pas — DOs — DS
DQ7 e——oy DQ7 - DQ7 — DQ7 — DQ7
Wio—P T TR T T B T
DQs e—— DQo 1 pao — bao — poo -
DQ9 e— DQ1 — DQ1 — pQ1 — pa1
DQ10e—— DQ2 — pa2 — DQ2 — pa2
pQ11 e—| pQa3 — DQ3 — pa3 — pQ3
DQ120——y, D4 - pos — D4 — DO4
pQ13e— Das D1 ! bas D5 — pas D9  pos D13
pa14e—— pos — Das — DQS — DQs
DQ156— DQ7 — DQ7 - pQ7 — DQ7
W2 e e e e S S e taent o it S e W
DQ15&—— DQO — bao — Do — DQO
DQ17e—— DQ1 — DQI = — pat
paise— pa2 — paz paz — pQ2
pQ1se— paa — pa3 DQ3 — DQ3
DQ208—— D4 — Do4 D4 — DO4
pa21e— pas D2 1 pes D6 pas D10 |4 pgs D14
pQ22e—— DGS — pes = nng —{ DS
DQz23e Da7 1 par —~ DQ? — DQ7
w3 T T =1
DQ24e DQo — Qo — pao — DQo
DQ2se— DQ1 — DQ! — DQ1 = DQ1
DQ26— DQ2 — pa2 — D2 ] 022
_DQ27e DQ3 - DQ3 — D3 pa3
Do2se—— D4 - FHDos 5 HHpos i D0d s -
Do2se— Das D3 ! pas D7 - pas D11 |4 pos D15
DQ30e— DQS —{ DQs — DQ6 — DO6
DQ31e—— Da7 - ba7 14 pa? -

FIGURE 4-12 B
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X80 ECC MODE SIMM
X72 ECC MODE SIMM
X72 PARITY MODE SIMM
/ X64 SIMM \
VSS 1 VSS
DOO 2 0038 DO+
Da1 3 F;%g' DQ37 DO4 1
og2 - Dass DO42
D03 5 DO | m—
vDD [ VoD
e L2 DQ40 DO
DS ] i DO41 DO4s
oos 2 D4z DG45 |
Dar 10 DO DO47
Das RSVD RSVD | DOdd | =——mn DOus
V35 vss
DQ9 DO45 D049
DOQ10 DO4E DQso
Do D047 DOSY |
oatz DQ4s Dos2 |
DQ13 DQ4g DQ_;;-
Voo VDD
D14 Dasg DOs4
DO DQs1_ DCs5 |
DO1§ Dos2 0035 |
DC17__| RSVD RASVD | DOs) | —— pOs7
VSS
DQ1g ASYD RSVD D038 |
Da1s RSVD RSVD DOse
Voo VDD
WD RFU
CED CE1
RSVD CEz CEs | —= msvp [——=
RED RE1
GO AFU
VSS vss
AD At
A2 A
Ad qc
AS- — ] _az | e
) A9
A0 A1
A2 A1)
VDD Ris]e}
Top Half
Top View
FIGURE 4-13 A
64, 72, or 80 BIT SIMM PINOUT, TOP HALF
Release 4
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X80 ECC MODE SIMM
X72 ECC MODE SIMM
X72 PARITY MODE SIMM

X84 SIMM \

/ \.—.A
REU a1 = 1 RFL
CTN T 0 s [0
vss 4 = 127 vss
G2 44| REAR e I P REY
RE s % o [z e
ged L O L | ces
e H§UD Ry cﬂ 47 : : . Lﬁ’ ﬁﬁw
w2 4 | = PO
voo | 49 = ﬁ— ¥Ro
| 0020 AsvD | s0 | S [ | aswp 000 |
| DQ21 RSVD | s1 = s HSVD Dot |
|0gz2 pore 1 s2 | S s | oo _Doe |
| 023 pg1s | =3 =S lwr | ooss pQsa
VSS 54| S L | vss
D24 0020 1 55 | g | pose
10Q2s = pQat 1 56 O [ DQs7 Does |
D026 Dgz2 -1 E 141 pasa pose
 Do27 DQ23 [ 58 142 1 D049 DQe7 |
vop | s3 | = N FYVRE IR
0028 002« | 80 | 8 s | pow posa |
Bey 16 == [ EYTH A
REU &2 o he 1 e
ARy f 63 O Lw RFY
ey g | = I CYPER Y )
0g2s. pozs | 65 g (us | ocosr Doeg |
o svp | ec | S o ) msvol pos | 1 ponp |
0031 pQzr | &1 :c: 191 | posa na7
¥SS -1 - .'HL‘I..EE
lekr Il o gna 1 e | =5 e | poss naz
LDQa3 DQ28 1 70 S e | poss noIa
| DQ3e Q30 i - LS L _Doae D074 |
Das pon 1z = | 0067 ™ pors
yoo 73 g Lo voo
D036 DR | 74 o |wse | poe DOz |
DQaT poas 178 = 159 | nose Do
ool DO | 76 &S s | oocow naze
|pQas M——ipg3s IrsvD | 17 B B2 b ! esyp! con | ——* popn
- B = o T e
1 o) = m
Poa B = 164 1 _PO4
PDS A 1as | ens
ryr 2 = L | eoa
100 B2 = sz LDy
voo | B¢ | O L | oo
"y
Bottom Half
Top View
FIGURE 4-13 B
64, 72, or 80 BIT SIMM PINOUT, BOTTOM HALF )
Aelease 4
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MODULE
PDBITS  |[CONFIGURATION DRAM RE | CE | REFRESH PERIOD (mS)
543 21| (PARTY,ECC) | ORGANIZATION [ADDR.|ADDR.[ NORMAL SLOW
1111 1 |NOMODULE
0000 O([256KX6472,72 | 256K X 16/18 o [ © 8 64
0000 1|512KXB472,72 | 256KX16/18 9 | 9 8 64
€00 10|512KX6472,7280 512K X85 10| s 16 128
000 1 1|1IMXB4T2,7280 | 512KX 89 0 16 128
C0100|1MX64/72,72/80 | IMX1/4/16118 | 10 | 10 16 128
0010 1|2MX6472,72/80 | MX1/4/1618 | 10 [ 10 16 128
00110 [IMX647272 1M X 16/18 12| 8 64 256
01000 [2MX6472,72 IMX 18/18 12| 8 64 256
01001 |[2MXx6472,72/80 | 2MX 88 n | 10 32 256
0101 0|4MXB4T2,72/80 | 2MXBS 1| 10 32 256
0101 1[4MXT72 4M X 1/4/18 12 ] 1 64 256
0101 1|4MX64,7280 AMX 4116 12 | 10 64 256
01100/ 8MX6472,72 AMX 16/18 12 | 10 64 256
01101 |8MXB472,72/80 | BMX a9 12 n 64 256
01110 |16MXB472,7280| BMXAQ 12| n 64 256
01111 |16MXB4/72,72/80| 16MX4 8] n 128 512
1000 0|16MX7272 16Mx 1618 | TBD*| TBD*|  TBD* | TBD®
10001 (32MX7272 16Mx 1618 | TBD*| TBD*|  TBD* | TBD"
10010 |32Mx6472,7280] 32MX88 80" | TRD*|  TBO* | TRO
10011 |64MX5472,72/80| 32MX88 TBD*| TRD'| TBO" | TED
1010 0 |64MX 64, 72/80 B4M X 4 Teo'| TRD'|  TED* | TBO® |
X 0 11 1 |Expansion : ey

Note 1) * These modules using 256M devices are for referance only and will be further uenined in the future.
Note 2) 1= NC or driven to VOH,; 0 = VSS or driven to VOL.
Note 3) ** This addressing includes a redundant address to aliow mixing of 12/10(X4) and 11/11(X1) DRAMs

PD Note:  PD & ID terminals must each be pulled up through a resistor to VDD at the next higher level assembly.
PDs will sither be open {NC) or driven to VSS via on—board buffer circuits.
IDs will either be open {NC) or connected directly to VSS without a bufter.

1D Note:
PD7 | PD&
SPEED (tRAC)} 165 82
80 nS 0 1
70 nS 1 0
60 nS 1 1
50 nS o] 0
PD SPEED TABLE

64, 72, or 80 BIT SIMM PRESENCE DETECT & CONFIGURATION TABLES

Release 4

PDB | D0
CONFIGURATION| 166 | 83
X64 1 [ o
X72PARITY | t | 1
X72 ECC 0] o
X80 ECC 0 | 1
DATA CONFIGURATION
FIGURE 4-13 C

d No. 21-C
Page 4-39

D1

REFRESH MODE

166

NORMAL

0

BELF-REFRESH

1

REFRESH MODE
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64, 72, & 80 BIT DRAM SIMM CAPACITY IN M BYTE

Memory
Davice

SiMmM
Configuration

4M DRAM

16M DRAM

256M DRAM

256K 512K

1M

2™

4M

16M rit]

B4M

X1B | X16 [ X3 | X8

X4

X16 | K3 | X8

X4

X18 | X16 | X3 | X8

X4

256K X 64

4

256K X 72

256K X 72 (ECC)

256K X 80 (ECC)

512 X 64

512K X 72

512K X 72 (ECC)

512K X 80 (ECC)

10

1M X 64

16

16

IMX 72

16

18

1M X 72 (ECC)

16 | 18

18

1M X 80 (ECC)

20

2M X 64

M X 72

2M X 72 (ECC)

2M X 80 (ECC)

10

4M X 64

18

18

4M X 72

16

18

4M X 72 (ECC)

16 | 18

4M X B0 (ECC)

20

BM X 64

BM X 72

BM X 72 (ECC)

BM X 80 (ECC)

16M X 64

16M X 72

16M X 72 (ECC)

16M X BO (ECC)

32M X 64

Banxe

32M X 72 (ECC)

32M X BO (ECC)

10

64M X 64

16

16

64M X 72

16

18

B84M X 72 (ECC)

16 | 18

18

B4M X B0 (ECC)

20

FIGURE4-13 D
64, 72, & 80 BIT DRAM SIMM Capacity Table
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FE0 I
TEo o { N
W i —
0 B ef——

AO-An
oo ——— Dao DQ3s*—— DQO
DQ1 e—— D01 Do37e—— DQ1 .
pQz +— pa2 DQ3se—— DQ2
DQ3 e—— DQ3 pQ3se—— pQ3
pas — poo DQs0s——— DQO
DQs @ oar o, DQ41&—— D01 [\
pas e—— D@2 pos2e——| DQ2
DQ7 &—— DQ3 DQ43— DQ3
CEl TE D— I TT1
DQ9 &— DQO DQ4se— DQO
DQ1oe—— Dot o Dosse——] DOT .
pQt1e— paz D2 DQ47e—— DQ2
DQt2e— DQ3 DQ4ge— DQ3

e ot o T TT—

DQ13e— DQO pQ4ge——] DQO
DQ14e—— D01 | DOsoe——— DQ1 o,
DQ15e——— DQ2 cast1e— pa2 D1
DQ168—— DQ3 posze——{ DO3

T2 D—r T T TEs r—D-E
DQ1ge—— DQO0 DQ54 == DQO0
DQ19e—= DOQ1 DQSs5e=——= D1

DQ20e—— DO2 D4 DOsge— DQ2 D12
DQ21e DQ3 DQs7e#— DQ3
et e s e — S S S - S—
DQ22e—— DQO DQ58 — DQO0
DQ23e—— DQO1 D5 DQsge— DQ1 D13
DQ24— DQ2 DQsoe— DQ2
JQ25¢——1 DQ3 DQ61#—1 DQ3
DQz7e——— DQO DQs3*— DQO
DQ2ge— DQ1 D8 DQ64&—1 DQ1 D14
DQ2ge—— DQ2 DOg5+— DQ2
DQ3pe— DQ3 Dasse— DQ3
— S s ——— o e —
DOAe——iDOo | .. DOog7e———DQ0
DQ32e— DQ1 D7 DQese— DQ1 D15
DQ3ze— DQ2 DQege— DQ2
DQ34® DQ3 DQ7oe— DQ3
AD® > == AQ: DO to D7
BO® > + B0: D8 to D15
Al—Ane———— > = A1-+An: D010 D15
VDDe- = DO 1o D15
vsse - D010 D15
FIGURE 4-13 E

X64 DRAM SIMM, 1 bank with X4 DRAMs
Release 4
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&——— DQ0

e DQ1
— DQ2
— DQ3

DO4 &—
[ E—

CEl DR T

DQy &——
DQ108——
DQ11 &=
DQ12 @
DQi3e——r
DQ14e—
DQ158—q
DQ1 68—l

TR —D—REFR T

DQ4
DQ5
DQE
DQ7

Do

DQ1
DQ2
DQ3
DQ4
pas P1

par

D4

po1
DQ2
Da3
DQ4
pasoe— pas D5

DQ7

DQ18e— DQO DQS46—— DQO
DO19e—x DO DQsse—— DO1
DQ20e=——— DQ2 DQsee—— DQ2
DQ21e— DQ3 DQ578———— DC3
DQ22e——— DQ4 ., DQsge———] DQ4 .
DQ23e——— DQS Dus3e—— DQS
DQ24 e~ DOS DOs0e— DQB
DQ25 8= DQ7 DCE? ===t D7
= T —— T
DOz7e—— DO DQg3e——— DQO
DQ2ZB o= DQ1 DQsse=——= DQ1
DQ2ge—— DQ2 DQES @t DO2
DQ30e=———i DQ3 DQEEe——=— DQ3
DQ31e—] DO4 oo DQE7e—— DQ4 .
- DQ32 @] _DQA5 ~ DQEBe———1 DQS ="
DQ33e——1 D06 DQsge—— DQ6E
DQ34@=——i DQ7 DQ70e——— DQ7
AD® > AQ: DO 10 D3
BO® Lo BO: D4 to D7
Al—Ane- > Al—An: DO to D7
vDDe == DO 1o D7
vSSe— = D010 D7
FIGURE 4-13 F

X64 DRAM SIMM, 1 bank with X8 DRAMs

Release 4
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—
A
DQ1 &—— DO1 DQ37@———{ DQ1
Doz e— pa2 DQ3ge—— DQ2
DQ3 e— DQ3 " DQ39e————{ DQ3
DQ4 —— D4 DQ4pe—1 DQ4
DQ5 e— DQs DQ47186—1 DQS
DO e— DO6 DQ42@——— DQ6
pQ7 e— DA7 DQ43e———{ DQ7
Do D2
TEl o>— ITE TEB o> e
DQs e—— DQ8 DQ45¢—] DOs
DQ10e— DOg DQ46*— DQ3
DQ11e— DQ10 DQ47e—] DQ10
DQ12e—— DQN DO4Bp&——— DO11
DQ13e— DQ12 DQ4g®&—— DQ12
DQ14e—— DQ13 DQS0®—] DA13
DQ1se— DQ14 DQ51e——— DQ14
DQ16%—— DQ1S DQs2e— DQ1S
S m—— — T
TE2 o> [TE CEs > [TE
DQ18e——— DQO DQ546——— DQC
DO19e— DO1 DQ55 8=t DQ1
DQ20e— DQ2 DQsee——— DQ2
DQ21 & DC3 DQ57e—— DQ3
D22 Gd D4 DQsge—— DQ4
DQzae— DOS DQ598=——— DC5
DQ248——— DOS DQsoe——— DQE
D25 @ DQT7 DQS1 @ DQ7
D1
TES o> UTE TE7 o{>— UCE &
DQz7e— DC8 DQs3e— DCB
pQzse— DO DQs4e—— DOS
DQ2z9e— DQ10 Dasse——= DQ10
DQ3oe— DO passe—— DQMN
DQ31 @i DQ12 DQ678——) DQ12
e DOA2 G DA — -} - - - -DOsge———DQ13 _ __ | _
DQ33e— DQ14 Dasse——— D14
DQ348— DQ15 DQ7oe———— DQ15
AQ® > AD: DO & D1
Boe —> B0: D2 & D3
A1-An°—-b—'—" Al—An: DO 1o D3
vDDe 5 DO to D3
VSSe = D010 D3
FIGURE 4-13 G

X64 DRAM SIMM, 1 bank with X16 DRAMs
Release 4
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GEEC
RE1
T -
g O———{}—

GO0 o—{>

o B s
DQo *——— DQO — DQD
DQ1 e——1 DAt ~ DOt
DQ2 e——i DQ2 — DQ2
DQ3 e—— DQ3 — DQ3
DQ4 &—— DQ4 — DO
bas e—— pas DO - pas D8
DQf @1 DQG — DS
DQ? DQ7 ~{ pa7
T —D—Rrre T
Dog e—— pao — Doo
DQ10e=—— DQ1 - DOt
DQ11 &——— DQ2 ~ DQ2
pDoize pQs3 ~ D3
DO13e DQ4 — DO4
DO 4 G DOY5 D1 E Das Do
DQ158—— DQs Dos
pDQ1ge pQ7 - Da7
pQ1ge—— DO DQO
pQ1ge——y pa1 pa1
DQ2oe—— DQ2 baz
DQ21e—— DQ3 DQ3
DQ22e——{ DQ4 DO4
pazze—— pas P2 pas D10
DQ2s®—— DQ6 D6
DQ2se——— DQ7 Da7
CE3
pQ27e—— DQO Doo
DO2ae——{ DO Dol

. DQee——— pQ2 DQ2
DQ30e—— DQ3 Do3
DQ31e——— D04 DO4

_ poaze——pos P2 [dpos DT
DQ33e——— DQAB “F ooe
DQase——— DQ7 DG7?

o p—

."—"—'"D-—"-"—"" AQ: DO to D3, D8 to D11

REZ »

FE3 »

DQ3ge— DQO
DQ37&——— DO
DQ3ge~—— DQ2
DQ3g#~——— DQ3
DQ4pe——— DQ4
DQ41 — DQ5
DQ42 "
DQ43 80—t DQ7

D4

D12

CEs

Dma.-—-——
Da4T

DQ48
DO4ge——
DQSQ @y
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pQ1 e—— DQ1 — D1 DQ37 e DQ1 — DQ1
DQ2 e—— DQ2 — DQ2 DQ3ge— DQ2 — DQ2
pe3 e—— pQ3 — DQ3 DQ3ge—— DQ3 — DQ3
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DQ24e——— DQ6 -~ DQs6 DQEoe—— DQ6 —| DS
DQ258—— DQ7 — DQ7 DQE1e— DQ7 — DO7
D1 D5 D3 D7
CE3 o>— UTE — OCE TE7 > ULz — OTE
DQ27e——— DQB — DQB DQE3e~——=—{ DQ8 — DOs
DQ2ge—1 DO =~ DQY DQe4e—i DQ9 — DO
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FIGURE 4-13 1
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DQ2se—— DO1 DQB4®— DQ1
DQ29 e~ DO2 DQ65e— DQ2
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FIGURE 4-13 L
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FIGURE 4-13 M
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DQ3 e—— Da3 — ba3 pa3se—| pa3 — pa3
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DQ2ge— DQ11 — DQ11 Dasse—— DO11 L_. DQ11
DQ30e— DQ12 k- DQ12 DOsse— DO12 DQ12
DQ31e——{ DQ13 DQ13 DQ§7e—— DO13 — DQ13
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FIGURE 4-13 0
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FIGURE 4-13 P .
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X72 (ECC mode) DRAM SIMM, 1 bank with X9 DRAMs
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DQ298——— DO2 — DQsse—— DQ2
DQ308———] DQ3 — DQsse— DA3
DQ31e——— D04 — DQs7e———— D04
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VDDe DO to D7
VsSse - DO to D7
FIGURE 4-13 R
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BO® > BO: D2 & D3
Al—An Al—An: DO to D3
VDDe —p DO to D3
VvSse L DO to D3
FIGURE 4-13 S

X72 (ECC mode) DRAM SIMM, 1 bank with X18 DRAMs
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CE0 o—{> L24 o>
RE! ® RE3 ® )
'ﬁ & —
o |
WO  e—7_ >
Go —>
o
DQo e— DQo — DQo [> DQ4oe— DQO — DQo
pQ1 e—— DO — DQ1 DQ41e——— DQ1 — DO1
DQ2 = DQ2 — DQ2 DQ4ze—— DQ2 — DQ2
DQ3 e&— DA3 — DQ3 DQ43e—— DQ3 — DQ3
DQ4 &— DQ4 — D4 DQ440——— DQ4 — DQ4
DQs &—— DQ6 — DQS& DO4se—— DQS -~ DQ6
DQ7 &= DQ7 — DQ7? DQ478—— DQ7 — DQ7
WTTTT “WTTTT ? [TTT "WTTT]
DQB &— DQO — DQo DQ4ge— DQO — DQO
D09 e——— DQ1 — DQ1 DQ4ge——— DO1 —~ DQ1
DQ10e——= DQZ — paz DOsoe—— DQ2 — DQ2
DQ11 &= DQ3 — DQ3 DQS1e—— DQ3 — DQ3
DQ12e——] DO4 — DQ4 DQas2e—| DO4 -~ DQ4
DQ13e—— DQs D1 | pas D10 DQs3e oas D6 — pas D15
DO14e——— DOB — DQ& DQs4e—— DQ6 — DQ6
DQ158——— DQ7 — DQ7 DQ558—— DQ7 =~ DQ7
:E:EEDf WITTT T TTT [T171
DQ16e&— DQD — DQO DQsse— DQO — DQo
pQi7e— DO1 — DQ1 DasTe— DOt — DQ1
DQ1se— DQ2 — paz DQOsse— DQ2 — DQz
DQ19e—— DQ3 — DQ3 DQsge— DQ3 — DQ3
DQoe—— DO4 — DQ4 DGE0e—— DG4 — DQ4
pazie— pas D2 — pas D11 Das1e— pas D7 —{ pas D16 )
DQ22e— DOS — DQ6 Dos2e— DQ6 — DO
DQzae— DQ7 — DQ7 Das3e—— DQ7 — 007
DQG4e— DGO — Do
Dagse— DO1 — DOt
Dasse—— DQ2 — DQ2
DO§7e——— DQ3 — DQ3
DOsge—— DO4 — DQ4
DQsge pas D8  pas D17
DQ70e—— DOB — DQ6
DO71— DO7 = DQ7
;l L E S e g i
Da3ze—— DQO — DQO AD® > —s= AQ: DO to D4, D9 1o D13
DQ33e— DA — DO1 Boe- > —e BO: DS to DB, D14 to D17
DQ3se— DO2 — DQ2 Al1—Ane® S - A1-+An: DOto D17
DQase—— DQ3 — DQ3 VDDe = - DO1to D17
DO36e—— D04 — D04 4a Vsse DOto D17
Do37e— Das D4 ] pas D1
DQ3ge——{ DQ6 —~ DQ6
DQ39e———i DQ7 — pa7y
FIGURE 4-13 T

X72 (ECC mode) DRAM SIMM, 2 banks with X8 DRAMs : )
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REO ® RE2 »
CED > Tt o>
REl e RE3 o
oy — o —
W —> W e—>
Go —{> 1 G2 e >—s
AO=-An

DQo e—— Do — pao DQ3se—— DQO DQo
DQy &—— DO1 — DQ1 DQ37e— DQ1 L pai
DQ2 e DQ2 — D2 DQ3se—— DQ2 — D2
DQ3 e— pa3 — Da3 DQ3ge— DQ3 — pa3
DQ4 &——] D4 — D4 Dad0e——{ D4 — Das
oas e——— pas DO | pas D8 bo41e— pas D4 — pas D12
DQs ®— DQs — DQs DO42e—— DQ6 — DQ6
DQ7 e DQ7 — DQ7 DQ43e——m DQ7 = DQ7
DQe e— DQB — pae DQ44e—] DQB — pas

H EEEN HEE M TTTT "WTTTT
pQs &—— DD DQ4se— DQO — pao
DQ10@—=— DQ1 DQ4g@==———g DQ1 = DO
DQ11 e—i DQ2 DQ47e=—— DQ2 — pa2
DQt2e—— DQ3 DQ4ge— DQ3 —~ DQ3
DQ13e—o DQ4 DC4ge—] DQ4¢ L D4
DQ14e—— Das D1 pas D9 oasoe— Das D5 [ pas D13
DQ158—— DO6 DQs1e—— DOS — DOs
DQ16 = DQ7 DQs2e—— DQ7 — pa7
DQ17 = D08 DQ53@————— D8 4 DQB

;lnli 111 M1 W11
pa1se—| Do — pao passe— DQo — pao
pQ19e— DAt  Dat passe—| Da1 — Da1
DQ2o®—— DQ2 — DQ2 pasee— DQ2 — Da2
DQ21 e~ DQ3 -1 DQ3 pas7e— pa3 — DQ3
DQ22e—— DO4 b~ DO4 DQsse— D4 — DQ4
pazse—— pas P2 - pas D10 pasge— pas Df  pas D14
DQ24e——— DQ6 — DQs DQs0s— DAS — Das
DQ2se— DQ7 — DQO7 DQs1e—— DQ7 — DQ7
pQz6e— DQ8 — bae Dos2e— DQ8 - Dos

B EEEEEE EEEE T I
paz7e— DQO — bao DQs3®— DQO — pao
pa28e— DAY - pa1 posas—— DQt — DQt
Da2se— D2 - paz2 Dasse——| DQ2 — pa2
DQ30e— DQ3 — pa3 posse—| DQ3 — DQ3
-DO31e———1 DQ4 . . -} DO4 _ = DQE78&=——1DQ4 .. [ D04
pa32e——| pas D8 L1 pgs P11 pQsse—— Das D7 Cpas D15
ba3se—— DQ6 — bas DOsge——i DQS — DQ6
pa3se— pQ? L pa7 pa70s— DO7 — par
DQase—— DQs — pas DQ71e—— DQSE Das

AD > AD: DO to D3, DB to D11
BO® > B80: D4 10 D7, D120 D15
Al—An A1—sAn: D0 10 D15
VDDe = > DOt D15
VSS DO 1o D15
FIGURE 4-13 U

X72 (ECC mode) DRAM SIMM, 2 banks with XS DRAMs
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CE0 o> B4 o>
Bl - RES »
CE1 & > CE5 o——t——>-
Wo e—f—> W e——>
G0 e——>—2 G2 >—e
AO-AN
o [TE [TE & [TE TE
DQo o~ DQo DQo DQase- DQo pQo
DQY & DQ1 DOt pQare pat pa1
DQz * po2 DQ2 DQ3se pQ2 DQ2
Da3 & D@3 DQ3 “DO3ge pa3 paa
DO4 o= D04 DQ4 padoe DQ4 DO4
DQs e Das D05 DO41e= DQs DQs
DQs o~ DOs DS DQ4ze Das DQs
pQ? e pa7 paz DO43e paz paz
Das e oas oo bos Das ., bas o,
& UCE UCE e~ UCE UCE
DQy o~ DQ9 DQs DQ4se— DQo pQe
DQ1pe— pa1o DQ1o DQ4Ge DQ10 pQ1o
DQn e pan pan DQ47e— Do DQ11
Do12e—~ DO12 DQ12 DO4ae Do12 pQ12
DQ13e DpQ13 DQ13 490 pQ13 paia
DO14e DQl4 DQ14 DQ50e DO14 DO14
DO15e DO15 DQ15 DQ51e- DQ15 DQ15
DQ16® DQ16 DQ16 DQs2e DQ16 DQ1s
patre a7 oQ17 Dosae DQ1? DO17
- e e s s I—T—T
- [TE ITE - [CE [CE
DQige- bao DO DQs54e- DQo DQO )
pQige- pat oq1 passe Do1 Dol y
pQzoe pa2 pQz DQs6e paz pa2
DQ21e- pa3 DQ3 DQs? DQ3 Da3
DQz2e D04 DQ4 DQsse Do4 D04
DQ23e Das DQs DQSsHe bQs DAs
DQ24e DQ6 DQs DQsoe DQs DOs
250- pa7 Da7 DQs1e——— DQ7 pa?
DQzse- o8 . DG . DQ&2 oo . DaB o
& UTE UCE o~ UCE OcE
pDQz7e—— DQS — DQ9 DQg3e—— DQ9 — DQ9
DQzse— DQ10 . DQ10 DQs4e——i DQ10 — DQ10
pQzee—— DO Da1 Dasse—— DQ11 — DA
- -DQ30e—— DQ12 ... _ [=}DQA12 B} __DQOgse—— DQ12 — DQ12
DQ31 e——rv DQ13 - DO13 pas7e—— DQ13 juma
Do32e—1 DQ14 — DQ14 DQeBe- DQ4 DQ14
DQ33ze—— DQ15 — DQ15 DOsYe—— DQ15 — DQ15
DQ34e— DQ16 — DQ16 DQ70e~——— DQ16 = DQ16
DQase—i DQ17 — DQ17 DO7ie=———r DQ17 pai7?
AD*-——-D—'—'"“ AD: DO & D1, D4 & DS
> —e B0:D2403,06407
A‘l—-An-— > —e= A1—An: DO 1o D7
VDDe = —e DO10 D7
VS5e = DO D7
FIGURE 4-13 V _
X72 (ECC mode) DRAM SIMM, 2 banks with X18 DRAMs )
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DO27 i

DQG28 e
DO29e——

- DQ30 ol

DQaze——
DQ3ze—
DQ34o—
DQ35Se—

DQ36e——
DQ37—

DQ3ge—
DQ3ge——

Ape—{>—e AC: DO 1o D9

ba1

DQ3

Da1
Da3

DQ1
paz P7
DQ3

DQ1
paz D8
DQ3

DQ1
paz D9
DQ3

BO®=——{>=e B0: D10 to D19
Al—Ane—{>—= A1—An: DO to D19
VDDe——= D0 to D19
VSSe——T—a DO to D18
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Dag3e——
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ggwao-——* DQo DQSE*—
17 pat DOs7e— DQ1
DO18 | DQ2 Dasse—— DQ2
pQi9 pa3 DQs9 pa3
DQ20e——— DO4 DQED DQ4
DO21e~—— Da5 D2 pas1e——y pas O7
DQ22&~— DOS pas2e—— DQ6
D23~ DQ7 DOs3e——1 DQ7
DQ2¢e~—— DQO pass®—— DQO
Dozse——— DQ1 passe— DAa1
DO2z6e——— DQ2 passe—— DQz
DQ27e~— 0a3 pQs7e—— DQ3
DQzse—— DO4 1, DOsse——] DQ4 1o
D028 @mmmed DQS Dasge=————m-,DQs
DQ30 e DQ6 Da708——— D06
DQ31e———— DQ7 DQ71e—— DQ7
N NN R
——Dg3ze— DO = - -pa72e | DQO
DQ33e—— DQ1 DQ738——{ DQ1
DQ34 e DQ2 pQr4e——i DO2
DQ3se———i DQ3 pQ7se—— DQ3
DQ3Ee— D4 1, DQ76e—] DQ4 o
DQ37 =, DQ5 pQ77e=— DQ5
DQ3ge=—— DOS DO7ee—— DO
DQ3ge=——= DQ7 DQr9e——— DQ7
Ao...___._-D———-—-—. AQ: DO to Dé
Bo® —a= B0: D5 10 D8
M..,An.._...—p——-—-—— Al—An: DO to D9
VDDe- DOto DS
VSSe —ae= D0 to D9
FIGURE 4-13 X
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DQ11 &=— DQ3 DQs1o— DQ3
pQtze——| DO4 DOS2e——— DQ4
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po14e—— pas Dasse— DQ6
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DQ16¢——— DQO — DOs6*— DQO — Dao
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DQ20e~——— DQ4 — DQ4 DQG0e———1 DQ4 — DQ4
Do21e——1 pas D2 —{ pas D12 paste— pas P7 — pas D17
DQ22e——— DQ$ — DC6 DQs2e—— DQS — pas
DQ23e—— DQ7 — paz DQs3s—— DQO7 —1 pa7
pazae—— DQO F DQO DQs4e—— DQD — DQo
DQ25e—— DQ1 — DQ1 pQsse——{ DQ1 — DO1
paz2se—— DQ2 — DQ2 passe—— DQ2 — pa2
Da27e—— DQ3 — DQ3 pas7e—— DQ3 — D3
DQ28e—y D04 L pos Dosse——{ pas - — Dos
DQ29e— Das D3 | pos D13 Dosse—— pas P8  pos D18
DQ30e—— DQS - DQS pQ7oe— DQ6 — DS
DQ31e— DQ7 — DQ7 pQ71e—— DQ7 — DQ7
e WPTTEE * WOEFEL* « == = ZRETFrr W T
DQ3ze—— DQO — DQO DQ728—— DQO — DQo
pQazs— pQ1 — pat pa7ae— pat — bat
pDQ3se— DaQ2 — D@2 DQ74e— DO2 — DGz
pa3se— Da3 — DQ3 DQ75¢—— DQ3 — DQ3
DQ3se——— DQ4 L DOs DQ76#—— DQ4 — DQ4
DQa7e— Das D4 | pas D14 parre— pas D9 — pas D19
DQ3se— DQS — DS pa7se—— DQ6 — DQS
DQ3se— DQ7 — bQ7 pQ79e— DQ7 — Da7
Ad® > AQ: DO 1o D4, D10 10 D14
BD {>- BO: D5 to D9, D15 1o D19
Al—Ane {> * Al-An: DO to D19
vDDe e Dot D19
VSSe e DOt D19
FIGURE 4-13 Y
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Page 5-1
5 PROGRAMMABLE LOGIC AND ASIC DEVICES
The foliowing standards define pinouts for Programmable Logic Devices (PLD) and Pragrammable Applica-
tion Specific Devices (ASIC). These standards were all developed by the BIPOLAR Committee.

5.1 Pin Out Standards

5.1.1 PIN-OUT STANDARDS FOR PLD DIP TO SCC CONVERSION

This standard defines the pin-out conventions for converting a PLD in DIP to an SCC. Conversions are given
for five different packages:

5.1.1.1 - 20 PIN DIP to 20 TERMINAL SCC, 0.350" BY 0.350", Fig. 5-1

5.1.1.2 - 24 PIN DIP to 28 TERMINAL SCC, 0.450" BY 0.450", Fig. 5-2

5.1.1.3 - 28 PIN DIP to 28 TERMINAL SCC, 0.450“ BY 0.450", Fig. 5-2

5.1.1.4 = 24 PIN FUNCTIONS IN 28 PIN DIP & 28 TERMINAL SCC, Fig. 5-9

5.1.1.5 — 20 PIN FUNCTIONS IN 28 TERMINAL SCC AND 24 PIN DIP FOR HIGH SPEED OPERATION,
Fig. 5-11

5.1.2 POWER PIN LOCATIONS FOR PLD and ASIC DEVICES
The following standards define the power pin locations for PLD and ASIC devices in a variety of packages.

5.1.2.1 - POWER PIN LOCATIONS FOR ECL PLD IN DIP

This standard defines the location of the power pins for ECL PLD devices in 24 PIN DIP. It is applicable to all
currently available ECL families. The power pin locations are defined in Fig. 5-3.

5.1.2.2 - POWER PIN LOCATIONS FOR TTL PLD IN DIP and CC

This standard defines the location of the power pins for TTL PLD devices in 40 PIN DIP and 44 TERMINAL
CC. Itis applicable to ail currently available TTL compatible tamilies. The power pin locations are defined in
Figures 54 & 5-5.

5.1.2.3 - POWER PIN LOCATIONS FOR TTL PROGRAMMABLE ASIC IN DIP and CC

This standard defines the location of the power pins for TTL compatible PROGRAMMABLE ASIC devices in
48 & 64 PIN DIP and 52, 64, & B4 TERMINAL CC. It is applicable 1o all currently available TTL compatible
families. The power pin locations are defined in Figures 5-6 & 5-7.

5.1.2.4 - POWER PIN LOCATIONS FOR PLD IN 132 PIN QFP

This standard defines the POWER and GROUND connections for PLD devices in 132 Pin Quad Flat Pack
packages. This standard is compatible with other standards for JEDEC Standards on packages with 40
through 84 pins. The power pin locations are defined in Figure 5-10.

5.1.3 Nomenclature for FPLD

This standard defines a compact nomenclature to be used to describe Field Programmabile Logic Devices.
The standard is applicable to all current and future devices, regardless of technology, density, and package.
The details of the standard will be published as an addendum to EIA standard RS—428,

5.1.4 PLD Data Transfer Format

This standard defines a data transmission format to be used for transmitting data between a data preparation
system and a device programmer that is used to program a PLD device.
The details of this standard are contained in JEDEC STANDARD #3-B published Nov. 1988.

5.1.5 PLD Standard OUTPUT LOADS

This standard defines a set of output loads providing various drive capabilities for PLD devices operating at
either TTL or CMOS interface levels. A method is given whereby loads for other combinations of drive capa-
bilities may be estabiished. The details of this standard are shown in Figures 5-8A, B, C, & D.
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JESD 21-C, Release 4 Insertion Instructions

Instructions for adding Release 4 to JEDEC Standard 21-C.

Inclosed with this instruction sheet are new and replacement pages for JEDEC Standard 21-C. Thase pages which contain
new material are labeled "Release 4" at the bottom of the page. In some cases, there will be old matenal on the back of
the sheet containing a Release 4 page. This old material will be labeled Release 1, Release 2. or Release 3 as there are
no changes from the original release.

In the following 65 instructions, the material is aranged in 3 columms.  The first column tells which sheet to remove from
the 21-C binder. The second column tells which sheet to add to the binder. The third colurm gives an explanation of the
reason for the change or addition.

w

0 O YN o v bn

11
12

13-

14
15
16
17
18
18
20
21

REMOVE
Remove Title Page;
Remove TOC, 7 sheets;

Rermove PP 2-1 to 26
and P 2-11/12

Remove P 3.4.1-3;
Rermove P 3.4.1-11
Remove P 34.2-3

Remove P 3.7-1;

Remove F 3.7.1-3;

Remove P 3.7.1-11/12
Remove P 3.7.1-13

Remove P 3.7.2-3

Remove P 3.7.2-5/6
Remove P 3.7.2-7/8
Remove P 3.7.3-3/4
Remove P 3.7.3-15/16
Remove P 3.7.3-17/18
Remove P 3.7.4-3/4
Remove P 3.7.4-9/10
Remove P. 3.7.4-11/12
Remove P 3.7.4-13/14

ADD
Add replacement Title Page;

Add replacement TOC, 7 sheets;

Add replacement 2-1 to 2-6
and 2-11/12

Add replacement P 3.4.1-3;
Add New P 3.4.1-11/12

Add replacement P 3.4.2-3
Add new page P 34.2-11;

Add Replacement P 3.7-1:
Add new P 3.7-3;

Add replacement P 3.7.1-3:
Add replacement P 3.7.1-11112
Add new P 3.7.1-13;

Add replacement P.3.7.2-3
Add replacemernt P 3.7.2-5/6
Add Replacement P 3.7.2-7/8;
Add replacement P 3.7.3-3/4:
Add replacement P 3.7.3-15/16
Add Replacement P 3.7:3-17/18
Add New P 3.7.4-3/4

Add Replacement 3.7.4-8/10
Add new P 3.7.4-11/12

Add new P 37.4-13/14

REASON
Contains revision Log for Standard.
Revised Table of Contents

New terms added to Device Pin Names section.
and package related terms section.

New iterms added,

Cortains new Figure 3.4.1-8.

New item added.

Contains new figure 3.4.2-7.

New item added.

Contains new standard, Fig 3.7-1

Existing items modified.

New dimension table added to Fig. 3.7.1-7.
New dimension table added fo Fig. 3.7.1-9.

Existing iterms modified.

New dimension table added to Fig. 3.7.2-2.

New dimension table added to Fig. 3.7.2-4.

Existing items modified.

New dimension table added to Fig. 3.7.3-12

New dimension tables added to Figs. 3.7.3-13 & 37314
Existing items modified.

New dimension table added to Figs 3.7.4-6 & 38.4-7.
New dimension table added to Fig. 3.7.4-8.

Add dimension table added to Fig. 3.7.4-11.
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23
24
25
26
27
28

41
42

& R

47

49

Remove P 3.7.4-15/16
Remove P 3.7.5-3/4;
Remove P 3.7.5-8/10
Remove P 3.7.5-13/14
Remove P 3.7.5-21/22
Remove P 3.7.7-3

Remove P 2.9.1-3/4
Remove P 3.9.1-8/10;
Remove P 39.1-13/14

Remove P 3.9.2-3/4
Remove P 3.9.2-7/8
Remove P 3.9.2-9/10
Remove P 3.9.2-13/14
Remove P 3.5.2-15/16
Remowve P 3.9.3-3
Remove P 3.9.3-11
Remove P 3.9.4-3
Remove P 3.94-7/8

_Rer_mve P 3.94-9/1C;

Remove P. 3.9.5-56

Remove PP 3.9.5-7/8
ard 3.9.5-9/10

Remove P 3.10.4-11/12

Add replacermrent P 3.7.4-15/18
Add replacement P 3.7.5-3/4.
Add New p 3.7.5-9/10,

Add Replacement P 3.7.5-13/14
Add replacement P 3.7.5-21/22
Add replacement P 3.7.7-3

Add new P 3.7.7-11/12

Add replacement P 3.9.1-¥4
Add replacement P 3.9.1-9/10;
Add replacement P 3.9.1-13/14
Add new P 3.9.1-15

Add replacement P 3.9.2-3/4
Add Replacement P 3.8.2-7/8
Add replacement P 3.9.2-9/10
Add replacement P 3.8.2-13/14
Add Replacement P 3.9.2-15/16
Add replacement P 3.9.3-3;
Add replacement P 3.9.3-11
Add replacement P 3.9.4-3;
Add replacement P 3.9.4-7/8

Add replacement P 3.9.4-9/10

Add new P 3.8.4-11;
Add new P 3.9.4-13;
Add replacement P 3.8.5-5/5;

Add replacement PP 3.9.5-7/8
and 3.9.5-9/10

Add replacement P 3.10.4-11/12
Insert divider for SDRAM section
Add new pages 3.11-1, 3.11.1-1,
3.11.2-1, 3.11.2-3, 3.11.31, .

3.11.3-3,3.11.51, 3.11.5-3,
3.11.556 t0 .11.5-17/118

New dimension tables added to Figs. 3.7.4-12 & 3.7.4-13
Existing items modified.

Modify pinout of one device in Fig. 3.7.5-6.

New dimension tables added to Figs. 3.7.5-9 & 3.7.5-10.
New dimension table added to Fig. 3.7.5-17.

New item acded.

Add new Standard.

Existing items modified, new item added.

Add new device & packages to Figs 3.9.1-5& 3.9.1-6.
Fig. 3.9.1-10 modified.

Add new Fig. 3.9.1-11.

Existing ftems modified, new standard added.

Device and packages added to Fig. 3.9.24.

Patent note added to Fig 3.9.2-6.

Drawing modified, patent note added to Fig 3.5.2-10
Modified Fig 3.9.2-11, add new standard, Fig. 3.9.2-12
Supplerment existing standard.

Add new device to Fig. 3.9.3-7.

Add new itemrs.

Correct errors in original publication of Fig 3.9.4-3.

Correct package error in Fig. 3.9.4-5.

Add new standard, Fig 39.47A & B.
Add new standard, Fig. 39.4-8

Modify Fig. 3.9.5-1B to darify standard.
Modify existing standard.

Correct efror in original R3 timing diagram
New section 3-11 , SDRAM added.
New standards on SDRAMs, pinouts and features.
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Remove PP 4-5/6
& 4-6B

Remove P 4-11/12
Remove P 4-15/16

Remove PP 4-19/20,
42122, & 42324

Remove P 4-25

Remove P 5-1

Add replacement PP 4-5/6 &
4-6B/6C

Add replacement P 4-11/12
Add replacement P 4-15/16

Add replacement PP 4-15/20,
4-21/22, & 423724

Add replacement P 4-25/26 &
new P 4-27/28

Add new PP 4-28/30, 4-31/32,

and 4-33/34
Add new P 4-35/36

Add new pages 4-37/38 to 4-61

Add repiacement P 51
Add new P 515

Old standard supplemented, new standards added

New device added to existing standard.
New PD table in Fig. 4-6.
Modifiy PD table and correct Fig 4-8 block diagrars.

New standard Fig. 4-10.°
New Standard Fig 4-11

New standard, Fig 4-12
New standard

New itern added.

New standard added, Fig 5-11.
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