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DRAM Design Guidelines

54 TSOP LVTTL 16 Meg x4 32Megx4 64Megx4 | 128 Meg x 4| PC100/133
54 TSOP |_|_ 8 Meg x8 16Megx8 32Megx 8 64 Meg x 8 | PC100/133
54TSOP | x16 | "LVITL  na _ 4Megx 16 8Megx 16 16 Megx 16| Meg x 16 8 Meg x 16 16 Meg x 16 32 Meg x 16| Meg x 16 | PC100/133

50 TSOP LVTTL 1 Meg x 16 na na na 143/166/200
-

86 TSOP LVTTL na 2Meg x 32 4Meg x32 8Meg x 32 143/166/200
e

66 TSOP| x4 | DDR | 25V |SSTL 2 na 16 Meg x4 32Meg x4 64 Meg x4 | 128 Meg x 4| PC200/266
e e

PC200/266
na 4Meg x16 8Megx 16 16 Meg x 16| 32 Meg x 16| PC200/266

100 TQFP DDR-SG SSTL 2 512K x 32 na na na 150/166
e e e
100 TQFP| x32 | DDR | 25V |SSTL 2 na 2Meg x32 4Megx32 8Meg x 32 166/183
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Minimum Granularity (MB) vs. Bus Width

16-Bit Bus Width 32-Bit Bus Width 64-Bit Bus Width
- r —  //r——
Package | Width 16Mb 64Mb | 128Mb 256Mb 16Mb 64Mb 128Mb | 256Mb 16Mb | 64Mb  128Mb 256Mb

54 TSOP
54 TSOP
54 TSOP

50 TSOP
86 TSOP

66 TSOP
66 TSOP
66 TSOP

100 PQFP

100 PQFP
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DRAM Design Guidelines

Options | Package Width Data Rate ‘ Voltage I/1O ‘ 16Mb ‘ 64Mb 128Mb ‘ 256Mb 512Mb Clock (MHz)
54 TSOP 16 Meg x4 32Megx4| 64Megx4 128 Meg x4 PC100/133
54 TSOP 8Megx8 16Megx8| 32Megx8 64 Megx8 PC100/133
54 TSOP 4 Meg x16 8Megx 16| 16 Meg x 16 32 Meg x 16 PC100/133

x4 x8 x16 x16 x8 x4

. L . N\ L

D 54-p|n TSOP NC DQO S/QDB g ; . gg % \E%Sls DQ7 NC
- - VobQ [ 3 54'p|n 52 [M VssQ N-C N-C

. NC NC 51 DQ14

« SDR (Single Data Rate) bQo DOI D02 T 5 TSOP = D D013 DQs DO
- - VssQ [M 6 49 [M VceQ - -

. NC NC DQ3 [ 7 48 M DQ12 NC NC

« Medium to large memory arrays NC DQ2 DQ4 CH 8 47 D DALL DOS NC
- - VbpQ O 9 46 [T VssQ - -
C ) hief Dr\éci Dgg DQ5 [T 10 45 [T DQ10 gg4 ggz

[} DQ6 [T 11 44 M1 DQ9

PC main memory cnier user 1 DQ VSSQ ou podl oA

i NC NC DQ7 [ 13 42 M DQ8 NC NC

—_ - - V T 14 41 [ V: - -

° WR - 2 CIOCkS NC NCDQI\IZE 0 15 40 [M NS(:S - -
- - WE# [ 16 39 [ DQMHDQM DQM

- - CAS# [M 17 38 [ CLK - -

« 512Mb uses same package/ DD Rase o 18 37 D CkE - -
. - - cs# 19 NCon64Mb 36 [T A12 - -
p|n0ut per se - - BAO O 20 &128Mb 35 [M A1l - -

! - - BAL 21 34 [0 A9 - -

. - - Al10 [ 22 33 [ A8 - -

« 512Mb refresh - 64ms period A= B 2 mar - -
- -  A20d25 30 [MA - -

-RFC=16xRC - : S&3 BEE 1
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DRAM Design Guidelines

50 TSOP SDR 3.3V LVTTL | 1Megx 16
- rr 0]
SDR 3.3V LVTTL 2Meg x 32 4 Meg x32 8 Meg x 32
! '/

VDD Vss

1
DQO 2 DQ15
VbbQ 3 VssQ
DQ1 4 DQ14
oz s | SOP DQ13
VssQ 6 VbbQ
e d: (x32) oot
Q 50 and/or 86 TSOP vee o 1. .50 ;s "boy ] 10 Do
DQO [ 2 50_ IN 4 /o Qs DQ6 O 11 DQO
DQ1 ™M 3 p 48 [T DQ14 ngo 12 VB%Q
i VssQ M 4 47 [M VssQ DQ7 1 D
i SDR (Slngle Data Ra.te) DQ2 M 5 TSOP 46 [T DQ13 vgg 1‘51 \’\/ISCS
DQ3 ™M 6 45 [T DQ12
- . VeeQ M 7 44 M VceQ D\?\,’\ég is ﬁng
b M'n'mum memory arrays DQ4 [T} 8 43 M DQ11 CASH# 18 NC on 64Mb/128Mb A12
DQ5 MO 9 42 [T DQ10 RASH# 19 CLK
CS# 20 CKE
e PC graphics chief user o | 1t 10 5 009 oo o 22 oM a
g p DQ7 M 12 39 M DQ8 e s ne
VeeQ [ 13 38 [M VceQ
t _ DQML [ 14 37 [ NC A/ig gg ﬁg
* 'WR=2clocks e shew 82 :
#
RAS# [ 17 34 [T CKE DQV“SS gg 535""3
cs# [ 18 33 @ NC
BA 0O 19 32 [0 A9 o D31
A10 [} 20 31 [ A8 VssQ 32 VDDQ
A0 [ 21 30 [@ A7 DQ17 33 DQ30
Al O 22 29 M@ A6 DQ18 34 DQ29
A2 [ 23 28 [T A5 \éngQg 22 \éfgsz%
A3 [ 24 27 [ A4
Vee 0O 25 26 [T Vss E’,SSZQO 3 \[,’ng
DQ21 39 DQ26
DQ22 40 DQ25
VbbQ 41 VssQ

DQ23
VDD
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SDRAM Addressing

SDRAM Addressing X4 X8 x16

AO0-Al1l AO-Al11 AO0-Al11l

AO0-A9 AO-A8 AO-A7

AO0-Al1l AO-Al11l AO0-Al11l

AO0-A9, All AO0-A9 AO-A8

AO-A12"°¢ AO-A12°¢  AD-A12°°

AO0-A9, All AO0-A9 AO-A8

A0-A12°° AO-A12°°  AD-A12°°

64Mb* Row

(4 banks) |Column
128Mb*  |Row

(4 banks) |Column
256Mb®  |Row

(4 banks) |Column
512Mb°  |Row

(4 banks) [Column

AD-A9, A11, A12°° AD-A9, A1l AO-A9

T OoTw

December 1999

54-pin TSOP (x4, x8, x16) and 86-pin TSOP (x32)
Refresh goes from 15.625us per row to 7.8us per row
Pin 36 goes from NC to A12

Pin 21 goes from NC to A1l

Pin 69 goes from NC to A12

X32

A0-A10
AO0-A7
AO -A11°
AO-A7
AO-A12°
AO-A7
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DRAM Design Guidelines

66 TSOP —

66 TSOP

d 66 TSOP

« DDR (Double Data Rate)
provides data at 2x the
clock rate

« Medium to large memory
arrays

« Mainframe, servers,
workstations and routers
will be chief users

« '"WR =2.5clocks
 512Mb refresh
— 64ms period
— IRFC=2x'RC

December 1999

x4 x8 x16
VDD VDD VDD
NC DQO  DQO
VobQ VbbQ  VbbQ
NC NC DQ1
DQO DQ1 DQ2
VssQ  VssQ VssQ
NC NC DQ3
NC DQ2 DQ4
VobQ VbbQ VbbQ
NC NC DQ5
DQ1 DQ3  DQ6
VssQ VssQ VssQ
NC NC  DQ7
NC NC NC
VbopQ VbobQ  VbpQ
NC NC LQS
NC NC NC
VDD VDD VDD
NC NC NC
NC NC LDM
WE# WE# WE#
CAS# CAS# CAS#
RAS# RAS# RAS#
CS# CS# Cs#
DU DU DU
BAO BAO BAO
BAl BAl BAl
A10/AP A10/AP A10/AP
AO AO A0
Al Al Al
A2 A2 A2
A3 A3 A3
VDD VDD VDD

8

HHAHHAHAHAHHAHHAAHAHAAHAAAHABHAAHAA

64 Meg x 8 PC200/266

NC on 64Mb
& 128Mb

x16 x8 x4
66 [1T1 Vss Vss Vss
M DQ15 DQ7 NC
M VssQ VssQ VssQ
63 [ DQ14 NC NC
M DQ13 DQ6 DQ3
61 [T VobQ VbbQ VbbQ
60 [ DQ12 NC NC
59 [ DQ11 DQ5 NC
58 [M VssQ VssQ VssQ
57 (@ DQ10 NC NC
56 [ DQ9 DQ4 DQ2
55 M VbbQ VbbQ VbbQ
54 M DQ8 NC NC
53 [ NC NC NC
52 M VssQ VssQ VssQ
51 M@ UQS DQS DQS
50 M NC NC NC
49 [T VREF VREF  VREF
48 [T Vss Vss Vss
47 M UDM DM DM
46 [M CLK# CLK# CLK#
45 M CLK CLK CLK
44 M CKE CKE CKE
43 M DU DU DU
42 M@ A12 Al12 A12
41 M All All All
40 M A9 A9 A9
39 M A8 A8 A8
38 @ A7 A7 A7
37 [ A6 A6 A6
36 [0 A5 A5 A5
35 M A4 Ad A4
M Vss Vss Vss
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DRAM Design Guidelines

Options | Package Width Data Rate | Voltage 16Mb 256Mb 512Mb Clock (MHz)

100 TQFP x32 DDR-SG 25V |SSTL_2 512K x 32 na na na 150/166
100 TQFP  x32 DDR 2.5V | SSTL_2 na 2Meg x 32| 4 Meg x 32| 8 Meg x 32 166/183

N

I

o

e - O o
Qa0 QS 2> Y B3I
ofo0880C fzovvuigoodo
O>00>>0x>0z222zZ2>>00>0

O 100-pin TQFP

DQ3 DQ28

« DDR (Double Data Rate) ool o
provides data at two times o oo
the clock rate son s

. . VssQ VssQ

e Minimum memory arrays o0 oz
 High-end graphics and o 5
routers will be chief users oc s

vooQ NC on 16Mb SGRAM, xizs

° tWR = 2.5 ClOCkS gmg 64Mb and 128Mb SDRAM o3

CAS#
RAS#
Cs#
BAO
BA1l

NC on Al12 NC on

16Mb SGRAM 16Mb SGRAM
DSF
AB/AP
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DDR SDRAM Addressing

SDRAM Addressing X4 X8 x16 x32

16Mb* Row
(2 banks) Column

64Mb"° Row AO-A11 AO-Al11l IO NER AO-A10°
(4 banks)  [Column AO-A9 AO-A8 AO-A7 AQ-A7

128Mb"° Row AO-A11 AO-A11 W NI AO-A11'
(4 banks) | Column AO-A9, A11 AO-A9 AO-AS AQ-A7

256Mb” Row A0-A12°° AO-A12°°  A0-A12°° INeS kA

(4 banks) Column AO-A9, All AO0-A9 AO-A8 AO-A7

512Mb” Row AO-A12°° AO-A12°°  A0-A12°° PNeBNIE
(4 banks) Column AO-A9, A11, A12 AO0-A9, A1l .A0-A9 AO-A7, A9
(x32), SGRAM only

66-pin TSOP (x4, x8, x16) and (x32; SDRAM only with pin 52 = low)
Pin 42 goes from NC to A12
Pin 45 goes from NC to A9; pin 36 goes from NC to A10
Refresh goes from 15.625us per row to 7.8us per row
Addressing not finalized, pin 37 goes from NC to A1l
Addressing not finalized, pin 44 goes from NC to Al12 MI:HQN
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