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TECHNICAL DATA

Advance Information

16M CMOS Wide DRAM Family
EDO, 1M x 16, and 1K Refresh

The family of 16M Dynamic RAMs is fabricated using 0.4u CMOS
high-speed silicon—gate process technology. It includes devices organized as
1,048,576 sixteen-bit words. Advanced circuit design and fine line processing
provide high performance, improved reliability, and low cost.

The MCM218165B is designed to operate from a single 5 V only power
supply.

These devices are packaged in a standard 400 mil J-lead small outline
package (SOJ) and a standard 400 mil thin—smali—outline package (TSOP Il).

+ Single 5V + 10% Power Supply
Extended Data Out (EDO) Page Mode Access
TTL—Compatible Inputs and Outputs (Vo =5 V)
2 CAS Byte Control
RAS-Only Refresh
CAS Before RAS Refresh
+ Hidden Refresh
e 1024 Cycle Refresh: 16 ms
¢ Fast Access Time (tRAC):
MCM218165B—60 = 60 ns (Max)
MCM218165B-70 = 70 ns (Max)
« Low Active Power Dissipation: 990/935 mW (Max)
¢ Low Standby Power Dissipation: 5.5 mW (Max)

¢ o o o

1M x 16

MCM218165B

EDO
1024 Cycle Refresh

J PACKAGE

PIN NAMES
AO-A9 ............... Address Input | UCAS, LCAS .. Column Address Strobe
DQ1~-DQi6....... Data Input/Output | Ve ..+ oov oo Power Supply (+ 5V)
[ OutputEnable | Vgg . .................L. Ground
W ..o Read/Write Enable [ NC .................. No Connection
RAS ............ Row Address Strobe

400 MIL SOJ
CASE 9868-01
PIN ASSIGNMENTS
400 MIL SOJ
veclj1e 42 [} vss
paif] 2 41 [] bQte
paz[f 3 40 [1 bais
pas (] 4 39 |] DQ14
DQ4[] 5 38 [] DQ13
veclls 37 [] vss
pas{] 7 36 [] DQ12
Das [} 8 35 [] ba11
parfl 9 34 [] pato
Dos ] 10 33 [] DQ9
NC [] 11 32 [J NC
Ne ] 12 31 [] LCAS
w13 30 [} UCAS
RAS[| 14 2(G
NG [] 15 28 [] A8
NC[| 16 27 ] A8
aof] 17 26 [] A7
A1[] 18 25 [] A6
A2(] 19 24 [} A5
A3[] 20 23] a4
vec[] 21 22 [] Vss

This document contains information on a new product. Specifications and information herein are subject to change without notice.
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TRUTH TABLE

Addresses
— Function RAS | LCAS | UCAS w G Row | Column DQx Notes
Standby H H—=X H-X X X X X High-Z
Read: Word L L L H L Row Column | Data Out
Read: Lower Byte L L H H L Row Column | Lower Byte: Data Out
Upper Byte: High—Z
Read: Upper Byte L H L H L Row Column | Lower Byte: High-Z
Upper Byte: Data Out
Write: Word (Early Write) L L L L X Row Column | Data In
Write: Lower Byte (Early) L L H L X Row Column | Lower Byte: Data In
Upper Byte High-Z
Write: Upper Byte (Early) L H L L X Row Column | Lower Byte: High—Z
Upper Byte: Data In
Read--Write L L L H—L L—H Row Column | Data Out, Data In 1,2
EDO Page Mode | 1st Cycle L H—L H-L H L Row Column | Data Out 2
Read 2ndCycle | L HoL | HoL H L N/A | Column |Data Out 2
EDO Page Mode | 1stCycle L H—L H-L Row Column | DataIn 1
Write 2nd Cycle | L HoL | HoL L X N/A | Column | Datain 1
EDO Page Mode 1st Cycle L H-L H—-L H—L L—H Row Column | Data Out, Data In 1,2
Read Wite 2ndCycle | L HoL | HoL | HoL | L=H | NA [ column |DataOut, DataIn 1,2
Hidden Refresh Read L—=H-L L L H L Row Column | Data Out 2
Write L—>H-L L L L X Row Column | Data In 1,3
— RAS-Only Refresh L H H X X Row N/A | High-Z
CAS Betore RAS Refesh H-L L L X X X X High-Z 4
NOTES:

1. These write cycles may also be byte write cycles (either LCAS or UCAS active).
2. These read cycles may also be byte read cycles (either LCAS or UCAS active).
3. Early write only.

4. At least one of the two CAS signals must be active (LCAS or UCAS).

ABSOLUTE MAXIMUM RATINGS (See Note)

This device contains circuitry to protect the

Rati Symbol Value Unit
ating ym inputs against damage due to high static volt-
Power Supply Voltage 5V Vee -10t07.0 \' ages or electric fields; however, it is advised
- - B that normal precautions be taken to avoid
Voltage Relative to Vss 5V | Vin. Vout 10to+70 v application of any voltage higher than maxi-
Data Out Current lout 50 mA mum rated voltages to this high—impedance
circuit.
Power Dissipation Pp 1.0 w reut
Operating Temperature Range TA Oto+70 °C
Storage Temperature Range Tstg ~-55t0+125 °C
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.
MOTOROLA DRAM MCM218165B
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce = 5.0 V£ 10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (All Voltages Referenced to Vgg)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) 5V Vee 4.5 5.0 5.5 \"
Logic High Voltage, All Inputs 5V VIH 24 — Vee+1.0 \Y
Logic Low Voltage, All Inputs 5V VIL -1.0 — 0.8 \Y
DC CHARACTERISTICS AND SUPPLY CURRENTS (All Voltages Referenced to Vgg)
MCM218165B-60 | MCM218165B~70
Characteristic Symbol Min Max Min Max Unit | Notes

Power Supply Current Icct — 180 — 170 mA 1,2
(RAS, LCAS, UCAS Cycling, trc = min)

Power Supply Current (Standby) lcc2 mA

(TTL Interface RAS, CAS = V|4,

Data Out = High-Z)n — 2 — 2

(CMOS Interface RAS, CAS >V - 0.2V,

Data Out = High-Z)n — 1 — 1

Power Supply Current During RAS—Only Refresh Cycles Iccs — 180 — 170 mA 2
(RAS Cycling, CAS = V|, trc = Min)

Power Supply Current During EDO Page Mode Cycle (tpc = Min) Ilcca — 110 — 100 mA 1,3
Power Supply Current During CAS Before RAS Refresh Cycle ices — 180 — 170 mA

(trc = Min, RAS, CAS Cycling)

Input Leakage Current (0 V < Vjn s Vo) likg() -5 5 -5 5 pA

Output Leakage Current (0 V < Vgt < V. Data Out = Disable) likg(O) -5 5 -5 5 uA

Output High Voltage (IoH = — 5 mA) VOoH 24 — 24 — Vv 5
Output Low Voltage (lo| = 4.2 mA) VoL — 04 — 0.4 \ 5

NOTES:

1. loc depends on the output load condition when the device is selected. Icc max is specified at the ouput open condition.

2. Address may be changed once or less while RAS = V..

3. Address may be changed once or less while LCAS and UCAS = V.

4. All Vg and Vgg pins will be supplied with the same voltage.

5. Valid when all outputs have achieved steady state conditions, and the clocks are supporting a READ mode with RAS, CAS, and G at V|_.

CAPACITANCE (f= 1.0 MHz, Tp = 25°C, Vi = 5 V £ 10%, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Max Unit | Notes
input Capacitance A0 - A9 Cin 5 pF 1
G, RAS, UCAS,L.CAS, W 7
input/Output Capacitance DQ1 - DQ16 Cyo 7 pF 1,2
NOTES:
1. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = | AVAV.
2. LCAS and UCAS = V|4 to disable data out.
MCM218165B MOTOROLA DRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(VGG = 5.0 V £ 10%, Ta = 0 to 70°C, Unless Otherwise Noted)

Input Timing Reference Level ........... VIL=08V,VIH=24V Output Timing Reference Level ....... VOL=08V,VOH =20V
InputPulse Levels .................... ... Oto3.0V Outputload ......................... 2 TTL Loads and 100 pF
Input Rise/Fall Time ........... ... it .. 5ns
ALL DEVICES: READ, WRITE, READ-MODIFY-WRITE, AND REFRESH CYCLES (See Notes 1, 2, 3, 4, and 5)
Symbol MCM218165B-60 | MCM218165B-70
Parameter Std Alt Min Max Min Max Unit | Notes
Random Read or Write Cycle Time tRELREL tRC 110 — 130 — ns
RAS Precharge Time tREHREL trp 40 — 50 — ns
RAS Pulse Width tRELREH tRAS 60 10k 70 10k ns 6
LCAS/UCAS Pulse Width tCELCEH | tcas 10 10k 12 10k ns 7
Row Address Setup Time tAVREL tASR 0 — 0 — ns
Row Address Hold Time tRELAX tRAH 10 - 10 — ns
Column Address Setup Time tAVCEL taAsc 0 — 0 — ns 8
Column Address Hold Time tCELAX tCcAH 10 — 15 — ns
RAS to LCAS/UCAS Delay Time tReLceL | treD 20 42 20 50 ns 9
RAS to Column Address Delay Time tRELAV tRAD 15 30 15 35 ns 10
Column Address to RAS Lead Time tAVREH tRAL 30 — 35 - ns
RAS Hold Time tcELREH | tRSH 15 — 18 — ns
LCAS/UCAS Hold Time tRELCEH | tcsH 60 — 70 — ns
LCAS/UCAS to RAS Precharge Time tCEHREL | CRP 5 — 5 — ns 1
G to Data In Delay Time tGLHDX tgD 15 — 18 — ns
Transition Time (Rise and Fall) tT tr 1 50 1 50 ns
Refresh Period tRVRV tREF — 16 — 16 ms 12
CAS to Output in Low—Z iCELQX toLz 0 — 0 — ns
Access Time from RAS trReLav | tRac — 60 — 70 ns 13
Access Time from LCAS/UCAS tceELav | tcac — 18 — 20 ns | 14,15
Access Time from Column Address tavav tAA — 30 — 35 ns 15,16
Access Time from G tGLav tGA - 15 — 18 ns
NOTES: (continued)

1
2

o

OO NO O

11.
12.
13.

14.
15.
16.

. AC measurements assume t1 = 2.0 ns.
. An initial pause of 100 us is required after power—up, followed by a minimum of initialization cycles (RAS-only refresh cycle or CAS before

RAS refresh cycle). If the internal refresh counter is used, a minimum of eight CAS before RAS refresh cycles are required.

. In delayed write or read~modify-write cycles, G must disable the output buffer prior to applying data to the device.
. When both LCAS and UCAS go low at the same time, all 16 bits of data are written into the device. LCAS and UCAS can not be staggered

within the same write/read cycles.

. Alt Vo and Vgg pins will be supplied with the same voltages.

- tRAS (min) = tgwD (min) + trwL (min) + ty in read-modify-write cycle.

.tcAS (min) = towp (min) + towL (min) + tT in read—modify-write cycle.

AASC (min), 1RCS {min), twes (min), and tRpC are determined by the earlier falling edge of LCAS or UCAS.

. Operation within the tgcp (max) limit ensures that tgac (max) can be met. ircp (max) is specified as a reference point only; if tRcp

is greater than the specified trcp (max) limit, then access time is controlled exclusively by tcac.

. Operation within the tgaD {max) limit ensures that tgac (Mmax) can be met. tRAp (max) is specified as a reference point only; if tRAD

is greater than the specified tgap (max), then access time is controlled exclusively by taa.

tCRP. ICHR: IRCH: tCPA. and topw are determined by the latter rising edge of LCAS or UCAS.

V|H (min) and V|_ (max) are reference levels for measuring timing or input signals. Transition times are measured between V| and V(.
Assumes that trcp < tReD (Max) and tRAD < tRAD (max). If tRep or tRAD is greater than the maximum recommended value shown
in this table, tRAC exceeds the value shown.

Assumes that tgcp 2 tReD (max) and tRAD < tRAD (max).

Access time is determined by the longer of tpa, tCAC, tCPA.

Assumes that trcp < tReD (max) and tRAD 2 tRAD (max).

MOTOROLA DRAM MCM218165B
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ALL DEVICES: READ, WRITE, READ-MODIFY-WRITE, AND REFRESH CYCLES (continued)

Symbol MCM218165B-60 | MCM218165B-70

Parameter Std Alt Min Max Min Max Unit | Notes
Read Command Setup Time twHCEL | tRCS 0 — ] — ns 8
Read Command Hold Time to LCAS/UCAS tceEnwx | trcH 0 — 0 — ns | 11,17
Read Command Hold Time to RAS tREHWX | tRRH 10 — 10 — ns 17
Output Buffer Turn—Off Time tCEHQZ toFrF ] 15 0 18 ns 18
Output Buffer Turn—Off Time from G iGHQZ Gz 0 15 0 18 ns 18
Write Command Setup Time WLCEL twcs 0 — 0 — ns 8,19
Write Command Hold Time {CELWH twcH 10 — 10 - ns
Write Command Pulse Width tWLWH twp 10 — 10 —_— ns
Write Command to RAS Lead Time tWLREH | tRWL 15 — 18 — ns
Write Command to LCAS/UCAS Lead Time tWLCEH | towip 15 — 18 - ns 20
Data In Setup Time tDvCEL tps 0 — 0 —_ ns 21
Data in Hold Time {CELDX tDH 10 — 15 — ns 21
W to Data In Delay twLDV Wb 10 — 10 — ns
Read—-Modify-Write Cycle Time tRELREL | RwC 133 — 157 - ns
RAS to W Delay Time trerwe | trwD 77 — 89 — ns 19
LCAS/UCAS to W Delay Time tceewe | tcwp 32 —_ 37 - ns 19
Column Address to W Delay Time tAVWL tAwD 47 — 54 — ns 19
G Hold Time from W tWLGL tGH 15 — 18 — ns
LCAS/UCAS Setup Time (CAS Before RAS Refresh) tceELCEL | CSR 10 — 10 — ns
LCAS/UCAS Hold Time (CAS Before RAS Refresh) tRELCEH | tCHR 10 — 10 -_— ns "
RAS Precharge to LCAS/UCAS Hold Time tREHCEL | tRPC 5 — 5 — ns 8
LCAS/UCAS Precharge Time (Normal Mode) tcEHCEL | tcPN 10 — 10 - ns 22
EDO Page Mode Cycle Time RELREL tpc 25 — 30 -— ns
EDO Page Mode LCAS/UCAS Precharge Time tcEHCEL | tcp 10 — 10 — ns 22
EDO Page Mode RAS Pulse Width tRELREH | tRASP 60 100k 70 100 k ns 23

NOTES: (continued)

17.
18.

19.

20.
21.

22.
23.

Either tgcH or tRRH Must be satisfied for a read cycle.

toFF (max) and/or tgz (max) define the time at which the output achieves the open circuit condition and is not referenced to output voitage
levels. toFF is determined by the later rising edge of RAS or CAS.

twes. tRWD. tcwD, and tawp are not restrictive operating parameters. They are included in the data sheet as electrical char-
acteristics only; if twcs 2 twes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle. If towp 2 tcwp (Min), tRWD 2 tRwD (min), tAWD 2 tawp (min), and tcpw 2 tcpw (min), the cycle is a
read-modify—write cycle and the data out will contain data read from the selected cell. If neither of these sets of conditions is satisfied, the
condition of the data out (at access time) is indeterminate.

tcwy shall be satisfied by both LCAS and UCAS.

These parameters are referenced to LCAS or UCAS separately in an early write cycle and to W edge in a delayed write or read-modify—write
cycle.

tcpN and top are determined by the time that both LCAS and UCAS are high.

tRAgp defines RAS pulse width in EDO page mode cycles.

MCM218165B MOTOROLA DRAM
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ALL DEVICES: READ, WRITE, READ-MODIFY-WRITE, AND REFRESH CYCLES (continued)

Symbot MCM218165B-60 | MCM218165B-70
. Parameter Std Alt Min Max Min Max Unit | Notes
Access Time from LCAS /UCAS Precharge tcEHQV tcPA —_— 35 — 40 ns 11,15
RAS Hold Time from LCAS/UCAS Precharge tCEHREH | tCPRH 35 — 40 — ns
G High Hold Time from CAS High tceEHGL | tGHC 5 — 5 — ns
G High Pulse Width tGHGL tgp 10 — 10 — ns
Data Output Hold After CAS Low tcELDX | tCOH 5 — 5 — ns
Output Disable Delay from W tWELDX | twHZ 3 10 3 10 ns
W Pulse Width for Qutput Disable When CAS High tWLWH twpz 7 — 7 — ns
EDO Page Mode Read-Modify-Write Cycle LCAS/UCAS | tcEHWL | tcPwW 55 - 65 — ns 1
Precharge to W Delay Time
EDO Page Mode Read—Modify—-Write Cycle Time tCELCEL | tPRWC 68 — 75 — ns

TIMING DIAGRAMS

WORD READ CYCLE

RC
Vp——

- . .
\ 'RAS » ,
Vi — Y le——tgp——»

- lcsh —————— > tcRp ———

le——— tpop ——fe—— tRSH

.
UCAS, [CA I \\

e— tpap —»

e——— topg ———m]

t - 'RAL »
t ASC —» ltt—
ASR

— |._ tRAH ICAH

Vin— Y § 7
ViL— K. =
t<—>—‘RRH

'Res > re— TRCH —

Vi —

3

- tag ——

v tGa—

S XXX IIIIKXX
ViL— /< ;
e ICAC——» e lorr
- t
RAC P taz
Ve —
pqt-paie O HIGH-Z {ZX DATA OUT }
VoL —
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ViH —

RAS
ViL —

ViH
ViL

UCAS

(OR [CAS)

ViH
ViL

LCAS
(OR UCAS)

Vi

ADDRESSES
it —

Vig —

=

ViL —

ViH —
ViL —

[o]]

DQg-DQis YOH —

(ORDQ1-DQB) Vg —

BYTE READ CYCLE

la—— 1Rp ———

tRC
- tRAS >
s
I Y
- tcsH L
e—— tRCD ———»}=—— tRgH >

[«— tcRp —

le—— tCAS —>/

— T = 2

lt— tRAD —3 \—_
RAH — o |=— - RAL ————————»
ASR e IASC —m  |-— {CAH
A _.f. \
KOXCXXR ron XXX oo KX XXX XX XXX HIIA XXX
. N /
— le—IRCH
tRCS e e RRH

XXXXXXIXR

GA

RXXXIOXION

NEAXXXXR

AXX

la——— iRAC

lt— 1CAC —|

DOOKXAAXX

> la—— G2 ——

-

DATA OUT —E
N
terz—
DQ1-DQ8 YOH —
(ORDQS -DA6) v — HIGH-Z
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ViH —
ViL —

____ VH -
UCAS, [CAS
ViL —

ViH —
ADDRESSES
Vi, —

Vih —

=

ViL —

oon-om 4 7 OOOOCXXXXXR

ViH
ViL

OcAs ViH
(ORICAS) v,

[CAS
(ORUCAS)

Y
ADDRESSES

VIH
ViL

=

H—
Vi —

pas-pae v
(ORDQ1 - DQS)

DQ1-DQs ViH —
(ORDQ9-DQTE) y, _

WORD EARLY WRITE CYCLE

A

tAC
1RAS -

[

-t

tCSH

g

le—— tRCD ———»}e@—— tRSH r

le—— RP ——»]

‘4— tCRP ——|

[e— ICAS —»
/

+

— - T
- [=—1RaAH
1ASR T tasc ™ [ [ tCAH
-
OO on OO XX KIIXXIKKIIK,

tRAL ——————»|
- tWeH

LX)

DS -

DATAIN

KRR

BYTE EARLY WRITE CYCLE

RC

P

tRAS »

lt——— {RCD ————»l«——— tRSH

(i

tRp ——»

—— {CRP —|

XN

4\\<—— IcAS — /

7

> ety

S T
A = KOO e KR
TRXXIIITL | | KRR

NHXXXIKAIXXIIIOIHIHKAXXIIIIAIIIIIAAA)
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WORD DELAYED WRITE CYCLE

tRC
- tRAS » e RP —
Vi — i
- \ / \
L —
- toSH »
«— tACD _ﬂ‘— tRSH > lt—ICRP —»
Vi — - ICAS ——»|
[CAS, UCAS \ / /
= — e {r
tRAH |——
{ASR > tasc —>| -— tCAH
ViH — - 7
0 D T e
Vip — 7
tcWL —<—>‘
l«— tRCS t— IRWL—]
- »—twp
ViL — K y. /
—>‘ [—tap - > 1GH
VIH — 3
& JOOOOOOON /1 XXX
ViL —
4————tDH —————{
tog—T>
VIH — OPEN o
DQ1-DQ16 DATA IN
ViL — r
MCM218165B MOTOROLA DRAM
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BYTE DELAYED WRITE CYCLE

-t tRC >
- RAS > |la——tAP —
VM — \ /L N
RAS
ViL —
- tosSH >
l«— 'RCD —p}e————— ASH > |<—!<;RP —»

UCAS ViH — A —=
(ORLCAS) v, — \\ / f
—» ety
LCAs VYH — \

tRAH ) f-—

w

tASR tasC | (e ICAH

V'H —_ - R Yy N\
ViL — - 2 r
towL —<—>’

—T —1tRCcs t— (RWL—»|

e OO OO0
gD | =t

- TR, /| KRR

————1DH ——>|

=l

[l

[

tns

onsaroom omam XXXXXX)
ono-aae v, — JOOOOQOOOOOOOOORROOOOO0
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WORD READ-MODIFY-WRITE CYCLE

RWC -
- RAS F—tRP
VIH — 3
RAS \
viL — x 7
—> tr
l«——— IRCD ———wle——————1CAS » iCRP
__ ___ VIH—
UCAS,iCAS 1 \\ / /
Vi — — 1RAD —]
tASR - — |- tasc
RAH —™ | —» ICAH
" A i -
ADDRESSES W ROW m COLUMN ><>O<><><><>‘
Vi — 3 r
-t tawp - toWL 4
«————— ICWD ——— > («— tRWL —
tRCS — twp
Vi —
"y XXX XXXN \ XOXXXX)
ViL — le—— 1AA —»
- tRWD
ra—1GA le— 1GH ‘—{
5 JOOOOXXX /| NOOXXXX
ViL — A taD
-t tDH
ft—————— 1RAC > - tos
VIH — )
ViL — 7
-t ——
DQI - D16 IcAC ‘6z
VoH —
JX DATAOUT —
VoL — £
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BYTE READ-MODIFY-WRITE CYCLE

A

tRWC
tRAS > — tRp
ViH — 3
RAS \ \
ViL — K

la«—— RCD - 1CAS — ot tcRp

UCAS VH — \\ / /
(OR [CAS) Vil —
[CAS VH —
OR UCAS, / \
( b - <— 1RAD —>
tasn—>]

\ J

[— — tASC

RAH—™ [ —> — tCAH

VIH — r p r B
ADDRESSES m ROW m COLUMN
ViL — e _4 7

tawD e toWL

e————— ICWD —————» [«— tRWL —»]
tRCS T T™ la— tWP
ViH — N
Wy RO \
ViL — - tap|—> ~
- tRWD >
—{GA - GH
VIH — .
5w / KX
(c]s] tbH
~ re———— 1RAC - - DS
ViH —
ViL —
DQt -DQ16< cAc— T —> (e lGZ
VoW — 3
VOH OPEN J\ DATA OUT JE
VoL -
MOTOROLA DRAM MCM218165B
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UCAS, LCAS

ADDRESSES

EDO PAGE MODE WORD READ CYCLE

1RP ] g—
ViL — 3 vl \_
- 1CSH j¢——— tPC ———»] la— tRSH —»-
re— tRCD —> 1CPRH —— l=—»- tCRP
(— 1CRP e tCP —m] e (CP -] <—>,~‘CP
ViH — 3 \L' icas r N |- ICAS ’Zt__\_ - ICAS r
V”_ — \_ \r y, | N
tRAD = - tRAL —»l
tASR —™ w— —» e ASC — -— {ASC — - —{ASC
_ﬂ — IRAH [ 1C'AH _ﬂ - tC)'QH —» la— tcAH
V|H —_ ‘- i m r '
ZX ROW }®§ COLUMN 1 X><><>< COLUMN 2 X>O<>§ COLUMN N ROW
Vi — b K E - A k b
tRRH >
- IRCH—T*

tRCS"I

Vi — p
viL — M (KX
ra— tAA ——] —— tAA —— - tAA ——»
e— ICPA »  je— ICPA
«>—1GA fe—tGP -
Vi — r n
e — QOUOAXIN \
L-— tRAC tGHC
fcAc T ™ tCAC —te— tCAC —=
tCOH ™ - ‘6z
Vi - r v X -
pai-bats @{ Dout 1 Dout 2 }—@(
VoL — K
MCM218165B MOTOROLA DRAM
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EDO PAGE MODE BYTE READ CYCLE

— VK — A.\= IRASP ‘Z
viL — K 7 \_
la——— 1CSH l«—— tPC ——— ] lt— tRSH —m
— RCD —™ - ICPAH —— tcRp
‘bl = —CRP - ICP — e 1CP - »-1CP
iy — - 1CAS ' - lCAS > | e
UCAS ViH 3 J\ Z‘_ﬂ\ icAs ‘j/ / p
(ORLCAS) vy — N L -
[CAS YH —
tRAD - - - RAL ———
tasn™ —»  la—-tASC — a1 — tASC — —ASC
—» |=—tRAH <—tC|AH —> <——tc|AH —»  Je—icAH
ViH — i i R
ADDRESSES KX ROW §®§ COLUMN 1 ><>< COLUMN 2 X><><>§ COLUMN N X><><><>O< ROW
L — . " o,
tRRH
tﬂcs"l - tRCH
w
ViL —
lt— tAA ———] le— 1AA — -
[«—— icPA le—— tCPA
- IGA le— iGP
_VIH——CCC(\/CCCCO 2
ViL —
|<—— IRAC > IGHC
tfcac T ICAC Te— tcac
ICoH —™ 6z
VOH — ~
DQ9 - DQ16 YOH ®<
Doyt 1 Doyt 2
(ORDQ1 -DQ8) v — X out | out 75 <g x

DQ1-Da8 VIH —
(ORDQ9-DQ16) v, _

JAXKHKI XXX IIIIIIIIXXIXXIAIAKHKIIOO)

MOTOROLA DRAM

MCM218165B
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EDO PAGE MODE WORD EARLY WRITE CYCLE

RP
VIH — N[ tRASP ' m
AAS /N
ViL — \ 7
le——— PC ————»] lt— 1RSH —
— RCD —> icp —» < ICp -» tcRP -—
— -ty «—1CAS - {CAS - tCAS
____ __ VH— h L
UCAS,[CAs M \ N N
Vi, — <
CSH
1ASR —»~ ——1 - 1ASC — tasc —»] «— 1ASC
e tRAH - ICAH - ICAH <> (CAH
V|H — B | . ' p -
ADDRESSES ROW COLUMN 1 X><><>< COLUMN2 X><><>§ COLUMN N XX><><><><><><
ViL — K. = e 7
twes - WCSs - twes i
- »— WCH - tweH - tWCH
"o XX
w ViL — A . 2 .
- »— {DH
ips - tps
VoH — £ 3
VOL - ~
MCM218165B MOTOROLA DRAM
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EDO PAGE MODE BYTE EARLY WRITE CYCLE

Rp—j—>
— - IRASP >
ViH AL )
RAS \
ViL — \F 72
e tPC —————— jt— IRSH —»|
e—— tRCD —» e tcP —n la— tCp - iCcRP e —
— |a— i1 la—{CAS—» let— ICAS le—CAS
UCAS ViH — 1_% / J\ L_.\\
(ORLCAS) v _— | £ B
[cAs VM —_/
(ORUCAS) v —
l«———ICSH »
SR —> |w—  —» tASC — ASC  —»i | taSC
—| [w—1RAH - (CAH = [CAH - CAH
Vi — e - m
ADDRESSES ROW COLUMN 1 COLUMN 2 COLUMN N W
viL — k S e 7
twes nil twes - twes [
- WCH a1 tWCH WCH
W VIH —
ViL —
tDH tDH tDH
tos tpg—T tDs
0as - pate YoH Din 1 Din2 il DinN T
(ORDQ1 -DQB) vy, — in in in i
DQ1-DQ8 VIH —
(ORDQ9-DQ16) v, _
MOTOROLA DRAM MCM218165B
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EDO PAGE MODE WORD READ-EARLY-WRITE CYCLE

RP -
- t
ViH — ' RASP >
RAS y ] \
ViL — N
f——— ICsH fe—— tPC ——] fe— tRSH —
tRCD * {CPRH—— (== iCRP
——1 J—— CRP ra— ICP —a] ha—1CP - icp
ViH — - {CAS N |- lCAS - | [e—iCAS—] T m
UCAS, LCAS “ N\ / / \
viL — C - K
- ICAL ——m
tRAD - IRAL ——
tAsR—> |e— —» |e—{-1ASC —» tAsC —»{ | ASC
—- > la— {CAH

lt— tRAH ~ —»] e — tc,!AH — le— tCA'H

ViH — - 3 7 )

ADDRESSES ROW COLUMN 1 COLUMN 2 X><><>§ COLUMNN ROW
ViL — A = =

tRCS "] WCS > tWCH

_ViH —
w
ViL — \
e tap — e tAp —]
l—— tCPA - twp
- iGA
I
ViL — X
le—— tRac tDH
fcAC —T= icac—T* tWHZ ™
tcoH— [ — la— DS
V, J— PN N L r -
bat-pate O OPEN { Dout ! X Dout 2 x DoutN [y
VoL — N i ¥ C 7
MCM218165B MOTOROLA DRAM
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UCAS
(OR[CAS)

VH —

ViL

ViH
ViL

icas VH

ADDRESSES

=|

[o]]

ViL

VIH
ViL

ViH
ViL

ViH
ViL

DQ9 - DQ16 YOH
(ORDQ! -DQB) vy

DQ1-DQ8

ViH

(ORDGI-DQIE) v, __

EDO PAGE MODE BYTE READ-EARLY-WRITE CYCLE

tRP o
L tRASP ;;Ir

N ] \

la——— 1CSH le——— PC ———» lt— 'RSH —»

——IRCD— ICPRH——» = 1iCRP

e — ICRP — {CP —m] et —{CP «——»-1CP
— 3 \-— 'cAs s 3\<—ICAS—> Zp——;_ —iCAS—] a
— - N A \ 2 / \
- ICAL—»
tRAD - tRAL ——»|
tasR ™| |e— —m tASC — -l — 1ASC — T‘ASC
—  |la—tRAH [ et tc,claH — |t — th?H r. lt— {CAH
—_— - - -
Zx ROW )@X COLUMN 1 COLUMN 2 COLUMNN WXX Xrow

—_ - . - A - b,

‘RCS“’I - twes—T ™ tWCH
- \

l—— tAA —— > le—tan —»
- tGA

- K

l‘d—— RAC DY

tcac T tcaC T twhz 1 [
tcoH—™ e— —o» [ 1DS

- OPEN y, N N h
_ { Dout 1 Dout 2 7& Dout N_}}

KXIIKIXHKIOIXXXAKHKHKHKIIIXIIXXXXXXAK

MOTOROLA DRAM

MCM218165B
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EDO PAGE MODE WORD READ-MODIFY-WRITE CYCLE

tRp
tRASP >
Vg - e————{CPRH —————»
mAS 1 \
viL -
*—1RCD —  |j=—tcp tcp—7— 1CRP —
—»l |aty tPRWC ———
Vig — «— tCAS —»] |—\ l@— tcAS — > l«—— tcAS —» o—r
UCAS, LCAS \\ / \ \ i
viL - RAD Kk 7 X 7 K
tRAHt [-— i >— {CAH
tasR — | [e—lcaH «——1CAH tRAL >
— tAsC > tAsC -— 1ASC
ViH — \
s X I X e KRN, e KITTHAAK
viL - c c L
ROW - RWD ——» la——towp ——= - tcpw —————»
—ICWD — - ICPW ——— je——ICWD ——» - tRWL
tRCS —T T towi —fee— towL —{ re— — [ towt
WVIH - 4 j\ X J\
ViL - - tAwD ——= 4 tAWD ——— = K TAWD ———
tAA —Tee > e— AN —> jo1— tAA —
—] . - RCS
_VIH - /
¢ iL -
Lcpa—»f | H
—IRAC
tcac T —»=| la—1pg laa— {CAC —»| |-— ing a—{CAC —» l— tpg
v ,
VH - OPEN b OPEN OPEN F
L -
—4 — tDH —4 Fa— DK —-4 —1DH
pat - < > GD ™ GD ™ tab
DQ16
> |Gz —p] l— tGz —p l— {7
- Q QJ N
VoL - e\
o - —Dou! - — Dou2 ~ N Doy
MCM218165B MOTOROLA DRAM
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EDO PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

Rp
- RASP -
V=T [e———————ICPRH————» o
AAS \
ViL -
i »—1tRCD — e tcp icp—T—> tcRp -
— -t PPRWC —————
__ le— tCAS — le—— 1CAS ——»] e—— tCAS ———» 4—
TN TN N Y%
(ORTCAS) v - L ) L
[CASYH — \\
(ORUCAS) vy —
tRADT—Ta—>
tRAH —™1 - tCAH
1ASR - —  |e—ICAH - ICAH tRAL >
—» tasc | lai— 1ASC > tasc
VIH - b
ADDRESSES coL. 1 coL. 2 COL.N
VIL -
ROW - tRWD ——» le———tcwp ——» - tcpw —» l_
—ICWD ——m tCPW —————— -——tCWD —— = tRWL
tRCS T tewr — + towL —| e— — L— towL
V- ><><>7L — B R
W \
ViL - - tawp —» K tAwD ————» " AWD ——»
tAA — tAA —a
— —tRCS
*—iGA ™ twp
s Vig - -
Vi - oH
la——tRAC -ICPA — n
tcAC T — «tCAC— | —»| |w—1ipg
v I
Vig - ZXE OPEN X OPEN K OPEN
Dint Din2 DinN >—
DQY - ViL - 7l 4 K. n 7
DQte —»{ Y —-—l (— tOH —>{ la—tDH
(OR< -+ tGD -+ taD — 16D
DQt - i B i /74 > e—iG7 — etz
bl N, N 2l
V - AN r
o Dout1 N Dgy ~ — DgyN
MOTOROLA DRAM MCM218165B
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READ CYCLE WITH W CONTROLLED DISABLE

L ——
BAS VIH \
ViL —

n

- ICSH »>

la—RCD —— > ra——— 1A ————»»

TUCAS, [CAS VH — I \\ / /
ViL — la— tRAD—» :
tASR = tASC —  |e—
—»  |la-tRAH ICAH
ViH — 8
ViL — Kk 3 K
tRCS— T T™ RCH - WPZ

— VIH — o
" XXXXXXXK

iL — tA—

{GA—» <—TWHZ—>'

|

" AXSXHXXHIXHKXXHX
«—tcAc—»{ bt

tRAC -

A

fe—— tG7——»

[— 1} 7 —»]
VoH —
DQ1-DQt6 O { DATA OUT }
VoL —
HIDDEN REFRESH CYCLE
- tRC -l IRC———— e IR ——————]
jte———1RAS ———| |- IRP 'RAS a—{RP- tRAS ft— tRP -
gy - — (READ) (REFRESH) | |- (REFRESH)
RAS \ \
viL - 7
—o |17
<—{RCD - IRSH - {CRP
\\3= tcAS Z
UCAS, [CAS VH - K A
VL= AT tCAH
tagp ™ e ™ tasc
V| -
e 1~ OO s XK
L - —7
|
tRAH ™| RAL— ,|= tRRH
tRcs - tRCH
_ Viy -
viL - - tAA »
10RD - 167 |
- ViH - O C O O O <> <> c O O -laA—>
¢ v
L= k
I‘—‘CAC——F = tOFF

¥ A |
DQt-pats YOH ~ ~§ DATA OUT §—
Vou - . 2
MCM218165B MOTOROLA DRAM
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RAS—-ONLY REFRESH CYCLE

- RC
tRAS l———— 1Rp ————»

iCRp —f= - IRPC  |[«——ICRP

Vi -
UCAS, LCAS
ViL -

f,i\SR t—  —— IRAH ——]

ViH - - :
iL - K _A

»—IOFF

V _—
VoL -

OPEN

e

CAS BEFORE RAS REFRESH CYCLE

- tac - RC
ja—tRp —» |—tRAS — > |@——tRP—— |@—tRAS—»| |@—tRP-—
Vi — r s - X a R
mAs M \

tRPC <—»— {CHR ~¢—»1—APC | [@———ICHR—» tcap
tcpN—T* »— ICSR 1PN — 'csR
_____ VH - R -
UCAS, [CAS w \ \ /
ViL - 7
VIH -
ADDRESSES
viL -
L—tOFF
V, -
pai-pats OPEN
VoL -

ORDERING INFORMATION
(Order by Full Part Number)

Motorola Memory Prefix T— Shipping Method (R = Tape and Reel,
Blank = Rails for SOJ)
Part Number

Speed (60 = 60 ns, 70 = 70 ns)
Package (J = 400 mil SOJ)

Full Part Numbers — MCM218165BJ50 MCM218165BJ50R
MCM218165B8J60 MCM218165BJ60R

MOTOROLA DRAM MCM218165B
23



PACKAGE DIMENSIONS

J PACKAGE
400 MiL SOJ
CASE 986B-01
2 22 NOTES:
Sooon0ooooooonnonon.o0n 1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION D DOES NOT INCLUDE MOLD FLASH,

E1 TIE BAR BURRS AND GATE BURRS. MOLD
FLASH, TIE BAR BURRS AND GATE BURRS
SHALL NOT EXCEED 0.006 (0.15) PER END.
DIMENSION E1 DOES NOT INCLUDE INTERLEAD
FLASH. INTERLEAD FLASH SHALL NOT EXCEED

=== e e e e g m g g 0.010 {0.25) PER SIDE.

1 2 4. THE PACKAGE TOP MAY BE SMALLER THAN THE
PACKAGE BOTTOM. DIMENSIONS D AND E1 AND,

El HENCE, DATUMS A AND B, ARE DETERMINED AT
THE OUTERMOST EXTREMES OF THE PLASTIC
BODY EXCLUSIVE OF MOLD FLASH, TIE BAR

[A__' ‘ BURRS, GATE BURRS AND INTERLEAD FLASH,
BUT INCLUDING ANY MISMATCH BETWEEN THE

42x b1 TOP AND BOTTOM OF THE PLASTIC BODY.
5. DIMENSIONS bt DOES NOT INCLUDE DAMBAR
l$| 0.007 (0 18)© | Ci Al B PROTRUSION OR INTRUSION, THE DAMBAR

PROTRUSION(S) SHALL NOT CAUSE THE
—» e aox [e] SHOULDER WIDTH TO EXCEED b1 MAX 8Y
A3 MORE THAN 0.005 (0.13). THE DAMBAR

] INTRUSION(S) SHALL NOT REDUCE THE
SEATING SHOULDER WIDTH TO LESS THAN 0.001 (0.03

PLANE "— BELOW b2 MIN.
—» l‘_@ INCHES MILLIMETERS
I J L a2x b 2 E 0.004 (0 DIM| MIN | MAX [ MIN | MAX
a2 A | 01280148 | 325 [ 375
H} 0007 (0.18 @lCuBI At 0025 | — [oess | —
oos2 | — | 208 —
0035 | 0045 | 089 | 1.14

0015 | 0.020 0.38 0.50
0026 | 0.032 0.66 a8

A2

A3

b

b1
< - D | 1070 | 1.080 | 27.19 | 2743
E E | 0435 | 0445 | 1105 | 11.30

E1

E2

e

R1

[@]0.007(0.18)®@]c]A[B] 0,395 | 0405 | 1003 | 1028

0.370 BSC 940 BSC

0.050 BSC 1.27 8SC
0030 | 0040 | 076 | 101
A2, J J
|0]0.015(0.38)) 8]
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential orincidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary overtime. All operating parameters, including “Typicals”
must be validated for each customer application by customer's technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmiess against all claims, costs, damages, and expenses, and reasonable attomey fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

Mfax is a trademark of Motorola, Inc.
How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Motorola Ltd.; Tatsumi-SPD—JLDC, 6F Seibu-Butsuryu-Center,
P.O. Box 5405, Denver, Colorado 80217. 303-675-2140 or 1—800—441-2447 3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 81-3-3521-8315

Mfax™: RMFAX0@ email.sps.mot.com — TOUCHTONE 602-244—-6609 ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
— US & Canada ONLY 1-800-774-1848 51 Ting Kok Road, Tai Po, N.T,, Hong Kong. 852-26629298
INTERNET: http.//www.mot.com/SPS/
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