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I SEMICONDUCTOR E= 5
TECHNICAL DATA A — 7
| MCRi6208-35, -45
— . MCRI6209-35, -45
64K x 4 Bit Static RARNSs - , f
, . o AL bt cemei , . . MCM6208
The MCM6208 and MCMB6209 are 262,144 bit static random access memaries organized
as 65,636 words of 4 bits, fabricated using Motorola’s high-performancs silicon-gate CMQS -
technology. Static design eliminates the need for external clocks or timing strobes, while o NVTH : p
CMOS circuitry: reduces power consumption for greater reliability. P PACKAGE J PACKAGE
The MCM6G209 has both chip enable (E) and output enable {G) inputs, allowing greater 300 MIL PLASTIC . 300 MIL SOJ°
system flexibility. Either input, wheri high, will force the outputs to high impedance. CASE 724A CASE 810A
® Single 5V 4:10% Power Supply MCM6209
® Fast Access Time (Maximum): MCM6209
{xx =08 or 09) Address:  Chip Enable Output Enable _
MCM62xx-35 3Hns 35 ns 16 ns s, P PACKAGE J';?'ACKAGE
MCM62xx-46 45 ns 45.ns 17 ns 300 MIL PLASTIC 300 ML SOJ
® Equal Address and Chip Enable Access Time CASE 710B CASE 8108
® Output Enable (G) Feature for Increased System Flex:blhty and to Ehmmate Bus - N S
Contention Problems (MCM6209) " — o '
® Fully TTL Compatible—Three-State Data Output ol
M1 e 24.1Vee
Alf}2 23 [1a15
A2[} 3 2114
BLOCK DIAGRAM a4 21143
Mfls 20 f1A12
Asf] e 19 [1A11
Asl 7 18 [1a10
ATl} 8 17 [Jooo
- ROW MEMORY MATRIX | oy Ael} 9 16 1o
[ 8= occaoer 266 ROWS X e Aafl 10 15 [ 002
A3 __3 1024 COLUMNS — ¥s§ e 11 400
Al ———{ > vgel] 12 131w
Al ;j ) N -
000 ___ﬁb COLUMN 1/ el e 28 flvge
oai k_ NUT COLUMN DECODER Aol 2 27 [1A15
o |
- ) | CONTROL A2l 4 25 [la13
003 1 J‘E._ A5 A15 AT AQ AB A7 A10 A9 a5 2 fiaz
: <] Adlle 23 1A
e — L% Asf] 7 22 [lA10
]@— el 8 21 [Ine
‘ ] E%:)—-r <] Carffe- 20 [Ine
(MCME209 ONLY) G : asll 10 19 0o
PIN NAMES Agf] 11 18 [10a1
AG-AT6. . ....Addresslnput | E ...... . Ghip Enable 1z 17 {1002
DQO-DQ3. . Data Input/Output | NC . .. .. .. No Connection (]| RE! 16 [Joa3
W.. o oot Write Enable | Ve, - . . +5 V Power Supply ) .
G (MCMG209) . . Output Enable | Vg, . .+ . . . . . . . .Ground Vss[) 14 15 ]"_”

. MOTOROLA i

DS9941




4ULE D

ZANOTI

MOTOROLA SC (MEMORY/ASIC) b3k7251) IJUBEI&UE:—rE 2 7
MCM6208 TRUTH TABLE ' ""”Q"Q -0
= = - ] - - " : This device contains circuitry to protact the
E w Mode Ve Current | Output Cycle inputs against damage due to high static
H X Not Selected I{SB1, ISB2 High-Z - ) voltages or electric fields; however, it is ad-
L H Read IcCA Dout Read Cycle vised that normal precautions be taken to
" g ; avoid application of any voltage higher than
L L Write _lcca - High-2 Write Cyclg - maximum rated voltages to this high-
' .impedance circuit.
MCM6209. TRUTH TABLE , _ ) i
= = = - : - This CMOS memory circuit has been de-
G _ Mode | VecCurrent | 1/0 Pin Cyclea signed to meet the dc and ac specifications
H % X Not Salected | High-Z - |. - shown in the tables, after thermal equilib-
L H H Read 0 CSCBA H;gh’-z - rium has been established, The circuit is in
L L H Read ) D Read Cycle a test socket or mounted on a printed circuit
L X L Wit lCCA I;Ut Wi Cy | board and transverse air flow of at least 500
: AL CCA in_ rite Cycle linear feet per minute is maintalned.
ABSOLUTE MAXIMUM RATINGS (Ses Note) o
Rating Symbol Value | Unit
Power Supply Voltage Vee —-0.56 to +7.0: V4
‘Voltage Relative to Vgg for Any Vin: Vout | =0.5to Vg +056| V
Pin Except Vce
‘Qutput Current (per 1/0) lout 20 mA
Power Dissipation (TA =25°C) Pp 10 W
Temperature Under Bias Thias -10to +86 | °C
Operating Temperature ) TA 0to +70 °C
Storage Temperature Tstg - —85to +125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM. RATINGS are
exceeded, Functional operation should - be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages for
exterided. periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce=5.0V £10%, Ta=0 to70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Min

Parameter Symbol Typ Max | Unit

Supply Voltage (Operating Voltage Range) ' Vee 45 .50 | 6.5 \
fnput High Voltage ' ViH 22 - Vee+03 | v
Input Low Voltage 7 7 VIL ~0.5* - . 08 v
®Vj(_ (min)=—0.6 V do; V| {min}= —2.0 V ac (pulse width <20 ns) B '
DC CHARACTERISTICS 7 7

) ~ Parameter _Symbol Min ~ Typ " Max Unit
Input Leakagé' Current (All Inputs, Vin =0 to V) likg(t) = - +1.0 pA
Output Leakage Current (E=V|H, Vour=0to VCC)' . likglO) - | - - ] ;E1.0 [17.1
AC Supply Current {lgyt=0 mA) tavav=36ns!| lcca - ' - 130 mA .

) ) ~ tavav=46ns| - L= 130

AC Standby: Current {E=V|H, No Restrlctions on Qther lnputs)' IsB1 - - 35 mA
CMOS Standby Current (E=Vcc—0.2 V, No Restrictions on Other Inputs) Isg2 | — - | 10 mA
Output Low Voltage (gL =8.0 mA) Vo | - | = | o4 | v
Output High Voltage (Igp = —4.0 mA) Vou | 24 | - | = vV
CAPACITANCE (f=1.0 MHz, dV=3.0 V, Tp =25°C, Periodically Sampled Rather Than 100% Tested) L

) ' Characterietlc ) ] o Symbol Typ Max Unit |
Input Capacitance 7 ' L ] Cin ' C 4 -6 pF
1/0 Capacitance ' ' 1 ¢ /0 ) 7 pF

MCM6208-35, -456

MOTOROLA .
2 ) MCM6209-35, -46




MOTOROLA SC (MEMORY/ASIC) HBE D b3L7251 0080407 4 EANOT3

AC OPERATING CONDITIONS AND CHARACTERISTICS R I
(Vcc=56V £10%, TA=0to +70°C, Unless Otherwise Noted) “F%;‘l% /O

- Input Timing Measurement Reference Level . ., ........ 1.5V Output Timing Measurement Reference Level . .....,.. 1.6V
€ Input Pulse Levels . ......... vieerennsee..0t03.0V Output Load. . ...... « « « » Figure 1A Unless Otherwiss Noted
InputRise/Fall Time . .. ... vvviveeiieeenunean,.bns
READ CYCLE (See Note 1) ' ,
' , Symbol MCM6208-35 | MCM6208-45
Parameter MCM6209-35 | MCM620945 | ynits | Notes
) Standard Alternate | Min | Max | Min | Max
Read Cycle Time ' ) tAVAV - tRe | 35 - 45 - | ns 2
Address Access Time. ) tAVQV taAA - 35 - 45 ns )
Enable Access Time teLayv tACS - : 35 — 45 ns [ 3
Output Hold from Addfess Change ' tAXQX toH 4 - 4 - ' ns -
Output Enable. Access Time ' ‘MCM6209| tgLav tog — ' 15 b= 17 ns ]
Output Enable Low to Output Active © MeMme209| tglax | hz 0 — 0 - ns | 45,8
Output Enable High to Output High-Z' ] MCMB6203 | tgHQZ tHz 0 10 0 10 ns | 45,6
Enable Low to Output Active. . 7 teLQX tLz 4 - 4 - ns | 456
Enable High to Output High-Z o teHQZ | thz 0 10 0 10 ns | 45,6
Power Up Time e tELICCH |- tPu 0o | - 0o | = ns B
Power Down Time ) teHiceL | tep — 35 - 45 ns

NOTES: 1. W is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transitioning address.
3. Addresses valid prior to or colncident with E going low.

4, At any given voltage and temperature, tgjqz max.is less than tELQx min, and tGHQZ max is less than tgLax min, both fora
glven device and fror device to device,

5. Transition is measured +500 mV from steady-state voltage with laad. of Figure. 18.
6. This parameter Is sampled and not 100% tested.
C_ 7. Device Is continuously selected. (E=Vj ) and G=V| {MCM6209. only).

READ CYCLE 1 (See Note 7 Above)
- — — tavay — —ee —]

A (ADDRESS) X y
" e—— tAXQX > - '
- ) ><><><>q< DATA VALID
—— WY > '

READ CYCLE 2 (See Note 3 Above)

< ' AV — : >
A (ADDRESS} X '

Q (DATA ouT} PREVIOUS DATA VALID

, . teLgy. ———>)
E (CHIP ENABLE) \& . ' }i teHaz >
e e teLQx-> '- < tGHOZ
§ (DUTPUT ENABLE) ' ' -\ teLox ] /|
(MCMG208 ONLY) ' \ , / ‘
- 7 - tgray ———»
Q (DATA OUT) , - ‘ DATA VALID )—-——
; - - — vV »
( teuccH > | : ' <~ 1EHICCL
. v 0L = = = e o e iem == b - .
SUPPLY CURRENT /
Isg - -
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MOTOROLA SC (NENORY/ASICi YLE D L3L7251 0080808 b EAMOTSI

WRITE CYCLE 1 (W Controlled, Seo Notes 1and 6) B 7 7 7 T—L{lo-a’z 5\/0 o

Symbol MCM6208-35 | MCM6208-45 ,
Parameter , MCM6209-35 | MCM6209-46 | Units | Notes
) | standard | Alternate | Min | Max Min | Max | B
Write Cycle Time 7 | tavav twc B |~ 6 | - ns | 2
Address Setup Time S tavwL | tas | O - 0 — ns |
Address Valid to End of Write ] | tavwe tAW 20 - 20 - ns
Write Pulse Width I ' ) | twiwH twp 20 — 2 - ns | -
Data Valid to End of Wrlte 7 ' ' - | tovwe thw 10 - | 10 | - ns
Data Hold Time o | twHDX tpH 0 - 0 — | ns |
Write Low to Output High-Z twiaz | twz 0 10 0 10 | ns | 345
Wiite High to Output Active _ | twhox | tow 4 - 4 | - ns | 345
Write Recovery Time I WHAX 1 twr 0 -~ 1 o - ns

NOTES: 1. A write occurs during the overlap of E low and W low.
2. All write cycle timing is referenced fram the last valid addrsss to the first transitioning address
3. Transition is measured +500 mV from steady-state- voltage with load in Figure 1B.
4. Parametor is sampled and not 100% tested. .
. At any given voltage and temperature, ty| 0z max is less than tywHax min both for a given device and from device to device.
6. MCM®6208, if G goes low coincident with or after W goes low, the output will remair in a high impedance state.

il - tavay } —»

A (ADDRESS) X . X

- — tAVWH: - ——l tWHAX

E (CHIP ENABLE) ' \ -/

Y

f——————— W ————————»
W (WRITE ENABLE) p : 7[
f—— faywL —> - thWH —» -
0 (DATA IN) Ww DATA VALID
WLz -
‘HIGH-Z. AWAVAY HIGH-Z
Q (DATA OUT} — - -~ —
< tiyHaX
AC TEST LOADS
+5V +5V
480 480
Q a
255 & 30 pF "5 pF
(INCLUDING (INCLUDING
SCOPE AND JIG] SCOPE AND JIG)
= S

Figure 1A ' ' Figure 1B

MOTOROLA 7 i : - MCM6208-35, 45
4 , ' S , MCM6209-35, 46




MOTOROLA SC (MEMORY/ASIC) U4GE D E& b3IL?25] UljBD&D‘l 8 EINOT3

WRITE CYCLE 2 (E Controlled, See Notes 1 and 5) ‘ )
' — , L) - 3.
MCM6208-35 MCM5208-457 7\‘ }lﬂ 5’23 /D

Parameter - i . s,y mbol‘ _ MCM6209-35 | MCM6209-45 | Units | Notes
. ) 7 Standard | Alternate | Min | Max | Min | Max
€ ) Write Cyclo Time , T tavay twe | % | — 45 — [ ns ] 2
i Address Setup Time ' N | taver | tas 0 - | o - | ns
Address Valid to End of Write ) tAVEH | tAW 20 | - 20 - ns. |
Enable to End of Write tELEH tew 16 - 15 | — ns 73,'4'
Enable to End of Write . | teww | tew | 18| - 16 - | ns | 34
Wiite Pulse Width ' tWLEH WP 20 — | 20| - | ns
Data Valld to End of Write ) , tovEH | tow 10 - | 10 - ns
Data Hold Time 7 N teHDX | tH | 0 - 0 - ns.
Wirite Recovery Time tEHAX WR 0 - 0 - ns

NOTES: 1. A write occurs during the averlap of E low and W low.
2. All write cycle timing Is refersnced from the last valid address to the first transitioning address.
3. If E goes low coincident with or aftar W goes low, the output will remain in a high impedance condition.
4. If E goes high coincident with or hefore W goes high, the output will remain in a high impsdance condition.
5. MCM6209, if G goes low coincident with or after W goes low, the output wilt remain in a high impedance state,

, _ - — v - —
A {ADDRESS) X _ X '
7 7 - tVEH —— 7 >
EHP ENMBLE - i - XL | 7[
1 } —\ | 7 N,
W (WRITE ENABLE) _ i - i >

DVEH 1EHDX

D (DATA IN) DATA VALID

@ (DATA QuT)
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS o ] .
The table of timing values shows either a minimum or &
t X X XX maximum limit for each parameter. Input requirements are
. L R I specified from the-external system paint of view. Thus, address
signal name from which interval is defined — , setup time is shown as a minimum since the system must
transition direction for first signal - supply at least that much time {even though most devices do

signal name to which interval is defined

not require it}), On the other hand, responses from the memory
transition direction for second signal —

are specified from the device point of view. Thus,; the access

" o . : time is.shown @s a maximum since the device never provides
The transition definitions used in this data sheet are: data later than that time.

H = transition to high

L =transition to low

V =transition to valid

X =transition to invalid or don't care
Z=transition to off (high impedance)

MCM6208-35, -45 ) MOTOROLA




MOTOROLA SC (MEMORY/ASIC) HG&E '1>, B4 b3bL?7251 0080810 4 EAMOTI
ORDERING INFORMATION 2
(Order by Full Part Number) : : T—%‘Qs o
MCM 62XX X XX XX

Motorofa Memory Prefix Shipping Method,(R2=Tape and Reel, Blank = Rails)

Part Number 7

- Speed. {(35=235 ns, 45=45 ns)

Package (P =300 mil Plastic DIP, J=300 mil SOJ)

Full Part Numbers—MCM6208P356  MCM6208J35 MCM6208J35R2
MCM6208P45  MCM6208J45 MCM6208J45R2

MCM6209P35 MCM6209J35 ~ MCMG6209J35R2
MCM6209P45  MCM6209J45  MCM6209J45R2

MCM6208-35, -45
PACKAGE DIMENSIONS

021 | 030 | 0.008 [ oom2
318 1 342 | 0125 | 0435

7.62 BSC 0.300 BSC
e Tt | e [
051 | -1.01 [ 0.020 | 0.040

' P PACKAGE WILUMETERS | INGHES
300 MIL PLASTIC. DM MIN | MAX | MIN [ maX
CASE 724A-01 A_| 2947 | 2071 | 1060 | 1070
DANDL LA DML B | 747 | 762 | 0280 | 0.300
C | 381| 457 | 0.150 | 0180 |
D 0 | 03| 053 [ 0015 [ oo1
1 1 E_| 12785C 0.050 BSC
RS A A F | 18 [ 139 [ 0045 [ 0.05
G 264 BSC 0.100 BSC
J
-
1
M
N

NOTES: :
smg { 1. DIMENSIONING AND TOLERANCING PER ANSI
PLANE E Yi4.5M, 1982,

—6 2. CONTROLLING DIMENSION: INCH,
3. DIMENSION L TO CENTER OF LEAD WHEN
—D.un FORMED PARALLEL.
HI 025000 @ [T i 20) [#osnon @ [t [s0] 4. DIMENSION A AND B DOES NOT INGLUDE MOLD
FLASH. MAXIMUM MOLD FLASH 0.25 (0.010).

J PACKAGE
300 MiL SAOJ _MILUMETERS. | INCHES
CASE 810A-01 OIM [ MIN_| MAX_| MIN | MAX_
A_| 1575 | 1600 ] 0620 | 0630
- _=F . 8 | 750 | 774 | 0295 [ 0305
: C | 326 | 375 | 0138 | 0148
Lanannoonng : i_‘ D | 033 050 | 0015 | 0:020
u 13 DETAIL Z E | 224 | 243 | 0088 | 0.088
r— L— F_| 067 | 081 | 002 | 0032
1 , D Wb G 1.27 85C 0.050 BSC
S 125 . H 1 — T os0) — [ o0% |
oo ooo o 7 HBRK ‘é'olf(flmn® ITIA|(9|—| I K 0.89 l 114 0035 I 0045
A ; 41018000010 [T7{8 @ L 0.64 BSC 0.025 BSC |
—{-A] —p i M| 0 5 e [ &
o e L , : N | 089 | 114 | 00% | 0ods
H: {8}~ - p | 851 | 876 | 0335 | 034
= G )
ol M= " R | 661 | 7.1 | 0260 | 080
O | ——{t= L S _|_o77 [ 101 [ 0030 | o040
—_— Tk
—L' AT Y g NOTES:
K \_ R = (ALICLT : ! 1 1. DIMENSIONING AND TOLERANCING PER ANS!
DETAILZ <T-_| seATinG pLaNe e R SRAD : Y145M, 1962.
: —— 2, DIMENSION "A” AND."8" DO NOT INCLUDE
[#[o2s000i0 [1]8® ] - MOLD PROTRUSION. MOLD PROTRUSION SHALL

NOT EXCEED 0.15.(0.006) PER SIDE.
3, CONTROLLING DIMENSION: INCH.
4. DIM "R"TQ BE DETERMINED AT DATUM -T«

MOTOROLA : . MCMB6208-36, 45
6 A MCME203-35, 45
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T 2310

MCM6209-35, -45
PACKAGE DIMENSIONS

P PACKAGE

300 MIL PLASTIC

CASE 710B-01

B N M PN e e N S N Y . ‘

28

D

1

- 15

14

(PP L LV LY Y A VLT ALV L VA L B | ’

SEATING

oz 000 ® [1[A0)]

Ialainlinlslinlalalalafainizlsl

28

1
[¢]

15

“

OO OO T O T

- FFFTR=—
e .ll.iHiG

] .10 (0.0041

<T- | SEATING PLANE

N -

[4] o.zs-'(o.mm [rleo]

J PACKAGE
300 MIL SOJ
CASE 810B-02

| |=—F

L‘ ETAIL Z

[#]o181000n @ [T] 2]

H-BRK

P
e (B} |

FHesown® [1[80]

"~ MILLIMETERS

INC

HES:

_MIN
34.55

MAX
34.79

| MIN { MAX

142

162

1360 | 1370 |
0280 | 03%0

381

457

0.150

039

053

0.180 |
0015

0.021

__121BSC

0.050 BSC.

115 |

1.39

| 0045 | 0.056

_ 254 BSC _

0.100 8SC

021 | 030

0.008 | 6.012

318 ] 34

0425 [ 0438

__1.6288C

- 0:300 BSC

DIM

[

o [ 15

A
8
[
D
E
F
G
J
K
L
[}
N

051 | 101

0.020 } 0.040

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANS!

Y14.5M, 1982,

2. CONTROLLING DIMENSION: INCH,
3. DIMENSION L TO-CENTER OF LEAD WHEN

FORMED PARALLEL.

4, DIMENSION A AND B DOES NOT INCLUDE MOLD
FLASH, MAXIMUM MOLD FLASH 0.25 (0:010).

MiN
18.29:

_MILUMETERS

INC

HES

_MAX
18.54

[ 0.720

MIN

[ MAX |
0730

1.50

174

0.295

0.305

3.26

375

0.128

0.148

0.39

0.50

0.015

0020

224

248

0.088

0.098

.0.67

0381

0.026

0032

1.2

BSC

—0.050

050

8SC
0.020

0.89

114

0.035

- 0.045

0.64

BSC _

0025 BSC

0

10°

0

107

089

114

- 0.035

0.045 |

851

8.76

0.335

0345 |

661

[

R

nal

— S RAD

) |

IA}]

0260

0.280

0 -
‘mz‘-uzZ-—x:c)-nmcnwh,E

0.7

0030

0.040

NOTES:

1.01

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M;, 1982,

2. DIMENSION A &8 DO NOT INCLUDE MOLD
FROTRUSION. MOLD PROTRUSION SHALL NOT
EXCEED 0.15 (0.006} PER SIDE.

3. CONTROLLING DIMENSION: INCH.

4. DIM R TO BE DETERMINED. AT DATUM:-T-.

Rlozem® [T[80]

Motorola reserves the right to make changes without further notice to any praducts hereln to improve reliability, function or design, Motorola does not assume
any liabllity arising out of the application or use of any product or clrcuit described tierein; neither does It convey-any license under its patentrights nor the rights
of others. Motorola products are not designed; intended, or authorized for use as components in systerris Intended for surgical implantinfo the body, or other
applicationsinterided to' support or sustain life, or for any other application irrwhich the failure of the Motarola product could create a situation where petsonal
injury or death may occur. Should Buyer purchase or use Motorola praducts for any.such unintended-or unauthorized application; Buyer shall Indemnify and
hold Motorola andits officers, employees, subsidiarles, affiliates, and distributors harmless against all claims, costs, damages, and expenses; and reasonable
attornay fees arising out of, directly or indirectly, any claim of personal injury or death assaciated with such unintended or unauthorized use, even ifsuch claim
F alleges that Motorola was.negligent regarding the design or manutacture of the part. Matorola and @ are registered trademarks of Motorola, Inc, Motorola,
( Ine. Is an Equal Opportunity/Affirmative Action Emplayer. :
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