Enhanced

168-pin Enhanced SDRAM DIMM

m 8/16/32 MB
Memory Systems Inc.
Features Pin Assignment
o JEDEC Standard 168-pin DIMMs
e PC-100 Spec Compliant - Lowest Latency Pin |Symbol | Pin |Symbol | Pin [Symbol | Pin |Symbol
e Single 3.3V *+ 0.3V Power Supply 1 | ves 43 | Vss 85 Vss 127 | Vss
¢ Unbuffered 2 | pao 44 | DU 86 | DQ32 128 | CKEO
e Fully Synchronous Operation 3 | pat 45 | so# 87 | DQa3 129 | s3#
e Sustained Random Burst Reads (Same Bank Access) 4 | baz 46 | DovB2 | e8| D34 130 |DOMBS
*1-1-1-1 at 66MHz (CL=1) 5 | D3 47 | pamB3 | s9 | Dass 131 |DOMB7?
*2-1-1-1-1 at 133MHz ({CL=2) 6 | Vdd 48 | DU 90 vdd 132 |RFU
e Programmable Burst Lengths — 1,2,4,8 or Full Page 7 | D4 49 | vad 91 | DQ3s 133 | Vdd
e FEarly Auto-Precharge and Auto-/Refresh Modes & | DQs 50 | NC o2 | D@7 134 | NC
e 64ms, 2048-Cycle Refresh 9 | DGs 51 | NC o3 | pass 135 | NG
o LVTTL Compatible Inputs and 1/Os 10 [ Do 52 | cB2* 94 | Do3g 136 | CB6*
o On-board Serial Presence-Detect (SPD) EEFROM 11| DQs 53 | CB3* 95 | D40 137 | cB7*
with Write Protect Input 12 [ vss 54 | vss % Vss 138 | Vss
13 | DQg 55 | DQ16 97 | Da#t 139 |DQ48
Part Numbers 14 | ba1o 56 | DQ17 08 | DQ42 140 | DO49
15 | pai 57 | DQig 09 | DQ43 141 | DQsO
Capacity | Part Number Organization |#Physical
Banks 16 | DQ12 58 | DQ1g 100 | DOd4 142 | DQS1
SMB | SM1MB4DT 1MxB4 1 17 | ba13 59 | vdd 101 | Dods 143 | vdd
8MB | SM1M72DT 1Mx72 ECC 1 18] Vad 60 | D@20 102 | vdd 144 |DQS52
16MB | SM2M64DT 2Mx64 1 19 | ba4 61 | NC 103 | Do4s | 145 | NC
16MB | SM2M72DT 2Mx72 ECC 1 20 | bats 82 | NC 104 | DQ47 146 | NG
32MB | SM4M6&4DT ANx64 2 21 | CBO* 63 | CKET 105 | cB4’ 147 | NC
32MB | SM4M72DT 4Mx72 ECC 2 22 | CB1* 64 | Vss 106 | CB5* 148 | Vss
23 Vss 65 | DQ21 107 Vss 149 DQ53
Speed Grade 24 | NG 66 | DQz2 108 | NC 150 | DQ54
Speed Clock Frequency Access Time 25| N 67 | D@23 109 NC 151 | D@ss
Grade 26 | Vdd B8 | Vss 110 Vdd 152 Vss
ClL=1 ClL=2 CL=3 ClL=1 ClL=2 CL=3 27 | WE# 69 | D24 111 CAS# 153 | D@56
75 66MHz | 133MHz | 133 Mhz |12ns 4 5ns 4.5ns 28 | DOMBO 70 | pazs 112 DOMB4 154 |Das7?
-10 50 MHz | 100MHz | 100MHz |15ns 5.0ns 5.0ns 59 | DovEt 71 | pazs 13 - 155 |Dass
30 | so# 72 | D@27 14 | sz 156 | DQ59
Description 31| pu 73 | vdd 15 | rase | 157 | vad
32 Vss 74 | DQz28 116 Vss 158 DQ60
| t'I'he Er:_:ar?cedﬁSDRAM (ESDRAM) [()jIN;IMS ?rg I10év 23| Ao -5 | Daze 17 | af 159 | Dast
atency, erformance memory modules of 8, 16,
and Sg ME?cappac'ltiesaand are org;n'lzed as x64 and > A2 L L 160 _|Dd62
x72 bits wide. The DIMMSs are 100% pin, function, and B A 77 | Dast g | A5 161 1DQ63
timing compatible with the JEDEC standard 168-pin 36 | As 78 | Vss 120 | A7 162 | Vs
SDRAM DIMMs. The 8MB and 16MB DIMMs employ 37| As 79 | cK2 121 | Ag 163 | CK3
a single physical bank of memory while the 32MB 38 | A10/AP 80 | NC 122 | BAO 164 | NC
DIMMSs are built as two physical banks. Within each 30 | REU 81 | we 123 | RFU 165 | sao
physical bar_1k of memory are two logical banks of 0 | vad 2 | SOA 21 | veq 66 | sat
memory which are accessed through the use of BAO
(pin 122). All control, access, and data input signals 41 { vdd 8 | SCL 125 | CKi 167 | SA2
are registered into each of the Enhanced SDRAM 42 | CKo 84 | Vdd 126 | RFU 168 | ved

components with the use of an external clock, CKO-

©1998 Enhanced Memory Systemns Inc., 1850 Ramtion Drive, Colorade Sptings, Colotado 80921
Telephone: (800)545-DRAM; Fax (719)488-9095; Web hrepi/fwww.edram.com

*Used on x72 ECC DIMDMs only.

The information contained herein is subject to change without notice.

Enhanced reserves the right to change or discontinue this product withour norice.

Rev. 2



168-pin ESDRAM DIMM 8/16/32MB

CK3. The rising edge of the CK clock is used as the
timing reference for all inputs and outputs.

ESDRAM DIMMs provide pipelined burst SRAM
performance up to 66MHz and nearly the same at bus
speeds up to 133MHz. The speed grade of a given
DIMM has specifications defined to accommodate the
DIMM operating at the rated module speed in a real
system. Ne derating needs to be applied. That s, the -
10ns DIMMs are specified to operate at 100MHz in
CL=2 mode. The -7.5ns DIMMSs will operate at 66MHz
in CL=1 mode and up to 133MHz bus speed in CL=2
mode.

All standard SDRAM functionality and commands are
supported with some enhancements available to boost
memory system performance. The advanced features
include 1) the ability to quickly close a read page by
performing a READ/AP and 2) the ability to have four
open pages through the use of the No Write Transfer
mode.

Feature 1) Since the ESDRAM incorporates an
SRAM row cache for each internal bank, a read page
may be opened and loaded
{latched) into cache and the page quickly closed in
preparation for another activate to the same bank.
This is an inherent functional difference the ESDRAM
DIMMs possess over standard SDRAM DIMMs. If it is
not desired to quickly close read pages, a manual
precharge (PRECH) may be performed at the end of
the read cycle.

Feature 2) As an option the memory controller can
maintain four open pages (a read and a write page per
physical bank) for fast read/write cycles. If bit A9 is set
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= 1 during the Mode Register Set (MRS) command, the
ESDRAM DIMM will not write data to the row cache
during write cycles. Because the cache is not updated,
read pages (iwo per physical bank) have been left open
for fast read accesses (row hit) to subsequent READ
commands.

A 2Kbit serial presence detect (SPD) EEPROM is
mounted on all DIMMs and contains 256 bytes of
information on the DIMM itself. The first 128 bytes are
programmed by Enhanced Memory Systems to identify
the module type and organization, component speed,
and other attributes relevant to the system controller.

All ESDRAM DIMMs coperate from a 3.3V power
supply, and all inputs and outputs are LVTTL
compatible.

See the ESDRAM component datasheet (16Mbit
ESDRAM Datasheet) for more detalls on ESDRAM
specifications and functional operation.

Serial Presence-Detect Operation

This module incorporates Serial Presence-Detect
{SPD). The SPD function is implemented using a
2,048 bit EEPROM. This nonvolatile storage device
contains 256 bytes. The first 128 bytes is programmed
by Enhanced to identify the module type and various
DRAM organization and timing parameters. The
remaining 128 bytes of storage are available for use by
the customer. System READ/WRITE operations
between the master {system logic) and the slave
EEPROM device (DIMM) occur via a standard I2C bus
using the DIMM's SCL (clock) and SDA (data) signals,
together with SA (2:0), which provide 8 unique DIMM/
EEPROM addresses.



168-pin ESDRAM DIMM 8/16/32MB

Functional Block Diagram - 1Mx64 (8MB) - SM1M64DT

So# | I
Ccs# Cs#
DOMBO — LDQM DQMB4 —| LDQM
pao W oo pasz-Wy oo
Dt W ot DQ33 WY 1101
paz WY o2 DQ34-WH o2
pas W ros uo DO35-WH 1103 U0
D4 W o4 DQ36 W 1104
pos Wy es DQ37 WM OS5
pas (W VOB DQ3s W os
pa7 WH Vo7 Da3e-WM o7
DOMB1—] UDQGM DQMB5 — UDQM
pee Wi vos D40 WM o8
pae Wy o9 DQ41 W Koo
patoWh roto DQ42 -\ 1o 10
poti-Wy o1 DQ43 W VO 11
paiz-Wh otz D44 -\ Vo 12
DQ13-Wy Vo 13 Do45 WH 1O 13
pa14-Wh o4 D46 -\H VO 14
DaisWh o 15 DQ47-AY 1O 15
So# | I
CS# CS#
DOMB2 —{ LDQM DQMB6 — LDQM
pateWy Koo DQ4s-WH 100
pa1TiH 1o Dade-A ot
pateWy roz paso-WH o2
pateiy ros Ui past-W ros us
pazoWy ro4 pasz-WM o4
pazt-Wy ros DQas3-fy 1Os
pazzWy ros pas4-WH o6
pazzWy Vo7 passWy o7
DOMB3—{ UDQM DOMB7—] UDQM
Dozt ros pass Wy ros
pezsW 1o pas7 Wi oo
pDazs Wt 110 10 passW 1o 10
pazr-Wt 1o 11 paso-W 1o 11
paze-Wy 1o 12 paso-Wh 1o 12
Dazo Wt 11013 past-Wy 11013
DQ30-W 110 14 pasz-fr 110 14
Da31-W 1o 15 paeaWh 11015
BAD —* A11(BS) ESDRAMs UO-U3 RAS# ——* RAS#:ESDRAMs U0Q-U3 Clock Wiring
AD-A10 — ™ AU0-A10: ESDRAMs U0-U3 CAS#: — ™ CAS#: ESDRAMs U0-U3 |C'°°1k SDRAM
Vdd —I " ESDRAMs U0-U3 WE# —— WE# ESDRAMSs U0-U3 SES P ESDH:M5+15P1
Vss _-r—._ ESDRAMs U0-U3 CKEQ ——*CKE: ESDRAMs UQ-U3 CK1 Termination
CK2 | 2 EDSRAMSs + 15pf
Note: All DQ resistor values are 10 Ohms. CK3 Termination
All CK resistor values are 10 Chms.
U0-U3 = SM2404T ESDRAMs.
Clock Termination Serial PD
10 SCL—» «—>-SDA 8E§—WT< Eggﬁﬁm
K-WNH SA2-SA0 —> ?WP I
Z1opf
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168-pin ESDRAM DIMM 8/16/32MB

Functional Block Diagram - 1Mx72 (8MB)- SM1M72DT

S0# | I
CS# Cs#
DOMBO —{ LDQM DOMB4 — LDOM
pao ‘WY oo pDa32-W oo
pai WH 1o D33 -WH 101
Doz Wy oz Da34 Wy oz
pas Wy o3 o pa3s-We o3 U3
DQ4 WY 1104 pazs Wy 1o 4
pas -hH 1os D37 W4 1O s
DQ6 Wy lios pa3s-W o6
par Wq o7 pa3o-Wy o7
DOMB1 uDQM DOMBS —  UDQM
Das -\ o8 Dodo- W o8
DQ9 -}y o9 D41\ o9
DQIA VO 10 DQ42- WY VO 10
pati-(\ 1o 11 D43y o1
DQiz\M o1z D44\ 1o 12
pDaiz W Vo113 DQ45 WY O 13
Dat4éfy o114 D46 W e 14
DQ15WYH Vo 15 DQ47- WM VO 15
LDQM cCs#
cBo Wy oo I704 A ©B4
CcB1 -A\H Vo1 Ui lios AL CBs
cB2 Wy voz2 1706 (M- CB8
CB3 W_lros3 V07 - CB7
So# | I
CS# CS#
DGMB2 — LDQM DOMBS — LDQM
pateWy /oo pa4s-Ay oo
pai7WH o1 poda Wy 1o
patsWy oz paso-Wq 1oz
patewy 103 U2 pasi-hy o3 U4
pazo-WH o4 pas2-WM o4
paz2i-Wy o5 pas3-Wy /o5
paz2-WH 1rose pas4+-W 1oe
paza-Wy vo7 pass-fy o7
DQMB3—{ UDQM DQMB7—{ UDQM
D24 los pass Wy los
D25 o9 pas7- Wy oo
paze-\H o010 passWy oo
paz7-WH 170 11 pase-W 170 11
pDazs-\Wy o112 paso-Wy o1z
DQ2o-Wq 1013 past Wt 11013
DQ3o-WH 1014 pas2- Wy 11014
D31y 1015 pas3-Wy Vo1s

BAO ——— A11(BS)ESDRAMs UO-U4 RAS# ————= RAS# ESDRAMs U0-U4 oo Wiring
A0-A10 — ™ AC-A10:ESDRAMs U0-U4  CAS# —* CAS# ESDRAMs U0-U4 |Input | SDRAMs
Vdd ~—T—* ESDRAMSs Uo-U4 WE# —— WE# ESDRAMs Uo-Us | OO | 3 ESDRAMs.10pt
CK1 Termination
vss T, ESDRAMsU0-U4 CKEQ —* CKE:ESDRAMs U0-U4 | ckz | 2EDSRAMS + 15pf
Note: All DQ resistor values are 10 Ohms. CK3 Termination
All CK resistor values are 10 Chms.
U0-U4 = SM2404T ESDRAMS.
ESDRAM
CKO~V\/—<<ESDRAM
Clock Termination Serial PD I ESDRAM
o 10 SCL—» e—-SDA
K
Wh SA2-SA0 —>] WP
T1opi CK2 ESDRAM
I % Vv il < ESDRAM
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168-pin ESDRAM DIMM 8/16/32MB

Functional Block Diagram - 2Mx64 (16MB)- SM2M64DT

S0# SamBo — [ DOMBd ———— |
DOM  CS# DOM  CS#
pao WH bao DQ32-AH DQo
patl -WH pat D@3\ Do
paz -WH Doz DQ34-\H DQ2
DO3 -WH Doz uo DQ35AH DQ3 U4
De4 WH Dad pass\\ Do4
D@5 W Das DQ37-\q DQs
Dae W+ Das Da3s\ DQs
DQ7 W4 Dar Do3s\W DO7
DOMBI ——— [ DQMB5 ——— |
DOM  CS# DOM  CS#
D8 -AM DQo DQ40 4\ DQO
Dae -\ DO DQ41 \H DOt
DQ10\Y DQ2 DQ4z2 Wy DQ2
DQtif4 DQz Ut DQ43-\H4 DQ3 US
DQ12-AM DQ4 DQ44 -\ D4
DQ13\M DQs DQ45 -\ DCs
Dai4-AM DQs DQ46 A DQ6
Dais-WH_Da7 DQ47 \H_Da7
S2# DQMB2——— [ DOMBE — ]
DQM  CS# DOM  CS#
DQis~yq DQo DQ48\H DQo
DOi17-\y DQt DQ49-\H DQ1
pQis-W4 Da2 Das0~\y Da2
pate-\Wq Das U2 DQ51- 4 D23 Us
Do20-WH D4 Da524/\H DQ4
DQ21 |y DQ5 DQ53-\H DQs
DQ22-\\4 DQs DQ54-/\H DQE
DQ23-\ DQ7 DQ55-/\M DQ7
DOMB3 ——— [ DOMB7 ——— I
DOM  CS# DOM  CS#
DQ24-AM DQO DQ56 M DQo
DQ25-/M DCt DQ57 -\ Dt
D26\ DQ2 DQ58 -4 DQ2
DQ27-\4 DQ3 U3 DQs9-Aq DQ3 U7
DQ28-\y Do4 DQB0 -\ DO4
DQ29-WHq Das DQB1 4 DQ5
DQ30~}4 DQs Dos2 W Das
Da31-W_Do7 DQs3 4 _DO7
BAO — A11(BS) ESDRAMs UO-U7 RAS# —— RAS# ESDRAMs U0-U7 Clock Wiring
AD-A10 — ™ A0-A10. ESDRAMs U0-U7 CAS# — " CAS# ESDRAMs U0-U7 ﬁ:;ﬁr SDRAMSs
Vdd —_L—" ESDRAMs UQ-U7 WE# ——* WE#: ESDRAMs U0-U7 CKo 4 ESDRAMS + 3.3pf
Vss | » ESDRAMs U0-U7 CKEQ =" CKE:ESDRAMs Uo-U7 | K1 [ Termination
) CK2 | 4 EDSRAMs + 3.3pf
Note: All DQ resllstor values are 10 Ohms. CK3 Termination
All CK resistor values are 10 Ohms.
U0-U7 = SM2403T ESDRAMS.
Clock Termination Serial PD
10 SCL—» [ SDA ESDRAM
KW SA2-SA0 —>] wP CKO - CK3 _‘/V\¥< ESDRAM
T1opt ? =
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168-pin ESDRAM DIMM 8/16/32MB

Functional Block Diagram - 2Mx72 ECC (16MB) - SM2M72DT

SO# Samso — | DOMB4 — |
DOM  CS# DOM  CS#
pao W oo D32 oo
pat W 1o DQ33|WY 1O
paz W oz DQad-pM 1oz
pa3 WM 103 Uo Da3sWH 1103 Us
Da4 W o4 DQ3s-W 104
pas W 11os Da3T-pH 105
Dae W 1106 DQ3sAM OB
Da7 W o7 DQ3s-WH 107
DEMB1 ——— [ DQMBS ——— |
DOM  CS# DOM  CS#
pas WM Voo DQ40-‘NL 1100
DQs WM 1o 1 DQ41 P 1O 1
DoAY 1102 DQ42pH 102
D11 A 1103 U1 DQ43\p /O3 US
DQ12-fM 104 DQ4d\pM 1104
DQ13-\H 105 DQ454H 1105
DQ14-fH 1106 D464 11O B
Da15-WH o7 DQ47 WM 1O 7
DaMBE ]
DQM  CS# DQM  C&#
ceo W4 oo Da4ds-WH oo
cBt W4 o1 DQ4do-WH 101
CB2 W4 1102 Daso-AH o2
cB3 -WH o3 u2 DA5s1-\4 1103 U7
CB4 W 1104 DOs2-jM 104
cBs W4 1vos DQ53-Wy 105
CB6 W /08 DQ54-\N OB
CB7 Wy 107 DQs5- WM 107
S DavE—— i DAMB? ———
DOM  CS# DOM  CS#
DQ16 | oo DQse-pN oo
D17 W 1o 1 DQ57- W 1O 1
DQis -} o2 DQ5s-AMH D2
DQ1g 44 VO3 U3 DQso-WH O3 Us
DO20 - o4 Daso-\M ro4
DQ21 4 /05 DQB1-AM OS5
DQ22 |4 /OB Das2-Wq o8
DQ23 -\ 107 DQs3-WYy o7
DOMB3 ———— [
DCM  CS#
DQz4 WM /o0
DQ25 YWH 110 1
Daze _WL 1702 Clock Termination
DQ27 -WH K032 U4 10
Daze WM o4 KA
DQzo -WH 1105 T 1opt
DQ3o WM 1106
D3t -WH o7

BAO — A11(BS) ESDRAMs UQ-Us
A0-A10 *~ A0-A10: ESDRAMs U0-U8

vdd ~—T ™ ESDRAMsUo0-Us
Vss T , ESDRAMsUo-Us

MNote: All DQ resistor values are 10 Chms.
All CK resistor values are 10 Chms.
U0-U8 = SM2403T ESDRAMSs.

SCL—
SA2-SA0 —~
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RAS# ————— - RAS#: ESDRAMs UQ-U8
CAS# — ™ CAS# ESDRAMs U0-U8
WE# —————* WE# ESDRAMs U0-UB
CKEo —* CKE:ESDRAMs Uo-Us

Serial PD

[—-S DA

?WP

< ESDRAM
ESDRAM

CKO vy ESDRAM

L <= ESDRAM
ESDRAM
< ESDRAM
ESDRAM
CKZ ~/V ESDRAM
< ESDRAM
Clock Wiring
Clock
Input SDRAMs
CKo 5 ESDRAMs
CK1 Termination
CK2 4 EDSRAMs + 3.3pf
CK3 Termination




168-pin ESDRAM DIMM 8/16/32MB

Functional Block Diagram - 4Mx64 (32MB) - 2M4M64DT

S0#

panee : : S1#c|s DR D(.I'.)M CS# Dclnm CS#

pao W DQE())QM e DQ(E) ™ * DQ32-WYH Dao DQO

patl Wy bpat DA DQ33-\H DOt DO

pa2 WH Dpaz DQ2 DQ34-\YH DQ2 DO2

Da3 W4 Das  Uo Da3 Us DQ35-WH D3 U4 DQ3 Ui2

pa4 W po4 DQ4 DQ36-WWH DO4 DQ4

pas WY Dpas DQ5 DQ37-\H DQ5 DQ5

pas - DQs DQ6 DQ3s -\ DQs DQB

DQ7 WM Dar DQ7 DQ39-\H D7 DQ7

DQMB1 I } . | DQMB5 I } . [
DOM  CS# DOM  CS# DOM  CS# DOM  CS#

DQs W Dao DQo DQ40 W4 DCo DQo

DQs A4 Dot DQ1 DQ41 WY DOt DQf

Daio-Wy DQ2 DQ2 DQ42 -WH D2 DQ2

Daii-\H D@3 Ut DO3 Ug DQ43 -\ DQ3 U5 DQ3 U13

pDQ12-A\H Do4 DQ4 DQ44 WY Do4 DQ4

DQ13- W DQs DQ5 DQ45 -WH Dos DQ5

pDo14-\WH Das DQB DQ46 W D6 DQB

DQ15yy4_DQ7 DQ7 DQ47v\H _Dar Doy

S2¢

panb : S : SB#CS# pavse D(.l.)M Cs# Dcl}M Cls#

DQ16 W DQCE))QM cs DQ%CN DQ48-AH Dao DQO

DQi7-\Wy pat DQt DQ49-WH DOt Dot

Dais-\y Doz DQ2 DG50~WH DaQ2 DQ2

Doio-Wy Do3 U2 DQ3 Ufo DQ51-WH DQ3  Us DQ3  Ui4

DQzo-AYH DO4 DQ4 Das2-AH DO4 DQ4

DQ21 -y DO5 DQs DQ53-W4 D5 DQ5

DQ22 Y DQ6 DQ6 DQ54-4 DQs DQ6

DGR3y DQ7 DQ7 D255/~ DQ7 | DQ7 |

I

P2 DCIJM CIS# Do c|5# PaMET DCIDM CIS# DoM  Co#

DQ24 A4 DQo DQo pass W Doo DQo

DQ25 WM Da1 DOt pas7 -WH pot DQ1

DQ26 -\ Dz DGz pass W4 pa2 DQ2

DQ27 WHDas us DQ3  U11 pase WHbpas Uz DQ3 U15

D28 W Da4 D4 paso -WH Da4 D4

DO29 -\ Das DQ5 pael -WH Das DQ5

DQ30 W4 D6 DQ6 poez -WH Das DQ6

past W por DQ7 paes -WH paz Dar

Vce

10K
CKE1 _L" CKE: ESDRAMs U8-U15

BAO — A11(BS) ESDRAMs U0-U15 CKEQ —— CKE: ESDRAMs UQ-U7
AD-A10 *~ A0-A10: ESDRAMSs U0-U15 RAS#— ™ RAS# ESDRAMs U0-U15
Vdd __h" ESDRAMs Uo-U15 CAS#:—™ CAS#: ESDRAMs U0-U15

Vss _-r—,_ ESDRAMs UgQ-U15 WE# —————™ WE:ESDRAMs Uo-U1s

Note: All DQ resistor values are 10 Ohms.
All CK resistor values are 10 Chms.
U0-U15 = SM2403T ESDRAMSs.

Clock Wiring
] Clock
Serial PD Input | SDRAMs ESDRAM
SCL—» «—~SDA CKO | 4 ESDRAMS + 3.3pf CKO - CK3 ESDRAM
SA2-SA0 —m WP CK1 | 4 ESDRAMS + 3.3pf ESDRAM
_g CK2 | 4 EDSRAMS + 3.3pf 28Bhawm
CK3 | 4 EDSRAMS + 3.3pf
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168-pin ESDRAM DIMM 8/16/32MB

Functional Block Diagram - 4Mx72 ECC (32M

B) - SMAM72DT

So#
pauee : ' S1#| panes : CS DCIQM CS#
Dao WH oo 1o 5 oo pas2-WH o oM ’ Hed
pat Wy 1ot Vo1 DO33-WH 1o 1 1o 1
paz Wy o2 /o2 Da34-WHro2 e}
DQ3 -WL /03 uo /03 [WE:) D035'\NL /o3 us /03 u14
DQ4 W4 o4 10 4 DQ36-\WH VO 4 Vo4
pas WH 1os os DQ37 W VO 5 1705
pas W4 /o6 Iros Da3s-fH VO 6 /06
DQ7 Wy o7 /o7 DQ39- W V07 Va7
DQMB1 . . . [ DowmBs . . . I
DOM  CS# DQM  CS# DOM  CS# DQM  CS#
Das Wy oo (el D40 -\ oo /oo
DQ9 -AM 1O 17O 1 DO41-\H VO 170 1
Dty o2 Vo2 DQ42-WH o2 170 2
pat-AHq o3 ui 1’03 U0 D43-MH O3 Us Vo3 U1
pai2 Wy ro4 /o4 DQd4 -WH O 4 170 4
DQiI3W VOS5 Vo5 D45 -WH 05 1’05
DQi4 VOB VO DC46 -WH VOB /O 6
DQIsWM o 7 Vo7 D47\ 1O 7 Vo 7
So# <% .
' ; pavee DCIJM CIS# DCIQM cle.#
cBo WM 1o %QM cs# I/OE())OM e DQ4s-WH oo 1100
CB1-WH 1o 1o 1 DQ49-\M 1101 /o1
CB2z -\ o2 1o 2 Daso-WH /o2 1102
cBa-WH Vo3 Uz o3 U DOs1-\ llo3 U7 103 U6
CcB4 -\ 104 1o 4 DQ52-WH 104 1104
cBs -WH 1os o5 DQ53-\W 1I05 /05
cB6 -\ 1ios o6 DO54- Wy /IO 6 /06
CB7 W /o7 o7 DQ55WH 107 o7
DOMEZ : . , — DQMB? I I . [
DQM  CS# DOM  CS# DOM  CS# DOM  CS#
DQ16 A /o0 Vo0 Dase Wy oo 1’00
DQ17 4 /o1 17 1 pDas7 -WH 1o 1101
DQ18 Vo2 Vo2 Dass -WH o2 110 2
patg A 103 U3 Vo3 U2 pass WH 103 us /o3 Uui7
D20 W Vo4 /o4 paso WH o4 104
DQ21 - /o5 1o 5 paet W Ios 1’05
DQ22 WM /o6 10 6 paez W Ios 1’06
DQ23 -WH Vo7 Vo7 pDas3 W 1o 7 o7
DaMB3 I I . |
DOM  CS# DOM Cs#
DQ24 -\ VO 0 Voo ESDRAM
DQ25 WM 1o 1 /o 1 CKO.CK1 W_[z ESDRAM
: ESDRAM
DQ26 WY /o2 /o2 Egggﬂm
DQ27 WH o3 U4 /o3 U13
DQ28 WY /o4 1704 ESDRAM
DQ29 W o5 V05 CK2.CK3 ESDRAM
DQ30 -WH o6 Vo6 Voe E:D::m
pa31 W o7 o7 ng
CKE1 CKE: ESDRAMs US-U17
BAO ——— A11({BS) ESDRAMs U0-U17 CKEQ ———— CKE:ESDRAMSs Ug-U8
A0-A10 ——* A0-A10: ESDRAMs U0-U17 RAS#—— RAS#: ESDRAMs U0-U17
vdd —I——* ESDRAMs Uo-U17 CAS#—— CAS# ESDRAMs Uo-U17
Vss I » ESDRAMSs U0-U17 WE# — WE#: ESDRAMs U0-U17
Note: All DQ res-istor values are 10 Ohms. Clock Wiring
All CK resistor values are 10 Ohms. Clock
U0-U17 = SM2403T ESDRAMSs. npui | SDRAMSs Serial PD
CKO 5 ESDRAMs SCL —» l— SDA
CK1 5 ESDRAMSs SA2-SAQ —» WP
CK2 | 4EDSRAMSs + 3.3pf ?
CK3 | 4EDSRAMs + 3.3pf =
Rev.2 8




168-pin ESDRAM DIMM 8/16/32MB

Pin Description

Symbol Type Description

RAS#, CASH, WE#|  Input Command Inputs: Sampled at the rising edge of CK, RAS#, CAS#, and WE# (along with SO#-S3#) define
the command to be executed.

CKO-CK3 Input Clock: CKQ-CK3 are driven by the system clock. All ESDRAM input signals are sampled on the positive edge
of CK.

CKEQ, CKE1 Input Clock Enable: CKEQ-CKE1 activate {HIGH) and deactivate (LOW) the CKO-3 signals. Deactivating the clock
provides Power-Down and Self Refresh operation (all banks idle}, or Clock Suspend operation. CKEQ-CKE1
are synchronous except after the device enters Power-Down and Self Refresh modes, where CKEO-CKE1
become asynchronous until after exiting these modes.

SO#, S2# Input Chip Select: SO#-S3# enable (registered LOW) and disable (registered HIGH) the command decoder.
14, 834 All commands are ignored when the appropriate S# is registered HIGH. SO#-S34# are considered part of the
command code.

DQMB0O-DOMBT Input Data I/0 Mask: DQMB inputs an input mask signal for write accesses and an output enable singal for read
accesses. Input datais masked when DQMB is sampled HIGH during a WRITE cycle. The output buffers
are placed in a High-Z state {after a two-clock latency) when DOMB is sampled HIGH during READ cycles.

BAQ Input Bank Address: BAQ defines to which bank the ACTIVE, READ, WRITE, or PRECHARGE command is being
applied. BAQ is also used to program the A11 bit of the MODE REGISTER.
AO0-A10 Input Address Inputs: AQ-A10 are sampled during the ACTIVE command {row-address AQ-A1Q ) and READ/WRITE
command {column-address AQ-A10 with A10 defining Auto Precharge) to select one location out of the
1 Meg available in the respective bank. A10 is sampled during a precharge command to determine if both
banks are to be precharged (A10 HIGH). The address inputs alse provide the op-code during a LOAD MODE
REGISTER command.
CBo-CB7 Input/Qutput | ECC check bits.
DQo-DQ63 Input/Qutput | Data I/0: Data bus.
Vdd Supply Power Supply: +3.3V £ 0.3V
Vss Supply Ground
SDA Input/Qutput | Serial Presence-Detect Data: SDA is a bidirectional pin used to transfer addresses and
data into and data out of the presence-detect portion of the medule.
SCL Input Serial Clock for Presence-Detect: SCL is used to synchronize the presence-detect data
transfer to and from the module.
SAQ-SA2 Input Presence-Detect Address Inputs: These pins are used to configure the presence-detect device.
WP Input Serial Presence - Detect Write Protect : Active high inhibits writes to the SPD EEPROM. WP must
be driven low for normal read/write operations.
RFU Reserved for Future Use: These pins should be left unconnected.
DU Do not use.
NC No connect - open pin.
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168-pin ESDRAM DIMM 8/16/32MB
Capacitance
8MB 16MB 32MB
Parameter/Condition Symbol | x64 | x72 |x64 | x72 | x64 |x72 |UNITS NOTES
A0-A10,BAO,RAS#,CAS# WE# C,, 32|35 |47 |52 | 80 |87 pF
SO#, S2# . |20 |20 [28 |32 | 28 |32 pF
CKO,CK3 C, |28[32 [28 |32 | 28 |32 pF
CKEOQ, CKE1 C.. 28 | 32 |45 48 45 | 48 pF
DQMBO - DQMB7 C. 14| 14 |14 14 18 | 18 pF
SCL,SA0-SA2 C.. 14 | 14 |14 14 14 | 14 pF
SDA Cor 15| 15 |15 15 15 | 15 pF
DQO-DQ63, CBO-CB7 Chp | 15|18 (158 |15 | 20 |20 pF
DC Electrical Characteristics and Operating Conditions
PARAMETER/CONDITION SYMBOL MIN MAX UNITS NOTES
Supply Voltage Vs 30 36 v
Input High (Logic1) Voltage, all inputs Vi 2.0 Vec + 0.3 Vv
Input Low (Logic 0) Voltage, all inputs vV, -0.3 0.8 i
INPUT LEAKAGE CURRENT CKO-CK3, So# - S3# - — 10 HA
Any input OV s Vins Vce
(All other pins not under test = OV) | CKEO-1 o — 15 HA
RAS#, CAS#, e — 120 HA
AQ-A10, BAD, WE#
CUTPUT LEAKAGE CURRENT DQO-DQ63,CBO-CB7 Iy — 15 HA
(DQs ARE DISABLED; DQMBO-7,SCL,SA0-2, | — 10 HA
OV< Vouts Vcec) SDA
OUTPUT LEVELS
Output High Voltage (lout = -2mA) Vou 24 — \
Output Low Voltage (lout = -2mA) Vo, — 0.4 A
AC Functional Characteristics (-7.5 Speed Grade)
Clock Frequency (MHz)
Symbol Parameter 66 83 100 133 Units
tex Clock Cycle Time 15 12 10 8 ns
tas ICAS Latency 1 2 2 2 fox
treo /RAS to /CAS Delay 1 2 2 2 fox
taL /RAS Latency 2 4 4 4 tex
the Bank Cycle Time 3 5 5 5 tex
thas Minimum Bank Active Time 2 3 3 3 tex
tap Precharge Time 1 2 2 2 tex
topL Data In to Precharge 1 1 1 1 tek
thaL Data In to Active/Refresh 2 3 3 3 tex
trAD Bank to Bank Delay Time 1 1 2 2 tek
teen /CAS to /CAS Delay Time 1 1 1 1 tek
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168-pin ESDRAM DIMM 8/16/32MB

Absolute Maximum Ratings*

*Stresses greater than those listed under "Absolute

Description Rating Maximum Ratings” may cause permanent damage to
Voltage on Vdd Supply Relative to Vss -1V to +4 8V the device. This is a stress rating only and functional

operation of the device at these or any other conditions
Voltage on Inputs, NC, or I/0 Pins above those indicated in the operational sections of this
Relative to Vas 1V io +4 8V specification is not implied. Exposure to absolute

- - maximum rating conditions for extended may affect

Operating Temperature, T, (Ambient) 0°Cto +70°C reliability.
Storage Temperature (Plastic) -55°Cto +125°(
Short Circuit Output Current 50mA

ESDRAM Component AC Characteristics

PARAMETER CAS SYM MIN s MAX MIN = MAX UNITS | NOTES
Latency
3 tacs 45 5 ns
Access time from CLK (positive edge) 2 taco 45 5 ns
1 tac 12 15 ns
Address setuptime tas 2 25 ns
Address hold time oy 1 1 ns
CLK high levelwidth tn 3 3.5 ns
CLK low level width oL 3 3.5 ns
3 Yo 7.5 10 ns
Clock time cycle 2 o 7.5 10 ns
1 Yo 15 20 ns
CKE setuptime toks 2 25 ns
CKE hold time b 1 1 ns
CS#, RAS#, CAS#, WE#, DQM setup time tous 2 25 ns
CS#, RAS#, CAS#, WE#, DQM hold time b 1 1 ns
Data-in setuptime tos 2 25 ns
Data-in hold time ton 1 1 ns
Data-out high-impedance time 1z 45 5 ns
Data-out low-impedance time 1 0 0 ns
Data-out hold time ton 2 25 ns
ACTIVE to PRECHARGE command pericd taas 225 120K 30 120K ns
ACTIVE to ACTIVE command period tre 375 120K 50 120K ns
ACTIVE to READ or WRITE delay treo 15 20 ns
Refresh period (2048 cycles) trer 64 64 ms
PRECHARGE command period ter 15 20 ns
ACTIVE to ACTIVE alternate bank command period tero 15 20 ns
Transitiontime t 4 4 ns
Exit SELF REFRESH to ACTIVE command sk 96 100 ns

*Specifications for the ESDRAM components used on the module.
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168-pin ESDRAM DIMM 8/16/32MB

Serial Presence Detect (SPD) Table

Rev.2

SPD Entry Hex Code
8MB 16MB 32MB 8MB 16MB 32MB
Byte # | Description 1Mx16 (4) | 2Mx8 (8) |2 x 2Mx8 (8) 1Mx16 (4)] 2Mx8 (8) |2 x 2Mx8 (8)

0 Number of bytes written into EEPROM 128 128 128 80 80 80
1 Total number of SPD bytes 256 256 256 08 08 08
2 Memory Type SDRAM SDRAM SDRAM 04 04 04
3 Number of Row Addresses 11 11 11 0B 0B 0B
4 Number of Column Addresses 8 9 9 08 09 09
5 Number of Module Banks 1 1 2 o1 01 02
6 Maodule Data Width %64 x64 x84 40 40 40
x72 X72 x72 48 48 A8

7 Module Data Width (cont'd) 0 0 0 0 0 0

0 0 0 0 0 0

Voltage Interface Levels LVTTL LVTTL LVTTL 01 01 01
] Cycle Time at Max CAS Latency 7.5 7.5ns 7.5ns 75ns 75 75 75
-10 10.0 ns 10.0 ns 10.0 ns Al A AO
10 | ESDRAM Clock Access Time 75 45ns 45ns 45ns 45 45 45
-10 5.0 ns 5.0 ns 50ns 50 50 50
11 DIMM config. (non-parity, parity, ECC) x84 --- Non-parity --- 00 00 00
x72 --- ECC--- 02 02 02
12 | Refresh Rate and Type --- 31.25us/Self --- 83 83 83
13 | Primary ESDRAM Width X186 X8 X8 10 08 08
14 Error Checking Data Width x64 N/A N/A N/A 00 00 00
x72 x8 x8 x8 10 08 08

15 | Min. CAS-to-CAS Delay (tCCD) 1clk 1clk 1clk o1 o1 01
16 | Burst Lengths Supported --1,2,4,8, Full Pg. 8F 8F 8F
17 | Number of Banks on ESDRAM Device 2 2 2 02 02 02
18 | CAS Latencies Supported 12,3 1,2,3 12,3 07 07 07
19 | CS Latency 0 0 0 01 01 01
20 | Write Latency 0 0 0 01 01 01
21 ESDRAM Meodule Attributes ---- Unbuffered --- 00 00 00
22 | ESDRAM Device Attributes Early RAS Precharge, +/-10% Vdd, Precharge Al 07 07 07
23 | Min. Clock Cycle Time at CL=2 75 75ns 75ns 75ns 75 75 75
-10 10.0ns 10.0 ns 10.0ns A0 A0 AQ
24 | Clock Access Time at CL=2 (tAC2) 7.5 45ns 45ns 45ns 45 45 45
-10 50ns 5.0ns 50ns 50 50 50
25 | Min. Clock Cycle Time at CL=1 7.5 15.0ns 15.0 ns 15.0ns 3G 3G 3C
-10 20.0ns 200 ns 20.0ns 50 50 50
26 | Clock Access Time at CL=1 (tAC1) 75 120ns 120 ns 120 ns 30 30 30
-10 10.0 ns 10.0ns 10.0 ns 3C 3C 3C
27 | Min. Row Precharge Time (tRP) 75 15 ns 15ns 15 ns OF OF OF
-10 20 ns 20 ns 20 ns 14 14 14
28 | Min. Row-to-Row Delay (tRRD) 75 15 ns 15ns 15 ns OF OF OF
-10 20 ns 20ns 20 ns 14 14 14
29 | Min. RAS-to-CAS Delay (tRCD) 7.5 15 ns 15ns 15 ns OF OF OF
10 20 ns 20 ns 20 ns 14 14 14

30 | Min. RAS Pulse Width (tRAS) 7.5 23 ns 23ns 23 ns 17 17 17
-10 30 ns 30 ns 30 ns 1E 1E 1E

31 Module Bank Density 8MB 16MB 32MB 02 04 08

32-50 | Reserved

60 ESDRAM Attributes See Appendix H 03 03 03
61 ESDRAM Superset Information See Appendix B 01 01 01
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168-pin ESDRAM DIMM 8/16/32MB

Appendix B - Superset Technology

Device Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Reserved 0 0 0 0 0 0 0 0
ESDRAM 0 0 0 0 0 0 0 1

Appendix H - ESDRAM Attributes

Device Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Supports  |No Write
Reserved 0 0 0 0 0 0 CLEEmode Transfer mode

ESDRAM 0 0 0 0 0 0 Oori 0 or1

168-PIN DIMM

FRONT VIEW
: 5.260(133.80) . 0.125
5.240(133.10) (3.175)
—
079 (2.00) R %‘1 3)7
(%) 1.260 (32.00} ’
11ﬂ$) q 1.240 (31.50)
3~ 700 (17.78)
@0 P~p v l
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—128 (3.25) (2%} 046 (1.17)
118 (3.00) -— 1.661 (42.18) —» 038 (1.00) 050 (1.27) .118 (3.00}
TP > = PIN 1 (PIN 85 on backside) 039 (1.00)R TvP TYP .
- 2625 (66.68) I Pad Width Pitch PIN 84 {PIN 168 on backside)
< 4550 (115.57) -

Dimensions: inches (mm})
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