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TECHNICAL DATA

1M x 16

Advance Information MCM318165CV
16M CMOS Wide DRAM Family EDO

EDO, 1M x 16, 1K 1024 Cycle Refresh

The family of 16M Dynamic RAMs is fabricated using 0.40u CMOS high—speed
silicon—gate process technology. It includes devices organized as 1,048,576 six-
teen—bit words. Advanced circuit design and fine line processing provide high per-
formance, improved reliability, and low cost.

The x16 with 1024 cycle refresh (MCM318165CV) 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 = 10% Power Supply

¢ Three—State Data Outputs, x16 Configuration

¢ Extended Data Out (EDO)

¢ TTL-Compatible Inputs and Outputs

* BAS-Only Refresh T PACKAGE

¢ CAS Before RAS Refresh 400 MIL TSOP Il

¢ Hidden Refresh CASE 985D

¢ 1024 Cycle Refresh:
MCM318165CV = 16 ms

¢ Fast Access Time (tRAC):
MCM31xxxxCV—-60 = 60 ns (Max)
MCM31xxxxCV-70 = 70 ns (Max)

¢ Low Active Power Dissipation:
MCM318165CV-60 = 540 mW (Max)
MCM318165CV-70 = 470 mW (Max)

¢ Low Standby Power Dissipation:
All Devices = 1.8 mW (Max, CMOS Levels)

J PACKAGE
400 MIL SOJ
CASE 986B

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

400 MIL SOJ 400 MIL TSOP
Ve[| 1 e 42 [] vss vec O 1e 50 [ Vgg
O 1l
pai [ 2 4 [] pats DQo O 2 49 I Q15
DQ1 O3 48 1 DQ14
paz[] 3 40 [1 pats DQ2 [ 4 47 1 DQI3
O 1l
pas [ 4 39 [] pat4 DQ3 05 46 1 DQ12
Vec O 6 45 [1 Vgg
DQ4 [ 5 38 [] DQ13 DQ4 O 7 44 [1 DQ11
Das O 8 43 P DpQito
vec ] 6 37 {] Vss
pae O 9 42 P DQ9
DQs[] 7 36 [] DQ12 DQ7 O 10 4101 D8
pas [ 8 35 [] pati NC O 11 40 01 NC
par[] o 34 [] baio
Das[] 10 33 [] DQ9 NC [ 15 36 [ NC
NC [ 16 351 LCAS
NC [ 1 32 [INC _wiq 34 [1 UCAS
NG [] 12 31 [] LCAS RAS [ 18 BPG
_ S NC O 19 320 A9
w13 30 [l ucas NC [ 20 311 A8
RAS [] 14 29[ G A0 [ 21 300 A7
AlO22 29 [1 A6
NG} 15 2811 A9 2l 23 281 A5
NG [| 16 27 [] A8 A3 [ 24 270 A
Vee 0 25 26 1 Vgg
Aol 17 26 [] A7
Al]] 18 25 ] A6
A2[] 19 24 ] A5
A3[] 20 23 ] A4
Vcc[ 21 22 ] Vgg
PIN NAMES
AO-A9 .............. Address Input LCAS ....... Column Address Strobe
DQo-DQ15....... Data Input/Output | UCAS ...... Column Address Strobe
G .. Output Enable Veg oo Power Supply (+ 3.3 V)
W .. Read/Write Enable | Vgg ....................... Ground
RAS ........... Row Address Strobe NC ................. No Connection
MCM318165CV MOTOROLA DRAM
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BLOCK DIAGRAMS

MCM318165CV BLOCK DIAGRAM
1M x 16, 1024 CYCLE REFRESH

DQ1 DQ3 DQ5 DQ7

DQO | DQ2 | DQ4 | DQ6

FEaeel!

DQ8 DQ10 DQ12 DQ14

DQ9 | DQ11] DQ13|DQ15

[

vVee Vss _
G
8 8 T 8 8
VOLTAGE DOWN DATA IN DATAOUT [=—®— DATAOUT DATA IN
CONVERTER BUFFERS BUFFERS  |—q—m| BUFFERS BUFFERS
_ | ) [} [}
w o——¢ \ 8 /8\ y /8\ 8
/ cc
g \

K

|I—I

UCGAS O—>1 NO.2CLOCK |
LCAS O—| GENERATOR [
COLUMN > COLUMN
A0 O—» 10 ADDRESS T DECODER
Al O—> BUFFERS (10) SENSE AMP 5
0 GATE
A2 O— REFRESH  [* T —
CONTROLLER |t
w0 ) 1024 x 16
[ X 1]
MC REFRESH
A5 O—] COUNTER (10) il vy
" 10 T MEMORY
a ROW 10 28 |8 to ARRAY
A8 O— ADDRESS ) > 1024 x 1024 x 16
BUFFERS (10) >
SUBSTRATE BIAS [*—O Vss
] GENERATOR  le—o0 V(g
— NO.1CLOCK [
RAS © ™ GENERATOR
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage Vco —-05t0+46 \
Voltage Relative to Vgg, Vin. Vout -051t046 \

Any Pin Except Voo

Data Out Current lout 50 mA
Power Dissipation MCM318165CV PpD 1000 mwW
Operating Temperature Range Ta Oto+70 °C
Storage Temperature Range Tstg - 6510 + 150 °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 voltages or electric fields; however, it
is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to this
high—impedance circuit.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc=3.3V10.3V, 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) Vce 3.0 3.3 3.6 \Y
Vgs 0 0 0
Logic High Voltage, All Inputs ViH — Vco +0.3* \
Logic Low Voltage, All Inputs VIL -0.3" — 0.8 \
*Vogo + 2.0V at pulse width <20 ns.
** —2.0V at pulse width <20 ns.
DC CHARACTERISTICS AND SUPPLY CURRENTS
MCM318165CV-60 | MCM318165CV-70
Characteristic Symbol Min Max Min Max Unit | Notes
V¢ Power Supply Current (tRc = tRc Min) lcct — 150 — 130 mA [1,2,3
Vg Power Supply Current (Standby) lcc2 — 2 — 2 mA 4
(RAS = UCAS = LCAS = V|y)
Vi Power Supply Current During RAS Only Refresh Cycles lcca
(UCAS = LCAS = V4. trc = trc Min) — 150 — 130 mA 1,3
Ve Power Supply Current During Extended Data Out Cycle lcca — 130 — 110 mA [1,2,3
(RAS=V|)
Ve Power Supply Current (Standby) lccs — 0.5 — 0.5 mA
(RAS = UCAS =LCAS =Vgg-02V)
Ve Power Supply Current During CAS Before Icce mA 1
RAS Refresh Cycles (trc = trg Min) — 150 — 130
Input Leakage Current (0 V < Vi, <Vc(e) lkg(l) -10 10 -10 10 uA
Output Leakage Current (0 V < Vgt < Vi, Output Disable) likg(O) -10 10 -10 10 A
Output High Voltage (IopH =—2 mA) VoH 24 Vce 2.4 \ele \
Output Low Voltage (IoL =2 mA) VoL — 0.4 — 0.4 \

NOTES:

1. Icc1(AV), Iccs(AV), and Icc4(AV) are dependent on cycle rate. Maximum current measured at the fastest cycle rate.

2. Icc1(AV) and Igc4(AV) are dependent on output loading. Specified values are obtained with the ouput open.

3. Column address can be changed once or less while RAS = V|_and LCAS/UCAS = V|H.

4. Aninitial pause of 500 us is required after power—up followed by a minimum of eight initialization cycles (any combination of cycles containing
a RAS clock such as RAS—only refresh).

CAPACITANCE (Tp =0to 70°C, Vo = 3.3 V, Unless Otherwise Noted)

Characteristic Symbol Max Unit
Input Capacitance A0 - A1 Cin pF
G, RAS, UCAS, LCAS, W
Input/Output Capacitance (UCAS, LCAS = V|4 to Disable Output) DQO - DQ15 Cout pF
NOTE: Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C =1 At/AV.
1. IColumn address can be changed once or less while RAS = V||_and LCAS/UCAS = V|H.
2. IMeasured with a load circuit equivalent to VoH = 2.4 V (IloH = 2mA)/VoL = 0.4 V (oL = 2mA) load 100 pF.
MCM318165CV MOTOROLA DRAM
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SWITCHING CHARACTERISTICS

OPERATING PARAMETERS

Symbol MCM318165CV-60 | MCM318165CV-70
Parameter Std Alt Min Max Min Max Unit | Notes

Access Time from CAS tcELQV tcac — 15 — 20 ns 1,2
Access Time from RAS tRELQV RAC — 60 — 70 ns 1,3
Access Time from Column Address tavav tAA — 30 — 35 ns 1,4
Access Time from CAS Precharge tcEHQV tcpa — 35 — 40 ns 1,5
Access Time from G {GLGH tcA — 15 — 20 ns 1
CAS to Output in Low—Z tCcELQX tcLz — 5 — 5 ns 1
Output Buffer Turn—Off Delay from G tGHQZ taz 0 15 0 20 ns

Output Buffer Turn—Off Delay from WE twLaz tWEzZ 0 15 0 20 ns

Output Buffer and Turn—Off Delay tcEHQZ toFF 0 15 0 20 ns 6,7
Output Buffer Turn—Off Delay from RAS tREHQZ tREZ 0 15 0 20 ns 6,7

NOTES:

1. Measured with a load circuit equivalent to VoH = 2.4 V (IpH = 2mA)/VoL = 0.4 V (IoL = 2mA) load 100 pF.

2. Assumes that tRcp = tRcpD(max) and tAsC » tasc(max) and top > top(max).
3. Assumesthattrcp<trcp(max)andtrap <traD(max).lftRcD ortraD isgreaterthanthe maximumrecommendedvalue showninthistable,

tRAc will increase by amount that tRcp exceeds the value shown.
4. Assumes that tRaD = tRAD(Max) and toSC > tasc(max).

4]

. Assumes that tgp < tgp(max) and taosc = tasc(max).

6. tgz(max), twez(max), toFF(max) and tREZ (max) define the time at which the output achieves the high impedance state (IoyT < [£10 pAl)

and is not reference to Vo (min) or Vg| (max).

7. Output is disabled after both RAS and CAS go to high.

TIMING REQUIREMENTS

Symbol MCM318165CV-60 | MCM318165CV-70
Parameter Std Alt Min Max Min Max Unit | Notes
Refresh Period tRVRV IREF — 16.4 — 16.4 ms
RAS Precharge Time tREHREL RP 40 — 50 — ns
Delay Time, RAS Low to CAS Low tRELCEL tRCcD 20 45 20 50 ns 3
Delay Time, CAS High to RAS Low tCEHREL tCRP 5 — 5 — ns
Delay Time, RAS High to CAS Low tREHCEL RPC 0 — 0 — ns
CAS Precharge Time tCEHCEL tcp 10 — 10 — ns
Delay Time, RAS to Column Address IRELAV tRAD 15 30 15 35 ns 4
Row Address Setup Time tAVREL tASR 0 — 0 — ns
Column Address Setup Time tAVCEL tASC 0 13 0 13 ns 5
Row Address Hold Time tRELAX tRAH 10 — 10 0 ns
Column Address Hold Time tCELAX tcAH 10 — 10 — ns
Delay Time, G High to Data tGLHDX tGD 15 — 20 — ns
Transition Time (Rise and Fall) T T 1 50 1 50 ns 6

NOTES:

oOoulkh WON

. The timing requirements are assumed tT = 2 ns.

. VJH(min) and V| (max) are reference levels for measuring timing of input signals.
. tRcp(max) is specified as a reference point only. If tRcD is less than tRgp(max), access time is controlled exclusively by taa.

. tRAD(max) is specified as a reference pointonly. Ift{RAD =tRAD(Max) andtAsc <tASC (max), access time is controlled exclusively by taa.
. tasc(max) is specified as a reference point only. IftRcD =2tRcD(max) andtasc > tASC (max), access time is controlled exclusively by tcaC.
. t1 is measured between V|y(min) and V|| (max).

MOTOROLA DRAM
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READ AND REFRESH CYCLES

Symbol MCM318165CV-60 | MCM318165CV-70
Parameter Std Alt Min Max Min Max Unit | Notes
Random Read or Write Cycle Time tRELREL iRC 110 — 130 — ns
RAS Pulse Width tRELREH 1RAS 60 10K 70 10K ns
CAS Pulse Width tCELCEH tcAS 10 10K 13 10K ns
CAS Hold Time tRELCEH tcsH 48 — 55 — ns
RAS Hold Time tCELREH tRSH 15 — 20 — ns
Read Command Setup Time tWHCEL tRcs 0 — 0 — ns
Read Command Hold Time Referenced to CAS tCEHWX tRCH 0 — 0 — ns 1
Read Command Hold Time Referenced to RAS IREHWX tRRH 10 — 10 — ns 1
Column Address to RAS Lead Time tAVREH tRAL 30 — 35 — ns
RAS Hold Time Referenced to G t{GLREH tROH 15 — 20 — ns

NOTES:
1. Either tRcH or tRRH must be satisfied for a read cycle.

WRITE CYCLE (EARLY WRITE AND DELAYED WRITE)

Symbol MCM318165CV-60 | MCM318165CV-70
Parameter Std Alt Min Max Min Max Unit | Notes
Random Read or Write Cycle Time tRELREL iRC 110 — 130 — ns
RAS Pulse Width tRELREH 1RAS 60 10K 70 10K ns
CAS Pulse Width tCELCEH tcAS 10 10K 13 10K ns
CAS Hold Time tRELCEH tcsH 48 — 55 — ns
RAS Hold Time tCELREH tRSH 15 — 20 — ns
Write Command Setup Time tWLCEL twecs 0 — 0 — ns 2
Write Command Hold Time Referenced to CAS tCELWH tWCH 10 — 13 — ns
Write Command to CAS Lead tWLCEH tcwL 10 — 13 — ns
Write Command to RAS Lead Time tWLREH tRWL 10 — 13 — ns
Write Pulse Width tWLWH twp 10 — 13 — ns
Data in Setup Time tDVCEL iDs 0 — 0 — ns
Data in Hold Time tCELDX tDH 10 — 13 — ns

NOTES:

1. tRWC is specified as tryc(min) = tRAc(max)+HGp(min)+tRp(min)=4tT.

2. twes. tcwbD. tRwD andtawD andtcpwp are specified as reference points only. Iftywcs 2 tywcs(min) the cycleis an early write cycle and the
DQ pins will remain high impedance throughout the entire cycle. If tcwD >tcwnD (min), tRwD > tRwD(min), tawD > tawD(min) and tcpwpD >
tcpwpD(min) (for extended data out mode cycle only), the cycle is a read—modify—write cycle and the DQ will contain the data read from the
selected address. If neither of the above condition (delayed write) of the DQ (at access time and until CAS or G goes back to V|H) is indetermi-
nate.

MCM318165CV MOTOROLA DRAM
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READ-WRITE AND READ-MODIFY-WRITE CYCLES

Symbol MCM318165CV-60 | MCM318165CV-70
Parameter Std Alt Min Max Min Max Unit | Notes
Read—-Write/Read—Modify Write Cycle Time IRELREL | tRWC 133 — 161 — ns
RAS Low Pulse Width tRELREH 1RAS 89 10K 107 10K ns
CAS Low Pulse Width tCELCEH tcAS 44 10K 57 10K ns
CAS Hold Time after RAS Low tRELCEH tcsH 82 — 99 — ns
RAS Hold Time after CAS Low tCELREH tRSH 44 — 57 — ns
Read Setup Time before CAS Low tWHCEL tRcs 0 — 0 — ns 1
Delay Time, CAS Low to W Low tCELWL tcwD 32 — 42 — ns 1
Delay Time, RAS Low to W Low tRELWL tRWD 77 — 92 — ns 1
Delay Time, Address to W Low tAVWL tAWD 47 — 57 — ns
G Hold Time after W Low tWLGL tGH 15 — 20 — ns

NOTES:

1. twes. tcwD. tRwD andtawp andtcpwp are specified as reference points only. Iftywcs 2tywgs(min) the cycle is an early write cycle and the
DQ pins will remain high impedance throughout the entire cycle. If tcwpD > tcwDbD (min), tRwD > tRwD(min). tawD > tawD(min) and tcpwD >
tcpwpD(min) (for extended data out mode cycle only), the cycle is a read—modify—write cycle and the DQ will contain the data read from the
selected address. If neither of the above condition (delayed write) of the DQ (at access time and until CAS or G goes back to V|H) is indetermi-
nate.

EXTENDED DATA OUT MODE CYCLES

Symbol MCM318165CV-60 | MCM318165CV-70
Parameter Std Alt Min Max Min Max Unit | Notes
Extended Data Out Read/Write Cycle Time t{CELCEL tEPC 25 — 30 — ns
Extended Data Out Read—Write Cycle Time tCELCEL | tERWC 66 — 79 — ns
Output Data Hold Time tCELQZ tCoOH 5 — 5 — ns
RAS Pulse Width tRELREH | tRASP 77 100K 92 100K ns
CAS Precharge Time tCEHCEL tECP 10 16 10 16 ns 4
RAS Hold Time after CAS Precharge {CEHREH | 'RHCP 35 — 40 — ns
CAS Precharge to W Delay tcEHWL | tcPwD 52 — 62 — ns 1
Delay Time, CAS Low to W Low tceLwL | tEcwD 32 — 42 — ns
Delay Time, Address to W Low tAVWL tEAWD 62 — 72 — ns

NOTES:

1. twes. tcwD. tRwD andtawp andtcpwp are specified as reference points only. Iftywcs>tywcs(min) the cycleis an early writecycle andthe
DQ pins willremain high impedance throughout the entire cycle. If towp >tcwD (min), tRwD > tRwD(min), tawD >tawD(min)andtcpwpD >
tcpwp(min) (for extended data out mode cycle only), the cycle is a read—modify—write cycle and the DQ will contain the data read from the
selected address. If neither of the above condition (delayed write) of the DQ (at access time and until CAS or G goes back to V|H) is indetermi-
nate.

2. All previously specified timing requirements and switching characteristics are applicable to their respective Extended Data Out mode cycle.

3. tras(min) is specified as two cycles of CAS input are performed.

4. tcp(max) is specified as a reference point only.

MOTOROLA DRAM MCM318165CV
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TIMING DIAGRAMS

READ CYCLE
v tRC
- —_
Ras M \ RAS ;
vy — Y fe—— gpp——»
IcSH ——>
'cRP <— !ReD 'RSH fe— tcRp —
-y H— [————— tCAS e —
UCAS, LCAS \ /
ViL — t -
et— RAD —
RAL
tASR tAsC—»|  |e— t
> e tpan CAH
ViH— y
ADDRESSES ><><><>< ROW ><X>< COLUMN X
V., — i
IL
—» |etRcH
t
trcs RRH
_ V|H —_
W t
| XX e O COON
L= tap
at— £~ —
vy — GA
¢ A XXXXXXXXK,
ViL—
- tcAG——» > e lorF
t
e« toae REZ
—!cL7 —» ~—laz—»
Vep — i J
OH
DQO-DQ15 HIGH-Z { VALDDATAOUT |}
Vo \ 4
oL
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UPPER BYTE READ CYCLE

tRc
tRAS l«—— tRp —
— VH— 7 1 7
RAS \ / \
ViL — K
-« {CSH ————»
tCRP «—— tRCD ———»le—— iRgH l«— {cRp —™
— VH — p e— 1CAS —
UCAS \\ / /
Vi —
tcrp tRPC
_ Vg — X
= ) KKK
ViL — a— tRAD —»]
{RAH —»  |-— -t RAL ——————»
tASR IASC —»  je— tcAH
VIH — v
ViL — x
—» «—{RCH
tRCS —ft——~ - tRRH
_ VH— r
W
ViL — «— 1ROH —
la—— [ TAA
tGa
5 XN QXXXIXXXHXXXX,
G £
ViL —
Vou —
DQO - DQ7 OH OPEN
VoL — toFF
— ICAC — tREZ
«— tRAC -« 67—
VoH — v &
DQ8-DQ15 OPEN DATA OUT E
VoL — -~
oLz
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LOWER BYTE READ CYCLE

tRC
- tRAS » le— IRP —
s \ / N\
RAS
viL — .
icRP tRPC
—— Vi — F
UCAS v
L —
tcsH
tcrp l«—— tRcp ——»}«—— RSH l«— ICRP —
— Vi — T\ [ 'OAS — r
LCAS \ / /
Vi —4/ a— 1RAD —» \ x =
IRAH —~  |-— RAL —————
tASR tASC—™ e— e tcAH
Vi — \
ADDRESSES ROW COLUMN /
ViL —
—»  |=—1RCH
tRCS e - tRRH
— VH—7
7 gy XXX XXAXXN N XXXXXXXX
ViL — tROH
tAp | ——]
tGA
& . — JOQOOQQOOON XXX XX XXXXK)
G
VL — Kk X
- icAC > |<—>— toFF
— tRE7 —
< IRAG ——— g7 —
VOH — i a
DQO - DQ7 OPEN DATA OUT }
VoL — =
tcLz
Vo —
DQ8-DQ15 OPEN
VoL —
MCM318165CV MOTOROLA DRAM
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WRITE CYCLE (EARLY WRITE)

tRC
tRAS l«—— IRP ——»
— VH — R 2 \
RAS v — \r -.Z | U
le——————————— fCSH ——————————»f
¢—— 1RCD ——»|«—— tRSH l— 1CRP ——|
I e— 1CAS —= |
UCAS, LCAS
' ViL — \\r —/ /
—» [«—1RAH
ViL —
twes tweH
"~ QOO LOXRQQOXRIXXX
ViL — -
tRwL —>|
— Vi —
& = QXXX AR YHIXSXIXIKXXIARN)
tbs —<—>| |<—>— tDH
VoH — \
a2~ OO KXXXKXXXIKKIXIKK
VoL — 7
MOTOROLA DRAM MCM318165CV

11



UPPER BYTE WRITE CYCLE (EARLY WRITE)

e tRC
— VH— B tRAS X
RAS x_ Z \
ViL — la—— tRpp ——»
«————————— {CSH ————————»
tcrp «— IRCD ——»le«——— 1RSH j«— {CRP —»
— Vy — e— 1CAS — / r
UCAS
ViL — \\ 1 /
IcRP
s~ XX NXXXXAXX
LCAS
ViL— tRAH —T™ [<—
tASR tasc -— tcAH
Vi — p
s 1~ T000C ror XA i O0CKKKKXOOOKRX
ViL — 7 2
twes tweH
i QOOOQKN LK XXX HXIXXKIX XXX
iL —
— VH —
&y — KASAXHKXIXAX YOXRXXIHXXHAXKR)
. tps —<—>| |<—>— IDH
—_ A
s 2t~ DOQQQQTK_ e KIXKORXK
VL — N
MCM318165CV MOTOROLA DRAM

12



LOWER BYTE WRITE CYCLE (EARLY WRITE)

R
tRAS l«—— Rp ——
ms W \ Y N
ViL — - >
tCRP == - tRPC
ws '~ J L e . NXXXXXXX
UCAS VL — tcsH
tcrp l«—— 1RCD ———wre—— {RSH
— Vg — 3 —— 1CAS ——m
LCAS / \\ / /
vViL — K .
tRAH —o{ fe—
tASR tasc -— tcAH
ViH — n
s 1~ Q00O RN KXOOOOOIKKX
ViL — >
twes tweH

=|

a — QOOOOOON, LXXXXHKHXIHXAKIIAXKA
& = LOOOQQOXX XOXKIXIIRAXXXL

tps —<——| le—»+ toH

o1~ TXXCKRRXN_ HIKRIXKRKXRRIKRK
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READ-WRITE CYCLE

tRWC
—_ r— -
— VH - tRAS > ]
RAS 1
L — K i
1 [ef—
CRP tCsH tRp
e EE— tRCD —_— tRSH tCRP

—  — VHy — f
UCASLOAS / e tRpD —> \\ cAs / /
L—

le— — le— tCAH

VH — r p p
ADDRESSES ><><>§ ROW §®§ COLUMN ><><><><><>O
ViL — X = 7

|
tawD <—>|—tc L
tRcs e ICWD —— |l tRWL —DV\(

—_ VH — -— twp
Wy — QXXXXXN) = m — \

ViL — i

- tRWD
e— tGA

1~ OO0
G /

ViL— <« {GD tDH

Iq— tRAC — —ipg
ViH — r
v OPEN DATAIN ><><><><><
IL tcac igz—» |=—
DQO - DQ15 tolz — L
VOH — X
OPEN DATAOUT 1
VoL — A~
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UPPER BYTE READ-WRITE CYCLE

trRwe
tRAS IRP
_ VH B — X
RAS X / \
ViL 7
tcRP I~
tcsH
lf«——— IRCD ——»}@———————————— 1RSH tcRP
—_ VN = tcAS
wns /
IL ~
o ot H i
— Vi
LCAS
ViL le— tRAD —]
tAGR —»  |e— — tasc
—> (< RAH| | —™ e—1CAH
VIH r r J
ADDRESSES i><><>§ ROW §®< COLUMN
VIL k = =
|
- tawp towL
«—— {CWD ————» —11
tres
— V|H r N
Y
IL l— tAp —— L
tRWD
le— tGA
e /
ViL —\ taD
«——— 1RAC —
(v
IH
ViL L
- —» |w—iGgz
DQ8 - DQ15 < 'cAC
oz —™ B
VOH
) OPEN DATACUT |}
4
\OL
VIH
OPEN
viL
DQO - DQ7
VOH —
OPEN
VoL —
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LOWER BYTE READ-WRITE CYCLE

tRWC
tRAS IRP

— X
VIH

RAS VL — x 1ZﬁL

tCRP_'I T tRpc ™ I‘_
—— VH —
UCAS
ViL —

tcRp Rl

- tcsH

l@¢——— tRCD ——»l———————IRSH tcrp
- _ ~ tcAs
Lcas VH 7 \\ /

VL — le— tRAD — ~
tASR —-I et — — tasc
tRAH ™ le— — le—tcAH

ViH — I r n
ViL — r 4 L .
towL

|
e tawp <—>I—
«— WD ——  |e— tRWL —il
tRCs la—twp
— V|H — r
i \
L— e— fan —» =
tRWD
. 1GA
G /
ViL — A taD
tDH
< tRAC —» le—iDg
/\;||.| — r
L— C
DQO -DQ7 < ICAC — =—laz
torz ™ B
VoH —
) OPEN DATA OUT |}
Jou —
/_
ViH —
v OPEN
IL—
D08 -DQ15 <
Yor = OPEN
VoL —
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EXTENDED DATA OUT READ CYCLE

tRp—™ —
— Vg — ;_\ tRASP Z ~
RAS \
ViL — X
l«————— tFPC —————»¢———— 1EPC ——»] |#— RSH —»
— 1RCD tRHCP ——»
I A cP tcRP -—
—_—— — e tCAS —\ = {cAs
UCAS, LcAS /M ol fe— tRAH \\— \ 7 \ /
viL — tRAD \
tCSH i i B Y ,
—> - «—ASC  |—»  |le—tASC
SR> ™~ <—thH ™ <—thAH — la—tcAH
ViH — B c p r p r |
ADDRESSES ROW }®§ COLUMN 1 XXXX COLUMN 2 XXXX COLUMN N
ViL — A Kk = o = r =

tRCS—>| —p I-—tRCH

VIH —

VL — |<— ROH -»
thAh —m

—> tRRH

=|

«——— icPA —=  |«— ICPA
tcA — | f=—tRez

s ViH — \ ' r
ViL — X /
|<— RAC icac tcac

{CAC —¢—» fcon -G

tcLz — tcLz taz

VOoH — —L
DQO-DQ15 Dout ! §®< Dout 2 DoutN  p——
VoL — S . 7 7

!

MOTOROLA DRAM MCM318165CV
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EXTENDED DATA OUT BYTE READ CYCLE

tRP
tRASP
— VH— ’x Z
RAS \
ViL — 7
[—— fEpc ———» |e— 1RSH —o
e— tRCD l«———— IRHCP ———»
—>| tcRp tcp tcRp -—
Vi — - {CAS - _Ir \_ [« ICAS
UCAS \\ Z \ /
VL — 7
I tRAD ~— 'EpC
= tcRP tcasT T » (= icp = tRPc—I’
- Vy—
LCAS H —T™ [* RAH \
viL — i tCSH tRAL ——
tcAH—™ le— | fCAH f— tASC
IASR—>{ || —o - tASC —> tASC —™ [|=—ICAH
VIH — N - N Y 'a
ADDRESSES ROW COLUMN 1 COLUMN 2 COLUMNN
ViL — K v - v K N

tRCs _'I L tRCH ™

T

=|
< <
= I
[
g:

«—— tAn —»] -« tan —m] e— 1A — — tRRH
e 1CPA —f |«—— fCPA|—
tGa tGA
_ VHy— \ / /<
G \ >_< % Q ; i
ViL — K
t -t
CAC o ‘,‘ let— tREZ
oL 7™
Vou — cL —» [a—1OFF
DQO - DQ7 Dout 2 }
VoL — l«——— tRAC - 7
icac (Gz—re—
tcac
toLz ™ oLz ™ taz
Vou — —
pos-pais O Dout ! Dout N }_
VoL — 7 e
MCM318165CV MOTOROLA DRAM
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EXTENDED DATA OUT WRITE CYCLE (EARLY WRITE)

tRP—T™
__ Vy— ;_\ tRASP ‘ZL
RAS \
viL — K 7
l@«————— fFPC ————»le——— tFPC ———»] |@— tRSH —
<«— 1RCD tcp - tcp - tcRp
— ICRP - CAS - {CAS -
UCAS,LCAS H — t \\_ \ \ /
VL — —» [<—RAH | I ]
- tCSH | tRAL ———|
—> tasc —> la— tASC e — ASC
tasp—™ = - tcAH » tCAIH w1 iCAH
ViH — =
ADDRESSES ROW §®§ COLUMN 1 X><><>< COLUMN 2 XXXX COLUMN N X><><><><>Q<><
ViL — = = =
twes ~ twcs - tWes <
tWCH tWeH tWeH
— VH—
W
iL — 2 ¢< XXX XXX
5 VIH — ) C C C C (
viL —
tDH tDH - »—1DH
tps tps tps
VoH — 3 \
DQO-DQ15 ><><><><><>§ Din 1 Din 2 Din N §<><><><><><
VoL — v, L

MOTOROLA DRAM

MCM318165CV
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EXTENDED DATA OUT BYTE WRITE CYCLE (EARLY WRITE)

trp
t
— Vi — \ RASP /L
ViL — v \
l«——— FPC ———»le—— FPC ———
— {RCD tcp e fcp | |e— TRSH —
= 'CRP = CAS > < iCAS e—ICRP
— VI — F—
uks \\ Z \
L — K 7
= tCcRP tcas > ~>I |<—tRPC
— VH — { F
LCAS —> I-_— RAH X
L= tcsH
—> tasc — tasc — tasc
tasR— ™ tcAH tCAH tCAH
ViH — 2 b B c p Ir
SR ¢ AN 410 D 0400 G SO AT
ViL — = 4
twes ~ twes nil Wes <
tWGH «——tWCH - tweH
" XXX OO
w
ViL —
& = XXX XXXXXX YOXXXKX XXX IAXNX
G
ViL —
| ips —<+| |<— DH -
VH —
o~ XXX KX
ViL —
tps —<—>| |<—>— iDH s —<—>| tDH
VH — r
DQ8 - DQ15 Di 1 Dip N
ViL — u 7
MCM318165CV MOTOROLA DRAM
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EXTENDED DATA OUT READ-WRITE CYCLE

tRp
tRASP
— Vg -
RAS IH &4— t{cSH ——— / \
ViL -
tRCD -1 — {cp tcrp
tFRWG IEFRWC ————
— Vp - ~ le— fcpg —» — {cpg —— le—— icpAS ———»
UCAS, LCAS \\ / \ / \ tCAH //
VIL - tRAD K 7 7 K .
tRAH t op e
tASR —> |e—tcaH fcAH
—> tasc tasc tasc
V —
s ~ XXX KOO e KOO e I KKK
viL -
ROW tRwp —— l«—— tcwp —» - tcpwp ———»
la— fcwp —m icpwp ———» — tcwp — tRwL
tRCs —™ e—tcwL
W OOOF
W \| |/ \
viL - tAWD —{ "N tAwD ——{ "N tawp ——»
tAA »  towl— (e~ [ A —»]  topy — - . thn —
teA— J.— le— tGA e—iGA
twp—im{ |j-— twp — ™ — ] twp
_VH - \ r
G / / /
viL -
tap ™ — taD tGD —»
- {CPA — ™ I4 a— 1CPA —
= tRAC —»| l=—tpg —» |a— tpg —» |lw—1Ds
(i - fcAC — = {cAC ™ —Y < {cAC ™ —
v Dint ) Din2 1 DinN
L= N 7 h 7
DQO - 4 1Lz =1 —| |ty > fetph | |e—tDH
DQ15 - |=tgz tclz+ -+ =1tz tolz — 674
VoH — N N
/ \ Y
\\VoL - AN
— Dout! = Dout2 DoutN
MOTOROLA DRAM MCM318165CV
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EXTENDED DATA OUT BYTE READ-WRITE CYCLE

tRp

tRASP

tERWC ———» |[&——— 1RsH

tcrp

le— icAS ———

lae—— fcpAs ———»

tcaH

—Vy - X {cgH ————™

VL - Xr

& tRCD -
tERWC
j— —

mv||.| - \\ tcAs /

VL - K 7

RAD

@VlH -

T e et

<tASR||— je—tcAH
— tasc ™

—tASC

tcAH | //

fcp

<|—1Asc

Vi -
ADDRESSES COL. 1
ViL -

ot XXXXX

-
B
COL.N
X )

ROW tRWD ——»

{CPWD ——— tcpwp ————»
— tcwp r—— 1CWD ——»] - ICWD — RWL
tRCS » —™ e towL
WV||.| - ><><>7L / JX
ViL - - tawp — N tawp —={ N - tawp ——
- tan - tow — [e— e A —] tOWL—m afi— [— tyn —] — twp
twWp—e  [le— \ tWp—m \
H - /
VL - / /
— {RAC \ tGD —io tcpa —
- —
tCAC — T t ACPA — <—1Ips tcAC
e Vi — CAC K
Dip2 %
viL -
bao- ¢ torz on—>1 I
DQ7 —p  |e—iGZ
VoH - N
oL - i
— ] |-— Dout? — o |-—
teD tGD
—» —1iDg — €—1iDg
(_V||.| - X r p
DjnN }—
V -
IL K §(_ Din1 N
bas -~ oLz — i toiz— alan
DQ15 —  |e—ig7 —  |e—iGg7
Vi - —
OH y J( N
kVOL - N 4 A NS 4
Dout! DoutN
MCM318165CV MOTOROLA DRAM
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EXTENDED DATA OUT READ WRITE MIXED CYCLE

- 'RasP >
tRp —1
RAs VH— _’\‘— tosH —— \
V) —
IL
|
< {cRP «—— {fpg —>—— {Fpg — > —— {Fpg——™ {CRP '|=
e tRCD —» - tcp <——ticp tcp - tcp
—fCAS— - tcas - tcas la—»—{CAS la—»— CAS
— _
s \ A N/ N/ N \
LCAS VL — tRAD » A
t
RAH — o |<—
{ASR—> | dal | tcAH T™ - -tASC 19 l— tASC —» |a—1iagc |- |=-faSC
tASC—| |- tcAH tCAH tcaH »— {CAH
I 1 | 1
Vi, —
IH
ADDRESSES y >< ROW§®< coum CoL 2 §®< coL 3 §<X>§ coL. 4 }@g COL N ROW
IL—
tRcs tRCH -»‘ |<— ‘
— V. —
" XXX Y/
V, —
IL
twes—= *—L
v tGA ™ tweH
a H— \ tcpA —™ tcpA — \ |<—— tcpa —
1 .-—
Vi — K DH
tcac tcac | I tcac »— {CAC
< tap —> - tan — -t —=  [T]™ DS - g —>
ViH — tRAC y, o 4( T b m—
n
VL — 5 /
DQO -
DQi5 tCoH tCOH > = YWED tREz —  |-—
tcLz | — ez
VoH — AR
v Dout 1 w Dout 2 §®§ Dout 3} Dout '\>_
\_'OL =
MOTOROLA DRAM MCM318165CV
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RAS-ONLY REFRESH CYCLE

g tRC
le—— tRp ——
T \ "~ /| \
viL - o
tcRP tRPC

—— —— VH —
UCAS, LCAS 7

viL -

tASR tRAH

VIH — 3
ADDRESSES ROW
ViL - 7

NOTE: W, G=HorL
DQO - DQ15 = Open
Addresses: MCM516165B — A0 to A11; MCM318165CV — A0 to A9.

CAS BEFORE RAS REFRESH CYCLE

tRec
«—— tRp — l«—— tRP —
— vy - r N |- IRAS A\
RAS / \ N\
ViL - - 3
tRPG 'CHR -
tcp IcsR
UCAS, LCAS VIH — \ <><><><><><><><><><><><><><
ViL - ~ 2
DQO-DQI5 Vo -\
OPEN
oo-— /

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

MCM318165CV MOTOROLA DRAM
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HIDDEN REFRESH CYCLE (READ)

< tRC > tRC ————»f
l«————— IRAS —————— ] [ @——— IRp ——— tRp
— V- T r n tRAS —]
RAS \ Z Z \
viL - - 7
icRP l«— tRCD —}e— IRSH —»» tCHR
B N
UCAS, LCAS VIH — _/ \ i . -
ViL - tRAD tCAH
tasg™™ ¢ ™ tasc
VIH — I
ADDRESSES ><><>§ ROW COLUMN
V||_ - . 7 -
tRAH—™ [*—
RS tRRH
= ViH =7 i
" viL - tAA >
| tROH | ]
= VIH - t y
e N T AKX IKXHXX
VL - u
e 1CAC —» le—— tREZ
toFF
toLz e 16z ——»
V, —
pQo-Dats OH {XX DATA OUT H
VoL -
l«——— tRAC ————»!

HIDDEN REFRESH CYCLE (WRITE)

- tRC tRC ————»
jl¢—————— tRAS —————»] |@«——— IRp ———» - »— IRP
— Vg -

sy N / VTN

tcRP e— {RCD —»ta— IRSH —»] fCHR |<— tcRP —»

UCAS, LCAS VIH —_/ A\\
viL - »! X

tRAD-» t;lH -——'»tCAH
tasp ™ | ™ tASC
s 1~ O KRN XXX OKXKK
VIL - -
twes *— YWCH —

twp ———
w \><><><><> KXXXXXXXXXXXXXXXXXXXX
ViL = = -

G

viL -

DS -<—>| |<— IDH —
A

Vou —
VoL - N 7

MOTOROLA DRAM MCM318165CV
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PACKAGE DIMENSIONS
J PACKAGE
400 MIL SOJ
CASE 986B

42 22
oooonooonnooonnooonnonoonn

B IEER

2 ZONES 21 PLACES

O

oo oo oo oo oo oo0
1 21

[E2]/2
Ed [E2]

LT
D »p—I[A]

42x b1 - —» A1 wxr R
[ ]0.007 018 @] c[A] 21x E

¢ Ao an]o] []0.007 0.18) @[] B]

SEATING NOTES:

T PLANE 1. DIMENSIONING AND TOLERANCING PER ASME

Y14.5M, 1994,

40x [e] . CONTROLLING DIMENSION: INCH.
. DIMENSION D AND E1 DO NOT INCLUDE MOLD

PROTRUSION, MOLD PROTRUSION SHALL NOT
l«— 42X b EXCEED 0.006 (0.15) PER SIDE.

4. DIMESIONS D AND E1 INCLUDE MOLD
|$| 0.007 (0.18)® | C| A| MISMATCH AND ARE DETERMINED AT THE
NOTE 5 PARTING LINE.

. TOBEDETERMINED ATPLANEC.

. DIMENSION b1 DOES NOT INCLUDE DAMBAR
PROTRUSIONS . DAMBAR PROTRUSION SHALL
NOT CAUSE THE b1 DIMENSION TO EXCEED
0.037 (0.94).

A2

©w o

o o

INCHES MILLIMETERS
|DiM[ MIN | mMAX | MIN | MAX
A | o128 [ 0148 | 325 | 376
Al 0082 | — | 208 —
A2 0025 | — | o064 | —
b | 0075 [ 0020 | 038 | 050
b1 | 0026 | 0082 | 086 | 081
c | 0007 [0013 | 018 | 033
D | 1070 | 1.080 | 27.17 | 27.43
E | 0435 | 0445 | 11,05 | 11.31
E1 | 0395 | 0405 | 10.04 | 10.29
E2 | 0370BSC 9.40 BSC

e 0050 BSC 1,27 BSC

R [ 0030 [oos0 [ 076 [ 1.02

MCM318165CV MOTOROLA DRAM
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T PACKAGE
400 MIL
TSOP I

CASE 985D

VIEW A
B N
50 40 36 26

HAAAAHAAAAAA HAAAAAAAAAA (/,—;’7 ) X
N

O

HobHBHHHBHBEH HoHbBHBHHBEHEH Qv
1 11 15 25
0 > —olake
22x E—

[ 0.2(0.800 @|C[A]B]

[ ¢

f4

SEATING

fa¥aluvain/mialaiasal)
T —>| I‘_40XE| T I PLANE NOTES:

1. DIMENSIONS AND TOLERANCING PER ASME
— fe— Y14.5M, 1984,

x 2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS D AND E DO NCT INCLUDE MOLD
PROTRUSION. MOLD PROTRUSION 18 0.15
{0.006) MAXIMUM PER SIDE.

4. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSIONS. DAMBAR PRCTRUSION SHALL
NOT CAUSE THE LEAD WIDTH TO EXCEED 0.53
(0.021).

5. FORLEAD IDENTIFICATION PURPOSES, PIN
POSITIONS 12, 14, 14, 37, 38, AND 33 ARENCT

R (R1) USED.

~— MILLIMETERS INCHES

R (R2) DIM| MIN_| MAX | MIN | MAX
A — 1.20 — | 0047

i 7/// c AT | 005 | 020 | 0002 | 0008
// A2 | 100REF 0,039 REF
} b | 025 | 045 | coto [ 0018
c | 010 018 | 0004 [ 0007
Al L L 0 L— b —»I D | 2085 | 2105 | 0.821 | 0.829
[

0.80 BSC 0.0315 BSC
|$|0.13 (0.005)®| C| B| A | el | 16085C 0.063 BSC

E | 1156 | 1196 | 0455 [ 0471

VIEW A SECTION A-A E1 | 1006 | 1026 | 0.396 | 0.404

ROTATED 90° CW 44 PLACES L 0.40 060 | 0016 | 0.024
RL | 010REF 0.004 REF
R2 | 010REF 0.004 REF

[ 0°] 10° 0°] 10°

MOTOROLA DRAM MCM318165CV
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ORDERING INFORMATION
(Order by Full Part Number)

MCM 31x165C V X X X

Motorola Memory Prefix Q I— Shipping Method (R = Tape and Reel,

Blank = Rails for SOJ, Trays for TSOP II)

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

Device Voo

Package (J = 400 mil SOJ, T = 400 mil TSOP II)

Full Part Numbers — MCM318165CVJ60 MCM318165CVJ60R MCM318165CVT60 MCM318165CVTE0R
MCM318165CVJ70 MCM318165CVJ70R MCM318165CVT70 MCM318165CVT70R

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 or incidental damages. “Typical” parameters which may be provided in Motorola
datasheets and/or specifications can and dovary in different applications and actual performance may vary overtime. Alloperating 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
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 attorney 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.

How to reach us:

USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Motorola Lid.; Tatsumi-SPD—-JLDC, 6F Seibu—Butsuryu—Center,
P.O. Box 5405; Denver, Colorado 80217. 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. Lid.; 8B 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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