DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-458DA72

8M-WORD BY 72-BIT SYNCHRONOUS DYNAMIC RAM MODULE
REGISTERED TYPE

Description

The MC-458DA72 is a 8,388,608 words by 72 bits synchronous dynamic RAM module on which 9 pieces of 64M
SDRAM : uPD4564841 are assembled.

This module provides high density and large quantities of memory in a small space without utilizing the surface-
mounting technology on the printed circuit board.

Decoupling capacitors are mounted on power supply line for noise reduction.

Features

¢ 8,388,608 words by 72 bits organization
¢ Clock frequency and burst cycle time

Family /CAS latency Clock frequency Burst cycle time Power consumption (MAX.)
(MAX)) (MAX)) Active Standby
MC-458DA72-A10 CL=3 100 MHz 10 ns 4,644 mW 64.8 mW
CL=2 67 MHz 15 ns 4,482 mwW (CMOS level input)
MC-458DA72-A12 CL=3 83 MHz 12ns 4,320 mW
CL=2 55 MHz 18 ns 4,158 mW
MC-458DA72-A10B CL=3 100 MHz 10 ns 4,806 mW 54 mW
CL=2 67 MHz 15 ns 4,482 mwW (CMOS level input)

¢ Fully Synchronous Dynamic RAM, with all signals referenced to a positive clock edge
¢ Pulsed interface

¢ Possible to assert random column address in every cycle

¢ Quad internal banks controlled by BAO and BA1 (Bank Select)

* Programmable burst-length : 1, 2, 4, 8 and full page

¢ Programmable wrap sequence (sequential/ interleave)

¢ Programmable /CAS latency (2, 3)

¢ Automatic precharge and controlled precharge

¢ CBR (Auto) refresh and self refresh

¢ Single +3.3V +0.3/-0.15 V power supply

¢ LVTTL compatible

* 4,096 refresh cycles / 64 ms

¢ Burst termination by Burst Stop command and Precharge command
¢ 200-pin dual in-line memory module (Pin pitch = 1.27 mm)

¢ Registered type

¢ Serial PD

The information in this document is subject to change without notice.

Document No. M12349EJ4V0DS00 (4th edition) The mark * shows major revised points.
Date Published May 1998 NS CP (K)

Printed in Japan

© NEC Corporation 1997
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Ordering Information

Clock frequency

Part number (MAX.) Package Mounted devices
MC-458DA72F-A10 100 MHz 200-pin Dual In-line Memory Module 9 pieces of uPD4564841G5
MC-458DA72F-A12 83 MHz (Socket Type) (400 mil TSOP (Il))
MC-458DA72F-A10B 100 MHz Edge connector : Gold plated

38.1 mm (1.5 inch) height

[Single side]
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Pin Configuration

200-pin Dual In-line Memory Module Socket Type (Edge connector: Gold plated)
[ MC-458DA72F ]

o o /XXX indicates active low signal.
101 —ONC Vec O— 1
102 ——CNC NCoO——1 2
103 —=0 Vss NCO——1 3
104 ——ONC INO—{ 4
105 —CNC OUT O=— 5
106 ——C NC NCo—] 6
107 ——ONC NCO— 7
108 j=—>0C DQ 71 Vss O—— 8
109 j=—=C DQ 70 DQ 67 O=—» 9
110 F—0 VssQ DQ 66 C=— 10
111 f«—=0 DQ 69 VeeQ 0— 11
112 J«—=0 DQ 68 DQ 65 Qwu—m]l 12
113 ——o0 veeQ DQ 64 Ce—s] 13
114 —0 NG VssQ 0—— 14
115 |——=0C Vss DQ 63 O=—s»] 15
116 —0C NC DQ 62 Ow—»] 16
D

117 <9 pQs9 NG o— 17
118 [*—™° DQ 58 DQ 61 Oe—> 18
119 O vsQ DQ 60 C=—> 19
120 [0 pQ 57 VecQ O0—— 20
121 [*—™0DQ 56 NG o— 21
122 0 veeQ NC O— 22
123 [*<>O DQ 55 VssQ O—— 28
124 [« >0 DQ 54 NCoO— 24
125 VssQ NC o— 25
126 <0 DQ 53 VecQ O—— 26
127 >0 DpQ 52 DQ 51 C=— 27
128 VecQ DQ 50 O~e—>| 28
129 [*—™0 DQ 47 VssQ O— 29
130 [* 2 DQ 46 DQ 49 O=—»{ 30
131 O vVsQ DQ 48 O=—»] 31
132 [*—>0DQ 45 VecQ O—— 32
133 [*—>0 DQ 44 DQ 43 O<—> 33
134 O veQ DQ 42 Cw—m] 34
135 [* 9 DQ 39 VssQ O—— 35
136 [* 0 DQ 38 DQ 41 O=—{ 36
137 Vss Q 40 Oe—n] 37
138 >0 pQ 37 VeeQ O—— 38
139 [*—0 DQ 36 A4 O—>| 39
140 Voo A5 O—=] 40
141 «—OC A6 VesQ 0— 41
142 l«—0 A7 A8 O—>| 42
143 Ves A9 O—>| 43
144 |«—O BAO(A13) Voo 0—— 44
145 NG o——] 45
146 —=O0 Ve CKEO O—] 46
147 J«——C DQM Vss O— ig
by il v Seamna A0 - A11 : Address Inputs
150 ——CO NC Vec 0—— 50
151 |«—0 CLko Vs O——| 51 [ Row : A0 - A11, Column : A0 - A8]
152 —=0 Ve /RAS O—>] gg
1583 ——O NC Vss O—
154 le—0 /CS0 Ar\ﬁo— 2‘5‘ BAO (A13),
55 —=0 Vss O
156 |«—o0 BA1(A12) Voo O——| 56 BA1 (A12) . SDRAM Bank Select
157 l«—o0 A10 Q?H gg
58 —0C Ve O—= .
158 4 BACE 59 DQO - DQ71 : Data Inputs / Outputs
60 |«—OC A3 35 O
161 |—o0 Ve DQ 34 C=—»] 61 CLKO : Clock Input
162 l«—>0 DQ 31 D\éccQ o—] gg
63 |« DQ 30 33 O=e—> -
5 Feied 5G 32 o= &4 CKEO : Clock Enable Input
165 |=—=O DQ 29 VssQ O— -
166 |«—=0 DQ 28 DQ 27 Oe—] 66 /GS0 : Chip Select Input
167 —0 VssQ DQ 26 Cre—» gg
168 j«—=0O DQ 23 VeeQ 00— -
1 & Bazs 88 2 6o /RAS . Row Address Strobe
70 —0 VeeQ 24 Owe—s»
171 |«—=0 DQ 21 VesQ O——| 71 /CAS : Column Address Strobe
mEmer g |

—0 VssQ Ore—] -
17 Vs Qe 14 /WE . Write Enable
175 ——ONC DQ 17 O=—>] .
176 |—0 VecQ DQ 16 O] 76 DQM : DQ Mask Enable
177 —C NC VssQ O—— 77 ;
1&—0 Vss NG O—:ﬁs IN, OUT : Unbuffered Physical Detect
179 |—o0 VeeQ NG o——] 79
179 Va3 e & Input / Output (separate)
12; o, B\g]ﬁw_,o‘_’ &2 SAO - SA2  : Address Input for EEPROM
83 [=—=C DQ 11 5sQ O—— .
184 |«—oDQ 10 DQ 13 Oe—»] 84 SDA : Serial Data I/O for PD
=

j«—>C DQ 9 'ccQ O— -
i ooas Da3 S 87 SCL : Clock Input for PD
188 |——o0O VeeQ DQ 6 Oe—»] 88
189 l«—=0 DQ 3 VssQ O——| 89 Vee : Power Supply
19? le—>0 DQ 2 8815104_) g?
91 |—0 Vss O] -
o Ve Voo o2 VeeQ : Power Supply for Input / Output
193 l«—»0 DQO NCo—— 98 .
194 |«—=0 SDA NC O—{ 94 Vss : Ground
195 l«—0SA0 NG o— 98
196 |«—0 SA1 NC o0— .
1% i NS o VssQ : Ground for Input / Output
198 —O0 Vee SCLOoO—»| 98 -
199 |—o Ne NG o——] 99 NC . No Connection

o 200 |—0 NG VssQ 0——] 100 o
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Block Diagram

CS0 O———
CKEO 0——

/RAS &

/CAS O———

/WE O——

DQM O———

AO - A1, BAO, BA1 O——

REGISTER

DQO Ce—
DQ1 Oe—
DQ2 Oe—
DQ 3 O=e—
DQ 4 Oe—f
DQ5 O=e—
DQ 6 Oe—>]

DQ7 Oe—

DQo
DQ 1
DQ2
DQ3
DQ 4
DQs
DQ6
DQ7

Do

DQ 8 Oe—f
DQ9 Owe—
DQ 10 O—r
DQ 11 Oe——>]
DQ12 Oe—>
DQ 13 Ce—>
DQ 14 O=—>]

DQ 15 O=—

DQo
DQ 1
DQ2
DQ3
DQ 4
DQs
DQ6
DQ7

DA

FEEDBACK

BUFFER

PLL CLOCK

l«—0 CLKO

DQ40 O«——|DQO
DQ 41 Co=e——1DQ 1
DQ42 O=——|DQ2
DQ 43 O=«=—DQ 3
DQ44 o=——|DQ 4
DQ 45 O=—IDQ 5
DQ46 O=—|DQ 6
DQ 47 O=——|DQ7

D5

DQ 48 O=——>DQO
DQ49 O«——|DQ 1
DQ 50 C«=—>IDQ2
DQ 51 O0«——=IDQ3
DQ 52 O=——DQ4
DQ 53 O«=——>IDQS5
DQ 54 O«——>|DQ B
DQ 55 O«=——>|DQ7

D6

DQ 16 Oe——
DQ 17 Qe——=
DQ 18 C=e—>]
DQ 19 Oe—
DQ 20 O=—>
DQ 21 Oe—>
DQ 22 O—>

DQ 23 O—

DQoO
DQ 1
DQ2
DQ3
DQ4
DQ5
DQ#6
DQ7

D2

DQ 56 O=—DQO
DQ 57 Q=———DQ1
DQ 58 O=—=DQ 2
DQ 59 O«——DQ 3
DQ 60 O=——DQ 4
DQ 61 O«=—=DQS5
DQ 62 Oe—DQ 6
DQ 63 O=—|DQ7

D7

DQ 24 Que——l
DQ 25 Oe—
DQ 26 Oe——>f
DQ 27 Oe—
DQ 28 Qee—
DQ 29 O=—
DQ 30 O=—
DQ 31 O—f

DQoO
DQ 1
DQ2
DQ3
DQ4
DQ5
DQ#6
DQ7

D3

DQ 32 Qee—
DQ 33 Oe——>
DQ 34 Ow——r]
DQ 35 Oe—>f
DQ 36 Oe—>
DQ 37 O=—
DQ 38 Oe——
DQ 39 Oe—>

DQoO
DQ 1
DQ2
DQ3
DQ4
DQ5
DQ#6
DQ7

D4

DQ 64 O=—=|DQO
DQ 65 O=——1DQ 1
DQ 66 Ce=—>DQ2
DQ 67 O«=—=IDQ3
DQ 68 O«=—DQ4
DQ 69 O«——|DQS5
DQ 70 0«—|DQ6
DQ 71 O=——DQ7

D8

SERIAL PD

SCL —>

A0 A1 A2

[«— SDA

SA0 SA1 SA2

Vec O———¢—— D0 - D8, REGISTER, PLL CLOCKBUFFER
C

Vss O——& = DO - D8, REGISTER, PLL CLOCK BUFFER

Remarks 1. A 10 Q * 5% resistor shall be wired in series with DQO - DQ71 near the card edge connector. All clock
line outputs from the PLL CLOCK BUFFER shall be equal length.
2. DO - D8 : uPD4564841 (2M words x 8 bits x 4 banks)
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Electrical Specifications
¢ All voltages are referenced to Vss (GND).
¢ After power up, wait more than 100 us and then, execute power on sequence and auto refresh before proper device

operation is achieved.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on power supply pin relative to GND Vee -0.5t0 +4.6 \
Voltage on input pin relative to GND VT -0.510 +4.6 \
Short circuit output current lo 50 mA
Power dissipation Po 12 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg —55to +125 °C

Caution Exposing the device to siress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.15 33 3.6 \'
High level input voltage ViH 2.0 Vee+0.3 \
Low level input voltage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (TA =25 °C, f = 1 MHz2)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cit A0 - A11, BAO (A13), BA1 (A12), 15 pF
/RAS, /CAS, /WE, CKEO, /CS0, DQM
Ciz CLKO 8
Data input / output capacitance Cuwo DQO - DQ71 10 pF
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DC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)

[ MC-458DA72-A10, 458DA72-A12 ]

Parameter Symbol Test condition Grade | MIN. | MAX. | Unit |Notes
Operating current [e] Burst length =1 /CAS latency=2| -A10 930 | mA 1
trc 2 trc (MiNy, lo = OMA -Al12 885
/CAS latency=3| -A10 975
-A12 930
Precharge standby currentin | lcceP | CKE < ViLuax), tck = 15ns 27 mA 2
power down mode lccePS | CKE < ViL (Max,), tck = oo 18
Precharge standby currentin | IccaN | CKE 2 ViHming, tok = 15ns, /CS > ViHMINy, 180 mA 2
non power down mode Input signals are changed one time during 30 ns.
lccaNS | CKE 2 ViHMiN, tok = oo | 54
Input signals are stable.
Active standby current in lccsP | CKE < ViLmax), tck = 15ns 45 mA 2
power down mode lccaPS | CKE < ViL (Max,), tck = oo 36
Active standby current in lccaN | CKE 2 ViHiny, ok = 15 ns, /CS 2 ViH MmNy, 225 mA 2
non power down mode Input signals are changed one time during 30 ns.
lccaNS | CKE 2 ViHMIN, tok = oo | a0
Input signals are stable.
Operating current lcca [ tok 2tok Ny, /CAS latency = 2| -A10 1,020 | mA 3
(Burst mode) lo=0mA -A12 930
/CAS latency = 3| -A10 1,245
-Al12 1,155
Refresh current lccs trc > trc (MiN) /CAS latency = 2| -A10 1,245 mA 4
-Al12 1,155
/CAS latency = 3| -A10 1,290
-A12 1,200
Self refresh current lcce |CKE<0.2V 18 mA 2
Input leakage current I Vi=0to 3.6V, All other pins not under test =0V -10 +10 uA
Output leakage current lowy | Douris disabled, Vo=01t03.6V -5 +5 uA
High level output voltage Von |[lo=—2.0mA 24 \
Low level output voltage Vo |lo=+2.0mA 0.4 \

Notes 1.

lcc1 depends on output loading and cycle rates. Specified values are obtained with the output open. In

addition to this, Icc1 is measured on condition that addresses are changed only one time during tck (viN,).
2. Vec—-0.2V<<VHEWw < VHMAX), 0 VSViLL0.2V
3. lccs depends on output loading and cycle rates. Specified values are obtained with the output open. In

addition to this, Iccs is measured on condition that addresses are changed only one time during tck (viN,).

4. Iccs is measured on condition that addresses are changed only one time during tck (MiNy.
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[ MC-458DA72-A10B ]

Parameter Symbol Test condition MIN. | MAX. | Unit |Notes
Operating current lcct Burst length =1 /CAS latency = 2 885 | mA 1
trc 2 trc (MiNy, lo = OMA /CAS latency =3 975

Precharge standby currentin | lcceP | CKE < ViLuax), tck = 15ns 209 mA 2
power down mode lccePS | CKE < ViL (Max,), tck = oo 15
Precharge standby currentin | IccaN | CKE 2 Vi ming, tek = 15ns, /CS 2 ViHminy, 380 mA 2
non power down mode Input signals are changed one time during 30 ns.

lccaNS | CKE 2 ViHiny, tok = o, Input signals are stable. 54
Active standby current in lccsP | CKE < ViLmax), tck = 15ns 245 mA 2
power down mode lccaPS | CKE < ViL (Max,), tck = oo 36
Active standby current in lccaN | CKE 2 ViHiny, ok = 15 ns, /CS 2 ViH MmNy, 425 mA 2
non power down mode Input signals are changed one time during 30 ns.

lccaNS | CKE 2 ViH iy, tok = o, Input signals are stable. 920
Operating current lcca [ tok 2tok Ny, /CAS latency = 2 930 mA 3
(Burst mode) lo=0mA /CAS latency = 3 1,245
Refresh current lccs trc > trc (MiN) /CAS latency = 2 1,245 mA 4

/CAS latency = 3 1,335

Self refresh current lcce |CKE<0.2V 209 | mA 2
Input leakage current I Vi=0to 3.6V, All other pins not under test =0V -10 +10 uA
Output leakage current lowy | Douris disabled, Vo=01t03.6V -15 | +1.5 | A
High level output voltage Von |[lo=—4.0mA 24 \
Low level output voltage Vou |lo=+4.0mA 0.4 \

Notes 1. Icct depends on output loading and cycle rates. Specified values are obtained with the output open. In

addition to this, Icc1 is measured on condition that addresses are changed only one time during tck (viN,).
2. Vec—-0.2V<<VHEWw < VHMAX), 0 VSViLL0.2V
3. lccs depends on output loading and cycle rates. Specified values are obtained with the output open. In

addition to this, Iccs is measured on condition that addresses are changed only one time during tck (viN,).

4. Iccs is measured on condition that addresses are changed only one time during tck vin,).
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AC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)

AC Characteristics Test Conditions

¢ AC measurements assume tt=1ns.
¢ Reference level for measuring timing of input signals is 1.4 V. Transition times are measured between ViH and VL.
e If t7 is longer than 1 ns, reference level for measuring timing of input signals is ViH (N and ViL (vax).

® An access time is measured at 1.4 V.

ek

tcH | tcL

20V \
CLK 14V /
0.8V -

tsetup | tHoLD

20V
Input 1.4V ><

08V

Output
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Synchronous Characteristics

[ MC-458DA72-A10, 458DA72-A12 ]

Parameter Symbol -A10 -Al12 Unit Note
MIN. MAX. MIN. MAX.

Clock cycle time /CAS latency = 3 toks 10 (100 MHz) 12 (83 MHz) ns

/CAS latency = 2 toke 15 (67 MHz) 18 (55 MHz) ns
Access time from CLK /CAS latency = 3 tacs 8.5 9.5 ns 1

/CAS latency = 2 tace 9.5 11.5 ns 1
Input CLK duty cycle - 40 60 40 60 %
Data-out hold time toH 25 25 ns 1
Data-out low-impedance time tz 0 0 ns
Data-out high-impedance time thz 3.5 8 3.5 8 ns
Data-in setup time tos 3.0 3.5 ns
Data-in hold time toH 1.5 2.0 ns
Address setup time tas 3.5 3.5 ns
Address hold time tan 0.5 0.5 ns
CKE setup time toks 3.5 3.5 ns
CKE hold time toxH 0.5 0.5 ns
CKE setup time (Power down exit) toksp 3.5 3.5 ns
Command (/CS0, /RAS, /CAS, /WE, DQM) toms 35 35 ns
setup time
Command (/CS0, /RAS, /CAS, /WE, DQM) tomH 0.5 0.5 ns
hold time

Note 1. Output load

1.4V

50Q

Remark These specifications are applied to the monolithic device.

Z=50Q

Output
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[ MC-458DA72-A10B ]

Parameter Symbol -A10B Unit Note
MIN. MAX.

Clock cycle time /CAS latency = 3 toks 10 (100 MHz) ns

/CAS latency = 2 toke 15 (67 MHz) ns
Access time from CLK /CAS latency = 3 tacs 7.5 ns 1

/CAS latency = 2 tace 8.5 ns 1
Input CLK duty cycle - 40 60 %
Data-out hold time toH 25 ns 1
Data-out low-impedance time tiz 0 ns
Data-out high-impedance time | /CAS latency = 3 thzs 25 7.5 ns

/CAS latency = 2 tHz2 25 8.5 ns
Data-in setup time tos 3.0 ns
Data-in hold time ton 1.5 ns
Address setup time 1as 35 ns
Address hold time tan 0.5 ns
CKE setup time foks 35 ns
CKE hold time fokH 0.5 ns
CKE setup time (Power down exit) foksp 35 ns
Command (/CS0, /RAS, /CAS, /WE, DQM) tows 35 ns
setup time
Command (/CS0, /RAS, /CAS, /WE, DQM) tomH 0.5 ns
hold time

Note 1. Output load

1.4V

50Q

Remark These specifications are applied to the monolithic device.

Z=50Q

Output

10
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Asynchronous Characteristics

[ MC-458DA72-A10, 458DA72-A12 ]

Parameter Symbol -A10 -Al12 Unit | Note
MIN. MAX. MIN. MAX.
REF to REF/ACT command period tre 100 120 ns
ACT to PRE command period tras 60 120,000 72 120,000 ns
PRE to ACT command period trep 30 36 ns
Delay time ACT to READ/WRITE command tReD 30 36 ns
ACT (one) to ACT (another) command period RRD 20 24 ns
Data-in to PRE command period tore | -1CLK+10 —-1CLK+12 ns
Data-in to ACT (REF) command| /CAS latency =3 | toaLs 1CLK+30 1CLK+30 ns
period (Auto precharge) /CAS latency =2 | toaLe 30 30 ns
Mode register set cycle time trsc 2 2 CLK
Transition time tr 1 30 1 30 ns
Refresh time tREF 64 64 ms

[ MC-458DA72-A10B ]

Parameter Symbol -A10B Unit | Note
MIN. MAX.
REF to REF/ACT command period trc 90 ns
ACT to PRE command period tras 60 120,000 ns
PRE to ACT command period trep 30 ns
Delay time ACT to READ/WRITE command tReD 30 ns
ACT (one) to ACT (another) command period RRD 20 ns
Data-in to PRE command period tore | -1CLK+10 ns
Data-in to ACT (REF) command| /CAS latency =3 | toaLs 30 ns
period (Auto precharge) /CAS latency = 2 | toae 30 ns
Mode register set cycle time trsc 2 CLK
Transition time tr 1 30 ns
Refresh time tREF 64 ms

11
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Relationship Between Frequency and Latency

[ MC-458DA72-A10, 458DA72-A12 ]

Speed version -A10 -A12
Clock cycle time [ns] 10 15 12 18
Frequency [MHz] 100 67 83 55
/CAS latency + 1 cycle 3+1 2+1 3+1 2+1
[treo] 3 2 3 2
/RAS latency (/CAS latency + [trco]) 7 5 7 5
[tre] 10 7 9 6
[tras] 6 4 6 4
[trRD] 2 2 2 2
[tre] 3 2 3 2
[topL] 0 0 0 0
[toad] 4 2 4 2

Remark Allinternal signals (A0 - A11, BAO, BA1, /CS0, CKEOQ, /RAS, /CAS, /WE, DQM) from register are delayed

by one cycle. Therefore, DQ is delayed by one cycle.

[ MC-458DA72-A10B ]

Speed version -A10B
Clock cycle time [ns] 10 15
Frequency [MHz] 100 67
/CAS latency + 1 cycle 3+1 2+1
[treo] 3 2
/RAS latency (/CAS latency + [trop]) 7 5
[tre] 9 6
[tras] 6 4
[trrO] 2 2
[tre] 3 2
[torL] 0 0
[toad] 3 2

Remark Allinternal signals (A0 - A11, BAO, BA1, /CS0, CKEOQ, /RAS, /CAS, /WE, DQM) from register are delayed

by one cycle. Therefore, DQ is delayed by one cycle.

12
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Serial PD
[ MC-458DA72-A10, 458DA72-A12 ] (172)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 Notes
0 Defines the number of bytes written 80H 1 0 0 0 0 0 0 0 128 bytes
into serial PD memory
1 Total number of bytes of serial PD 08H 0 0 0 0 1 0 0 0 256 bytes
memory

2 Fundamental memory type 04H 0 0 0 0 0 1 0 0 SDRAM

3 Number of rows 0CH 0 0 0 0 1 1 0 0 12 rows

4 Number of columns 09H 0 0 0 0 1 0 0 1 9 columns

5 Number of banks 01H 0 0 0 0 0 0 0 1 1 bank

6 Data width 48H 0 1 0 0 1 0 0 0 72 bits

7 Data width (continued) 00H 0 0 0 0 0 0 0 0 0

8 Voltage interface 01H 0 0 0 0 0 0 0 1 LVTTL

9 CL = 3 cycle time -A10 AOH 1 0 1 0 0 0 0 0 10 ns
-A12 COH 1 1 0 0 0 0 0 0 12 ns

10 CL = 3 access time -A10 85H 1 0 0 0 0 1 0 1 8.5 ns
-A12 95H 1 0 0 1 0 1 0 1 9.5ns

11 DIMM configuration type 02H 0 0 0 0 0 0 1 0 ECC

12 Refresh rate / type 80H 1 0 0 0 0 0 0 0 Normal

13 SDRAM width 08H 0 0 0 0 1 0 0 0 x8

14 Error checking SDRAM width 08H 0 0 0 0 1 0 0 0 %8

15 Minimum clock delay 01H 0 0 0 0 0 0 0 1 1 clock

16 Burst length supported 8FH 1 0 0 0 1 1 1 1 1,2,4,8, F

17 Number of banks on each SDRAM 04H 0 0 0 0 0 1 0 0 4 banks

18 /CAS latency supported 06H 0 0 0 0 0 1 1 0 2,3

19 /CS latency supported 01H 0 0 0 0 0 0 0 1 0

20 /WE latency supported 01H 0 0 0 0 0 0 0 1 0

21 SDRAM module attributes 16H 0 0 0 1 0 1 1 0 Buffered

22 SDRAM device attributes : General 1EH 0 0 0 1 1 1 1 0

23 CL = 2 cycle time -A10 FOH 1 1 1 1 0 0 0 0 15 ns
-A12 30H 0 0 1 1 0 0 0 0 18 ns

24 CL = 2 access time -A10 95H 1 0 0 1 0 1 0 1 9.5 ns
-A12 | B5H 1 0 1 1 0 1 0 1 11.5ns

25-26 00H 0 0 0 0 0 0 0 0

27 trP (MIN) -A10 1EH 0 0 0 1 1 1 1 0 30 ns
-A12 24H 0 0 1 0 0 1 0 0 36 ns

28 tRRD (MIN.) -A10 14H 0 0 0 1 0 1 0 0 20 ns
-A12 18H 0 0 0 1 1 0 0 0 24 ns

29 trReD (MIN) -A10 1EH 0 0 0 1 1 1 1 0 30 ns
-A12 24H 0 0 1 0 0 1 0 0 36 ns

30 trRAs (MIN) -A10 3CH 0 0 1 1 1 1 0 0 60 ns
-A12 48H 0 1 0 0 1 0 0 0 72 ns

31 Module bank density 10H 0 0 0 1 0 0 0 0 64M bytes

13
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[ MC-458DA72-A10, 458DA72-A12 ] (272)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 Notes

32-61 00H 0 0 0 0 0 0 0 0
62 SPD revision 01H 0 0 0 0 0 0 0 1

63 Checksum for bytes 0 - 62 -A10 94H 1 0 0 1 0 1 0 0
-A12 40H 0 1 0 0 0 0 0 0

64-71 | Manufacture’s JEDEC ID code
72 Manufacturing location

73-90 | Manufacture’s P/N

91-92 | Revision code

93-94 | Manufacturing date

95-98 | Assembly serial number

99-125 | Mfg specific
126 00H 0 0 0 0 0 0 0 0
127 00H 0 0 0 0 0 0 0 0

14
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* [ MC-458DA72-A10B ] (172)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 Notes
0 Defines the number of bytes written 80H 1 0 0 0 0 0 0 0 128 bytes
into serial PD memory
1 Total number of bytes of serial PD 08H 0 0 0 0 1 0 0 0 256 bytes
memory

2 Fundamental memory type 04H 0 0 0 0 0 1 0 0 SDRAM

3 Number of rows 0CH 0 0 0 0 1 1 0 0 12 rows

4 Number of columns 09H 0 0 0 0 1 0 0 1 9 columns

5 Number of banks 01H 0 0 0 0 0 0 0 1 1 bank

6 Data width 48H 0 1 0 0 1 0 0 0 72 bits

7 Data width (continued) 00H 0 0 0 0 0 0 0 0 0

8 Voltage interface 01H 0 0 0 0 0 0 0 1 LVTTL

9 CL = 3 cycle time AOH 1 0 1 0 0 0 0 0 10 ns

10 CL = 3 access time 75H 0 1 1 1 0 1 0 1 7.5ns

11 DIMM configuration type 02H 0 0 0 0 0 0 1 0 ECC

12 Refresh rate / type 80H 1 0 0 0 0 0 0 0 Normal

13 SDRAM width 08H 0 0 0 0 1 0 0 0 x8

14 Error checking SDRAM width 08H 0 0 0 0 1 0 0 0 x8

15 Minimum clock delay 01H 0 0 0 0 0 0 0 1 1 clock

16 Burst length supported 8FH 1 0 0 0 1 1 1 1 1,2,4,8, F

17 Number of banks on each SDRAM 04H 0 0 0 0 0 1 0 0 4 banks

18 /CAS latency supported 06H 0 0 0 0 0 1 1 0 2,3

19 /CS latency supported 01H 0 0 0 0 0 0 0 1 0

20 /WE latency supported 01H 0 0 0 0 0 0 0 1 0

21 SDRAM module attributes 16H 0 0 0 1 0 1 1 0 Registered

22 SDRAM device attributes : General 1EH 0 0 0 1 1 1 1 0

23 CL = 2 cycle time FOH 1 1 1 1 0 0 0 0 15 ns

24 CL = 2 access time 85H 1 0 0 0 0 1 0 1 8.5 ns

25-26 00H 0 0 0 0 0 0 0 0

27 trP (MIN) 1EH 0 0 0 1 1 1 1 0 30 ns

28 tRRD (MIN.) 14H 0 0 0 1 0 1 0 0 20 ns

29 trReD (MIN) 1EH 0 0 0 1 1 1 1 0 30 ns

30 trRAs (MIN) 3CH 0 0 1 1 1 1 0 0 60 ns

31 Module bank density 10H 0 0 0 1 0 0 0 0 64M bytes
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NEC MC-458DA72
* [ MC-458DA72-A10B ] (2/2)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 Notes
32-61 00H 0 0 0 0 0 0 0 0
62 SPD revision 01H 0 0 0 0 0 0 0 1
63 Checksum for bytes 0 - 62 74H 0 1 1 1 0 1 0 0
64-71 | Manufacture’s JEDEC ID code
72 Manufacturing location
73-90 | Manufacture’s P/N
91-92 | Revision code
93-94 | Manufacturing date
95-98 | Assembly serial number
99-125 | Mfg specific
126 00H 0 0 0 0 0 0 0 0
127 00H 0 0 0 0 0 0 0 0
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NEC MC-458DA72

Package Drawing

200 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

A (AREA B)
Y N
M1 (AREAB) ;
R M
b
o IHEIRIRIRnnnnning
M2 (AREA A) - A lL U
J K (OPT\ONEHOLES) T
BTG © o E
A1 (AREA A)
o i LR o
] O
g ITEM MILLIMETERS  INCHES
a A 153.7 6.051
§ A1 153.7¢0.13  6.051+0-998
B 19.05 0.750
c 77.47 3.050
D 6.35 0.250
detail of A& part detail of B part D1 2.0 0.079
D2  3.125 0.123
W D2 E 26.67 1.050
[ G 6.35 0.250
m—d | Of [0 H 1.27 (T.P.)  0.050 (T.P.)
\ ﬁp | 8.905 0.351
X . D1 J 31.135 1.226
K 83.82 3.300
L 10.0 0.394
M 38.120.13 1.500£0.006
M1 26.1 1.028
M2 120 0.472
N 4.0 MAX. 0.158 MAX.
P 1.0 0.039
Q R2.0 R0.079
R 4.0020.10  0.157+3-99%
s $3.0 $0.118
T 1.2720.1 0.050+0.004
Ul 4.0 MIN. 0.157 MIN.
U2 4.0 MIN. 0.157 MIN.
v 0.25 MAX.  0.010 MAX.
w 1.0£0.05 0.03979:993
X 2.5420.10 0.100+0.004
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
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