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Figure 7. Sync. and Enable Logic Diagram.
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The 4 bits stored in Microprogram Register U1g provide the
Microprogram Sequencer Function instruction. A
74LS161 was selected ' for this register because it was
synchronous, has an asynchronous clear (enabling power-up
reset) and is low-power Schottky. These 4 bits provide the
least significant address bits of an Am27S08 32-word by 8-bit
PROM, as well as providing an external event synchronizing
signal enable, XSYNC. With XSYNC at logic “1", the external
processes that use PAUSE will be enabled allowing direct
memory access.

The Am27S08 PROM has eight open collector outputs (that
must have pull-up resistors added). Seven of the output signals
go directly to the 3 sets of MC2909 control lines. The eighth
output line is fed back to enable a gate that drives the fifth
PROM address line. The other signal at the AND-gate, U3g, is
the test condition enable line.

The test condition signal is the result of selecting one of eight
processor condition signals using the 74LS151multiplexer,
U27. U27 has two outputs, the selected signal and its com-
plement. One of these two signals is selected using (1/2)
741551, Uzg,ll as'the multiplexer. The 4-bit select signal is
stored in Mictoprogram Register U1g. Notice that one of the
condition code multiplexer’s inputs is tied to Vgc which
provides for an unconditional branch if the entire register,
U1g, is “0”. Six of the condition codes (from the ALU) are
stored in a 74LS157 register. Everytime an ALU|function
is selected and clocked, as denoted by ALUEN®, the current
value of the condition codes are clocked into U2g. The eighth
condition code bit is the interrupt request signal INTRQ which
is latched externally.

Before proceeding with the rest of the synchronization and
enable circuitry, let us consider the programmability aspects of
this portion of the state machine. A table of desirable Micro-
program Sequencer functions is provided in Figure 8. In fact,
this table is also the memory map for the Microprogram
Sequencer PROM, U3q. Entries are made in the table by U3g
address value. The first 16 entries have the test condition
address bit equal to “0”. These are the primary instructions;
they enable the MC2809 functions. Of the primary instruc-
tions there are only four that have O7, the test condition
enable bit set. Three of these are branch instructions and for
these microinstructions any condition code may be specified
in register Upp except interrupt request, INTRQ. The
remaining instruction relates to the macroinstruction fetch
process (Figure 2)'and only during this microcycle may the
CCU be interrupted or paused, as data or instructions moved
to system registers under microprogram control may be lost
if the microprocess is disturbed. Processed interrupts, by
definition, disturb the microprocess and may usurp control
of any of the computer’s resources.

The only instance when there will be a secondary instruction
defined, is when bit O7, equals “1" such that potentially
Ag equals ““1”. In the event that the condition code test
was successful, the four secondary instructions defined in
Figure 8 will be executed.

If an interrupt was generated during an instruction fetch,
the OR output, U3g, Og, will assume logic “1”. This signal
will be logically ANDed by U34 to generate the interrupt
acknowledge signal, INTAC. INTRQ, or the absence of the
granting of the external synchronization signal, XSYNC, that
is generated during the instruction fetch, will preclude the
pause acknowledge signal, PSACK*.

An attempt to Halt the processor using an external switch
S1 will also be denied unless the current microinstruction
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cycle is a macroinstruction fetch. Starting the processor by
moving switch S1 to the RUN position will always be granted
and synchronized by U31 because by definition the processor
stopped previously at an instruction fetch cycle which is also
the first state which must be executed when the processor is
turned on. If STOP, the Q output of U3q is logic ‘0", the
processor will HALT.

Provision has been made to synchronize the relatively fast
CCU with relatively slow memory or input/output functions.
If a microinstruction causes memory or 1/O reference, the
microprogrammer must set the OPREQ bit true. This signal is
latched-up in the second half of flip-flop U317 and stops the
processor (WAIT = "“0") until the address device acknowledges
the operation is complete or the data is ready by pulling down
the OPACK™ line. U371 synchronizes the event and restarts
the processor.

We have discussed a “hard’’ processor interrupt event, INTRQ,
a “soft” interrupt (one where the state of the processor is not
disturbed, but operation is suspended), PAUSE, starting and
stopping the processor, RUN and HALT, and synchronizing
the processor with external events, OPREQ/OPACK™*. Let us
consider the system clock and system initialization.

A good choice for a system oscillator is the 74LS124, U32.
This device is a dual voltage controlled oscillator whose timing
may be derived either by a series mode, fundamental fre-
quency crystal, or an RC timing circuit. For high speed digital
circuits, it is necessary to use a crystal. The output of the
oscillator is free running and is presented to an on-chip pulse
synchronizer controlled by the enable line on the chip. No
partial pulses can be passed by the synchronizer so that
control of the oscillator’s enable line may be asynchronous.
A PAUSE, HALT, or OPREQ will cause the gated oscillator to
shut off until the process is allowed to restart.

Initialization of a state machine is very important. When the
power is applied to the system, the system must be disabled
until all of the power supply filters have charged and the
regulators stabilized. Also, critical storage devices must be
preset to a known state. To accomplish this, a MC1455 timer
circuit, U33 with output buffer, Ugg, is used. The RC value
should yield a time-out circuit increment greater than 100msec
in most systems (t = 1.1RC for this device). Also, by using an
external switch or open collector gate to ground a MRSET*,
the entire system may be master reset without cycling the
power supply off and then on again. Other than clearing flip-
flops, the output of the initialization circuit RSET*, clears
the Microprogram Register U1g. By referring to Figure 8
again, it can be seen that Microsequencer Function Ag.3 = *'0"
provides system initiation in that U3 output bit Og, ZERO",
is low, thereby setting the initial microprogram address to zero
and incrementing from there. This allows an initialization
microprogram to be stored in the bottom of memory.

The ability to execute the same microinstruction a number
of times was alluded to previously. Generally the value of this
capability lies outside of the CCU. As an example, let us
reconsider the macroinstruction format for a Register-to-
Register instruction (Figure 4). If the Op Code is a Shift or
Rotate instruction, it would be desirable to allow the pro-
grammer to move the data word over a range of 1 to 16-bit
positions with a single instruction rather than having to
execute the same instruction many times. Since there are two
Operand subfields, RA and Rpg, let us define the 4-bit value
in RA as the number of bit positions we wish to move the
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MICROPROGRAM MICROPROGRAM SEQUENCER CONTROL
SEQUENCER
FUNCTION FUNCTION DESCRIPTION 07 | O | Os | Og | O3 | O2 [ O7 | Qg
TEST | — 1 Se
As| Az | Azl A | Ag ENABLE| OR | ZERO| Cy | RE | FE | PUP| S,
0] 0] O] O O | Initialize System L X L H H H X X
0 0 0|0 1 Branch Test H L H H H H L L
w| 0] 0| 0] 1] 0 [ JumptoSubroutine Test H L H H H H L L
‘2 ofo0o]oOf|1 1 | Return from Subroutine H L H H H H L L
w
8 0| o0 1 0 | 0 | Execute Program L L H H H H L L
a o]0 1 0 1 | External Carry Control L L H . H H L L
; 0 0 1 1 0 L L H H H H L L
g 0 0 1 1 1 L L H H H H L L
a ,
(z.) 0 1 0 0 0 L L H H H H L L
E 0 ! 0 0 ! This Group Undefined L L H H H H t L
g 0 1 0 1 0 L L H H H H L L
8 0 1 0 1 1 L L H H H H L L
-
g o|l1]1]0]o0 L L H H H H L L
0 1 1 0 1 L L H H H H L L
0 1 1 1 0 | Load Mapped (Starting) Address L L H H L H H L
0 1 1 1 1 | Fetch Instruction H L H H H H L L
1 0| 0] O [ O | This State Undefined L - - - - - - -
1 0oj0]|O 1 | Execute Branch H L H H H H H H
w 1 00| 1 0 | Execute Jump H L H H H L H H
2 1 0]0(1 1 | Execute Return H L H H H L L H
-
Sl1|o|1]ofo L -l -t -1-1-1-1-
< - - - _ — - —
8 1 0 1 0 1 L
wi1 0|1 1 0 L - - - - - - -
i1 o] ]n L - - - -1 -1-1-
2
w
z|1]1]0]|0o]o L -l - 1-1-1-1-1|-
g 1 1 olo | 1 This State Undefined L — - - - - - -
gfr|1|o]1r]o L - - - - -1 - |-
gl |1]o]1] co -1 - -1-1-1-1-
O
-
ﬁ 1 1 1 0 0 L - - - - - - -
Flalr]1]o]n L -l - - -1 -1-1-
1|1 |1]1]o0 L - - -l -1 -1-1-
1 1 1 1 1 Service Interrupt or Pause H H H H H H X X

*Value of this Bit depends on Logic Implementation. See Text.

Figure 8. Microsequencer Function Table.
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data, and Rg as the general purpose register that will be
effected. (The additional hardware to implement the circuit
is shown in Figure 9.)

The value in RA must be parallel loaded into a 4-bit binary
counter that has a terminal count flag, TC (when Qg = Q1 =
Q2=Q3=1, TC=1), such as the 74LS163. The MC2909
control signal RE*, that loads the Address Register, must also
be applied to the 74LS163 signal LOAD*. CLOCK is
merely the system clock, and MLTEN is a signal that must
be supplied by the microprogram to enable this function.
MLTEN and TC are connected to an open-collector AND-gate
which pulls down the MC2909 carry-in line until terminal
count has been achieved. As a result, the microprogram
address does not change until TC equals 1’ and then C|N
equals 1 which increments the microprogram counter
causing the next instruction to be executed. The number of
reasons for using this feature are almost unlimited, as are the
means to implement the function.
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Figure 9. Iterative Microinstruction Control
Circuit Example.



MC2911

MICROPROGRAM SEQUENCER

GENERAL DESCRIPTION

CONNECTION DIAGRAM

The MC2911 is an IDENTICAL circuit to the MC2909, Top View
except the four OR inputs are removed and the D and R
inputs are tied together. The MC2911 is in a 20 pin
Dual-In-Line package. S
cPcg1 20 PUP
DISTINCTIVE CHARACTERISTICS Veec ]2 19 FE
® 4-bit slice cascadable to any number of microwords RE 3 183 Chyg
® Internal address register Dz /4 173 cC,
® Branch input for N-way branches Do 5 16— OE
® Cascadable 4-bit microprogram counter Dy 36 15 Y3
® 4 x 4 file with stack pointer and push pop control for Do =37 14 v,
nesting microsubroutines Gnd 8 133v,
® Zero input for returning to the zero microcode word ZERO ]9 12 Yo
® Three-state outputs So 10 118,
® All internal registers change state on the LOW-to-
HIGH transition of the clock
MICROPROGRAM SEQUENCER BLOCK DIAGRAM
o pUP . L SUFFIX
Aa PUSH/POP P CERAMIC PACKAGE
ENABLE CASE 729-01
REGISTER
ENABLE
RE REGISTER STACK POINTER
|
V& 4X4FILE
4 4q 4 1
+‘ ‘ — cLocK
D AR F uPC
So S>————et
MICROPROGRAM
MULTIPLEXER ]
5, COUNTER REGISTER
Xo X X2 X3
ﬂ 4
ZERO
-
INCREMENTER |
OUTPUT
CONTROL
& 1
Yo Yy Yy Y3 Cq Cnea
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MC2918

QUAD D REGISTER WITH STANDARD AND THREE-STATE OUTPUTS

Distinctive Characteristics

® Advanced Schottky technology
® Four D-type flip-flops

® Four standard totem-pole outputs
® Four three-state outputs
® 75 MHz clock frequency

FUNCTIONAL DESCRIPTION

New Schottky circuits such as the MC2918 register provide the
design engineer with additional flexibility in system configura-
tion .— especially with regard to bus structure, organization
and speed. The MC2918 is a quadruple D-type register with
four standard totem pole outputs and four three-state bus-type
outputs. The 16-pin device also features a buffered common
clock (CP) and a buffered common output control (OE) for the
Y outputs. Information meeting the set-up and hold require-
ments on the D inputs is transferred to the Q outputs on the
LOW-to-HIGH transition of the clock.

The same data as on the Q outputs is enabled at the three-state
Y outputs_when the “output control” (OE) input is LOW.
When the OE input is HIGH, the Y outputs are in the high-
impedance state.

The MC2918 register can be used in bipolar microprocessor
designs as an address register, status register, instruction reg-
ister or for various data or microword register applications.
Because of the unique design of the three-state output, the de-
vice features very short propagation delay from the clock to
the Q or Y outputs. Thus, system performance and archi-
tectural design can be improved by using the MC2918 register.
Other applications of MC2918 register can be found in micro-
programmed display systems, communication systems and
most general or special purpose digital signal processing
equipment.

LOGIC DIAGRAM
1 2
Do D Q Qy
5
! STANDARD
(S | S— 1 ouTPY
— q,
% o
4
0y 0 Q
—ojcP a 3
jo_ ’
12
02 ) a
6 v,
—olce T} — THREESTATE
OUTPUTS L
. . 0y,
03 ) Q
9
cock oo —>o—4—olcr @ Toﬁ 3
ouTPUT 7
controL OF _°>

Ve = Pin 18 Gond = Pin 8

ORDERING INFORMATION

CONNECTION DIAGRAM
Top View

Package Temperature Order
Type Range Number
Molded DIP 0°C to +70°C MC2918PC
Hermetic DIP 0°Cto +70°C Mc2918LC
Dice 0°C to +70 (.:3 Mcc2918C Dp G Yo Oy Q@ Y, OE GND
Hermetic DIP _55°C to +125°C MC2918LM Note: Pin 1 is marked for orientation
: . ]
L SUFFIX
Ceramic Package
Case 620




MAXIMUM RATINGS (Above which the useful life may be impaired)

MC2918

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +7V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +Vc max.
DC Input Voltage —0.5V to-+5.5V
DC Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

MC2918XC Ta =0°Cto+70°C Vce = 5.0V t 5% (COM'L) MIN. = 4.75V MAX. = 5.25V
MIC2918XM Ta= —55°C to +125°C Vce = 5.0V * 10% (MIL) MIN. = 4.5V MAX. = 5.5V Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
MiL 25 34
Q IgH =-1mA ;
v Output HIGH Volt Vec = MIN., comr| 27 £ Voits
utpu oltage
V/OH P 9 VIN = ViH or Vi XM, loH = —2mA 24 34
Y
XC, IoH = —6.5mA 2.4 34
Vee = MIN, gL = 20mA
VoL Output LOW Voltage (Note 6) VIN = ViH or Vi 0.5 Volts
Guaranteed input logical HIGH"
VIH Input HIGH Level voltage for all inputs 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs 0.8 Volts
\7 Input Clamp Voltage Vee = MIN, ||y = —18mA -1.2 Volits
1
“'J-m 3) | Input LOW Current Vce = MAX., Vi = 0.5V -20 mA
hH - -
(Note 3) Input HIGH Current Vce = MAX,, VN = 2.7V 50 uA
N Input HIGH Current Vee = MAX,, VN = 6.5V 1.0 mA
. Y Output Off-State Ver = MAX Vo =24V 50 A
o Leakage Current cc ! Vo = 0.4V —50
Output Short Circuit Current =
I Vce = MAX, —40 -100 mA
sc (Note 4) cc
Icc Power Supply Current Vee = MAX. (Note 5) 80 120 mA
Notes: 1. For conditions shown as MIN, or MAX,, use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at Vg = 5.0V, Ta'= 25°C ambient and maximum loading.
. Actual input currents = Unit Load Current x Input Load Factor (see Loading Rules).

. Icc is measured with all inputs at 4.5V and all outputs open.
. Measured on Q outputs with Y outputs open. Measured on Y outputs with Q outputs open.

Switching Characteristics (Ta = +256°C, Vcc = 5.0V, R = 280%2)

1
2
3
4. Not more than one output should be shorted at a time. Duration of the short circuit test shoud not exceed one second.
5,
6

Parameters Description Test Conditions Min. Typ. Max. Units
tPLH 6.0 9.0
Clock to Q Output ns
tPHL 8.5 13
tow Clock Pulse Width 7.0 ns
ts Data CL =15pF 5.0 ns
th Data 3.0 ns
PLH Clock to Y Output 6.0 9.0 .
tPHL (OE LOW) 8.5 13 s
t
tzp-q CL - 5pF 12.5 19
ZL
" Output Control to Output 12 18 ns
H X X
z €y = 80pF 4.0 6.0
Lz 7.0 10.5
fmax Maximum Clock Frequency CL =15pF 75 100 MHz
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TRUTH TABLE LOADING RULES (In Unit Loads)
INPUTS OUTPUTS
_ cLOCK NOTES
OE cP D Q Y
H L X NC z -
H H X NC z -
H t L L z -
H t H H z -
L t -
L t :] ,'_'. h _ Fan-out
L - _ L L 1 Input Output  Output
L - - H H 1 Input/Output  Pin No.’s Unit Load HIGH Low
L=LOW NC = No change Do 1 1 - -
H = HIGH t = LOW to HIGH transition Qg 2 - 20 10*
X = Don’t care Z = High impedance
Yo 3 - 40/130 10*
Note: 1. When OE is LOW, the Y output will be in the same logic D, 3 1 _ _
state as the Q output.
Q 5 - 20 10°
Y4 6 - 40/130 10*
OE 7 1 - _
GND 8 - - -
DEFINITION OF FUNCTIONAL TERMS o ° ;
Dj The four data inputs to the register. v o "
Q; The four data outputs of the register with standard 2 - 40/130 10
totem-pole active pull-up outputs. Data is passed non- Q2 n - 20 10°
inverted. D2 12 1 - -
Yi The four three-state data outputs of the .register. When Y3 13 - 40/130 10°
the three-state outputs are enabled, data is passed non- a -
inverted. A HIGH on the ““output control” input forces the 3 14 - 2 10
Y; outputs to the high-impedance state. D3 15 1 - -
CP Clock. The buffered common clock for the register. Vce 16 - - -
Enters data on the LOW-to-HIGH transition. A Schottky TTL Unit Load Is dof SOuA 27v
— cl Y oad is as ed at 2.
OE Output Control. When the OE input is HIGH, the Yi HIGH and —2.0mA measured at 0.5V LOW.
outputs are in the high-impedance state. When the OE input *Fan-out on each Q; and Y; output pair should not d 16 unit
is LOW, the TRUE register data is present at the Y; outputs. loads (30mA) fori=0, 1, 2, 3.
SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
Ve Y DRIVING OUTPUT Q DRIVING OUTPUT ORIVEN INPUT
SaNOM S S0 NOM S SUNIT LOAD
b be S 28k NOM
Pl A

e

|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Note: Actual current flow direction shown,
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Mc2901 mC2901 DATA mc29018
BIPOLAR BIPOLAR Q DATAIN
MICROPROCESSOR MICROPROCESSOR REGISTER
DATA 1
CARRY ouT n
OVERFLOW
FLAGS | 2ER0 mc2918 mcsT26 DATA
NEGATIVE p—={D oaTaoOUT Q 1 BUS 8f=— cUs
REGISTER TRANSCEIVER
+)
MC2918 CONTROL
PANEL
Q Y DISPLAY
l M c8726
M
MC2918
s b N
CDN'I":INUOUS REGISTER TRANSCEIVER
FLAG DATA
The MC2918 as a 4-Bit The MC2918 used as data-in, data-out
status register and address registers.
BUSA
T Al Ay A
cLock cLock
D. O. D. Y. Y. Y. Y,
No a Do 1 02 D3 3 Y2 1 Yo g ™
cp jo— L—o0f cp
" % Mmc2918 mMc2918 o' "
N2 Q Ql—M
Ng 0 O O I
Yo Y1 Y2 VY3 D3 D 0y D
oUTPUT ouTPUT
CONTROL CONTROL
8 8 B By
BUSB

The MC2918 can be connected for bi-directional interface between two buses. The device on the left
stores data from the A-bus and drives the A-bus. The device on the right stores data from the B-bus and
drives the A-bus. The output control is used to place either or both drivers in the high-impedance state.
The contents of each register are available for continuous usage at the N and M ports of the device.

X X3 Xy Xg  Xg X
SERIAL SERIAL
DATA ¢——— DATA
N ] ] out
°o°o°|°|°z°z°s°a Dg Qg 0y 0y Dz Q2 D3 Qg
cp
MC2918 MC2918
—0] o€ o€
Yo Yy Y2 Vg Yo Yy Y Y3
cLocK
8US
CONTROL
Wo Wy Wy Wy Wy W Wg W,

8-Bit serial to parallel converter with three-state output (W) and direct access to the register word (X).
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PRODUCT PREVIEW

MC2905 and MC2915 LSI Bus Transceivers

The MC2905 is a four-bit bus transceiver designed to drive a 100mA load on an open collector bus.
The MC2915 is an identical circuit, designed to drive a three-state bus. They include a two-port input
register and a latch on the receiver outputs. The latch is three-state. Delay from clock to bus is

typically 21ns; from bus to receiver output is typically 18 ns.

A0
) Q %o
8 O]
—

2

3

SELECT S
DRIVER
cLock ORCP

3

BUS
ENABLE  BE

e
&

o5,
[

——O

85,
o

ol
a

R

2

l—oRo

—O Ry

—ORy

WYY
R

Y 1YY Y

R3

RECEIVER
—< k——'o RLCE LATCH
ENABLE

MC2906 and MC2916 LSI Bus Transceivers

Like the MC2905 and MC2915, but includes
a parity generator/checker on chip.

MC2907 and MC2917 LS| Bus Transceivers

Like the MC2906 and MC2916, but has only
one data input port on the driver register.
Fits in space-saving, 20-pin package.

BUSy BUS. BUS, BUS;
1 3

Oo

o @ >
*8g 0— |

PD—o o

‘I;f (MC2907/17 ONLY)

Lo R

Ay 0— or
0 a
*8,0

I—V

— a

oy

A
2 D2
o a
*8, o—f

Y

Lo R,

SENENES

" —_)g}’

4

o

00D
PARITY

Ay 00—
BorAae
"8 —{ce
A i
SELECT® s
P ——
ENasLe O PD—
*MC2906/2916 Only.

o 4 o RECEIVER
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MOTOROLA
Semiconductors

BOX 20912+« PHOENIX, ARIZONA 85036

MCM4364L
MCM4064L

64-BIT RANDOM ACCESS MEMORY

The MCM4364/4064 is a 64-Bit random access memory organized
as a 16-word by 4-bit array. Schottky-diode-clamped transistors are
utilized to obtain fast switching speeds, and Schottky clamp diodes
are used on all inputs to provide minimum line reflection. The high
speed of this memory makes it ideal in scratch pad operation.

Address decoding is incorporated in the circuit providing 1-0f-16
decoding from the four address lines. Separate Data In and Data Out
lines, together with a Chip Enable provide for easy expansion of
memory capacity. A Write is provided to enable data presented at
the Data In lines to be entered at the addressed storage cells. When
writing, Data Out is the complement of the Data In.

The open-collector output transistors are also Schottky barrier
devices and combine greater current sinking capability with lower
leakage currents, thereby increasing the wire-OR capability of these
devices.

Both Minimum and Maximum Access Times Specified
Binary Addressing

Chip Enable for Memory Expansion

Outputs May Be “Wire ORed”’

Logic Levels Compatible with MDTL and All MTTL Families
Low-Voltage Input Clamp Diodes

Access Time < 60 ns

Power Dissipation Typically 6 mW/bit

Outputs Sink 15 mA

MTTL

64-BIT
RANDOM ACCESS
MEMORY

CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

PIN ASSIGNMENT

]
1C—A0 vecE=—/16
2C—]¢Ce AE—15
3w A4
sc—] o1 A3
5 ] 81 Daf—312
6 C—] D2 sa—an
182 p3f—310
8 C—]GND B3[—9

Rating Symbol Value Unit
Supply Voltage Vee 7.0 Vdc
Input Voltage — All Inputs Vin 6.5 Vdc
Output Voltage — All Outputs Vo 5.5 Vde
Output Current Ip 100 mAdc
Operating Temperature Range — MCM4364L Ta -55t0 +125 °c
— MCM4064L 0to +85
Thermal Resistance, Junction to 0A 110 o°cw
Ambient (Typical)
Thermal Resistance, Junction to 64c 60 o°c/w
Case (Typical)
Storage Temperature Range Tstg -65 to +160 oc

TRUTH TABLE

W D CE |DATA OUT
o o X 1

o 1 X o

1 X 1] Read

1 X 1

1

X = Don’t Care
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MCM4364L e MCMA4064L (continued)

50

DC ELECTRICAL CHARACTERISTICS (T4 = -55 to +125°C for MCM4364L, 0 to +85°C for MCM4064L unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Input Forward Current — All Inputs TN - - 16 mAdc
(V)L = 0.4 Vdc, Ve = 5.25 Vdc)
Input Leakage Current — All Inputs hH - - 80 uAdc
(ViH = Vg = 5.25 Vdc)
Input Clamp Voltage — All Inputs Vic - - -1.0 Vdc
(l)c = -5.0 mAdc, Vg = 4.75 Vdc, Tp = 25°C) :
Input Logic Levels — All Inputs Vdc
{(Vce =5.0 Vde) 0" Level ViL - - 08
1" Level ViH 2.0 - -
Logic “0" Output Voitage — All Outputs MCM4364L VoL - - 0.50 Vdc
(Vge = 4.75 Vdc, IgL = 15 mAdc) MCM4064L - - 0.45
Output Leakage Current — All Outputs IcEX - - 100 uAdc
{(Vee = Veex = 5.25 Vdc)
Power Supply Current _ Icc - - 105 mAdc
(Ve = 5.25 Vdc, all inputs except W grounded) *
Input Capacitance — All Inputs Cin - 6.0 - pF
{Vin = 2.0 Vdc, Vg = 5.0 Vdc)
Output Capacitance — All Qutputs Cout — 8.0 - pF
{Vout = 2.0 Vde, Ve = 5.0 Vde)
AC ELECTRICAL CHARACTERISTICS (Ve = 5.0 Vdc, Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
Access Times — Address Input or Chip Enable to Output Delay. tA+B+ 15 - 60 ns
(See Figures 1 and 2) tA-B- 15 - 60
tA+B- 15 - 60
tA-B+ 15 - 60
tCE+B+ 15 - 60
tCE-B- 15 - 60
Write Pulse Width (See Figures 1 and 3) tw 40 - - ns
["Write Recovery Time (See Figures 1and 3] tor = - 50 ns
Address and Data Hold Time After Write (See Figures 1 and 3) thold(A +W+ 5.0 - - ns
*Worst-case dc input condition.
BLOCK DIAGRAM
16 WORDS OF 4 BITS
STORAGE ARRAY
CHIP by
ENABLE 2 0t - 0 H sk A o
A0
10— 0
Al__ | ADDRESS
ADDRESS | 15 °A2— DECODER
LINES
40— 10F16
A3 15,1 15,2 153 154 VBias
13 O0—
15 3 ]
D4
B4
DATA 0o B3
INPUT 02 9 DATA
LINES OUTPUT
Y l[> 8267  UNES
01
4 - [\ B1 o5
W |
WRITE 3 Ve = Pin 16, GND = Pin 8
MOTOROLA Semiconductor Products Inc.




MCM4364L e MCM4064L (continued)

FIGURE 1 — SWITCHING TIME TEST
CONDITIONS AND LOAD CIRCUIT
Ve =5.0 Vde, Tp = 25°C

INPUT WAVEFORM LOAD CIRCUIT
3005V
vee
20V p.
2300
>
v
o—
ov
>
5.0 ns max 30pF 2 :: 600

FIGURE 2 — ACCESS TIME DEFINITIONS

33 X /
15V y,
——{ tCE-B- | —{ CE+B+ |
AD,A1A2,A3 )—1-5 v 7£
—] A f—— 1A+B+
AD,ALA2,A3 [m v N\
—y AR f—— ——{ A8+ |——
DATA )( 7£
out

FIGURE 3 — WRITE TIME DEFINITIONS

AD,ALA2A3

01,02,03,04

L_— @ MOTOROLA Semiconductor Products Inc.
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MCM4364L e MCM4064L (continued)

TYPICAL ACCESS TIMES
ADDRESS TO OUTPUT

FIGURE 4 — VARIATIONS WITH SUPPLY VOLTAGE

70
= fgL=15mA
£ CL=30pF
5 60 N —
2 Ta = 250C
&
3 —
2 sof—t"—
g T 1
g [t
2w
<
w +H
=
=
2 2
o
3
<

20

45 4.5 50 5.25 5.5

Ve, SUPPLY VOLTAGE (VOLTS)

FIGURE 5 — VARIATIONS WITH LOAD CAPACITANCE

70
z
=
> 60
o /
'é 1
= — ] -
b4 t-- P
3
g t+- ,/ |
2w —
g |- Vee = 5.0 Vde
9 IgL=15mA
§ 30— Ta=250C
] | ]

20 | [

0 50 100 150 200

CL,LOAD CAPACITANCE (pF)

CHIP ENABLE TO OUTPUT

FIGURE 6 — VARIATIONS WITH LOAD CAPACITANCE

_n
K
-
2
E 60
3 _A
2 -
w
2 50
< I
= P
w — —
L ' ] Ve = 5.0 Vde
::. gL =15mA
= ] T, =25nc —_—
z e A
2 2
o
<

20

0 50 100 150 200

CL. LOAD CAPACITANCE (pF)

@ MOTOROLA Semiconductor Products Inc.
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MCM4364L e MCM4064L (continued)

APPLICATIONS INFORMATION

The MCM4364/4064 64-bit MTTL RAM has several features
which should be considered when designing large systems with
this device.

1. Chip Enable — This input essentially turns off the device
when in the high state. The chip will neither read out nor write in
data when disenabled. The open collector output devices allow
Wire ORing or phantom logic for ion into larger sy
Graphs in this data sheet show the relationship between access time
and capacitance on the output due to Wire ORing.

2. Write — The W input gates the data on the data input leads
into the memory cells. The output amplifiers are tied directly
to the write amplifiers and follow as the inverse of the input for
either state of CE as long as W is low. There is, however, a “‘glitch”
on the output lines just after W returns high or goes low. For
proper writing into the memory, the address and data hold time
after writing, thold(A+W+). Must be greater than 5.0 ns.

3. The address inputs have standard TTL-compatible input
thresholds and standard TTL loading rules can be used.

The data outputs have open-collector, Schottky-clamped tran-
sistors and can be wire ORed with the incumbent cost in propa-
gation delay. Typical output capacitance is specified for aid in
system design.

Figure 7 shows a typical system design using TTL logic and
the MCM4064 as a main frame store. This figure will be used to dis-
cuss several design considerations.

The four address inputs of the MCM4064 are common to all
devices in the system. The gates driving these addresses have a
fanout of eight, which is a typical and reasonable TTL fanout. In
the diagram, each address driver shown represents four devices, one
for each address. Thus, 8 x 4 or 32 inverters are required for
address driving.

The chip enable inputs are used for further address expansion
and a one-of-eight decoder (MC4006) is used for selecting one chip
of eight with Wired OR outputs. Again a TTL fanout of eight is
used. This chip enable decodings adds three address bits, A5, A6
and A7.

The memory chips are Wire-ORed in sections of eight. This
figure of eight is used as a trade-off in decoding array time versus
increase in access time due to output capacitance. The eight out-

53

puts at 8.0 pF each, plus an average of 5.0 pF for board capacitance
give a total of slightly more than 100 pF for a total typical access
time (from Figure €) of about 50 ns. Each section of eight mem-
ory chips is connected to a one-of-four data selector (MC4000)
which selects one of four sections. This adds a further two address
bits, A8 and A9, for a total of 512 address locations. A one-of-
four decoder is required for each data output and eight selectors,
or four MC4000 devices, are required for the system. Four select-
ors give output bits D1 through D4 and the second set provides
DS through D8 from a second 8 x 4 array of memory devices.

The input data drivers shown in Figure 7 also represent four
inverters, one for each data input bit, in the same manner as the
address drivers and output selectors. The input data is distributed
in common to both 8 x 4 memory arrays. The particular column
of eight MCM4064's for which the data is intended is selected by
the MC4007 data selectors which drive the write enable inputs.
Only one of the eight MCM4064’s in the columns will actually write
in this data and is selected by the chip enable input. Thus only
one device in the 8 x 4 array will actually accept the inputdata: that
device chosen by the coincidence of the CE and W lines.

The entire system shown, therefore, constitutes a 512-word by
8-bit memory and requires the following devices:

64 MCM4064 64 bit memories

4 MC4000 One-of-four data selectors
1 MC4006 One-of-eight decoders
1 MC4007 One-of-four decoders

1 MC7404 Hex inverters

The system access time is the total of the input decoding times,
memory access times, and output selection delay times. However,
this may be decreased for read-read cycles by utilizing the max-
imum and minimum access times. Thus, if one changes the address
or chip enable inputs every 60 ns, there is at least 15 ns of valid
data on the memory output. Therefore, an output buffering
scheme which can latch up the memory contents within 15 ns
could be used to reduce the read-read access time to 60 ns plus
the address/chip enable skew times which are invariably present. A
similar technjque could be used for read-write and write-write cycles.

MOTOROLA Semiconductor Products Inc.
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devices.)
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512-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM5303/5003 and MCM5304/5004 are monolithic bipolar
512-bit Programmable Read Only Memories (PROMs) organized as
64 eight-bit words. These memories are field programmable, i.e.,
the user can custom program these memories himself. Metal inter-
connections establish each bit initially in the logic ‘0" state. By
“blowing’’ appropriate nichrome resistors and thus breaking metali-
zation links these bits can be changed to the logic ‘1’ state to meet
specific program requirements. Detailed programming instructions
are contained in this data sheet.

The MCM5303/5003 and MCM5304/5004 have six address inputs
to select the proper word and two chip enable inputs, as well as
outputs for each of the eight bits.

The MCM5303 and MCM5304 are specified over an operating
temperature range of -55°C to +125°C. The MCMS5003 and
MCM5004 are specified over an operating temperature range of
0°C to +70°C.

The MCM5303 and MCM5003 have positive enables with open
collector outputs. The MCM5304 and MCM5004 have positive en-
ables with 2.0 kilohm pullup resistors on the collector outputs.

MCM5303
MCM5003
MCM5304
MCM5004

MTTL

512-BIT PROGRAMMABLE
READ ONLY MEMORY

MAXIMUM RATINGS

Rating Symbol Value Unit

Supply Voltage Vee -0510+47.0 Vdc
Input Voltage Vin -1.0t0 +5.5 Vdc
Output Voltage (Open collectors) VOoH -0510+7.0 Vdc
Thermal Resistance A 100 oC/wW
Operating Temperature Range Ta ocC

MCM5303, MCM5304 -55to +125

MCMS5003, MCM5004 0to +70
Storage Temperature Range Tsig -55 to +165 oc

L SUFFIX
CERAMIC PACKAGE
CASE 623

FEATURES:

® Positive Logic for Both Inputs and Outputs
Logic 0"’ = Output Device ON (VoL )
Logic “1"* = Output Device OFF (VoH)

Access Time <75 ns

Resistors

Outputs Sink 12 mA Open Collector, 10 mA with Pullup

® Field Programmable by Blowing Nichrome Links

® Hermetic Package
APPLICATIONS:

® Look Up Tables
® Micro Programs
® Decode Functions

Code Conversion
Number Conversion

Random Logic

Character Generation

Logic Levels Compatible with MDTL and All MTTL Families
Ninth Bit Available for Circuit Test

PIN ASSIGNMENT

rgne. N~ veemu
2 g ne. 62 123
3 A0 80 22
[ N 81 [0
5 ] A2 82 320
6 C—J ce1 B3 319
7 ] cE2 B4 18
8 A3 85 117
[ Y} B6 =316
10 AS B7 15
ncg el (Test) B8 =014
12 NC. 62 3
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MCM5303 ¢ MCM5003 e MCM5304 ¢ MCM5004 (continued)

DC ELECTRICAL CHARACTERISTICS (Ta - -55°C to +125°C for MCM5303 and MCM5304,
0°C to +70°C for MCMS5003 and MCM5G04 unless otherwise noted)

Characteristic Symbol Min Max Unit
Input Forward Current
(V| =0.4 Vdc, Ve = 5.25 Vdc) T} - 1.6 mAdc
Input Leakage Current
(ViH = Vce = 5.25 Vdc) [ - 100 pAdc
Logic “‘0” Output Voltage* VoL Vdc
(TA = 0°C to +125°C for MCM5303 and MCM5304,
0°C to +70°C for MCMS5003 and MCM5004)
(loL = 12 mAdc, Vg = 4.75 Vdc) Open Collectors - 0.45
{loL = 10 mAde, Vg = 4.75 Vdc) Pullup Resistors - 0.45
(T = -55°C for MCM5303 and MCM5304)
(loL = 12 mAdc, Vg = 4.75 Vdc) Open Collectors - 0.50
{loL = 10 mAdc, V¢ = 4.75 Vdc) Pullup Resistors - 0.50
Logic **1** Output Voltage VoH 25 - Vdc
{IgH = -0.5 mAdc, V¢ = 4.75 Vdc) Pullup Resistors
Output Leakage Current
(Vee = Veex =525 Vdc) Open Collectors ICEX - 200 uAdc
Power Supply Drain Current Icc mAdc
(Enable and all other inputs Open Collectors - 95
grounded, Ve = 5.0 Vde) Pullup Resistors - 120
AC ELECTRICAL CHARACTERISTICS (Vece - 50 Vde, Ta 259C)
Access Times* (30pF Load) ns
Address to Output tAQ 25 75
Enable to Output tEO 25 75

*Pin 13 is schematically connected to G2. For optimum propagation delay and Vo characteristics, externally tie Pin 13 to Pin 23 (G2).

SWITCHING TIME TEST CIRCUIT

TPin TPout vee = 5.0 vde
O———CE1 B0
o CE2 8 ° 470 Enable Input Test
o——{A0 B2 }—o Connect data inputs to VI x.
PULSE o——Al 83 —o Address Input Test
GENERATOR o———A2 B4t——o Inputs not under test left open.
50 o—{A3 85— o 10k High impedance probes must be used
o——— Al 86} —o 30pF /-[: when making these measurements.
o——As 87 —o0 -4 L
Vikx = 3.0 Vdc - -
BLOCK DIAGRAM
AD 3o ‘ ‘
Al 4 H H My Matci;
» lemory Matrix
Az so—— g 1 & ; (64X 9)
NOTE: Under normal operating A3 8 O— 5‘3 ! g : _ With
conditions, G1 and G2 are con- A4 9 O ! o H Nichrome Resistors
nected to ground. Both CE1 and Al 1
CE2 must be high to enable the 5 10 0— ! i
memory.
CE1 6
CE2 1 Output
Buffers
vee=Pin24
G1=Pin N
=Pin 13, Pin 23
62=Pin 13, Pin 1 15 16 17 18 19 20 21 22
Test B7 B6 B5 B4 83 B2 B1 B0
B8

MOTOROLA Semiconductor Products Inc. @




MCM5303 © MCM5003 ® MCM5304 e MCM5004 (continued)

-

PROGRAMMING THE MCM5303/5003 AND MCM5304/5004

Programming Voltage Limits

The table and diagram below give instructions for field programming the MCM5303/5003 and MCM5304/5004.
All data given is for ambient temperatures of 26°C. If necessary, further programming aid can be obtained from Motorola
engineering and product marketing personnel by contacting your nearest Motorola sales office.

. Select next address code desired and repeat steps 2 and 3.

Symbol Value Unit
Address and Chip Enable Voltages ViH -40to +50 Vdc
ViL -6.0to 5.2
Power Supply Voltage Vee +5.0 £6% Vdc
G1 Voltage VGi1 -6.0 £5% Vdc
G2 Voltage VG2 00 Vde
Program Voltage at Desired Bit Qutput Vgp -6.0 £5% Vdc
Programming Procedure
. Select the address code desired. Connect low (logic “’0"') 150 Vde
inputs to —6.0 Vdc nominal. Leave high (logic *1") inputs Toal T vee Toewch
unconnected. An I‘l’";‘w - 8, = lagic 1
. With the output voltage of a 120-mA current generator Device
clamped to —6.0 Vdc, apply a negative-going current pulse
of 800 ms duration to any output to be programmed as
alogic 1",
. Repeat step 2 for each output to be programmed as a o G? .
L seqes . . urrent
logic 1, one bit at a time. =60V = Generator

Selected Word Line

Link Programming Diagram

Program Circuit

-==9

Programming Voltages
Inputs:
+5.0 Vde > logic “1" > -4.0 Vdc
=6.0 Vdc < logic 0" < -5.2 Vde
Outputs:
Program logic
Pragram logic

6.0 Volts

0.0 Volts or Open Circuit

1T—AAA
WV

R2 ‘: Sense
> Amplifier
) 4

| SR |

[
Bit Output

@ MOTOROLA Semiconductor Products Inc.
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MCM5303 e MCM5003 e MCM5304 e MCM5004 (continued)

TRUTH TABLE FORMAT

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT) BITO

WORD 0
WORD
WORD 2
WORD 3
WORD 4
WORD 5
WORD 6
WORD 7
WORD 8
WORD 9
WORD 10
WORD 11
WORD 12
WORD 13
WORD 14
WORD 15
WORD 16
WORD 17
WORD 18
WORD 19
WORD 20
WORD 21
WORD 22
WGRD 23
WORD 24
WORD 25
WORD 26
WORD 27
WORD 28
WORD 29
WORD 30
WORD 31

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BITY BITO

WORD 32
WORD 33
WORD 34
WORD 35
WORD 36
WORD 37
WORD 38
WORD 39
WORD 40
WORD 41
WORD 42
WORD 43
WORD 44
WORD 45
WORD 46
WORD 47
WORD 48
WORD 49
WORD 50
WORD 51
WORD 52
WORD 53
WORD 54
WORD 55
WORD 56
WORD 57
WORD 58
WORD 59
WORD 60
WORD 61
WORD 62
WORD 63

WHY THE NINTH BIT?

The ninth bit was designed into the MCM5303/
MCM5003 and the MCM5304/MCM5004 because
field-programmable ROMs present testing problems
not encountered with conventional mask-program-
mable ROM:s.

Three areas of testing are affected: Program
Element Testing, Functional Testing, and AC Testing.
The ninth bit helps to solve the problem of Program
Element Testing by assuring that links can be blown

without destroying any of the normal 64x8 bit array.

Functional and ac performance are assured by
verifying that changes do occur at the outputs as the
addresses change. This is important in that all of the
outputs are in a logic ‘0" state regardless of the
address selected, and no way is available to determine
whether the functions are correctly operating without
the ninth testing bit.

PACKAGE DIMENSIONS

NOTES:

1.DIM “L” TO CENTER OF
LEADS WHEN FORMED
PARALLEL.

2. LEADSWITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION AT SEATING
PLANE AT MAXIMUM
MATERIAL CONDITION.

(WHEN FORMED PARALLEL)

. |

12
| 1 5 5 6y S L

v H L
Gl— —~—=—D F .
—‘TLH SEATING PLANE ‘] M
NOTES:
MILLIMETERS| INCHES 1. LEADS WITHIN 0.13 mm

OIMI'MIN_TMAX | MIN | MAX
30.86 | 1.155] 1.215
14.22 | 0.500 | 0.560
394] 0.120 | 0.155

*(0.005) RADIUS OF TRUE
POSITION AT SEATING
PLANE WITH MAXIMUM
MATERIAL CONDITION.
2.LEAD NO. 1 CUT FOR
IDENTIFICATION, OR
BUMP ON TOP.
3.DIM “L" TO INSIDE
OF LEADS. (MEASURED
0.51 mm {0.020) BELOW
PKG BASE)

MOTOROLA Semiconductor Products Inc. —

BOX 20912 ¢ PHOENIX. ARIZONA 85036 A SUBSIDIARY OF MOTOROLA INC
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MOTOROLA MCM7640L,P
Semiconductors MCM76 41|.,P

BOX 20912+ PHOENIX, ARIZONA 85036

Product Preview l
TTL
512 X 8 BIT
PROGRAMMABLE
4096-BIT PROGRAMMABLE READ ONLY MEMORY READ ONLY MEMORY

The MCM7640 (open collector output) and MCM7641 (three-

state output) are monolithic bipolar 4096-bit Programmable Read
Only Memories (PROMs) organized as 512 words by 8 bits per word.
They are supplied with all bits storing a logical “1” (output high),
and can be selectively programmed for a logical “0"” (output low).

The MCM7640 and MCM7641 both use Motorola’s standard fuse
technology and are pin compatible with other industry standard
PROMs.

The field programmable PROM can be custom programmed to any L SUFFIX
pattern using a simple programming procedure, The Schottky Bipolar 1 CERAMIC PACKAGE
circuitry provides extremely fast access time. CASE 623

In addition to the conventional storage array, one test row and two
test columns are included to test programmability, and guarantee

parametric and A.C. performance. P SUFFIX
PLASTIC PACKAGE
CASE 649
24
1
FEATURES

® 512 Words, 8-Bits per Word

® Simple, High Speed Programming Procedure
PIN ASSIGNMENT
® Inputs and Outputs TTL, Compatible

>Low Input Current-10uA Logic “0”, 10uA Logic “1” {typical)
>Full Qutput Drive-15mA Sink/2mA Source

Y
® Fast Access Time — 40ns Typical 1 4 A7 Veepo 24
® Enable Access Time — 20 ns Typical 2 A6 A8 23
oar " . . —
® Expandable — “Wired-Or” Outputs with Chip Select 3 Aas _'\f 22
. . . 43 A4 csi b‘n
® Pin Compatible with Industry Standard ROMs 5 a3 &2
® Uses Harris Programming Cards 6 C] A2 csafDo19
7 ] A1 csafDis
8 CJ A0 o117
APPLICATIONS 9 Ho1 07316
. . . N 10 =qo2 FJ1s
® Bipolar Bit Slices ® Code Conversion 1 =os o6 -
® Look-Up Tables ® Number Conversion - o5 — 14
® Microprograms ® Random Logic 12 GND o413
® Decode Functions ® Character Generation

59




MOTOROLA
Semiconductors

BOX 20912, PHOENIX, ARIZONA 85036

MCM7642L,P
MCM7643L,P

Product Preview j

4096-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7642 (open collector output) and MCM7643 (three-
state output) are monolithic bipolar 4096-bit Programmable Read
Only Memories (PROMs) organized as 1024 words by 4 bits per
word. They are supplied with all bits storing a logical “I” (output
high), and can be selectively programmed for a logical 0" (output
low).

The MCM7642 and MCM7643 both use Motorola’s standard
fuse technology and are pin compatible with other industry standard
PROMs.

The field programmable PROM can be custom programmed to
any pattern using a simple programming procedure. The Schottky
Bipolar circuitry provides extremely fast access time.

In addition to the conventional storage array, one test row and
two test columns are included to test programmability, and guaran-
tee parametric and A.C. performance.

TTL
1024 X 4 BIT
PROGRAMMABLE
READ ONLY MEMORY

FEATURES

[ ] 1024 Words, 4 Bits per Word

(] Simple, High Speed Programming Procedure
L] Inputs and Outputs TTL Compatible
Low Input Current-10uA Logic 0", 10uA Logic “1”
(typical)
Full Output Drive — 15mA Sink/2mA Source
° Fast Access Time — 40ns Typical
[ Enable Access Time 20ns Typical
(] Expandable — “Wired-Or’’ Outputs with Chip Select
L] Pin Compatible with Industry Standard ROMs
o Uses Harris Programming Cards
L] 18 Pin Package
APPLICATIONS:
o Bipolar Bit Slices [ Code Conversion
L] Look-Up Tables L] Number Conversion
° Microprograms L] Random Logic
(] Decode Functions ° Character Generation

P SUFFIX
PLASTIC PACKAGE
CASE 701-01

L SUFFIX
CERAMIC PACKAGE
CASE 726

PIN ASSIGNMENT

S
1 a6 Vec o 18
2] As A7ED 17
3] aa A8 16
4 a3 A9 115
5 a0 01314
6] a1 02313
7cq a2 03 12
8 &s1 04 11
9] GND Ts2 10




MOTOROLA
Semiconductors

BOX 20912 . PHOENIX, ARIZONA 85036

MCM7680L,P
MCM7681L,P

Product Preview

8192-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7680 (open collector output) and MCM7681 (three-
state output) are monolithic bipolar 8192-bit Programmable Read
Only Memories (PROMs) organized as 1024 words by 8 bits per
word. They are supplied with all bits storing a logical 1" (output
high), and can be selectively programmed for a logical ““0” (output
low).

The MCM7680 and MCM7681 both use Motorola’s standard
fuse technology and are pin compatible with other industry standard
PROMs.

The field programmable PROM can be custom programmed to
any pattern using a simple programming procedure. The Schottky
Bipolar circuitry provides extremely fast access time.

In addition to the conventional storage array, one test row and
two test columns are included to test programmability, and guaran-
tee parametric and A.C. performance.

TTL
1024 X 8 BIT
PROGRAMMABLE
READ ONLY MEMORY

FEATURES

° Pin Compatible with Industry Standard EROMs and ROMs
[] 1024 Words, 8-Bits per Word

(] Simple, High Speed Programming Procedure

L] Inputs and Outputs TTL Compatible

>Low Input Current-10uA Logic 0", 10uA Logic ‘1"
(typical)
>Full Output Drive — 15mA Sink/2mA Source
Fast Access Time — 40ns Typical
Enable Access Time 20ns Typical
Expandable — “Wired-Or" Outputs with Chip Select
24-Pin Package

APPLICATIONS:

Decode Functions
Code Conversion
Number Conversion
Character Generation

Microcomputers
Bipolar Bit Slices
Look-Up Tables
Microprograms

. L SUFFIX
CERAMIC PACKAGE
CASE 623
P SUFFIX
PLASTIC PACKAGE
CASE 649
24

PIN ASSIGNMENT

\

1 A7 Veef=24
2 3 A6 ABFD 23
3 A6 A9 /22
4 As o] 5} ==F3
5 CJ A3 OE2 =20
6 Cq a2 OE3|D 19
73 aA1 oE4f—18
8 C3j a0 o317
9 o1 o7 =316
10 CHo2 06 315
1 o3 os 214
12 HenD 0413
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MOTOROLA
Semiconductors

BOX 20912 . PHOENIX, ARIZONA 85036

MCM82707L,P
MCM82708L,P

Product Preview

]

8192-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM82707 (open collector output) and MCM82708 (three-
state output) are monolithic bipolar 8192-bit Programmable Read
Only Memories (PROMs) organized as 1024 words by 8 bits per
word. They are supplied with all bits storing a logical 1" (output
high), and can be selectively programmed for a logical 0" {output
low).

The MCM82707 and MCM82708 both use Motorola’s standard
fuse technology and are pin compatible withe the MCM68708 MOS
EPROM.

The field-programmable PROM can be custom programmed to
any pattern using a simple programming procedure. The Schottky
Bipolar circuitry provides extremely fast access time.

In addition to the conventional storage array, two test rows and
two test columns are included to test programmability, and guar-
antee parametric and A.C. performance.

The MCM82707/82708 is a direct replacement for the MOS
EPROM.

TTL
1024 X 8 BIT
PROGRAMMABLE
READ ONLY MEMORY

FEATURES

. Pin Compatible with MCM68708 MOS EPROM
o 1024 Words, 8-Bits per Word

[ ] Simple, High Speed Programming Procedure

° Inputs and Outputs TTL Compatible

>Low Input Current-10uA Logic “0”, 10uA Logic “1”
(typical)
>Full Output Drive — 15mA Sink/2mA Source
Fast Access Time — 40ns Typical
Enable Access Time 20ns Typical
Expandable — “Wired-Or" Outputs with Chip Select
24-Pin Package

APPLICATIONS:

Decode Functions
Code Conversion
Number Conversion
Character Generation

Microcomputers
Bipolar Bit Slices
Look-Up Tables
Microprograms

. L SUFFIX
CERAMIC PACKAGE
CASE 623

P SUFFIX
PLASTIC PACKAGE
CASE 649

PIN ASSIGNMENT

\ 9
1 A7 Veepo 24
2 As A 23
3 Aas Ag 122
atdag NC 321
s ] A3 €S20
6 a2 NCES 19
7 4 A1 NCIF— 18
8 a0 o117
9 o o716
10 o2 o6 315
1 os o514
12 Haeno oaf—13

62




MOTOROLA
Semiconductors
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MCM93415DC
MCM93415PC

Product Preview

1024-BIT RANDOM ACCESS MEMORY

The MCM93415 is a monolithic bipolar high-speed Random
Access Memory (RAM). The MCM93415 is a 1024-bit Read/Write
RAM organized 1024 words by 1 bit.

The MCM93415 is designed for high performance main memory
and control storage applications and has a typical access time of
30 ns.

The MCM93415 has full decoding on-chip, separate data input
and data output lines, and an active low chip select. The device is
fully compatible with standard DTL and TTL logic families and
features an uncommitted collector output for ease of memory
expansion.

TTL
1024 X 1 BIT
RANDOM ACCESS MEMORY

FEATURES
® TTL Inputs and Output

® Non-Inverting Data Output

® High Speed —
Access Time — 35 ns Typical
Chip Select — 15 ns Typical

Power Dissipation 500 mW Typical
Uncommitted Collector Qutput

Drop-in Replacement for Fairchild 93415
16-Pin Package

APPLICATIONS
® Buffer Control Storage

® High Performance Main Memory
® Bipolar Bit Slices
o

High Speed Microrpogram Control Memory Storage

D SUFFIX
CERAMIC PACKAGE
CASE 620

1
P SUFFIX

PLASTIC PACKAGE
CASE 648

PIN ASSIGNMENT

S
tccs Vec o 16
2 a0 Din 15
3 At WE 14
4] A2 A9 D13
5 ] A3 AB D12
6] A4 A7 N
7 ] Oour A6 310
8 Gnd As 9
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BOX 20912 . PHOENIX, ARIZONA 85036

MCM93425DC
MCM93425PC

Product Preview

1024-BIT RANDOM ACCESS MEMORY

The MCM93425 is a monolithic bipolar high-speed Random
Access Memory (RAM). The MCM93425 is a 1024-bit Read/Write
RAM organized 1024 words by 1 bit.

The MCM93425 is designed for high performance main memory
and control storage applications and has a typical access time of
30 ns.

The MCM93425 has full decoding on-chip, separate data input
and data output lines, and an active low chip select. The device is
fully compatible with standard DTL and TTL logic families. A
three-state output is provided to drive bus-organized systems and/or
highly capacitive loads.

TTL

1024 X 1BIT
RANDOM ACCESS MEMORY

FEATURES
® Three-State Output

® TTL Inputs and Qutput
® Non-Inverting Data Output
[ ]

High Speed —
Access Time — 35 ns Typical
Chip Select — 15 ns Typical

® Power Dissipation 500 mW Typical

® Drop-in Replacement for Fairchild 93425
® 16-Pin Package

APPLICATIONS
® Buffer Control Storage

® High Performance Main Memory
® Bipolar Bit Slices
® High Speed Microrpogram Control Memory Storage

D SUFFIX
CERAMIC PACKAGE
CASE 620

1

P SUFFIX

PLASTIC PACKAGE

CASE 648

PIN ASSIGNMENT

A
1cj3¢Cs Vec 16
2c—] A0 Djn 15
3cg A WE 14
4] A2 A9 D13
5 ] A3 A8 D12
6] Ad AT P
7 4 Oout A6 10
8 3 Gnd A5 39
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