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Product Preview

4K x 12 Bit Synchronous Static RAM

with Output Registers and Output Enable

The MCMEB2974A is a 49,152 bit synchronous static random access memory organized

as 4096 words of 12 bits, fabricated using Motorola’s second-generation high-performance FN PACKAGE
silicon-gate CMOS {HCMOS 111} technology. The device integrates input registers, high “éi‘;‘e’ ;’;’CC

speed SRAM, and high-drive capability output registers onto a single monaolithic circuit for

reduced parts count implementation of cache data RAM, writeable control store applica-

tions, and other applications that utilize long words. —
Synchronous design allows precise cycle control with the use of an external clock (K),

while CMOS circuitry reduces the overall power consumption of the integrated functions

for greater reliability. PIN ASSIGNMENT

The address (A0-A11), data (DO-D11), and write (W) inputs are all clock w > 2 Z ©w S e m o —
{K) controlled, positive-edge-triggered, noninverting registers. s 22 <<= 2= 2

The MCMB2974A provides output register operation. At the rising edge 7 6 5 4 7 2 1 44 43 47 41 40
of clock (K}, the RAM data from the previous clock (K) high cycle is 0707 39 1 A0
presented. ~ , 0s{] 8 a8 ot

The output enable {G) provides asynchronous bus control for common
1/0 or bank switch applications. 0ifl9 37 flato

Write operations are internally salf-timed and initiated by the rising edge 04af) 1o 36 a9
of the clock (K) input. This feature eliminates complex off-chip write pulse il n 35 [1vssg
generation and provides increased flexibility for incoming signals. p2 12 aaflas
@ Singie 5 V + 10% Power Supply
® Fast Cycle Times: 18/20 ns Max o113 B par
@ Fast Clock (K) Access Times: 10/10 ns Max ooff 14 32 f1os
® Address, Data Input, and W Registers On-Chip a2l 1s 31 [os
® Output Enable for Asynchronous Bus Control s8] 16 s0[os
@ Output Registers for Fully Pipelined Applications
® High Output Drive Capability aslf 17 2p03
® internally Self-Timed Write Pulse Generation Js 19 20 21 22 23 24 25 26 27 28
® Separate Data Input and Data Output Pins S D Ex g us oo g
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This document contains information on 8 product under development. Motorola reserves the right to change or discontinue this product without notice
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TRUTH TABLE

This device contains circuitry to protect the
w Operation Qo-a9 Current inputs against damage due to high static
L Write High Z lcca volitages or slectric fields; however, it is ad-
| vised that normal precautions be taken to
H — Read Dout cca avoid application of any voltage higher than
NOTE: The value W is a valid input for the setup and hold times relative to the K rising maximum rated voltages to this high-
edge. impedance circuit.
ABSOLUTE MAXIMUM RATINGS {Voltages referenced to Vg5 =Vg5q=0 V) This is @ synchronous device. All synchron-
ous inputs must meet the specified setup
Rating Symbol Value Unit and hold times with stable logic levels for
ALL rising edges of clock {K) while the de-
Power Supply Volitage vee -05t0 +7.0 v vice is selocted.
Voltage Relative to Vg5/Vgsq for Any Vin. Vout | ~0.5t0 Vg +05 A
Pin Except VCC This device contains circuitry that will en-
sure the output devices are in High Z at
Output Current (per 1/0) lout +20 mA power up. Care should be taken by the user

Power Dissipation (T =26°C) Pp 1.0 w to ensure that all clocks are at V) or V)4
during power up to prevent spurious read
cycies from occurring.

Temperature Under Bias Thias -10t0 +85 °C

Operating Temperature Ta Oto +70 °C

This CMOS memory circuit has been de-

Storage Temperature Tstg ~-5510 +125 °C signed to meet the dc and ac specifications

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are fﬁ“‘,"‘w:a';‘xn'mi:h:z '}‘;‘2;'03“:'%
sxceeded. Functional operation should be restricted toc RECOMMENDED a test socket or mounted o;\aprintsd circuit
OPERATING CONDITIONS. Exposure to higher than recommended voltages for

board and transverse air fiow of at least 500
extended periods of time could affect device reliability. iinear feet per minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc=5.0V £ 10%, Tao=0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voitages referenced to Vgg =Vggq=0V)

Parameter Symbol Min Typ Max Unit
Supply Voitage (Operating Voltage Range) vee 45 5.0 55 v
Input High Voltage VIH 22 - Vee+03 "
Input Low Voltage ViL -0.5% - 0.8 \%

*V|L (min) = - 3.0 V ac (pulse width <20 ns)

DC CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, V=0 to V¢l likgit) — +1.0 A
Output Leakage Current (G =V|y, Vout=0 to Vo, Outputs must be high-Z) likg(0) - +1.0 uA
AC Supply Current, All Inputs = V) or V|H, loy1 =0 mA, Cycle Icca mA
Time =tk HKH min} MCME2974A-18: txHKH =18 ns — 180
MCMEB2974A-20: tx4KH =20 ns - 170
Output Low Voltage {ig = 12.7 mA) VoL - 04 v
Output High Voltage {Igy = — 1.8 mA) VOH 2.8 —~ \

CAPACITANCE (f=1.0 MHz, dv=3.0 V, T4 =25°C, Periodically Sampled Rather Than 100% Tested}

Characteristic Symbol Typ Max Unit
Input Capacitance Cin 3 4 pF
Output Capacitance Cout 5 7 pF
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AC OPERATING CONDITIONS AND CHARACTERISTICS
Vee=5.0V $£10%, TA=0to +70°C, Unless Otherwise Noted)

input Timing Measurement Reference tevel . . . . . . . ... 15V Output Timing Measurement Reference Level . . . . . . . . . 1.6V
Input Pulse Levels . . . . .. ... ........... ... 0to30V Output Load. . . ., ... .. See Figure 1A Uniless Otherwise Noted
Input Rise/Fall Time . . . . . ... ... ... .. .. ...... 5ns
READ/WRITE CYCLE
MCME2974A-18 MCME2974A-20
Parameter Symbol Unit Notes
Min Max Min Max
Read Cycle Time tKHKH 18 - 20 - ns 1,3
Write Cycle Time tKHKH 18 — 20 - ns 2,3
Clock High Access Time tKHQV - 10 — 10 ns 3,4
G Low to Output Valid tgLQV - 10 - 10 ns 3
Output Active from Clock High K HQX 0 — 0 — ns
Output Active from G Low 1GLAX 0 - 0 - ns
Clock Low Pulse Width tKLKH 5 — 5 = ns
Clock High Pulse Width tKHKL 5 - 5 - ns
Setup Times for: A tAVKH 4 - 4 - ns 1,.2,6
D | tovkH
W[ twvkn
Hold Times for: A tKHAX 2 - 2 - 1,2,5
D IKMDX ns
W | tkHwx
Clock High to Output High Z (W= V) tKHQZ 0 10 0 10 ns 3,6
G Migh to Output High 2 tGHQZ 0 10 0 10 ns 3,67

NOTES:
1. A read is defined by W high for the specified setup and hold times.
2. A write is defined by W low for the specified setup and hold times.
3. All read and write cycle timing is referenced from K or from G.
4. Valid data from K high will be the data stored at the address of the last valid read cycle.
5. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL rising
edges of clock (K} while the device is selected.
. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B. This parameter is sampled and not 100% tested. At any
given volitage and temperature, Az Max is less than tax min and tgHQz Max is less than 1G) Qx min for a given device.
7. G becomes a don’t care signal for successive writes after the first write cycle.

o

AC TEST LOADS

+5V +5V
330 330
a l . - a- -
330 85 pf 330 5 pF
T (INCLUDING {(INCLUDING
SCOPE AND JIG) SCOPE AND JIG)

e

Figure 1A

B

Figure 1B
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READ CYCLE

e KK ——————————»{

S S Wiy e N SN

G (OUTPUT ENABLE) )t \L

avh tAVKH KHAX TAVKH —t XHAX
o (OO XK
WVKH IXHWX Wk KHWX TWVKH et e IKHWX
W IWRITE zmmb \k: E E f i :/ \ 1/
[ 'KHOv :_ v = TKHOV
et tGHAZ 'suu—#
Q (DATA OUT) Q3 0, HIGH-2 0, 0,

WRITE CYCLE
(SEPARATE K0 MODE) (COMMOR 1/0 MODE)

L (] —— - IKHKH ——————

coom [—\_ 1 / \

[ TKHKL TKLKH — - (KHKL TKLKH ]
§ [OUTPUT ENABLE) & - _/ \ E i N\
E e hat— tAVKH
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A (ADORESS! Ay X}Q
b tWYKH t

TXHWX TWVKR IKHWX N XKW WVKH
W )

W (WRITE ENABLE) \\ ///// \\\ \ ), \

OVKH gy tKHDX R {OVKH

IKHDX | IKHDX
D (DATA IN] 0p Oy, 1 Do [
L-—ermv 'KHQZ —» F 1GHOZ

0 OATADUTI Gy Q HIGH 7 — M HIGH 7
ORDERING INFORMATION
(Order by Full Part Number)

MCM 62974A X XX
Motorola Memory Prefix L Speed (18=18 ns, 20 =20 ns)
Part Number Package (FN = PLCC)
Full Part Numbers — MCM62974AFN18 MCMBEB2974AFN20
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