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Direct Rambus RIMM"

with 128/144Mbit RDRAMSs Preliminary

Overview

TheRambie® RMM™ moduleisagenerd purpose hight
paformance memary subsystem suitablefor useinabroad
range of gpplicationsinduding computer memory, persond
computers workgaions, and other gpplicationswhere high
bendwidth and low latency arerequired.

TheRambusRIMM module consg of 128MIb1144Mb
Direct Rambus DRAM devices Theseareextrandy high
et CMOSDRAMSsorganized as8M wordsby 16 or 18
bits Theuseof Rambus Sgnding Levd (RSL) techndogy
pamits600MHz ,711MHz or 800MHz trander rateswhile
usng conventiond system and board design technalogies
Direct RDRAM devices are cgpable of sudained dta
trandersat 1.25 nsper two bytes (10nsper 16 bytes).

The RDRAM architecture endblesthe highest udtained
bandwidth for multiple, Smultaneous randomly addressed
memory transactions The separate contrdl and databuses
with independent row and column contral yidd over 95%
buseffiaency. The Direct RDRAM's 16-banks architecture
Supports up to four SImultaneous transactions per device

Features

+ High 90ead 800,711 and 600 MHz RDRAM dorege

+ 184 edlge connector pedswith 1 mm ped spading

+ Maxdimum modue PCB sze 1335mmx 3L75mmx
137mm(5.21" x 125" x 005")

+ Each RDRAM has 32 barks for atatd of 512, 384, 256,
192 or 128 banks on eech 256MB, 192VIB, 128MIB,
96MB, or 64AMB module respectively

+ Gold plated edge connector ped contacts

+Sarid Presance Detect(SPD) support

* Oparaesfroma25 vat supply ( 5%0)

+ Low powve and powerdown sHif refresh modes

* Sparate Row and Calumn busesfor higher

effidency

Key Timing Parameters/Part Numbers

Thefadlowing table ligsthe frequency and latency bins
avalablefrom RIMM modules An gptiond -L P desgnetor
isused to indicate low power modules

Table 1: RIMM Module Frequency and Latency

Organization Iliﬂllz_zzeq. t rac_f_li?rg\g ﬁ\sccess
x16 600 53
x16 n 45
x16 800 45
x16 800 40
x18 600 53
x18 1 45
x18 800 45
x18 800 40
Form Factor

The RambusRIMM modules are dffered in a 184-ped 1mm
etge connector ped pitch from factor suitablefor ether 184
or 163 contat RIMM connectars TheRIMM moduleis
suitable for desktop and other sysem goplications Hgure 1
showsandght device RambusRIMM modulewithout heet
SefczecH

This document is a general product description and is subject to change without notice. Hyundai Electronics does not assume any 1
responsibility for use of circuits described. No patent licenses are implied.
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RIMM with 128/144Mb RDRAM

Table 2: Module Pad Number and Signal Names

Pin Pin Name Pin Pin Name
Al Gnd B1 Gnd

A2 LDQAS B2 LDQA7
A3 Gnd B3 Gnd

A4 LDQAG B4 LDQAS5
A5 Gnd B5 Gnd

A6 LDOA4 B6 LDOQA3
A7 Gnd B7 Gnd

A8 LDOA?2 B8 LDOA1
A9 Gnd B9 Gnd
A10 | LDQAO B10 LCFM
All | Gnd B11 | Gnd
Al12 | LCTMN B12 LCFMN
Al3 | Gnd B13 | Gnd
Al4 | LCTM B14 NC
Al5 | Gnd B15 | Gnd
Al6 | NC B16 LROW?2
Al17 | Gnd B17 | Gnd
Al18 [ LROW1 B18 LROWO
Al19 | Gnd B19 | Gnd
A20 | LCOL4 B20 LCOL3
A21 Gnd B21 Gnd
A22 | LCOL2 B22 LCOL1
A23 | Gnd B23 | Gnd
A24 | LCOLO B24 LDOBO
A25 | Gnd B25 | Gnd
A26 | LDOB1 B26 LDOQB2
A27 Gnd B27 Gnd
A28 | LDQB3 B28 LDQB4
A29 | Gnd B29 | Gnd
A30 | LDOB5 B30 LDOB6
A3l | Gnd B31 | Gnd
A32 | LDOB7 B32 LDOBS
A33 | Gnd B33 | Gnd
A34 | LSCK B34 LCMD
A35 | Vcmos B35 | Vcmos
A36 | SOUT B36 | SIN
A37 | Vcmos B37 Vcmos
A38 [ NC B38 NC
A39 | Gnd B39 | Gnd
A40 | NC B40 NC
A41 | Vdd B41 | Vdd
A42 | Vdd B42 | Vdd
A43 | NC B43 NC
A44 | NC B44 NC
A45 | NC B45 NC
A46 | NC B46 NC

Pin Pin Name Pin Pin Name
A47 | NC B47 NC
A48 | NC B48 NC
A49 | NC B49 NC
A50 [ NC B50 NC
A51 | Vref B51 | Vref
A52 | Gnd B52 [ Gnd
A53 | SCL B53 [ SAO0
A54 | Vdd B54 [ Vdd
A55 [ SDA B55 [ SA1l
A56 | Svdd B56 [ Svdd
A57 | SWP B57 | SA2
A58 [ Vvdd B58 [ Vvdd
A59 | RSCK B59 RCMD
A60 [ Gnd B60 [ Gnd
A6l | RDOBY B61 RDOB8
A62 | Gnd B62 [ Gnd
A63 | RDOB5 B63 RDOB6
A64 | Gnd B64 [ Gnd
AG5 | RDOB3 B65 RDOB4
A66 | Gnd B66 [ Gnd
A67 | RDOB1 B67 RDQOB2
A68 [ Gnd B68 [ Gnd
A69 [ RCOLO B69 RDOBO
A70 | Gnd B70 [ Gnd
A71 | RCOLZ2 B71 RCOL1
A72 | Gnd B72 Gnd
A73 | RCOL4 B73 RCOL3
A74 | Gnd B74| Gnd
A75 | RROWI1 B75 RROWO
A76 | Gnd B76 [ Gnd
A77 | NC B77 RROW?2
A78 | Gnd B78 [ Gnd
A79 | RCTM B79 NC
A80 [ Gnd B80 [ Gnd
A81 | RCTMN B81 RCEFMN
A82 | Gnd B82 | Gnd
A83 | RDOAO B83 RCEM
A84 | Gnd B84 [ Gnd
A85 | RDOA?2 B85 RDOA1
A86 [ Gnd B86 [ Gnd
A87 | RDOA4 B87 RDOA3
A88 [ Gnd B88 [ Gnd
AB89 | RDOQAG6 B89 RDQAS5
A90 [ Gnd B90 [ Gnd
A91 | RDQAS B91 RDQA7
A92 | Gnd B92 [ Gnd
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RIMM with 128/144Mb RDRAM

Table 3: Module Connector Pad Description

Signal Module Connector Pads 1/O| Type | Description
Gnd Al, A3, A5, A7, A9, All, A13, Al5, Ground reference for RDRAM core and interface.
Al17, A19, A21, A23, A25, A27, A29, 72 PCB connector pads.
A31, A33, A39, A52, A60, A62, A64,
A66, AG8, A70, A72, A74, A76, ATS8,
A80, A82, A84, A86, A88, A90, A92,
B1, B3, B5, B7, B9, B11, B13, B15,
B17, B19, B21, B23, B25, B27, B29,
B31, B33, B39, B52, B60, B62, B64,
B66, B68, B70, B72, B74, B76, B78,
B80, B82, B84, B86, B88, B90, B92
LCFM B10 | RSL Clock from master. Interface clock used for receiv-
ing RSL signals from the Channel. Positive polarity.
LCFMN | B12 | RSL Clock from master. Interface clock used for receiv-
ing RSL signals from the Channel. Negative polarity.
LCMD B34 | Vv Serial Command used to read from and write to the
CMOS control registers. Also used for power management.
LCOL4..| A20,B20, A22, B22, A24 Column bus. 5-hit bus containing control and add-
I RSL . ;
LCOLO ress information for column accesses.
LCTM Al4 | RSL Clock to master. Interface clock used for transmit-
ting RSL signalsto the Channel. Positive polarity.
LCTMN | Al12 | RSL Clock to master. Interface clock used for transmit-
ting RSL signals to the Channel. Negative polarity.
LDQAS..| A2,B2, A4, B4, A6, B6, A8, B8, A10 Databus A. A 9-bit bus carrying a byte of read or
LDQAO /O RSL | write data between the Channel and the RDRAM.
LDQAS8 is non-functiona on x16 RDRAM devices.
LDQBS..| B32, A32, B30, A30, B28, A28, B26, DatabusB. A 9-bit bus carrying a byte of read or
LDQBO | A26,B24 /0] RSL write data between the Channel and the RDRAM.
LDQB8 is non-functional on x16 RDRAM devices.
LROW?2.| B16,A18,B18 | RSL Row bus. 3-bit bus containing control and address
LROWO information for row accesses.
LSCK A34 | Vv Seria Clock input. Clock source used to read from
EMOY and write to the RDRAM control registers.
NC A16, B14, A38, B38, A40, B40, A77, These pads are not connected. These 8 connector
B79 pads are reserved for future use.
NC A43, B43, Ad4, B44, A45, B45, A46, These pads are not connected. These 16connector
B46, A47, B47, A48, B48, A49, B49, pads art reserved for future use. The 168 contact
A50, B50 RIMM connector does not connect to these PCB
pads.
RCFM B83 | RSL Clock from master. Interface clock used for receiv-
ing RSL signals from the Channel. Positive polarity.
RCFMN | B81 Clock from master. Interface clock used for receiv-
I RSL | ing RSL signalsfrom the Channel. Negative polar-
ity.
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RIMM with 128/144Mb RDRAM

Signal Module Connector Pads 1/O| Type | Description
RCMD B59 Serial Command Input used to read from and write
I | Vemos | tothe control registers. Also used for power
management.
RCOL4..| A73,B73,A71,B71, A69 | RSL Column bus. 5-bit bus containing control and
RCOLO address information for column accesses.
RCTM A79 | RSL Clock to master. Interface clock used for transmit-
ting RSL signals to the Channel. Positive polarity.
RCTMN | A8l | RSL Clock to master. Interface clock used for transmit-
ting RSL signals to the Channel. Negative polarity.
RDQAS..| A91, B91, A89, B89, A87, B87, A85, Databus A. A 9-bit bus carrying a byte of read or
RDQAO | B85, A83 /O | RSL | writedata between the Channel and the RDRAM.
RDQAS8 is non-functional on x16 RDRAM devices.
RDQBS..| B61, A61, B63, A63, B65, A65, B67, DatabusB. A 9-bit bus carrying a byte of read or
RDQBO | A67,B69 /O | RSL | writedata between the Channel and the RDRAM.
RDQBS8 is non-functiona on x16 RDRAM devices.
RROW2.| B77, A75, B75 Row bus. 3-bit bus containing control and address
I RSL | | .
RROWO information for row accesses.
RSCK A59 Ly Seria Clock input. Clock source used to read from
CMOS | and write to the RDRAM control registers.
SAO B53 | | SVgp Serial Presence Detect Address 0.
SA1 B55 | | SVgp Serial Presence Detect Address 1.
SA2 B57 | | SVgp Serial Presence Detect Address 2.
SCL A53 | | SVgp Serial Presence Detect Clock.
SDA A55 110 | SVgp Serial Presence Detect Data (Open Collector 1/0)
SIN B36 Seria 1/0 for reading from and writing to the control
I/O | Vemos | registers. Attaches to SIOO0 of the first RDRAM on
the module.
SOUT A36 Seria 1/0 for reading from and writing to the control
I/O [ Vemos | registers. Attachesto SIO1 of the last RDRAM on
the module.
SVpp A56, B56 SPD Voltage. Used for signals SCL, SDA, SWE,
SAQ, SAland SA2.
SWP A57 | sv Serial Presence Detect Write Protect (active high).
PP | When low, the SPD can be written as well as read.
Vemos | A35, B35, A37,B37 CMOS /0 Voltage. Used for signals CMD, SCK,
SIN, SOUT.
vdd A4l, A42, A54, A58, B41, B42, B54, | Supply voltage for the RDRAM core and interface
B58 logic.
Vref A51,B51 Logic threshold reference voltage for RSL signals.
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LDQAS
LDQA7
LDQA6
LDQAS5
LDQA4
LDQA3
LDQA2
LDQA1
LDQAO

LCFM

LCFMN

LCTM

LCTMN

LROW?2

LROW1

LROWO
LCOL4
LCOL3
LCoL2
LCoL1
LCOLO
LDQBO
LDQB1
LDQB2
LDQB3
LDQB4
LDQB5
LDQB6
LDQB7
LDQBS

DQAS
DQA7
DQAG
DQA5
DQA4
DQA3
DQA2
DQA1
DQAO
CFM
CFMN
CTM
CTMN
ROW2
ROW1
ROWO
coL4
coL3
coL2
coL1
coLo
DQBO
DQB1
DQB2
DQB3
DQB4
DQB5
DQB6
DQB7
DQBS8

Direct RDRAM (128/144Mb) U1

SIO0
SIO1
SCK
CMD
Vref

DQAS
DQA7
DQAG
DQA5
DQA4
DQA3
DQA2
DQA1
DQAO
CFM
CFMN
CTM
CTMN
ROW2
ROW1
ROWO
coL4
coL3
coL2
coL1
coLo
DQBO
DQB1
DQB2
DQB3
DQB4
DQB5
DQB6
DQB7
DQBS8

Direct RDRAM (128/144Mb) U2

SIO0
SIOo1
SCK
CMD
Vref

DQAS
DQA7
DQAG
DQA5
DQA4
DQA3
DQA2
DQA1
DQAO
CFM
CFMN
CTM
CTMN
ROW2
ROW1
ROWO
coL4
coL3
coL2
coL1
coLo
DQBO
DQB1
DQB2
DQB3
DQB4
DQB5
DQB6
DQB7
DQBS8

Direct RDRAM (128/144Mb) U3

SIO0
SIOo1
SCK
CMD
Vref

DQAS
DQA7
DQAG
DQA5
DQA4
DQA3
DQA2
DQA1
DQAO
CFM
CFMN
CTM
CTMN
ROW2
ROW1
ROWO
coL4
coL3
coL2
coL1
coLo
DQBO
DQB1
DQB2
DQB3
DQB4
DQB5
DQB6
DQB7
DQBS8

Direct RDRAM (128/144Mb) UN

SIO0
SIOo1
SCK
CMD
Vref

——RDQAS
——RDQA7
— RDQA6
—RDQAS5
——RDQA4
——RDQA3
——RDQA2
——RDQAL1
——RDQA0
——RCFM
——RCFMN
—RCTM
——RCTMN
——RROW?2
——RROW1
——RROWO0
——RCOL4
——RCOL3
——RCOL2
—RCOL1
——RCOLO
——RDQBO
——RDQBL1
——RDQB2
——RDQB3
——RDQB4
——RDQB5
——RDQB6
——RDQB7
——RDQBS

SDA

SDA

VCC

AQATA2

SCL— sCL
SWP — wp
SAO0
SAl

Serial Presence Detect
SA2

2 RDRAMs SVDD

1 per
0.1B
0.18

VCMOS
Gnd
SVopp
Gnd

Near Connector

RDRAM
0.1B

1 per

2 RDRAMs
Plus one
0.1B

2 per
Figure 2: RIMM Module Functional Diagram

vdd

Gnd
VREF
Gnd

Sl

z

LSCK

SOUT

LCMD

RLSCK

16
12
8
6
4

<_u_m_u

RCMD

Module
Capacity
256MB
192MB
128MB
96MB
64MB

Note 1: Rambus Channel signals form a loop through the RIMM module, with the exception of the SIO chain.

Note 2: See Serial Presence Detection Specification for information on the SPD device and its contents
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RIMM with 128/144Mb RDRAM

Absolute Maximum Ratings

Signal Parameter Min Max Unit
V| aBs Voltage applied to any RSL or CMOS pin with respect to Gnd -03 VDD +0.3 \Y
Vipass | Voltage on VDD with respect to Gnd -05 VDD +10 \
Tsrore | Storage temperature -50 100 °C
DC Recommended Electrical Conditions
Signal Parameter and Conditions Min Max Unit
Voo Supply voltage 250-0.13 250+ 0.13 V
Vemos CMOS 1/0 power supply at pad for 2.5V controllers: 25-0.13 25+ 0.25 \%
CMOS I/O power supply at pad for 1.8V controllers: 1.8-0.1 1.8+02 V
Vier Reference voltage 14-02 14+02 \Y%
Vi RSL input low voltage Vieee- 05 Viger - 0.2 \
Viy RSL input high voltage Vigee + 0.2 Viger + 05 \Y
ViLcmos | CMOSinput low voltage -03 0.5V 05~ 0.25 \
Vinemos| CMOSinput high voltage 0.5V o5t 0.25 Vemos 0.3 \
VoL.cmos| CMOS output low voltage @ I cyos= 1MA 0.3 \Y%
Voncmos| CMOS output high voltage @ | oy cpos = -0-25MA Vemos - 03 \
l ner V e CUrrent @ Ve yax -10x no. RDRAM?| 10x no. RDRAMs? | B
lsck.emp | CMOSinput leakage current @ (0£ Vyos£ Vpp) | -10x no. RDRAMs? | 10x no. RDRAMs? | &
lgnsour | CMOSinput leakage current @ (0£ Vs £ Vipp ) -10.0 10.0 &

a. The tale below shows the number of 128Mb or 144Mb RDRAM devices contained in a RIMM module of listed memory storage capacity

RIMM Module Capacity: 256MB 192MB 128MB 96MB 64MB
Number of 128Mb or 144Mb RDRAM devices: 16 12 8 6 4
6 Rev.1.0Dec.99




*3JYUNDAI RIMM with 128/144Mb RDRAM

RIMM Module Current Profile

RIMM Module Capacity: |[256/288MB|192/216MB|128/144MB| 96/108MB | 64/72MB

o No. of 128/144Mb RDRAMSs: 16 12 8 6 4 Unit
RIMM module power conditions® Freq. Max Max Max Max Max
One RDRAM in Readb, balance 800 | 690658 | 675/641 | 660/625 | 652616 | 645/608

lopg | 1M NAPmode 711 | 633605 | 6185589 | 603572 | So6/564 | 5891556 | mA
600 | 556/532 | 541516 | 527/500 | 520492 | 512/484
One RDRAM in Readb, balance 800 | 230212354 | 1857/1885 | 1412/1416 [ 11891181 | 967/047

lpp, | 1N Standby mode 711 | 2142/2199 | 1725/1757 | 1307/1316 | 1099/1095 | 890/874 | mMA
600 | 192812005 | 1547/1596 | 11671188 | 9771983 | 787/779
One RDRAM in Readb, balance 800 | 3506/3560 | 274012769 | 19741979 | 1501/1583 | 1208/1188

lpps | IMACtive mode 711 | 320273318 | 251772578 | 1811/1838 | 145011468 | 110612008 | MA
600 | 288913006 | 22532331 | 1616/1655 | 1207/1317 | 979979
One RDRAM in Write, balance 800 | 7oa7es | 77ei7so | 7earas | 7serroa | 74si7ie

lops | IMNAPmMode 711 | 765705 | 7500888 | 735672 | 728663 | 720855 | mA
600 | 668/625 | 654/609 | 639/504 | 632/586 | 625/578
One RDRAM in Read, balance 800 | 2405/2462 | 196011993 | 1515/1524 | 1293/1290 [ 1070/2055

lpps | 1N Standby mode 711 | 227312208 | 1856/1857 | 143011415 | 123011195 | 1022/974 | mMA
600 | 204012098 | 166011690 [ 12801281 | 10902077 | 900/872
One RDRAM in Read, balance 800 | 360913668 | 284312878 | 2077/2087 | 1694/1692 [ 1311/1296

lppe | TMACtive mode 711 | 3353/3418 | 2648/2678 | 194311938 | 150011568 | 1238/1198 | mA
600 | 3002/3100 | 2365/2424 | 1729/1748 | 14101410 | 100211073

a. Specifications in this table are maximum guidelines. Actual power will depend on individual RDRAM component specifications, memory controller
and usage patterns. Please refer to specific RIMM module vendor data sheets for additional information. Max current computed for x18 144Mb RDRAMS.
X16 128Mb RDRAMs use 8mA less current per RDRAM in Read.

b. 1/0 current is a function of the % of 1's, to add I/O power for 50% 1's for a X16 need to add 257mA or 290mA for X18ECC module for the following
Vpp = 25V, Vg = 1.8V, Ve = 1.4V and V| = Ve - 05V,

Rev.1.0 Dec.99 7
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AC Electrical Specifications

Symbol Parameter and Condition Min Typ Max Unit
Z Module Impedance 25.2 28 30.8 8
Tep Average clock delay form finger to finger of all RSL clock nets i See ns
(CTMN, CFM, and CFMN) Table2
¥ Top Propagation delay variation of RSL signals with respect to Tp,?° 1 n <
for 4, 6, 8, and 12 device modules b
Propagation delay variation of RSL signals with respect to Tp,?¢ o4 o s
for 16 device modules P
¥ Top.cmos | Propagation delay variation of SCK and CMD signals with 100 100 <
respect to an average clock delay® P
Vy Vin Attenuation Limit See %
Table2
VeV N Forward crosstalk coefficient (300ps input rise time 20%-80%) See o
0
Table2
Vg IV Backward crosstalk coefficient (300ps input rise time 20%-80%) See
xB ' VIN Tab| %
e

a. Table below lists parameters and specifications for different storage capacity RIMM Modulesthat use 128Mb or 144Mb RDRAM devices.

b. Ty or Average clock delay is defined as the average delay from finger to finger of all RSL clock nets (CTM, CTMN, CFM, and CFMN)

c. If the RIMM module meets the following specification , then it is compliant to the specification. If the RIMM module does not meet these
specification. Then the specification can be adjusted by the“ Adjusted ¥ T, Specification ” table

Adjusted ¥ T, Specification

Symbol | Parameter and Conditions Adjusted Min/Max A_solute Unit
Min/Max

¥ Top Propagation delay variation of RSL signals with respect

- * N* )i a | -
to T, for 4,6 and 8 device modules HHLHIBTNR Z0)] 30| 30 ns

Propagation delay variation of RSL signals with respect

- * N* )i a | -
to T for 12 device modules +-{20+18"N"k Z0)] 401 40 P

Propagation delay variation of RSL signals with respect

- * N* )i a | -
to T for 16 device modules +H24+18"N"R Z0)] S0 | 50 P

a. Where : N =Number of RDRAM devicesinstalled on the RIMM module
¥ Z0 = delta Z0% = (max Z0 - min Z0)/(min Z0)
(max Z0 and min Z0 are obtained from the loaded (high impedance) impedance coupons of all RSL layers on the modules)

8 Rev.1.0Dec.99



Direct Rambus RIMM"
‘MJYUNDAI with 128/144Mbit RDRAMs Preliminary

AC Electrical Specifications for RIMM Modules

RIMM Module Capacity: |[256/288MB|192/216MB|128/144MB| 96/108MB | 64/72MB
No. of 128/144Mb RDRAMs: 16 12 8 6 4
Symbol Unit
Parameter and Condition for -800 & -600
RIMM Module Max Max Max Max Max
Propagation Delay, all RSL signals-800,-711 | 2.06 1.76 1.50 1.4 1.25 ns
T
P Propagation Delay, all RSL signals-600 2.10 1.76 1.60 1.40 1.25 ns
Attenuation Limit -800,-711 25 20 16 14 12 %
Vi /VIN . ..
Attenuation Limit -600 21 18 10 9 8 %
Forward crosstalk coefficient (300ps input o
rise time @ 20%-80%) -800,-711 8 6 4 3 2 %
VXF/VIN .. .
Forward crosstalk coefficient (300ps input 8 6 4 3 > %
rise time @ 20%-80%) -600
Backward crosstalk coefficient (300ps input o
oy rise time @ 20%-80%) -800,-711 25 23 20 18 15 %
XB IN .
Backward crosstalk coefficient (300ps input 1 o
rise time @ 20%-80%) -600 25 23 20 18 = ’
DC Resistance Limit -800,-711 1.2 11 0.8 0.7 0.6 8
R
be DC Resistance Limit -600 1.2 1.1 0.8 0.7 0.6 §

Rev. 1.0/Dec.99 9
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RIMM with 128/144Mb RDRAM

Physical Dimensions

The following defines the RIMM module dimensions. All units are in millimeters. The height of the module

is31.75mm.
) 133.35% 0.15 > 1.27% 0.1
» 3.0 ZBD
4.0 * I
3 0.15 |1 |1 11 1
“ wr ;}\ Top IAlrea - I\II I(.‘,omplor|1ent:~3 | C 31.75
R 2.0
17.78 Detail A Detail B 92
_y AlEJ|]|]|]|]|]|][|[||]|]|]|]|]|]|]|]|]|]|][I[I|]E i @ J0000000000000000n00000D | _ v 1
J N N~
5675 ¢ 0 ks } _.|_|4_
< > S 215 Max. 7.37
55.175% 0.08 Including

Heat spreader

D,

B92
(00onooNonooODOONDOOOOON

B1
{1 {1 000000ooooooooOOoDOOCCD

C

3.0% 0.1
h 4

R1.0
()/
|

P

A\ 4

<

Detail A

20% 0.1

1.0 0.8% 0.1
2.99% 0.05
A
\ 4 l
TO.15% 0.1
Detail B

Note 1.Tolerances on all dimensions# 0.127mm unless otherwise specified.

2.Thickness(* Mark) includes plating and/or metallization.

Module Weight

The maximum RIMM Module weight is 75gm(2.6250z) with a center of mass 35mm (1.378 in.) upwards
from bottom edge.

Figure 3: RIMM Module PCB Physical Description

10
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RIMM with 128/144Mb RDRAM

Standard RIMM Module Marking

The RIMM modules available from RIMM module
manufacturers will be marked per Figure 4 below. This
industry standard marking will help OEMs and users
identify the Rambus RIMM modules for use in specific
system application. This marking also assists OEMs

modules areinstalled in their system. In the diagram,
alabel is shown attached to the RIMM modul€' s heat
spreader. Thislabel contains suggested vendor specific
information. Information contained on the label is
specific to the RIMM module and provides RDRAM
information without requiring removal of the RIMM
modul€e's heat spreader.

or usersto specify and verify if the correct RIMM

0

® ® ® ©

® HYMR16416H-745 G100 128MB/8
KOREA YWWDVXX = S100 RA M B U s[711}45

Label Field Description Marked Text Unit
Modu_le Memory Number_ of 8-bit or 9-bit Mbytes of RDRAM 256MB, 192MB, 128MB, MBytes
capacity storagein RIMM module 96MB, 64MB
g;rgtlj?e;‘:;s glu'\r:ht;ler r:(;d Iz:DeRAM devices contained in the 116,112, 18, /6, 14 I?jl;/l%l’?;ﬂ
ECC support | ndi cates whether the_RI MM module supports Blank_: 8—pit Byte

8-bit (no ECC) or 9-bit (ECC) Bytes ECC = 9-hit Byte
Memory Speed Datatransfer speed for RDRAM RIMM module 800, 711, 600 MHz
trac Row Access Time (Optional field) -40, -45, -50, -53 ns
Gerber Version I(Dgftig%bﬁr e{(ljl)e revision used on RIMM Module Rev 1.00 = G100
SPD Version SPD Code Version (Optional field) Rev 1.00 = S100
Country Country Area Korea
Vendor HME specific RIMM module Information Product Part No
Vendor HME specific Date code, Ass'y Vender YWWDV
Device Version Device Mask Revision(XX) E5EG,E7 ... ...

Figure 4: Standard RIMM Module Marking
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«MYUNDAI Serial Presence Detect

Serial Presence Detect Contents
The following table lists the contents of the serial presence detect device.

(%);ts) Description Option Entry Symbol (\|/'|aél;?)
0 SPD revision level 2 02
1 Total number of bytesin the SPD 256 08
2 Device type DRDRAM 01
3 Module type RIMM 01
4 Row address bits, Column address bits 9,6 9%
5 Bank address bits and byte 72M @ balnidbi ts) 84

128/144M 1 5 b:nzkdbi ts <
6 Refresh Bank Bits . 2 =
128/144M 5 05
toer - Refreshinterval 32 trer 20
Protocol version 2 02
Miscellaneous device configuration field -LP 1tgey tbosmin '
no-LP 01
-LP -
S28IECO
238:_EPCO ®
10 trer Min -40-800 8cycles tRp.R Min 08
-45-800 8cycles tRp.R Min 08
-45-711 8cycles trp.R Min 08
-53-600 8cycles lrp.R Min 08
1 tensmmin -40-800 20cycles tRAS R Min 14
-45-800 20cycles lras R Min 14
-45-711 20cycles tRASRMin 14
-53-600 20cycles lras R Min 14
12 treo R in -40-800 8cycles tRep-RMin 08
-45-800 10cycles t2cD-RMin 0A
-45-711 8cycles | treprpmin 08
-53-600 8cycles [ treprmin 08
5| o -40-800 8cycles trr-RMin 08
-45-800 8cycles trR-R Min 08
-45-711 8cycles trR-R Min 08
-53-600 8cycles trr-RMin 08
This document is a general product description and is subject to change without notice. Hyundai Electronics does not assume any 1

responsibility for use of circuits described. No patent licenses are implied.
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*XYUNDAI

Serial Presence Detect

(BDfs) Description Option Entry Symbol (\|{|aél;l(e)

14 top.R Min -40-800 8cycles tep.RMin 08
-45-800 8cycles tep.RMin 08

-45-711 8cycles top.R Min 08

-53-600 8cycles tep.R Min 08

15 Min tey o, ¢ for range A -40-800 2.50ns tevele 13
-45-800 250ns tevele 13

-45-711 2.80ns tevele 15

-53-600 3.33ns tevele 1A

16 MaxX tey o ¢ for range A -40-800 3.83ns tevele 1E
-45-800 3.83ns tevele 1E

-45-711 3.83ns tevele 1E

-53-600 3.83ns teveLe 1E

17 tepLy range for range A -40-800 5-9 tevole 59
-45-800 5-9 tevele 59

-45-711 5-9 teveLe 59

-53-600 5-9 teveLe 59

18 | ty candt.,.rangefor range A e AA
19 Min toy g for range B 0 Reserved 00
20 Max t.,q g for range B 0 Reserved 00
21 topLy range for range B 0 Reserved 00
22 t s andt., s range for range B 0 Reserved 00
23 Min toy g for range C 0 Reserved 00
24 Max toy o ¢ for range C 0 Reserved 00
25 tepLy rangefor range C 0 Reserved 00
26 to sandt., s range for range C 0 Reserved 00
27 Min toy g for range D 0 Reserved 00
28 Max tey g for range D 0 Reserved 00
29 tep vy range for range D 0 Reserved 00
30 t s andt., s range for range D 0 Reserved 00
31 LpoNxA Max 48 Lopnx A Max 04
32 LpoNXB Max 9000 cylces | teonxp,max 8D
33 tnAPXA Max S0ns tNAPXA Max 32
34 nAPXBMax 40ns tAPXBMax 28
35 | funllLsl, -800 Tz fan 11
fimax[11:8] -711 ig%';zz fimax 11

-600 soomr 1
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*3JYUNDAI Serial Presence Detect

%’etg) Description Option Entry Symbol (\|{|aél;(e)

36 fivin [7:0] -800 261MHz fivin 05
-711 261MHz 05

-600 261MHz 05

37 fimax [7:0] -800 400MHz fiviax 90
-711 357MHz 65

-600 300MHz 2C

38 Reserved 00
39 Max. time between Current Control 100 ms toCTRL MAX 64
40 Max. time between Temp. Calibration 100 ms tremPMAX 64
41 Max. time between Temp. Calibration Enable and Command 150ty e trcEnMIN 96
42 Maximum RAS to Precharge time 648 tRASR MAX 40
43 Maximum time that a Device can stay in Nap Mode 108 tNLIMIT, MAX 0A
44 | ACTREFPT, PCHREFPT 6, 6toyore toveLe 66
45 | CPCHREFPT_DC, RDREFPT_DC 5, 5teyole toveLe 55
46 RETREFPT_DC, WRREFPT_DC 5,13 toyore teveLe 5D
47~49 | Reserved 00
-800 01 01

P |ttt 711 01 e 01
-600 01 01

51 feasl 7:0] -800 20 fons 90
-711 65 65

-600 2C 2C

52 PMAX, HI, PMAX, LO, Tj -800 0,0,(100-64) § 24
(assumes active-write current is max, Tj = 100) 711 0,0,(100-64) 24

-600 0,0,(100-64) 24

53 | Heat Spreader, Tplate -800 1,(100-64) 3 A4

(assumes heat spreader present, Tplate = 100) 711 1,(100-64) Ad

-600 1,(100-64) A4

54 PSTBY HI TBD mA -
55 PACTI HI TBD mA -
56 PACTRW,HI TBD mA -
57 PSTBY,LO TBD mA -
58 PACTI,LO TBD mA -
59 PACTRW,LO TBD mA -
60 PNAP TBD mA -
61 PRESA Reserved - -
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*XYUNDAI

Serial Presence Detect

(BDfs) Description Option Entry Symbol (\|{|aél;l(e)
62 PRESB Reserved - -
63 Checksum for locations O - 62 TBD - -

64 - 71 | Manufacturer ID code TBD - -
72 M odule manufacturing location TBD - -

73-90 | Module part number TBD - -

91-92 | Modulerevision code TBD - i
093 Module Manufacturing Y ear TBD - -
94 M odule manufacturing week TBD - -

95-98 | Module serial number TBD - -
99 Number of devices on module aD Ea 04

6D 06

8D 08

12D 12 ocC

16D 16 10

100 | Number of devices on module x16 16 Bit 10
x18 18 12

101 | Deviceenables 4D All 4 Bit OF
6D All 6 3F

8D All 8 FF

12D All 16 FF

16D All 16 FF

102 Device enables 4D - Bit 00
6D - 00

8D - 00

103~104| Device Enables - Bit 00
105 Module Vdd, Module Voltage Interface Level 25V,1.8V | Voo Vigrw 10
106 Module V g tolerance 5% DC, 50

2% AC
107-113 | Reserved

114 CDLYO/1fortCDLY =3 - tevele 00
115 CDLYO/1fortCDLY =4 2/0 tevele 20
116 CDLYO/1fortCDLY =5 3/0 tevele 30
117 CDLYO/1fortCDLY =6 31 tevele 31
118 CDLYO/1 fortCDLY =7 32 tevele 32
119 CDLYO/1fortCDLY =8 42 teveLe 42
120 CDLYO/1fortCDLY =9 52 tevele 52
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Serial Presence Detect

(BDfS Description Option Entry Symbol (\|{|aél;l(e)
121 CDLYO/1 for tCDLY =10 - tevele 00
122 CDLYO/1fortCDLY =11 - tevele 00
123 CDLYO/1fortCDLY =12 - tevele 00
124 CDLYO/1fortCDLY =13 - tevele 00
125 CDLYO/1fortCDLY =14 - tevele 00
126 CDLYO/1fortCDLY =15 - tevele 00
127 Checksum for bytes 99 - 126 TBD TBD Undefined
128+ Open for Customer Use - Undefined

EEPROM Component AC and DC Characteristics

Symbol | Parameter Test Condition Min Max Unit
SVpp power supply 2.2 3.6 Vv
lsvad Active power supply current fe, = 100 KHz 50 mA
lsvan | Standby current V,y=GND or SV, 100 3
I, Input leakage current V,y=GND or SV, 10 3
lso Output leakage current Vour =GND or SV, 10 3
VgL Input Low Voltage -0.3 SVpp x0.3 \
Vyu Input High Voltage SVppXx 0.7 | SVpp+03 \
Ve Output Low Voltage lso =3.0MA 0.4 V
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*3JYUNDAI Serial Presence Detect

EEPROM Component AC Timing Parameters

Symbol | Parameter and Conditions Min Max Unit
feaL SCL frequency 100 KHz
T, Noise suppression time constant for SCL, SDA 100 ns
toan SCL Low to SDA DataOut Valid 0.3 0.7 8
tssur Time bus must be free before anew transmission can start 6.7 8
teip-sta | Start Condition Hold Time 4.5 8
tyow | Clock Low Time 6.7 8
toucn Clock High Time 4.5 8
tesusta | Start Condition Setup Time 6.7 8
tyiopar | DaalnHold Time 0 8
tssupar | Dataln Setup Time 500 ns
ter SDA and SCL Rise Time 1 &
ter SDA and SCL Fdl Time 300 ns
tssusto | Stop Condition Setup Time 6.7 8
teon Data Out Hold Time 300 ns
tswr EEPROM Write Cycle Time 15 ms

SPD Timing Diagram

Lo | | LIRS
SCL
Igssn lesio:sTa Issu.oar lepio:oar lesusTo

S04

Ik / W LDy

L
SO,
LT Wallly
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