MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA

MCM62950A

32K x 9 Bit Synchronous
Static RAM

The MCM62950A is a 294,912 bit synchronous static random access
memory organized as 32,768 words of 9 bits, fabricated using Motorola’s
high-performance silicon-gate CMOS technology. The device integrates input FN PACKAGE
registers, high-speed SRAM, and high drive capability outputs onto a single 44-LEAD PLCC
monolithic circuit for reduced parts count implementation of cache data RAM CASE 777
applications. Synchronous design allows precise cycle control with the use of an
external clock (K). Asynchronous controls consist of asynchronous write enable
(AW) and output enabie (G). CMOS circuitry reduces the overall power con- PIN ASSIGNMENT
sumption of the integrated functions for greater reliability.

Addresses (A0 — A14) and control signals, except output enable (G) and - o0 Bo 8w 2z 2
asynchronous write enable (AW), are sampled through positive-edge- e e e e —
triggered noninverting registers. Data outputs are asynchronously controlled 6 5 4 3 2 1 44 43 4241 40
by G. a2l 7 ° a9l An

Write cycles are differentiated from read cycles by the state of the Als 3 A12
synchronous write enable pin (SW) at the rising edge of K. Write cycles Adll g 37 A13
are completed only if AW is asserted within the specified setup time to asl 10 36 Als
the following rising edge of K. Write cycles may be aborted by negating asll 1 3 [l Vss
the AW signal prior to the low going edge of K. Data for the write may
be delayed until the latter half of the write cycle. Vss 12 341 bor

The MCMB62950A is packaged in a 44-pin plastic-leaded chip car- DQo [ 13 33 [ oas
rier (PLCC). Multiple power and ground pins have been utilized to oat [[ 14 32 [ vgsq
minimize effects induced by output switching. Separate power and Vssq [l 15 31 [l Veeg
ground pins have been employed for DQO — DQ8 to allow vega 0 16 30 I DQS
user-controlled output levels of 5 volts or 3.3 volts. oz 0 17 2 [} pas
* Single 5V + 10% Power Supply E, B ,2_?, i E 2,_3, ‘2:, ‘2_5, 2_6, 3_7, 2
* Choice of 5 V or 3.3 V + 10% Power Supplies for Output Level Compatibility 39 E |§, 889858 8
» Fast Access Times: 15/20/25 ns Max and Cycle Times: 15/20/25 ns Min 9 > > a o
¢ Internal input Registers (Address, Control)

* Late Write Abort Feature

¢ Output Enable Controlled Three-State Outputs PIN NAMES

* Common Data Inputs and Data Outputs AO-AI4 ... Address Inputs

¢ High Output Drive Capability: 85 pF per I/O Ko Clock

« High Board Density PLCC Package SW.... .. Synchronous Write

e Fully TTL Compatible AW .. Asynchronous Write

» Active High and Low Chip Select Inputs for Easy Depth Expansion R R og‘r‘;:'g;:';‘:

... Data Input/Output
Vee et + 5V Power Supply
vceq - - - Output Buffer Power Supply
VS tivviiiii Ground
VesQ oo Output Buffer Ground
All power supply and ground pins must
be connected for proper operation of the
device. Voo 2Vocqatalltimesincluding
power up.
MCM62950A MOTOROLA FAST SRAM DATA

4-136




BLOCK DIAGRAM
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SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, 3, and 4)
] sSwW AW G K Operation VO Status
F X X X L-H Deselected High-Z
T L X X L-H Write High-Z
(L) L) L X L Write Data-In
m (L) H X L Aborted Write (No Action) High-Z
T H X — L-H Read Initiated —
m (H) X H X Read High-Z
M H) X X Read Data Out
NOTES:
1. X means Don’t Care.
2. S0, §1, and W must meet setup and hold times for the Iow-to-hign_transition of clock (K).
3. S represents SO and S1. T implies S1=Land SO=H; FimpliesST=HorS0=L.
4. W = (L) implies W = L for the last clock transition from low to high. Simitarly for § = (T).
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ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgg =0)

Rating Symbol Value Unit This device contains circuitry to protect the
inputs against damage due to high static
Power Supply Voltage vVce -051t7.0 v voltages or electric fields; however, it is ad-
Output Power Supply Voltage vV, 0510V v vised that normal precautions be taken to avoid
P il 9 cca ce application of any voltage higher than maxi-
Voltage Relative to Vgg Vins Vout | ~0.5to Vg +0.5 A mum rated voltages to this high-impedance
circuit.
l +
Output Current (per 1/O) lout 20 mA This CMOS memory circuit has been de-
Power Dissipation (Tp = 70°C, Vg =5V, Pp 1.0 w signed to meet the dc and ac specifications
tKHKH = 15 ns) shown in the tables, after thermal equilibrium
has been established.
Temperature Under Bias Thias -10to + 85 °C s
Operating Temperature TA Oto+70 °C
Storage Temperature Tstg —55t0+125 °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 ex-
tended periods of time could affect device reliability.

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

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgs=0V)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) vee 4.5 5.0 55 A
Output Buffer Supply Voltage Veea v
(5.0 V TTL Compatible) 4.5 5.0 55
(3.3 V 50 Q Compatible) 30 3.3 36
Input High Voltage VIH 2.2 3.0 Vee +0.3 v
Input Low Voitage ViL -0.5" 0.0 0.8

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

DC CHARACTERISTICS
Parameter Symbol Min Typ Max Unit
Input Leakage Current (All Inputs, Vi = 0 to vee) 'Ikg(l) —_ - +1.0 LA
Output Leakage Current (G, ST =V, S0 = V|, Vot = 0 to Veq) likg(O) — — +1.0 pA
AC Supply Current (G, S0 = V|, ST = V), All Inputs = Vy_=0.0 V and lcca - - 170 mA
VIH238.0V, Iyt = 0 mA, Cycle Time > tkiKH min)
tKHKH =15 ns
Standby Current (5T = Vyy, S0 = V|, All Inputs = ViL and V|H) 1SB1 — — 40 mA
CMOS Standby Current (ST2Vog-0.2V,80<0.2V, Isp2 — - 30 mA
Al Inputs 2 Vo ~ 0.2 V or £ 0.2 V, Cycle Time > tkkH min)
Output Low Voltage (Io| = + 8.0 mA) VoL 0.1 — 0.4
Output High Voltage (IoH = — 4.0 mA) VoH 2.4 — —

NOTE: Good decoupling of the local power supply should always be used.

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Min Typ Max Unit
Input Capacitance (All Pins Except DQO ~ DQ8) Cin — 2 3 pF
Input/Output Capacitance (DQO -~ DQ8) Ciro — 7 8 pF
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Voo =VecQq =50V £ 10%, Ta = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level . .............. 15V Output Timing ReferenceLevel .......................... 15V

InputPulselLevels ............ ...t 0to 30V OQutputioad ................ Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ......... ...t 3ns

READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3)

MCM62950A-15 | MCM62950A-20 | MCM62950A-25

Parameter Symbol Min Max Min Max Min Max Unit Notes
Clock Control: ns
Cycle Time tKHKH 15 — 20 — 25 —
Clock High Pulse Width tKHKL 6 — 8 — 11 —
Clock Low Pulse Width tKLKH 6 — 8 — 11 —
Read Access Times: ns
Clock Access Time tkHQV — 15 — 20 — 25
Output Enable to Output Valid tgLQv — 6 — 8 — 9
Aborted Write Cycles: ns
Clock Low to Asynchronous Write High tKLAWH — 0 — 0 — J
Clock High to Asynchronous Write Invalid tKHAWX 2 2 — —
Write Cycles: ns
Asynchronous Write Low to Clock High tAWLKH 5 —_ 6 — 6 —
Clock High to Asynchronous Write Invalid IKHAWX 2 — 2 — 2 —
Data-In Valid to Clock High (Transparent Data) tDVKH 5 — 6 — 6 —
Clock High to Data invalid (Transparent Data) tKHDX 2 — 2 — 2 —
Qutput Buffer Control: ns
Clock High to Output Low-Z after Write tKHQX1 6 — 6 — 6 —
Clock High to Output Change tkHQX2 5 — 5 — 5 —
Output Enable to Qutput Active tGLQX 0 — ] — 0 -
Output Disable to Q High-Z tGHQZ — 6 — 8 — 9 4
Ciock High to Q High-Z tKHQZ — 6 — 6 - 6 4
Register Setup Times for: Address tAVKH 2 — 2 — 2 — ns 5
Synchronous Write WVKH
Chip Select tSOVKH
tS1VKH
Register Hold Times for: Address tKHAX 2 — 2 — 2 — ns 5

Synchronous Write tKHWX
Chip Select tKHSOX
tKHS1X

NOTES:

. A read cycle is defined by SW high for the setup and hold times. A write cycle is defined by SW low for the setup and hold times.

. All read and write cycle timings are referenced from K or G.

. G is a don't care when SW is sampled low.

_ 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 voltage and temperature, tgHQZz max is less than tgLQx min for a given device and from device to device.

5. This is a synchronous device. All address inputs must meet the specified setup anu hold times with stable logic levels for ALL rising edges
of elock (K) when the device is selected. All synchronous inputs must meet the specified setup and hold times with stable logic levels for ALL
rising edges of clock (K) when the device is selected. Timings for S and SO are similar.

BWN =

AC TEST LOADS
+5V +5V
480Q 480 Q
bQ DQ
255Q 85pF 255Q 5pF
{INCLUDING (INCLUDING
SCOPE AND JIG}) SCOPE AND JIG)
Figure 1A Figure 1B
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READ CYCLE

[ IKHKH
- {KLKH
tKHKL
T \_7/_\_/—\_
[ tAVKH
KHAX
ADDRESS x;;;x x;;;x
— IKHSOX
1SOVK
— IKHSWX
1SWVK
WY
[ KHQV W
DATA OUT
- IKHQX1 taHQz tGLav
tGLax
G —
READ-WRITE-READ CYCLE
le—— tkrkH ——
IKHKL
<A ) N SN
IKLKH
r%— 1AVKH
XIK RXXK XX XK XXX
—— tKHAX
[ ISWVKH
=Y AR N AT~
—» tKHSWX
IKHDX
KHQZ +— IDVKH
ra—— tKHQY le— tKHQV
DATAQUT ~——
[ KHQX1 AWLKH re— IKHQX1 — KLAWH
IKHAWX — I‘f‘KHAWX
w0 XXX o ROXXXX
READ WRITE READ ABORTED
WRITE
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DERATING CURVES
(Derating Curves Are Based On Component Typical Vaiues)
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ORDERING INFORMATION
(Order by Full Part Number)

MCM 62950A X XX
Motorola Memory Prefix ———]— L Speed (15 = 15 ns, 20 = 20 ns, 25 = 25 ns)
Part Number Package (FN = PLCC)

Full Part Numbers — MCM62950AFN15 MCM62950AFN20  MCM62950AFN25

MCM62950A MOTOROLA FAST SRAM DATA
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