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TECHNICAL DATA

Advance Information

16M CMOS Wide DRAM Family
EDO, 1M x 16, 1K, and 4K Refresh

The family of 16M Dynamic RAMs is fabricated using 0.50u 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 x16 with 4096 cycle refresh (MCM516165BV) require 12 address lines (12
rows, 8 columns), while the x16 device with 1024 cycle refresh (MCM518165BV)
require only 10 address lines (10 rows, 10 columns).

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).

Single 3.3 V 1+ 0.3 V Power Supply

Three—State Data Outputs, x16 Configuration

Extended Data Out (EDO)

TTL-Compatible inputs and Outputs

RAS-Only Refresh

CAS Before RAS Refresh

Hidden Refresh

4096 Cycle Refresh:

MCM516165BV = 64 ms

¢ 1024 Cycle Refresh:
MCM518165BV = 16 ms

o Fast Access Time (tRAC):
MCM51xxxxBV-60 = 60 ns (Max)
MCM51xxxxBV-70 = 70 ns (Max)

¢ Low Active Power Dissipation:
MCM516165BV-60 = 324 mW (Max)
MCM516165BV-70 = 270 mW (Max)
MCM518165BV-60 = 630 mW (Max)
MCM518165BV-70 = 522 mW (Max)

¢ Low Standby Power Dissipation:

All Devices = 3.6 mW (Max, TTL Levels)

All Devices = 1.8 mW (Max, CMOS Levels)

1Mx 16

MCM516165BV
EDO
4096 Cycle Refresh

MCM518165BV
EDO
1024 Cycle Refresh

J PACKAGE
400 MIL SOJ
CASE 986A-01

T PACKAGE
400 MIL TSOP Il
CASE 985A-01

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

© Motorola, inc. 1996
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PIN ASSIGNMENTS

400 MIL SOJ 400 MIL TSOP
Vocll 1 ® 42 ] vss vec Q1o 50 P Vsg
pae g2 49 [ DQ15 ~
poo (] 2 41 [J oats pat 43 4 P pats
pai (] 3 4[] a4 Da2 [ 4 47 P DQ13
pQ3 g5 46 P DQ12
paz[] 4 39 ] ba13 vee 46 45 vgs
paif] s 38 [] pa12 D4 Q7 4 0 DO
Dos Qs 43 P DQ10
veel] 6 7] vss pas 49 42 P pas
a4 (| 7 36 |] oatt a7 g 10 41 P Das
Ne g1 4P NC
Das(| e 35 [] oba1o
pas(] o 34 [] pas
nNe g 15 36 1 NC
par[] 10 33 (] bos
! ] NC [ 16 s [ TAS
NC(] 11 32 ] NC wa7 34 [ UCAS
RAS 18 BPG
c(]1 CAS
Nelf 12 apt ANRNC' 0 19 32 [ ASR/A9
wil 13 30 [| UCAS A10RNC® ] 20 31 I ABR/AG*
A0 21 30 A7
RS 14 200G At 22 2D as
ANRNC | 15 28 [] A9R/A9" A2l 23 28 as
at0RNG*[] 16 27 [] AsRAe" A3l 24 a7 M
Vec 0 25 26 P Vs
Aol 17 26 [} A7
At[] 18 25 [] A6
o
A2} 19 24 ] A5
A3[] 20 23[) A4
veel] 21 2] vss
*4096 Cycle Refresh or 1024 Cycle Refresh (R Suffix = Row Address)
PIN NAMES
AO-AT1 ............. Address Input | LCAS ....... Column Address Strobe
DQO-DQ15....... Data Input/Output | UCAS ...... Column Address Strobe
G OutputEnable | Veg ... .- .. Power Supply (+ 3.3 V)
W ..o Read/Write Enable | Vgg ...............ocoint. Ground
RAS ........... Row Address Strobe | NC ................. No Connection
MCM516165BV«MCM518165BV MOTOROLA CRAM
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BLOCK DIAGRAMS

MCM516165BV BLOCK DIAGRAM
1M x 16, 4096 CYCLE REFRESH

DQ1 DQ3 DQ5 DQ7 0Qs DQ10 DQi12 DQ14

DQO | DQ2 | DQ4 | DQ6 DQ9 | DQ11] 0Q13] DQ15

L LT

8 8 f 8 8
;

DATA IN DATA OUT DATA OUT DATA IN
BUFFERS BUFFERS o—»l BUFFERS BUFFERS
1 ]
W oe+—d \ 8 /e\ Vo 4\ 8
| I 1
UCAS o—={ no.20L0CK [
(CAS 0—w GENERATOR [
COLUNN > COLUMN
8 ADDRESS e> DECODER
AQ O~——nm BUFFERS (8) SENSE AMP 4
Al O—on /O GATE
REFRESH [ I T3
A2 O— CONTROLLER
A3 O—» ! T 256 16
[ X 1]
A4 O— REFRESH W |
‘ NTER (12
N COUNTER (12) -
O—» 12 ] >
A8 zale MEMORY ARRAY
12 88 ® 4006
A7 O— ROW v 4096 x 256 x 16
8 ADDRESS o >
BUFFERS (12)
ASR O—] !
4 SUBSTRATE BIAS [*+—O Vss
ASR O—= ] GENERATOR vee
MR |mms 0wl Eienaton
AR O—b)
MOTOROLA DRAM MCM516165BVeMCM518165BV
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MCM518165BV BLOCK DIAGRAM

1M x 16, 1024 CYCLE REFRESH
DOt DQ3 DQ5 DQ7

0Q0 | DQ2 | DQ4 | DQ6

B

)

DQ8 DQ10 DQ12 DQ14

9 | DQ11

1 15

8

8

DATAIN DATA OUT
BUFFERS BUFFERS °

: ON

"

DATA OUT
BUFFERS

DATA IN
BUFFERS

[} I/e\

]
8

X

II__l

UCAS O0—=1 pNo.2CcLOCK [
[CAS o—| GENERATOR [
COLUMN COLUMN
A0 O—» 10 ADDRESS 10 DECODER
o s BUFFERS (10) SENSE AMP 4
/O GATE
A2 O—b REFRESH  [* . y
. CONTROLLER |-
3 O— T 1024 16
[ X1}
M O—> REFRESH
A5 O— COUNTER (10) RAll 4
A6 O— 10 & N MEMORY
A7 O—on AW 10 §8 S 1024 ARRAY
ot ol 10241024 x 16
A8 O—» ADDRESS >
BUFFERS (10)
A9 Ot 10 3
SUBSTRATE BIAS |[*—O Vs§
) GENERATOR  fe—o0 Voc
NO.1CLOCK [
Ras © "1 GENERATOR
MCM516165BVeMCM518165BV MOTOROLA DRAM
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This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric flelds; however, it
is advised that normal pracautions be
taken to avoid application of any voitage
higher than maximum rated voltages to this
high—impedance circuit.

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage vee ~03t0+4.6 \
Voltage Relative to Vgg, Vin, Vout | —0.3to Vo + 0.3 A

Any Pin Except Voo
Data Out Current lout 50 mA
Soldering Temperature x Time Tsolder 260 x 10 °Cxs
Power Dissipation MCM516165BV Pp 600 mW
MCM518165BV 800

Operating Temperature Range TaA 0to+70 °C
Storage Temperature Range Tstg -55to+ 150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceaded. 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.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc=3.3V+0.3V, Ta =0to 70°C, Unless Otherwise Noted)
RECOMMENDED OPERATING CONDITIONS (All voltages referenced to Vgg)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Vee 3.0 33 3.6 v
Vss 0 0 0
Logic High Voltage, All Inputs VIH 2.2 - Veeo +0.3° \
Logic Low Voltage, All Inputs VIL -0.3" —_ 0.8 \
* Ve + 1.2V at pulse width < 20 ns.
** —1.2V at pulse width < 20 ns.
DC CHARACTERISTICS AND SUPPLY CURRENTS (All voltages referenced to Vgg)
MCM516165BV-60 | MCM516165BV-~70
MCM518165BV-60 | MCM518165BV~70
Characteristic Symbol Min Max Min Max Unit | Notes
V¢ Power Supply Current (tRc = tre Min)  MCM516165BV-xx | Icc — 90 - 75 mA 1,2
MCM518165BV—xx — 175 — 145
Ve Power Supply Current (Standby) (RAS = UCAS = LCAS = Icc2 — 1 — 1 mA
ViH)
V¢ Power Supply Current During RAS Only Refresh Cycles Icca mA 1,2
(UCAS = LCAS = V|, tRG = tRg Min) MCM516165BV—xx — 90 — 75
MCM518165BV-xx — 175 — 145
V¢ Power Supply Current During Extended Data Out Cycle lcca — 85 — 75 mA 1,2
(gﬁg = V) — 110 — 100
Ve Power Supply Current (Standby) lces — 0.5 — 0.5 mA
(RAS =UCAS =[CAS =Vgc-02V)
Ve Power Supply Current During CAS MCM516165BV-xx | Iccs —_— 90 - 75 mA 1
Before RAS Refresh Cycle (tRc = trc Min)  MCM518165BV-xx — 175 — 145
Input Leakage Current (0 V < Vin s Vo) likg(l) -10 10 -10 10 17.3
Output Leakage Current (0 V < Vgt < Vo, Output Disable) Hkg(0) -10 10 -10 10 HA
Output High Voltage (IoH = — 2 mA) VoH 24 — 24 — \'
Output Low Voitage (Ig|_ = 2 mA}) VoL — 04 — 0.4 \
NOTES:
1. Current is a function of cycle rate and output loading; maximum currents are specified cycle time (minimum) with the output open.
2. Address may be changed once or less while RAS = V). In the case of IgCg4, it can be changed once or less during tepc.
CAPACITANCE (f = 1.0 MHz, Tp = 25°C, Vo = 3.3 V, Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Max Unit
Input Capacitance A0 - AN Cin pF
G, RAS, UCAS, LCAS, W
input’Output Capacitance (UCAS, LCAS = V4 to Disable Output) DQO - DQ15 Cout pF

NOTE: Capacitance measurad with a Boonton Meter or effective capacitance calculated from the equation: C = | AVAV.

MOTOROLA DRAM

MCM516165BVeMCM5181658V
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vec =33V 103V, Ta =0to 70°C, Unless Otherwise Noted)

ALL DEVICES: READ, WRITE, AND READ-WRITE CYCLES (See Notes 1, 2, 3, and 4)

MCM516165BV-60 | MCM516165BV-70
Symbol MCM518165BV-60 | MCM518165BV-70
Parameter Std Alt Min Max Min Max Unit | Notes
Random Read or Write Cycle Time tRELREL tRC 104 — 124 — ns 5
Read-Write Cycle Time tRELREL | tRwC 135 — 157 - ns 5
Access Time from RAS tRELQV tRAC — 60 - 70 ns 6,7,
11,12
Access Time from CAS tCELQV tcac — 17 — 20 ns 6,8,
1
Access Time from Column Address tavav tAA — 30 — 35 ns 6,9,
12
Access Time from Pracharge CTAS tCEHQV tcPA — 35 — 40 ns 6
CAS 1o Output in Low-Z tCELQX toLz 0 — 0 - ns
Output Buffer and Turn—Off Delay tCEHQZ toFrF 0 156 0 16 ns | 10,16
Transition Time (Rise and Fall) tr tr 1 50 1 50 ns
RAS Precharge Time tREHREL tpp 40 — 50 — ns
[ RAS Pulse Width tRELREH tRAS 60 10k 70 10k ns
RAS Hold Time tCELREH tRSH 10 — 12 - ns
CAS Hold Time tReLceH | tcsH 40 — 50 — ns
CAS Pulse Width tceLceH | tcas 10 10k 12 10k ns
RAS to CTAS Delay Time treLcer | trcD 14 43 14 50 ns )
RAS to Column Address Delay Time tRELAV tRAD 12 30 12 35 ns 12
TAS to RAS Precharge Time tceHREL | tcrP 5 — 5 — ns
[ TAS Precharge Time tCEHCEL tcp 10 —_ 10 — 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
Column Address Hold Time tCELAX tCAH 10 - 12 - ns
Column Address to FAS Lead Time tAVREH tRAL 30 — 35 — ns
Read Command Setup Time tWHCEL tRCS 0 — 0 —_ ns
NOTES: (continued)

1

3.

o

-
[« <M. -]

11.

12.

. ViH (min) and V) {max) are reference levels for measuring timing of Input signals. Transition times are measured betwesen V4 and V(.
2.

An inltial pause of 200 s is required after power—up followed by 8 RAS cycles before proper device operation is guaranteed. If using the
internal refresh counter, a minimum of 8 TAS before RAS refresh cycles, instead of 8 RAS only refresh cyces are required.

The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input signals must
transition between V|4 and V|_ (or between V)|_ and V|) in a monotonic manner.

. AC measurements tT = 5.0 ns.
. The spacification fortgc (min), trwc (min), and tg pc (min) Is used only to Indicate cycle tima at which proper operation over the full tempera-

ture range (0°C < Tp < 70°C) Is ensured.

. Measured with a current load equivalentto 1 TTL (- 2 mA, + 2 mA) loads and 100 pF with the data output trip points setat Von = 2.0 V and

VoL=08V.

. Assumes that trcp < tReD (Mmax).
. Assumes that tRcp 2 tRcD (max).
. Assumes that tRAD 2 tRAD (max).
. toFr (max),tRgz (max)}, twEz (max), andtgz (max) define the time atwhichthe output achieves the opencircuitcondition andis notrefe ‘enced

to output voitage levels.

Operation within the trcp (max) limit ensures that tRac (max) can be met. trcp (max) is specified as a reference point only; it trcp
is greater than the specified tRcp (max) limit, then access time is controlled exclusively by tcac.

Operation within the tRAD (max) limit ensures that tRac (max) can be met. tgap (Mmax) is specified as a reference point only; if tRAD
is greater than the specified tRap (max), then access time s controlled exclusively by taa.

MCM516165BVeMCM518165BV MOTOROLA DRAM
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ALL DEVICES: READ, WRITE, AND READ-WRITE CYCLES (Continued)

MCM516165BV—-60 | MCM516165BV-70
Symbol MCM518165BV-60 | MCM5181658V-70
Parameter Sud Alt Min Max Min Max Unit | Notes
Read Command Hold Time Referenced to CAS tcenwx | tRcH 0 — 0 — ns 13
Read Command Hold Time Referenced to RAS tREHWX | tRRH 0 — 0 — ns 13
Write Command Hold Time Referenced to CAS tCELWH tweH 10 - 12 — ns
Write Command Pulse Width tWLWH twp 10 - 12 — ns
Write Command to RAS Lead Time tWLREH tRWL 10 - 12 —_— ns
Write Command to TAS Lead Time tWLCEH | towL 10 —_ 12 — ns
Data In Setup Time tDVCEL tps 0 — 0 — ns 14
Data In Hold Time tCELDX tDH 10 —_ 12 — ns 14
Refresh Period MCM516165BV | tRvRv tRFSH - 64 — 64 ms
MCM518165BV - 16 — 16
Write Command Setup Time twLcel | twes 0 — 0 — ns 15
CAS to Write Dalay tceewr | tewp 36 - 39 — ns 15
RAS to Write Delay tretwL | trwD 79 — 89 — ns 15
Column Address to Write Delay tavwL tAwD 49 — 54 - ns 16
CAS Precharge to Write Dalay tCEHWL | tCcPWD 54 - 59 — ns 15
CAS Setup Time for CAS Before RAS Refresh tceLceL | tcsm 5 - 5 - ns
CAS Hold Time for CAS Before RAS Refresh tReLceH | tcHR 10 — 15 — ns
RAS Precharge to CAS Active Time trReHceL | trpc 5 — 5 — ns
?T(S Precharge Time for CAS Before RAS Counter | tcgHcEL | toPT 20 — 20 - ns
ast
RAS Hold Time Referenced to G taLREH | tROH 10 — 10 — ns
G Access Time tgLQV tGA - 15 — 20 ns 6
G to Data Delay tGLHDX tGD 15 — 15 — ns
Output Buffer Tum-Off Delay from G tGHQZ tgz 0 15 0 15 ns 10
G Command Hold Time tWLGL tGH 10 - 12 — ns
Output Disable Setup Time tGHCEL taDs 0 — 0 — ns
RAS Hold Time from CAS Precharge {cEHREH | tRHCP 35 — 40 — ns
(Extended Data Out)
RAS Puise Width (Extended Data Out) tRELREH | tRASP 60 100 k 70 100 k ns
RAS to Next CAS Delay (Extended Data Out) tRELCEL | tRNCD 60 — 70 — ns
Extended Data Out Cycle Time tceLceL | tepc 25 - 30 — ns
Extended Data Out Read—Write Cycle Time tceLceL | terwe 68 — 75 — ns
Output Data Hold Time tCELQZ tcoH 5 — 5 — ns
Output Buffer Tum~Off Delay from RAS treHqz | tREz 0 15 0 15 ns |10,16
Output Butfer Tum-Off Delay from WE twLaz tWEZ 0 15 0 15 ns 10
WE 1o Data Delay tWLDV tWED 15 — 15 — ns
G to Pulse Width tGLGH tGg 15 _ 20 - ns
G Pracharge Time tGHGL 1GP 10 — 12 - ns
CAS to G Precharge Time tCEHGL tcpG 5 — 5 — ns
NOTES:

13. Either trrH or trcH Must be satisfied for a read cycle.

14. These parameters are referenced to UCAS orLCAS Isading edge in early write cycles and to W leading edge In late write or read-write cycles.

15. twes, tRwD. tcwD: tAawD. and tcpwbD are not restrictive operating parameters. They are included In the data sheet as electrical
characteristics 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 towp (min), tRwD 2 tRwD (Min), tawD 2 tawp (min), and tcpwD 2 tcpwp (min) (extended
data out), the cycle is a read-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.

16. IfRAS goes high before CAS goes high, the open circuit condition is controlled by CAS going high (tor ). I CAS goes high before RAS goes
high, the open circuit condition is controlled by RAS going high (trgz).

MOTOROLA DRAM MCM516165BV-MCM518165BV
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TIMING DIAGRAMS

READ CYCLE
v tRC
— T ——
ms ™ N tRas / ,
V)L — AV le———— lgp—l
1csH ———»
'crp la——— tpop ——»j@——— Iggy la— ICRP ——
UCAS, [CAS ViH — \\‘— lcas ——
ViL— la— tpap —
tRAL —————=
taspte— | lAsc—>l e—
> [|e— tRay lcAH

Vi, —
ADDRESSES vIH m ROW >®< COLUMN
L=

- |='RCH
'Res <——-RH
W Yin— t
V. _ le——— 'ROH ————»
L » taa
s { 1~ , 9
Vy —
IL
-~ lcAc— LI-—-— YorF
tRac tREZ
v <—'CLZ — f————— tGz————
pao-pats OH HIGH-Z {XX VALID DATA OUT
MCM516165BV-MCM518165BV MOTOROLA DRAM



UPPER BYTE READ CYCLE

RC
[ ——— 1RAS »l le—— tgp —»
ViH — §a
AAS \_
iL — \ /
1CSH -
tcRP «—— RCD ———»}e—— IRgH [e— tcrRp —™
VIH — [e— 1CAS —
W _/ \ /
IL—
ICRP—= - - »—tRPC
KOC0N000;
ViL — e— 1RAD —
RAH —>| [e— AL —— >
1SR = tASC — e 1CAH
VH — By
— la—tRCH
tRCS —Jee RRH
ViH —
W~ XXXXXXXXX) N XXX XX
YiL = e— 1RHOH —
fe——| taA >
1GA
VIH — N
5 — XXX XXXXAAN XXX XXX XXX,
ViL — /
DQ0-DQ7 voy — OPEN
VoL — - 1OFF
l- {CAC — je— IREZ —
le———————— 1RAC > f—— 162 ——»f
V - p
pos-pats O OPEN DATA OUT E
VoL — .
oLz
MOTOROLA DRAM MCM516165BVesMCM518165BV
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LOWER BYTE READ CYCLE

tRC >
- RAS — — ol e— AP —=
Viy —
RAS \
ViL — x Z
{CRp — > tRPC
ViH —
s XX
iL —
1CSH
1CRP —j= la—— tRep ———»fe—— RSH la— CRP —»]
Viy — la— ICAS —a
s ] \\ /]
viL — e— 1RAD —
RAH —lo|  fa— IRAL —————»
ASR— = tasc— o — tCAH
VIH — \
ADDRESSES ROW COLUMN
ViL — /
— la— tRCH
RCS e - 'RRH
VIH ~7
W
ViL — [*— ROH —
1AA | ——]
tGA
w — 000000, | A XXXXXX)
iL —
— ICAC F———— toFF
- iRpz —»
tRAC . taz .
VoH — K
DQO - DQ7 OPEN DATA OUT )
VoL —
tCLZ
DQ8-DQ15 Voy — OPEN
VoL —
MCM516165BVeMCM518165BV MOTOROLA DRAM
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READ CYCLE (G CONTROLLED READ)

- RC >
- tRAS » j@&—— RP ——»]
VIH — )
PAS \
ViL — x Z
- 1CSH
ICRP —{= l«— thcp ——»}e—— RSH le— ICRP —»
ViH — - tcAs
UCAS. LCA v / e— tRAD —] \ / /
L —
tRAH -— - RAL
tASR tasc— [ [ ICAH
Vv —
ADDRESSES vIH )<><><><>§ ROW COLUMN )
L —
-—I a— 1RCH
1RCS {ROH - 1RRH
_ ViH—=7
w ViL — G ta
1GA - [*topG
- lAA = |- lap > iGp
VIH —
s OGO, W N 7 N\
I tGZ o |- th =
1GA
ICAC —=
VoH — i tRAC
DQO-DQ15 HIGH-Z Dout §—®§ Dout
VoL —
ICLZ —»
MOTOROLA DRAM MCM516165BV-MCM518165BV
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WRITE CYCLE (EARLY WRITE)

o RC
- tRAS » fe—— tRP ——»

VK -— \ N
iL —
le«————————— 1CSH

ICRP »{ f@—— IRCD ——m|@—— IRSH > ICRP —]
ViH — ra—— ICAS —
UCAS, [CAS v / \\
L= 3

t
ASR —» |e—igpH |- tRAL >

o
[72]

=

ADDRESSES N — ROW COLUMN

L —
l‘— tRAD
ot ICWL ———»
twes WCH
VIH — - twp| ——»
W

ViL — WM-

- tRwL =,|
ViL —

tos —4——‘ ld——— tDH

VOH —
oco-oots ¥ 7 { XXX XXIKXXNA o KXXX XXX KX XAXKXXX
VoL —

UPPER BYTE WRITE CYCLE (EARLY WRITE)

tRC
Vi — - tRAS h

. \ \
viL — ' ]

—— Rp ———
——————— IS ——————»

ICRP le——— RCD ———wfe——— RSH lt— ICRP —
ViH — e—— ICAS —w
e \) [ /
ViL — J
{CRP f——ttrrc
VH — )
o '~ XY NXXAXXXX
viL — tRAH —T™ te— e tRAL >
'ASR 1ASC -— ICAH

ViH — /
o )X XXX XXX XXX XXX
viL — hY

le— tRap ,
WL —————
v WCS Te— }-———*wcn ,

. " XXX XXX X
W AX XXX XXX XN " ‘ XXXXXXXX
- tAwL -
viL —
1D§ N S

Viy —
o~ TXCKKXKKI, 5 KOCKRXOCKKXRXER,
ViL — \

MCM516165BVeMCM518165BV MOTOROLA DRAM
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LOWER BYTE WRITE CYCLE (EARLY WRITE)

- tRC
- tRAS ja—— tRp ——

S \ / N

tcrp - trPC

o M
viL — 1csH
tcrp j¢————— IRCD ———»ta——— tRSH le— ICRP
ViH — f— ICAS —
s \ /]
L —
1RAH —o fe— fee 1RAL -
tASR tasc — tCAH

apoResses "M T <><><><>g ROW COLUMN ><><><
ViL — .
ln— tRAD

CWL ———————

o 1~ XXX || URXTXRKX KX
ol XX KX KX
DS fa—s]  le—wt DH

Vig —
DQo-DA7 v —

WRITE CYCLE (G CONTROLLED WRITE)

- e »>
tRAS > J&—— RP —»
Viy —
S N / \
ViL —
- lcsH >
ICRP = »| [e&—— IRCD —wle—— 1RSH > I-—'CRP—-
- l—— tCAS —m
UCAS, [CAS VM 7 \\ CAS / /r
iL — e— tRAD
'”ﬂ' T s ]
tASR — tasc [— [ 1CAH
ViH —
IL—
ft—— toWL ——‘
t———— TRWL ———»

Vi —

N Y OXRXCKRCKRXRR)
+ 1 “KXXKRRR <<><><><>oo<>o<><><><><>o<x
o 1 XXXXRXEXEXIA 52— KKK XKXKXTKIRX

=
.

MOTOROLA DRAM MCM516165BVeMCM518165BV
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2

—
x>
w

ADDRESSES

DQ8 -DQ15

UPPER BYTE WRITE CYCLE (G CONTROLLED WRITE)

tRC

tRAS

VIH —
ViL —

la— tRp —

tcsH

tcrp T

la—— 'RCD ——»le——— IRSH

ViH —
ViL — _/

I- ICRP

\\—— cAs ——»

'ﬂ—tCRP——

RPC

ViH —
ViL — W

tASR 1

la— tRAD —

NEXAXAX,

ViL —

tn/i{_—.r le— tRAL
asC —™ [*— 1CAH

le— oWl —

[ twp

ViH —

taps —|

fa——— RWL. ———»

7l

L UXXXXKXXIXRIIL

ViL —

Ips—™

XXX XIKITTRY

[ e— Dy —¥

o — L0OCOXKXHXXXNK

DATAIN

XXX XXXXXAXAXAN

MCM516165BVeMCM518165BV
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LOWER BYTE WRITE CYCLE (G CONTROLLED WRITE)

v - Re -
H—
{ N\
tcrp = > tRPC
ViH —
v viL -~ - tosH > W
tcrp —f= e—— 1RCD ——sfe——— 1RSH | tcrp —]
TR VIH — \\-— IcAs — / /r
R a— RAD —
tRAH h— tRAL
tASR —'__’l. ASC —] ja— 1CAH
ViH — #
L — *
oW, ——»|
la———— 1RWL ———»
" XKL
ViL — tGDS —-I -—
IGH
5 OGO N XXXX KX XXXXXXX
viL — Ipg —=
jt— {DH —»]
ViH —
-0 1~ TXXXXKKIIXIIIAL e KXXKXXKXKKKKKK
iL —
READ-WRITE CYCLE
tRwC -
ViH — 3 ¢ "
RAS
RS viL = \ 1Z \_
ICRP - 1CSH tRP
le——— 1RCD - 1RSH IcRP
ViH — - >
oo s /|0 N\ loas /
tasR ™| WSC—wy
‘FAH_q_ - —> la— 1CAH
VH —
ADORESSES | _ ROW >®§ COLUMN
|
tawp »| |« 1oWL
1RCS «——— WD ——————»] [e—tRWL
ViH — 7 -— twp
" e - CCOOCKXY vl —
viL — M \
g {RWD
a— 1GA
& ViH — 5 /l-
Vi — A taD DH
y l‘i tRAC — —{ng
H— i
oo KIXOOKKR
= 1CAC taz—»l eV ©
DQO - DQ15 oz —* =
VOH — . N
OPEN DATA OUT |}
VoL — A
MOTOROLA DRAM MCM516165BVeMCM518165BV
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[CAS

ADDRESSES

b8 -Da15 <

ViH —
viL —

Vi —

VIH —
viL —

VIH —
viL —

VIH —
viL —

ViH —
viL —

ViL —

UPPER BYTE READ-WRITE CYCLE

- tRWC
- 'RAS - RP
\ /)
7
tCRP nE
- tcsH >
la—— 1RCD >l tRSH > iCRP
i \\‘ IcAS > / /
!cnP—'1 [ —l— |-—1RPc
L | o XX
{ASR — sl — — e tasc
— e tRAH —» la— ICAH
:><><>§ ROW §®< COLUMN
]
- tawD - to
———— ICWD ————» [e— IRWL —:IL
tReS a— WP
KIXXXXXXX) [ \ )
AA —
tRWD
- IGA
LXXXXXXXXX Vi
A tap
tDH
la———— tRAC —»  |e—1ipg
o XXHXXXHXKK
ICAC —> (e—igz
tcz —™ B
OPEN DATAOUT )
OPEN
OPEN

MCM516165BV-MCM518165BV

16

MOTOROLA DRAM



LOWER BYTE READ-WRITE CYCLE

- tRwe

- tRAS > tap
VIH — 3

RS viL— R J \_

tcma—’| N tRPC ™ I‘—

UCAS ViH — Xz g) x
ViL —

topp—

- 'CSH
l«——— tRCD IRSH 'CRP

[chs VM — 7 3 \‘ leas /
ViL — ja— tRAD —
asR — — tasc
1AA la— — e 10AH
Vi — - a
ADDRESSES \ _ ROW §®< COLUMN
AWD -———l—tan'

lt————— ICWD ———— |a— tARWL

tRCS —e ) a— WP
" - KOO \
iL — t—— tAp —

tRWD
- 1GA
5 ViH — 7
ViL — - 16D
toH
fe——— tRAC —»| fe-ipg
/‘;IH - —
—_  OPEN DATAIN
ViL —
0Q0-Da7 1CAC —> [+—laz
oz ™ B
Vv —
v°“ OPEN DATA OUT E
VoL
/‘
Vig —
'H OPEN
ViL —
DQ8 - DQ15
\/ e
OH OPEN
VoL —
MOTOROLA DRAM MCM516165BVeMCM5181658BV
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EXTENDED DATA OUT READ CYCLE

tRp—™] [
- Vi — .\ IRASP
RA -—— J—— \
Vi — RANCD
l«————— IEPC —————>te——— EPC ——»] |@— 'RSH —»
<— 1RCD IRHCP ——
IcRP la— ICP — 1CRP f—
— - ICAS IcAs ——\_ [* ICAS
UCAS, LCAS Vi le— tRAH \ \ /
viL — {RAD - e op
1CSH U fRAL ——
— 1ASC — lasc — fa{— tASC
tasR—> 1~ —tCAH el | | [e—toan
VIH — F
ADDRESSES ROW >®< COLUMN 1 §<XXX COLUMN 2 XXXX COLUMNN X
L — X

tRes ™| | fetRed

Vi —
w ViL — 'Q— 'ROH -
L_tm—— tan — M — tRRH
fe——— topa —{  ju— ICPA e
- 1GA > ’e——tREZ
= ViH — \
viL —

le—— tRac tcAC - icAC ‘

'cAC i
COH—
icLz —™ tclz gz

v _— e
boo-pats O Dout ! §®< Dout 2 DotN  p——
VoL — 7

a— 1OFF

i

MCM516165BV<MCM518165BV MOTOROLA DRAM
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EXTENDED DATA OUT BYTE READ CYCLE

AP
o trASP
ViH —
RAS Vil — \-— ANCD ————— \
le——— tgpg ——— fe— tRSH —»
RCD le————— 1RHCP ———»
Vi — \ [~ 1CAS -o~ - 1CAS /
L~ ~ o T - tepe >
1 ICRP iCAS » e iICP -» tRPC
Vig —
LCAS VlH ™ [ tRaH x
L= } tesH IRAL ——»
tcAH—™ - tCAH f— tasc
1ASR —=  [wr |‘— taSC 1 'asC — a— ICAH
ViH — s
ADDRESSES Xx ROW COLUMN 1 KXXX COLUMN 2 ‘_COLUMNN
L —
tres —>| L tacH T [+~
V=7
W
iL —
le— (a4 —»] le— 1aa —al - WA —» — tRRH
a—— 1CPA — | [@e—— fCPA|—»
e tGA - 1GA
5 ViH — \ = \ X
iL —
cacT . ol | le—tREZ
to 7™
Vou — ¢ —»{ le—1OFF
bao-oa7 N
VoL — fe——— tRAC I -
ez~ oLz ™ - 16z
VoH — ‘e
DQ8~DQ15 Dout 1 Dout N }__.
Vo, — < h
MOTOROLA DRAM MCM516165BV«MCM518165BV
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EXTENDED DATA OUT WRITE CYCLE (EARLY WRITE)

A RP
VIH — RASP >
S R \_
iL — N j
ft————— 1EPC ——————wle———— EPC ———»] jo— RSH —»]
«— IRCD IcP - icp o= IcRP fa—
e ICRP [ 1cAS
UCAS, [CAS VI — \
Vi — —» |e—RAH
tcsH tRAL
— a— 1ASC tasc
thsp ™ M~ 1CAH =1 CAH <> 1CAH
Vi —
ADDRESSES Vil — ROW §®§ COLUMN 1 KXXX COLUMN 2 §<XX>§ COLUMN 3
1RAD -l<——— IcWL ——l tow —-‘ 1 lCWL —-l
tRWL —
twes™™ [ twcs—'J twes —> =
- WCH — tWCH »— tWCH
VH — - WP — - WP e < |twp >
" — OO QO[] OO~ IXKXXXX
ViL —
ViH —
g viL —
toH 1oH toH
ps tps tps

Vo —
0Qa - 0Q15 Din 1 Oin 2 DinN
VoL —

MCM516165BVeMCM518165BV MOTOROLA DRAM
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EXTENDED DATA OUT BYTE WRITE CYCLE (EARLY WRITE)

Vi — \ tRASP

FAS \_
viL —

D — e ———te—— EPC ————»f

<— 1RCD Loy - ICP | |w— 1RSH —o~
1~ 'CRP - 1CAS -9 e 1GAS - J«— ICRP

Vi — _-1
UCAS - \ Z N
—>  [er-tore toas 1 —-—l = tape
VIH — "
i — .l‘__ 1cSH XL tRAL
— tASC —» |e—tsc | —f tAsC

tasr—™ 1 - 'C|AH ‘(‘;AH ] {CAH

Vi — -
ADDRESSES v,H ROW §®§ COLUMN 1 KXXX COLUMN 2 KXXX COLUMN 3
L —

1RAD -l-—— tewL —-I -« 'CWL ——‘ g fCWL ——l
RWL —
twcs—— [ — twcs—™ e twes—
1WCH i - tWCH - 'WCH
VW — WP —» e twp *mﬁ— twp -
W i><><?<><><>, !<><><><><><><
viL —
ViH —
G viL —
tos “"‘ "‘ IDH
Viy —

DQO - DQ7 Din 2

iL —
tDs —4—>| L—’— toH tDer—.l toH

VIH —
DQ8 - DQ15 )<><><><><X Oin DinN
ViL — 3 3

MOTOROLA DRAM MCM516165BVeMCM518165BV
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EXTENDED DATA OUT READ-WRITE CYCLE

tRP
- IRASP >
msVH =T
Xc— tcgH —————»
viL -
- &= {RCD —» r—tcp icRP—=
s ERWC >t tERWC » le— tRgH
VIH - [ cAs —™ [ lcas ——™ - IcAS ——»
UCAS, TCAS \ A N A Ne toan //
VIL = tRapHe—s
1RAH icp >
1ASR > |*—tcAH *—1CAH tRAL >
o tASC > 1asC —> <I—tAsc
Vi —
ADDRESSES vIH coum coL.2 X><><><>< COL.N XX><><><
L - -
ROW IRWD — e—— ICWD — | = 1CPWD ———
*— IcWD —» lcPwp ——» —— towp —» =1 tawL
tRes ——f= —P —tCcwL
"o KXY
W
Vi - AWD ——» AWD ——— L‘/ tAWD —>\
tAA > towt: ja-— A4 — tcwL—p{ (i~ |- taa —*
1Ga [— - 1GA — {GA
wp—p» | je— twp — |e— — twp
VIH - N
s / / /
ViL -
‘gD ™ — 1GD 1GD P
- - lcpp —> <— ICPA —
[*- {RAC —» + os — tDs L- — T—tDS
(Vi - 1CAC = 1—;5 <+ (CAC > tcac
L - ;
DQO - oLz — —'{ [*—{DH —-l j— 1D} -—‘ @ tDH
DQ15 > |tz torz - o B el €74 ‘CLZJ — taz
VoH - } }
VoL - AN AN
N~ X Doutl T Dou2 Dout
MCM516165BVeMCM518165BYV MOTOROLA DRAM
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EXTENDED DATA OUT BYTE READ-WRITE CYCLE

Rp—=
tRASP
Vi - % [ icsH ———»
i viL - X Z \
< tacp ™ - icp ICRP
{ERWC > IERWC ————» |&—— 15y
ViH - - 1cAS —™ - lcas ——
UCAS Z tCAH //
viL -
tRAD »> tcp
VH - [e—— tcAs ————+
s \ /
LT fe—tran
41 ASR| | |—tcAH - tCAH 1RAL
—» tASC — 1ASC T <1—1Asc
ViH -
ADDRESSES coL. 1 X coL.2 X X COL.N /
iL - :
ROW RWD ———— CPWD ———— | | 1CPWD
- 1owp -—— CWp —— ——— 1CWD — TRWL
tRCS — [e—towL
_ViH -
W \ \
. tap tCWLI T‘- et taA — oWl e tag —> > twe
WP t— WP~
‘GA~;' — 1GA -— e 1GA
Vig - / /
Vi -
‘ 1RAC ' 'GD tCPA —
tcac > ' CPA =™ | || |a—1os tcAC
CAC—]*
/.VIH - N
viL - Oin2 |
DQ0 - oLz ‘DH'“" -
DQ7 —p  |e—lGZ
VOH ~ K
VoL ~ NE
iGp— ™ el inm ot | e
—»| |a—1ng —>|  |4—1ps
/VIH -
IL Byt
DQ1s > je—tg7 e B e €74
VOoH - a C s }
VoL - A =
- 100‘,11 DoutN
MOTOROLA DRAM MCM516165BVsMCM518165BV
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EXTENDED DATA OUT READ WRITE MIXED CYCLE

- tRASP t=5
RP —fe
mAs VH— ’\‘—— tesH ———
vV, —
L
|
- (cRrp [ |EpC —>]@—— IgpC ——e—— tgpc —— icrp i=
v [ lCAS— - ICAS - tCAS a——{CAS a—u— ICAS
TR vy - N N \ \ \
LCA V||_ - t {RAD o -
RAH -1»] fe—
1ASR—] ke 1o le—tcaH ™ [®'sC jo-tASC | — -LtAsc - |e-tase
1ASC-o»| [ a1 ICAH - {CAH o (CAH = tCAH
| i |
Vi, —
ADDRESSES >< now§®< COL.1§<XXXX coL.2 §®< coL.3 XXX coL. 4 COL.N ROW
ViL— I
‘R(IJS fRCH"I |<— ’
oV —
"o N\ Y/
Vi —
L
o wes— :-L_ "
> 1GA T CH
g VW™ tcPA —» |@— tcpa — O e let— tcpa —]
ViL — OH
ICAC cac | 1CAC *— IcAC
~ | {an — - pn — - taa — > Me—tng — fpp —
VIH — M —— {RAC > 2 C oLz~
ViL — Din4£
DO -
oats < oz = icoH—T tCOH > = Wwep tREz = e
oz > WEZ
VoH — j !
OH @ Dout 1 w Doyt 2 % Dout 3 Dout ">_
\VOL - L
MCM516165BV-MCM518165BV MOTOROLA DRAM
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RAS-ONLY REFRESH CYCLE

RC
l¢——— Rp ———»
- tRas
ViH -
RAS \
viL - \ Z
tcrRp tRPC

___ VH -
UCAS, [CAS

ViL -

tASR tRAN

- XXXXX XXX
ADDRESSES ROW

viL - JAVAVA

NOTE:W G=HorlL
DQO - DQ15 = Open
Addresses: MCM516165BV — AO to A11; MCM518165BV — AQ to A9.

CAS BEFORE RAS REFRESH CYCLE

- RC >
la— tpp — {RP ——
- tRAS
Vg ~ N
BAS IH \
viL - / 4 \
trpg T > - ICHR —————
cp »—{CSR
s v (XXX KX
viL -
DQO-DQ15 VoW - — \
OH OPEN
VoL = e/

NOTE: W, G, Addresses=Hor L
CAS before RAS refresh is performed when either UCAS or LCAS meets this timing.

MOTOROLA DRAM MCM516165BVMCM518165BV
25



HIDDEN REFRESH CYCLE (READ)

RC > RC ———»f
l¢—————— 1RAS ————— o [@———— RP —— RP

VIH - 3 tRAS —»
ViL - S Z Z

tcrpT**™| |*— RCD ——ww— 1RSH —»~ ICHR - ICRP —

UCAS, [CAS ViH - _/ \ \-

viL - {RAD - ICAH

tasR—™ =1 —» w—-taASC

Vi -
ADDRESSES v'H w ROW COLUMN
L -

lgqs > = {RRH

ViH -
W ViL - I WA —— ><><><><><><>
tROH |

a— ICAC —= orF l—ei—tREZ
tolz T re—— G2 ———
pao-pats 'OH %:XX DATA OUT —
oL - fe— IRAC ————————»

HIDDEN REFRESH CYCLE (WRITE)

- {=To} > e ———»
fe————— RAS —————»| j&——— IRp ——

ViH - 3

RAS —»]
RAS \ / / N\
viL - =
'cRP T — IRCD —w— tRSH —o» 'CHR |- IcRP —#
UCAS,LCAS VIH = A \\
-~ g e |
1 {RAH <—"—‘CAH
tasp ~™ | —» tasc
Vin —
ViL - C
twes T [— tWCH —
Y-\
VIL - ]
Viy —
5 'H
iL -

tos-‘—’l l-— IDH —

V, -
VoL -

MCM516165BVeMCM518165BV MOTOROLA DRAM
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CAS BEFORE RAS REFRESH COUNTER TEST READ CYCLE

ja— AP —
1
VN - - RAS ~
RAS H /L \
ViL -
ft— ICHR
—> tcsR ICPT-»| | 1RSH > tCRP
_ la—————————— 1CAS
UCAS,[CAS VH - \ \ / /
viL -
- tRAL >
tASC la— ICAH
V| -
L - J
tRRH
- e RCS - 1RCH
_ VH -
LV
-l 1GA
Vv —
IL -
e— 1CAC —» —OFF
tAA le—{REZ
j———— e e tg7 —»
VOH - -
poo-pats O DATA OUT —
VoL - R
tcLz

NOTE: Addresses: MCM516165BV — AD to A7; MCM518165BV — A0 to A9

MOTOROLA DRAM MCM516165BVsMCM518165BV
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CAS BEFORE RAS REFRESH COUNTER TEST WRITE CYCLE

tRp —
oS VH - - RAS -
viL - \__
a— {CHR —_
—> ICSR tcpT-» f@——— tRSH - ICRP
ooRs TR V- T\ \‘— (cAS / /‘
ViL -
1RAL >
|Asc ad — tCAH
V) -
iL -
tRWL »
- towl -
twes —™ .-
- VH - ——— WCH ———d
5 ViH -
ViL -

ps e —— o —=

V -
ViL -

NOTE: Addresses: MCM516165BV — A0 to A7, MCM518165BV — A0 to AS

-

MCM516165BVeMCM518165BV MOTOROLA DRAM
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CAS BEFORE RAS REFRESH COUNTER TEST READ-WRITE CYCLE

IRP -
Vin — e RAS
ms M R
ViL -
~ fe— ICHR
—* Lo I‘ tCPT-» tRSH > {CRP
U IEAS V= T\ N iCAs - Yavi
ViL - L /
s tRAL
tasC [« 'CAH
Vi -
ADDRESSES COLUMN
ViL - |
tawp - lowL
(———— towp ——»{ = RWL -»
thes T twp
W VH - -
o N_UXXXXXX
5 VM- [ A >
ViL - \
tDH
1ps -
S~
VIH - :
H o OO0
YiL -
t - » lch)
DQO-DQ15 < CAC
torz —* <6z
VoH -
N— V, DOU' E
N
NOTE: Addresses: MCM516165BV — AQ to A7; MCM518165BV — A0 to A9.
ORDERING INFORMATION
(Order by Full Part Number)
B e o O
Motorola Memory Prefix 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 II)
Full Part Numbers — MCM516165BVJ60 MCM516165BVJ60R MCM516165BVT60 MCMS516165BVT60R
MCM516165BVJ70 MCM516165BVJ70R MCM516165BVT70 MCM516165BVT70R
MCM518165BVJ60 MCM518165BVJ60R MCMS518165BVT60 MCM518165BVTE0R
MCM518165BVJ70 MCMS518165B8VJ70R MCM518165BVT70 MCM518165BVT70R
S

MOTOROLA DRAM

MCM516165BVeMCM518165BV
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PACKAGE DIMENSIONS

J PACKAGE
400 MIL SOJ
CASE 986A-01

2 2 NOTES:
[aTaValalalalalalalalalalalalalalalatalaTxl 1. DIMENSIONING AND TOLERANCING PER ASME
I Y14.5M, 1984,

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
| =) =g =)= = jege == oo m o ge ===y = 0.010 (0.25) PER SIDE.
1 2 4. THE PACKAGE TOP MAY BE SMALLER THAN THE
PACKAGE BOTTOM. DIMENSIONS D AND E1 AND,
E] HENCE, DATUMS A AND B, ARE DETERMINED AT
THE OUTERMOST EXTREMES OF THE PLASTIC
BODY EXCLUSIVE OF MOLD FLASH, TIE BAR
H BURRS, GATE BURRS AND INTERLEAD FLASH,
BUT INCLUDING ANY MISMATCH BETWEEN THE

42x b1 TOP AND BOTTOM OF THE PLASTIC BODY.
. DIMENSIONS b1 DOES NOT INCLUDE DAMBAR
|$| 0.007 (0. 18)®|C|A|B PROTRUSION OR INTRUSION, THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE
| e wx (e] SHOULDER WIDTH TO EXCEED b1 MAX BY
A3 MORE THAN 0.005 (0.13). THE DAMBAR
INTRUSION(S) SHALL NOT REDUCE THE
H SHOULDER WIDTH TO LESS THAN 0.001 {0.03
‘— BELOW b2 MIN.

INCHES MILLIMETERS

o

SEATING
PLANE

—olle—ax b elfz  [a]oom1]c] 0004(01) | |
[@]0.007 .18/ @] c[A]B] 4ax AT omt]

370

Bl

081
a8

fe— E—+
[@[o07 018®[c[A]8]

A it
EEEkERRE:

H

A2

Sl

21 ZONES 2X VIEW A-A

MCM516165BVeMCM518165BV MOTOROLA DRAM
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T PACKAGE

400 MIL TSOP Il
CASE 985A-01
VIEW A
50 40 i 26 E] _/\~
AARAARAAAAR  AARAAAAARAR { 2%
1)/
E1

O U

HHdHEBEHHHBBEH ‘HHHHHHubBdHH ) N §
1 1" 15 2% L_
D ~»—{4] —A
22x E—

| €] 0.2(0.008) ®[C|A]B]

NOTES:

1. DIMENSIONS AND TOLERANCING PER ASME
Y14.5M, 1994,

2. CONTROLLING DIMENSION: MM,

3. DIMENSION D AND E DO NOT INCLUDE MOLD
PROTRUSION. MOLD PROTRUSION IS 0.15
(0.008) 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).

. FOR LEAD IDENTIFICATION PURPOSES, PIN

POSITIONS 12, 13, 14, 37, 38 AND 39 ARE NOT

USED.

o

MILLIMETERS INCHES

b1 I N T
BASE METALNM AL 005 [ 015 ooz [ 0006 |
| | 025 04510010 | 0018 |

pi | 025 ] 0400010 |00

¢ 0121 025 | 0005 [ 0010
¢l : j ¢ st | 010 020 (0004 [ 0008
2085 | 2106 | 0821

090BSC_ 1 QONSRCC |

D
¥ []
1.60 X
L_ b _.I E| 1156 ] t1ee Jﬁgm%’
L E1 | 1026 1 0306 | 0404
13(0. L] 0401 0600018 00p4 |
vnew:t (@ 0.13(0.005)®[C|B]A| 4o Loso 1 oqte 1 00
ROTATED 90° CW SECTION A-A [R2 [ 010REF | 0004REF
44 PLACES 9 0°f 1w0°] o°T w°

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantes regarding
the sultability of its products for any particular purpose, nor does Motorola assume any llabllity arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, Including without limitation consequential or incldental damages. *Typical” parameters can and do vary in different
applications. 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 ot
the Motorola product could create a situation where persona! 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, damagss, 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/Affimative Action Employer.

MOTOROLA DRAM MCM516165BV«MCM518165BV
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How to reach us:

USA/EUROPE: Motorola Literature Distribution; JAPAN: Nippon Motorola Lid.; Tatsumi-SPD-LDC, Toshikatsu Otsukl,

P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 6F Selbu-Butsuryu-Center, 3—14-2 Tatsuml Koto-Ku, Tokyo 135, Japan. 03-3521-8315
MFAX: RMFAX0 @emall.sps.mot.com — TOUCHTONE (802) 244-6609 HONG KONG: Motorola Semiconductors H.K. Ltd.; 8B Tal Ping Industrial Park,
INTERNET http://Design—-NET.com 51 Ting Kok Road, Tal Po, N.T., Hong Kong. 852-26620298
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