TOSHIBA

THMR1E8-6/-7/-8

TENTATIVE

DESCRIPTION

TOSHIBA HYBRID DIGITAL INTEGRATED CIRCUIT
67,108,864-WORD BY 18-BIT (128M Bytes) Direct Rambus DRAM MODULE

The THMRI1ES is a 67,108,864-word by 18-bit direct rambus dynamic RAM module consisting of 8

TC59RM718MB Direct Rambus DRAMs on a printed circuit board.

FEATURES
-6 -7 | -8 Single power supply of 2.5V (+5%)
Organization 64M-word X 18 bit [64M-word X 18 bit |64M-word>(18 bit Low power dissipation (max)
I/O Frequency 600MHz 711MHz 800MHz Operating T.B.D.
trac 53ns (16cycles) | 45ns(16cycles) | 40ns(16cycies) Standb.y T.B.D.
(Row Access time) 128MB Direct RDRAM storage
Part Designator |144M (X 18) -8CSP [144M (X 18) -8CsP [144M (x18)-8csp | * Each RDRAM has 32 banks for

PIN ASSIGNMENT (TOP VIEW)

256 banks total on module
Separate Row and Column buses
for higher efficiency

Package: 184pin DIMM

Gold contacts

Serial Presence Detect suport

FRONT

AllGnd B1]Gnd A24 1LCOLO [LDOBO A47 [NC B47 [NC "A70]Gnd B70

A2 [LDOAS 82 [LDQA7 A25 [Gnd B25 | Gnd A48 [ NC B48 [NC A71]RCOL2 B71|RCOL1

A3|Gnd 83| Gnd A26 [LDOB1 B26[LDOB2 T A49INC 849 [NC d B72

A4 | LDOAG LDOAS A1 827 | Gnd ASQ|NC 850 [NC A73[RCOL4 B73[RCOL3

A5 1Gnd B516nd A281LDQB3 | 1LDOB4 AS1 | Vref B51!Vref A74 B74 I Gnd

A6 |LDOA4 _B6 [LDOA3 A29 | Gnd 829 [Gnd A52[Gnd 852 [ Gnd A75 | RROW1 B75[R

A71Gnd 871G i A3011D0BS 830 [1LDOB6 A531SCL B53 | SAQ A76 | Gnd B76 [Gnd

A8 1LDQA2 B8 [LDOA1 A31]Gnd B31[Gnd A541vdd B854 [vdd A77 [NC B77 | RROW2

A9 1Gnd B89 A32 [LDQB7 832 [LDOBS AS55{SDA B55[SA1 A78 | Gnd B78 [Gnd

A10 1LDOAD B10 | LCFM A331Gnd B33 |Gnd | _AS56 | svdd 856 {svdd A79 [ RCTM B79 INC

Al d B11 | _A34 | LSCK B34 | LCMD AS57 | SWP B57 |SA2 A801Gnd 880 I Gnd

A12 [LCTMN B12 [LCFMN | A35 | B35 ] A58 |V 858 |vdd 881

A13]Gnd B1 [ A36 [SOUT B36 [SIN A59 [RSCK B59 [RCMD AB2 [Gnd B82 [Gnd

A14 1 LCTM _B14 INC A37 1 Vemos B37 [Vemos I A60[Gnd B60 | Gnd 83 | RDQAQ B83 |RCFM |

A15 1Gnd B15 | Gnd NC |_B38 INC A61 |RDOB?Z B61 |RDOBS | Gnd B84 |Gnd

A16 INC B16 | LROW2 A39 | 839 {Gnd A62 1Gnd B62 1Gnd _ABS QA2 B85 [ RDOA1 |

A17]Gnd B17 [Gnd A40 [NC B40 [NC A63[RDOBS | B63 [ A861Gnd 886 [ Gnd

A18 | LROW1 B wo | A4a1]vdd Ba1]Vi [ A64[Gnd _B64 1 Gnd A87 | RDOA4 887 |RDOA3 |

A191Gnd B19. A42 [vdd B42 [vdd A651RDOB3 | B65 [RDOB4 | A88[Gnd 888 | Gnd

A20[LCOLa 820 [1COL3 A43 [NC 843 [NC A66 [Gnd B66 [ Gnd A89 [RDOAG | [RDQAS |

A211Gnd B21 A44 [NC Ba4 [NC A67 | RDOB1 B67TRDQB2 | Gnd 890 [Gnd

A2211COL2 822 T1COL1 A45 [NC B45 [NC AgglGnd B68 1 Gnd A91 [RDOAS 891 [RDQA7

A231Gnd B231Gnd NC B46 INC AgolRcOI0 1 meolrpoR0 1 A921Gnd 8921Gnd
961001EBA1

—————

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safet% and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA THMR1E8-6/-7/-8

PIN NAMES
Signal 1/0 Type Description Pins
SIN /0 CMOS | Serial VO. Pin for reading from and writing to the control registers. B36
SOUT [e] CMOS | Serial I/O. Pin for reading from and writing to the control registers. A36
vDOD Supply voltage for the RDRAM core and interface logic. :g;' :g; A42,B42,A54, B54,

A1,B1,A3,B3,A5,BS5, A7,
B7,A9,89,A11,B11,A13,
B13,A15,B15,A17,B17, A19,
B19, A21,B21,A23,B823, A25
B25,A27,B27, A29, B29, A31
B31,A33, 833, A39.839.
GND Ground reference for RDRAM core and interface. AS52, B52, A60, B60,A62, B62,
A64, B64, A66, B66, A68, B68|
A70,870, A72,B72, A74,B74
A76,B76, A77, A78,B78, J
A80, B8O, AB2, B82, A84, B84
A86, B86, A88, B88, A90, B0

A92, B92
Data bus A. A 9-pin bus carrying a byte of read or write data between the | A2, B2, A4, B4, A6, B6,
LDQABto 0 vo RSL | channel and the RDRAM. A8, B8, A10
Clock from master. Interface clock used for receiving RSL signals from the
LCFM ! RsL Channel. Positive polarity. 810
LCFMN . RSL Clock from master. interface clock used for receiving RSL signals from the 812

Channel. Negative polarity.

VREF Logic threshold reference voltage for RSL signals. A51, B51
Clock to master. Interface clock used for taransmitting RSL signals to the

LCTMN ! Rst Channel. Negative polarity. a2
Clock to master. Interface clock used for transmitting RSL signals to the

LcTm ' RSL Channel. Positibe polarity. A
LROW2 10 0 | RSL ::c\:ssbeus. 3.pin bus containing control and address information for ‘

Column bus.ﬂi-pir}

LCOL4 to O I wolugd acced B20, A22, B22, A24
‘ §, capryifiy B3E, A32, B30, A30,
LDQB8 to 0 f *{_‘; | ! B28, A28, B26, A26, B24
mmagd Pifigz Pi digo resd and write to the control
LCMD L ST istara '%s 'seﬁor power management. B34
LSCK I ] CMOS [ clock input. Pin used to read from and write to_the control registers. A34
Data bus A. A 9-pin bus carrying a byte of read or write data between the | A91,B91, A89, B89,
RDQAS to 0 vo RSL | Channel and the RDRAM. AB7, 887, A8S5, B85, AB3
RCFM | RSL Clock from m.a.ster. Inte'rface clock used for receiving RSL signals from the 883
Channel. Positive polarity.
RCFMN | RSL Clock from mast'er. Inter‘face clock used for receiving RSL signals from the 881
Channel. Negative polarity.
Clock to master. Interface clock used for transmitting RSL signals to the
RCTM ! RSL Channel. Positive polarity. A79
RROW?2 to 0 \ RsL Row bus. 3-pin bus containing control and address information for row 877, A75, B75
accesses.
RCOLA to 0 | RSL ::::sr::s bus. 5-pin bus containing control and address information for (°lum"A73, 873, A71, 871, A69
Data bus B. A 9-bit bus carrying a byte of read or write data between the | 861, A61, B63, A63, B65, A65
RDQBS to 0 vo RSL | channel and the RDRAM. 867, A67, B69
Serial Command Input. Pin used to read from and write to the control
RCMD ! CMOs registers. Also used for power manegement. 859
RSCK | CMOS | Clock input. Pin used to read from and write to the control registers. AS59
SCL | CMOS | Serial Presence Detect Clock. A53
SDA (] CMOS Serial Presence Detect Data (Open Collector /O). A55
SAQ | CMOS Serial Presence Detect Address 0. B53
SA1 | CMOS Serial Presence Detect Address 1. B55
SA2 | CMOS Serial Presence Detect Adderss 2. BS7
SWP | CMOS AS57
VCMOS Termination Voltage. A37,B37, A35, B35
sSvDD Supply voltage for the E2PROM (SPD). AS56, B56
B14, A16, A38, B38, A40, B40
N A43, B43, A44, B44, A45, B4S
.C. A46, B46, A47, B47, A48, B48
Ad49, B49, AS0, 850,879,
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TOSHIBA THMR1E8-6/-7/-8

SERIAL PRESENCE DETECT (Protocol Ver.1 (5tTR))

THMR1E8-6 THMR1E8-7 THMR1E8-8
Byte Function 64Mx18 (128MB + ECC), | 64Mx18 (128MB +ECC), | 64Mx18 (128MB + ECC),
Number 600MHz-53ns 711MHz-45ns 800MHz-40ns

Entry Value Entry Entry Value Entry Entry Value Entry

0 SPD revision level 2 02h 2 02h 2 02h
1 Total number of bytes in the SPD 256 bytes 08h 256 bytes 08h 256 bytes 08h
2 Device type DRDRAM 01h DRDRAM 01h DRDRAM 0th
3 Module type RIMM 01h RIMM 01h RIMM 01h
4 Row address bit, Column address bit 9.6 96h 9.6 96h 9.6 96h
5 Bank address bits and byte 32s C5h 32s C5h 32s CSh
6 Refresh bank bit 5 05h 5 05h 5 05h
7 tREF-Refresh interval 32 20h 32 20h 32 20h
8 Protocol version 2 02h 2 02h 2 02h
9 a’_'gv‘f,',' g&i‘:}fgf&’:ﬁﬁﬁ‘:‘g”'a"°" field | 1sck 05h 1t5CK 05h 1t5CK 0sh
10  |tRP-R, Min 8Cycle 08h 8Cycle 08h 8Cycle 08h
11 |tRAS-R, Min 20Cycle 14h 20Cycle 14h 20Cycle 14h
12 |tRCD-R, Min 8Cycle 08h 8Cycle 08h 8Cycle 08h
13 tRR-R, Min 8Cycle 08h 8Cycle 08h 8Cycle 08h
14  [tPP-R, Min 8Cycle 08h 8Cycle 08h 8Cycle 08h
15 Min tCYCLE for range A 3.33ns 1Ah 2.67ns 15h 2.43ns 13h
16 |MaxtCYCLE forrange A 3.71ns 1Eh 3.45ns 1Bh 3.45ns 1Bh
17 tCDLY range for A 4-9 49h 5-9 59h 5-9 59h

tCLS =2 2, 3tCLs=2 2, 3tCLS=2

18  |tCLS and tCAS range for A tCAS = 2 AAh tCAS =2 AAh {CAS = 2 AAh
19 Min tCYCLE forrange B 0 " 1Ah
20 |MaxtCYCLE forrangeB 0 18h
21 tCDLY range for range B...‘ " 0 49h
22 : 0 AAh
23 : noesfor C b 0 0 00h
24 Y - 0 0 00h
25 tcoLYﬁinge fdrFange C 0 0 00h
26 |tCLS and tCAS range for range C 0 0 00h
27  |MintCYCLE for range D 0 0 00h
28 |MaxtCYCLE forrange D 0 0 00h
29 |tCDLY range for range D 0 0 00h
30 tCLS and tCAS range for range D 0 0 00h
31 tPDNXA, Min 4us 04h 4us 04h 4us 04h
32 |tPDNXA, Max 9000Cycles 8D 9000Cycles 8D 9000Cycles 8D
33 tNAPXA, Min 50ns 32h 50ns 32h 50ns 32h
34 tNAPXB, Min 40ns 28h 40ns 28h 40ns 28h
35 fIMIN [11:8], fIMAX [11:8] 1.1 11h 11 11h 1.1 11h
36 fIMIN [7:0} 0A 0Ah 0A 0Ah 2C 2Ch
37 [fIMAX[7:0] 2C 2Ch 65 65h 90 90h
38 [Reserved 00h 00h 00h
39 [tCCTRL, MAX 100ms 64h 100ms 64h 100ms 64h
40 tTEMP, MAX 100ms 64h 100ms 64h 100ms 64h
41 tTCEN, MIN 150tCYCLE 96h 150tCYCLE 96h 150tCYCLE 96h
42 tRAS-R, MAX 64us 40h 64us 40h 64us 40h
43 |tNLIMIT, MAX 10us 0Ah 10us 0Ah 10us 0Ah
a4 ACTREFPT, PCHRERPT 6.6tCYCLE 66h 6.6tCYCLE 66h 6.6tCYCLE 66h
45 CPCHREFPT_DC, RDREFPT_DC 5.5tCYCLE 55h 5.5tCYCLE 55h 5.5tCYCLE 55h
46 RETREFPT_DC, WRREFPT_DC 5.13tCYCLE 5Dh 5.13tCYCLE 5Dh 5.13tCYCLE 5Dh
47-49 |Reserved 00h 00h 00h
50 fRAS[11:8] 01 01h 01 01h 01 01h
51 |fRAS[7:0] 2C 2Ch 65 65h 90 90h
52 |PMAX, Hi, PMAX, LO, TJ 24h 24h 24h
53 Heat Spreader, Tplate 9Ah 9Ah 9Ah
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TOSHIBA THMR1E8-6/-7/-8

THMR1E8-6 THMR1E8-7 THMR1E8-8
Byte Function 64Mx18 (128MB + ECC), | 64Mx18 (128MB + ECC), | 64Mx18 (128MB + ECC),
Number 600MHz-53ns 711MHz-45ns 800MHz-40ns
Entry Value| Entry Entry Value| Entry Entry Value Entry

54 PSTBY, Hi 5Ah SFh 69h
55 PACTI, HI 3Fh 46h 4Bh
56 PACTRW, HI 40h 4%h 50h
57 |PSTBY,LO 55h 55h 55h
58 |PACTILO 3Ah 3Ah 3Ah
59 PACTRW, LO 38h 3Bh 3Bh
60 |PNAP 21h 21h 21h
61 [PRESA 00h 00h 00h
62 |PRESB 00h 00h 00h
63 [Checksum for location 0-62 8Eh 48h D6h
64 TOSHIBA 98h TOSHIBA 98h TOSHIBA 98h

65-71 : 00h 00h 00h
72  |Module manufacturing location

73-90 |Module part number

91-92 |Module revision code 00h 00h 00h
93 |Module manufacturing year
94 |Module manufacturing week

95-98 |Module serial nt
99 iit 08h
100 18 12h
All 8 device All 8 device
101 - enabled FFh enabled enabled FFh
102 00h 00h 00h
103 00h 00h 00h
104 00h 00h 00h
105 [Module Vdd, Module Voltage Interface level 2.5V,1.8V 10h 2.5V,1.8V 10h 2.5V,1.8V 10h
106 |Module VDD tolerance g:’: 22 52h g://z 22 52h g:’: 22 52h
107-113 |Reserved 00h 00h 00h
114 |CDLY0/1 fortCDLY =3 - 00h - 00h - 00h
115 [CDLYO0/1 for tCDLY =4 2/0 20h 2/0 20h 2/0 20h
116 |CDLY0/1 fortCDLY =5 3/0 30h 3/0 30h 3/0 30h
117 [(CDLY0/1 fortCDLY =6 3/1 31h 3/1 31h 3/1 31h
118 [CDLY0/1 fortCDLY =7 3/2 32h 3/2 32h 3/2 32h
119 |CDLY0/1 fortCDLY =8 a/2 42h 4/2 42h 4/2 42h
120 (CDLYO0/1 fortCDLY =9 5/2 52h 5/2 52h 5/2 52h
121  [CDLY0/1 for tCDLY =10 - 00h - 00h - 00h
122 [CDLYO0/1 for tCDLY = 11 - 00h - 00h - 0oh
123 |CDLYO0/1 for tCDLY =12 - 00h - 00h - 00h
124 |CDLYO0/1 for tCDLY =13 - 00h - 00h - 00h
125 |CDLY0/1 for tCDLY = 14 - 00h - 00h - 00h
126 |CDLY0/1 for tCDLY = 15 - 00h - 00h - 00h
127 |Checksum for location 99-126 00h 00h 00h
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THMR1E8-6/-7/-8

TOSHIBA

Right Paddle

BLOCK DIAGRAM

8vhay
Lvbay
9vOaQy
SvOaQy
yvOQY
£v0ay
Zvbay
1vDQy
ovbay
W4D¥
NW4DY
[T }']
NWLDY
VoYY
LNOYY
ovoNy
¥100Y
€700
705y
1100¥
01003
08bay
1 abay
z8bay
€80qQy
¥8bay
sabay
9900y
£90Qy
880qQy

A5y
andy

LT

VREF

Mo

HIRERERRENERENRERRERNRRRERENR

Direct RDRAM

<MD
SCK
SI101
SI100

M1

ANENRENERERENRERRRRRRERRREEEE

=
[
(¥

Direct RDRAM

VREF
<MD
SCK
SI01
SI00
VREF

M7

Crrrrererrrrrerrerrrrrrrrrer

ct RDRAM

ire

D

CMD
SCK

SIo1
SI00

Ad

8vDa1
LvDa1
9vDa1
svbal
vvDa1
evbal
Zvbal
Lvdal
ovoal
W42
NWN4D1
W1D1
NWLD1
Vo
LMOY
oMoy
1021
€1001
z1001
17001
01021
090a1
[X:e]e]]
z8ban
[3:1ele ]y
vadal
s8ban
930a1
£80a1
880a1

NIS
1Nn0s
AIS1T

43¥A
SONDA

Serial Presence Detect

Left Paddle
<M0-3>

<MO0-3>

j SVDD(3.3V)

— SDA

SWP
Q

¥

E2PROM
A0 A1 A2 WP

138
SAQ SA15A2

0.1uF/2pcs
GND o T THP

Vemos

#o.m

-I-OJuF

- -

Voo
GND

SCLo—]

A

=

2

s ¢

w

v 5
4]
[= %
N
e
2
o

A *M

m

[=]

s &2

vV > U

0.1uF2pcs
GND o— T HP

1999-08-05 5/13




TOSHIBA THMR1E8-6/-7/-8

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER MIN MAX UNIT
Vi, ABS Voltage applied to any RSL pin with respect to Gnd -0.3 Vpp +0.3
V|, cMOS, ABS Voltage applied to any CMOS pin with respect to Gnd -0.3 Vpp+0.3
Vb, ABS Voltage on VDD with respect to Gnd -0.5 Vpp+ 1.0
T), ABs Junction temperature under bias T.8.D T.B.D °C
TsTORE Storage temperature -50 100 °C

THERMAL PARAMETERS

SYMBOL PARAMETER and CONDITIONS MIN MAX UNIT
T Junction operating temperature 0 100 °C
0)a Jution-to-Ambient thermal resistance T.8.D. °C/Watt

UNIT
mA
mA

PDN Refresh only T.8.D. mA
NAP Refresh, T/RCLK-Npa T.B.D. mA
STBY Refresh, T/RCLK-Fast, ROW-demux T.8.D. mA
ATTN Refresh, T/RCLK-Fast, ROW-demux, COL-demux T.B.D. mA
Refresh, T/RCLK-Fast, ROW-demux, COL-demux,
ATTNW T.B.D. mA
DQ-demux, 1-WR-SenseAmp, 4 -ACT-Bank
Refresh, T/RCLK-Fast, ROW-demux, DQ-mux, COL-demux,
ATTNR T.B.D.® mA
1 +-RD-SenseAmp, 4 -ACT-Bank

a. These ipp numbers are manufacturer-dependent ; the numbers shown are representative maximum current levels at
1600MB/s.

b. This does not include the lg. sink current. The RDRAM disipates lo *Vor in each ouput driver when a logic one is
driven.
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RECOMMENDED CONDITIONS
SYMBOL PARAMETER and CONDITIONS MIN MAX UNIT
Voo, Vooa Supply Voltage 2.50-0.13 2.50+0.13 \
Vr Termination Voltage 1.80-0.09 1.80+0.09 v
VRerF Reference Voltage 1.40-0.2 1.40+0.2 \"
ViL RSL input low Voltage VRer-0.5 VRes-0.2 v
Viu RSL input high Voltage VRep+0.2 Vees+ 0.5 v
Vi, coms CMOS input low Voltage -0.3 0.5Vpp-0.25 Y
VIH, cMOS CMOS input high Voltage 0.5Vpp +0.25 Vpp+0.3 v
ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER and CONDITIONS MIN MAX UNIT
IREF VREF current @ VREF, MAX T.B.D T.B.D HA
loH RSL output high current @ (0=Voyur=Vpp) T.8.D T.8.D HA
lp (auto) RSL loL current @ Vour=1.72V @ Zoyr mA
I (auto) Vi mA
o
lag (auto) B.D. mA
DloL oL e - T.B.D mA
rout Dynamic output impedance T.8.D - Ohm
Il. cmos CMOS input leakage current @ (0=Vi, cmosSVop) B.D. T.B.D HA
VoL, cMos CMOS output Voltage @ lg, cmos = 1.0mA - 0.3
VoH, cMOs CMOS output high Voltage @ lon, cmos =-0.25mA vDD-0.3 -
a. Zoyr is the load on the output used for CAL/SAM calibration ; output pin under test is unloaded.
Vierm = 1.8V and Vgegr=1.4V.
CAPACITANCE AND INDUCTANCE
SYMBOL PARAMETER and CONDITIONS MIN MAX UNIT
G RSL input parasitic capacitance T.B.D. T.B.D. pF
Ly RSL input parasitic inductance T.B.D. nH
Ci, cMOS CMOS input parasitic capacitance T.B.D. pF

1999-08-05 7/13




TOSHIBA THMR1E8-6/-7/-8

TIMING CHARACTERISTICS

SYMBOL PARAMETER -6 MIN -6 MAX -8 MIN -8 MAX UNIT
tq CTM-to-DQA/DQB output time T.B.D. T.8.D. T.8.D. T.B.D. ns
tar, toF DQA/DQB output rise and fall times T.8.D. T.8.D. T.8.D. T.8.D. ns
tos SCK-t0-SI0gyt@ delay @ Croap = 40pf - T.8.D - T.B.D. ns
tqr1, tors SIOgyr rise/fall @ C oap =40pF - T.B.D. - T.B.D. ns
tpROP1 SIO|-to-SI0oyt delay @ Cpoap = 40pF T.8.D, &, 7D ns
tnxB NAP exit delafy-phase B ... 2! ‘ .B ’ HB D. ns
e | EAVIR BB Moo |
tas to ipower statl dela X T.B.D. T.B.D. tevele
tsa BY-to- ilII’TNoer state delay - T.B.D. - T.B.D. tevele
tasn ATTN/STBY-to-NAP power state delay - T.B.D. - T.8.D0 tevele
tasp ATTN/STBY-to-PDN power state delay - T.8.D. - T.8.D. teyele

a. SIOgyr refers to the SIO0 or SIO1 pin when used as an output.
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TOSHIBA

THMR1E8-6/-7/-8

RECOMMENDED TIMING CONDITIONS

SYmMsoL PARAMETER MIN MAX UNIT
ter, tcr CTM and CFM input rise and fall times 0.2 0.5 ns
tevele CTM and CFM cycle times (600) 3.33 3.83 ns

(711) 2.80
(800) 2.50
teH, to CTM and CFM high and low times 40% 60% tevele
trr CTM-CFM differential (MSE/MS = 0/0) 0.0 1.0 tevele
(MSE/MS = 1/1) 0.9 1.0
tor, toF DQA/DQB/ROWY/COL input rese/fall times 0.3 0.6 ns
ts, ty DQA/DQB/ROW/COL-to-CFM set/hold @ tCYCLE = 3.33ns 0.275 - ns
DQA/DQB/ROW/COL-to-CFM set/hold @ tCYCLE =2.81ns 0.240 - ns
DQA/DQB/ROW/COL-to-CFM set/hold @ tCYCLE = 2.50ns 0.200 - ns
tDR1, TDF1 SIO|N2, €MD, SCK input rise and fall times - 5.0 ns
teveter SCK cycie time-Serial control register transactions 1000 - ns
SCK cycle time-Power transitions ns
tcH, ten : ns
ns
tH1 : ns
ts2 SIOy setup time 40 - ns
th2 SIO|y hold time 40 - ns
ts3 PDEV setup time on DQAS5..0 0 - ns
ths PDEV hold time on DQAS..0 5.5 - ns
tsa ROW2..0, COLA4..0 setup time for quiet window -1 - teveLe
tHa ROW?2..0, COL4..0 hold time for quiet window 5 - tevele
tce CTM/CFM stable before NAP/PDN exit 2 - teyeLe
tco CTM/CFM stable after NAP/PDN entry 100 - teveLe
term ROW packet to COL packet ATTN framing delay 7 - tevele
tNLIMIT Maximum time in NAP mode 10.0 us
trReF Refresh interval 32 ms
trAs RAS interval (time a row may stay activated) 64 us
tpauUsE RDRAM substrate bias generator delay 200.0 us

a. SIO|y refers to the SIO0 or SIO1 pin when used as an input.
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TOSHIBA THMR1E8-6/-7/-8

RECOMMENDED TIMING CONDITIONS

MIN- | MIN- | MIN-

SYMBOL PARAMETER 6 7 8 MAX UNIT
Row CYcle time of RDRAM banks-the interval betwee 28 28 28

tre ROWA packets with ACT commands to the same bank. N tevele
RAS-asserted time of RDRAM bank-the interval

tRAS between ROWA packet with ACT command and next 20 20 20 - teveLe

ROWR packet with PRER command to the same bank.

Row Precharge time of RDRAM banks-the interbal
trp between ROWR packet with PRER command and next 8 8 8 - teyele
ROWA packet with ACT command to the same bank.

Precharge-to-precharge time of RDRAM device-the
tep interval between successive ROWR packets with PRER 8 8 8 - tevele
commands to different banks of the same device.

RAS-to-RAS time of RDRAM device-the interbal
trR between successive ROWA packets with ACT commands| 8 8 8 - teyele
to different banks of the same device.

RAS-toCAS Delay-the interval from ROWA packet with
ACT command to COLC paket with RD or WR
command). Note-the RAS-to-CAS delay seen by the

treo RDRAM core (tgcp, cong) is equal - tevere

b_ecause I ] Wi
Witerval frof RQ -

trac B SEE S ﬁns is equal to: | 16 | 16 16 - tevele
CAS Access delay—the minimum interval from RD

teac command to Q read data. 8 8 8 12 tevare
CAS Write Delay (interval from WR command to D

tewo write data. 6 6 & 6 teveie
CAS-to-CAS time of RDRAM bank-the interval between 4 4 4

tec successive COLC commands. - tevee
Length of ROWA, ROWR, COLC, COLM or COLX

tPACKET pacEet. 4 4 4 4 toveLe

interval from COLC packet with WR command to
trRTR COLC packet which causes retire, and to optional 8 8 8 - tevele
COLM packet with bytemask.

interval from last COLC packet with RD or automatic
retier command to ROWR packet with PRER.

Also, the interval (offset) from COLC packet with RDA
torrp command, or from COLC packet with retire 4 4 4 teveee
command(after WRA automatic precharge), or from
COLX packet with PREX command to the equivalent
ROWR packet with PRER.
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TOSHIBA THMR1E8-6/-7/-8

RSL CLOCKING AND BIT TRANSPOT

Figure 2 shows the timing required to receive or transmit a pair of RSL bits. A single clock cycle
Ty from the central figure is expanded to show the details associated with a falling edge and rising
edge of the CFM and CTM clock inputs (the CTFN and CTMN inputs will always be at the opposite
signal level). Note that RSL signals are low-true; a high voltage is logic zero.

Figure 2a shows the rise/fall requirements of RSL input signals, and the rise/fall characterisitics of
RSL output signals.

£ g

Vpa.out |

R I‘tgf tgn,l |‘ ! Voumax*

(a) [f(SL Transition Timing . \OHMN VieRumn (b) RsL Clock Timin

\

tevele :
: > i 10.25tcycte
0.5tcvce | : :

0.75tcycLe

Figure 2: RSL Timing -Clocking and Bit Transport
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TOSHIBA THMR1E8-6/-7/-8

Figure 2b shows the duty cycle requirements of the RSL clock inputs. It also shows the tTr skew
parameter (the amount of time by which CTM may lead CFM).

Figure 2c¢ shows the setup and hold requirements of RSL inputs. Even bits are sampled on the
falling edge of CFM and odd bits are sampled at the half-cycle (50%) point. The RDRAM synthesizes
the 25%, 50%, and 75% timing points so that tow bits may be received or transmitted per clock cycle
per signal wire.

Figure 2d shows the valid window of RSL outputs. Even bits are driven from the 75% point and odd
bits from the 25% point.

CMOS CLOCKING AND BIT TRANSPORT

Figure 3 shows the timing required to receive or transmit a CMOS bit. A single clock cycle is
expanded to show the details associated with a falling edge of the SCK clock input. Note that all
CMOS signals are lowtrue ; a high voltage is logic zero.

VIH,cMOS,MIN
80%

20% Vin,emos(1)
]
ViL,cmos,Max Vsck ! Ng Vsw,cmos
ViL,emos(0)
VOH,CMOS,MIN
Vsio,out| i 80%
resmanse 20%
VoL,cMos,MAX

Vin,cmos(1)

Vsw,cM0s :
ViLemos(0)  cmD

0000000000000000

Vin,emos(1)

% 3?:”&33?(%) IO SRQ
i Vin,cmos(1)
Veiom CE ....... xm;’g&s{,) $100uT SRQ

Vsw,cmos = 1.5V

NOTE: This timing applies when
the RDRAM is accepting
the data on SIO)y and
repeating it on SIOgyr.

Von,cmos(1)

1
o)

]
1
! tq1,MAX

b

Von,cmos(1)

[P -

""""""""" Vsw,cmos NOTE: This timing applies when

> VoLcmos(O———> the RDRAM is returning

""""""""""""""" ] register read data to the
(d) CMOS Output Timing Vsw.cMos = 1.5V controller,

[}
1
VS'O.OUT ....: .....................................

Figure 3: CMOS Timing -Clocking and Bit Transpot
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THMR1E8-6/-7/-8

PACKAGE DIMENSIONS (THMR1ES)

Unit: mm
FRONT 4.17 MAX_
- 13335 +0.15
; 55.175+ 0.075 e 78.175 0.075 ;
®) orl Mr
- ] 31.75
D) C
DETAIL A DETAIL C DETAIL B
—— S AN I
T oM (Nl 1n
N1 N g
45.0 | a.50[ 11.50 45.0
5.675 D oars0 | 5.675
h - 127 +0.10 ||
0.80 £ 0.19 ¥
e [ W iR ——— 3.00 + 0.10
ssszasfassxood | [ , ., . |
3675 \ <] 200010
DETAIL A DETAIL B
4.50 ‘
DETAIL €

1999-08-05 13/13



