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--uw --rw 
Re 
AO 

A1 

A2 

A3 

A4 

vcc 

13 

14 

15 

17 

18 

44/40 
TSOP-2 

0.400" 

PJN PITCH 

O.Bmm 

21 
TOPVIEW 

ROW!REFRESH ADDRESSES 
COLUMN ADDRESSES 

-G' 

* Note:TheJEDECStandard 
30 term tor the TSOP-2 

· -- packag& is PDSo-G 

NJ THROUGH A7 
NJ THROUGH A7 

FIGURE 3.9.4-0 
64K BY 16 DRAM WITH 2 WIN TSOP-2 
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VDD 

000 

001 

002 

003 

voe 

004 

005 

·oQ6 

007 

NC 

i:W 

uw 
Re: 

NC,AS 

AO 

A1 

A2 

A3 

voe 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

256K X 16 DRAM 

2 

3 

4 

5 

6 40 PIN 3 

7 SOJ 

a 0.400" 
3 

PP:0.050" 
9 3 

10 

11 

40 PIN 
DIP 

14 0.400" 2 
PP:0.100" 

15 2 

512 REFRESH 

AO TO AS 
AO TO AS 

FIGURE 3.9.4-7 A 

VSS 

0015 

0014 

0013 

0012 

vss 

0012 

0011 

0010 

009 

DSF1 

Ce' 

G' 

AS 

A7 

A6 

AS 

A4 

vss 
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1K REFRESH 

AOTOA9 
AOTOA7 

256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SOJ 
Release 4 
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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) ·osF2 DSF(1) 

RW READ!WRITE 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 WAITE, MASKED 1 1 0 0 0 0 
BWM BLOCK WRITE, MASKED 1 1 0 0 0 1 

CBR CSR REFRESH (1) 0 x 1 0 0 x 
CBAN CBR REFRESH (2) 0 x 1 1 0 x 
FWT FLASH WRITE , 1 0 1 0 x 
• IF OSF2 IS PRESENT 
·csR(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 
Release4 
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2 

3 

4 

5 

4M X 16 CRAM 

54 PIN 

TSOP2 

0.500" 

see 
note 
on 

width 

4K REFRESH 

ROW/REFRESH ADDRESSES AO-+ A11 
COLUMN ADDRESSES AO -+ A9 

vss 

G 

NC 

NC 

NC 

A7 

A6 

BK REFRESH 

AO-+ A12 
AO-+ AB 
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• NOTE: Pin 25 is A 12 for BK refresh and NC for 4K refresh 
• 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 

FIGURE 3.9.4-8 

4M BY 16 DRAM IN TSOP-2 
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ADORES-

.,...._ ______ tRELREL 

(tRPS) 

•--- IREHREL -

- rRELREH --~I 

RE 

ICELREL 
IRELCEH 

"CAS BEFORE RAS REFRESH TIMING" 

FIGURE 3.9.5-1 A 
DRAM ON CHIP REFRESH TIMING 

----' : :--1REHREL--: 

~ .\ !/ ~.: --~--~--~~~~~z·~/~~~~. :"---

cQ ;::oo: : 
Ii 

I 
\ 

I 

Q -: :-
I 

CSR 

Initiate Self 
Refresh Mode 

T 1 
:: x: 

Self Refresh 

- . 

, Exit , Normal 
• Self Refresh ' Operating 

Mode 

Data Out may be either Tristate or Active depending on the state of CE\ when the cycle is entered. 

FIGURE 3.9.5-1 B 
DRAM SELF REFRESH MODE TIMING 
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tWlREL.> O 

H • WRITE ENABLED 
L. • WRITE DISABLED 

) 

DQ --<: MASK DATA ~~---------(~_v_A_uo_o_A_T" __ ,_N ____ __.)~~~~-

FIGURE 3.9.5-2 
DRAM BIT WRITE TIMING 
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DRAM SPECIAL TEST AND OPERATIONAL MODES 

JEOEC Standard No. 21-C 
Page 3.9.5-7 

1 PURPOSE 

This standard defines a scheme for controlling a series of special modes tor address multiplexed DRAM. The standard defines the logic 
interface required to enter, control, and exit from the special modes. In addition, it defines a basic special test mode plus a series of other 
special test and operational modes. 

2 SPEClAL MOOE INITIATE 

The special modes will be initiated by the W\ AND CE\ BEFORE RE\ clock sequence shown in Fig.A2-1. This sequence is called "Write • 
Enable and CAS before RAS" or "WCBR". When this clock sequence is generated, !he state of the B low order Row Address bits (address 
key) will define the mode to be selected (see Par. 4) if optional modes are implemented. This mode will be latched and remain in affect until a 
special release c:ycle is generated or a new initiate c:ycle defining some ottler special mode is generated. 

Following the initiate cycle, all subsequent c:ycJes except refresh cycles (see pars. 3 & 5), will be operating cycles as allowed by the spacial 
mode selected. 

3 MODE EXIT 

A special mode will be Cleared and the memory device retumed to its normal ~rational state by the application of any normal REFRESH 
c:ycle, "RAS only refresh", (ROA) or "CAS before RAS refresh" (CSRR). 

4 MODE SELECTION 

Devices meeting this standard must have an implementation of the BASIC TEST MODE (see par 6) but also may contain other modes as 
options. When optional special modes are implemented, they will be selected by the state of the 8 least significant ROW Address bits at the 
time that INITIATE clock sequence is provided. The address space tor the mode selection is defined as follows. 

The special modes as selected by the 8-0it Address Key will be partitioned into tour (4) subsets as follows: 

1 - JEOEC Registered Modes 

2 - Reserved for future 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 A 7 can be used to select additional 
pages of MODE definitiOn (see par.4.3). Mode subgroups 1 and 2 will be further subdivided into "Test" and "Operationar modes as follows: 

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

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

The special mode can be changed at anytime by the application of a mode initiate clock sequence with the appropriate address key to define 
the new mode. 

4.3 ADDITIONAL MODES 

The additional address bits above A7 can be used as needed to define additional pages of MODE definitions. 

5 JEDEC REGISTERED SPECIAL MODE REFRESH 

-Refresh can be performed 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 to select the mode currently in effect 
(2) - Any normal read or write cycle will perform REFR.ESH. 

-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 

Release 4 
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6 BASIC TEST MODE DATA ALGORITHM 

Any memory device that implements the JED EC Registered modes must implement the "Basic Test Mode" as a minltnum. Any other of the 
special modes which are registered and listed in Table A2-3, maybe implemented atlheoption of the manufacturer. Additional MODES and 
test algorithms may be registered as needed. 

When a memory device is operating in the Basic Test Mode, data !hat are presented to be written into the memory will be written into multiple 
locations depending upon the internal device organization and the number of parallel bits in the internal data bus (4, B, 16, or other) (see par. 
7). When a Read Operation is done, the data recovered will include the same set of data bits on the parallel data bus. The intemal logic of the 
memory device will compare the states of all bits of the internal data bus. If all internal bits are equal, the "O" pin will take the state equal to ·1 •• 
If any internal data bits are not equal , then "O" will equal "O". This is called the "1101=" test algorithm. 

TheBASICTESTMOOEisassignedtheaddresskeys,•Arr1·s·andallsubsetsofthiskeyfrom.2loworder1'stoall1's(seeAppendix2). ftis 
acceptable for a device which implements the BASIC TEST MOOE and optional test modes to sense a low order subset of the key address 
field but it is recomended that at feast 3 bits be used to minimize the chances of ambiguities in the mode selection. 

7 ADDRESS SPACE COMPRESSION CONTROL 
Any Standard or Registered test algorithm in Which the address space of the device is compressed by test operations on multiple intemal 
data bits will have the address bits which control the internal data bJtsasdefined in Table A2-1. In any test operations, the state of these bits 
will be "don't care•. 

tWL 1 REl2 & tCEL 1 AEL2 MUST BE 2: 0 
,....~~~~~~~~~~--

w 

TRAILING EDGE TIMING NOT CRITICAL 

An MODE SELECTION INPUT FOR MULTIPLE MOOE OP-

ROW ADDRESS DON'T CARE AT COLUMN AOORESS TIME 

FIG 
A2-~ SPECIAl OPERATIONAL MODE INmATE CYCLE 
NOTE: The timing parameters of the pulses are not specified in this standard but care must be taken in the device specification to define 
minimum and maximum pulse durations toinsurethatnoisepulses will be rejectedandthatintentionalcontrol sequencieswill be recognized. 

Release4 
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- -) Table A2-1-A, 1M TO 16M ORAM ADDRESS COMPRESSION CONTROL BITS 

Data Bus Width(# bits) Control Address Bits 

Xi DATA INTERFACE X4 DATA INTERFACE 

2 CAO 

4 RA(MSB), CA(MSB) CAO, CA1 -
B RA(MSB), CA(MSB), CAO 

16 RA(MSB), CA(MSB), CAO, CA 1 (MSB = Most Significa.11 
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 internal parallel data, test .bits = Compression factor 

PARALLEL TEST BITS 64MX 1 16MX4 BMXB 

32(n=4) CA12>CA8 

8(n=2) CA10>CAB 

4(n=1) CA 10>CA9( 4K) 

2(n=O) 

TABLE A2-1-C 64M DRAM ADDRESS ASSIGNMENT TABLE 

Test DEVICE 
Bits 

32 64M X 1 

RFSH 
CYCLES 

32 64M X 1 BK 

8 16M X 4 

8 16M X 4 BK 

4 BM X 8 4K 

4 BM X 8 SK 

2 4M X 16 4K 

2 4M X 16 BK 

1 2M X 32 4K 

BK 
1 2M X 32 

Release 4 

Address Assignments 

These addresses can be used as common addresses for 
64M X 1, 16M X 4, BM X B, & 16M X 32 devices 

--

4MX 16 

CA9(4K) 

~ compression address 
lLQ= RAn/CAn 

Jedec 0007778 
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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 Kamaugh map with the exception 
of those codes reserved for the BASIC TEST MODE: 

A5 JED EC 
Reserved for 

TEST 
A6 Registered 

Expansion AS Modes OPERATION 

A5 Vendor Customer 
AS Specific Specific 

AS Modes Modes 

A7 A7 

AO - 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-

-- 1 

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. 

TABLEA2-3 

REGISTERED MOOE ASSIGNMENT PAGE O TABLE 

ROW ADDRESS BIT FUNCTION 
7,6,5,4,3,2, 1,0 
0,0,0,0,0,0;0,0 NOT ASSIGNED 
0,0,0,0,0,0, 1, 1 BASIC TEST MODE, 1 /0/= 
0,0,0,0,0, 1, 1, 1 BASIC TEST MODE, 1/0/= 
0, 0, 0, 0, 1, 1, 1, 1 BASIC TEST MODE, 1/0/= 

0, 0, 0, 1 ' 1, 1, 1, 1 BASIC TEST MODE, 1/0/= 
0, 0, 1, 1, 1, 1, 1, 1 BASIC TEST MODE, 1 /0/= 

• 0, 1, 1, 1, 1, 1, 1, 1 BASIC TEST MODE, 1/0/= 
* 1, 1, 1, 1, 1, 1, 1, 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. 
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PIPELINED FAST 'PAGE MOOE 

PIPELINED FAST PAGE MOOE READ - WAITE 

'CE , , 
' ' 

: I I 1 J 

A<@dA(A) H_a ...... iA-cs)-x _______ X cA€> H_c_A.....,~o->""x·-----
• . I ; I I I 

oo.@ : . ( Q(A}; x O(B): H ; D(C) x--: -0(-0)-)----
• I I : : 

1 I 0 

~~G-:-\:i='---------·-----<v-~---.~----~~--c~ . . 
w@: \ I I ~ I I L . ' 

' 
DSF • • 

PIPELINED FAST PAGE MODE WP.ITE - READ 

• 
"RE~ J 

.----~------~--------------~-----------------' 
Ce : 

I I I I I ..b I ,...-,_' ___, o t I 

A(·~ c~(A) H CA(B) X X cAcc> H cA@> H CA~E> X 
I ------- -------~-
I I - I ' 

~ : O(A) x :D(B) x l : x ace! x Q(D) x Q(E 

• • ' . 
DTG ' 

' 
-----~--------~,~j\ I 

w-{wB\ 
' ' 

OSF • 
' 

• • 
:L I 
' 

LJ 
' 
' 

NOTE: BOTH EARLY WAITES AND LATE WRITES ARE REPRESENTED 

FIGURE 3.10.4-38 
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MPDRAM OPTIONAL MODES and CYCLES 

This Standard defines an optional READ mode for address multiplexed Multi-Port DAAMs. 

EXTENDED DATA OUT FAST PAGE MOOE 

This is a variation of the Fast Page Mode defined in Sec. 3.9.5.4, Par. 1.3 .. It differs from Fast Page Mode as 
follows: 1) in a 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 wm cause the data out terminals to go to the high impedence state: 

1) RE\ and CE\ are both inactive. 
2) G\ is inactive. 
3) W... in active. 

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

EXTENDED DATA OUT FAST PAGE MODE 

I I I I I 

Re-f\ I I I Ir I I I 
I I I I I 

CE I I I I I I I I 

! 
I 

! 
I 

! 
I 

! 
I 

! 
I I 

! 
I 

An 1 1 1 t 1 f t 
I I I l\ I '1 I I I I I I w I I I I I I I I I I 
I I I I I I I I I I I I 

G I ~ I I I I I Iii\ I I I 
I I I I I I I I I 
I I I I I I I I I I I I 

Q I I I q> I I I q>-t-< l x I I >-I I I I I f 
I I I .r 

~ ! 
I I I I I I 

D I I I I )i I I I I I 
I I I I I I I I I I 
I I I I I I I I I I I I 

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 

JEDEC Standard No. 21-C 
Page 3.11.1-1 

No standards have been developed for devices with this configuration. 

Release 4 
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3.11.2 NIBBLE WIDE SDRAM 

3.11.2.1 - 4M BY 4 SDRAM IN TSOP2 

CAPACITY-4M WORDS OF 4 BITS 

JEDEC Standard No. 21-C 
Page 3.11.2-1 

LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
ELECTRICAL INTERFACE-TTL or LVTIL 
PACKAGE-44 Pin TSOP2, 0.4" WIDE, O.Bmm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.11.2-1 

Release 4 
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CONFIGURATION 

ROW ADDRESS 
COLUMN ADDRESS 

Release 4 

4MX4 

2M X 9 SDRAM 

2M X 8 SDRAM 

4MX4SORAM. 

2 

3 

4 

5 

6 

44 Pin 
7 

TSOP2 
8 0.400" 3 

9 PIN PITCH 3 

PP=O.S mm 
10 3 

11 

TOP VIEW 

2MX 819 

AOTOA11 AOTOA11 
AOTOA9&A11 AOTOAB&A11 

FIGURE 3.11.2-1 

JEDEC Standard No. 21-C 
Page 3.11.2-3 

vss 1--1--~ 

The JEOEC Std. No 30 designator for 
the TSOP2 package is PDSC>-G 

4M X 4 SCRAM 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 

JEDEC Standard No. 21-C 
Page 3.11.3-1 

LOG IC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
ELECTRICAL INTERFACE-TIL or LVTIL 
PACKAGE---44 Pin TSOP2, 0.4" WIDE, O.Bmm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.7.3-1 
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CONFIGURATION 

ROW ADDRESS 
COLUMN ADDRESS 

Release 4 

4MX4 

2M X 9 SDRAM 

2M X SSDRAM 

44 Pin 
TSOP2 
0.400" 3 

TOP VIEW 

2M X 819 

AO TO A11 AO TO A11 
AOTOA9&A11 AOTOAB&A11 

FIGURE 3.11.3-1 

2M BY 8 OR 9 SDRAM IN TSOP2 

JEDEC Standard No. 21-C 
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The JEDEC Std. No 30 designator for 
the TSOP2 package is PDSD-G 
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1
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 

JEDEC Standard No. 21-C 
Page 3.11.5-3 

This table defines the interface states required to execute the standard SDRAM operational 
functions. 

3.11.5.2- SCRAM 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 tl'le SDRAM internal MODE REGISTER and the 
codes that are allowable for use in it. 

3.11.5.4 through 3.11.5.15-SORAM OPERATIONAL CYCLES ANO MODES 
The following standards define and describe a number of operational cycles and modes of 
SDRAM. They are ordered roughly in the se~uence 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-4evel sequence to be used on power
up to prevent data bus contention. 

3.11.5.5-AUTO PRECHARGE 
This standard gives the logic function used to active the AUTO-PAECHAAGE function. 

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

3.11.5.7- MOOE 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 mustrates it with a timing diagram. 

3.11.5.10-0QM LATENCY FOR READS ANO WRfTES 
In this standard DOM LATENCY is defined and the relationships between the DOM signal and the 
interface data tor READs and WRfTEs 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 ~ COt.tJMN ADDRESS TO COLUMN-ADDRESS DELAY 
This standard defines constraints imposed on the CA to CA delay and illustrates them wtth 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 Exrr 
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 SUSPENI"\ 
This standard describes the interface timing sequence when CKE is used to suspend the clock. 
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CURRENT s RE CE 
STATE 

IDLE H x x 
L H H 
L H H 
L H L 
L L H 
L L H 
L L L 
L L L 

ROW H x x 
ACTIVE L H H 

L H L 
L H L 
L L H 
L L H 
L L L 

READ H x x 
L H H 
L H H 
L H L 
L H L 
L L H 
L L H 
L L L 

WRITE H x x 
L H H 
L H H 
L H L 
L H L 
L L H 
L L H 
L L L 

READ H x x 
with L H H 
AUTO L 

- --- H-- H 
Precharge L H L 

L L L 
L L H 
L L L 

WRITE H x x 
with L H H 
AUTO L H H 
Precharge L H L 

L H L 
L L H 
L L L 

Release 4 
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SCRAM FUNCTION TRUTH TABLE 

w An ACTION 

x x NOP 
H x NOP 
L BA ILLEGAL2 

x BA.CA ILLEGAL2 

H BA.RA Row (&Bank) active; Latch Row Address 
L BA,A10 N0?4 
H x Auto-Refreshs 
L Op-code Mode Register Access5 

x x NOP 
x x NOP-
H BA, CA, A10 Begin Read; Latch CA; Detennine AP 
L BA, CA, A10 Begin Write; Latch CA; Determine AP 
H BA,RA ILLEGAL2 
L BA, A10 Precharge 
x x ILLEGAL 

x x NOP (Continue Burst to End;=>Row Active) 
H x NOP(Continue Burst to End;==-Row Active) 
L BA RESERVED (Term. Burst);==-Row Active 
H BA,CA,A10 Term Burst, New Read, Determine AP3 
L BA, CA, A10 Term Burst, Start Write, Determine AP3 
H BA,RA ILLEGAL2 

L BA, A10 Term Burst, Precharge Timing for Reads 
x x ILLEGAL 

x x NOP(Continue Burst to End;==-Row Active) 
H x NOP(Continue Burst to End;==-Row Active) 
L BA RESERVED (Term Burst);==-Aow Active 
H BA, CA, A10 Term Burst, Start Read, Determine AP3 
L BA,CA,A10 Term Burst, New Write, Determine AP3 
H BA,AA ILLEGAL2 
L BA, A10 Term Burst, Precharge3 
x x ILLEGAL 

x x NOP (Continue Burst to End;=>Precharge) 
H x NOP (Continue Burst to End;==-Precharge) 
L BA 

- -· --- -l[[EGA[Z ___ - - - - ---- --- -

H BA, CA, A10 ILLEGAL2 
L x ILLEGAL 
x BA, RA, A10 ILLEGAL2 
x x ILLEGAL 

x x NOP (Continue Burst to End;==-Precharge) 
H x NOP (Continue Burst to End;-Precharge) 
L BA ILLEGAL2 .. 
H 8A,CA,A10 ILLEGAL2 
L x ILLEGAL 
x BA, RA, A10 ILLEGAL2 
x x ILLEGAL 

TABLE 3.11.5-1 

SDRAM FUNCTION TRUTH TABLE 
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SDRAM FUNCTION TRUTH TABLE {contir1ued) 

<_:I_ ·-· I s ~ STATE 

Precharging H x 
L H 
L H 
L H 
L L 
L L 
L L 

ROW H x 
Activating L H 

L H 
L H 
L L 
L L 
L L 

WRITE H x 
Recovering L H 

L H 
L H 
L L 
L L 
L L 

Refreshing H x 
L H 
L H 
L L 
L L 

Mode H x 
Register L H 
Accessing L H 

L H 
L L 

ABBREVIATIONS 
RA = Row Address 
e,;..-~-column-.A:Cidress 
NOTES: 

CE w An 

x x x 
H H x 
H L BA 
L x BA.CA 
H H BA.RA 
H L BA, A10 
L x x 
x x x 
H H x 
H H L 
L x BA.CA 
H H BA.RA 
H L BA,A10 
L x x 
x x x 
H H x 
H L BA 
L x BA.CA 
H H BA.RA 
H L BA,A10 
L x x 
x x x 
H x x 
L x x 
H x x 
L x x 
x x x 
H H x 
H L x 
L x x 
x x x 

BA= Bank Address 
AP;; Auto Preenarge 

ACTION 

NOP===-idle after tRP 
NOP===-idle after tRP 
ILLEGAL2 
ILLEGAL2 
ILLEGAL2 
NOP' 
ILLEGAL 

NOP===-Row Active <after tRCD 
NOP===-Row Active after tRCD 
ILLEGAL2 
ILLEGAL2 
ILLEGAL2 
ILLEGAL2 

ILLEGAL 

NOP 
NOP 
ILLEGAL2 
ILLEGAL2 
ILLEGAL2 
ILLEGAL2 
ILLEGAL 

NOP::oidle after tRP 
NOP=':.idle after tRP 
ILLEGAL 
ILLEGAL 
ILLEGAL 

NOP 
NOP 
ILLEGAL 
ILLEGAL 
ILLEGAL 

Term = Terminate 
---·-- -NoP·= No Operation--

1. Alf entries assume that CKE was active (HIGH) during the preceeding clock cycle and the current clock 
cycle. 
2. Illegal to bank in specified state; function may be legal in the bank il"dicated by BA, depending on the state 
of that bank. 
3. Must satisfy the "2n-ru1e•, 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. Illegal 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) 
Release4 
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CURRENT 
CKErr-~ STATE 

Self- H 
refresh6 L 

L 
L 
L 
L 
L 

Power- H 
Down L 

L 
L 
L 
L 
L 

All Banks H 
ldle7 H 

H 
H 
H 
H 
H 
H 
L 

Any State H 
other than H 
listed L 
above L 

ABBREVIATIONS 
ABI = All Banks Idle 
NOTES: 

JEDEC Standard No. 21-C 
Page 3.11.5-7 

SDRAM FUNCTION TRUTH TABLE for CKE 

CK En s 'RE CT w An ACTION 

x x x x x x INVALID 
H H x x x x EXIT Self-Refresh~ ABI 
H L H H H x EXIT Self-Refresh~ ABI 
H L H H L x ILLEGAL 
H L H L x x ILLEGAL 
H L L x x x ILLEGAL 
L x x x x x NOP (Maintain Self-Refresh) 

H H x x x x INVALID 
L L H H H x EXIT Power Down~ABI 
L L H H H x EXIT Power Down=>ABI 
L L H L x x ILLEGAL 
L L L H H x ILLEGAL 
L L ·L H L x ILLEGAL 
L L L L x x NOP(Maintain Low-Power Mode) 

H x x x x x Refer to Table 1 
L H x x x x Enter Power-Down 
L L H H H x Enter Power-Down 
L L H H L x ILLEGAL 
L L H L x x ILLEGAL 
L L L H x x ILLEGAL 
L L L L H x Enter Self-Refresh 
L L L L L x ILLEGAL 
L x x x x x NOP 

H x x x x x Refer to operations Table 1 
L x x x x x Begin Clock Suspend next cycles 
H x x x x x Exit Clock Suspend next cycles 
L x x x x x Maintain Clock Suspend. 

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-se1t~Retresh can be entered· only from the All Banks Idle State. 
8. Must be legal command. 

TABLE 3.11.5-2 

SCRAM FUNCTION TRUTH TABLE for CKE 
Release 4 
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SDRAM Mode Register 

This Mode Register is located on the Synchronous DRAM (SDRAM) chip. Its purpose is to 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 operating in Test Mode, or Normal aper· 
ating mode. Q,Jing 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· 
pie Burst of 4 ;11 sequential addresses; it can change to Burst of B in Interleaved address mode. 

16M/18M SDfiAM Mode Register architecture: 

Bit# 
11 10 9 8 7 6 5 4 3 2 1 0 

Ro 1 o I o i 1 I o I o I o 1 o I o I o I o I The code shown is reserved 
for Test Mode entry. 

0 l 0 0 0 0 LTMODE BT B.L. 

_J 
BL BT=O 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" 

11 0 R• R" 
1 1 1 R" «FULL PAGE) R" 

BURST 0 SEQUENTIAL 

TYPE 1 INTERLEAVED 

-- -- -- - - - ---~ ~-- .__. ·-----·---~ -·----- Ct;---~-GE-LA,.ENCY-- - ·· 

000 R" 

001 1 

010 2 
LATENCY 011 3 
MODE 100 (4) 

101 R" 

1 1 0 R• 

1 1 1 R" 

NOTE: All items in parentheses are optional 

FIGURE 3.11.5-1 

SDRAM MODE REGISTER ARCHITECTURE 
Release 4 
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3.11.5.4-Power On Sequence (Recommended) 

JEDEC Standard No. 21-C 
Page 3. 11.5-9 

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 Jong 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 ottered 
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: . 

1. Apply power and start clock. Attempt to maintain a NOP condition at the inputs 
2. Maintain stable power, stable clock, and NOP input conditions for a minimum of 200 µS. 
3; Issue precharge commands for all banks of the device. 
4. Jssue B or more autorefresh commands. 
5. Issue a mode register set command to initialize the mode register. 

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 currently being accessed precharge itself as soon as the burst is com
pleted. This is done using address bit A 1 o during the column address cycle. The following table defines the 
options available from A 10 during the column address portion of any cycle. 

A10 Option 

0 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 
for 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· 
cliarge alrbahks: A1 l is-i:ised to specify the bank1o be precharge, and-A1 o is used to indicate the precharge 
option. The following table defines the options available from A 1 o during the precharge cycle. 

A10 Option 

0 ?recharge bank specified by A 11 

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 S, RE, CE, 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 ;:;et cycle can be followed by a new command in 
no less than 3 clock cycles as illustrated in the diagram below. 

s D I 
I 

• 
l!t'E I 

w 

An 

All Banks Idle 

Mode Register 
Set Command 

+ 
NOP 

DI 

NOP 

\ i I . 
\ f I 

• 

\ I 
cp 

"Jew Command can 
occur here or later 

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

- --- - ----- ---··---------- ---~---- ---·- - ---- --~~--- --~--- ----~---- - -- -- ·-- ··---- -
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3.11.5.8-Auto Refresh 

JEDEC Standard No. 21-C 
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Auto Refresh 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 internal register in the 
device. Before performing an Autoretresh, 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. 

n 

w 

C tRc - Supplier Specific Minimum Time 

~ ____.n.___,___... c _____ : CJ 

t 
NOP 

~ 
J 
~ 
t 
NOP 

r\_J 
I I I 

I I :\J_I':I I 
I I I 

I I I 

I I 

t t 

t cp ' An i i 
All Banks Autorefresh New Command can occur here 

ld'9 Command 
I I 

I 

Note: Clock Low_:to-high transitions occur at ttie aotted 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· 
serted. 

c 

w 

An 

DATA: ob 

Note: Clock Low-to-high transitions occu(aftne dOttealines .. 

Supplier Specific 
AbSGlute time to , 

extemaw· , Precharge : 

' 
I 

' 
I 

On 

Last word of Burst 
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3.11.5.10-0QM Latency for Reads and Writes 
(DOM Write Latency = 0) 

JEDEC Standard No. 21-C 
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DOM is a multiple-function signal defined as the data mask for both reads and writes. During reads, DOM 
performs synchronous output enable. During writes, DOM performs write data masking. The requirement 
for high-speed operation, and the synchronous nature of SDRAM devices requires that DOM latency be dif
ferent for reads than it is for writes. 

For Reads, DOM latency is defined as the difference between the clock when DOM 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. 

DQM 

DATA I 

I I t f I I 

Note: Clock Low-te>-high transitions oocur at the•dotted lines. 
I I t I t I 

For Write~. DOM la1',ency is de(fined as t~e differer1Pe betweE!n the cloc)< when DOM is ass~rted and ~e clock 
when the :write inp~ data is i~hibited. 1he follow!ng timing:diagram i!lustrates the stand~rd of O cl~cks. 

OQM 

DATA I 

WritS:Does 

not qccur 

'-1:_J 
wma: Does Writa Does 

O~cur O~cur 
WritaDoes 
not qccur 

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. For a CE latency greaterthan 1, the mini
mum requirement is that the precharge command will be allowed to coincide with output of the next-to-last 
data f rem a burst, regardless of burst length, without interrupting burst data. The following timing diagrams 
illustrate the requirements. 

CKE 

I 

I I I I 

~~1 ~ ~ n = (BurJt Length i1) 
I I I I 

I I I 

I I I 

I I I I 

8
1 

I Last word Qf bwrst : 
t I I I 

I I I I 

I I I I 

, : PRE = ?recharge Command as 
• ; qefined by;S, RE, ~. & W Q • and Address 

Lt; 

DATA • ~o 

For CE: Latency > 1 

For ~Latency ::: 1 
I I 

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 bu rats, column 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 wnte command, a new column address can be presented to 
the device every other clock cycle. That is, if the initial read-or-write command 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 remains in effect tor (CE Latency+ burst length) clock 
cycles for reads and (write recovery + burst length) clock cycles for writes. 

t 

sQ 
RE. 

An • 

I I \ 

I I 

I t ~ .... 

I I I :J 
I I 0 __/ 

The
0

2n rvle requires.an even numbe; of clock 
cycles regardless of frequency 

Note:_ C!OC.k_Low-to-high transitior\S occur at the ci~ttedlines. 
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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 SD RAM into a low power state. Using CKE to enter the low power state can only be performed 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. 

CKE I. 

I 

Co ma"d 
' 

As defined by 
S, RE, CE. W, 
and Address . 

NpP 
• 

NewC mmand; 
Accep~d Here • 

I 

I \ t t I 

~annot Vi?late Minitnum Ref~sh Spec~ication 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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3.11.5.14-Self-Refresh Entry and Exit 
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In self refresh mode, the device refreshes itself 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. Self-refresh mode is entered by precharging all banks and then inserting an auto-re
fresh command with CKE low. Exit 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 
CK 

w 

An 

ALL BANKS IDLE SELF REFRESH 
ENTRY 

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. 
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CK 

CKE 
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Read 
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I 

I 
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I 
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_. 
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I I 

I I 

<:l1 <:>2 
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4.2 SAAM Modules 

4.2.1 - 60 PIN ZIP/SIMM SRAM MODULE 
CAPACITY-2 X 64K, 2 X 256K, 2 X 1 M WORDS OF 4 BITS 

JEDEC Standard No. 21-C 
Page 4- 5 

CONFIGURATION-DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1 M 
WORDS-SELECTABLE AS 64K, 256K, OR 1 M 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 1 M BY 8 
32K, 128K, OR 512K, BY 16 
1 SK, 64K, OR 256K BY 32 
PACKAGE-64 PIN SIP MODULEWITH ZIP TERMINAL CONFIGURATION 
PIN ASSIGNMENTS-Fig. 4-18 

4.2.3 - 70 PIN ZIP/SIMM SRAM MODULE 
CAPACITY-64K, 256K, 1 M WORDS OF 9 BITS 
CONFIGURATION-SINGLE BANK MODULE USING DEVICES WITH 64K, 256K, OR 1M 

WOADS-SELECTABLE AS 64K, 256K, OR 1 M BY 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 SAAM MODULE 
CAPACITY-2 X 64K, 2 X 256K, 2 X 1M WORDS OF 9 BITS 
CONFIGURATION-DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1 M 

WORDS-SELECTABLE AS 64K, 256K, OR 1M BY 18 
128K, 512K, OR 2M 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 ORAM MODULE 
CAPACITY-64K, 256K WORDS OF 4 BITS 
CONFIGURATION-SINGLE SIDED MODULE USING 64K OR 256K DEVICES 
PA.PKAG~-:-g,2 £'!N ~I~ _t.AQQULE 
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 64K OR 256K DEVICES 
PACKAGE-24 PIN SIP MODULE 
PIN ASSIGNMENTS-Fig. 4-2 

4.3.3 - 30 PIN SIP/SIMM DRAM MODULE 
I CAPACITY-64K, 256K, 1M, 4M WORDS OF 8 OR 9 BITS, & 16M WORDS OF 8 BITS 

CONFIGURATION-SINGLE SIDED MODULE 
I -USING 64K, 256K, 1 M, 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 -64K TO BM WORDS OF 4 OR 5 BITS 

-12BK TO 16M WORDS OF 2 BfTS 
-256K TO 32M WORDS OF 1 BIT 

CONFIGURATION-ONE OR TWO SIDED, 
-USING 64K, 256K, 1 M, OR 4M DEVICES 

CAPACITY-32K, 64K, 128K, 256K WOADS 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 1 B BITS 

-64K TO BM WORDS OF 8 OR 9 BfTS 
-128K T0 .. 16MWOROS.OF4 BITS 
-256K TO 32M WORDS OF 2 BITS 
-512K TO 64M WORDS OF 1 BIT 

CONFIGURATION-ONE OR TWO SIDED, 
-USING 64K, 256K, 1 M, OR 4M DEVICES 

PACKAGE-40 PIN SIP MODULE 
PIN ASSIGNMENTS-Fig. 4-4 

4.3.6 - 23/25/26128 PIN ZIP/SIMM DRAM MODULE FAMILY 
CAPACITY -256K TO 16M WORDS OF 4 BIT 

-1 M TO 64M WORDS OF 1 SIT 
CONFIGURATION-DOUBLE SIDED, USING 1 M, 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 

28 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 ORAM MODULE FAMILY 
I CAPACfTY-256K, 512K, 1M, 2M, 4M, SM 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 which defines the storage capacity and speed of the module. 

PACKAGE:..::...72-PIN SIMM MODULE - -·· - - - - - - - - - - -- -
PIN ASSIGNMENTS-Fig. 4-6 

4.3.8 - 60 PIN DRAM CARD FAMILY 
CAPACITY-512K, 1M, 2M, 4M, & SM WORDS OF 16OR18 BITS 
CONFIGURATION-SEVEN DIFFERENT CONFIGURATIONS 

-USING 1 Mb & 4Mb DEVICES AND WITH 1, 2, OR 4 RE CLOCKS. 
LOGIC FEATURES, The cards contain a "PRESENCE DETECr feature which conists of output 

pins which supply an encoded value which defines the storage capacity, configuration, and speed 
of the card. 

PACKAGE--60 PIN JEDEC MEMORY CARO 
PIN ASSIGNMENTS-Fig. 4-7A 
CONFIGURATION BLOCK DIAGRAMS-Fig. 4-78 
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4.3.9 - 88 PIN DRAM CARD FAMILY 
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CAPACITY-256K, 512K, 1M, 2M, 4M, SM, 16M, 32M, 64M, & 128M WORDS OF 36 BITS 
CONFIGURATION-Ten Dtfferent Configurations Using 1mb, 4mb, 16mb, 64mb, & 256mb Devices 

And Wrth 2, Or 4 'Me Clocks. 
LOGIC FEATURES-The cards may be used with DATA BUS widths of X16/18 or X32/36-The 

cards contain a "PRESENCE DETECr 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. ~A 
CONFIGURATION BLOCK DIAGRAMS-Figs. ~c. 4-80, 4-SE, & ~F 

4.3.10 - 72 PIN SIMM ORAM ECC MODULE FAMILY 
CAPACITY-256K, 512K, 1M, 2M, 4M, SM WOADS OF 36 or40 BITS 
CONFIGURATION-SINGLE OR DOUBLE SIDED MODULES 

-USING 1M, 4M, OR 16M. MEMORY DEVICE:S 
LOG IC FEATURES, These modules are optimizediorECC applications. They are similar to but not 

the same as the modules described in Fig. 4-Q. 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 ORAM SIMM FAMILY 
CAPACITY-2561<. 512K, 1M, 2M, 4M, BM. 16M, 32M, & 64M WORDS OF 64, 72, OR 80 srrs 
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 xi, X4, XB, 
X9, X16 and X18 memory devices. 

LOGIC FEATURES-The modules contain "PRESENCE DETECr and "IDENTITY" featurs that 
conist of output pins in the PDn and !On 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 JEOEC MEMORY MODULE 
PIN ASSIGNMENTS AND PD TABLES-Figs. 4-13 A, 4-13 B, & 4-13 C 
CAPACITY I DEVICE CONFIGURATION TABLE-Fig. 4-13 D 
CONFIGURATION BLOCK DIAGRAM-Figs. 4-13 E through 4-13 Y 
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JEDEC Standard No. 21-C 
Page 4- 6C 

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 SAAM, EEPROM, 

EP~OM. or ROM memory devices with software or firmware control to accomidate the device 
characteristic differences. 

LOGIC FEATURES, 
- The card contains an internal MEMORY called the "ATTRIBUTE MEMORY"; the contents de
scribe the hardware and software characteristics, and use of the card. 
- The card contains a "PRESENCE DETECr feature which conists of output pins which supply 
an encoded value which defines the storage capacity, configuration, and speed of the card. 

PACKAGE-£8 PIN JEDEC.MEMORY CARO ... 
PIN ASSIGNMENTS-Fig. 4-9 
MEMORY CARD OPERATION TRUTH TABLE- Page 4-25 
MEMORY CARO SPECIFIC TERMINOLOGY- Sec. 2.8, Page 2-13 

4.4.2 - 80 PIN EEPROM SIMM FAMILY 
CAPACITY-126K, 256K, 5121<, 1M, 2M, 4M, & BM WORDS OF 32 BITS 
CONFIGURATION-Fifteen Different Configurations Using 1mb, 4mb, & 16mb Devices. 
LOGIC FEATURES-The modules contain a "PRESENCE DETECr feature which conists of out

put pins which supply an encoded value which defines the storage capacity, configuration, and 
speed of the module. 

PACKAGE-BB PIN JEDEC MEMORY MODULE 
PIN ASSIGNMENTS AND PO TABLES-Fig. 4-12 A 
CONFIGURATION BLOCK DIAGRAM-Figs. 4-12 B 

Release4 
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JEDEC Standard No. 21-C 
Page 4-11 

4 DEVICES LONG 8 OR 9 DEVICES LONG 

PHYSICAL SINGLE DOUBLE SINGLE DOUBLE 
CONFIGURATION BANK BANK BANK BANK . . . 

VERSION NX4 @ 4N X 1 2N X4 NX8 N X 8(9) N X 8(9) 16M X 8 2N X 8(9) 

r•, , vss .. NC ~NC u~ SAii voo --~D-- voo voo 
m ~----· -----· ------ ·---- ·--~-· --~_. ·--~--2 voo voo 

--~--
A! CE ...... s; __ 

--~=-- CE -----· -----· ·--~-- ·----· ·-----rn 3 00 REo voo voo 000 000 000 000 

!l' ------ -----· "'----- ·---- ·----· -----·---- jmo,-----
L:J 4 00 Q 00 000 

·--~--
AO AD AtJ 

m --~--- -----· "'----- ~---- -----·---- ·-----5 CE A3 00 001 A1 A1 A1 A1 

m 6 A7 A! .... S! .... CE 001 001 001 001 ------ -----· ·---- ----· ---------- ·-----m 7 A5 0 A7 A7 A2 A2 A2 ·--"'!.--m -----· -----· ----- ·---- ·----· ----------8 A• w 
--~-- A5 A3 A3 A3 A3 ------ --~--· ·---- ·----· "'---------- ·-----m 9 01 RE1 
--~--

M VSS .... v~-- vss vss 
~----- -----· ·---- ·----· ----- ·-----[1]l 10 01 AO 01 002 002 002 002 002 

cw 11 w A7 01 003 M M "' "' [l]; 12 -----· -----· --.. -- ·-~-- ·----· ---------- ------Al AS w w A5 A5 A5 A5 
['jj1 -----· --~--· ----- ·---- 119----· ---------- ------13 A3 CE Al Al ·--ca-. __ CS,.3 __ 

~-~l- 003 

~ -----· --~--" i.----- ·---- ·-----14 Al RE2 A3 A3 M M ii--~- M 

W1 -----· -----· ·----- ·---- ·----· ----- ·-----15 02 A2 A8 M A7 A7 A7 A7 

~ 16 03 A1 02 004 D04 004 004 004 

~ ------ -----· ·----- ·---- ·----· t----------·-----17 
--~--

OA9 02 005 AS M A! A8 

roll 18 -----· ----- ·---- ·----· ----------·-----AO A' --~--
A2 •Ag "A9 AS "A9 

~ 
Ir- - !IL.- - • -----· ·---- 11-----· ---------- ·-~--19 RE RE3 NJ t AO 'A10 NC A10 RE2 

:!!ll 20 "9----- -----· ----- -~-- ~----· ---------- ·-----03 A.5 REI RE 005 005 005 005 

fiiJ 21 00 VDO 03 ooe w w w -w 

= 22 ------ -----· ----- ·---- ·----· ~---------- ·-----vss vss 03 007 vss vss VSS vss ----------· ----· ~----1 ·---- ·----· ¥.1i 23 VSS vss 
-~-· ooe ooe ooe 

3 24 ---=---·----· ·----4 ·---- ·----· - RE2 NC •NC P01 A11 P01 
~~- --------· ·---- -----25 007 007 007 007 

a 26 ce PD2 NC PD2 

ml 27 
--'IL-- --.r-· ... ._ __ ---=--RE RE RE REl 

a 28 •-a-------· ·---- -----cea NC ~--~- --~--s ---------· 29 De DOI NC 008 

:ml 30 ---------· "'---- -----VDO voo voe voo 

TOP VIEW 

.- - 6NTHE-3cfPl~fMdOOCE. H~f&-40~ DEVICES MA'f BE-USED. PINS 18-& f 9"ARE
USED TO PROVIDE ADDRESS EXPANSION. THE OTHER MODULES WILL 
ACCOMIDATE 64K & 256K DEVICES ONLY. 

PRESENCE DETECT 

OPTIONAL VSS 

NC FOR SINGLE BANK VERSION 

$ OPTIONAL VSS WHEN AS NOT NEEDED 

# OPTIONAL REFRESH (F) FUNCTION 

0 ON THE 22 PIN 4N X 1 MODULE, 1 MB & 4 MB DEVICES MAY BE USED. PIN 17 IS 
USED FOR ADDRESS EXPANSION 

% POTENTIAL VSS 

TRUTH TABLE 

SIZE 25614 512K 1M 

PIN --
PD1 L H L 

PD2 H L L 

CONFIGURATION DEFINES THE PHYSICAL ARFiANGEMENTS 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. 

FIGURE 4-2 

22, 24,& 30 PIN DRAM MODULES 
Release 4 
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PHYSICAL 
CONFIGURATION 

--

VERSION 

r•., 
Ll.1 

m 
r•., 
.. :i .. 
r•., .. ~" 
r•., 
.. 1 .. 

m 
r•., .. z .. 
ru 
r·., 
LR.I 
r;o" 
"-~ 
tfa1 
me 
r·, .. ~ 
ri•" 
"-~ r·, 
L\Ai 

ri:sJ 
r•, 
&.1JJ 

t1jJ 
r·,, .. w 
~J 
fi,J 

~J 

~ 
~- .. !>J 

~ 

- -- .~~ -·· I:"" "iZ/J 

~a" -~ 
r.•, 
iO!IJ 

~J 

30 PIN 
SIP MODULE 

TOP VIEW 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 
12 
13 
14 

15 
16 

17 
18 

19 
20 

21 
22 
23 
24 
25 
26 

27 
28 
29 
30 

4 OR 5 DEVICES LONG 4 OR' 5 DEVICES LONG 
SINGLE SIOED DOUBLE SIDED 

N X 4(5) 2N X 2 4N X 1 2N X 4(5) 4N X 2 SN X 1 

voo ·-
------· ·-------------------· -------------04 NC NC 04 NC NC ------· ------ --------------· ------ -------oc NC NC oc NC NC ------· ------ -------... -----· ------ -------A! -.----- ------ ------· ------· ------ ------· A9 

"A10 ------· ------~-----· -------· ------------· D3 D1 NC D3 Dt NC ------· ------ ti-------· ~-----· ------ ~-----· 
03 01 NC 03 01 NC ------· ------------· ------· ------------· vss ------· ------ -------------· ------------· A6 -
A7 ------· ------------· i--------· ------ ~-----· 
A2 ------· -------------------· ------------· A1 ------· ------ -------11------· ------~-----· ___ D,! ___ 

NC D D2 NC D ------- -------------· -------------· 02 NC 0 02 NC 0 

A4 -------· ------ --------------· -------------AS ------· -------------------· -------------A3 ------· ----~- -------------· ------- ------· AO ------· ------ ------· ------· ------ ------· D1 DO NC 01 DO NC 

01 00 NC 01 00 NC ------· ------ --------------· ------ ................ 
vss ---=--· ------ -------------· ------ -------w ----=---· ------------· ------· ------ ------· CE CE1 ------· --.::..:.--------· ------t ------............... 
NC CE2 -
Re 

~------· ------------1i--------------. --~~--· -------------... -.. --------- -
NC NC NC --!'~2--· ~-----t ------•--:..:::-· ------ ----=---· DO NC CE3 DO NC CE3 ------· ------ ------· ------· ------ ---..=.=--· 
00 NC Cei 00 NC CE4 ___ ........ ......... -- ___ ,_ ___ 

~-------· ------ ~----._. 
voo 

• PIN 6 RESERVED FOR OPTIONAL REFRESH IF) WHEN NOT NEEDED FOR A10 

CONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY 
OEFICES ON THE MODULE. GIVING LENGTH ANO NUMBER OF SIDES POPULATED 

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

MEMORY DEVICES WITH A CAPACITY OF UP TO 4Mb BY t CAN BE ACCOMIDATED 
ON THE MODULES DEFINED IN THIS ST ANOARD 

FIGURE 4-3 
30 PIN DRAM MODULE FAMILY 
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PIN # , 
2 

3 

4 

5 

6 
7 

8 
9 

10 

11 
12 

13 

14 

1S 
16 
17 

18 
19 

20 

21 

22 

23 

24 
2S 

26 

27 

28 

29 
-- --30- - -- -

31 

32 

33 

34 

35 

36 

Release 4 

PIN NAME PIN # 

VSS 37 

oao 38 

OQ18 39 

001 40 

OQ19 41 

002 42 

0020 43 

003 44 

0021 4S 

VDO 46 

NU 47 

AO 48 

A1 49 

A2 50 

A3 S1 

A4 52 

AS 53 

A6 54 

NC. A10 55 

004 56 

0022 57 

DOS 58 

0023 59 

006 60 

0024 61 

007 62 

0025 63 

A7 64 

NC.A11 65 
- -voo~- - "66- -

AB 67 

NC A9 68 

NC. RE3 69 

RE2 70 

0026 71 

008 72 

PIN NAME 

OQ17 

OQ35 

vss 
CEO 

CE2 

CE3 

CE1 

REO 

NC. RE1 

NC 
w 

NC tECC) 

009 

0027 
0010 

0028 
0011 
0029 

0012 
0030 

0013 

0031 

VOO 

0032 
0014 

0033 

001S 

0034 

0016 
- ----Ne - -- -

PD1 

PD2 

PD3 

P04 

NC 
vss 

JEDEC Standard No. 21-C 
Page 4-15 

PRESENCE DETECT TRUTH TABLE 

CONFIGURATION tRAC ~ PD1 PD2 PD3 PD4 

1 MB (256K X 36/40) 100nS 0 s 0 s s 
80 nS 0 s 0 0 s 
70 nS 0 s 0 s 0 
sons 0 s 0 0 0 

2MB (512K X 36) 100nS 0 0 s s s 
eons 0 0 s 0 s 
70nS 0 0 s s 0 
sons 0 0 s 0 0 

4MB (1M X 361 100nS 0 s s s s 
eons 0 s s 0 s 

--- 70nS 0 s s s 0 
60nS 0 s s 0 0 

BMB 12MX36l 100nS 0 0 0 s s 
eons 0 0 0 0 s 
70nS 0 0 0 s 0 
sons 0 0 0 0 0 

16MB (4M X 36) 100nS 0 s 0 s s 
eons 0 s 0 0 s 
70nS 0 s 0 s 0 
sons 0 s 0 0 0 

32MB (BM X 36) 100nS 0 0 s s s 
eons 0 0 s 0 s 
70nS 0 0 s s 0 
60nS 0 0 s 0 0 

0 • OPEN CIRCUll (NO CONN Ee; I ION) 

S • CONNECTED TO VSS 

Note: The ECC' Function (Pin 48) is not a defined function for 

the _devices in this standard, however, It is used in a companion 

Standard for 72 pin ECC modules shown in Fig. 4-10. The 

presence of a VSS connection on this pin signifies that an ecc 
module has been inserted. 

CONF1GURAT10N P1N ASSIGNMENT TABLE 

MODULE SIZE, 36 err WORDS 

PINI 256K 512K 1M 2M 4M BM 

-·-- - -n -- -- NC- ._ NC-- -· - NC- -- -NC- - A-10- - -A10 - -

"29 NC NC NC NC A11 A11 

32 NC NC A9 A9 A9 A9 

33 NC RE3 NC RE3 NC RE3 

45 NC RE1 NC RE1 NC RE1 

'*A 11 on Pin 29 is used on modules containing devices !hat re-
quire 12 ROW and 10 COLUMN addresses. 
NOTE-Th~s family of_pinouts ~approved ~r us~ in Sl~M 
moduleswh1charenommally4.25 longandwtthaheightwhach 
varies depencingon the configuration and the memory devices 
used. See JEDEC Publication 95. 

FIGURE 4-6 

256K TO SM BY 36. 72 PIN DRAM MODULE FAMILY 
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Page 4-16 ---------
PD4 PD5 

SPEED (!RAC) 58 57 
~NS VSS vss 
70NS vss NC 

vss 0 0 2 PD3 60NS NC VSS 
POi 0 0 4 P02 SONS NC NC ....... - - ..... 
w 5 0 0 6 vcc PD SPEED TABLE 

AE3,NC 7 0 c 8 *REZ,N - --vss 9 c c 10 AO 
NC D c 12 NC PO P02 PD3 

A1 CC · 14 vcc.. CONFJGURATIOll 3 4 2 --A2. 15 c c 16 /4:3 512K X 16/18 2 RE VSS NC YSS 
vss 17 D c 18 A4 1M X 16/18 4 RE VSS NC NC 

008,NC 19 c c 20 0017, N --- 2M X 16/18 2 RE NC VSS vss 
coo 2i D c 22 vcc 4M X 16/18 4 RE NC vss NC 

001 23 0 0 24 009 1M X 16(181 RE vss vss vss 
vss 25 0 0 26 0010 4M X 16(181 RE NC NC VSS 

002 27 0 c 28 0011 BM X 16{18 2 RE vss vss NC 

003 29 cc 3J vcc NO CARO NC NC NC 

004 31 c c 32 0012 PD CONFIGURATION TABLE 
vss 33 c c 34 0013 -005 c D 36 0014 --
006 c D 38 vcc. PIN NUMBER 

007 39 D c 40 0015 CONFIGURATIO'°' 50 53 52 8 7 

vss 41 D c 42 0016 12K X 16/18 2 RE NC NC AE1 NC NC -- -
CEO 43 c c 44 AS 1M x ~S/18 4 RE NC NC AE1 RE2 AE3 

AS 45 c c 46 vcc 2M X 16/18 2 RE AS NC RE1 NC NC --A7 47 c c 48 AB 4M X 16/184 RE AS NC RE1 RE2 RE3 

vss 49 c c 50 •A9, NC ~161101 RE AS NC NC NC NC --- •RE1. N AEO 51 c D 52 4M x 16/181 RE AS A10 NC NC NC 

- - -- __ c _c _ 
-· ~ - · ~- NC ------ -

BM X 16/18 2 RE AS A10 AE1 NC NC 
- · ·-- · 

c c S6 vcc CONFIGURATION PIN ASSIGNMENT TABLE 
c c 58 PD4 

vss D c 60 NC Pins 19 & 20 (008 & OQ 17) are NC for X16 Versions 

TOP VIEW 

* SEE TABLE FOR FUNCTION ASSIGNMENTS FOR THESE PINS 
AS A FUNCTION OF CARO CAPACITY ANO CONFIGURATION 

FIGURE 4-7A 
512K TO BM BY 16 or 18 DRAM CARD 
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PD BITS CARD DRAM 

5 4 3 2 1 DENSITY ORGANIZATION 

1 1 1 1 1 NO CARD 

1 0 0 0 0 1 MB 256K X 1, 4, 16, 18 

0 0 0 0 0 2MB 256K X 1, 4, 16, 18 

1 0 0 0 1 2MB 512K X 8, 9 

0 0 0 0 1 4M8 512K X 8, 9 

1 0 0 1 0 4MB 1M X 1, 4, 16, 18 

0 0 0 1 0 8MB 1MX1,4,16,1S 
1 1 0 1 0 4MB 1M X 16, 18 
0 1 0 1 0 SMB 1M X 16, 18 

1 0 0 1 1 SMB 2MX8, 9 
0 0 0 1 1 16MB 2MX8, 9 

1 0 1 0 0 16 MB 4M X 1, 4, 1Ei, 18 
0 0 1 0 0 32MB 4M X 1, 4, 16, 18 

1 0 1 0 1 32MB SM XS, 9 
0 0 1 0 1 64MB SMXB, 9 

1 0 1 1 0 64MB 16M X 1, 4, 16, 18 
0 0 1 1 0 128MB 16MX1,4,16,18 

CARD 
ADDR. RE CE 
REQ'D ADDA. ADDR. 

18 9 9 
18 9 9 

19 10 9 
19 10 9 

20 10 10 
20 10 10 
20 12 8 
20 12 8 

21 11 10 
21 11 10 

22 12 ·11 

22 12 ·11 

23 13 ·11 

23 13 ·11 

24 14 ·11 
24 14 ·11 

AVAIL. 
PAGE 

DEPTH 

512 
512 

512 
512 

1024 
1024 
256 
256 

1024 
1024 

.. 1024 
~·1024 

-1024 
··1024 

·1024· 
001024 

JEOEC Standard No. 21-C 
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AVERAGE 
REFRESH 
INTERVAL NOTES 

NO CARD INSTALLED 

12sms 
12sms 

12sms 
12s ms 

12sms 
125mS 
62mS 
62mS 

125mS 
125mS 

szms SUPPORT 12110 ANO 1'111 ADDRESS 

szms SUPPORT 12/10 ANO 11/11 ADDRESS 

szms SUPPORT 13110 ANO 12111 ADDRESS 

62mS SUPPORT 13110 ANO 12/ll ADDRESS 

31 ms SUPPORT 13111 ANO 14'10 ADDRESS 

31 ms SUPPORT 13'/11 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 ORAM 
... 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 
DEVIC 

.. JM 
1M 

4M 

4M 

16M 

16M 

64M 

64M 

256M 

256M 

PIN NUMBER 

CONFIG'N 9 11 15 17 25 27 

256KX 36~2 Ri; . SV NC SV NC NC SV 

512K X 36, 4 RE SV NC SV NC NC 5V 

1M X36, 2 RE SV NC SV NC NC SV 

2M X 36, 4 RE SV NC SV NC NC SV 

4M X36, 2 RE SV,NC NC.3.3'0 SV.NC NC.3.3V NC. 3.3V SV.NC 

BM X36,4 RE SV.NC NC. 3.3\J SV.NC NC,3.3V NC. 3.3V SV.NC 

16MX36,2RE NC 3.3V NC 3.3V 3.3V NC 
32M X36, 4 RE NC 3.3V NC 3.3V 3.3V NC 
64M X36. 2 RE NC 3.3V NC 3.3V 3.3V NC 

128M X 36, 4 RE NC 3.3V NC 3.3V 3.3V NC 

VCC POWER PIN ASSIGNMENT TABLE 

FIGURE 4-88 

35 37 

NC SV 

NC 5V 

NC 5V 

NC sv 
NC. 3.3 V SV.NC 

NC. 3.3 V 5V,NC 

3.3V NC 
3.3V NC 
3.3V NC 

3.3 v NC 

256K TO 12BM BY 36, 88 PIN DRAM CARD FAMILY CONFIGURATION TABLES 
Release 4 
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BLOCK DIAGRAM for 512K/2M/SM/32M X 36or1M/4M/16M/64M X 18 
USING XB or X9 DRAM 

REO 
CTh 
w 

AO-An 

000 
001 
002 
003 
004 
005 
006 
007 
008 

---1 000 
---1 001 
.... --1002 
....,_ .... 003 __ .... 004 

---1005 DO 
---1006 
---1001 
.... - .... ·008··· 
r----t G 
~ 

CE1 

009 .... _ .... 000 
0010 001 
0011 002 
0012 003 

0018..._ 
0019---f 
0020---f 
0021---1 
0022-----1 
0023---4 
0024---1 
0025---1 
oa2e---1 

0021·---f 000 
0028 001 
0029 002 
0030 003 

02 

A013 004 
A014 005 01 

0031 004 03 
0032 005 

A015 006 0033 006 
A016 007 0034 007 
A017 008 0035 008 

---1 G --G 
•SASE MEMORY DEVICE 

WORD ORGANIZATION 
00-03 ADDRESS 

512K X 36 or 1 M X 18 4M <X9' AO-A9 
2M X 36 or 4M X 1 B 16M (X9) AO-A10 
BM X 36 or 1 SM X 18 64M (X9l AO-A12 

• NOTE: The SASE MEMORY DEVICE columns pive the total device capacity in 
bits and the data interface configuration 

note 1: In an 18 bus system;-REO-anoRU-wil! t>e-contrDHedindependen11yand-the-data-bus---
will be connected to for an 18 bit bus ourside the card 

In a 36 bit system, REO and RE2 wm be actuatect simultaneously 
note 2: The card a>ntains 4 bytes of data; 2 byte operation is allowed. 

FIGURE 4-8C 
256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS l · 
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') 
( 

R'E1 
REO 
CEo w 

AO-An 

000 
001 
002 
003 
004 
DOS 
006 
007 
DOB 

CE1 

D09 
DQ10 
0011 
0012 
A013 
A014 
A015 
A016 
A017 

JEDEC Standard No. 21-C 
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. 

-

BLOCK DIAGRAM for 1M /4M/16M/64M X 36 or 2M/8M/32M/128M X 18 
USING XS or X9 DRAM 

RE3 
AE2 m w 

000 0018 DOO 
D01 0019 001 
002 0020 002 
003 0021 003 
004 DO 04 0022 004 

02 DOS 0023 005 
006 0024 006 
007 0025 D07 
DOB 0026 DOB 
G G 

. 
CE3 

000 0027 000 
001 002B 001 
002 0029 002 
003 0030 D03 
004 

01 DS 0031 004 03 
005 0032 DOS 
006 0033 006 
007 0034 D07 
DOB 0035 DOB 
G G 

. 

• BASE MEMORY·OEVICE 
WORD ORGANIZATION 

00-07 ADDRESS 
1 M X 36 or 2M X 18 4M fX9l AO-A9 

. 4M K 36 or SM"X 18 ..... - . 16MfX9Y ·· Ao-~-A1·0 -

16M X 36 or 32M X 18 64M CX9l AO-A12 

• NOTE: The BASE MEMORY DEVICE columns give 1he total device capacity in 
bits and !he data interface configuration 

note 1: In an 1B bus system, REO and RE2 (also RE1 and AE3) will be controlled independently 
and the data bus will be connected to for an 1 B bit bus ourside 1he card 

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

FIGURE4-8D 

06 

07 

256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS 
Release 4 
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BLOCK DIAGRAM for 256K /1M/4M/16M/64M X 36 or 512K/2M/8M/32M/128M X 18 
USING X4 and X1 DRAM 

0 -
0 -

-

AO-A n 

DO 
DO 
DO 
00 

0 -
1 
2 
3 

'":' 

00 
00 
00 
00 

4 -
5 : 
6 
7 

'":' 

oa B -

CE1 -

- I 
I 

000 
00100 
002 
003 
G 

I 
000 
00101 
002 
003 
G 

I 
DO MO 

RE2 
m 

ooie- 000 
0019: 00104 
0020- 002 
0021- 003 

-;- G 

0022- 000 
0023 00105 
0024: 002 
0025- 003 

~ 
G 

I 
0026- DO M2 

-
CE3 - -...., ]-il -DO 

00 
00 
DO 

9 
10 
11 
12 

'":' 

001 
001 
D01 
001 

3 
4: 
s: 
s: 

'":' 

001 7 
-· ---· --- -

000 0027 
D0102 002s: 
002 0029: 
003 0030: 
G 

~ 
I 

000 0031: 
D0103 0032-
002 0033 
003 0034 
G 

~ 
I 

DO M1 0035 
--~ .. - - - - - - - - --- - - - - --- ---

• BASE MEMORY DEVICE 
WORD ORGANIZATION 

00-07 MO-M3 
256K X 36 or 512K X 18 1M <X4l 256K <X1) 
1 M X 36 or 2M X 18 4M lX4J 1M I X1' 
4M X 36 or SM X 18 16M IX4l 4MI X1 
16M X 36 or 32M X 18 64M (X4l 16M <X1l 

000 
00106 
002 
003 
G 

I 
000 
00107 
002 
003 
G . I 

oo M3 
--- --- --

AO DRESS 
AO-AB 
AO-A9 
AO-A11 
AO-A13 

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

note 1: In an 18 bus system, REO and RE2 will be controlled independently and the data bus will be 
connected to for an 1 B bit bus ourside the card 
In a 36 bit system. REO and RE2 will be actuated simultaneously 

note 2: The card contains 4 bytes of data; 2 byte operation is allowed. 

FIGURE 4-8E 

256K TO 128M BY 36, 88 PIN ORAM CARD FAMILY BLOCK DIAGRAMS 
Release 4 
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BLOCK DIAGRAM for 512K/2M/8M/32M/32M/128M X 36 or 1 M/4M/16M/256M X 18 
USING X4 and X1 DRAM 

R'E1 
REO 

CEO -----+-+--------. w 
AO-An 

000 __ _. 
001 __ _. 
002 __ _. 
003 __ _. 

DQ4 
DOS 
006 
DQ7 

. 

DOB 

CE1 

D09 
0010 
0011 
0012 

0013---1 D014 __ _, 

Da1s--...i 
oa1s--• 

01 

DO MO 

02 

0011·--...1 DO M1 

08 

09 

DO M4 

i----< DO MS 

RE3 
RE'2 
ffi 

DO 18 .,____, 
D019t .... --I 
D020.,____, 
D021.,_ _ _, 

D022 
D023 
D024 
0025 

D026 

CE3 

D027 
D028 
D029 
0030 

oa31e---4 
D032e---i 
Da33---1 
0034.---1 

DO M2 

06 

DQ35:--~ DO M3 

• BASE MEMORY DEVICE 

WORD ORGANIZATION 
ADDRESS 

512KX36or1MX 18 AO-AB 
2M X 36 or 4M X 18 AO-A9 
BM X 36 or 16M X 18 AO-A11 
32M X 36 or 64M X 18 AO-A13 

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

DO M6 

note 1: In an 18 bus system, REC and RE2 (also RE1 ANO RE3) will be controlled independently and the data 
bus will be connected to for an 1 B bit bus ourside the card, 
In a 36 bit system, REO 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-SF 

256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS 
Release 4 
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vss 35 cc .__ 
C01 36 c c --
0011 37 c c 
0012 38 c c 
0013 39 c c 
0014 40 c c 
0015 41 c c --E2 42 cc 

F 43 c c --
RFU 44 c c --
RFU 45 c c 
A17 46 0 c 
A18 47 c 0 

A19 48 c c 
A20 c c 
A21 cc 
vcc 51 0 c 

# VPP2 52 c c 
A22. 53 c c 
A23 54 c c 
A24 55 c c 
A25 56 c c 
RFU 57 c c 
RFU c c 
RFU c c 
RFU 60 c c .__. 
AG 61 c c 

·- ~ 

802 62 cc 
801 63 c c --
008 64 cc 
009 c c 
0010 c c 
=-= C02 67 c c 
vss 68 0 c 

TOP VIEW 

UPT032M by 

1 vss - --
2 DQ3 --
3 004 

4 005 -
5 006 
6 007 __.. 
7 E1 

8 A10 .__ 
9 G -
10 A11 

11 A9 

12 AS 

13 A13 

14 A14 --15 W,P ._ 
16 BY 
17 vcc 
18 VPP1 # ) 
19 A18 

20 A15 # NOTE: When 1he VPP1 & VPP2 pins are not active and - --21 A12 connected to1he programming supply for the pur-

22 A7 pose of altering programmable memory, 1hese 

Z3 A6 
pins must be connected to VCC. 

24 AS -
25 A4 -
26 A3 --Zl A2 

---·-- - ~-----··- --- - . - - · ·-·------ --- ------ ---

28 A1 -29 AO 
~ [)Q() 

001 

002 
•NOTE: This Standard is applicable to SAAM, EPROM, 

33 WP OTPROM, EEPROM, and FLASH Memory. It is 
34 vss not applicable to DRAM. 

See Sec. 2.8 for dafinitiOnS of the special pin names used in this standard 

FIGURE 4-9A 
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 AO G w VPP2 VPP1 001~00E 007-000 
Standbv Mode x H H x x x vcc vcc Hiah-Z Hioh-Z 
Byte Access (8 bits) H H L L L H vcc vcc High-Z Even-Byte 

H H L H L H vcc vcc Hioh-Z Odd-Byte 

Word Access (16 bits) H L L x L H vcc vcc Odd-Bvte Even-Bvte 

Odd-Bvte Ontv Access H L H x L H vcc vcc Odd-Bvte Hiqh-Z 

Main Memory Write Function for SAAM and EEPROM 

MODE RG E2 E1 AO G w VPP2 VPP1 0015-0QE 007-000 

Standby Mode··· x H H x x x vcc vcc xxx xxx 
Byte Access (8 bits) H H L L H L vcc vcc xxx Even-Byte 

H H L H H L vcc vcc xxx Odd-Bvte 

Word Access £16 bits) H L L x H L vcc vcc Odd-Bvte Even-Bvte 

Odd-Bvte Onlv Access H L H x H L vcc vcc Odd-Bvte Hiah-Z 

Main Memory Write Function for OTPROM, EPROM, and FLASH Memory 

MODE RG E2 E1 AO G w VPP2 VPP1 0015-0QE 007-000 

Standby Mode x H H x x x VCC, VPP VCC,\/PP xxx xxx 
Byte Access (8 bits) H H L L H L vcc VPP xxx Even-Byte 

H H L H H L VPP vcc xxx Odd-Bvte 

Word Access (16 bits) H L L x H L VPP VPP Odd-Bvte Even-Bvte 

Odd-Bvta Onlv Access H L H x H L VPP vcc Odd-Bvte xxx 
Attribute Memory Read Function 

MODE RG E2 E1 AO G' w VPP2 VPP1 0015-0QE 007-000 

Standbv Mode x H H x x x vcc vcc Hiah-Z Hioh-Z 

Byte Access (8 bits) L H L L L H vcc vcc High-Z Even-Byte 

L H L H L H vcc. vcc Hiah-Z Not Valid 

Word Access £16 bits} L L L x L H vcc vcc Not Valid Even-Bvte 

Odd-Bvta Onlv Access L L H x L H vcc vcc Not Valid Hiah-Z 

Attribute Memory Write Function for SRAM and EEPROM 
--

MODE AG E2 E1 AO G w V?P2 VPP1 0015-0QE 007-000 

Standbv Mode x H H x x x vcc vcc xxx xxx 
Byte Access (8 bits) L H L L H L vcc vcc xxx Even-Byte 

L H L H H L vcc vcc xxx xxx 
Word Access C16 bits) L L L x H L vcc vcc xxx Even-Bvte 

Odd-Bvte Onlv Access L L H x H L vcc vcc xxx xxx 
Attribute Memory Write Function for OTPROM, EPROM, and FLASH Memory 

MODE RG E2 E1 AO G w VPP2 VPP1 xxx 007-000 

Standby Mode x H H x x x VCC,VPP VCC.VPP xxx xxx 
Byte Access (8 bits) L H L L H L vcc VPP xxx Even-Byte 

L H L H H L vcc vcc xxx xxx 
Word Access (16 bits) L L L x H l VPP VPP xxx Even-Byte 

Odd-BvtA Onlv Access l l H x H L VPP vcc xxx xxx 
NOTE: For !hose pins in !he above tables where "VCC, VPP" is specified, either supply may be used for prcgnuTming al 
111• ootion of the manufacturer. However those c:ards which use VCC must be able ID wtthstand VPP wilhout damaae. 

Release 3 
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PIN# PIN NAME 

1 vss 
2 OQO 
3 OQ1 
4 002 
5 003 
6 004 
7 005 
8 006 
,9 007 .. . . . . 

10 VOO 
11 POS 
12 AO 
13 A1 
14 A2 
15 A3 
16 A4 
17 AS 
18 A6 
19 G 
20 008 
21 009 
22 0010 
23 0011 
24 0012 
25 0013 
26 0014 
27 0015 
28 A7 

·-·- --29 0016 
30 VDD 
31 AB 
32 A9 
33 NC 
34 NC 
35 0026 
36 DOB 

PIN # 

37 

38 

39 

40 

41 

42 
43 

44 
45 - . 
46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 
59 

60 

61 

62 

63 

64 

65 

66 
67 

68 

69 

70 
71 

72 

PIN NAME 

0019 

0020 

VSS 

CEO 

NC,A10 

NC, A11 

NC, CE1 

REO 

NC .RE1 . 

0021 

w 
ECC 

OQ22 

0023 

0024 

0025 

0026 

0027 

0029 

0029 

0030 

0031 

VOO 

0032 

0033 

0034 

0035 

0036/NC 

0037/NC 

0038/NC 

P01 

PD2 

PD3 

PD4 

0039/NC 
vss · 

PRESENCE DETECT TRUTH TABLE 

TYPE tRAC E"C1 PD Pm Pm PD~ #PD! 

256K X 36 or 4C 100 nS s s 0 s 
eons s s 0 0 
70 nS s s 0 s 
sons s s 0 0 

512K X 36 cir 4C 100 nS s 0 s s 
eons s 0 s 0 
70nS s 0 s s 
60nS s 0 s 0 

1M X 36 or4C 100 r.S s s s s 
Anns s s s 0 

70nS s s s s 
1:11 .. c: s s s n 

~u X 36 or 4C 1nn"s s 0 0 s 
al\ ~e s n 0 0 
70 .. c: s 0 n s 
60nS s 0 0 0 

4M X 36or40 eons s s 0 0 
70nS s s 0 s 
60nS s s 0 0 
SO nS s s 0 s 

SM X 36or4C BO nS s 0 s 0 
70nS s 0 s s 
60nS s 0 s 0 
sons s 0 s s 

0 • OPEN CIRCUIT (NO CONNECTION) 
S • CONNECTED TO VSS 

s 0 
s 0 
0 0 
0 0 
s 0 
s 0 
0 0 
0 0 

s 0 
s 0 
0 0 
n 0 
s 0 
s 0 
n n 

0 0 
s s 
0 s 
0 s 
s s 
s s 
0 s 

0 s 
s s 

~ Pin: VSS for ECC Module, OPEN tor NON ECC Module 

I The c:omec:tion of P05 lo VSS must be made through a 2..6 KO resistor 

CONFIGURATION PIN ASSIGNMENT TABL.E 

MODULE SIZE, 36 or 40 BIT WORDS 

PIN# 256K 512K 1M 2M 4M 8M 

32 NC NC A9 A9 A9 A9 
.. 

41 NC NC NC NC A10 A10 

42 NC NC NC NC A11 A11 

43 NC CE1 NC Cl; NC CE1 

45 NC m NC RE1 NC Re1 

NOTE - This tarrily of pinouts is approved for use in SIMM 
moduleswhicharenominally4.25·1ongandwi1haheightwhich 
variesdepencingontneconfigurationandthememorydevices 
used. See JEDEC Publication 95, section MO-XXX. 

FIGURE 4-10A 

) 

256K TO SM BY 36 or 40, 72 PIN ECC DRAM MODULE PINOUT 
Release4 
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AC-An 

000 
D01 
002 
003 

004 
DOS 
006 
D07 

DOS 
D09 
0010 
D011 

0012 
0013 
0014 
0015 

-
-

--

--

-

--
-

--

D016 
D017 
0018 
D019 -

l 
l I 

000 
001 
002 MO 
003 

-11 

000 
001 M1 002 
003 

- 11 
DOO 
001 

M2 002 
003 

- 11 

000 
001 M3 002 
003 

- 111 

DOC 
D01 M4 002 
003 

0020 
0021 
0022 
0023-

0024.;; 
0025.;; 
0026 
0027-

0028-
D029 
0030 
0031-

0032 
0033-
0034.;; 
0035 

JEDEC Standard No. 21-C 
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I 
000 
001 
002 MS 
003 

-1 

000 
001 MS 002 
003 

- I I I 

DOO 
001 
002 M7 
D03 _, 
000 
001 MS 002 
003 

r • • • - • • • • • • - -T- T ~ • 1- -
I 

I 0036.;; 
I 0037 
I 

I 0038 
I 0039-
I 

I 

000 
001 
002 
D03 

M9 

This device is 
not used in the 
X36 modules 

- - - - -- - - ·- - - ----- - - -- ~ - - -- - - - - ---- - -- - · - - -~- "!..~~ ~-~~-~~·-~-~-~ -~-~~-~--~-~ ~- ~ - - - - - J 

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

FIGURE 4-10B 

256K TO SM BY 36 or 40, 72 PIN ECC DRAM MODULE, BLOCK DIAGRAM 
Release 4 
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~ 
~ 

~ 
crr 
u w 

AO-An 

000 
001 
002 
003 

;.ff:= 

004 
DOS 
006 
007 

008 
009 
001 
001 

M3 

001 000 000 

M10 

M11 

M12 

M13 

0032 
0033 
0034 
0035 

001 001 001 --oo_T __ _ -oa:r - - -M4 -- - -002-- - M14 -
001 003 003 

BLOCK DIAGRAM for 512K/2M/8M X 36 or 40 DRAM MODULE 

FIGURE 4-10C 

M15 

M16 

M17 

256K TO SM BY 36 or 40, 72 PIN ECC DRAM MODULE BLOCK DIAGRAM 
Release4 
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256K TO '°'UV'° OO•M CAR~ 
---- - c 1 VSS 
_GND._. 45.. 0 0 
_Qgie,_ 46.. o 0 

-2- _QQQ._ 
i-3- _QQL 
.._4-, _QQL. 
.._s __ QQL 

_Q919,_,.~ 0 c 
_0020,_ 48 0 c 
_Qg2i,_ .. ~ 0 c 
-t2222,_,. so.. c c 

.._s __ 1294_ 
Pin Assignment, Cards based on X4 DRAM 

_t2923, __ si.. c c -1- _QQL 
_a __ Q.QL Card Pin Number 

_ Q924 .• ,. 52.. CC D 

0025 53 _9_ ~.Ei.5.:1 ~ONFIGURATIO~ 20 21 24 27 61 62 64 65 
~---
-t2226 .• 54 
-~-- .. s5 .. 
-~NQ.- 56 
-~L- s1 

A3 58 
----~-
-~L- 59 

-~L- .. 22 
• A9 61 ---- -· • A11 62 ...,.. ___ -

-~.2..
• A13 
--~-"RE1 ----NC ----

63 

64 -· 65 
66 

_ VS.2__ §I 
-!iq_ __ 68. 

NC 69 
...... ~-- -· w 70 ----- -_,5>.,L_,. 71 .• 

PD3 72 ----
-~.2..-. 7~. 

PDS 74 ----PD7 75 ----
-!!PB .• ,.z.2 
_Q.938 __ ,.!! 
-Q.939,_,. 78 .. 

-•.. J5035~~ /9_ 
-Q.927. _,.BO_. 
-Q.Q2B,_ B1 .. 
-Q.929,_ 82 

D030 83 ...._ ___ -
D031 84 ...,.. __ _ 
D032 85 .,_ ___ -

-12933._,. B~. 
D034 87 
vss SB 

Release4 

C D 

c c 
c c 
c c 
C D 

D C 
c 

D 
c c 
D D 

D 
D 
D 0 

C D 
D C 
C D 

10 D07 ....,. ___ _ 
....!!.. ::EOJ.!-~ 
,..!t _QQL 

13 AO ------
,..!~_s_. 
....!~~.EL!~ 

16 A4 ------
...!Z:..~~-~-
....!!..-~-· 

19 AS ------..!£. .:.~L. 
..!!.....:..~. 
-~ _REQ_ 
23 Ce5 
-- --==-r-' 

c c ._!~ .!..<25L. 
DD ..!~ ~E; 

256K X 40 C1M' NC NC NC lsv, NI NC NC NC NC 

512K X 40 l1M' NC NC CE1 5 V, NC NC NC NC RE1 

1M X 4014M NC NC NC 5V,NC A9 NC NC NC 

2M X 40 14M' NC NC CE1 5 V, NC A9 NC NC RE1 

4M X 40 (16M A10 NC NC 5 V, NC A9 A11 NC NC 

8MX40116M' A10 NC CE1 5V,NI A9 A11 NC RE1 

16M X 40 l64M' A10 A12 NC NC A9 A11 NC NC 

32M X 40 (64M) A10 A12 CE1 NC A9 A11 NC RE1 

64M X 40 C256M' A10 A12 NC NC A9 A11 A13 NC 

28M X 40 (256M' A10 A12 CE1 NC A9 A11 A13 RE1 

Pin Assignment, Cards based on XS DRAM 

Card Pin Number 

c D ._!2._ _F3§2_ CONFIGURATIOll 20 21 24 27 61 62 64 65 

DD ._!7-~~ 5 " 

0 
c ,j~ -~L. 512K X 40 (4M) NC NC NC V, N• A9 NC NC NC 

D D ..!!?.-~-· 1MX40(4M) NC NC CE1 SV, NC A9 NC NC RE1 

c C ,2£._~-· 2MX40(16M) A10 NC NC SV,NC A9 A11 NC NC 
D D 22... _D.Q.3!. 5 

C C -~ _D.Q.
3L BM X 40 (64M) A10 A12 NC NC A9 A11 NC NC 

c c -~ _D.Q.11.. 

4M X 40 (16M) A10 NC CE1 V, N A9 A11 NC RE1 

C C -~ _qQL. 16M X 40 (64M) A10 A12 CE1 NC A9 A11 NC RE1 

- - - -c_c ___ ~--- -3§.. ~-121!~. ~-i;;32;;:;.M.X;;;;.;.-;;.;'°'.;;o__;:,:;(25=6M~} .;;:__AfQ~~- .:;,A;;,12:.-;j;;;· .;.:N;;;:C4 ... N:.:C+A9;.-=..+A..;.;1;.:.1 ~A..;.;1:.:3~N.;.;C~ 
c C ,22_ -D.Q.1.2... 64M X 40 (256M) A10 A12 CE1 NC A9 A11 A13 RE1 
c c .2Z:.. ~.EL!~ 
D D ~ .J>.Q.1.!_. 
C D ,2!?_ _D.Q.1£.. 

ADDRESS AND CLOCK PIN ASSIGNMENTS 

D C -~ _D.Q.1~ 
c c ~!.. _D.Q.1.,!.. 
C D ~~ _O.Q.1.§.. . 
c 0 -~ .J>.Q.1~ 
D c -~-~L 

D . 
SEE TABLE FOR FUNCTIONAL ASSIGNMENTS FOR THESE PINS 
AS A FUNCTION OF CARO CAPACITY AND CONFIGURATION 

TOP VIEW 

FIGURE 4-11 A 

256K TO 128M BY 40 DRAM CARD 
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SPEED (!RAC) 

sons 
70 nS 
sons 
sons 

PD7 

P75 

vss 
NC 

NC 

VSS 

PD6 

P30 

NC PDS 

vss REFRESH MODE P76 

NC 80 nS vss 
vss 70nS NC 

PD SPEED TABLE PO REFRESH MOOE 
TABLE 

REFRESH 
POSITS CARO DRAM RE CE '"'"''" ' ·-~· 
5 4 3 2 1 DENSITY DRGANIZAT!Or AOOR. ACOR. ~ORM.I lsl.ov 

1 1 1 1 1 NOCARD 

1 0 0 0 0 1 MB 256KX4 9 9 8 64 
0 0 0 0 0 2MB 256KX4 9 9 8 64 

1 0 0 0 1 2MB 512KX 8 10 9 16 128 
0 0 0 0 1 4MB 512KX 8 10 9 16 128 

1 0 0 1 0 4MB 1MX4 10 10 16 128 
0 0 0 1 0 BMB 1MX4 10 10 16 128 

1 0 0 1 1 8MB 2MX8 11 10 32 256 
0 0 0 1 1 16MB 2MX8 11 10 32 256 

1 0 1 0 0 16MB 4MX4 11/12 11/1C 64 256 
0 0 1 0 0 32MB 4MX4 11/12 11/1C 64 256 

1 0 1 0 1 32MB 8MX8 12113 11/10 TBO TBO 
0 0 1 0 1 64MB 8MX8 12113 11/10 TBO TBO 

1 0 1 , 0 64MB 16MX4 13 11 TBC: TBD 
0 0 1 1 0 128MB 16MX4 13 11 TBC: TBO 

--t- -o- -1-0-1-- 1-28-MB-'--32M-X-8- - 'fBO -TBO - '!BC TSO _ 
0 0 1 0 1 256MB 32MX8 TBC TBO TBC TBD 

1 0 1 1 0 256MB 64MX4 TBC TBO TBC TBO 
0 0 1 1 0 512MB 64MX4 TBC TBO TBC TBO 

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 CARO ORGANIZATION AND ADDRESS STRUCTURE 

NOTE: The ORAM densities are shown In parentheses (xxxM) 

FIGURE 4-11 B 

256K TO 128M BY 40 ORAM CARD PD TRUTH TABLE 
Release 4 
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BLOCK DIAGRAM for 256K/1M/4M/16M/64M X 40 USING X4 DRAM 

'l1EO 
CE"O 
w 
t; 

AO-An 

000 0018 
001 0019 
002 J020 
003 DO"• ... 

004 -- 000 0022·---I 000 
005 001n1 006 OQ2'-f 

0023 00106 
0024 002 

007 003 

009 __ .... 

0010---1 
0011---1 
0012---1 

0013---i 
0014---1 
0015---1 
001s---1 

0013---1 
0014---1 
0015 .... --1 
oa1s---1 

0025 003 

0021---' 
002a---' 
0029---i 
0030---1 

0031---1 oao 
0032 00108 
0033 002 
0034 003 

0031---' 
0032---1 
0033---1 
0034---' 

"Base Memo 
- WORD - _Qe'lice __ ADDRES_S _ _QeIJQ~AL _ 

• 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 between 
VOO and VSS fore each mer. ,;;,ry device on the card. 

FIGURE 4-11 C 

256K TO 64M BY 40 DRAM CAROUSING BY 4 DEVICES 
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BLOCK DIAGRAM for 1M/4M/16M/64M X 40 USING XS DRAM 
RE)' 

~ 
~ 
cr; 
w 
u 

AO-An 

OQO ---4 
001 
002 ---1 
003 ---1 

oa1e .... --1 
0019---1 
0020----1 
oa21e---1 

004 ---1 
DOS ---1 
006 ----1 
007 ----1 

0022---4 000 
0023 001 
0024 002 03 
0025 003 

DOS ---4 
0017---4 
0026---4 
0035---4 

0035.---1 
0037.---1 
0038---1 
0039---1 

009 ---i 
0010,---i 
0011---1 
0012'---t 

0021---1 DOD 
0028 001 07 
0029 002 
0030 003 

00131---1 000 
0014 001 DB 
0015 002 
0016 003 

0031 .... --1 000 
0032 001 09 
0033 002 
0034 003 

• 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 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. 

FIGURE 4-11 D 

512K TO 128M BY 40 DRAM CARD USING BY 4 DEVICES 
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BLOCK DIAGRAM for 512K/2M/8M/32M X 40 USING XS DRAM 

'RE5 
CEO 
w 
G 

AO-An 

000 
001 
002 
003 
004 
005 
006 
007 

0018 .,__-I 000 
---4 001 0019 

0020 ---4 002 
0021 ---4 003 
0022 .... --1 004 ---4 005 0 1 0023 
0024 ---4 006 
0025 ---4 007 

DOB 
0017 

.... --l 000 

.... --l 001 

.,__-l 002 ---4 003 
0026 
0035 ---4 004 .,__-I 005 02 , __ .... 006 
0036 
0037 
0038 
0039 

, __ .,. 007 

009 .,__-I 000 
,.,__-l 001 0010 

0011 
__ .... 002 

0012 
, __ .... 003 

0013 .... --1004 
.,__-I 005 03 
.,__-I 006 
---1001 -

0014 
0015 

-oot6 

0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 

.,__-l 000 

.... --l 001 __ .... 002 

---4 003 ---4 004 ---4 005 0 4 
---4 006 __ .,. 007 

-•-NOTE:-The BASE MEMORY DEVIGE-columns give -
the total device capacity in bits and 1he data interface 
word width . 

NOTE: There shall be one bypass capacitor between 
VOO and VSS fore each memory device on the card. 
The value of the capacitors will be determined by the 
memory devices used. 

FIGURE 4-11 E 

512K TO 32M BY 40 DRAM CARD USING BY 8 DEVICES 
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BLOCK DIAGRAM for 1 M/4M/161W64M X 40 USING XS DRAM 

~ ... - ~ 

~ I 
~ T I 

~I 
0 -DO 

DO 
DO 
003 
004 
DOS 
006 
007 

1 -
2 -

----
-

B-D01 
001 
D02 
D02 
D022 
002 
D02 
002 

9: 
o-
1: 

--
3-
4 
s-

-
7-

DOB 
D01 
002 
003 
003 
0037 
0038 
0039 

6-
s 
6 

--

009 
0010 
0011 
0012 
0013 
D014 

,_ 
-·-
-·-· -- 00t5 

0016 -·-

0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 

-----
-
-

DOO 
D01 
D02 
D03 
D04 DO DOS 
006 
D07 

DOO 
001 
002 
DC3 
004 

01 DOS 
D06 
007 

000 
D01 
002 
003 
D04 

02 DOS 
006 
007 

000 
001 
002 
D03 
004 

03 DOS 
~006 ----

007 

000 
001 
002 
003 
004 04 DOS 
006 
D07 

· - -- - -

DOO 
D01 
D02 
D03 
D04 
DOS 
006 
007 

DOO 
001 
D02 
D03 
004 
DOS 
006 
D07 

000 
D01 
002 
003 
004 
D05 
D06 
D07 

000 
001 
002 
003 
004 
DOS 

_DQ6 ___ 

007 

000 
001 
002 
003 
004 
D05 
006 
007 

I 

05 

06 

07 

08 
- -

09 

- - -·-NofE:i'he BASE MEMOAY-OEVICccolumns glVe 
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 capacitors will be determined by 
the memory devic:as used. 

FIGURE 4-11 F 

1 M TO 64M BY 40 DRAM CARD USING BY 8 DEVICES 
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PIN# PIN NAME PIN# 

1 vss 41 
2 VOD 42 
3 VPP/NC 43 
4 G 44 
5 WO 45 
6 W1 46 
7 RFU 47 
8 0016 48 
9 0017 49 

10 0018 50 
11 0019 . 51 
12 0020 52 
13 0021 53 
14 0022 54 
15 0023 55 
16 0024 56 

17 0025 57 

18 0026 58 
19 0027 59 
20 0028 60 
21 E3 61 
22 E2 62 
23 E1 63 
24 EO 64 

25 vss 65 
26 0029 66 

27 0030 67 
28 0031 68 
29 W2 69 
30 A22 70 

---3~--- -- - A2-1 - ----- - - --11- -- -
32 A20 72 
33 A19 73 
34 A18 74 
35 A17 75 
36 A16 76 
37 A15 77 

38 A14 78 
39 A13 79 
40 A12 80 

PIN NAME 

A11 
A10 
A9 
AS 
A7 
AS 
AS 
A4 
A3 
A2 
A1 
AO 
W3 

vss 
0015 
0014 
0013 
0012 
0011 
0010 
009 
DCB 

007 
006 
DOS 
004 
003 
002 
001 
000 

--VPP/NC--- -
VDO 
PD1 
PD2 
P03 
PD4 

PDS 
PD6 
P07 
vss 

JEDEC Standard No. 21-C 
Page 4-35 

PRESENCE DETECT TRUTH TABLE 

Module Device #of Module 
brnanization rlensil'\ Dev Caoacitv PD1 PD2 PD3 PD4 

No Module 1 1 1 
.128K X 32 1M 4 512KB 0 1 1 
256K X 32 1M 8 1MB 1 0 1 

512K X 32 1M 16 2MB 0 0 1 
256KX 32 2M 4 1MB 1 1 0 
512K X 32 2M 8 2MB 0 1 0 

1MX32 2M 16 4MB 1 0 0 
512K X 32 4M 4 2MB 0 0 0 

1MX32 4M B 4MB 1 1 1 
2MX32 4M 16 BMB 0 1 1 
1MX32 BM 4 4MB 1 0 1 
2MX32 BM B BMB 0 0 1 
4MX32 BM 16 16MB 1 1 0 
2MX32 16M 4 &MB 0 1 0 
4MX32 16M B 16MB 1 0 0 
BMX32 16M 16 32MB 0 0 0 

1 = OPEN CIRCUIT (NO CONNECTION) 
0 • CONNECTED TO VSS 

MODULE SPEED IDENTIFICATION 

MAX PRESENCE DETECT PIN 
ACCESS 

PDS PD6 PD7 TIME 
NOT 1 1 1 

45nS 0 1 1 

SSnS 1 0 1 

70nS 0 0 1 

90nS 1 1 0 

120nS 0 1 0 

150nS 1 0 0 

200nS 0 0 0 

NO-TE - -This family of pinouts-is-approved-for use-in SIMM 
package that is nominally 4.65" long and a height of O.B5" See 
JEOEC Publication 95, section MO-XXX. 

1 

1 

1 

1 

1 

1 

1 

1 

0 
0 
0 
0 
0 
0 
0 
0 

FIGURE 4-12 A 
128K TO SM BY 32 EEPROM SIMM, PINOUT AND PD TABLES 
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EO 
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E2 
E3 
GO 

AO-An 
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-
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-

----
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004 
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------
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-,_ 0016 
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0018 
0019 
0020 
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0026 -_______ _!l~E-~ -- _ 0021 ------0028 
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Banko Bank 1 
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T T 

I - I 
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001 - 001 
002 - 002 
003 - 003 
004 - 004 
005 DO - 005 04 
006 - 006 
007 - 007 
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000 -000 
001 -001 
002 - 002 
003 - 003 
004 - 004 

01 05 005 - 005 
006 - 006 
007 - 007 

- -
T 

000 - 000 
001 -D01 
002 - D02 
003 - D03 
004 - 004 

02 06 005 - ocs 
006 - oc: 
007 - D07 

-. T 

000 -000 
D01 -D01 
D02 - D02 
D03 ..... D03 
~---- - - --- - - i;;.,; -004"" - - - ----
005 03 - DOS 07 
006 - 006 
D07 - D07 

FIGURE 4-12 B 

Bank2 Bank3 

l 
- I 
T I 

I - I 

..,_1 000 - 000 
H 001 - 001 
j 002 - 002 

- 003 - 003 
- 004 - 004 
- 005 08 - 005 012 
- 006 - 006 -007 - 007 

~ I -oao - 000 -001 -001 -002 -002 - 003 -003 - 004 - 004 
09 013 - 005 - 005 - 006 - 006 -007 -007 

I -000 - 000 -001 - 001 - 002 -002 -003 -003 - 004 - 004 
010 014 - 005 - DOS 

·- l"'-'")6 - 006 
007 - 007 

I -000 - 000 -D01 - 001 
..... 002 -002 
..... 003 -003 
..... - 004"" - -- --- - -- --004 -- - - -- -
.... DOS 011 -005 015 - 006 ... 006 - D07 - 007 
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MODULE 
PD SITS CONFIGURATION DRAM RE CE REFRESH PERIOD lmS) 

5 4 3 2 , (PARITY, ECC) ORGANIZATION ADDA. ADDA. NORMAL SLOW 

1 1 1 , , NO MODULE 

0 0 0 0 0 256K X 64172, 72 256K X 16/18 9 9 8 64 
0 0 0 0 1 512K X 64172, 72 256K X 16/18 9 9 8 64 

0 0 0 1 0 512K X 64172, 72/8C 512K X 819 10 9 16 128 
0 0 0 1 , 1 M X 64/72, 72/80 512K X 819 10 9 16 128 

0 0 1 0 0 1 M X 64172, 72180 1M X 1/4116/18 10 10 16 128 
0 0 1 0 1 2M X 64/72, 72/80 1M X 1/4/16/18 10 10 16 128 

0 0 1 1 0 1 M X 64172, 72 1M X 16/18 12 8 64 256 
0 1 0 0 0 2M X 64172, 72 1M X 16118 12 8 64 256 

0 1 0 0 1 2M X 64172, 72180 2M X 819 11 10 32 256 
0 , 0 , 0 4M X 64172, 72180 2M X 819 11 10 32 256 

0 1 0 1 1 4MX72 4M X 1/4/1B 12 .. 11 .. 64 256 
0 1 0 1 1 4M X 64, 72180 4M X 4/16 12 10 64 256 

0 , 1 0 0 BM X 64172, 72 4M X 16/1B 12 10 64 256 
0 1 1 0 1 BM X 64/72, 72/80 BM XS/9 12 11 64 256 

0 1 1 1 0 16M X 64172, 72180 SMX 819 12 11 64 256 
0 , , 1 1 16M X 64172, 72/80 16MX4 13 11 128 512 

1 0 0 0 0 16M X72, 72 16M X 16l18 reo· reo· Teo· Teo· 
1 0 0 0 1 32M X72, 72 16MX16/18 reo· Teo· Teo· TSO" 

1 0 0 , 0 32M X 64172, 72180 32M XB/9 reo· Teo· Teo· Teo· 
1 0 0 1 1 64M X 64172, 72180 32M XB/9 reo· TSO• TBo· Teo· 

1 0 1 0 0 64M X 64, 72180 64MX4 Teo· TSO• TBo· TSO" I x 0 , , , Expansion TBD 
I I 

Note 1) • These modules using 256M devices are for reference only and will be further oeflned 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 allow mixing of 12/10(X4) and 11/11(X1) DRAMs 
PD Note: PD & ID terminals must each be pulled up through a resistor to VOO at the next higher level assembly. 

PDs will either be open (NC) or driven to VSS via on-board buffer circuits. 
ID Note: IDs will either be open (NC} or connected directly to VSS wi1hout a buffer. 

PD7 PD6 PDB 100 
SPEED (tRAC) 165 82 CONFIGURATION 166 83 REFRESH MODE 

80nS 0 1 X64 1 0 NORMAL 

70nS 1 0 X72 PARITY 1 1 )ELF-REFRESt 

101 

166 

0 

1 

sons 1 1 X72 ECC 0 0 REFRESH MODE 
50 nS 0 0 XBOECC 0 1 

PD SPEED TABLE DATA CONFIGURATION 

FIGURE 4-13 C 

64, 72, or 80 BIT SIMM PRESENCE DETECT & CONFIGURATION TABLES 
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64, 72, & 80 BIT DRAM SIMM CAPACITY JN M BYTE 

~ 
4M DRAM 16MDRAM 

256K 512K 1M 1M 2M 4M 
M 

e 

n X18 X16 X9 XB X4 X18 X16 X9 xa X4 

256K X 64 4 

256K X 72 4 

256K X 72 (ECC) 4 

256K X BO (ECC) 

512 x 64 B B 

512KX 72 B B 

512K X 72 (ECC) B B 9 

512K X BO (ECC) 10 

1MX64 16 16 4 

1MX72 16 1B 4 

1M X 72 (ECC) 16 18 1B 4 

1M X BO (ECC) 20 20 

2MX64 B 8 

2MX 72 B B 

2MX 72 (ECC) B B 9 

2MX BO (ECC) 10 

4MX64 16 16 

4MX72 16 1B 

4MX72 (ECC) 16 18 18 

4M X 80 (ECC) 20 20 
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16M X 72 (ECC) 

16M X 80 (ECC) 
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-32MX72-- --- --. - ---·--- ----- ----- ----- ----- - ----- - -- - ---

32M X 72 (ECC) 

32M X 80 (ECC) 

64MX64 

64M X72 

64M X 72 (ECC) 

64M X 80 (ECC) 

FIGURE 4-13 D 
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64, 72, & 80 BIT DRAM SIMM Capacity Table 

256M DRAM 
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) 

16 4 

18 4 

18 4 
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8 B 

8 8 9 
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16 16 

16 18 

16 18 1B 
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5 PROGRAMMABLE LOGIC AND ASIC DEVICES 

JEDEC Standard No. 21-C 
Page 5-1 

The following standards define pinouts for Programmable Logic Devices (PLD) and Programmable 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 PLO DIP TO sec CONVERSION 

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

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

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

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

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

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

5.1.2 POWER PIN LOCATIONS FOR PLO and ASIC DEVICES 

The following standards define the power pin locations for PLO and ASIC devices in a variety of packages. 

5.1.2.1 - POWER PIN LOCATIONS FOR ECL PLO IN DIP 

This standard defines the location of the power pins for ECL PLO 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 PLO IN DIP and CC 

This standard defines the location of the power pins for TTL PLO devices in 40 PIN DIP and 44 TERMINAL 
CC. It is applicable to all currently available TTL compatible families. The power pin locations are defined in 
Figures 5-4 & 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, & 84 TERMINAL CC. It is applicable to all currently available TTL compatible 
families. The power pin locations are defined in Figures~ & 5-7. 

5.1.2.4- POWER PIN LOCATIONS FOR PLO IN 132 PIN QFP 

This standard defines the POWER and GROUND connections for PLO devices in 132 Pin Quad Flat Pack 
packages. This standard is compatible with other standards for JEOEC Standards on packages with 40 

. _ !hr.oug.h __ 84 pins, Jb~J2Qwer _pin locations are defined in Figure 5-1 o. 
----·-··- --------------------·--------- - ------- - -------- -~---· ---- ---

5.1.3 Nomenclature for FPLD 

This standard defines a compact nomenclature to be used to describe Field Programmable 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 R&-428. 

5.1.4 PLO 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 PLO device. · 
The details of this standard are contained in JEDEC STANDARD #3-B published Nov. 1989. 

5.1.5 PLO Standard OUTPUT LOADS 

This standard defines a set of output loads providing various drive capabilities for PLO 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, & 0. 
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JESD 21-C, Release 4 Insertion Instructions 

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

lndosed iMth this instruction sheet are reN and r~acerrent pages for JEDEC Standard 21-C. Those pages lltlich contain 
new material are labeled "Release 4" at the bottom of the page. In sorre cases, there 'Mii be old material on the bad< of 
the sheet containing a Release 4 page. This old material 'Mii be labeled Release 1, Release 2, or Release 3 as there are 
no changes from the original release. 

In the following 65 !r-structions, the material is arranged in 3 colurms. The first colurm tells \o\lhidi sheet to rerrove from 
the 21-C binder. The second colurm tells \o\lhich sheet to add to the binder. The third colurm gives an explanation of the 
reason for the change or addition. 

REM:Jv'E ADD 

1 Rerrove Title Page; Add replacerrent Trtle Page: Contains revision Log fer Stardard. 

2 Rerrove TOC, 7 sheets; Add replacerrent TOC, 7 sheets; Revised Table of Contents 

3 Rerrove PP ~-1 to 2-0 
and P 2-11/12 

4 Rerrove P 3.4.1-3; 

5 Rerrove P 3.4.1-11 

6 Rerrove P 3.4.2-3 

7 

8 Rerrove P 3.7-1; 

9 

10 RemJVe P 3.7.1-3; 

11 Rerrove P 3.7.1-11/12 

12 Rerrove P 3.7.1-13 

·13--Rerrove P 3.7.2-J 

14 Rerrove P 3.7.2-516 

15 Rerrove P 3.7.2-7/8 

16 Rerrove P 3.7.3-3J4 

17 Rerrove P 3.7.3-15116 

18 Rerrove P 3.7.3-17118 

19 Rerrove P 3.7.4-3J4 

20 Rerrove P 3.7.4-9/10 

21 Rerrove P. 3. 7.4-11/12 

22 Rerrove P 3.7.4-13J14 

Add replacerrent 2-1 to 2-0 
and 2-11/12 

Add replacerrent P 3.4.1-3: 

Add New p 3.4.1-11/12 

Add replacerrent P 3.4.2-3 

Add reN page p 3.4.2-11; 

Add Replacement P 3.7-1: 

Add reN p 3.7-3; 

Add replacerrent P 3.7.1-3: 

Add replacerrent P 3.7.1-11112 

Add reN p 3.7.1-13; 

Add-replace-rent f' _3-7.2-3 

Add replacerrent P 3. 7.2-5'6 

Add Replacerrent P 3.7.2-7/8; 

Add replacerrent P 3.7.3-3J4: 

Add replacerrent P 3.7.3-15116 

Add Replacement P 3.7:3-17/18 

.Add New p 3.7.4-3J4 

.Add Replacement 3.7.4-9110 

Add reN p 3.7.4-11112 

Add reN p 3.7.4-13J14 

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

New items added. 

Contains reN Figure 3.4.1-8. 

New item added. 

Contains reN figure 3.4.2-7. 

New item added. 

Contains re11 standard, Fig 3. 7-1 

Existing items rrodified. 

New dirrension table added to Fig. 3.7.1-7. 

New dirrension table added to Fig. 3.7.1-9. 

...Existing items m::>dffi.ed, . - -

New dlrrension table added to Fig. 3.7.2-2. 

New dlrrension table added to Fig. 3.7.2-4. 

Existing items rrodified. 

New dlrrension table added to Fig. 3.7.3-12. 

New dlrrension tables added to Figs. 3.7.3-13 & 37.3-14 

Existing items rrodified . 

New dirrension table added to Figs 3.7.4-6 & 3.8.4-7 . 

New dirrension table added to Fig. 3.7.4-8. 

Add dimension table added to Fig. 3. 7.4-11. 
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23 Rerrove P 3.7.4-15116 Add replacement P 3.7.4-15116 New dirrension tables added to Figs. 3.7.4-12 & 3.7.4-13 

24 Rerrove P 3.7.5-l'4; Add replacerrent P 3.7.5-3/4: Existing items rrodified. 

25 Rerrove P 3.7.5-9/10 Add New p 3.7.5-9110; f\lodify pinout of one device in Fig. 3.7.5-6. 

26 Rerrove P 3.7.5-1l'14 .Add Replacerrent P 3.7.5-13/14 New dirrension tables added to Figs. 3.7.5-9 & 3.7.5-10. 

27 Rerrove P 3.7.5-21122 Add replacerrent P 3.7.5-21/22 New dirrension table added to Fig. 3.7.5-17. 

28 Rerrove P 3. 7. 7-3 Add replacement P 3. 7. 7-3 New item added. 

29 Add new P 3.7.7-11112 Add new Standard. 

30 Rerrove P 3.9.1-l'4 Add replacement P 3.9.1-l'4 Existing items rrodifie:f, reN item added. 

31 Rerrove P 3.9.1-9110; Add replacement P 3.9.1-9110; Add new device & packages to Figs 3.9.1-5 & 3.9.1-6. 

32 Rerrove P 3.9.1-1l'14 Add replacement P 3.9.1-1l'14 Fig. 3.9.1-10 rrodified. 

33 Add new P 3.9.1-15 Add new Fig. 3.9.1-11. 

34 Rerrove P 3.9.2-l'4 Add replacement P 3.9:2-l'4 Existing items rrodified, new standard added. 

35 Rerrove P 3.9.2-7/8 Add Replacement P 3.9.2-7/8 Device and pad<ages added to Fig. 3.9.2-4. 

36 Rerrove P 3.9.2-9110 Add replacement P 3.9.2-9110 Patent note added to Fig 3.9.2-6. 

37 Rerrove P 3.9.2-1l'14 Add replacement P 3.9.2-1l'14 DraWng rrodified, patent note added to Fig 3.9.2-10 

) 38 Rerrove P 3.9.2-15116 Add Replacement P 3.9.2-1&16 Modified Fig 3.9.2-11, add reN standard, Fig. 3.9.2-12. 

39 Rerrove P 3.9.3-3 

40 Rerrove P 3.9.3-11 

41 Rerrove P 3.9.4-3 

42 Rerrove P 3.9.4-7/8 

43 Rerrove P 3.9.4-9110; 

44 

45 

46 Rerrove P. 3.9.5-&6 

47 Rerrove PP 3.9.5-7/8 
and 3.9.5-9110 

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 3.9.4-9110 

Add new P 3.9.4-11; 

Add new P 3.9.4-13; 

.AJ:Jd replao:m:rt P 3.9.5-&6; 

Add replao:m:rt PP 3.9.5-7/8 
and 3.9.5-9110 

Supplerrent existing standard. 

Add new device to Fig. 3.9.3-7. 

Add new iterrs. 

Correct errors in original publication of Fig 3.9.4-3. 

Correct package error in Fig. 3.9.4-5. 

Add new standard, Fig 3.9.4-7,A & 8. 

Add new standard, Fig. 3.9.4-8 

Modify Fig. 3.9.5-18 to darify standard . 

Mxfrfy existirg standard. 

48 Rerrove P 3.10.4-11/12 Add replacement P 3.10.4-11/12 Correct error in original R3 tirring diagram 

49 

50 

Insert divider for SDRAM section New section 3-11 , SOR.AM added. 

Add new pages 3.11-1, 3.11.1-1, New standards on SDRArv's, pinouts and features. 
3.11.2-1, 3.11.2-3, 3.11.3-1, 
3.11.3-3,3.11.5-1, 3.11.5-3, 
3.11.5-&6 to .11.5-17/18 
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51 Rerrove PP 4-516 Add replacerrent PP 4-516 & Od standard supplerrented, reN stardards added 
&4-68 4-6B'6C 

52 Rerrove P 4-11/12 Add replacerrent P 4-11/12 New device added to existng standard. 

53 Rerrove P 4-15116 Add replacerrent P 4-15116 New PD table in Fig. 4-6. 

54 Rerrove PP 4-19/20, Add replacerrent PP 4-19120, l'vbdifiy PD table ahd correct Fig 4-8 block diagrarrs. 
4-21122, & 4-23-24 4-21122, & 4-23124 

55 Rerrove P 4-25 Add repacerrent P 4-25'26 & New standard Fig. 4-10. · 
reN p 4-27128 

56 Add reN pp 4-29/30, 4-31/32, New Stardard Fig 4-11 
and 4-3Y.34 

57 Add reN p 4-35136 New ~iandard. Fig 4-12. 

58 Add reN pages 4-37138 to 4-61 New standard 

59 Rerrove P 5-1 Add replacerrent P 5-1 New item added. 

60 Add reN p 5-15 New standard added, Fig 5-11. 
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