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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 0.4y 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 MCM218165BYV is designed to operate from a single 3.3 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—small-outline package (TSOP II).
¢ Single 3.3V £ 0.3 V Power Supply
+ Extended Data Out (EDO) Page Mode Access
¢ LVTTL-Compatible Inputs and Outputs (Vcc = 3.3 V)

e 2 CAS Byte Control

¢ RAS-Only Refresh

o CAS Before RAS Refresh
Hidden Refresh

1024 Cycle Refresh: 16 ms
Fast Access Time (tRAC):

MCM218165BV-60 = 60 ns (Max)

MCM218165BV-70 = 70 ns (Max)

» Low Active Power Dissipation: 990/935 mW (Max)
+ Low Standby Power Dissipation: 1.8 mW (Max)

e & o

1M x 16

MCM218165BV

EDO
1024 Cycle Refresh

J FACKAGE
400 MIL SOJ
CASE 986B--01

T PACKAGE
400 MIL TSOP 1l
CASE 985A-01

PIN NAMES
AO-A9 ... ............ Address Input | UCAS, LCAS .. Column Address Strobe
DQ1-DQ16....... Data Input’/Qutput | Ve ... ... ... Power Supply (+ 3.3 V)
G OutputEnable | Vgg - .ooovvviiiiiia s Ground
W Read/Write Enable | NC .................. No Connection
RAS ............ Row Address Strobe

This document contains information on a new product. Specifications and information herein are subject to change without notice.
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© Motorola, Inc. 1996
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PIN ASSIGNMENTS

400 MIL SOJ 400 MIL TSOP It
vecl1e 42 vss Vec g 1e S0 Vss
pat1 g2 49 1 DQ16
pat [} 2 41 [1 bate paz2 g 3 48 1 DQ15
a2l 3 20 [] pats pa3 g4 47 1 DQ4
D4 (5 46 [1 DQ13
pasf] 4 39 [] bQ14 Ve 46 451 Vsg
DQ4 ] 5 38 [] pQi3 DQs5 O 7 44 1 pQt2
DQs [ 8 43 P pQtt
veel] 6 37 [] vss a7 g9 42 p DQ10
DQs [| 7 36 [] DQ12 Das [ 10 41 P DQ9
NC [ 11 40 ) NC
pas[] 8 35 [] Dat
par[] 9 34 [} oato
NC [ 15 36 [ NC
Das [] 10 33 [] D@9 _
[ i NC [ 16 35 I [CAS
NC ] 11 32 [J NC w17 34 P UCAS
NC [] 12 31 [} LCAS s Q18 BPG
NC [ 19 320 A9
will 13 30 [J UCAS NC [ 20 310 A8
AR [ 1 006 A0 21 300 A7
A1l 22 291 A6
NC[| 15 28 [] A9 A2 23 281 A5
(
Ne[] 16 27 [} A A3 24 270 A4
Voo 0 25 26  Vgg
AOH 17 26 [] A7
Al[] 18 25 [] A6
A2[] 19 24 {] As
A3[] 20 23 ] A4
vee[] 21 22 [] Vg
MCM218165BV MOTOROLA DRAM
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BLOCK DIAGRAM

CONTROL -
LOGIC »

Y ]

DATA IN BUFFER

(—

1AT

[d

®

®
DQ16

NO. 2 CLOCK
GENERATOR |
[ | DATA OUT
| o] BUFFER o5
= COLUMN COLUMN
| ADDRESS DECODER
A0 O—> BUFFERS (10) F—7F
A1 O—» v °°° v v
REFRESH
A2 O—> CONTROLLER SENSE AMPLIFIERS
/O GATING
A3 O— ‘
Oo—> REFRESH 1" to2ax1s f
M \ (Y \
COUNTER o
A5 O—> > =
[a g
A6 O—» =48], MEMORY
o—» ROW 28| 8 1024 ARRAY
A7 o
ADDRESS o - 1024 x 1024 x 16
A8 O— BUFFERS (10) —
‘ [
A3 O— :j > -
BAS NO. 1 CLOCK
o >
RAS GENERATOR
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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 X Row Column | Data In
Write: Lower Byte (Early) L L H L 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 H-L | HoL H L N/A | Column | Data Out 2
EDO Page Mode | 1st Cycle L H—-L H—L L Row Column | Data In 1
Write 2ndCycle | 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 Write ondCycle | L HoL | H=L | H—=L | L»H | N/A | 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 Before 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)

Rating Symbol Value Unit
Power Supply Voltage 33V Vee ~-051t04.6 "
Voltage Relative to Vgg 3.3V | Vin: Vout -05t04.6 \
Data Out Current lout 50 mA
Power Dissipation Pp 1.0 W
Operating Temperature Range TA 0to+70 °C
Storage Temperature Range Tstg ~565t0+ 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.

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields; however, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high—impedance

circuit.

MCM218165BV
4

MOTOROLA DRAM



DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =33V 03V, Ta =0to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Ail Voltages Referenced to Vgg)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voitage Range) 5V Vee 3.0 33 3.6 \
Logic High Voltage, All Inputs 5V VIH 2.0 - Vee +0.3 \"
Logic Low Voltage, All Inputs 5V VIL -03 — 0.8 A
DC CHARACTERISTICS AND SUPPLY CURRENTS (All Voltages Referenced to Vgg)
MCM218165BV~60 | MCM218165BV-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—2Z)n — 2 —_ 2
(CMOS interface RAS, CAS 2V —-0.2V,
Data Out = High~Z)n — 0.5 —_ 0.5
Power Supply Current During RAS—Only Refresh Cycles lcca — 180 — 170 mA 2
(RAS Cycling, CAS = V|, tc = Min)
Power Supply Current During EDO Page Mode Cycle (tpc = Min) lcca — 100 — 90 mA 1,3
Power Supply Current During CAS Before RAS Refresh Cycle Iccs — 180 — 170 mA
(trc = Min, RAS, CAS Cycling)
Input Leakage Current (0 V < Vin < Vo) likg() -5 5 -5 A
Output Leakage Current (0 V < Vgt < Vo, Data Out = Disable) likg(0) -5 5 -5 5 pA
Output High Voltage (loH = — 5 mA) VOH 2.4 — 24 —
Output Low Voltage (IgL = 4.2 mA) VoL — 04 — 0.4
NOTES:
1. Icc 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 Vo and Vgg pins will be suppiied with the same voltage.
CAPACITANCE (f = 1.0 MHz, T = 25°C, Vo = 3.3 V £ 0.3 V, Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Max Unit | Notes
Input Capacitance AQ - A9 Cin 5 pF 1
G, RAS, UCAS, LCAS, W 7
Input/Output Capacitance DQ1 - DQ16 Cio 7 pF 1,2
NOTES:
1. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = 1 AVAV.
2. LCAS and UCAS = V|4 to disable data out.
MOTOROLA DRAM MCM218165BV
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vecc =3.3V 0.3V, Ta =0to 70°C, Unless Otherwise Noted)

Input Timing Reference Level ........... VIH=20V,VIL=08V Output Timing Reference Level ........ VOL=08V,VOH=20V
InputPulselLevels ........................... ... ... Oto3.0V Outputload ........................ One TTL Load and 100 pF
InputRise/Fall Time .......... ... ..., 2ns
ALL DEVICES: READ, WRITE, READ-MODIFY-WRITE, AND REFRESH CYCLES (See Notes 1, 2, 3, 4, and 5)
Symbol MCM218165BV-60 | MCM218165BV-70
Parameter Std Alt Min Max Min Max Unit | Notes
Random Read or Write Cycle Time tRELREL trRc 110 — 130 -— ns
RAS Precharge Time tREHREL | tmRP 40 — 50 — ns
RAS Pulse Width tRELREH | tRAS 60 10k 70 10k ns
LCAS/UCAS Puise Width tCELCEH | tcAs 10 10k 12 10k ns
Row Address Setup Time tAVREL tASR 0 —_ 0 — ns
Row Address Hold Time tRELAX tRAH 10 — 10 — ns
Column Address Setup Time tAVCEL tAsC 0 — 0 — ns 8
Column Address Hold Time tCELAX tcAH 10 — 15 — ns
RAS to LCAS/UCAS Delay Time tRELCEL | tRCD 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 {CEHREL | tcRP 5 — 5 — ns 11
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 tRVRY REF — 16 — 16 ms 12
CAS to Output in Low—Z t{CELQX fcLz 0 — 0 — ns
Access Time from RAS tRELQV | 'RAC - 60 — 70 ns 13
Access Time from LCAS/UCAS tcELQV | CAC — 18 — 20 ns |14,15
Access Time from Column Address tavav tAA — 30 — 35 ns | 15,16
Access Time from G tgLQV tGA — 15 — 18 ns
NOTES: (continued)

1. AC measurements assume tT = 2.0 ns.

2. Aninitial 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.

. All Ve and Vgg pins will be supplied with the same voltages.

. tRAS (Min) = tpwp (Min) + trwL (mMin) + tT in read—modify-write cycle.

. tcAs (min) = towp (Min) + towL (mMin) + t1 in read-modify-write cycle.

. tagc (min), tres (min), twes (min), and tRpc are determined by the earlier falling edge of LCAS or UCAS.

. Operation within the trcp (max) limit ensures that trac (max) can be met. tRcp (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.

10. Operation within the tRaAD (max) limit ensures that trac (max) can be met. tRaAp (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.

11. tcRrp. tCHR: tRCH: tCPA. and tcpw are determined by the latter rising edge of LCAS or UCAS.

12. Vi (min) and V) (max) are reference levels for measuring timing or input signals. Transition times are measured between Vi and V)| .

13. Assumes that trcp < trep (max) and tRap < tRAD (Max). If tRoD or tRAD is greater than the maximum recommended value shown

in this table, tgaC exceeds the value shown.

14. Assumes that tRrcp 2 trcD (max) and tRAD < tRAD (max).

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

16. Assumes that tReD < tRcD (max) and tRAD 2 tRAD (Max).

W

O oONOW;

MCM218165BV MOTOROLA DRAM
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ALL DEVICES: READ, WRITE, READ-MODIFY-WRITE, AND REFRESH CYCLES (continued)
Symbol MCM218165BV-60 | MCM218165BV-70

Parameter Std Alt Min Max Min Max Unit | Notes
Read Command Setup Time tWHCEL tRcs 0 — 0 — ns 8
Read Command Hold Time to LCAS/UCAS tceHwx | trRcH 0 — 0 — ns | 11,17
Read Command Hold Time to RAS tREHWX | tRRH 10 — 10 - ns 17
Output Bufter Turn-Off Time {CEHQZ toFF 0 15 0 18 ns 18
Output Buffer Turn—Off Time from G tgHQZ taz 0 15 0 18 ns 18
Write Command Setup Time tWLCEL twes 0 — 0 — ns 8,19
Write Command Hold Time tCELWH 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 | towL 15 — 18 — ns 20
Data In Setup Time tDVCEL tps 0 — 0 — ns 21
Data In Hold Time tCELDX tDH 10 — 15 — ns 21
W to Data In Delay twLDV twD 10 — 10 - ns
Read—-Modify-Write Cycle Time tRELREL | tRWC 133 — 157 — ns
RAS to W Delay Time tReLwL | tawD 77 — 89 — ns 19
LCAS/UCAS to W Delay Time tceLwL | 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) | tceLceEL | tcsR 10 — 10 — ns
LCAS/UCAS Hold Time (CAS Before RAS Refresh) tRELCEH | tCHR 10 — 10 — ns 1
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 tRELREL tpc 25 — 30 — ns
EDO Page Mode LCASAUCAS Precharge Time tCEHCEL tcp 10 — 10 — ns 22
EDO Page Mode RAS Pulse Width tRELREH | tRASP 60 100 k 70 100 k ns 23

NOTES: (continued)
17. Either tRcH or tRRrH Must be satisfied for a read cycle.
18. toFF (max) and/or gz (max) define the time at which the output achieves the open circuit condition and is not referenced to output voltage

19.

20.
21.

22,
23.

levels. toFF is determined by the later rising edge of RAS or CAS.

twes: tRwWD. 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 tcwp 2 towp (min), tRwWD 2 tRwD (min), tawD 2 tawD (min), and tcpw = 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.

tcwL 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 tcp are determined by the time that both LCAS and UCAS are high.

trasp defines RAS pulse width in EDO page mode cycles.

MOTOROLA DRAM MCM218165BV
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ALL DEVICES: READ, WRITE, READ-MODIFY-WRITE, AND REFRESH CYCL.ES (continued)

Symbol MCM218165BV-60 | MCM218165BV-70
Parameter Std Alt Min Max Min Max Unit | Notes

Access Time from LCAS /UCAS Precharge tceHaQv | fcra — 35 — 40 ns | 11,15
RAS Hold Time from LCAS/UCAS Precharge {CEHREH | tCPRH 35 — 40 — ns

G High Hold Time from CAS High tCEHGL | tGHC 5 — 5 — ns

G High Puise Width IGHGL tgp 10 — 10 — ns

Data Output Hold After CAS Low tcELDX | tcoH 5 — 5 — ns

Output Disable Delay from W twELDX | tWHZz 3 10 3 10 ns

W Pulse Width for Output Disable When CAS High twiwH | twpz 7 — 7 — ns

EDO Page Mode Read-Modify-Write Cycle tcCEHWL | tcPw 55 — 65 — ns 1
LCAS/UCAS Precharge to W Delay Time

EDO Page Mode Read—Modify—Write Cycle Time tCELCEL | tPRWC 68 — 75 —_ ns
MCM218165BV MOTOROLA DRAM



TIMING DIAGRAMS

WORD READ CYCLE
v - tRc
—_— - —
mAs M \— taas > / :
Vi — Y e— gp——
lcsH - leRp ——
¢« —— tpop ——wl@——— lngy >
VIH . p——— tCAS —
UCAS, LCAS D \\ / /
v, — N
L — tpan —
tRAL
tasp e | 'ASC—> je—
—» e tRAH »— ICAH
VIH -_ e a
ADDRESSES ><><><>< ROW COLUMN <><><><><
Vi — ] /
- 'RRH
tacs > f—— tRCH —=
V'“X>OO<X><>O<>’ NXAXXXX
ViL — tan
{p—
GA
Vi — 3
5 £ ><><><><><><><><><
ViL—
e—— CAC —— S ‘oFF
- 'RAC
e— {17 - gz —
Vou — _j N\
- DQ1 - DQ16 HIGH-Z DATA OUT
Ve — \ q 4
oL
MOTOROLA DRAM MCM2181658BV
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BYTE READ CYCLE

tRC

RAS — ™

Vv~ ] £ —
S \r ’/ \_
- 1CSH ——————»
re——— IRCD ———»le—— tRgH - le—— tocpp —|
UcAs VIH — T\ [« 'CAs —> .
(OR LCAS) vy — - \\r / /
s Yk — \
(ORUCAS) v, — e tap > \
iRAH —» |w— tRAL —————»
tASR = 1ASC —»  |e— | tCAH
ViH — F + —
ness 1~ 00 ron XK cmm KOOI
ViL — X
—»|  f=—theH
tRCS —le - RRH
w XXX ROXXXXXX)
W
ViL —
- Ga
& — XX OO
ViL — K /< \
L- tCAC —» l-— tOFF ——]
DQg-DQts YOH — < tRAC e« 17—
(ORDQ1 D38 Vor — {  oamour _E
iy
toLz—
DQ1-Da8 VOH —
(ORDQ9~DQ16) vy _ HIGH-Z
MCM218165BV MOTOROLA DRAM
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RAS

UCAS, LCAS

ADDRESSES

=l

VoH
DQ1-DQ16
ol

WORD EARLY WRITE CYCLE

- tRC -
- tRAS » |a— RP —
ViH — \ / N
viL — =
-t tcsH >
l@a—— tRCD ————mle— 1RSH > |4~ {CRP ——»|
viL — — - {7 \ / /l
™ [*—'RAH
ViH — o
v ROW COLUMN
L — =
L—tRAD tRAL————»
tWCS = - tWCH
e — QOOOOOOON XXX
ViL — K 2
DS —ea— -t »— iDH
- r R
XA o XXX
- Iy,

BYTE EARLY WRITE CYCLE

- tRC »
—_ VH — X ol £ \
RAS H \- tRAS Z
v — J \
L = l«—— tRp ——»
- csH -
le—— tRCD ———»}«——— tRSH le— {CRP ~——a»]
UCAS Vi — J\\‘— 'cas —= / 7
ORLCAS —
( ) Vit —ie |— T 2 5
cAs YH — / \
(ORUCAS) v — RAH lt— - tRAL ———— |
ASR —<—:r tASC —~| e AH
A R
s 2~ T o0 XXX _eommn K OOOOOOOTIIRX
||_ —_ 4 A
|<— {RAD —m=
—»—tWCH
" <XYO<>OO<>O<X LXK X XXX AXKXXAXXNKK
w
ViL —
tps > - 1DH
Dao-0Q1s VIH — v \ .
pQi-pas VIH —

KHXXXXOXKAIXIIIAXIIXIAIIIHKIXIIIN NN

(ORDQ9-DQTE) v, _

MOTOROLA DRAM MCM218165BV
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WORD DELAYED WRITE CYCLE

- tRC
- tRAS le——IRP — ]
Vi —
ViL — o
le—— 'RCD _’Ej tRSH > le—ICRP —»|
VK - \ tCAS ——» /
LCAS, UCAS
Vi — o e /
RAH » |-—
1SR tASC — [ = ICAH
VIH — a p a B
ADDRESSES ><><><><>§ ROW m COLUMN W
ViL — - v, K 7 V4
towL —<—4
l—tRCS — (RWL
- o
ViH — \
w
a — OOV N XX
—>| |<—tGD »— iGH
_ Vg — 7
6 viL —
l————tpH ————»
tos— ™
a— XXX 3 X XXX
DQ1-DQ16 DATA IN <><><
ViL — /
MCM218165BV MOTOROLA DRAM
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BYTE DELAYED WRITE CYCLE

- RC
1RAS » |e—IRP —»
VIH _ N
o / \
- tCSH >
fa—— RCD ——mle——— tASH » ’<—tcnp—>
m VIH — \‘ — tCAS _.'/
(ORLCAS) v, _ \ f
— {7
CAs VIH —
(ORTCAS) v —
tRAH |——
tASR tasc | re— tCcAH
ViH — F f )
vIL — C K
L‘ tewL —4—-'
RS t— tRWL—
- typ
Vg — 7 \ ’ A\
" — JIXXIXXHIY N LXXXXXXXXXX,
—-1 e—1t6D - iGH
6 OO/ NI XKXHNN
G
ViL —
le———tDH ——————»
tps—T™
DQ9-DQ16 VIH — OPEN
(ORDQ1-DQ8) v, _ r DATAIN X><><><><><>
DQ1-D08 VIH — / \
(ORDQ9-DQ16) v, _ /
MOTOROLA DRAM MCM218165BV
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WORD READ-MODIFY-WRITE CYCLE

- tRWC
tRAS > —» -RP
ViH — 3 F—,
RAS \
ViL — yk 7
—» {7
e tRCD —— e 1CAS CRP
Vg —
UCAS,iCAS N \\ /
viL — a«— tRAD —] 4
1ASR ot — — tASC
tRAH ] - ~—1cAH
v gl —ﬂ
H— B - p
ADDRESSES :><><>¢ ROW }@{ COLUMN X><>< X X X
L — E
- tawp » e oWl 4
e« WD ——— o | tRWL —
tRCS —feat—> -— WP
i \ X0
ViL — je— 1AA
- tRWD .
< 1GA — (GH -\
"oy ‘ XXX
s /
Vi — A ‘ GD
«—»l—1pH
a— tRAC »—{Dg
/\;”.1 — \
ViL — 7
o= —
DQ1 - DQ16< IcAC 6z
VoH —
) { oamaour
\OL - 2
MCM218165BV MOTOROLA DRAM
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BYTE READ-MODIFY-WRITE CYCLE

e tRWC »
- tRAS » |[a——1Rp
o VIH — —3\ ZF - N
RAS Vi — | \
e
l«——— 1RCD tcas > <« = ICRP
UCAS VH — -
(OR LCAS) v — \\ / /
[CAS ViH —
(OR UCAS) v — / . ap > \
tASR . — tASC
—;LH ] |t— — le— ICAH
Vi — a r 3
- tawD 4———-»’—- tCVIVL
e ICWD —————»| [«— RWL —»]
7w OO0 N AXXX
ViL — l—— tA A | —— >
- tRwD >
re—{GA tGH
ViH — F 3
5w QSOOKXX / KOXXXL,
'ch) toH
le——— tRAC - DS
V —
v'H OPEN DATA IN ><>O<><
iL—
DQ1 -DQ16< AT+ —> |[*-laz
V —_
VOH OPEN ( amaour
VoL — i
MOTOROLA DRAM MCM218165BV
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EDO PAGE MODE WORD READ CYCLE

tRp —# -—
VM — AK: tRASP >
RAS iL — K j \_
e——— tCSH je——— tPC ——»] le— tRSH —
—— tRCD —» ICPRH ——  [e—w-lcRP
——I s — tCRP - ICP —» L— icp - J tcp
 VH = = 1CAS = ICAS -~ —\ = (CAS F—
UCAS, LCAS % ’\ /
ViL — = ~
tRAD tRAL ‘_4
tASR —> e —= |« tasc tasc —7 tasc
s la—1RAH l— tcAH — — 1CAH — - {CAH
VH — I r : —\
ADDRESSES ROW @®< COLUMN 1 COLUMN 2 COLUMN N ><><><>< ><><ROW
viL — = = 7 7
IRRH >
tRCS"I [ tRCH—Te—>
_VIH—7 <
l—— AN —— ] F— tAA — - AA —
e—— CPA > [«— ICPA >
»— GA j-— GP - iGa

o~ 0000000 N AKX
L——tRAc > 1GHC

|=—tOFF
tcAC —T— ICAC = > Icac > — 1OFF
fcoH—™1 »— 167 «—»—1G2

Vo — @Z % opEN
DQ1-DQ16 Doyt 1 Dout2 D_®< DoutN }7
VoL — L_‘;

MCM218165BV MOTOROLA DRAM
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_ VH—

UCAS
(ORLCAS)

LCAS
(OR UCAS)

ADDRESSES

ol

DQQ - Da16 YOH
(OR DQ1 - DQB) yg

ViH

ViL —

ViH —

ViL —

VIH —

viL —

ta

ViL —

ViL

ViL

EDO PAGE MODE BYTE READ CYCLE

tRP —™ -
|- tRASP >
\ /N
- 7
la— tCSH le— tPC ———— ] lat— tRSH —
ra—— 1RCD —»| - ICPRH ——»{ t= icRp
-—ICRP e ICP —> e ICP - icp
5\ [« ICAS J\<~ t{CAS | Jr——\ = ICAS n
N\ AN / N\
RAD - - tRAL ——»
N B e tasc — -— ASC — «—{ASC
—» | IRAH Jot— tCIAH — |t — ‘C'AH — le—{CAH
ViH — F i i 7
ROW COLUMN 1 X>O<X COLUMN 2 m COLUMNN X><><>< ><>< ROW
L . . —_
tRRH
YHCS_’I t— tRCH -
Vi — X Q g 2
le—— AN ——>»] o AN ———] - 1A —|
re—— tCPA > |e— ICPA »
1GA l«— tGP o tGA
QOOOON L “
K \T / Vi ><X
|<— 1RAC > < (GHC
- |—1OFF
iCAC tCAC tcac > — tOFF
tCOH —™ - - 1GZ . 6z
i N OPEN
N

DQ1-D8 VH — \ \
(ORDQ9-DQIE) v, — / /
MOTOROLA DRAM MCM218165BV

17



EDO PAGE MODE WORD EARLY WRITE CYCLE

tRp
s Vi — - 1RASP » / =
ViL — K —
e tPC —— |t— tRSH —
l«—— tRCD —» a— tCP —| (- iCp - tcRp —
.ty re—ICAS r— tcas L—‘CAS
Vg — R N\
UCAS,[CAS \ \
Vi — 3
e« 1CSH
— > [eTWsC —» 1ASC —» «— tASC
< {RAH - tcAH - tCAH - ICAH
ViH — 3 - ) A
ADDRESSES ROW COLUMN 1 COLUMN 2 COLUMN N WM
viL — A k A -
wes - twcs FL twes -
- »— WCH —»1— tWCH »— tWCH
W KOOOOKX
ViL — A
toH tDH DH
g 1™ tps tps
Vo —
VoL —
MCM218165BV MOTOROLA DRAM
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EDO PAGE MODE BYTE EARLY WRITE CYCLE

tRP |
ﬁx— VIH —_— _\_\A 1RASP i -~
5 \
viL —
- PG ————» l«— tRSH
[ —— tRCD — et ICP — - tICP -»] tCRP .
— [ ir —{CAS—o - 1CAS re—{CAS
el N /N R
(ORLCAS) vy, —
[cAs VH —
(ORUCAS) v, —
e——1CSH
tASR—ﬂ e — -—>| tASC —] tasC — «— taSC
—| = IRAH - ICAH < 1CAH <> {CAH
V|H — 2 X\ i N p
ADDRESSES ROW §®§ COLUMN 1 X><><>< COLUMN 2 XXXX COLUMN N X><><><><><><><
ViL — k. 5 = A &
twes - twes nl wes nE
- »— tWCH WCH <—»{— WCH
ViL —\ 7 /
tDH 1DH - »— Dk
tps DS DS
oot -oam v, — QOO | XHXXXXX
Din 1 Din 2 DinN
(OR DQ1 -DQ8) VoL — L in in in i \

DQ1-DQ8 VIH —
onoga-oar g, _ JIOQOOOOOOOOOOOIIXHIXX,
MOTOROLA DRAM MCM218165BV
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VK
RAS

tASR —1

VIH —
ADDRESSES
ViL

EDO PAGE MODE WORD READ-EARLY-WRITE CYCLE

tRASP

T
rf

le———— 1CSH

t—— PP —— ]

re——1RCD—— {CPRH—— | iCRP
<t torp e icp ~—lcp—» P
¥\ r=ICAS N |e—iCAS—» _——\ fe—ICAS—>] '
\“ \F 72 . 2 /
ICAL—»
IRAD | IRAL ——»
fe—  —» a1 1ASC —» tasc —» rar— tASC
—» |l IRAH — <—tC/|AH — <—tClI\H - lt— ICAH
- v - - - P |
ROW >®< COLUMN 1 1§<><><><~ COLUMN 2 1% COLUMN N-,WMOW

L ‘—
IRCS"I twes > > tweH
O A
ViL — 2
la—— tApA —» AN —
l«—— tCPA > tWo
-»— {GA )
% 2O
ViL — Kk
[<—tHAC > <« tpy
caC ICAC twHz ™1 ]
tooH ™ l—{Dg
V, — 4 - —
bai-pate OPEN — Dout Dout2 DoutN |p
VoL — K ,
MCM218165BV MOTOROLA DRAM
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EDO PAGE MODE BYTE READ-EARLY-WRITE CYCLE

RP -
V- - 1RASP >
RAS N \

ViL —

A

dl

7

e———— lCSH ¢—— P ———— lt— tRSH —
— tRCD —— - {CPRH——— 'CRP

- — ICRP t—ICP —m —{CP—m] icp
e 1CAS N _ [« 1CAS® | (e—IiCAS—» r B

-—I
Vi —
RS N\ N 4 N VSN
icAs VIH —
(ORUCAS) v — \

- ICAL —
tRAD = - - IRAL ——=
ISR —™ [w— tasc —n tasc — et — tASC
—

la—tRAH  [— ot tC,t\H ——- | tCAIH l— {CAH

ViH — 3 i & R 7
ADDRESSES ROW COLUMN 1 COLUMN 2 COLUMNN X><><><\><>< ROW
L — 3 = 7

wos | M- wes T WeH
_ VH —7 /
w ViL —-M \ 7
lg—— tAp — lat——tAA —
re—— tCPA twp >
> 1GA
_ViH—
&y XXXXXXXXN
le——— tRAC 1 'oH
lcac T tcac WHZ =™ [
tcoH>1 [~ TS
v _ Ar 2 XA Yy

onsi a2, _)OQQQOOOROOOOOOOOUNXXL

MOTOROLA DRAM MCM218165BV
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EDO PAGE MODE WORD READ-MODIFY-WRITE CYCLE

tRASP

tRP

r-——tCPHH — !

ms H —\
viL -
tRCD — [ tcp tcp > tCRP —=
Vi - ja— 1CAS — le—— ICAS ———»] e—— CAS > —
UCAS, LCAS \\ \ / \ i
ViL - tRAD > K 7 K 7 K 2
tRAH - #— {CAH
tASR —> j=—1CAH > (CAH tRAL
—a»] le—-tASC -i— tASC —><1—fASC
ViH - R \ \
ADDRESSES COoL.1 coL.2 COL.N >< ,
viL - > =
ROW tRWD ——1 -« towp ——»| | | CPW ——»
la—ICWD —— - tCPW ——————» a—tCWD ———» »— tRWL
tRCS —* towL —p=— towL <r ~—1o e— WL
_ViH - F R 3 X
Vi - tAWD ——-\L: tAWD —— | K] IAWD ——f 5
-— AN —o]
. - IRCS
—1GA P twp
Ligpa —»] | GHP m
—tpg  re—ICAC-» | —m| [|w—tipg
OPEN i E
} DinN
DQf l— tpH —-t-i laa—1DH
y — 1GD
DQ16 et
Vo - 7 I N 4 K
oL - N\ N\ Y N\ Y
— Doyt!  — Doy ~ — Doy
MCM218165BV MOTOROLA DRAM
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EDO PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

tRP
- RASP >
Vg — =) i« tCPRH ———————|
R_AS IH \ (
ViL -
»—1RCD — — tcp tcp > tcrpP
- ety PPRWC ———
UCAS VIH — *\\- +— [CAS > / *\‘— IcAS ——» / \4— {CAS ————»] i_
(ORLCAS) vy - N 2 r v o 2
[CASVH — / \
(ORUCAS) vj —
tRAD
tRAH ™ - »—{CAH
TASR—] = —» |=—1CAH - tcAH RAL >
—» tasc » tasc — 41—— tasc
ViH — ) / N\
ADDRESSES coL. 1 coL.2 COL.N
ViL - \
La—ICWD — - ICPW ————» l«——tCWD » > RWL
RCS tcwL —|i<— towL — re— ——{ —— WL
e ’ J X
W
ViL - - tAWD —>\L tAWD —>\L.. tAWD 3 \F
tAA - tAn —] et — tAA —
— . — tRCS
ViH -
s /
viL - -
la—tRAC icPA —f
toac T -» [@—1tpg |« ICAC»{ [ —» =—1ps ICAC—| | —»| [@—1pg
/- N 's
Vi ~ OPEN OPEN OPEN
DQY - IL - 3 K
DQ16 —>I lat— tDH ——’ la— tDH —Pl le—1DH
(OR ™ tGp ™ tGD o D
DAt - — 4—{62 —p» let— th — st — tGZ
DG8) | Vo - A N 7 N A N
VoL - NS LN 4 XN
~ - —Dgy! - — Doy ~ — DouN
MOTOROLA DRAM MCM218165BV
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ViH — 3

READ CYCLE WITH W CONTROLLED DISABLE

RAS \
ViL —
tcsH >
la—— tRCD ——>la—————1CAS ————
UCAS, [CAS VIH — | et \\ / /
ViL — -— tRAD— a
tASR = IASC —w»  |-—
—»|  |etRAH - tCAH
apDRESses M T /
ROW COLUMN W
Vip — o 3 /
tRCS » taeH — T >te— WPZ
T~ XXXXXXKXY
ViL — - AA—————————
tGA—% — WHZ—
S A XXX
ViL — /
: je——tCAC—— 4——,—— tGD
- RAC
et 7— «——— lGZ——»
VOH —
DQ1-DQte O {Xx DATA OUT N
VoL —
HIDDEN REFRESH CYCLE
-« 1RC - IR ————»l«——RC—— ]
[e——— 1RAS —7 tRP = {RAS AP - tRAS et tRP -
- — (READ) (REFRESH) (REFRESH)
RAS \
viL - —
— T
e—1RCD «—>1—RSH 1 tCRP
\‘ {CAS Z
UCAS,[CAS VIH - X 7
ViL- AT = ICAH

XXX

—
ViH —-
ADDRESSES ROW COLUMN }
ViL -
lagt——

»1— tRRH
=1—RCH

tAA
tORD —

= OOO00CO00 ]
G
ViL - K

—» 1G7

AKX

[—

AXX0

V —_
DQ1-pQ16 O

I-—tCAC —»

tt——RAC ———————— ]

toFF

—OFF —>

VoL -

DATA QUT

I

MCM218165BV
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RAS-ONLY REFRESH CYCLE

- 'RC >
tRAS > |«——iRp ——;

T N / AN

ICRP «—>— tRPC »— ICRP

______VH -7
UCAS, LCAS
viL -

t/{\sn e j«——RAH —

omesses 1 XK ron XXXXXKXIOXXXXKXXXXX

- toFF

V —_
VoL -

INg71

OPEN

CAS BEFORE RAS REFRESH CYCLE

¢———RC—————— - I ————————————— |

lha—tpp —»= le—1tRAS lt——1tRp ——» | &—tRAS— l«——Rp—»|

A R Y B

v N A

tRPC > - ICHR | RPC | [#———1tCHR—— 'CRP

ICPN > |e—>— ICSR PN — icsR
o VH - = 7
UCAS, LCAS
0T N j N /

MmﬁaﬁjXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX>
Nalilia

V, —
VoL -

MOTOROLA DRAM MCM218165BV
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ORDERING INFORMATION
(Order by Full Part Number)

MCM 218165BV X XX X
Motorola Memory Prefix j T— Shipping Method (R = Tape and Reel,
Blank = Rails for SOJ, Trays for TSOP Il)
Part Number

Speed (60 = 60 ns, 70 = 70 ns)

Package (J = 400 mil SOJ, T = 400 mil TSOP I
and 400 mil TSOP |l Reverse)

Full Part Numbers — MCM218165BVJ60 MCM218165BVJ60R MCM218165BVT60 MCM218165BVTE60R
MCM218165BVJ70 MCM218165BVJ70R MCM218165BVT70 MCM218165BVT70R

MCM218165BV MOTOROLA DRAM
26



PACKAGE DIMENSIONS

J PACKAGE
400 MIL SOJ
CASE 9868-01

42 22
aooaoanononnnnaonnnOono

Ei

UJUU L UYL ULRITIL ooy
1 21

(A<=«

a2x b1
|$|om7(o1a)©|c§A|‘—|r

A3 bl A

i T2

TJJLM ez (Slomon]

1$l0-m7(0.18)®lC|A)B! 42x

— e —
|| 0007 0.18)@[c|A]B]

AN ) ‘

42xR R1

EEEID

21 ZONES 2X

VIEW A-A

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME

w r

Y14.5M, 1994,

. CONTROLLING DIMENSION: INCH.
. DIMENSION D DOES NOT INCLUDE MOLD FLASH,

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
0.010 (0.25) PER SIDE.

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

HENCE, DATUMS A AND B, ARE DETEAMINED AT
THE OUTERMOST EXTREMES OF THE: PLASTIC
BODY EXCLUSIVE OF MOLD FLASH, TIE BAR
BURRS, GATE BURRS AND INTERLEAD FLASH,
BUT INCLUDING ANY MISMATCH BETWEEN THE
TOP AND BOTTOM OF THE PLASTIC BODY.

. DIMENSIONS b1 DOES NOT INCLUDE DAMBAR

PROTRUSION OR INTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE
SHOULDER WIDTH TO EXCEED b1 MAX BY
MORE THAN 0.005 (0.13). THE DAMBAR
INTRUSION(S} SHALL NOT REDUCE THE
SHOULDER WIDTH TO LESS THAN 0.001 (0.03
BELOW b2 MiN.

INCHES NILLIMETERS
| DIM| WMIN | MAX [ MIN | MAX

A 0128 (0148 | 325 | 375
At [ 0025 | — [0635 | —
A2 [ o082 | — | 208 [ —
A3 [ 0035 | 0045 | 089 | 114

b | 0015 | 0020 | 038 | 050 |
bl | 0026 | 0032 | 066 | 081

D [ 1070 | 1.080 | 2719 | 27.43
E | 0435 | 0.445 | 11.05 | 11.30
E1 | 0.395 | 0405 | 10.03 | 10.28
E2 | 0.370BSC 940BSC |
e 0.050 BSC 1.27BSC__|

R1[ 0030 (o040 [ 076 [ 101

MOTOROLA DRAM

MCM218165BV
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T PACKAGE
400 MIL TSOP 1I
CASE 985A-01

VIEW A
o B ¥

“ 3 %
AOAEAA88AHA  HHAAAHBAHAAHH

L)
=|'/

E1

O

EEEEEEEEELELE EEEEEEEEELEL) LS ]
1 1" 15 25 L—
- D p—{A] —=A

22x E—

[ J02(0.008 ®[c[A[B]

NOTES:
1. DIMENSIONS AND TOLERANCING PER ASME
Y14.5M, 1984,
§&}2§‘G 2. CONTROLLING DIMENSION: MM.
3. DIMENSION D AND E DO NOT INCLUDE MCLD

PROTRUSION. MOLD PROTRUSION IS 0.15
(0.006) MAXIMUM PER SIDE.

4. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSIONS. DAMBAR PROTRUSION SHALL
NOT CAUSE THE LEAD WIDTH TO EXCEED 0.58
{0.023).

5. FOR LEAD IDENTIFICATION PURPOSES, PIN
POSITIONS 12, 13, 14, 37, 38 AND 39 ARE NOT

USED.
[ MILUMETERS | INCHES
lt— by i— | DIM] MIN | MAX | MIN | MAX
R (R1) BASE METAL.\—\_/\s w0 5002 _&&L
R (R2) [ (. o2 [ os0 [ooio T onie

0.12 0.25 | 0.005 | 0.010

0.10 0.20 | 0.004 | 0.008

2085 | 21.06 | 0.821 | 0.828
0.8085C 0.0315 8SC

A
Al
b
b1
c
et
D
[]
| ot | 160BSC 0.063BSC
b E | 115 | 1196 | 0455 [ 0471
&
L
A1
2
)

ci (\\\j c

* v o - .

v

i
e LV
VIEW A [ ]013(0.005®[c|B]A]

ROTATED 90° CW SECTION A-A
44 PLACES

10.06 | 1026 | 0.396 | 0.404
040 | 060 | 0.016 | 0.024
0.10 REF 0.004 REF
0.10 REF 0.004 REF

0°] 10°[ o°[ 10°

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 afl 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 impiant into the body, or other
applicationsintended 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 harmless 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, Inic. is an Equal
Opportunity/Affirmative Action Employer.

Mtax is a trademark of Motoroia, 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.; 88 Tai Ping industrial Park,
INTERNET: http://Design—NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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