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MH32/64R18BUP-408,458,536

DESCRIPTION

The MH32/64R18BUP is the Direct Rambus™
RIMM™ module. This consists of eight/sixteen
industry 4Mx18 Direct Rambus DRAM(Direct
RDRAM™) in M-CSP and one industory standard
EEPROM in TSSOP and heatspreader.

The use of Rambus Signaling Level (RSL)
technology permits 600MHz or 800MHz transfer rates
while using conventional system and board design
technologies.Direct RDRAM™ devices are capable of
sustained data transfers at 1.25ns per two bytes (10
ns per sixteen bytes).

This is a socket type - memory modules, suitable for
easy interchange or addition of modules.

FEATURES

Data transfer tRAC
rate

-408 800MHz 40ns
-458 800MHz 45ns
-536 600MHz 53ns

*® Utilizes industry 4Mx18Direct RDRAM™ M-CSP and
industry standard EEPROM in TSSOP and Heatspreadar.

* 184-pin (92-pin dual in-line package)

® 2.5V+5% power supply
e Data transfer rate 600/800MHz

* Fully synchronous operation referenced to clock rising
and fall edge

* 64/128MByte Direct RDRAM™ storage.

* Card Size: 133.35mm x 34.93mm x 1.27mm

* Heatspreadar on module

» Each RDRAM has 16banks.

» Low power and powerdown self refresh modes

¢ Separete Row and Column buses for higher efficiency

* RDRAM and module design conform to
Rambus specification.

» Serial Presence Detect support
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MH32/64R18BUP-408,458,536

MITSUBISHI LSls

Pin | Pin Name mm Pin lPin Name | Pin IPin Name
A1 Gnd B1 Gnd A47 NC B4z I NC
A2 LbQAs | B2 LDQA7 A48 NC B4g | NC
A3 Gnd B3 Gnd A49 NC B49
Ad LDQA6 B4 LDQAS ARQ NC BRO NC
A5 Gnd BS Gnd A51 VREE B51 VREE
I_A6 LDQA4 A Gnd B52 Gnd
A7 Gnd B7 Gnd B53 SAQ
LDQA2 B8 LDQA1 B54 VDD
Gnd B9 Gnd SA1
A10 LDQAQ B10 LCFM SVpD
At1 ] Gnd B11 Gnd SAD
A12 | 1CTMN B12 | I1CFMN oo
A13 Gnd B13 Gnd RCMD
Al4 LCTM B14 NC Gnd
Ai5 B15 Gnd RDORBS8
| A6 NC B16 Gnd
A17 Gnd B17 Gnd RDQB6
A18 | LROW1 B18 | LROWO snd
A19 1 Gnd B19 Gnd RDQB4
A20 ] LCOL4 B2o | LCOL3 Gnd
A21 Gnd B21 Gnd RDQB2
A22 | LCOL2 B22 Gnd
A23 Gnd B23 RDQBO
Az24 ] 1COLo B24 | LDQBO Gnd
A25 Gnd I B25 | Gnd RCOL1
A Gnd
B27 Gnd RCOL3
Gnd
A29 Gnd B29 B75 | BRROWO
A30 } 1DOB5 B30 | 1DOBs B76 Gnd
A31 Gnd B31 Gnd | B77 | BROW?
A32 1 1porz | B32 | 1DOBS8 | | B78 Gnd
A33 Gnd | B33 Gnd | B79 NC
A34 | LSCK B34 LCMD | B8O Gnd
A35 | Vcmos B35 vemos | | A8t I RCTMN | B8t | RCFMN
A36 | SOUT B36 SIN A82 Gnd B82 Gnd
A37 | Vemos B37 VeMmos A83 I RDQAC | B83 | RCFM
A38 NC B38 NC A84 Gnd B84 1 Gnd
A39 Gnd B39 Gnd A85 B85 A
A40 NC B40 N ] A86 Gnd B86 Gnd
Ad1 Voo | B41 VoD A87 | RDQA4 | B87 | RDQA3
A42 Voo B42 VDo A88 Gnd B88 Gnd
A43 NC B43 NC A9 | RDQAs | B89 | RDQAS
Ad4 NC B44 NC A90 Gnd B90 Gnd
A45 NC B45 NC A91 | RpDQAs | B91 | RDQA7
A46 NC B46 nc 1 [LAs2] Gnd | B92 ] Gnd
-DS- - MITSUBISHI 2.Dec.1998
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MH32/64R18BUP-408,458,536

lBlOCk Diagram I MH32R18BUP=D1...D8 , MH64R18BUP=D1...D16

D1 D2 D3 " C D8/16
LDQA[8..0] el DQA[S..0] = —rDQA[a..O] = DQA[B..0] e DQA(8..0] = — RDQA[8..0]
LDQBI[8..0] === DQB[B..0] p> M==={DQB[8..0] p> P==DQB[8..0] 5 DQB[8..0] R [ RDQB(8..0]
LCFM ——|CFM B —cFm Acen 3 ckm  BlF— Roem
LCFMN ——{CcFMN 5 CFMN 'a.: 1 CFMN 5 CFMN 5 - RCEMN
LCTM ——CTM g CT™ 8 —1CTM U°J CT™ 3 —— RCTM
LCTMN ——|CTMN s CTMN = [JcT™N = CTMN S| RCTMN
LROWI[2..0] ===={ROW[2..0] &) ROW[2..0] G P==IROW/[2..0] G) [t ROW[2..0] G === RpROW[2.0]
LCOL[4..0] mmmmmef COL[4..0] pnd COL[4..0) el COL[4..0] COL[4..0] == RCOL[4..0]
0%Ssd| |855s8]| [88Swd 85580
7] > /s] Q> n T > 0 ) O >
SIN LJ ——— souT
LSCK , RSCK
LCMD RCMD
VREF
VoD VREF VcMmos
{? 1per
: 1per
2per ﬁ 2RDRAMs
—  _ RDRAMSs +1 near —— 2ADRAMS
_L 0.1uF Connector »—L M
— ~  O1uF h
Serial Presence Detect
SVboDp
% SVoD
SCL SDA ?
SWP _ O
47K } ] \ L
=~ SAO0 SA1 SA2
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MH32/64R18BUP-408,458,536

PIN FUNCTION

Signal L IO Type Description
LCFM inout RsL | Clock from master.Interface clock used for receiving 1
RCFM P RSL signals from the Channel.Positive polarity.
LCFMN inout RrsL | Clock from master.Interface clock used for receiving
RCFMN P RSL signals from the Channel.Negative polarity.
LCTM inout RsL | Clock to master.Interface clock used for transmitting
RCTM P RSL signals to the Channel.Pogitive polarity.
LCTMN inout psL | Clock to master.Interface clock used for transmitting
RCTMN P RSL signals to the Channel.Negative polarity.
LCMD Serial Command Pin used to read from and write to
RCMD input Vemos | the control registers.Also used for power

management.

LCOL4..0 inout RsL | Column bus.5-pin bus containing control and address
RCOL4..0 P information for colum accesses.
LROW2..0 inout psL | Row bus.3-pin bus containing control and address
RROW2..0 P information for row accesses.
LDQAS..0
LDQBS8..0 |. Data bus.9-pin bus carrying a byte of read or write
RDQAS8..0 inputioutput(  RSL data between the Channel and the RDRAM.
RDQBS8..0

Serial I/O. Pin for reading from and writing to the
SIN input/output| VcMmos | control registers.Attaches to SIO0 of the first RDARM
on the module.

Serial I/O. Pin for reading from and writing to the
SOuUT input/output| VcMos | control registers.Attaches to SIO1 of the last RDARM
on the module.

LSCK : Clock input.Pin used to read from and write to the

RSCK input Vemos control registers.

SA2..0 input SVbD | Serial Presence Detect Addresses.

SDA input/output] SVoD | Serial Presence Detect Data (Open Collector 1/O)

SCL input SVop | Serial Presence Detect Clock.

, Serial Presence Detect Write Protect (active high).

SWP input SVoo When low,the SPD can be written as well as read.
Supply voltage for the RDRAM core and interface

b logic.

VREF Logic threshold reference voltage for RSL signals.
CMGOS /O Voltage.Used for signals CMD, SCK, SIN,

Vewos SOUT.

SVbbp SPD voltage.Used for signalsSCL,.SDA,.SWE,SA2..0.

Gnd Ground reference for RDRAM core and interface.

MIT-DS-0278-0.0 MITSUBISHI 2.Dec.1998
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MH32/64R18BUP-408,458,536
Absolute Maximum Rating (module level)

Symbol Parameter and Conditions Min Max Unit
VI,ABS Voltage applied to any RSL or CMOS pin with respect to Gnd -0.3 Vbp+0.3 \Y/
VoD,ABs | Voltage on VoD with respect to Gnd -0.5 Vob+1.0 Vv
TSTORE | Storage temperature -50 100 °C
DC Recommended Electrical Conditions (module level)
Symbol Parameter and Conditions Min Max Unit
VDD Supply voltage 250-0.13 250+ 0.13 Vv
CMOS I/O pin power supply - for 2.5V controllers 25-0.13 25+ 0.25
VCcMOos v
CMOS /O pin power supply - for 1.8V controllers 1.8-0.1 1.8+0.2
VREF Reference voltage 1.4-0.2 14 +0.2 Vv
ViL RSL input low voltage VREF - 0.5 VREF - 0.2 V
ViH RSL input high voltage VREF + 0.2 VREF + 0.5 \Y,
ViL,cmos [CMOS input low voltage -0.3 0.5Vcmos - 0.25) V
ViH,cMOS JCMOS input high voltage 0.5Vemos + 0.25| Vemos + 0.3 \
VOL,CMOS JCMOS output low voltage @ loL,cMOS = TmA 0.3 \Y)
VOH,cMOS | CMOS output high voltage @ loH.cMOS = -0.25mA Vcmos - 0.3 Vv
IREF VREF current@ VREF MAX -160 160 LA
Isck,cMp JCMOS input leakage current @ (0<VCMOS<VOD) -160 160 LA
IsiN,souT JCMOS input leakage current @ (0<VCMOS<VDD) -10.0 10.0 MA

AC Electrical Specifications (module level)

Symbol Parameter and Conditions Min | Max || Unit
Z Module Impedance 25.2 | 30.8 ||Ohms
TPD Propagation Delay,all RSL signals - 2.1 ns
ATPD z;?gﬁgation delay variation of RSL signals with respect to an average clock -0.01 | 0.01 ns
ATED CMOS z\r/:?:(?:t(i:?gc 2(2:}; ://*ariation of SCK and CMD signals with respect to an 0.1 0.1 ns
Va/Vin Attenuation Limit 13.5 %
VXF/VIN Forward crosstalk coefficient (300ps input risetime 20% - 80%) 0.8 %
VXB/VIN Backward crosstalk cofficient (300ps input risetime 20% - 80%) 1 %

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

MIT-DS-0278-0.0 MITSUBISHI 2.Dec.1998
ELECTRIC

(5 /20)




MITSUBISHI LSls

Some contents are subjéct to change without notice.

MH32/64R18BUP-408,458,536

lop - Voo Supply Current Profile (module level)

- MH32R- | MH64R- .
lpp | RIMM module power test conditions MAX MAX || Unit
DDA All RDRAMs in powerdown,self-reflesh mode TBD
IpD2 All RDRAMSs in NAP mode TBD
IDD3 All RDAMSs in Stanby mode,no commands Xx6 TBD TBD
-xx8 TBD TBD
IDD4 All RDRAMs in Active mode,no command xx6 TBD TBD

-xx8 TBD TBD
IDD5 All RDRAMs running reflesh cycles,with tRC = tRC,MIN Xx6 TBD TBD mA
-xx8 TBD TBD

-Xx6 TBD TBD

IbDs All RDRAMs running reflesh cycles,with tRC = {REF # of rows
-Xx8 TBD | TBD
IDD7 One RDRAM cycling tRC = min, 1bank,no COL packats, -Xx6 8D 8D
remainder of RDRAMs in Stanby Xx8 TBD TBD
IDDs One RDRAM cycling tRC = min,1 bank,two dualocts per active -Xx6 TBD TBD
(32-byte transfers),remainder of RDRAMs in Stanby X8 TBD TBD
One RDRAM burst read/write,1 bank,open,full bandwidth, COL -
IDD9 address changing every dualoct,remainder of RDRAMSs in Lt TBD TBD
Stanby -xx8 TBD TBD

Icmos - Vemos Supply Current Profile (module level)

Symbol l RIMM module power test conditions Max || Unit
IcMOs1 Current when RDRAMSs are in powerdown,self-refresh state 8D
lcMos2 Current when CMOS pins are used for register read/write operations(f=1MHz) TBD || mA
ICMOS3 I Current when CMOS pins are used for power management operations(f=100MHz) TBD
MIT-DS-0278-0.0 MITSUBISHI 2.Dec.1998
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MH32/64R18BUP-408,458,536

Timing Parameters (device level)

parameter| Description Min | Max || Unit
Row Cycle time of RDRAM banks -the interval between ROWA packets with ACT .
tRC commands to the same hank. 28
tRAS RAS - asserted time of RDRAM banks - the interval between ROWA packet with 20
ACT command and next ROWR packet with PRER command to the same bank. .
ROWPrecharge time of RDRAM banks - the interval between ROWR -
trP packet with PRER* command and next ROWA packet with ACT command 8
o the same bank.
Precharge-to-precharge time of RDRAM device - the interval between
PP successive ROWR packets with PRER* commands to any banks of the same 8 -
device.
tRR RAS - to - RAS time of RDRAM device - the interval between successive 8 -
ROWA packets with ACT commands to any banks of the same device.
RAS - to - CAS Delay - the interval from ROWA packet with ACT -408 7
command to COLC packet with RD or WR command). Note - the -536 -
tRCD RAS - to -CAS delay seen by the RDRAM core ({RCD,CORE) is equal
to tRCD,CORE = 1 + tRCD because of differences in the row and column -458 9 -
paths through the RDRAM interface.
CAS A del the mini int If RD d to Q read teveLE
tcaC CAS ccess delay - the minimum interval from command to Q rea 8 12
tcwD ICAS Write Delay - interval from WR command to D write data. 6 6
tce ICAS - to - CAS time of RDRAM bank - the interval between successive 4 4
COLC commands.
tPACKET ILength of ROWA,ROWR,COLC,COLM or COLX packet. 4 4
t Interval from COLC packet with WR command to COLC packet which 8 8
RTR t with bymask.
The interval (offset) from COLC packet with RDA command,or from COLC
t packet with retire command (after WRA autmatic precharge),or from COLX 4 4
OFFP acket with PREX command to the equivalent ROWR packet with PRER.
Interval from last COLC packet with RD command to ROWR packet 4 )
tROP with PRER.
t Ilnterval from last COLC packet with automatic retire command to 4 A
RTP ROWR packet with PRER.
* Or equivalent PREC or PREX command.
MIT-DS-0278-0.0 MITSUBISHI 2.Dec.1998
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MH32/64R18BUP-408,458,536

Electrical Conditions (device level)

Symbol Parameter and Conditions Min Max Unit
Tj Junction temperature under bias TBD TBD °C
\VDD,VDDA Supply voltage 2.50-0.13 {250+0.13 Vv
\VDD,N,VDDA,N [Supply voltage droop (DC) during NAP interval (INLIMIT) - 2.0 %
VDDN,VDDAN  |Supply voltage ripple (AC) during NAP interval (tNLIMIT) -2.0 2.0 %
Vomos Supply voltage for CMOS pins (2.5V controllers) 2.50-0.13 | 2.50 + 0.25 Vv

Supply voltage for CMOS pins (1.8V controilers) 1.80 - 0.1 1.80+0.2 \Y
VTERM Termination voltage 1.80-0.1 | 1.80+0.1 Vv
VREF Reference voltage 140-02 | 1.40+0.2 \'
VDIL RSL data input - low voltage VRer- 0.5 VREF - 0.2 Vv
VDIH RSL data input - high voltage VRer+0.2 | VRer+0.5 \}
VoIS RSL data input swing:Vois=VDIH-VoIL 0.4 1.0 Vv
AD! RSL data asymmetry : Api = [(VDIH-VREF) + (VDIL -VREF)} / VDIS -10 10 %
VX RSL clock input - crossing point of true and complement signals 1.3 1.8 \Y
VCIS,CTM RSL clock input swing:Vcis=VciH-VCiL(CTM,CTMN pins) 0.35 0.70 \)
VCIS,CFM RSL clock input swing:Vcis=VCiH-VCiL(CFM,CFMN pins) 0.10 0.70 \Y]
VIL,CMOS CMOS input low voltage -0.3 Vemos/2-0.25 Vv
VIH,CMOS CMOS input high voltage Vcmos/2+40.25] Vemos+0.3 vV

_
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MH32/64R18BUP-408,458,536

Timing Conditions (device level)

Symbol I Parameter Min Max Unit
{CYCLE CTM and CFM cycle times 6| 333 3.76 ns
-Xx8 2.50 3.34 ns
{CR,iCF CTM and CFM input rise and fall times 0.2 0.5 ns
tCH,tCL CTM and CFM input high and low times 40% 60% tcycLE
tTR CTM - CFM differential (MSE/MS = 0/0) 0.0 1.0 tcycLE
(MSE/MS = 1/1) 0.9 1.0
tocw Domain crossing window -0.1 0.1 tcycLe
tDR, tDF DQA/DQB/ROW/COL input rise/fall times 0.2 0.65 ns
tS.tH DQA/DQB/ROW/COL-to-CFM setup/hold ~ tcYCLE =2.5ns 0.200 i ns
@1tcYCLE =3.3ns 0.275
tDR1,t1DF1 SI00,SI01 input rise and fall times - ‘ 5.0 . ns
tDR2,1DF2 CMD,SCK input rise and fall times - 2.0 | ns
{CYCLET SCK cycle time - Serial control register transactions 1000 | - ns
SCK cycle time - Power transitions 10 - ns
tCH1,tcLs SCK high and low time 4.25 - ns
st CMD setup time to SCK rising or falling edge 1 - ns
tH1 CMD hold time to SCK rising or falling edge 1 - ns
ts2 S100 setup time to SCK falling edge 40 - ns
tH2 SI00 hold time to SCK falling edge 40 - ns
ts3 PDEYV setup time on DQAS5..0 to SCK rising edge 0 - ns
tH3 PDEYV hold time on DQAS5..0 to SCK rising edge 55 - ns
ts4 ROW2..0,COL4..0 setup time for quiet window -1 - {CYCLE
tH4 ROW2..0,COLA4..0 hold time for quiet window 5 - tcYcLE
VILCMOS I(‘;Z"soﬂ?eair?%:telgga\ll?g%%es - over/undershoot voitage duration is 07 VEMOS/2-0.6 Vv
{IH.CMOS gﬁﬁ;ﬂ%ﬂgﬁ;iﬁ%ﬁ?ﬁ - over/undershoot voltage duration is VCMOS/2+0.6 | VCMOS/2+0.7 V
tINPQ Quiet on ROW/COL bits during NAP/PDN entry 4 - tcycLE
tREADTOCC Offset between read data and CC packets (same device) 12 - tCYCLE
tCCSAMTOREADI Offset between CC packet and read data (same device) 8 - tCYCLE
MIT-DS-0278-0.0 MITSUBISHI 2.Dec.1998
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MITSUBISHI LSlIs

Symbol Parameter Min Max Unit
tCE CTM/CFM stable before NAP/PDN exit 2 - tcycLe
{CD CTM/CFM stable after NAP/PDN entry 100 - fcYcLE
tFRM ROW packet to COL packet ATTN framing delay 7 - tcycLE
tNLIMIT | Maximum time in NAP mode 10.0 us
tREF I Reflesh interval 32 ms
tccTRL | Current controt interval 34tcycLe | 100ms -
tTEMP Temperature control interval 100 ms
tTCEN TCE command to TCAL command 150 - tCYCLE
tTCAL TCAL command to quiet window 6 6 {CYCLE
tTcQUIET [ Quiet window (no read data) 140 - tCYCLE
tRAS RAS interval (time a row may stay activated) 64 S
tPAUSE | RDRAM delay (no RSL operations allowed) 200.0 us
Electrical Characteristics (device level)

Symbol Parameter and Conditions Min Max Unit
OGjc Junction - to - Case thermal resistance TBD °C/W
IREF VREF current @ VAEF,MAX -10 10 LA
IOH RSL output high current @ (0< Vour < Vo) -10 10 MA
IALL RSL low current @ Vou = 0.9V,VDD,MIN, Ty MAX* 30.0 90.0 mA
AloL RSL low current resolution step - 1.5 mA
rout Dynamic output impedance 150 - Q
h,cMOS CMOS input leakage current @ (0 < VI,cMOS < VCMOS) -10.0 10.0 HA
VOL,CMOS | CMOS output low voltage @ loL,cmos =1.0mA - 0.3 Vi
VoH.cMos | cMOS output high voltage @ oH,.cMOS =-0.25mA Vcmos-0.3 ] v

*This measurement is made in manual current control mode; i.e. with all output device legs sinking current.
MIT-DS-0278-0.0 MITSUBISHI 2.Dec.1998
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MH32/64R18BUP-408,458,536

Timing Characteristics (device level)

(11/ 20)

Symbol l Parameter and Conditions Min Max Unit
ta CTM - to - DOA/DQB output time O rovoLEZ2ans 8%5 :8%5 ns
toR,tQF DQA / DQB output rise and fall times 0.2 0.45 ns
(0] SCK -to- SIO0 delay @ CLoAD MAX = 20pF (SD read packet). - 10 ns
tQR1 tQF1 SlOour rise/fall @ CLOAD,MAX = 20pF - 5 ns
tPROP1 $100-10-SI01 or SIO1-to-SI00 delay @ CLOAD.MAX = 20pF - 10 ns
tNaPXA NAP exit delay - phase A - 50 ns
tNAPXB NAP exit delay - phase B - 40 ns
tPDNXA PDN exit delay - phase A - 4 us
tPDNXB PDN exit delay - phase B - 9000 tCcycLE
S ATTN - to - STBY power state delay 1 4 fcycLE
tsA STBY - to - ATTN power state delay - 3 tCYCLE
tASN ATTN/STBY - to - NAP power state delay - 8 tCYCLE
tASP ATTN/STBY - to - PDN power state delay - 8 fCycLE
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MH32/64R18BUP-408,458,536

RSL - Clocking

The following diagram shows the detailed requirements for the RSL clock signals on the Channel.

The CTM and CTMN are differential clock inputs used for transmitting information on the DQA and DQB, outputs.
Most timing is measured relative to the points where they cross. The tCYCLE parameter is measured from the falling
CTM edge to the falling CTM edge. The tcL and tCH parameters are measured from falling to rising and rising to
falling edges of CTM. The tcr and tCF rise- and fall-time parameters are measured at the 20% and 80% points.

tCYCLE —

tCYCLE

The CFM and CFMN are differential clock outputs used for receiving information on the DQA, DQB, ROW and
COL outputs. Most timing is measured relative to the points where they cross. The tCYCLE parameter is measured
from the falling CFM edge to the falling CFM edge. The tcL and tcH parameters are measured from falling to rising
and rising to falling edges of CFM. The tCR and tCF rise- and fall-time parameters are measured at the 20% and 80

% points.

The tTR parameter specifies the phase difference that may be tolerated with respect to the CTM and CFM
differential clock inputs (the CTM pair is always earlier. )
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MH32/64R18BUP-408,458,536

RSL - Receive Timing
The following diagram shows the detailed requirements for the RSL input signals on the Channel.

The DQA, DQB, ROW, and COL signals are inputs which recieve information transmitted by a Direct RAC on the
Channel. Each signal is sampled twice per tCYCLE interval. The set / hold window of the sample points is ts/tH. The
sample points are centered at the 0% and 50% points of a cycle, measured relative to the crossing points of the
falling CFM clock edge. The set and hold parameters are measured at the VREF voltage point of the input
transition.

The tDR and tDF rise- and fall-time parameters are measured at the 20% and 80% points of the input transition.
CFM
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RSL - Transmit Timing
The following diagram shows the detailed requirements for the RSL output signals on the Channel.

The DQA and DQB signals are outputs to transmit information that is received by a Direct RAC on the Channel.
Each signal is driven twice per tCYCLE interval. The beginning and end of the even transmit window is at the 75%
point of the previous cycle and at the 25% point of the current cycle. The beginning and end of the odd transmit
window is at the 25% point and at the 75% point of the current cycle. These transmit points are measured relative
to the crossing points of the falling CTM clock edge. The size of the actual transmit window is less than the ideal
tCYCLE/2, as indicated by the non-zero values of tQ,MIN and tQMAX. The tQ parameters are measured at the VREF
voltage point of the output transition.

The tQR and taF rise- and fall-time parameters are measured at the 20% and 80% points of the output transition.

CT™M

- 0.75%CcYCLE
0.25*tCYCLE

tQ,MAX
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CMOS - Receive Timing
The following diagram shows the detailed requirements for the CMOS input signals.

The CMD and SIOQ0 signals are inputs which receive information transmitted by a controller (or by another RDRAM!'
s SIO1 output. SCK is the CMOS clock signal driven by the controller. All signals are high true.

The cycle time, high phase time, and low phase time of the SCK clock are tCyCLE1, tCH1 and tcL1, all measured at
the 50% level. The rise and fail times of SCK, CMD and SIO0 are tDR1 and toF1, measured at the 20% and 80%
levels.

The CMD signal is sampled twice per tCYCLE1 interval, on the rising edge (odd data) and the falling edge (even
data). The set/hold window of the sample points is ts1/tH1. The SCK and CMD timing points are measured at the 5
0% level.

The SIOO0 signal is sampled once per tCYCLE1 interval on the falling edge. The set/hold window of the sample
points is ts2/tH2. The SCK and SIO0 timing points are measured at the 50% level.

"VIH,CMOS
———————————————————————————————————————————————— 80%

-~ - VIH,CMOS
-------------------- - - B0%

————————————————————————————————————————————————————————————— 20%

e I e il il ViL.CMOS
~&-{DF1 >
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CMOS - Transmit Timing

The following diagram shows the detailed requirements for the CMOS output signals.

The SIOO signal is driven once per tCYCLE1 interval on the falling edge. The clock-to-output window is tQ1 MINtQ1,
max. The SCK and SIOO0 timing points are measured at the 50% level. The rise and fall times of SIO0 are tar1 and
tar1, measured at the 20% and 80% levels.

The following diagram also shows the combinational path connecting SIO0 to SIO1 and the path connecting SIO1
to SIOQ (read data only). The tPROP1 parameter specitied this propagation delay. The rise and fall times of SIO0
and SIO1 inputs must be tDR1 and tbF1, measured at the 20% and 80% levels. The rise and fall times of SIO0 and
SIO1 outputs are tQR1 and tQF1, measured at the 20% and 80% levels.

VIH,CMOS
80%

—tQ1 MAX ] l‘-tm MIN -t

VOH,CMOS
80%

50%

20%
VOL,CMOS

ViH,.CMOS
80%

___________________________________ 500/0

————————————————————————————————— 20%

m e e e e o ————— VIL,CMOS3
et tPROP1, MAX tPROP1,MIN .

VOH,CMOS
"""""""""""""""""""""""""""""""" 80%

““““““““““““““““““““““““““““ prro-AT T 50%

—————————————————————————————————————— 20%
b R Rt - ——— VoL.cMos
TtOF 1
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Serial Presence Detect Tablel

Byte Description SPD enrty data Symbol mA(hex)
0 SPD revision level 1 01
1 Total number of bytes in the SPD 256 Bytes 08
2 Device type DRDRAM 01
3 Row address bits 9 09
4 Column address bits 8 06
5 Bank address bits and byte 16d 84
6 Banks per refresh 1 o1
7 trRer - Refresh interval 32ms tREF 20
8 Protocol version 1(5tTR) 02
9 Miscellaneous device configuration field 1.5t80K tbQSs, Min o1

-408 20ns tRP-R,Min 14
10 tRP -R Min -458 20ns tAP-R Min 14
-536 26ns 1RP-R,Min 1A
-408 50ns tRAS-R,Min 32
11 tAAS-R Min -458 50ns tRAS-A,Min 32
-536 66ns tRAS-R.Min 42
-408 20ns tRCD-R,Min 14
12 tRCD-R,Min -458 25ns {RCD-R Min 19
-536 26ns tRCD-R,Min 1A
-408 20ns tRR-R,Min 14
13 tRR-R,Min -458 20ns tRRA-A,Min 14
-536 26ns {RR-R,Min 1A
-408 20ns tPP-R Min 14
14 tPP-A Min -458 20ns tPP-R.Min 14
-536 26ns {PP-R,Min 1A
-408 2.43ns {CYCLE 13
15 Min tcycee for range A -458 2.43ns toYcLE 13
-536 3.33ns {CYCLE 1A
-408 3.33ns tCYCLE 1A
16 Max tcycLe for range A -458 3.33ns 1CYCLE 1A
-536 3.71ns {CYCLE 1D
-408 5-9 tcoLy 59
17 tcoLy range for range A -458 5-9 tcoLy 59
-536 5-9 {COLY 59
498 ] tors = 2CYCLE teus
18 | tcus and tcas range for range A -458 | tcag = 2CYCLE tcas AA
-536
19 Min tcvcue for range B 0 00
20 Max tcycie for range B 0 00
21 tcouy_range for range B 0 [
22 | fcis and teas range for range B g 00
23 | Mintcycie for range C 0 00
24 | Max tcvcie for range C 0 00
25 | tcoy range forrange C ] 00
26 | tcis and teas range for range C 0 00
27 Min tcvcte for range D 0 00
ng Max tcvcLe for range D Q0 Q0
29 | teouy range for range D 0 00
30 tcLs and tcas range for range D g 00
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Serial Presence Detect Table |

—

31 IPDNXA Max 4us tPDNXA Max 04
32 tPONXB,Max 8us tPONXB Max 08
33 INAPXA Max 50ns INAPXA, Max 32
34 tNAPXB,Max 40ns INAPXB,Max 28
35-38 Reserved 00
39 tCCTRL Max 100ms tCCTRL Max 84
40 {TEMP Max 100ms {TEMP, Max 64
41 TCEN, Min AtCYOLE {TCEN.Min 04
4?2 tRAS-R,Max B64us {RAS-R Max 40
413 INLIMIT, Max 10us DA
44 ACTREFPT BtCYCLE 06
45 PCHREFPT 6tcYCLE Q6
46 CPCHREFPT_DC SICYCLE 05
47 RDREFPT_DC 5tCYCLE 05
48 RETREFPT_DC S5tCYCLE 05
49 WRREFPT_DC 13tcyYcLE oD
50-62 Reserved 00
63 Checksum for locations 0-62 -408 17 17
-458 1C ic
-536 _49 49
64-71 Manufacture ID code MITSUBISHI 1CFFFFEFFFFFFFFE
72 Module manufacturing location Miyoshi 01
MHE4R18BUP-408 4D4836345231384255502D34303820202020
lMH64R 18BUP-458 4D4836345231384255502D34353820202020
73-90 Module part number IMH64R1 8BUP-536 4D4836345231384255502D35333620202020
IMH32R1 8BUP-408 4D4833325231384255502D34303820202020
|MH32FH 8BUP-458 4D4833325231384255502D34353820202020
MH32R18BUP-536 4D4833325231384255502D35333620202020
91-92 Module revision code 0.0 00
93 Module manufacturing year YR
94 Module manufacturing week Ww
95-98 Module serial number SN
99 Number of devices on module MHE4R 18 10
MH32R 8 08
100 Module data width x18 12
) MH64R 16 FFFF0O000
101-104] Device enables MH32R 3 FFO00000
105 Module parameter X TBD 00
106 Module parameter Y TBD 00
107 Module parameter Z TBD 00
108 Module Vbo 2.5V VoD FA
109 Module Voo tolerance 5%DC,2%AC 52
110 | Module voltage interface level 1.8V VTERM 00
111 Module type RIMM 01
112-126 Reserved 0 00
127 Checksum for bytes 0-126 now 00h 00
128 Option for customer *
References, Direct Rambus TMSPD Specification 0.7.1
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Keep safety first in your circuit designs!

Mitsubishi Electric Corporation puts the maximum effort into making
semiconductor products better and more reliable,but there is always the
possibility that trouble may occur with them. Trouble with semiconductors
consideration to safety when making your circuit designs,with appropriate
measures such as (i) placement of substitutive,auxiliary circuits,(ii) use of

non-flammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1.These materials are intended as a reference to assist our customers in the

selection of the Mitsubishi semiconductor product best suited to the
customer's application;they do not convey any license under any
intellectual property rights,or any other rights,belonging to Mitsubishi
Electric Corporation or a third party.

2.Mitsubishi Electric Corporation assumes no responsibility for any damage,

or infringement of any third-party's rights,originating in the use of any
product data,diagrams,charts or circuit application examples contained in
these materials.

3.All information contained in these materials,including product data,
diagrams and charts,represent information on products at the time of
publication of these materials,and are subject to change by Mitsubishi
Electric Corporation without notice due to product improvements or other
reasons. It is therefore recommended that customers contact Mitsubishi
Electric Corporation or an authorized Mitsubishi Semiconductor product
distributor for the latest product information before purchasing a product
listed herein.

4 Mitsubishi Electric Corporation semiconductors are not designed or
manufactured for use in a device or system that is used under
circumstances in which human life is potentially at stake. Please contact
Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor
product distributor when considering the use of a product contained herein
for special applications,such as apparatus or systems for transportation,
vehicular,medical,aerospace,nuclear,or undersea repeater use.

5.The prior written approval of Mitsubishi Electric Corporation is necessary to

reprint or reproduce in whole or in part these materials.

6.1f these products or technologies are subject the Japanese export
control restrictions,they must be exported under a license from the
Japanese government and cannot be imported into a country other than
the approved destination.

Any diversion or reexport contrary to the export control laws and
regulations of Japan and/or the country of destination is prohibited.

7.Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi
Semiconductor product distributor for further details on these materials or
the products contained therein.
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