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36x6BSyR-1zAG
37x6ESyR-1zAG
38x6JSyR-1zAG
39x6JSyC-1zAG

16M x72, 32M x72, 64M x72, 128M x72 Registered ECC SDRAM DIMM
Registered ECC SDRAM DIMM Based on 16M x4, 32M x4, 64M x4, 4Banks, 3.3V SDRAM'’s with SPD

GENERAL DESCRIPTION

These Legacy devices are JEDEC standard 16/32/64/128 x72,
high density registered synchronous memory modules. These
Legacy devices consist of eighteen or thirty-six CMOS 16Mx4,
32Mx4, 64Mx4, 4 bank synchronous DRAM’s in TSOP 400-mil
packages on a 168-pin glass epoxy substrate, utilizing the
Canopy™ 3-D chip carrier technology on dual banked versions.
One 0.uF and one 0.33uF decoupling capacitiors are mounted
on the circuit board and Canopy™ in parallel for each SDRAM.
The 128M/256M/512M/1024M devices are Dual In-line
Memory Modules and are intended for mounting in 168-pin edge
connector sockets.

Synchronous design allows precise cycle control with the
use of system clock. I/O transactions are possible on every clock
cycle. Range operating frequencies, programmable latencies al-
lows the same device to be useful for a variety of high bandwith,
high performance memory system applications.

FEATURES Max Freq. (Speed)
ePerformance Range 133MHz  7.5ns
125MHz  8ns

eSupports 133MHz or 100MHz bus

*Registered inputs with one-clock delay

Phase-lock loop (PLL) clock driver to reduce loading

*JEDEC standard ECC pinout in a 168-pin dual in-line
memory module (DIMM)

*Single +3.3V £ 0.3V power supply

*LVTTL compatible inputs and outputs

eFully synchronous, all signals registered on positive edge
of PLL clock.

eInternal pipelined operation, column address can be
changed every clock cycle

eInternal banks for hiding row access/precharge

e Auto & Self Refresh capability

eSerial Presence Detect with E2PROM (SPD)

6 layer PCB.

Pin Configurations (Front Side/Back Side)

Ordering Info:

Pin Front Pin Front Pin Front Pin Back Pin Back Pin Back 36x6BSBR-1 )/AG (1 28Meg)
1 Ve, 29 | DQM1 | 57 | DQ18 | 85 Ve, 113 | DQM5 | 141 | DQ50 37x6ESBR-TyAG (256Meg)
2 DQO 30 | cso# | 58 | DQI9 | 86 | D@32 | 114 | Csi# | 142 | DQ51 38x6JSBR-1yAG (512Meg)
3 | DQl | 31 | NC | 59 | V., | 8 | DQ33 | 115 | RAS® | 143 | V,, 39x6JSBR-TyAG (1024Meg)
4 DQ2 | 32 Vg, 60 | DQ20 | 88 | DQ34 | 116 | Vi | 144 | DQ52 | - DRAM Supplier
5 DQ3 | 33 AO 61 NC 89 | DQ35 | 117 | Al 145 | NC L = Legacy
6 V., 34 A2 62 NC 90 Vo, | 18 | A3 [ 146 | NC M = Micron
7 DQ4 | 35 A4 63 | CkEl | 91 | DQ36 | 119 | A5 | 147 | REGE y = Height
8 DQ5 | 36 Ab 64 Ve, 92 | DQ37 | 120 A7 148 Vs B=1.6"

9 DQé 37 A8 65 | DQ21 93 | DQ38 | 121 A9 149 | DQ53 A=17"

10 DQ7 38 A10 66 | DQ22 | 94 | DQ39 | 122 [ BAO 150 | DQ54 0=1.7" (obsolete)

1 DQ8 | 39 | BAI 67 | DQ23 | 95 | DQ40 [ 123 | A1l [ 151 | DQ55 z = Timing
12 | Vo | 40 | Vo, | 68 | V. | 96 | V. | 124 | v, | 152 | Vg E =PC100 CL2
13 | DQ9 | 41 | V, | 69 | D@24 | 97 | DQ4l | 125 | *CKI | 153 | DQ56 H=PC133 CL3
14 | DQI0 | 42 | Cko | 70 | DQ25 | 98 | DQ42 | 126 | A12 | 154 | DQs7 G=PCI33ClL2
15 | DQIl | 43 Vg, 71 | pQ2s | 99 [ paa3 | 127 | v, | 155 | DQss
16 | DQI2 | 44 NC 72 | DQ27 | 100 | DQ44 | 128 | CKEO | 156 | DQ59
17 | pQ13 | 45 | cs2# | 73 V, | 101 [ Q45 [ 129 | cs3# [ 157 | v,

18 Vo, 46 | Dam2 | 74 [ pQ2s [ 102 | v,, [ 130 | Damé | 158 | DGO
19 | DQ14 | 47 | DGM3 | 75 | DQ29 | 103 | DQ46 | 131 | DQM7 | 159 | DQé1

20 | DQ15 | 48 NC 76 | DQ30 | 104 | DQ47 | 132 | eA13 | 160 | DQ62

21 CBO | 49 V., 77 | pa31 | 105 | cea [ 133 | v, | 161 | DQé3

22 | CBI 50 NC 78 Ve, | 106 | ¢85 | 134 | NC [ 162 [ Vg

23 Vg, 51 NC 79 | eck2 [ 107 | v, [ 135 [ NC [ 163 | eck3

24 NC 52 | CB2 | 80 NC [ 108 | NC [ 136 | cB6 | 164 | NC

25 NC 53 | cB3 | 8l WP [ 109 | NC [ 137 [ 87 [ 165 | sA0

26 V., 54 Ve, 82 | SDA | 110 | V, | 138 | Vi | 166 | SA1 |eThese pins are

27 | WE# | 55 | DQ16 | 83 | SCL | 111 | CAS# | 139 | DQ48 | 167 | SA2 |notused in this

28 | DQMO | 56 | DQ17 | 84 | V,, | 112 | DQM4 | 140 | DQ49 | 168 | V,, |module

16M x72, 32M x72, 64M x72, 128M x72 SDRAM DIMM ]
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Pin Descriptions

PIN Name Input Function
CK System Clock Active on the positive going edge to sample all inputs.
. Disables or enables device operation by masking or enabling all inputs

CS# Chip Select except CLK, CKE, and DQM.
Masks system clock to freeze operation from the next clock cycle. CKE

CKE Clock Enable should be enabled at least one cycle prior to the new command.
Disable input buffers for power down in standby. CKE should be
enabled 1CLK+ss prior to valid command.
Row / Column addresses are multiplexed on the same pins.
Row address:

A0 ~ A12 Address RAO ~ RA1T, column address: CAO ~ CA9 (16MxA4)
RAO ~ RA11, column address: CAO ~ CA9, CA11 (32Mx4)
RAO ~ RA12, column address: CAO ~ CA10 (64Mx4)
Selects bank to be activated during row address latch time. Selects

BAO ~ BAI Bank Select Address bank to be activated during read/write column address latch time.

RAS# Row Address Strobe Latches the row addresses on the positive going edge of the CLK with
RAS low.

CAS# Column Address Strobe Latches the row addresses on the positive going edge of the CLK with
CAS low. Enables column access.

. Enables write operation and row precharge.
WE# Write Enable Latches data in starting from CAS, WE active.
DQMO ~ 7 Data Input / Output Makes data output Hi-Z, Tshz after the clock and masks the output.
Mask Blocks data input when DQM active. (Byte masking)

The device operates in the transparent mode when REGE is low. When
REGE is high, the device operates in the registered mode. In registered
mode, the Address and control inputs are latched if CLK is held ot a

REGE Register Enable high or low logic level. The inputs are stored in the latch/flip-flop on
the rising edge of CLK. REGE is tied to VDD through 10K ohm resistor
on the PCB. So if REGE of the module is floating, this module will be
operated as registered mode.

DQO ~ 63 Data Input / Output Data inputs/outputs are multiplexed on the same pins.

CBO - CB7 Check Bit Used on ECC modules.

VDD / VSS Power Supply / Ground | Power and ground for the input buffers and the core logic.

NC No Connection N/A

16M x72, 32M x72, 64M x72, 128M x72 SDRAM DIMM
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Functional Block Diagram

RCSO#
RDQMBO#———— RDQMB4#———
DOM  CS# DOM  CS#
DQO  M\—DQO DQ32 “M\V—DQO
DQl \—{DQI Ul DQ33 - \—{DQI u10
DQ2 \—DQ2 DQ34 “\—DQ2
DQ3 M\V—DQ3 DQ35 “M\V—DQ3
| | | |
DOM  CS# DOM  CS#
DQ4  M\V—DQO DQ36 “V\V—DQO
DQ5 A\—DQI U2 DQ37 \—DQI U1l
DQ6 M\—DQ2 DQ38 “\—{DQ2
DQ7 “M\V—DQ3 DQ39 “M\—DQ3
RDQMB1#——— RDQMBS5#——
DOM  CS# DOM  CS#
DQ8  \—DQO DQ40 M\—DQO
DQY AN\—DQI u3 DQ41 AN\—DQI u12
DQI0 M\—DQ2 DQ42 M\—DQ2
DQIT “\V—DQ3 DQ43 “M\V—DQ3
[ [ [ [
DOM  CS# DOM  CS#
DQ12 “V\V—DQO DQ44 “M\—DQO
DQ13 \—DQI U4 DQ45 “M\—DQI u13
DQ14 -“M\—DQ2 DQ46 -\—DQ2
DQ15 “VMV—DQ3 DQ47 “M\VDQ3
[ [
DOM  CS# DOM  CS#
CBO  M\V—DQO CB4  NM\V—DQO
CB1  V\—DQI us CB5 M\—DQI ul4
CB2  A\—DQ2 CB6  \—{DQ2
CB3  M\—DQ3 cB7  “M\—DQ3
RCS3#
RDQMB2#—— RDQMB&#——
DQOM  CS# DQM  CS#
DQ16 “M\V—DQO DQ48 “M\V—DQO
DQ17 “\—DQl ué DQ49 “\—DQI uis
DQ18 \—DQ2 DQ50 “M\—DQ2
DQ1? “V\V-DQ3 DQ51 “V\VDQ3
[ [ [ [
DQOM  CS# DQOM  CS#
DQ20 “M\V—DQO DQ52 “M\V—DQO
DQ21 \—DQI u7 DQ53 \—DQI ulé
DQ22 “M\—DQ2 DQ54 M\—DQ2
DQ23 “V\VDQ3 DQ55 “VV-DQ3
RDQMB3#—— RDQMB7#——
DOM  CS# DOM  CS#
DQ24 NM\V—DQO DQ56 -“V\V—DQO
DQ25 M\—DQI us DQ57 -M\—DQI u1z
DQ26 “M\—DQ2 DQ58 “M\—DQ2
DQ27 “MV—DQ3 DQ59 “M\V—DQ3
[ [ [ [
DOM  CS# DOM  CS#
DQ28 V\V—DQO DQS0 V\V—DQO
DQ29 M\—DQI u9 DQ41  M\—DQI u1s
DQ30 “M\—DQ2 DQ62 “M\—DQ2
DQ31 “\V—DQ3 DQ63 “MV—DQ3

*CKE1 not used on single bank configurations

U1-U18 = 16M x4, 32M x4, or 64M x4 SDRAM TSOP components
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CKEO——»
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16M x72, 32M x72, 64M x72, 128M x72 SDRAM DIMM
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Functional Block Diagram utilizing Canopy™ technology

10Q SDRAM'’s
RCSO# CLko—"\N\\ PLL u1-u18
RCS1# ]pr U1C-u18C
RDQMBO# ) | RDQMB4# ) | |
DM CS# DM CS# DM CS# DQM _ CS#
DQ0  ~A—{DQO ——IbQo DQ32 ~A—{DQO ——IbQo CSO0#-CS3# ——»| R [———» RCSO#-RCS3#
DQl  AA—DQI Ul +—pal uic DQ33 AA—DQI U10 —pQ@1  U10C DQMB0O-7 ———»| g ——» RDQMBO-7
DQ2 AA\—DQ2 ——DQ2 DQ34 “\—{DQ2 ——DQ2 BAO,BA1 ———| G ——» RBAO,RBA1
DQ3 ~“VV—DQ3 —DQ3 DQ35 ~VV—DQ3 —DQ3 AO-A12—»| | —» RAO-RAI2
— — — — RAS#— | 5 ——> RRASH#
DM CS# DM CS# DM CS# DQM  CS# CASH > T > RCASH
D4 AA—DQO —Ibao DQ36 AA—DQO —Ibao CKEQ ——»| f [—» RCKEO
DQ5 —DQI U2 —pbaQl u2C DQ37 —DQI U1l ——pQ1  UIIC CKEl ——»| R ——» RCKE]
DQs AA—DQ2 D@2 DQ38 AA—DQ2 D@2 WE#——»| g ——> RWE#
DQ7 M\—DQ3 —DQ3 DQ39 “\—DQ3 —DQ3
RDQMB1 # M I ] RDQMB5# M I ] 10K
DQM  CS# DQM  CS# DQM  CS# DQM  CS# Vi
D@8  M\—DQ0 ——DQO DQ40 “M\—DQO ——DQO REGE
DQ9 AA—DQl U3 |—pai u3C DQ41 AA—DQI u12 —p@r  ui2c
DQI0 AA—DQ2 D@2 DQ42 A—DQ2 —bQ2
DQI1T  “\A—DQ3 —DQ3 DQ43 \—DQ3 —DQ3
[ [ [ [ [ [ [ [
DQM  CS# DQM  CS# DQM  CS# DQM  CS#
DQI2 AA—DQo —IbQo DQ44 ~A—DQO —IbQo 10Q
DQI3 AADQl U4 —pQl  U4C DQ45 AA—DQl  UI3 |—IpQl  UI3C CLK1-3 O—/\/\/\/\—_\_
DQl4 AA—DQ2 —bQ2 DQ46 AA—DQ2 —bQ2 120f
DQl5 \—DQ3 —DQ3 DQ47 “A—DQ3 —DQ3 P
[ [ [ [ /I
DM CS# DM CS# DM CS# DQM _ CS#
CBO  A\—{DQO ——IDQO CB4  -N—{DQO ——DQo
Bl AADQI Us —paQi usC CB5  AADQI Ul4 —pQ1  u14C
B2 ~A—{DQ2 D@2 CB6  A—{DQ2 —bQ2
B3 \V—DQ3 ——DQ3 7 Qa3 ——DQ3 VDD O—_T_—_T_—’
RCS2# 0.14f 0.33uf
RCS3# y | vV
RDQMB2# + I ] RDQMBé6# + I ] SS
DQM _ CS# DQM  CS# DQM  CS# DOM  CS# Each SDRAM
DQl6 “AA—DQO ——DQo DQ48  AA—DQO ——DQo
DQ17 “A—DQl Us —bQi e DQ49 AA—DQI U5 —pa@1  U15C
DQI8 “AA—DQ2 —bQ2 DQ50 “AA—DQ2 —bQ2 vV
DQ19 \—DQ3 ——DQ3 DQ51 M\—DQ3 —DQ3 oo O I I >
[ [ [ [ [ [ [ [ 0.1uf 0.33uf
DQM  CS# DQM  CS# DQM  CS# DQM  CS¥# vV Q—T—T—»
DQ20 “AA—DQO ——DQo DQ52 “AA—DQO ——DQo 5
DQ21 “AA—DQI U7 —baQi Ve DQ53 AA—DQI U16 —p@1  U16C Each SDRAM Canopy™
DQ22 “AA—DQ2 —bQ2 DQ54 “AA—DQ2 —bQ2
DQ23 \—DQ3 —DQ3 DQ55 “\—DQ3 —DQ3
RDQMB3# ’ | ) RDQMB7# ’ | )
DQM  CS# DQM  CS# DQM  CS# DQM  CS# .
Serial Presence Detect
DQ24 AA—DQO ——DQo DQ56 AA—DQO ——DQo
DQ25 A—DQI us Qi uscC DQ57 AA—DQl U7 —p@1  u17C
DQ26 A—DQ2 ——DQ2 DQ58 AA—DQ2 —bQ2 sCL
DQ27 ““\—DQ3 —DQ3 DQ59 \—DQ3 —DQ3 > «—> SDA
[ [ [ [ [ [ [ [ WP A0 Al A2
DQM  CS# DQM  CS# DQM  CS# DQM  CS# K
DQ28 AA—DQO ——DQo DQS0  AA—DQO ——DQo s
DQ29 A—DQl U9 —bai usC DQs1  AA—DQl u18 —p@1  U1sC = SAD SAT SA2
DQ30 AA—DQ2 ——DQ2 DQ62 AA—DQ2 —bQ2
DQ31 ““\—DQ3 —DQ3 DQ63 \—DQ3 —DQ3
NOTE:

The standard configuration for this module is to have CKEQ wired to one physical
bank, and CKET wired to the second physical bank.This design also has the
option to have CKEO wired to all SDRAMs.

UT-UT8 = 32M x4 or 64M x4 SDRAM TSOP components

U1C-U18C = 32M x4 or 64M x4 SDRAM TSOP Canopy™ components

16M x72, 32M x72, 64M x72, 128M x72 SDRAM DIMM 4 Legacy Electronics reserves the right to change products or specifications without notice.
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Module Dimensions
Units: Inches (Millimeters)
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Tolerances: +/- .005(.13) unless otherwise specified.
This device utilizes 16M x4, 32M x4, or 64M x4 SDRAM TSOP components.
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