DTM60175, 60176

512MB (64M x 72)

168-Pin Registered PC100/133 SDRAM DIMM
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Features

Identification

DTM60175:16Mx72 PC100
DTM60176:16Mx72 PC133

Performance range

PC100=100MHz(10ns@CL=2)
PC133=133MHz(7.5ns @CL=3)

Description

Burst mode operation

Auto & self refresh capability (4096 Cycles/
64ms)

LVTTL compatible inputs and outputs

Single 3.3V+0.3V power supply

MRS cycle with address key programs
Latency (Access from column address) Burst
length (1, 2, 4 & 8 ) Data scramble (Sequential
& Interleave)

Serial presence detect with EEPROM

168-pin PC100/PC133 DIMM
assembly 5.250” wide by 1.000” high

The Dataram DTM60175 and DTM60176 are 512 MB
(64Mx72) SDRAM memory modules, rated at PC100 and
PC133 respectively. Both modules are Registered, employ
ECC, and use a 2K EEPROM for Serial Presence Detect.
These modules are in a standard 168-pin form factor, but
are only one inch high — ideal for inclusion into low-profile
applications such as 1U servers. The modules are config-
ured as two physical banks of DRAMs, and each DRAM is
comprised of four internal banks of memory locations. Each
specific memory location is further addressed by 13 row
lines (A0-12) and 10 column lines (A0-9).

Pin configurations Pin names

Front side Back side Pin name Function

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 141 DQ50 AO-A11 Address input (Multiplexed)
2 DQO 30 C0 58 DQ19 86 DQ32 114 CSt 142 DQ51 BAO-BA1 Select bank

3 DQt 31 DU 59 Vdd 87 DQ33 115 RAS 143 Vdd DQO-DQ63 Data input/output

4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 144 DQ52 CB0-CB7 Check bit (Data-in/data-out)
5 DQ3 33 A0 61 NC 89 DQ35 17 A1 145 NC CLKO0-3 Clock input

6 Vdd 34 A2 62 *Vref 90 Vdd 118 A3 146 *Vref CKEO Clock enable input

7 DQ4 35 A4 63 *CKE1 91 DQ36 119 A5 147 REGE CS0-CS3 Chip select input

8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 148 Vss RAS Row address strobe

9 DQ6 37 A8 65 DQ21 93 DQ38 121 A9 149 DQS53 CAS Column address strobe
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 150 DQ54 WE Write enable

11 DQ8 39 BA1 67 DQ23 95 DQ40 123 A1 151 DQ55 DQMO-7 DQM

12 Vss 40 vdd 68 Vss 96 Vss 124 Vdd 152 Vss Vdd Power supply (3.3V)

13 DQ9 41 Vad 69 DQ24 97 DQ41 125 CLK1 153 DQ56 Vss Ground

14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 A12 154 DQ57 *Vref Power supply for reference
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 155 DQ58 REGE Register enable

16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 156 DQ59 SDA Serial data /O

17 DQ13 45 CS2 73 Vdd 101 DQ45 129 CS3 157 Vdd SCL Serial clock

18 Vdd 46 DQM2 74 DQ28 102 Vad 130 DQM6 158 DQ60 SA0-2 Address in EEPROM

19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 159 DQ61 DU Don't use

20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 160 DQ62 NC No connection

21 CBO 49 Vdd 77 DQ31 105 CB4 133 Vdd 161 DQ63 WP Write protection

22 CB1 50 NC 78 Vss 106 CB5 134 NC 162 Vss

23 Vss 51 NC 79 CLK2 107 Vss 135 NC 163 CLK3

24 NC 52 CB2 80 NC 108 NC 136 CB6 164 NC

25 NC 53 CB3 81 WP 109 NC 137 CB7 165 SAO

26 Vdd 54 Vss 82 SDA 110 Vod 138 Vss 166 SA1 * These pins are not used in this module.
27 WE 55 DQ16 83 SCL 111 CAS 139 DQ48 167 SA2

28 DQMO 56 DQ17 84 Vdd 112 DQW4 | 140 DQ49 168 Vad

DATARAM Corporation P.0. Box 7528, Princeton, NJ 08543-7528; Voice: 609-799-0071, Fax: 609-799-6734, www.dataram.com
Document 06076, DTM60175/60176 Datasheet, 11/28/00, Dataram Corporation © 2000

Page 1



DTM60175, 60176

512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

_ RS1
RSO
RDQMBO | \ RDQMB4 \ \
DQM CS DQM CS DQM CS DQM CS
DQ0 —~~l/0 0 I/0 0 DQ32—~~{I/0 0 1/0 0
DQ1 —~~I/O 1 /0 1 DQ33—~{I/0 1 /0 1
DQ2 —~~I/0 2 I/0 2 DQ34—~~{I/0 2 I/0 2
DQ3 —~I/0 3 I/0 3 DQ35—~~{I/0 3 10 3
DQ4 —~~I/O 4 I/0 4 DQ36—~~{I/O 4 I/0 4
DQ5 —~~I/0 5 /10 5 DQ37—~~{I/0 5 /0 5
DQ6 —~I/0 6 10 6 DQ38—~{Il/0 6 I/0 6
DQ7 —~~I/0 7 110 7 DQ39—~~{I/0 7 110 7
RDQMB1 | | RDQMB5—— |
DQM CS DQM CS DQM CS DQM CS
DQ8 —~~/0 0 I/0 0 DQ40—I/0 0 I/0 0
DQ9 —~~I/O 1 /0 1 DQ41—~I/0 1 /0 1
DQ10—~~I/0 2 /0 2 DQ42—I/0 2 /O 2
DQ11—~I/O 3 I/0 3 DQ43—I/O 3 /O 3
DQ12—~~I/0 4 I/0 4 DQ44—I/O 4 /O 4
DQ13—~~I/O0 5 I/0 5 DQ45—~I/0 5 IO 5
DQ14—~~I/O 6 I/0 6 DQ46—I/0 6 /0 6
DQ15~I/0 7 110 7 DQ47 /0 7 /0 7
| | |
DQM CS CS DQM
CBO —~1/00 110 0
CB1 —~~I/0 1 /0 1
852 —~ |;8 2 10 2
B3 —~1/0 3 10 3
884 —~1/0 4 /O 4 RDQMB6 \ \
B5 —~I/05 110 5 DOM CS DOM CS
CBE —~lI06 Vo 6 DQ48—~[1/0 0 /0 0
cB7 /07 1/0 7 DQ49 —~~1/0 1 558 1
iSo_ S3 DQ50—~I/0 2 1/0 2
RS2 B2 DQ51—~/0 3 IO 3
‘ L | 1 DQ52—1/0 4 110 4
DQM CS DQM CS DQ53—~I/0 5 I/0 5
DQ16—~~~{I/0 0 110 0 DQ54 —~I/0 6 10 6
DQ17 /0 1 1/0 1 DQ55~/0 7 110 7
DQ18—~~{I/0 2 10 2
0819—A~ |§8 3 !58 3 RDQMB7 | |
DQ20—~~{I/O 4 110 4 L L
DQ21—I/10 5 /0 5 DaMm CS DAM CS
DQ22—~~{I/O 6 110 6 DQ56—~~{I/0 0 I/0 0
DQ23—~~{I/0 7 110 7 DQ57 ~~I/0 1 L o1
DQ58—~~I/0 2 /0 2
RDQMB3 ‘ ‘ DQ59—~1/0 3 I/0 3
DQB0—~~{I/0 4 /0 4
boM CS baM Cs DG 0 5 0 5
0824-M Ifg 0 :;8 ? DQ62—~~I/0 6 /0 6
DQ25—~1/0 1 D —| I—V e Y4
DQ26~~I/0 2 I/0 2 Qe3~ 107 /o
DQ27—I/0 3 I/0 3
DQ28—~I/0 4 /0 4
DQ29—~I/0 5 I/0 5
DQ30—~I/O 6 I/0 6
DQ31—~l/0 7 /0 7

*All resistor values are 10 ohms.
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DTM60175, 60176

512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

SERIAL PD
SCL — SDA
WP A0 A1 A2
DR
SAO0 SA1 SA2

CKO— PLL

CK1,CK2,CK3 Terminated

VDD:ﬁ>
IOJIM To all DRAMs
VSS
S0-S3 ] RS0-RS3
DQMBO to DQMB7 R RDQMBO0-RDQMB7
BAO, BA1 5 RBAO-RBA1 —= BA0-BA1: SDRAMS U1-4, 9-13
A0-A12 é RAO-RA12—= A0-A12: SDRAMS U1-4, 9-13
RAS E ‘RRAS —=— RAS: SDRAMS U1-4, 9-13
CAS R 'RCAS—= CAS: SDRAMS U1-4, 9-13
CKEO RCKEQ —= CKE: SDRAMS U1-4, 9-13
WE RWE —= WE: SDRAMS U1-4, 9-13
v, 10k
REGE

Note:Register, PLL and Serial Presence
Detect are all connected to V
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DTM60175, 60176

Absolute maximum ratings

512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Symbol Rating Unit
Voltage on any pin relative to Vgg| Viy, Vout | -0.3 to Vpp+0.3 \Y
Voltage on Vp, supply relative toVgg op Vppq | “0-3 to Vpp+0.3 \Y
Storage temperature stg -55 to +150 °C
Power dissipation D 18 W
Short-circuit output current Ios 50 mA
Note:
Permanent damage to the device may occur if absolute maximum ratings are exceeded. Operation should be
restricted to the conditions detailed in the operational sections of the data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.
DC operating conditions and characteristics
(Voltage referenced to Vgg= 0V; T, = 0 to 70°C)
Symbol | Minimum | Typical | Maximum Unit Note
Supply voltage Vo 3.0 3.3 3.6 \
Input high voltage ViH 2.0 3.0 Vppg+0.3 \ 1
Input low voltage ViL -0.3 0.8 \ 2
Output high voltage Vou 2.4 - \% Iogy=-2mA
Output low voltage VoL - 0.4 \ Io.=2mA
Input leakage current (Inputs) I -9 9 uA
Input leakage current (I/0 pins) I -1.5 1.5 uA 3,4
Notes:
(1) Vi (max) = 5.6V AC. The overshoot voltage duration is < 3ns.
(2) V)_(min) = -2.0V AC. The undershoot voltage duration is < 3ns.
(8) Any input OV <V < Vppq
Input leakage currents include Hi-Z output leakage for all bi-directional buffers with Tri-State outputs.
(4) Doutis disabled, OV <V 1 <Vppq
Capacitance (Vpp = 3.3V, T = 23°C, f = 1MHz, Vpge = 1.4V £200mV)
MAXIMUM
Symbol x72 Unit
Address (AO-Al11l, BAO-BA1) CabD 35 pF
RAS, CAS, WE Cin 35 pF
CKE (CKEO) Ccke 35 pF
Clock (CLKO) CLK 20 pF
CS (CS0-CS3) Ccs 35 pF
DQM (DQMO-DQM7) CDQM 35 pF
DQ (DQO-DQ63) Couti 12 pF
CB (CB0-CB7) Cout2 12 pF

. _______________________________________________________________________________________________________________________________________________________________|]
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

DC characteristics (Recommended operating condition unless otherwise noted, T, =0 to 70°C)

MAXIMUM
Symbol Test Condition x72 Unit | Note
Operating current Ippi Burst length=1 2,070 mA 1,3
(One bank active) tpe > trc(min)
Io.=0mA
Precharge standby current | Ijp,P CKE <V}, (max), tec=15ns 18 mA 3

in power-down mode

CKE 2 Vy (min), CS >V, (min), tcc=15ns
Precharge standby current IppaN Input signals are changed one time during 30ns 360 mA 3
in non power-down mode

Active standby current in IppsP CKE < Vy (max), tec=15ns 90 mA
power-down mode
mA 3

Active standby current in IppsN CKE 2 Vyy, (min), CS 2 Vg, (min), tec=15ns 450
non power-down mode Input signals are changed one time during 30ns
Operating current Ippa o =0mA mA 3
(Burst mode) Page Burst

2 Blanks activated 1,350

tecp=2CLK mA 1,3
Refresh current Ipps _

trc=trc(min) 4,320 mA 2,3
Self refresh current Ibpe 54 mA 3

CKE<0.2V

Notes: 1. Measured with outputs open.

2. Refresh period is 64ms.
3. Maximum

. _______________________________________________________________________________________________________________________________________________________________|]
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DTM60175, 60176

512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

AC operating test conditions (V,=3.3V + 0.3, To,= 0 to 70°C)

Value Unit
AC input levels (V,/V,) 2.4/0.4 \
Input timing measurement reference level 1.4 \Y
Input rise and fall time 1 ns
Output timing measurement reference level 1.4 \Y
Output load condition See Fig. 1

3.3V
DC output load circuit AC output load circuit
1200Q

VoH (DC)=2.4V, loH=-2mA

Output © VoL (DC)=0.4V, loH=2mA

870Q 50pF

Figure 1

Operating AC parameter (AC operating conditions unless otherwise noted)

O Vit=1.4V

50Q

j/r 50pF

Symbol Time PC133 | Time PC100 | Unit | Note
Row active to row active delay trro(mMin) 15 16 ns 1
RAS to CAS delay trep(min) 20 20 ns 1
Row pecharge time trp(min) 20 20 ns 1
Row active time tras(min) 45 48 ns 1

tras(max) 100 100 us
Row cycle time trc(min) 67 70 ns 1
Last data in to new col. address delay tepL(min) 1 1 CLK 2
Last data in to row precharge trpL(min) 2 2 CLK 2
Last data in to burst stop tgp (mMin) 1 1 CLK 2
Col. address to col. addess delay teep(min) 1 1 CLK

Notes:

cycle time and then rounding off to the next higher integer.

2. Minimum delay is required to complete write.

1. The minimum number of clock cycles is determined by dividing the minimum time required by the clock

. _______________________________________________________________________________________________________________________________________________________________|]
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DTM60175, 60176

512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

AC characteristics (AC operating conditions unless otherwise noted)

PC133 PC100
CAS Symbol| Min | Max | Min | Max | Unit | Note

CLK cycle time CAS latency=3 e 7.5 8 ns 1

CAS latency=2 te 10.0 10
CLK to valid output delay | CAS latency=3 tc 5.4 6 ns 1,2

CAS latency=2 tac 6 6
Output data hold time ton 3.0 3.0 ns 1,2
CLK high pulse width Eexn 2.5 3 ns 3
CLK low pulse width taa 2.5 3 ns 3
Input setup time tos 1.5 2 ns 3
Input hold time ton 0.8 1 ns 3
CLK to output in Low-Z t, 1 1 ns 2
CLK to output in Hi-Z CAS latency=3 t, 7 7 ns 1

CAS latency=2 t 7 7

Notes:

1. Parameters depend on programmed CAS latency.

2. If clock rise time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter.
3. Assumed input rise and fall time (tr & tf)=1ns.
If tr & tf are longer that 1ns, transient time compensation should be considered,
i.e., [(tr + tf)/2-1] ns should be added to the parameter.
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DTM60175, 60176

AC Parameters for Read Timing

512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Burst Length = 2, DiMM

] Ti0 | Ti1

Begin Auto

AS Latency = 4

Ti2 l T13

CKEQ Begin Auto
Precharge Prechargse
Bank A Bank B
cs
RAS
CAS
WE
* BA1
A10/AP
AD-AZ,A1T1
PQMB (0-7)
DQ
* “ » : (AP=Burst .
BAO = “L C/*«t:tlvauad Read with Ci\ctivate(1 Read with Length + one CAcnvated
omman Al P OMMAans Auto Precharge omimar
Bank C, D = |dle Bank A ulo Prachargs Bank B Command clock cycle) Bank A
Bank A Bank 8
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

AC Parameters for Write Timing

Burst Length = 4, CAS Latency = 2

I To | T1 |T2 |T3 |T4 I T5 ITG |'I7 ITB |T9 |T10 ‘T11|T12 ,T‘IS |T14 IT15 ‘T16|T17 |T18 |T19|T20‘T21 |T22 '

CLK
ok — Lokt toke ! : : ‘

CKEO +—tcs ' Begin Auto Precharge Begin Auto Precharge
% —'.1_, ten Bank A & Bank B . "

AVARVARVARVARY

* BA1
A10/AP

A0-A9, A11

DQ
. + + + - . t Iy 2 ¢
BAO = “L" ) e i R X ] ; K |
Activate Write with Activate Write with Activate Write Precharge Activate Activate
Bank C. D = Idl Command Auto Precharge Command Auto Precharge Command Command Command Command Command
ank L, U = idle Bank A Cgmn;a:d Bank B Cgmrr':aand Bank A Bank A Bank A Bank A nk B
an| anl
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Auto Precharge After Write Burst

Burst Length = 4, BIMM CAS Latency = 4
] To ’ T ITz |T3 in | TS5 |Ts IT.' ITa \Te ]T10 |T11 ‘nz Iﬁa |T14 ‘T15 |T15|T17 lns |T19!T20 |T21 !Tzz ‘

toka
H -—
CKEQ  High® ) | Start Auto Precharge Start Auto Prechargs Stant Auto Start Auto
{ Bank B BankA Pracharge Precharge
Y : Bank B Bank A

,
T L0 00 ) 0 ) ) ) ) Q) o e G
t 0t T A ST S |

+ 4

' : i i i
Activa Wiite i Wiite with Write with i Write with i Write with
Co‘r:n"rvna'ﬁd Command Cﬁ“,,’,',ﬁ;‘ﬁd Autg Precharge Auto Precharge C}t\)‘::alr\ir'\aal:d Auto Prechaige C%?nur‘fat:d Aulo Precharge
* Bank A Bank A Bank B Command Command Bank B Command Bank A Command
BAQ =“L" Bank B Bank A Bank B Bank A
Bank C, D =Idle
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Mode Register Set

DIMM TAS Latency = 3, 4

| TO ‘ Tt ‘Tz |T3 |T4 \TS ITS |T7 iTB ‘TQ |T10 'TH‘TH |T13 ITM |T15|T|6|T17 ‘T1B ’T1Q|T20|T21 ‘T?Z 1

BAO,BA1
A10/AP
A0-A9, A11 :
DQMB(O-T)R , 1
! ‘_IF;P_;—QRSC—D . ; : i : R .
DQ f_“'z___:______,‘___:___;__'_____;____;_______:__,__:___,,_.;.._ﬁ___._,;____
. b ? r : : :

Precharge Mode Register Any
Command Set Command Command
All Banks
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Power on Sequence and Auto Refresh (CBR)

DIMM TAS Latency = 4

| T0 I ™ ‘1‘2 |T3 |T4 l TS5 ITG 117 ‘TB |T9 ‘TW IT11’T12 }Tﬂ ‘Tﬂ iT15lT16|T17 |T18 |T1D‘T2GlT21 |T22 J

s P : . _’rf;. i ‘ : .
CKEO g ! High level Lo b o8 © 2Clockmi
1s ?eqmred Minimum of 8 Refresh Cycles are required  : : __oc__ﬂll
: i g : : L
o —“W T\ T T \_f \_/

RAS
CAS
WE
BAO, 1
A10
AO-AS,A11 / i A, e ¥ )
o i . : N . ; H ; i :
Iyl H H Py H T Y :
DaMB (0-7) - 7 L N L N\ :
| —lip— ' i i 1 : i tac > ‘ '
bQ e i
. A
A .? &
Pmcharga 15t Auto Refresh 8th Auto Refresh Mode Register Any Command
%tﬁrgrgapd Command Command Set Command
nks

inputs must be
stable for 200us
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Clock Suspension / DQMB During Burst Read
Burst Length = 8, DIMM CAS Latency = 4

‘ To l T |T2 'TS |T4 | TS lTS IT? IT! |T9 ‘Tﬂ! ‘T11‘T12|T13 |T14 |T15|T1G|T17 ITIS [T19‘T20’T21 |T22 ‘1“23 I

T

A0-A9,A11 8

DQ Eii————-—;- —————— Ax1 X Axz X Ax3

+ a
C}\clivz-ltad Aead
omman Command
Bark A Clock Suspend  Clogk Suspend Clock Suspend
*BAO="L" o Bank A 1Cycle 2 Cyoles 3 Cycles apala s Masked
Bank C, D = Idie of Suspend Mode

. _______________________________________________________________________________________________________________________________________________________________|]
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Clock Suspension / DQMB During Burst Write

Burst Length = 8, DIMM TAS Latency = 4

|T0 ’ Tt \T‘Z IT3 ‘T# I T5 |T6 |1'l’ |TS IT!) |T10 ‘THIT‘IZ |T13 ‘Tﬂ lTﬁiﬁSITﬂ iT18 }T19|T20]T21 |T22 |

Activate !
|
:

Clock Suspend Clogk Suspend  Clock Suspend
. Cg’;‘,(’.laé‘ d 1 Cycls 2 Cycles 3Cycles
BAO ="L" Wt
rite
Bank C, D = Idle Command
Bank A
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Power Down Mode and Clock Suspend

Burst Length = 4, DIMM CAS Latency = 4

I TO I T |T2 k"ra IT4 | TS ITS ‘Tl 1T8 lTB IT10 |T11|T12 lT13 |T14 |T15 |T16|T17 |T1B |T19|T20|T21 |T22

CLK

CKEO

* BA1

A10/AP

A0 -A9,AT1

DQ
‘ S)?:rt‘:;gy ! 1 N i3 ) M Precharge f
Activate Read Clock Suspsnsion Clock Suspension Precharge Standdy I
Command Cgmn':a:d Start End Command i
" Bank A an Bank A
* BAO = "L’ | NOP A.
Bank C, D = idle NOP Command
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Auto Refresh (CBR)

DIMM CAS Latency = 4

‘ T l T1 |T2 !TS lT4 ‘ T5 ITS IT.’ lTB ‘Tﬂ lTW IT11IT12 IT13 IT14 |T15‘T1GIT17 ‘T1B ‘T191T20|T21 |T22 |

toka
—

AC-A9,A11 Fis
. Q—tHP_.l : : | ;
DAME (0-7) ﬂ ; e — — e tac
HiZ |
DO - = —m = — e e e e e e e e e e — -
t t - t
Precharge  Auto Refresh Ayto Refresh
Command Command Command
All 8anks
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Self Refresh (Entry and Exit)
Note: The CKO signal must be reestablished prior to DKEO returning high.

Tm+2 [Tm+3 [Tm+4} Tm+5| Tm+6 [Tm+7 Tm+10 Tm+II|Tm+1Z|Tm+1:{ Tm+14 [Tm+15]

‘m‘n‘mlnln| [

CLK 1 ! m
o fees P ‘
CKEOQ

l Tm ITI‘I‘IH

Tm+8 ‘ Tm+9

All Banks ' t An C'omma id
must be idle Seﬁgﬁﬁf\;ﬂm SeHER%fresh Y n
Xi

. _______________________________________________________________________________________________________________________________________________________________|]
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Random Row Read (Interleaving Banks) with Precharge

Burst Length = 8, DIMM TAS Latency = 4

| TO‘ ™ |'rz |'ra | T4 l TS ‘Te ‘17 lTB ‘TQ |T10|T11|T12|T13 |m |'r1s|1'1s|*r17 |T1B |'r19,1':o|721 |T22 |T23 Im i

ok
CKEQ High | f : . : ‘ \
R Y VAV Ve Ve s
S § R, o R, D, T,

atoap B

AC-A9,AT1 bt

DQMB {0-7)
DQ
£ t e ot : 4 :
Activate Read Activate Read Prachatge Activate Read Prach
ommand Command Command Command Cummargd Command Command C{:enﬁr#ar S
*pag= L Bank B Bank 8 Bank A BankA  Bank B Bank B Bank B Bank A

Bark C, D =ldle
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Random Row Read (Interleaving Banks) with Auto-Precharge

Burst Length = 8, DIMM CAS Latency = 4
| T 1 T ]Tz ‘Ta | T4 | 15 ITs |17 ‘Tﬂ |T9 iTw [TH |T1z |T13 |T14 I'ns |'r1s |T17 IT18 |T1el'rzoi'rz1 Irzz l

toke
-

- - - - r - T T \
CKEOD High : Start Auto Prechargs Start Auto Precharge |
: Bank A Bank B

¥

A10/AP

DQ
Activate Read with Activate Read with Aclivate Read with
Gommand Auto Precharge Command Autg Precharge Command Auto Precharge
« w ., BankB Cemmand Bank A Command Bank B Command
BAO = "L Bank B Bank A Bank B

BankC, D = Idle

. _______________________________________________________________________________________________________________________________________________________________|]
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Random Row Write (Interleaving Banks) with Auto-Precharge

Burst Length = 8, DIMM CAS Latency = 4

| T0 | T |rz |T3|T4 ] s Irs |17 |ra |T9 |T1o|r11lr12|1-13 |'r14 |T15|‘I’16|T17 |-r1a |T1B|T20|T21 iTzz ’Tza |

tokg :

High ; : Start Auto Prechargs :
CKEO : | : lBankA rg \_./

Start Auto Pre-
charge Bank B

A10/AP

AD-A9AT1

DQMB (0-7)

¢ + [ ‘
Activale Write with : Write with At Wiite with
G Moo e Ml e MERoe
Bank A Bank B ANk E an| gmmar
* BAO =4
Bank C, D = |dle
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Random Row Write (Interleaving Banks) with Precharge

Burst Length = 8, DIMM CAS Latency = 4
‘ To ‘ ™ ITz ‘Ta |T4 ‘ TS ‘TG ln |T8 |T9 |T1o ‘T11|T12 |T13 'TM |T15 lTiGiTﬂ |T18 |T19|T20 |'rz1 |T22 {T23

t
CKa

CKEQ,1 High T o | : \ ‘/ :
I o 1 ) , o ‘
VeV Vana sV Wan

B

P ‘
DQOMB (0-7) a —_—

Hi-Z :
DA —= — — —— —
' t
Activate Write Activats Write Pracharge Activata Wirite !
Command Command Command Command  Command Command Command |
Bank A Bank A Bank B Bank B Bank A Bank A Bank A |
* BSO =" Srechargg
ommarn
Bank C, D = Idie Bank B
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Random Row Write (Interleaving Banks) with Precharge

Burst Length = 8, DIMM CAS Latency = 4
| T | T |T2 |T3 ln \ T5 lTa ‘n ‘Ta |T9 |1'1o |T11[T12 IT13 |T14 |T15 "nsl'm !T18 |T19|120|T21 ’Tzz ‘TZS

1
CKd,

CKEO1H'9h\‘——\/
=TT T VY T W

i
3
i\ g
Y

*BA1

A10/AP

Aclivate Write Activale Write Precharge Aclivate Wiite
Cormemand Command Command Command  Command Command Command |
* Bank A Bank A Bank B Bank B Bank A Bank A Bank A |
—u Precharge
BSO ="L Cammand
Bank C, D = Idle Bank B
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Read / Write Cycle

Burst Length = 8, DIMM CAS Latency = 4
| To | ™ In ‘Ta |T4 ‘ 5 ‘TG ]TI ’Ta i‘rs IT10 ‘T11|T12 |T13 ‘T14 Ins |T16 |n7 Irw ITIQITZD |1'21 |T22 ’

E 5 ; ; i ‘ ; :

Ioka
b —]

Y e Y Y

RAS
CA
WE
* BA1
A10/AP
AOD-A9,AT1
DQMB (0-7)
DQ - — — — — e — = e —m — —
Activate Read The Read Data Write Tha Write Data Pracharge
Command Command is Masked witha Command is Masked on the Gommand
* BankA Bank A Three Clock Bank A next clock cycle Baric B
BAO ="L" Latency

Bank C, D = Idle
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Interleaved Column Read Cycle

Burst Length = 4, DIMM CAS Latency = 4
‘ 0 I ! ‘Tz ‘Ta ln | T l'rs I'n lTa Ire |T10 lmlm lns "m "ﬁs ‘ns lﬂ? im InsITzolm |1'22 ‘

toKa
-

Bank

CKEO E : : : ; ; : 1S!an r}\ulo Pracharge

Ve U e VanWanWanVanV

t t 1 ¢ ¢ t t
Activate Read Read Read Read Read with  Pracharge
Command Command Command Command Command Auto Precharge Command
* . Bank A Bank A Bank B Bank B Bank 8 Command Bank B
BAQ = "L Activat Bank A
clrvate
Bank C, D =ldle Command
Bank B
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Auto Precharge After Read Burst

Burst Length = 4, DIMM CAS Latency = 4
I T0 | m In lra \u | 5 ‘TG ITr ITB |T9 ‘T10 lm\nz 1713 th4 lT15|T1s|T17 [T‘IB Ins‘nolm ‘TH |T23 l

i toxa
M—

CKEQ  High | E o -\ /

A C 5 ‘ st
; I ) : Start Auto Precharge Stant Auto Precharge
DQMB (0-7)1 i lBank B g lBankA Q Agg)nlzrgchargel
Wz 1 5 —
R el () e e ) — — <o o
t I ot t t ? :
i Aclivate Read with ; Activate Read with
ey | Command Auto Prachargs i Command  Aulo Pracharge
* . Bank A | “BankB Cgmn;agd Reat! with Bank B ngwmkasnd
BAO="L Read an Auto Precharge n
Bank C, D = idle Command Command

Bank A Bank A
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Burst Read and Single Write Operationzt

Burst Length = 4, DIMM CAS Latency = 3

l To ! T |T2 |T3 |T4 l 15 .TG ITT lTs ‘TQ 'm lmlnz |T13 ‘m |T15 ,715 |T17 |1-1a |1'19|120|721 irzz '

1
CK3

CKEO Han

R Y e A VaRVanY. oV

w

S

* ; 4 ; : | * * % \Be ot

un . yi }
Activate Read Single Write  Single Write Read is masked i i Byte
Cgranrmag\d ng}maﬂ{\d Cognamﬁrxl Co?nmand C rginiagd S&%@F ‘Q’é‘é" is m;tsked
il
* BAQC = “L" Bank A
Bank C, D = Idle

 Note that the Single Write Operation is possible through programming of the Mode Register.
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DTM60175, 60176
512MB (64M x 72)
168-Pin Registered PC100/133 SDRAM DIMM

Full Page Burst Read and Single Write Operationt

Burst Length = Full Page, DiMM CAS Latency = 4
| To | T |72 |T3 |T4 | Ts ['rs Iw in |T9 Ino Imlm ‘m im )ns Inslm )m ‘m|rzo|m Im l

t(?«KA . ; ! : : : : i

CKEQ HMgh

B 0.0 0 0 S - Sc SR ) ) g7y

* uf
BAQ =L . N A ¢ N &
H i . ' !
Activate Read Burst Stop Single Write  Single Write Read urst Sto;
Bank C, D=ldle command Command Command Command le{nmam, Command ommant
Bank A Bank A Bank A Bank A K

1 Note that Singte Write Operation is possible through programming of the Mode Register.

Dataram Corporation reserves the right to change products or specifications without notice.
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