PRELIMINARY DATA SHEET

NEC / MOS INTEGRATED CIRCUF
MC-451AB64S

1M-WORD BY 64-BIT
SYNCHRONOUS DYNAMIC RAM MODULE (SO DIMM)

Description

The MC-451AB64S is a 1,048,576 words by 64 bits synchronous dynamic RAM module (Smali Outline DIMM) on
which 4 pieces of 16 M SDRAM: uPD4516161 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
» 1,048,576 words by 64 bits organization
» Clock frequency and Clock access time

. Clock frequency Clock access time .
Family ICAS fatency (MAX,) MAX) Power consumption (MAX.}
Active Standby
MC-451AB645-A10 CL=3 100 MHz 8ns 2,448 mW 28.8mW
ClL=2 67 MHz 10ns {CMOS level input )
MC-451ABB45-A67 CL=3 67 MHz gns 2,160mwW
CL=2 10ns
MC-451AB645-A12 CL=3 83 MHz 9ns 2,160mwW
CL=2 55 MHz 12ns
« Fully Synchronous Dynamic RAM, with ali signals referenced to a positive clock edge
¢ Pulsed interface
» Possibie to assert randormn column address in every cycle
» Dual internal banks controlled by BAO (Bank Select)
» Programmabie burst-fength (1, 2, 4, 8 and Full Page)
« Programmable wrap sequence (Sequential/ Interieave)
» Programmable /CAS latency (2, 3)
« Automatic precharge and controlled precharge
+ CBR (Auto) refresh and self refresh
« Single 3.3V 10.3 V power supply
» LVTTL compalible
« 2,048 refrosh cycles/32 ms
» Burst termination by Burst Stop command and Precharge command
» 144-pin dual in-line memory module (Pin pitch = 0.8 mm)
» Unbuffered type
« Serial PD
The int ion in this d is subject to change without notice.
Document No. M12049E.3VODS00 (3nd edition) The mark * shows major revised points.
Date Published  January 1997 NS ©NEC Corporation 1996
Printed in Japan
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NEC _MC-451AB64S

. Wlmmn
v 4 Package Mounted devices

Part number MHz (MAX.)
MC-451AB648-A10 100 MHz 144-pin Dual In-line Memory Module 4 pieces of
PD4516161GS
Socket T H
(Sacket Type) (400 mit TSOP (11))
Edge connector : Goid plated [Single side]
4 pieces of
HPD4516161G5-PC
(400 mil TSOP (1))
SDRAM Lite {Single side]
MC-451AB64S-A12 83 MHz 4 pieces of
1PDA516161GS
(400 il TSOP (1)
[Single side]

MC-451AB645-A67 67 MHz 25.4 mm (1 inch) height
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Pin Configuration
144-pin Dual In-line Memory Module Socket Type (Edge connector: Gold plated)
[ MC-451AB64S |
\J 0] O J
2 |—0 Vss Vss o—-{ 1
4 >0 DQ32 DQO Oes 3
6 >0 DQ33 DQ1 Qe 5
8 [0 DQ34 DQ2 0w 7
10 t‘:g DQ3s DQ3 9
12 Vee Voo o——3 11
14 te=0 DQ36 DQ4 13
16 t:g DQ 37 DQS§ Qs 15
18 DQ 38 DQ6 O 17
20 DQ 38 DQT O=-sf 19
22 Eg Vss vss O— 21
24 |+—O DQMB4  DAMBO O—»f 23
26 p—O DOMBS DQMB1 O-—= 25
28 |-—0 Vee Vee O——1 27
30 0 A3 A0 O—> 29
32 t:g A4 Al O 31
34 A5 A2 O—» 33
36 [—O Vss Vss O~ 85
38 f«=O D@40 DQB O+ 37
40 [~~0 DQA41 DQ9 O« 39
42 |«—~0 DQ42 DO 10 O=—vf 41
44 |++0 DQ43 DQ 11 O=—= 43
46 —O Voo Voo O——1 45
48 +=0 DQ 44 DQ 12 O+ 47
50 fe—=0 DQ4S5 0Q 13 0=+ 49
52 >0 DQ 46 DQ 14 O<—»| 51
54 te—>C DQA7 DQ 15 O« 53
56 |0 Vss Vss O—1 55
58 O NC NG O-— 57
60 {—0 NC NC C—| 58
62 le—0 CKEQ CLKO O] 61
64 |—C Voo Vee o——1 83
66 l«—C [CAS /RAS O] 65
68 [—o0 NG WE O—n{ 67
70 NC 1CS0 —=y 69
72 NC NC O~ 71
74 |-—0 NC NC o—] 73
76 —0O Vss ves O—] 75 A0 - A10 : Address inputs
78 —0 NC NC o] 77
80 —O NC NC o—{ 79 [ Row: AQ - A10, Column: AG - A7 ]
82 |—0C Vee Vo Oq 81
84 |[«—0 DGA48 DG 16 Gl 83 BAD (A11) : SDRAM Bank Select
86 [«>O DQ49 DQ 17 0= 85
88 [=—0 DQ50 DQ 18 O«—»{ 87 DQO - DQ63  : Data Inputs/Outputs
90 f+—>0 DQS51 DQ 19 O« 89
gﬁ —o 5352 Dovésg g:j g; CLKO : Clock Input
96 [«—>0 Bgﬁ %g; g 9;» CKEOQ : Clock Enable input
98 |+»0 9 .
100 =0 DOQ DQV23 ?9 1CSO : Chip Setect Input
[ o]
ol g frambi IRAS : Row Address Strobe
.
joep g oty wOoI® ICAS : Calumn Address Strobs
110 |—0 NC A9 O—= 109 .
112 |-—C NC A0 O—+ 111 WE : Write Enable
LTS Yo s powes o112 DQMBO0-DAMB? : DQ Mask Enable
138 5 Damsr  DaMBs o 117 SDA : Serial Data /O for PD
122 [+—>0 DQ56 24 0=l 121
153 le—»0 %57 3825 O=—a] 123 SCL : Clock Input for PD
126 >0 26 O~ 125 .
12 oo Ba%  Ba% o im Vee : Power Supply
130 [0 Ve Voo O— 120 .
132 ﬁo-’o %go %gg & :g; Vss : Ground
134 1 . ;
B[O gaE Dol oofie NG : No Connection
138 DO 63 DQ 3t O+ 137
140 O Vas Vss O—1138
142 F—0 SCL SDA O~ 141
144 |—C vee Vec O—1 143
. N © | O N |
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NEC MC-A51AB64S

* Block Diagram

ME O S —
€80 l ! L
. R Y

DOMBO o—————UDOQM  /C8  WE DQMB4 o———UuDaM S MWE
0Q 0 o~——=DQO0 DA 32 o——DQo
DQ1 o=——=DQ1 DQ 33 o——-DpQt
DQ2 o~—-DQ2 DQ34 o~——IpQ2
DQ3 o——1DQ3 DQ35 o——+nn 3
DO4 o~—+IDQ 4 0Q36 o—-+lpQ 4
DQ5 c-—=IDQS DG 37 o——~DQS5
DG 6 o—+DQB DA 38 o-—DQ 6
DQ7 o= DQ7 Do DQ 38 o—+lDQ7 D2
DQMB1 o—————«{ LDQM DOMBS o= LDOM
DQ8 o>——lDQSB DQ 40 o——IDGI8
DQY »——-{DQg 004 o——ADQ Y9
DQ 10 >—DQ 10 DQ 42 --——|DQ 10
DQ 11 >=—-DQ 11 DQ 43 o»——+DQ 11
DQ 12 ow—elDQ 12 DG 44 o-——~DQ 12
DQ 13 os——wDQ 13 DQ 45 o-—+{DO 13
DQ 14 oe—=IDQ 14 DQ 48 o«—~|DQ 14
DQ 15 o~——=DQ 15 DQ 47 c—e]DQ 15
| L
] ¥
DQMB2 o———UDOQM  /C8  WE DQMBe -—————{ UDQM  /CS MWE
DQ 16 o~—+{DQ 0 DQ 48 o-——+DQ 0
DQ 17 o=——=DQ 1 DQ 49 o~ DGt
DQ 18 v——-DQ 2 OQ 50 DQ2
DQ 19 o-—~DQ 3 DQ 51 o~——+IDQ 3
DQ20 o——{DQ 4 DQ 52 o—-lDQ 4
DQ 21 ¢~ DQS DQ 83 o-—+DQ5
DG 22 c«——DQ6 DA 54 DA 6
DQ23 c«—-DQ7 D1 DQ5S oD 7 D3
DOMB3 o—-—-—~—e] L DQM DQMB7 o-——-———« LDOM
DQ 24 c~——IDQB DQ 56 o——+DQ 8
DO 25 o~——-DQ ¢ DQS7 o——DQ Y9
DQ 26 o~——1DQ 10 DQ 58 o——DQ 10
DQ 27 o DQ 11 DA S8 o ——DQ 11
DQ 28 o~——=DQ 12 DQ 80 o+ DQ 12
DQ 29 o~—+DQ 13 DQ &1 oe—1DQ 13
DA 30 o—-=DQ 14 DQ 62 ca—nDQ 14
DQ 31 o—+DQ 15 DQ 83 ca—+{DQ 15
SERIAL PD Voo 0> DO - D3
c
SCL ——n e~ SDA Vs O DO - D3
A CLK: Do, D2
Li—J CLKO%CLK :D1, D3
100
/RAS o= [RAS : DO - D3
AD - AIC O AG - A10: D0 - D3 /CAS o—-———— JCAS : DO - DI
BAG &= A11:D0 - D3 CKEQ o-—rre—m -+ CKE : D0 - D3

Remark DO - D3: uPD4516161(512K words x 16 bits x 2 banks)
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NEC MC-451AB64S

Electrical Specifications (Preliminary)
«Ali 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 Voo 10t +4.6 v
Voltage on input pin relative to GND \'ad -1.0to +4.6 v
Short circult cutput current o 50 mA
Power dissipation Po 4 w
Operating ambient temp Ta Oto +70 T
Storage temperature Tsip - 5510 +125 T

Caution  Exposing the device to stress 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

Parameater Symbot Condition MIN, TYP. MAX. Unit
Supply voltage vee 3.0 3.3 3.6
High level input voltage VIH 20 4.6
Low level input voltage Vu 03 +08
Operating ambient temp e TA 1] 70 °C

Capacitance (Ta =25°C, f = 1 MHz)

Paramater Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A10, BAG{A11), /RAS, 30 pF
/CAS, WE
Cre CLKO 30
Ci3 CKEO 30
Cis 1CS0 30
Cis DQMBO - DQMB7 10
Data input/output capacitance Cro DQO - DOB3 10 pF

355



NEC MC-451AB64S

*  DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbot Test condition NN, | MAX. | Unit [Notes
Operating current leci | Burst length=1 CAS latency = 2 340 | mA | 1
the 2 o
lo=0mA /CAS fatency = 3 360
Pracharge standby current in| lcceP | CKE < Viuwax), tex=15ns 12 mA
power down mode lcceP8 | CKE < Vi), tek=oo 8
Precharge stendby cmmﬂ leceN. | CKE 2 Vingany, tox = 1508, /CS 2 Vi, 100 | maA
non power down mode Input signals are changed one time during 30 ns.
JecaNS | CKE 2 Vi), tox = 24
Input signals are stable.
Active standby current in tecsP | CKE < Viiax), tx=15ns 12 mA
power down mode locsPS | CKE < Vitmaax), to = ca ' 8
Active standby current in lecaN | CKE 2 Vigwiny, tox = 15 ns, /CS 2 Vi, 120 | mA
NON poweT Jown mote input signals are changed one tirme dusing 30ns.
tecaNS | CKE 2 Vipan), tok = oo 40
Input signals are stable.
Operating current loce | tow 2 toxmmen CAS latency = 2| -AtQ 560 | ma | 2
(Burst mode) lo=0mA -AS7 560
-Al12 480
/CAS latency = 3| -A10 880
-AE7 800
-At2 800
Refresh current lecs | tRc 2 tRopn) 360 | mA 3
Self refresh current lcce |CKE<0.2V 8 mA
Input leakage curent b | Vi=010 3.6V, All other pins not under test =0 V -20 | +20 | pA
Output leakage curent foy | Dour is disabled, Vo=0to 36V -5 +5 HA
High level output voltage Vo |lo=-2.0mA 24 v
Low lavel output voltage Voo |lo=+2.0mA 0.4 v

Notes 1. icct1 depends on output loading and cycle rates. Specified values are obtained with the output open. in
addition to this, lccy is measured on condition that addresses are changed only one time during toxmm,.
2. Iccs depands on output loading and cycle rates. Specified values are obtained with the output open. In
addition to this, lccs is measured on condition that addresses are changed only one time during tokam.).
3. Ices is measured on condition that addresses are changed only one lime during tckean).
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NEC MC-451AB64S

=

AC Characteristics {(Recommended Operating Conditions unless otherwise noted)

AC Characterigtics Test Conditions

+ AC measurements assume tr=1ns.

= Reference level for measuring timing of input signals is 1.4 V. Transition times are measured between Vv
and Vi
oif tr is longer than 1 ns, reference level for measuring timing of input signals is Ve, and Vicpax),

» An access time is measured at 1.4V,

20V
CLlK 14V -
08V -

20V -
input 1.4V - >
08V

Output
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NEC MC-451AB64S

* Synchronous Characteristice

Paramster Symbot -A10 -AB7 -AV2 Unit Note
MIN, | MAX, | MIN. | MAX.| MIN. | MAX.

Clock cycle time /CAS latency = 3 toxa 10 15 12 ns

JCAS latency = 2| 1o 15 15 18 ns
Access time from CLK ICAS iatency = 3|  tacs 8 9 9 ns 1

/CAS latency =2|  trce 10 10 12 ns 1
CLK high level width ten 35 4 4 ns
CLK iow level width tor 3.5 4 4 ns
Data-out hold fime tor 4 3 4 ns 1
Data-out low-impedance time fz 0 0 [¢] ns
Data-out high-impedance time /CAS latency = 3|  tuzs 3 8 3 8 3 8 ns

/CAS latency = 2 iz 3 9 3 8 3 L3 ] ns
Data-in setup time s 25 3 k] ns
Data-in hold time ton 1 1.5 1.5 ns
Address setup time tas 25 3 3 ns
Address hoki time tan 1 1.5 1.5 ns
CKE setup time toxs 25 3 3 ns
CKE hold time toxn 1 1.5 15 ns
CKE sstup time {Power down exit) toxse 2.5 3 3 ns
Command (/CS0, /RAS, /CAS, /WE, toms 25 3 3 ns
DQMBO - DOMB7) setup time
Command (/CS0, /RAS, /CAS, WE, tem 1 15 15 ns
DOMBO - DQMB?) hold time

Note 1. Output load
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NEC MC-451AB64S

Asynchronous Characteristics
Parameter Symboi -A10 -AB7 -A12 Unit Nots
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
REF to REF/ACT commarkt period tac 100 105 ) 102 ns
ACT to PRE command period thas 60 120,60 75 |120.000F 72 1120,000, ns
PRE to ACT command period trp 30 0 30 ng
Delay time ACT to READ/WRITE command taco 30 30 30 ns
ACT(0) to ACT(1) command pariod L] 20 30 24 ns
Data-in to PRE command period tow, 10 15 12 ns
Data-in to ACT(REF} command period| /CAS latency =3 | tws [PCLK+ pCiks PCLK+ ns
(Auto precharge) i ko %0
ICASfatency =2 | toae [ICLK+ 1CLK+ 1CLK+ ns
30 30 30
Mode register set cycle time trsc 20 20 20 ns
‘Transition time tr 1 30 1 30 1 30 ns
Refrash time trer 32 32 32 ms 1

Note 1. 2,048 rows
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NEC

MC-451AB64S

*

Serial PD(1/2)
ByteNo. Function Described Hex | Bit7 | Bite | Bits | Bit4 | Bita | Bit2 | Bt1 | Bito Notes
¢ Definas the number of bytes written into | 80H [ 0 0 V] ¢ 0 0 | 128 byles
senial PD memory
1 | vottoumberdtbpesotsasaPOmemory [oa | o | o [ o [ o [ + [ o] o] o {256byes
2 Fundamarttal memory type 04H g 0 0 0 Q 1 4] 0 | SORAM
3 Number of rows OBH 0 0 O 0 1 ] 1 1 11 rows
4 Number of columns 08H [ 0 0 0 1 0 0 |0 8 columns.
5 Number of banks OtH Y 0 o 0 [ Q 0 1 1 bank
6 Data width 40H 0 1 [ 0 0 0 O 0 | 64bils
7 Data width {continued) OOH 0 0 0 0 0 0 0 0 |o
8 Voltage interface O1H 0 0 0 0 0 [ 4] 1 LVTTL
9 CL = 3 Cycle time (-A10) AOH 1 0 1 0 0 o] 0 0 | 10ns
{-A67) Fou | ot 1 1 1 0 0 0 0 ]15ns
{-A12) CoH 1 1 ] 0 0 [ 0 0 | 12ns
10 CL =3 Access time -A10} B80H 1 G [ O [ O o 0 |éns
(-AB7) 90H 1 0 Q 1 0 0 1] G j9ns
(-A12) 90H 1 [ 3] 1 [ [ Q Q 91§
11 DIMM configuration type QOH 0 Q ] 0 0 ¢ 0 0 | None
12 Refresh rate/type 8oH | 1 0 0 0 0 0 0 0 | Normal
13 SDRAM width 10H [ 0 0 1 0 [ 0 0 | x16
14 Error checking SDRAM width 00H 0 [ Q [ 0 Q 4] 0 None
15 Minimum clock delay 01H | © 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 Nurabaer of banks on each SDRAM 02H 0 Q 0 0 0 4 1 0 | 2 barks
18 /CAS latancy supported 06H 0 0 Q 0 [ 1 1 0 2.3
19 /CS latency supported 01H 0 [ 0 0 [4 0 0 1 0
20 /WE latency supported O1H 0 0 0 O 0 O 0 Al 0
21 SDFRAM module altributes 00H 0 0 0 0 0 0 0 0
22 SDRAM device attributes : General QEH Q Q0 0 Q 1 1 1 0
23 CL = 2 Cycle time (-A10) FOH 1 1 1 1 0 0 [ 0 ]| 15ns
{-A67} FOH 1 1 1 1 0 0 Q 0 15 ns
(-A12} 30H 0 0 1 1 0 0 0 0 18 ns
24 CL = 2 Access time {-A10} AOH 1 0 1 0 0 0 0 0 10 ns
(-A67) AOH | 1 0 1 0 0 0 0 0 [10ns
(-A12} COH 1 1 0 O 0 0 0 Q 12 ns
25-26 00H O Q 0 0 Q 0 0 0
27 tRP(MIN.) {-A10} 1EH 0 0 0 1 1 1 1 0 {30ns
(-A67) 1EH | 0 0 0 1 1 1 1 0 |3ons
{-A12) 1EH 4] 0 0O 1 1 1 1 0 30ns
28 tRRDMIN {(-A10} 144 [ o o 0 1 0 1 0 0 J20ns
{-A87) 1EH D 0 0 1 1 1 1 0 | 30ns
(-A12) 18H [¢] 0 0 1 1 0 0 Q 24 ns
29 treomny {-A10) 1EH Q Q Q 1 1 1 1 0 30 ns
(-AB7) 1EH 0 Q Q 1 1 1 1 0 ]30ns
(-A12) 1EH 0 0 0 1 1 1 1 [¢] 30 ns
30 TRAS(MIN} (-A10) 3CH| o [ 1 1 1 1 0 0 | 60ns
{-AB7) 48BH 0 1 Q 0 1 [ 1 1 75 ns
{-A12) 48H 0 1 Y 0 1 0 Q 4 7208
a3t Module bank density 024 0 0 0 0 [ 0 1 0 8M bytes
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NEC MC-451AB64S
* Serial PD(2/2)
Byte No. Function Described Hex | Bit7 | B6 | Bit5 | Bit4 | B#3 | Bit2 | Bit1 | B0 Notes
32-61 00H | 0 0 0 0 0 0 [¢] 0
62 SPO revision O1H [ ¢ 0 0 0 ] 0 0 1 1
63 Checksum for bytes 0 - 62 | (-A10) 58H 0 1 0 1 1 0 0 4
(-A67) DiH | 1 1 0 1 0 0 0 1
(-A12) F8H 1 1 1 1 1 Q 4 0
64-71 | Manufacture’s JEDEC ID code
72 Manufacturing location
73-80 | Manufacture's P/N
9182 | Revision code
§3-84 | Manufacturing date
95-98 | Assembly seria) number
99-126 | Mig specific
126 Intel specification frequency 66H 0 1 1 [} 0 1 1 0 | 66 MHz
127 Inte! specification /CAS latency support | 06H 0 0 0 0 0 1 1 Q 2,3
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Timing Chart
Please refer to the attached timing chart 1 (p.411).
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NEC MC-451AB64S

Package Drawing

144 PIN SMALL OUTLINE DUAL IN-LINE MODULE (SOCKET TYPE)

ITEM MILLIMETERS
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