PRELIMINARY DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-422000FA64FB

2 M-WORD BY 64-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE

Description

The MC-422000FA64FB is a 1,048,576 words by 64 bits dynamic RAM module on which 8 pieces of 16 M
DRAM: uPD4218165 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

« Hyper page mode (EDO)

« 2,096,152 words by 64 bits organization
» Fast access and cycle time

P ti
. Access time R cycle time Hyper page ower (c;::;(u)m ption
Family (MAX.) (MIN.} mode cycle Time -
(MIN.) Active Standby
MC-422000FA64-60 60 ns 104 ns 25 ns 373 W 367 mW
MC-422000FA84-70 70 ns 124 ns 30 ns 362 W (CMOS level input)
* 1,024 refresh cycles/16 ms
» CAS before RAS refresh, RAS only refresh, Hidden refresh
*» 168-pin dual in-line memory module {Pin pitch = 1.27 mm)
» Single +5.0 V +£0.25 V power supply
Ordering Information
Part number Ac:;c;):i)me Package Mounted devices
MC-422000FA64FB-60 60 ns 168-pin Dual In-line Memory Module | 8 pieces of uPD421816ELE
{Socket Type) (400 mil SOJ)
MC-422000FA64FB-70 70 ns Edge connector: Gold plating [Single side)
The information in this d Is subject to shange without notlice.

Document No. M10559EJ1V0DSU1



NEC MC-422000FA64FB

Pin Configuration

168-pin Dual In-line Memory Module Socket Type (Edge connector : Gold plating)
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Block Diagram
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Electrical Specifications Notes 1. 2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -1.0t0 +7.0 \
Supply voltage Vec -1.0t0 +7.0 \
Output current lo B0 mA
Power dissipation Po 6 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tug -56 to +126 °C

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

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.76 6.0 6.26 v
High level input voltage Vin 24 Vee + 1.0 \4
Low tevel input voltage Vu -1.0 +0.8 v
Operating ambient temperature Ta 0 70 ‘c

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Tast Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9, BO 20 pF
Ca W, WE2 20
Ca EA_SO - EA—SZ 45
Cu CAS0 - CAS7 20
Ce OE0, OF2 20
Data Input/Output capacitance Cwo 1/00 - Y0863 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
RAS, CAS Cycling RAC =60 ns 710
Operating current Icer | tRe = tREMIN mA 12,3
o= 0mA tRAC =70 ns 670
AAS, CAS 2 ViH(miny, lo = 0 mA
76-
Standby current lcez — mA
RAS, CAS 2 Vcc-0.2V, lo =0 mA
68
RAS Cycling tRAC = 60 ns 710
_ CAS & ViH(MIN) A 1234
RAS only refresh current lec3 | tac = the (Ming m e
1o= 0 mA tRaC=70 ns 670
ooerat . 2:2 ;Y'L (MAX) tRAC = 60 ns 510
perating curren cling mA 1,26
{Hyper page mode) fcca tHPC = HPC (MIN.) ’
tRAC = 70 ns 470
lo = 0 mA
— — RAS Cycling
CAS before RAS | tre = tAC (MIN.) fac=80ne o
refresh current ces 1= 0 mA ’ mA 1.2
o=om tRaC =70 ns 670
Input leakage current liw Vi=0to E:5 v RAS -10 +10 HA
ail other pins not under test = 0 V others 5 +
Output leakage current loiw|Vo=0toBBV -10 +10 HA
Output is disabled (Hi-2)
HighleveloutputvoltageLow| Vou | lo =-2.6 mA 24
level output voltage VoL | lo=+2.1mA 0.4

Notes 1. lccy, lecs, lecs, lecs depend on cycle rates (trc and twpc).
2. Specified values are obtained with outputs unloaded.
3. lccy and lcca are measured assuming that address can be changed once or less during RAS s
Viumax) and CAS 2 Vinming,
4. Iccais measured assuming that all column address inputs are held at either high or low.
8. lccs is measured assuming that all column address inputs are switched only once during each hyper
page cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Cheracteristics Test Conditions

(1) Input timing specification {2) Output timing specification

ViH (MIN) = 2.4 V----=memmmeme VOH (MIN.) = 2.4 \J------=-----

VoL (MAX) = 0.4 V------=----~

ViL iMAX) = 0.8V -ceeeeeaooo :
tr=2ns tr=2ns

'
'
]
1
1
'
'
:

(3) Loading conditions are 100 pF + 1 TTL.

Common to Read, Write Cycle

Parameter Symbol tRAC =60 ns | tRac =70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX.
Read / Write Cycle Time tre 104 —_ 124 - ns
RAS Precharge Time tap 40 — 50 — ns
CAS Precharge Time tepn 10 - 10 - ns
RAS Pulse Width tras 60 |10000| 70 [10000| ns
CAS Pulse Width teas 10 [10000] 12 [to000| ns
RAS Hold Time tRsH 10 - 12 — ns
CAS Hold Time tesH 40 — 50 — | ns
RAS to CAS Delay Time trcD 14 45 14 52 ns 1
RAS to Column Address Delay Time tRAD 12 30 12 36 ns 1
CAS to RAS Precharge Time tchp 5 - 5 — ns 2
Row Address Setup Time tasn B - 3 — ns
Row Address Hold Time tRAH 10 — 10 — ns
Column Address Setup Time tasc 0 — 0 — ns
Column Address Hold Time tean 10 —_ 12 — ns
OE Lead Time Referenced to RAS toes 0 - [} — ns
CAS to Data Setup Time tewz 0 — 0 - ns
OE to Data Setup Time toz 0 - 0 — | ns
OE to Data Delay Time toeo 13 — 15 - ns
Masked Byte Write Hold Time Referenced to RAS tMAH [ - 0 — | ns
Transition Time (Rise and FaH) tr 1 60 1 60 ns
Refresh Time tREF - 16 —_ 16 ms
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from ﬁé
tRAD = tRAD (MAX) and tACD = tRCD (MAX.) LRAC (MAX) TRAC (MAX)
tRAD > tRAD (MAX) and tACD St tRCD (MAX.) 1AA (MAX) TRAD + 1AA (MAX.I
tRCD > tRCD (MAX) TCAC (MAX) tRCD + LCAC (MAX)

traoimax) and trcomax are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time {trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap & trapimax) and trco &
treoimax.) will not cause any operation problems.

2. tcar(miN. requirement is applied to I_R—E CAS cycles.

Read Cycle
Parameter Symbol thac=80ns | taac =70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX.
Access Time from RAS tRAC — 60 —_ 70 ns 1
Access Time from CAS tcac _ 20 — 23 ns 1
Access Time from Column Address taa — 35 — 40 ns 1
Access Time from OE toea — 20 —_ 23 ns
Column Address Lead Time Referenced to RAS tRAL 30 -— 36 — ns
Read Command Setup Time tRcs 0 —_ 0 — ns
Read Command Hold Time Referenced to RAS tRRH 0 — 0 — ne 2
Read Command Hold Time Referenced to CAS tRCH 0 —_ 0 - ne 2
Output butfer Turn-off Delay Time from OF toez 0 13 0 15 ns 3
€AS Hold Time to OE tcHo 5 - 5 — ns

Notes 1. Forread cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
tRAD 3 tRAD (MAX.) 8nd tRCD B tRCD (MAX) tRAC (MAX) tRAC (MAX|
tRAD > tRAD (MAX.) and tRCD 2 tRCO (MAX.) tAA (MAX) tRAD + TAA (MAX.)
tRCD > tRCO (MAX) tCcAC (MAX) tRCD + TCAC (MAX.)

tranimax) and tacomax) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trab & traoimax) and treo &
tacomax. will not cause any operation problems.

2. Either trcuming or trruming should be met in read cycles.

3. toezmax.) defines the time when the output achieves the condition of Hi-Z and is not refernced Vou or
Vot.
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Write Cycle

tRAC = 60 ns | trRac = 70 ns
Parameter Symbol MIN. | MAX. | MIN. | MAX. Unit| Notes
WE Hold Time Referenced to TAS tweH 10 - 10 — | ns| 1
WE Pulse Width twe 10 - 10 — | ns] 1
WE Lead Time Referenced to RAS tawt 1% —_ 17 - ns
WE Lead Time Referenced to CAS towt 10 -— 12 ~ | ns
WE Setup Time twes 0 — 0 — | ns 2
OE Hold Time toen 0 — 0 — | ns
Data-in Setup Time tos 0 - 0 — ns 3
Data-in Hold Time toH 10 - 10 — ns 3

Notes 1. tweiming is applied to late write cycles or read modify write cycles. In early write cycles, tweHmMing
should be met.
2. If twes & twesiming, the cycle is an early write cycle and the data out will remain Hi-Z through the

entire cycle.
3. tosiming and towming are referenced to the CAS falling edge in early write cycles. In late write cycles
and read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

taac =60ns | tRac=70ns

Parameter Symbol MIN. | MAX. | MIN. | MAX. Unit | Note
Read Modify Write Cycle Time thwe 133 — 187 - ns
RAS to WE Dalay Time tRwp 8 | — | 88 | — [ ns]| 1
CAS to WE Delay Time tewo 32 | — [ 3| — |ns] 1
Column Address to WE Delay Time tawo 62 - 69 - ns 1

Note 1.  If twes & twesiming the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If thwp & tRwDIMIN.), tewD & teWDIMIN.), tawD & tawo(MmiN.j, and tcpwp & tepwoming, the cycle is a
read modify write cycle and the data out will contain data read from the selected cell. If neither of
the above conditions is met, the state of the data out is indeterminate.
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Hyper Page Mode

tRAC =60 ns | tRAC=70ns
Parameter Symbol MIN. [MAX. ] MIN. [MAx, Unit | Notes
Read / Write Cycle Time tHPC 26 -— 30 — ns 1
RAS Pulse Width trasP 60 1260000 70 [126 00 ns
CAS Pulse Width tHecAs 10 [10000] 12 |10000| ns
CAS Precharge Time tce 10 — 10 - ns
Access Time from CAS Precharge tace — 40 —_ 45 ns
CAS Precharge to WE Delay Time tcrwo 62 —_ 59 — ne 2
RAS Hold Time from CAS Precharge tRHCP 40 — 45 — | ns
Read Modify Write Cycle Time tHPRWC 66 — 76 — ns
Data Output Hold Time toHe 6 —_ [ — ns
OE to CAS Hold Time tocH 5 - s — | ns
OE Precharge Time toep 5 - 5 — ns
Output Buffer Turn-off Delay from WE twez 0 13 0 16 ns 34
WE Pulse Width twez 10 — 10 — ns 4
Output Buffer Turn-off Delay from RAS tofR 0 13 0 16 ns | 3.4
Output Buffer Turn-off Delay from CAS tore 0 13 0 15 ns | 3.4
Notes 1. tweciminy is applied to access time from CAS
2. If twes 2 twesiming, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If trRwo & tawnMIN.), tewd Z tewdiMiN, tAwD 2 tawniminy, and tcewo 2 tcrworming, the cycle is
a read modify write cycle and the data out will contain data read from the selected cell. if neither of
the above conditions is met, the state of the data out is indeterminate.
3.  torcimax), torrmax) and twezimax, define the time when the output achieves the condition of Hi-Z and
is not referenced to Vo or VoL o
4. To make |/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OE as follows. The

effective specification depends on state of each signal.
{1) RAS, CAS : Inactive {at the end of read cycle) .
WE : inactive,ﬁ : active
torc is effective when RAS is inactivated before CAS is inactivated.
torn is effective when CAS is inactivated before RAS is inactivated.
{2) Both RAS and CAS are active or sither RAS or CAS is active (in read cycle)
WE : inactive, OE : inactive - togz is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive
{at the end of read cycle)
VV—E,O_E:active and either tran or tacH must be met... twez, twez are effective.
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Refresh Cycle
tRAC =60 ns | thac =70 ns 5
Parameter Symbol MiIN. | max. | MiIN. | max. Unit | Note
CAS Setup Time tesh 5 —_ 5 — | ns
CAS Hold Time (CAS before RAS Refresh) teHR 10 - 10 — | ns
RAS Precharge CAS Hold Time tRpc 5 — 6 — | ns
WE Hold Time (Hidden Refresh Cycle) twhA 15 — 16 - ns




Timing Chart
Please refer to Timing Chart 1, page 365.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

A

_ Y z PN
= = & Tm' |
o o L j: i
(OPTIONALS HEE‘ o __L ‘T’- l

]
Sl |

. ITEM_MILLIMETERS __ INCHES
W D2 A 130.35:0.13_ 5.2520.008
M - R B 11.43 0.450
: D ﬂD L ‘ C 36.83 1.450
. AL e 0 6.35 0.250
v J | DI 2.0 0.079
X 02 3.125 0.1230
3 54.61 2.150
G 8.35 0.250
H 127(T.P)  0.05(T.P)
] 8.89 0.350
J 23.495 0.925
K 42.18 1.881
L 17.78 0.7000
M___ 2542013 __ 1.000£0.008
N 9.0 MAX. 0.355 MAX.
P 1.0 0.039
Q R 2.0 R 0.079
R 4.0£0.1 0.15723:80%
s 3.0 40118
T 1.2720.1 0.0530.004
] 4.0 MIN. 0.157 MIN.
v 0.25 MAX___ 0.010 MAX,
w 1.0£0.05 0.039+3-993
X 2.5410.10__ 0.100£0.004
Y 3.0 MIN, 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
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