MOTOROLA

mm SEMICONDUCTOR
TECHNICAL DATA

16K x 4 Bit Synchronous Static RAM

MCM6294

with Output Registers and Output Enable

The MCM#B294 is a 65,536 bit synchronous static random access memory organized as
1€,384 words of 4 bits, fabricated using Motorola‘'s second-generation high-performance
silicon-gate CMOS (HCMOS 1) technology. The device integrates input registers, high
speed SRAM, and high-drive capability output registers onto a single monolithic circuit for
reduced parts count implementation of cache data RAM and writeable control store appli-
cetions. 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 func-
tions for greater reliability.

The address {A0-A13), data {D0-D3), and write (W) inputs are all clock {(K) controlled,
pusitive-edge-triggered, noninverting registers.

The MCME6294 provides output register operation. At the rising edge of K, the RAM
data from the previous K high cycle is presented. This function is well suited to fully pipe-
lined applications.

The output enable (G} provides asynchronous bus control for common 1/0 or bank
switch applications.

Wirite operations are internally self-timed and initiated by the rising edge of the K input.
This feature eliminates complex off-chip write pulse generation and provides increased
flaxibility for incoming signals.

The MCM6294 is available in a 300-mil, 28-pin plastic DIP as well as a 400-mil, 28-pin
plastic SOJ package.

Single 5V +10% Power Supply

Fast Cycle Times: 20/25/30 ns Max

Fast Clock (K} Access Times: 10/13/15 ns Max

Address, Data Input, and W Registers On-Chip

- Qutput Enable for Asynchronous Bus Control

» Qutput Registers for Fully Pipelined Applications

High Output Drive Capability

Internally Self-Timed Write Pulse Generation

Separate Data Input and Data Output Pins

High Board Density SOJ Package Available

Typical Applications: General-Purpose Buffer Storage, Writeable Control Store, Data
Cache, or Cache Tag
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*For minimum cycle/low noise
applications, Vgsq should be

isolated from Vgg.

PIN NAMES
AD-A13. . ... . ... Address Inputs
W, Write Enable
G............ Output Enable
DO-D3 . .......... Data Inputs
Q-a3.......... Data Outputs
K... .. ... . ... Clock Input
vee - o- - +5 V Power Supply
Vs - - - - .o Ground
Vgsq -+ - - - Output Buffer Ground
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MCM6294

TRUTH TABLE

— This device contains circuitry to protect the

w Operation Qo-a3 inputs against damage due to high static

L Write High Z or electri 5 b , it is ad-

visad that normal precautions be taken to

H — Read Dout avoid appii of any voitage 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.
Thisisa ous device. All hron-
Vi = \d Y

ABSOLUTE MAXIMUM RATINGS (Voitages referenced to Vgg=Vgsq="0 V) ous inputs must the ified satup

- Rating Symbol Value Unit and hold times with stable logic levels for

_ ALL rising edges of clock (K) while the de-

Power Supply Voltage Vee 05t +7.0 \Y vice is .,

Voltage Relative to Vgg/Vsgq for Any Vin. Vout | —0.5toVgc+05| Vv

Pin Except Vg 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 (T4 =25°C} Pp 1.0 w to ensure that all clocks are at Vi or Viy

during power up to prevent spurious read

Temperature Under Bias Thias -1010 +85 °C cycles from occurring.

Operating Temperature Ta Oto +70 °C
Storage Temperature T“.ﬂ ~55t0 +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
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0 V +10%, Ta =0 to 70°C, Unless Otherwise Noted)

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

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) vee 45 5.0 6.5 \"
Input High Voltage ViH 2.0 — Vee+0.3 v
Input Low Voitage viL -0.5% - 0.8 v
*V|L (min)= -0.5 V de; V| {min}= -3.0 V ac (pulse width <20 ns)
DC CHARACTERISTICS
Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin =0 to Vel IM“ - +1.0 pA
Output Leakage Current (G = V|, Vgut=0 to Ve, Outputs must be high-Z) likg(O) — +1.0 A
AC Supply Current (G=VjL, lgut=0 mA, Cycle Time =txHKH min) Icca - 140 mA
Qutput Low Voitage {lg = 12.0 mA) VoL — 0.4 \
Qutput High Voltage (o = —10.0 mA)} VoH 24 - v
CAPACITANCE (f=1.0 MHz, dV=3.0 V, Ta =25°C, Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Typ Max Unit
Input Capacitance Cin 4 6 pF
Output Capacitance Cout 7 10 pF
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MCM6294

AC OPERATING CONDITIONS AND CHARACTERISTICS
{(Vce=5.0V +£10%, Ta=0to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level . . . . ... ... 15v Output Timing Measurement Reference Level . .. ... ... 15V
Input Pulse Levels . . ... .................. O0to3.0V Output Load. . . ....... See Figure 1A Unless Otherwise Noted
fnput Rise/Fall Time . . . . ... ............ ... ... 5ns

READ CYCLE (See Note 1}

MCM6294-20 MCM6294-26 MCME294-30
Parameter Symbo} Unit Notes
Min Max Min Max Min Max
Read Cycle Time tKHKH 20 - 25 - 30 - ns 2
Clock Access Time tKHQV — 10 - 10 - 13 ns 3
QOutput Active from Clock High tKHQX 1] - [ - 0 - ns 4
Clock Low Pulse Width tKLKH 5 - 5 — 5 — ns
Clock High Puise Width tKHKL 5 - 5 - 5 - ns
Setup Times for: A tAVKH 5 - 5 - 5 - ns 5
W | tWHKH
Hold Times for: A tKHAX 3 - 3 - 3 - ns 5
W[ t&Hwx
G High to Q High Z tGHOZ - 10 — 10 — 13 ns 4,6
G Low to Q Active tGLOX 0 - 0 - 0 - ns 4,6
G Low to Q Valid tGLav - 10 - 10 - 13 ns

NOTES:
1. A read is defined by W high for the setup and hold times.
2. All read cycle timing is referenced from K or from G.
3. Valid data from K high will be the data stored at the address of the last valid read cycle.
4. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B. This parameter is sampled not 100% tasted.
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.
6. At any given voltage and temperature, tgHQz Max is less than tG| qx min for 8 given device.

AC TEST LOADS

+5¥ +5V
05 305
a &
130 130 pF 130 5 pF
{INCLUDING {INCLUDING
SCOPE AND JIG) SCOPE AND JIG)
Figure 1A Figure 1B
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MCM6294

READ CYCLE 1 (See Note 1)

J——— tKHKL tKLKH ——

K {CLOCK) F -Z \

— 1

- TKHKH >
T (OUTPUT ENABLE] j
tavKH tkHAX vl TKHAX
A (ADDRESS) An—1 Ap
WK TKHWX twux:u bt twx I
W WRITE ENABLE] Z}( y s \X\L\\ &\\\\l\

‘.—Fr" LaX
L"‘KHUV hd —’l t6HOZ 8
e tgLOV

HiGH-Z 01

Q (DATA OUT) On—3 Q-2 ).

READ CYCLE 2 {See Note 1)
KLKH —>1

|—— kL
K {CLOCK) 7 / \
- KHKH
G (OUTPUT ENABLE)
HAVKH » UKHAX TAVKH— tKHAX
wuomess OOK -1 OOCOORK_ RCOOHXKK
WHKH ol LKHWX SWHKH: KHWX
weess /YN ///7/7//7/7F T RN

] - KAV
0 {DATA OUT) Go-13 U_2 Qg1

NOTE:
1. The outputs Qp, _3 and Qp, 2 are derived from two previous read cycles, where W= V) for those cycles.
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MCM6294

WRITE CYCLE (W Controlled, See Note 1)

MCME294-20 MCME234-26 MCM6284-30
Parameter Symbol Unit | Notes
Min Max Min Max Min Max
Write Cycle Time tKHKH 20 - 25 - 30 - ns 2
Clock High to Output High 2 (W=Vy ) tKHQZ — 10 - 10 — 13 ns 3
G High to Q High Z tGHOZ - 10 - 10 - 13 ns 4
Setup Times for: A tAVKH 5 — 5 - 5 - ns 5
W twikk
D | DVKH
Hold Times for: A tKHAX 3 - 3 - 3 — ns 5
W tHwx
D | tHDX

NOTES:

1. A write is performed when W is low for the specified setup and hold times.

2. All write cycle timing is referenced from K or from G

3. Transition is measured + 500 mV from steady-state voitage with load of Figure 1B. At any given voltage and temperature, tKH(z max is
less than tgkax min for a given device.

4. G becomes a don’t care signal for successive writes after the first write cycle.

5. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times with stabie logic levels for ALL rising
edges of clock (K) while the device is selected.

WRITE CYCLE
(SEPARATE I/ MODE) (COMMON 0 MODE)
L e——— tx ey ———> [ ———— tKHKH ————
K (CLOCK) . / \ y
fa— tKHKL tKLKH ~»1 «—tKHKL KLKH —»

D

G (OUTPUT ENABLE) E=w

~—»| Qi

-—1 ‘AVKH . }

t [ AVKH AX
‘ oy VKR KHAX Kt

A (ADDRESS) X><:A" n+1 XE An1

>

ﬁ%ﬁf

—  [e—tyky " [ twLKH
_\ ol WKH IKHWX TKHWX TKHWX
@ 4 / N ]
W WRITE ENABLE)\ N | /] / / / / \\ R y,
Jur Py [<+—tOVKH [
AHOX KHDX HOX tDVKH KHDX
D (DATA IN} Z} ) Dp+1

KHQZ — |<—!an2
QDATAOUTI  Dp-2 HIBHZ — By_2 HIGH-Z

—_
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MCM6294

APPLICATIONS INFORMATION

The Motorola family of synchronous SRAMs is designed to
provide a performance and parts count advantage in appli-
cations such as writeable control stores, memory mapping,
and cache memory. The on-board input registers eliminate the
need for external latch chips in syst where add and
data are not on the bus long enough to satisfy standard SRAM
setup and hold times. Registers on the output port provide
extended hold times independent of address or other device
input changes to better meet system access requirements. The
clock (K} input controis the operation of the input registers
and output registers, and provides a direct means of syn-
chronizing the SRAM to a system clock.

The MCM6294 offers registered output operation. On the

rising edge of the clock {K) signal, the output data for the
previous cycle is latched until the next rising clock edge.

Figure 2 shows a typical system configuration using four
MCM6294 chips. The system addresses are tied to the
MCME294s in parallel, while system data is distributed among
the four input data ports of 4 bits each. Output data is tied to
a separate output data bus to exploit the separate |/O con-
figuration of the MCM6294. The clock (K} signal is a logical
derivation of the system clock.

Figure 3 shows typical bus timing for the configuration of
Figure 2. The system bus supplies address, data, and control
signals, while accepting data from the memory on rising clock
edges. In some applications, the clock (K} signal may need to
be a delayed system clock to allow adequate address and data
setup times.

SYSTEM 14
ADDRESSES 7 (/.
SYSTEM . A4 _ 14 14 14
cLock
y
AD-AY] AD-AT3 AD-A13 AD-AT]
LS K K K
v I el »—G L [
MCM6294 MCM6294 MCME284 MCME294
>t L all - —l W . —piW
080-D3 00-03 00-03 00-03
4 4 4 4
0-a3 Q0-a3 Q0-Q3 Q0-03
SYSTEM
DATA 15
N7 A 7
14 A4 A4 e
OUTPUT _z 16
DATA
BUS

*From read/write controller.

Figure 2. Typical Configuration for a 16-Bit Bus
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MCM6294

ORDERING INFORMATION
(Order by Full Part Number)}

MCM 624 X XX

XX
Motorola Memory Preﬁx;]_ —[—— Shipping Method (R2="Tape & Reel, Blank = Rails)

Part Number Speed (20=20 ns, 25=25 ns, 30=30 ns)

Package (P = Plastic DIP, J = Plastic SOJ}

Full Part Numbers—MCM6294P20 MCME6294.20 MCM6294J20R2
MCM6294P25 MCM6294.25 MCM6294J25R2
MCM6294P30 MCM6294.30 MCME6294.J30R2
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