






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































AC TEST CONDITIONS OUTPUT LOAD 5V
Table 2 Figure 2
Inputlevels ............coiiiiiiii., Oto30V 4800
Transistion TiMes. . .......oviiiiiiiiininenenen., 5ns Dour
Input timing reference levels .................... 15V < J_
S 2550 S
Output timing reference levels............ 0o8V-20V T 50pF
Outputload ..........cciviviiiinn... See figure ;—1 (s"gg"‘,%?;xg
=  JIG CAPACITANCE)
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Figure 4
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WRITE CYCLE (EARLY WRITE)

Figure 5
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Figure 6
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PAGE MODE WRITE CYCLE

Figure 7
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Figure 8
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“RAS-ONLY” REFRESH CYCLE

Figure 9
- L -
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anonesses ! VR woimiss ¥
OPERATION This permits several options in the write cycle timing. In a

The eight address bits required to decode 1 of the 65,536
cell locations within the MKB4564 are multiplexed onto the
eight address inputs and latched into the on-chip address
latches by externally applying two negative going TTL-level
clocks. The first clock, Row Address Strobe (RAS), latches
the eight row addresses into the chip. The high-to-low
transition of the second clock, Column Address Strobe
(CAS), subsequently latches the eight column addresses
into the chip. Each of these signals, RAS and CAS, triggers a
sequence of events which are controlled by different
delayed internal clocks. The two clock chains are linked
together logically in such a way that the address
multiplexing operation is done outside of the critical timing
path for read data access. The later events in the CAS clock
sequence are inhibited until the occurrence of a delayed
signal derived from the RAS clock chain. This ““gated CAS”
feature allows the CAS clock to be externally activated as
soon as the Row Address Hold specification (tg o) has been
satisfied and the address inputs have been changed from
Row address to Column address information.

The “gated CAS" feature permits CAS to be activated at any
time after tg oy and it will have no effect on the worst case
data access time (tgac) up to the point in time when the
dalayed row clock no longer inhibits the remaining
sequence of column clocks. Two timing endpoints result
from the internal gating of CAS which are called trep (Min)
arm&co (max). No data storage or reading errors will result
if CAS is applied to the MKB4564 at a point in time beyond
the tgcp (max) limit. However, access time will then be
determined exclusively by the access time from CAS (tcac)
rather than from RAS (tgac), and RAS access time will be
lengthened by the amount that tz - exceeds the tgcp (max)
limit.

DATA INPUT/OUTPUT

Data to be written into a selected cell is latched into an
on-chip register by a combination of WRITE and CAS while

RAS is active. The latter of WRITE or CAS to make its
negative transition is the strobe for the Data In (D) register.

write cycle, if the WRITE input is brought low (active) prior to
CAS being brought low (active), the Dy is strobed by CAS,
and the Input Data set-up and hold times are referenced to
CAS. If the input data is not available at CAS time (late write)
or if it is desired that the cycle be a read-write or read-
modify-write cycle the WRITE signal should be delayed until
after CAS has made its negative transition. In this “‘delayed
write cycle” the data input set-up and hold times are
referenced to the negative edge of WRITE rather than CAS.

Data is retrieved from the memory in a read cycle by
maintaining WRITE in the inactive or high state throughout
the portion of the memory cycle in which both the RAS and
CAS are low (active). Data read from the selected cell is
available at the output port within the specified access time.
The output data is the same polarity (not inverted) as the
input data.

DATA OUTPUT CONTROL

The normal condition of the Data Output (D7) of the
MKB4564 is the high impedance (open-circuit) state;
anytime CAS is high (inactive) the Dg 7 pin will be floating.
Once the output data port has gone active, it will remain
valid until CAS is taken to the precharge (inactive high)
state.

PAGE MODE OPERATION

The Page Mode feature of the MKB4564 allows for the
successive memory operations at multiple column locations
within the same row address. This is done by strobing the
row address into the chip and maintaining the RAS signal
low (active) throughout all successive memory cycles in
which the row address is common. The first access withina
page mode operation will be available at tgpc or toac time,
whichever is the limiting parameter. However, all
successive accesses within the page mode operation will be
available at tcac time (referenced to CAS). With the
MKB4564 this results in approximately a 45% improvement
in access times. Effective memory cycle times are also
reduced when using page mode.
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The page mode boundary of a single MKB4564 is limited to
the 256 column locations determined by all combinations of
the eight column address bits. Operations within the page
boundary need not be sequentially addressed and any
combination of read, write, and read-modify-write cycles is
permitted within the page mode operation.

REFRESH

Refresh of the dynamic cell matrix is accomplished by
performing a memory cycle at each of the 128 row
addresses within each 2ms interval. Although any normal
memory cycle will perform the required refreshing, this
function is most easily accomplished with “RAS-only”
cycles.

The RAS-only refresh cycle requires that a 7 bit refresh
address (AO-A6) be valid at the device address inputs when
RAS goes low (active). The state of the output data port
during a RAS-only refresh is controlled by CAS. If CAS is
high (inactive) during the entire time that RAS is asserted,
the output will remain in the high impedance state. If CAS is
low (active) the entire time that RAS is asserted, the output
port will remain in the same state that it was prior to the
issuance of the RAS signal. If CAS makes a low-to-high
transition during the RAS-only refresh cycle, the output
data buffer will assume the high impedance state. However,

CAS may not make a high to low transition during the
RAS-only refresh cycle since the device interprets this as a
normal RAS/CAS (read or write) type cycle.

HIDDEN REFRESH

ARAS-only refresh cycle may take place while maintaining
valid output data by extending the CAS active time from a
previous memory read cycle. This feature is referred to as a
hidden refresh. (See figure below.)

HIDDEN REFRESH CYCLE (SEE NOTE 19)
Figure 10

L MEMORY CYCLE
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MOSTEK.

MILITARY/HIGH-REL PRODUCTS

PROCESSED TO MIL-STD 883, METHOD 5004, CLASS B

1024 x 8-Bit Static RAM

MKB4801A(P/J/E)-870/890/81

FEATURES

0O Static operation

O Organization: 1K x 8 bit RAM JEDEC pinout R/W

O Pin compatible with Mostek's BYTEWYDE™ memory Part No. Access Time Cycle Time
family MKB4801A-870 | 70 nsec 70/80 nsec

O 24/28 pin ROM/PROM compatible pin configuration

O CE and OE functions facilitate bus control MKB4801A-890 90 nsec 90/100 nsec

DESCRIPTION MKB4801A-81 120 nsec 120 nsec

The MKB4801A uses Mostek’s Scaled POLY 5™ process
and advanced circuit design techniques to package 8,192
bits of static RAM on a single chip. Static operation is
achieved with high performance and low power dissipation
by utilizing Address Activated™ circuit design techniques.

0O -55°C to 125°C operating temperature

0O High performance

The MKB4801A excels in high speed memory applications
where the organization requires relatively shallow depth
with a wide word format. The MKB4801A presents the user
a high density cost effective alternative to bipolar and
previous generation N-MOS fast memory.

DATA INPUTS -OUTPUTS

BLOCK DIAGRAM

PIN CONNECTIONS

Figure 1 vec —> Figure 2
R ——
WE ool CONTROL LOGIC
il a1 pasvee | Aotenevsene
& __{—— +hRTE oA As 2 D23Ag | wimEmEEe )
N wten oecopen Ag 3 ] 02 Ag . 5 B :2_9:_ As
hy ] _L Ag ar] =21 WE As ::5.: ':lf:g 9
A3 5] 120 0E 47 LEADLESS 27gNC
A Ay CHIPCARRIER  5odwe
Yo —— 260 [J19 NG 517 (EPACKAGE) . i=
v WY A170 18 GE AL TOP VIEW 224
A8 ——aurren A PO 24 qNC
g 080] [117DQ7 af+,; dTE
N— stane aam DQg 9] p16 DQg ncyvz (450 mil x 550 mil* nydpa,
[Pp— DQq10] 15 DQg ., JEDEC type E) dpo,
— Pa211Q 14000 | i g 5 5 9
TRUTH TABLE Vssi120] [113DQ3 DQ,D0, V;,NCDA,Da, DO,
CE OE WE Mode Da
Vi X X Deselect High Z
Vi X Vi Write Dy PIN NAMES
v, A Vi Read Dour Ag-Ag  Address Inputs | WE Write Enable
foad — CE Chip Enable OE Output Enable
Vi Vin Vi ea 9 Vgs Ground NC No Connection
X = Don't Care Vee Power (+5 V) DQy-DQ; Data In/Data Out




ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgg . ..o v et it e i -03Vto +7.0V
Operating Temperature Ta (Ambient) .. ... . i -55°C to +125°C
Storage Temperature (Ambient) (CeramiC) . ... .ovvut it eir et tiiieee e teaeeeenneeernenannaenss -65°C to +150°C
| ao AT g 1171 o7 ) o 1 AP 1 Watt
OutputCurrent . .............. et e e e et et e, 20 mA

*Stresses greater than those listed under “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS®
(-65°C =T, = +125°C)

SYM PARAMETER MIN TYP MAX UNITS | NOTES
Vee Supply Voltage 4.75 5.0 5.25 \ 1
Vss Supply Voltage 0 0 0 \% 1
Vi Logic ““1"” Voltage All Inputs 24 7.0 \% 1

Vi Logic ‘0" Voltage All Inputs -0.3 .65 \% 1,10

DC ELECTRICAL CHARACTERISTICS "
(-55°C < Tp < +125°C) (V¢ = 5.0 volts £5%)

SYM PARAMETER MIN MAX UNITS | NOTES

lec Average V. Power Supply Current 120 mA 9

lect Average V. Power Supply Current 90 mA 9, 1
(Ta = 125°C)

h Input Leakage Current (Any Input) -10 10 uA 2

loL Output Leakage Current -50 50 A 2

Vou Output Logic “1” Voltage lgyr = -1 mA 24 \%)

VoL Output Logic “0” Voltage lg ;1 = 4 mA 04 \'
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AC ELECTRICAL CHARACTERISTICS?3#
(-65°C =T = 125°C) (V¢ = 5.0 volts + 5%)

MKB4801A-870 |MKB4801A-890 | MKB4801A-81
SYM PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | UNITS| NOTES
tre Read Cycle Time 70 20 120 ns
taa Address Access Time 70 90 120 ns 5
tcea Chip Enable Access Time 35 45 60 ns 5
teez Chip Enable Data Off Time 5 20 5 30 5 30 ns
toEa Output Enable Access Time 35 45 60 ns 5
toez Output Enable Data Off Time 5 20 5 30 5 30 ns
taz Address Data Off Time 10 10 10 .ns
twe Write Cycle Time 80 100 120 ns
tas Address Setup Time 0 0 0 ns | see text
tan Address Hold Time 20 30 40 ns | seetext
tosw Data To Write Setup Time 5 5 10 ns
toHw Data From Write Hold Time 10 10 15 ns
two Write Pulse Duration 30 40 45 ns | see text
twez Write Enable Data Off Time 5 15 5 25 5 30 ns
tweL Write Pulse Lead Time 50 60 75 ns
CAPACITANCE'®
(-65°C = Tp = +125°C) (V¢ = +5.0 volts & 5%)
SYM PARAMETER TYP MAX | NOTES
C All pins (except D/Q) 4 pF 6
Cp/a D/Q pins 10 pF 6,7
NOTES: OUTPUT LOAD 5V
1. All voltages referenced to Vgsg. Figure 3

2. Measured with .4 < V| <5.0 V, outputs deselected and Vcc =5 V.
3. AC measurements assume Transition Time = 5 ns; levels Vgg to 3.0 V.
4. Input and output timing reference levels are at 1.5 V.

5. Measured with a load as shown in Figure 3. AQ 1.1KQ

6. Effective capacitance calculated from the equation C =A—vwith AV =3volts
and power supplies at nominal levels.

7. Output buffer is deselected. D.UT. _—_1

8. A minimum of 2 ms time delay is required after application of Vcc (+5 V)
before proper device operation can be achieved. e

9.1cc1 measured with outputs open. 6800 s 30pF

10. Negative undershoots to a minimum of -1.5 V are allowed with a maximum (Including Scope and Jig)

of 50 ns pulse width. DC value of low level input must not exceed -0.3 V.

11. Power supply current decreases with increasing temperature.
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TIMING DIAGRAM
Figure 4

READ READ WRITE
< ‘Re > ‘RC - we >
/|
e 'AA —— l—tas
. A
tCEA |
OF \ / .
L 7 le—'AH —»
—»{ 'wD twpL—
WE —»{ 'az —\.1
—>{10EA |e—
) —»! 10EZ |
DAp-DA7 VALID OUT VALID OUT VALID
TIMING DIAGRAM
Figure 5
WRITE WRITE READ
| we o twc > Re |
tas -

—»{ tCEZ

VALID
PADA7  “oyr

e tgp ———]

'0EA  |e—

ot _‘/_>

—

|« 'WEZ

—» 'DHW

VALID
IN

VALID OUT

XI11-90



DESCRIPTION (Cont.)

The MKB4801A features a fast CE (50% of Address Access)
function to permit memory expansion without impacting
system access time. A fast OE (50% of access time) is
included to permit data interleaving for enhanced system
performance.

The MKB4801A is pin compatible with Mostek’'s
BYTEWYDE™ memory family of RAMs, ROMs and
EPROMs.

OPERATION
Read Mode

The MKB4801A is in the READ MODE whenever the Write
Enable Control input (WE) is in the high state.

In the READ mode of operation, the MKB4801A provides a
fast address ripple-through access of data from 8 of 8192
locations in the static storage array. Thus, the unique
address specified by the 10 Address Inputs (An) define
which 1 of 1024 bytes of data is to be accessed.

Atransition on any of the 10 address inputs will disable the
8 Data Output Drivers after t,. Valid Data will be available
to the 8 Data Output Drivers within ty 5 after the lastaddress
input signal is stable, providing that the CE and OE access
times are satisfied. If CE or OF access times are not met,
data access will be measured from the limiting parameter

(tcea Or toga) rather than the address. The state of the 8 data
170 signa_ls is controlled by the Chip Enable (CE)and Output
Enable (OE) control signals.

Write Mode

The MK&801 Aisinthe Write Mode whenever the Write
Enable (WE) and Chip Enable (CE) control inputs are in the
low state.

The WRITE cycle is initiated by the WE pulse going low
provided that CE is also low. The leading edge of the WE
pulse is used to latch the status of the address bus.

NOTE: In a write cycle the latter occurring edge of either WE
or CE will determine the start of the write cycle. Therefore,
tag twp and tay, are referenced to the latter occurring edge
of CE or WE. Addresses are latched at this time. All write
cycles whether initiated by CE or WE must be terminated by
the rising edge of WE. If the output bus has been enabled
(CE and OE low) then WE will cause the output to go to the
high Z state in tygz.

Data In must be valid tpgy, prior to the low to high transition
of WE. The Data In lines must remain stable for tp,, after
WE goes inactive. The write control of the MKB4801A
disables the data out buffers during the write cycle;
however, OE should be used to disable the data out buffers
to prevent bus contention between the input data and data
that would be output upon completion of the write cycle.
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MOSTEK.

MILITARY/HIGH-REL PRODUCTS

PROCESSED TO MIL-STD 883, METHOD 5004, CLASS B

2048 x 8 Bit Static RAM

MKB4802(P/J/E)-81/83

FEATURES
O Static operation
O Organization: 2K x 8 bit RAM JEDEC pinout

O Pin compatible with Mostek’s BYTEWYDE™ memory
family

O Double density version of the MKB4118 1K x 8 static
RAM

O 24/28 pin ROM/PROM compatible pin configuration
O CE and OE functions facilitate bus control

0O -565°C to 125°C operating temperature
DESCRIPTION
The MKB4802 uses Mostek’s Scaled POLY 5™ process and

advanced circuit design techniques to package 16,384 bits
of static RAM on a single chip. Static operation is achieved

O High performance

R/W
Part No. Access Time Cycle Time
MKB4802-81 120 nsec 120 nsec
MKB4802-83 200 nsec 200 nsec

with high performance and low power dissipation by
utilizing Address Activated™ circuit design techniques.

The MKB4802 series presents to the user a high density
cost effective N-MOS memory with the performance charac-

BLOCK DIAGRAM

i DATA INPUTS/OUTPUTS
Figure 1 s 0u
PG
Ve ————

[T ——

% —

10 BUFFER

W —

CONTROL
Lo6GiC

I v SENSE AMP
& WRITE DRIVER

™ Pt

Ay ] —

Ind 128x16x8

Ay MEMORY CELL

A BT STATIC RAM

Ay

TRUTH TABLE

CE OE WE Mode pQ
ViH X X Deselect High Z
ViL X ViL Write DIN
ViL viL ViH Read Dout
ViL VIH VIH Read High Z

X = Don't Care

PIN CONNECTIONS

Figure 2
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A71- [124 Ve A,NC NCNC V  NCNC
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As 3] 122 Ag  Aep8 i YA
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4 4 ] 121 WE Asli e 9
A3 5[] 120 O A4§-Z’ agne
28 5 qWE
A26] 119 Aqq AzE T wmoussow e
e DISCE abw e wie
08 17DQy AL, =
W 234CE
D T a0 milx i 22
Qo 9[] 116 D0Qg ychiz EJE";EC:';?:;' EEda,
DQq10 115 D05 pa 7 mpa,
02110 F14D0g | 53 53 14 53 74 63 5
Vgs120 [113DQg3 DQ,DQ, V,;NCDO,DG, DA,
PIN NAMES
Ag-Aio Address Inputs Vgg Power (+5 V)
CE Chip Enable WE Write Enable
Vss Ground OE Output Enable

DQy-DQ,Data In/Data Out
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative 1o Vgg . .. v vttt ittt -05Vto+70V
Operating Temperature T (AmMDbIent) . .......u ittt it ee e -55°C to +125°C
Storage Temperature (AmMbDIENT) . . . ...t i ittt -65°C to +150°C
POWET DISSIPALION . . ottt ettt ettt et et e ettt ettt e e e e e 1 Watt
[0 T O 1T =Y o1 PP 20 mA

*Stresses greater than those listed under “"Absolute Maximum Ratings’* may cause permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

RECOMMENDED D.C. OPERATING CONDITIONS®
(-65°C =T, = +125°C)

SYM PARAMETER MIN TYP MAX UNITS | NOTES
Vee Supply Voltage 475 5.0 5.25 v 1
Vss Supply Voltage 0 0 0 \ 1
ViH Logic ““1” Voltage All Inputs 24 Vee+ 5V \ 1
Vi Logic “0” Voltage All Inputs -0.3 .65 \ 1,10

DC ELECTRICAL CHARACTERISTICS'*
(-55°C < T, < +125°C) (V¢ = 5.0 volts + 5%)

SYM PARAMETER MIN MAX UNITS | NOTES
leet Average V¢ Power Supply Current 120 mA 9
lect Average V¢ Power Supply Current (T, = 125°C) 90 mA 9 11
e Input Leakage Current (Any Input) -10 10 A 2
loL Output Leakage Current -10 10 HA 2
Vo Output Logic “1” Voltage loyr = -1 mA 24 \

VoL Output Logic “0” Voltage lgyt = 4 mA 04 Vv

AC ELECTRICAL CHARACTERISTICS"®
(-55°C < T, < +125°C) (V¢ = +5.0 volts + 5%)

SYM PARAMETER TYP MAX | NOTES
C Capacitance on all pins (except D/Q) 4 pF 6
Cp/a Capacitance on D/Q pins 10 pF 6,7
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ELECTRICAL CHARACTERISTICS?*
(-55°C < T, < +125°C) (V¢ = 5.0 volts + 5%)

MKB4802-81 | MKB4802-83

SYM PARAMETER MIN | MAX | MIN | MAX | UNITS | NOTES
tre Read Cycle Time 120 200 ns

taa Address Access Time 120 200 ns 5
tcea Chip Enable Access Time 60 100 ns 5
tcez Chip Enable Data Off Time 5 35 5 35 ns

toEa Output Enable Access Time 60 100 ns 5
toez Output Enable Data Off Time 5 35 5 35 ns

taz Address Data Off Time 10 10 ns

twe Write Cycle Time 120 200 ns

tas Address Setup Time o] 0 ns see text
tan Address Hold Time 40 65 ns see text
tosw Data To Write Setup Time 10 20 ns

toHw Data From Write Hold Time 10 10 ns

two Write Pulse Duration 45 60 ns see text
twez Write Enable Data Off Time 5 35 5 35 ns

tweL Write Pulse Lead Time 65 130 ns

NOTES: OUTPUT LOAD
: Figure 3 5V

1. All voltages referenced to Vgg.
2. Measured with .4 <V <5.0V, outputs deselected and Ve =5 V.

3. AC measu assume Transition Time = 5 ns; levels Vgg 10 3.0 V.
4. Input and output timing reference levels are at 1.5 V. s
5. Measured with a load as shown in Figure 3. 3 1.1KQ
6. Effective capacitance calculated from the equation C = AQwith AV = 3volts 1
and power supplies at nominal levels. av
7. Output buffer is deselected. D.U.T.

8. A minimum of 2 ms time delay is required after application of Vo (+5 V)
before proper device operation can be achieved.
9.lcc1 measured with outputs open. 6800 " : 100 pF
10. Negative undershoots to a minimum of -1.5 V are allowed with a maximum 9 (Including Scope and Jig)
of 50 ns pulse width. DC value of low level input must not exceed -0.3 V,
11. Power supply current decreases with increasing temperature.

Y|
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TIMING DIAGRAM
Figure 4
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teristics necessary for today's high performance micro-
processor applications. The MKB4802 is ideal for memory
applications where the organization requires relatively
shallow depth with a wide word format.

The MKB4802 features a fast CE (50% of Address Access)
function to permit memory expansion without impacting
system access time. A fast OE (50% of access time) is
included to permit data interleaving for enhanced system
performance.

The MKB4802 is pin compatible with Mostek's
BYTEWYDE™ Memory Family of RAMs, ROMs and
EPROMs.

OPERATION
READ MODE

The MKB4802 is in the READ MODE whenever the Write
Enable Control Input (—VTE) is in the high state. In the READ
mode of operation, the MKB4802 provides a fast address
ripple-through access of data from 8 of 16,384 locations in
the static storage array. Thus, the unique address specified
by the 11 Address Inputs (A,)) define which 1 of 2048 bytes
of data is to be accessed.

Atransition on any of the 11 address inputs will disable the
8 Data Output Drivers after t55. Valid Data will be available
to the 8 Data Output Drivers within ty s after the last address
input signal is stable, provndmg that the CE and OE access
time are satisfied. If CE or OE access times are not met, data

access will be measured from the limiting parameter (tcga
or topa) rather than the address. The state of the 8data /0
signals is controlled by the Chip Enable (CE) and Output
Enable (OE) control signals.

WRITE MODE

The MKB4802 is in the Write_Mode whenever the Write
Enable (WE) and Chip Enable (CE) control inputs are in the
low state.

The WRITE cycle is initiated by the WE pulse going low
provided that CE is also low. The leading edge of the WE
pulse is used to latch the status of the address bus.

NOTE: In a write cycle the latter occurring edge of either WE
or CE will determine the start of the write cycle. Therefore,
tas, twp and tyy, are referenced to the latter occurring edge
of CE or WE. Addresses are latched at this time. All write
cycles whether initiated by CE or WE must be terminated by
the rising edge of WE. If the output bus has been enabled
(CE and OE low) the WE will cause the output to go to the
high Z state in tygz.

Data In mustbe valid tpgy prior to the low to high transition
iWE. The Data In lines must remain stable for tp,y after
WE goes inactive. The write control of the MKB4802
disables the data out buffers during the write cycle;
however, OE should be used to disable the data out buffers
to prevent bus contention between the input data and data
that would be output upon completion of the write cycle.
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MOSITEK.

Z80 CENTRAL PROCESSING UNIT

Processed to MIL-STD 883, Method 5004, Class B

MKB3880(P)-80/84

FEATURES

O Screened per MIL-STD-883, Method 5004 Class B
O -55°C to 125°C temperature range

O Two speeds

* 25 MHz MKB3880)P)-80
*4.0MHz MKB3880(P)-84

DESCRIPTION

The Mostek Z80 family of components is a significant
advancement in the state-of-art of microcomputers. These
components can be configured with any type of standard
semiconductor memory to generate computer systems with
an extremely wide range of capabilities. For example, as few
as two LSl circuits and three standard TTL MSI packages
can be combined to form a simple controller. With additional
memory and |/0 devices, a computer can be constructed
with capabilities that only a minicomputer could deliver
previously. This wide range of computational power allows
standard modules to be constructed by a user that can
satisfy the requirements of an extremely wide range of
applications.

The CPU is the heart of the system. Its function is to obtain
instructions from the memory and perform the desired
operations. The memory is used to contain instructions and,
in most cases, data that is to be processed. For example, a

O Single 5-Volt supply and single-phase clock required
0O Z80 CPU and Z80 A CPU
O Software compatible with 8080A CPU

O Complete development and OEM system product
support

O Industrial MKI version available (-40°C to 85°C)

typical instruction sequence may be to read data from a
specific peripheral device, store it in a location in memory,
check the parity, and write it out to another peripheral
device. Note that the Mostek component set includes the
CPU and various general purpose |/0 device controllers, as
well as a wide range of memory devices. Thus, all required
components can be connected together in a very simple
manner with virtually no other external logic. The user’s
effort then becomes primarily one of the software
development. That is, the user can concentrate on
describing his problem and translating it into a series of
instructions that can be loaded into the microcomputer
memory. Mostek is dedicated to making this step of
software generation as simple as possible. A good example
of this is our assembly language in which a simple
mnemonic is used to represent every instruction that the
CPU can perform. This language is self-documenting in
such a way that from the mnemonic the user can
understand exactly what the instruction is doing without
constantly checking back to a complex cross listing.

Z80-CPU BLOCK DIAGRAM'

Figure 1
8-BIT
DATA BUS
DATA BUS
CONTROL
K :RNES(;" INTERNAL DATA BUS ALU
INSTRUCTION
DECODE
&
= cPu
CONTROL cPy
CPU AND REGISTERS
SYSTEM cPu
CONTROL CONTROL
SIGNALS

ADDRESS
CONTROL

il

+5V GND &

16-81T
ADDRESS BUS

280 PIN CONFIGURATION

Figure 2
2 30 a
M, 31 A‘:
TAED ] 32
F > “2
svstem J 0RO =i Mo ™ %
P 2 4
CONTROL ) RD - M Ay
WR -2 ] —— Ag
36 Ag
L. LAY ADDRESS
|38 w Az (8uUS
8 39 A
HALT -— =2 o Ag
| %0 o Ay
24 1
WAIT  ——— —— Ay
- 280 CPU RN
conTROLS| iWF  — 1 MKB3880(P)-80 3 = A
17 4
W . MKB3880(P)84 | . a.
——u At
[ "
cPY SUSFD 2
oy S0 2
CONTROL | BUSAK »
g DO
P
! 1‘: LIS 2
N 7 O3 DATA
o — L [+ 0 [ 8US
le——» O
s O
le——a D;

X1




ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS*

Temperature UNAer Bias . . ..ottt ittt it e tiiet i taaeeeeneeaerneeeneeeaans -55°C to +125°C
BT (el = Yo TR K=t T o T=Y - 1] = -65°C to +150°C
Voltage on Any Pin with Respect 10 Ground . ........ciitititttettiiiie et eeeennnns -0.3Vito +7V
oY = B T ET T o T 14T o P 1.5W

*Stresses above those listed under “Absolute Maximum Ratings™ may cause permanent damage to the device. This is a stress rating only and functional operation of the device at
these or any other condition above those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

DC CHARACTERISTICS

(Ta = -65°C to 125°C, V¢ = 5 V £ 5% unless otherwise specified)

SYM PARAMETER MIN TYP MAX UNIT | TEST CONDITION
Vie Clock Input Low Voltage -0.3 08 \)
Vive Clock Input High Voltage Vo6 Veet3 \%
Vi Input Low Voltage -0.3 0.8 \)
Viu Input High Voltage 24 Vee Y
All inputs except NMI
Vikinmy Input High Voltage (NMI) 27 Vee \
VoL Output Low Voltage 04 \ lop = 1.8mA
Vo Output High Voltage 24 \% lon = -250 pA
lec Power Supply Current 200 mA
Iy Input Leakage Current 10 HA Vin=010 Ve
I oH Tri-State Output Leakage
Current in Float 10 HA Vout =24 t0 Ve
oL Tri-State Output Leakage
Current in Float -10 kA Vour = 04V
) Data Bus Leakage Current
In Input Mode +10 LA 0<V)y<V¢e
CAPACITANCE

Tp=25°C,f=1MHz

SYM PARAMETER MAX UNIT TEST CONDITIONS
Co Clock Capacitance 35 pF Unmeasured Pins
Cin Input Capacitance 5 pF Returned to Ground
Cour Output Capacitance 10 pF

Xill-2



AC CHARACTERISTICS
MKB3880(P)-80 Z80-CPU

(Ta = -55°C t0 125°C, V¢ = +5V, 5%, Unless Otherwise Noted)

RD High

SIGNAL | SYM PARAMETER MIN | MAX | UNIT [ TEST CONDITION
te Clock Period 4 [12] usec
t{®H; | Clock Pulse Width, Clock High 180 (D) nsec
P t(PL) Clock Pulse Width, Clock Low 180 | 2000 nsec
t f Clock Rise and Fall Time 30 nsec
L) Address Output Delay 145 nsec
trAD) Delay to Float 110 nsec
taem Address Stable Prior to MREQ [1] nsec | C = 50pF
(Memory Cycle)
Ag s toci Address Stable Prior to IORQ, RD or 2] nsec
WR (170 Cycle) _
tea Address Stable From RD, WR, IORQ [3] nsec | Except T3-M1
or MREQ
teaf Address Stable From RD or WR [4] nsec
During Float
tpp) Data Output Delay 250 nsec
D) Delay to Float During Write Cycle 90 nsec
tsa(D) Data Setup Time to Rising Edge of 50 nsec
Clock During M1 Cycle
Dy.7 tsF(D) Data Setup Time to Falling Edge at 60 nsec | C_=50pF
Clock During M2 to M5
taem Data Stable Prior to WR (Memory [5] nsec
Cycle)
taci Data Stable Prior to WR (/0 Cycle) [6] nsec
tegt Data Stable From WR [7 nsec
tH Input Hold Time 0] nsec
toLgmr)| MREQ Delay From Falling Edge of 100 nsec
Clock, MREQ Low
MREQ toHevry| MREQ Delay From Rising Edge of 100 nsec
‘ Clock, MREQ High
tongmr)| MREQ Delay From Falling Edge of 100 nsec | C, = 50pF
Clock, MREQ High
twivry | Pulse Width, MREQ Low [8] nsec
Y (ViRF) Pulse Width, MREQ High [9] nsec
toLa(R) iORQ Delay From Rising Edge of 920 nsec
Clock, IORQ Low
- tDLF(R) I0RQ Delay From Falling Edge of 110 nsec | C,_ = 50pF
IORQ Clock, IORQ Low
touegr) | |ORQ Delay From Rising Edge of 100 nsec
Clock, IORQ High
towar) | IORQ Delay From Falling Edge of 110 nsec
Clock, IORQ High
toLa(RD) R_D_Delay From Rising Edge of Clock, 100 nsec
RD Low
RD tpL#rp) | RD Delay From Falling Edge of Clock, 130 | nsec | C,_ = 50pF
RD Low
toHerp) | RD Delay From Rising Edge of Clock, 100 nsec
RD High
tH3(RD) RD Delay From Falling Edge of Clock, 110 nsec
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AC CHARACTERISTICS (Cont.)

SIGNAL | SYM | PARAMETER MIN | MAX | UNIT | TEST CONDITION
toLawr) | WR Delay From Rising Edge of Clock, 80 | nsec
. WR Low -
WR toLswr) | WR Delay From Falling Edge of Clock, 90 nsec | C_ = 50pF
WR Low
topawr)| WR Delay From Falling Edge of Clock, 100 nsec
WR High
twwrD | Pulse Width, WR Low [10] nsec
o toum) | M1 Delay From Rising Edge of Clock 130 | nsec
M1 M1 Low C, = 50pF
tpym1y | M1 Delay From Rising Edge of Clock, 130 nsec
M1 High
RFSH toLRE) RFSH Delay From Rising Edge of Clock, 180 nsec
-RFSH Low C_ = 30pF
toHRF) RFSH Delay From Rising Edge of Clock 150 nsec
RFSH High
WAIT tswT) WAIT Setup Time to Falling Edge of 70 nsec
Clock
HALT toHT) HALT Delay Time From Falling Edge 300 nsec | C_ = 50pF
of Clock
INT tym INT Setup Time to Rising Edge of Clock | 80 nsec
NMI v | Pulse Width, NMI Low 80 nsec
BUSRQ | tyaq) BUSRQ Setup Time to Rising Edge of 80 nsec
Clock
BUSAK tousA) BUSAK Delay From Rising Edge of 120 nsec
Clock, BUSAK Low C_ = BOpF
torea) | BUSAK Delay From Falling Edge of 110 nsec
Clock, BUSAK High
RESET tyRs) RESET Setup Time to Rising Edge of 90 nsec
Clock
trg) Delay to/from Float (VREQ, TORQ, 100 | nsec
RD and WRI)
t M1 Stable Prior to IORQ (Interrupt Ack.) | [11]° nsec
NOTES RH) —
1. Data should be enabled onto the CPU data bus when RD is active. During ] tw (EH) =ty (PH) + ki -70

interrupt acknowledge data should be enabled when M1 and TORQ are both [1 0] tw (WR) = tc -40

active. -
2. The RESET signal must be active for a minimum of 3 clock cycles. [1' 1 tm" - 2tc N tW (PH) + tf -80
3. Output Delay vs. Load Capacitance [12] t.=t, (®H) + tw((bL) Tt

TA=125°CVcc =5V £5%
Add 10 nsec delay for each 50pF increase in load up to a maximum of 200pF for LOAD CIRCUIT FOR OUTPUT
the data bus and 100pF for address and control lines. Figure 3

Although static by design, testing guarantees t, (®H) of 200 usec maximum.
TEST POINT

[1] acm tw (¢H) + tf -75 R;21KQ
[2] am = 80 FROM OUTPUT

[3] tw (CI)L) + t .40 UNDER TEST

[4]  teg =t, (PL)+ 1, -60

5] tgm =t -210 250

6] ty =ty (®L)+1t,-210
(71 tegr =ty (®L) + 1, -80
[81 t, (MRL)=t,-40
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AC CHARACTERISTICS
MKB3880(P)-84 Z80A-CPU
(T =-55°C t0 125°C, V¢ = +5V, £5%, Unless Otherwise Noted)

SIGNAL| SYM PARAMETER MIN [ MAX | UNIT| TEST CONDITION
t Clock Period .25 [12] usec
t,(®H) Clock Pulse Width, Clock High 110 (D) nsec
P t(PL) Clock Pulse Width, Clock Low 110 | 2000 | nsec
t.f Clock Rise and Fall Time 30 nsec
tpap) Address Output Delay 110 nsec
tFAD) Delay to Float 20 nsec
tiem Address Stable Prior to MREQ [1] nsec | C_ = 50pF
(Memory Cycle)
A5 taci Address Stable Prior to [ORQ, RD or [2] nsec
WR (170 Cycle)
tea Address Stable From RD, WR, IORQ [3] nsec | Except T3-M1
or MREQ
toaf Address Stable From RD or WR [4] nsec
During Float
top) Data Output Delay 170 nsec
trD) Delay to Float During Write Cycle 90 nsec
tsa(D) Data Setup Time to Rising Edge of 50 , nsec
Clock During M1 Cycle
Do_7 tsF(D) Data Setup Time to Falling Edge at 60 nsec | C_ = 50pF
Clock During M2 to M5
taem Data Stable Prior to WR (Memory [5] nsec
Cycle)
taci Data Stable Prior to WR (/0 Cycle) (6] nsec
togt Data Stable From WR 7] nsec
ty Input Hold Time 0 nsec
toLymr)| MREQ Delay From Falling Edge of 20 85 nsec
Clock, MREQ Low
MREQ tpnagvr)| MREQ Delay From Rising Edge of 85 nsec
Clock, MREQ High
tongvr) MREQ Delay From Falling Edge of 85 nsec | C_ = 50pF
Clock, MREQ High
twiviry | Pulse Width, MREQ Low [8] nsec
twiwirm) | Pulse Width, MREQ High [9] nsec
toLegr) | IORQ Delay From Rising Edge of 75 nsec
Clock, IORQ Low
- tDLF(R) IORQ Delay From Falling Edge of | 85 nsec | C, = 50pF
IORQ _Clock, IORQ Low
tonggr) | |ORQ Delay From Rising Edge of 85 nsec
Clock, IORQ High
tonaur) | TORQ Delay From Falling Edge of 85 nsec
Clock, IORQ High
toLerp) | RD Delay From Rising Edge of Clock, 85 nsec
_ RD Low
RD toLF(RD) ﬁ—D_DeIay From Falling Edge of Clock, 95 nsec | C_ = 50pF
RD Low
torarp)| RD Delay From Rising Edge of Clock, 85 nsec
RD High
tonarp)| RD Delay From Falling Edge of Clock, 85 nsec
RD High
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AC CHARACTERISTICS (Cont.)

SIGNAL | SYM PARAMETER MIN | MAX | UNIT | TEST CONDITION
toLewr)| VR Delay From Rising Edge of Clock, 65 nsec
. .| _WR Low
WR tp gwr)| VR Delay From Falling Edge of Clock, 80 nsec | C_ = 50pF
_WR Low
tonawr)| WR Delay From Falling Edge of Clock, 80 nsec
WR High
tywry | Pulse Width, WR Low [10] nsec
o toymr) | M1 Delay From Rising Edge of Clock 100 | nsec
M1 M1 Low C, = 50pF
tougm1) | M1 Delay From Rising Edge of Clock, 100 nsec
M1 High
RFSH toLRA) RFSH Delay From Rising Edge of Clock, 130 nsec
RFSH Low C,_ = 50pF
toH(RR) RFSH Delay From Rising Edge of Clock 120 nsec
RFSH High
WAIT tswm) WAIT Setup Time to Falling Edge of 70 nsec
Clock
HALT tomT) HALT Delay Time From Falling Edge 300 nsec | C_ = 50pF
of Clock
INT tsm) INT Setup Time to Rising Edge of Clock | 80 nsec
NMI tyiwi) | Pulse Width, NMI Low 80 nsec
BUSRQ tyBQ) BUSRQ Setup Time to Rising Edge of 50 nsec
Clock
BUSAK tousa) BUSAK Delay From Rising Edge of 100 nsec
Clock, BUSAK Low ) C_ = 50pF
toHBA) BUSAK Delay From Falling Edge of 100 nsec
Clock, BUSAK High
RESET tyRs) RESET Setup Time to Rising Edge of 60 nsec
Clock
tr) Delay to/From Float (MREQ, IORQ, 80 nsec
RD and WR)
tor M1 Stable Prior to IORQ (Interrupt Ack.)| [11] nsec

NOTES

1.

N

4.

1
(2
(3]
[4]
(5]
(61
[71
[8]

interrupt acknowledge data should be enabled when M1 and iORQ are both
active.

The RESET signal must be active for a minimum of 3 clock cycles.

Output Delay vs. Load Capacitance

TA=126°CVcc =5V £5%

Add 10 nsec delay for each 50pF increase in load up to a maximum of 200pF for
the data bus and 100pF for address and control lines.

Although static by design, testing guarantees t,,, (®H) of 200 usec maximum.

tacm = tw (®H) + 17 -65
tai = to -70

ta = ty (®L) + 1, -50
toaf =ty (BL) + 1, -45
tyem = tc -170

taei = tw (L) + 1, -170
togt = Ly (L) + 1, -70
t, (MRL) = 1, -30

Data should be enabled onto the CPU data bus when RD is active. During [9]

t,, (MRH) = t,,, (®H) + t; -40
[10] t, (WR)=t, -30

(111t = 2t + t,, (PH) + t, -65
[12] t, = 6,, (®H) + t,(BL) + t, + 1

LOAD CIRCUIT FOR OUTPUT

Vee
Figure 4
TEST POINT R1—2,IKQ
FROM OUTPUT _ I
UNDER TEST
c
L 250pA
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A.C. TIMING DIAGRAM .
Timing measurements are made at the following voltages, unless otherwise specified.
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PRODUCT PREVIEW

MOSTEK.

MILITARY/HIGH-REL PRODUCTS

Processed to MIL-STD 883, Method 5004, Class B

Parallel | /O Controller

MKB3881(P)-80/84

FEATURES

O Two independent 8 bit bidirectional peripheral interface
ports with ‘handshake’ data transfer control

O Interrupt driven ‘handshake’ for fast response

O Any one of four distinct modes of operation may be
selected for a port including:
* Byte output
® Byte input
* Byte bidirectional bus (Available on Port A only)
® Bit control mode
All with interrupt controlled handshake

O Daisy chain priority interrupt logic included to provide for
automatic interrupt vectoring without external logic

O Eight outputs are capable of driving Darlington
transistors

O Typical ordering: MKB3881P-80 2.5 MHz Z80-PIO
MKB3881P-84 4.0 MHz Z80-PIO

0O Single 5 volt supply and single phase clock required

O Fully processed to MIL-STD-883 Method 5004, Class B.
-65°C to 125°C temperature range

0O MKI3881 available for Industrial/Hi-Rel users

DESCRIPTION

The Z80 Parallel I/0 Circuit is a programmable, two port
device which provides a TTL compatible interface between
peripheral devices and the Z80-CPU. The CPU can
configure the Z80-PIO to interface with a wide range of
peripheral devices with no other external logic required.
Typical peripheral devices that are fully compatible with the
Z80-PIO include most keyboards, paper tape readers and
punches, printers, PROM programmers, etc. The Z80-PIO
utilizes N channel silicon gate depletion load technology
and is packaged in a hermetic 40 pin DIP.

One of the unique features of the Z80-PIO that separates it
from other interface controllers is that all data transfer
between the peripheral device and the CPU is accomplished
under total interrupt control. The interrupt logic of the PIO
permits full usage of the efficient interrupt capabilities of the
Z80-CPU during 1/0 transfers. All logic necessary to
implement a fully nested interrupt structure is included in
the PIO so that additional circuits are not required. Another
unique feature of the PIO is that it can be programmed to
interrupt the CPU on the occurrence of specified status
conditions in the peripheral device. For example, the PIO
can be programmed to interrupt if any specified peripheral
alarm conditions should occur. This interrupt capability
reduces the amount of time that the processor must spend
in polling peripheral status.

PIO BLOCK DIAGRAM

PERIPHERAL

cPy
INTERFACE INTERFACE

INTERNAL
CONTROL

)
PORT K r—f—‘> DATA OR CONTROL
L0GIC ~

e J t HANDSHAKE
>

INTERNAL BUS

)
DATABUS |  Sus
) vo
——
PIO CONTROL
LINES

INTERRUPT
CONTROL

k%> DATA OR CONTROL

HANDSHAKE

3}

INTERRUPT CONTROL LINES

PIO PIN CONFIGURATION
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PRODUCT PREVIEW

MOSTEK.

MILITARY/HIGH-REL PRODUCTS

Processed to MIL-STD 883, Method 5004, Class B

Counter Timer Circuit

MKB3882 (P/J)-80/84

FEATURES

O Each channel may be selected to operate in either
Counter Mode or Timer Mode

0O Used in either mode, a CPU-readable Down Counter
indicates number of counts-to-go until zero

0O A Time Constant Register can automatically reload the
Down Counter at CountZero in Counter and Timer Mode

O Selectable positive or negative trigger initiates time
operation in Timer Mode. The same input is monitored
for event counts in Counter Mode

0O Three channels have Zero Count/Timeout outputs
capable of driving Darlington transistors

O Interrupts may be programmed to occur on the zero
count condition in any channel

O Daisy chain priority interrupt logic included to provide for
automatic interrupt vectoring without external logic

O Typical ordering: MKB3882P-80 2.5 MHzZ80-CTC
MKB3882P-84 4.0 MHz Z80-CTC

O Fully processed to MIL-STD-883 Method 5004 Class B.
-55°C to +125°C operating range

0O MKI3882 available for Industrial Hi-Rel users

DESCRIPTION

The Z280-Counter Timer Circuit (CTC) is a programmable
component with four independent channels that provide
counting and timing functions for microcomputer systems
based on the Z80-CPU. The CPU can configure the CTC
channels to operate under various modes and conditions as
required to interface with a wide range of devices. In most
applications, little or no external logic is required. The Z80-
CTC utilizes N-channel silicon gate depletion load
technology and is packaged in a 28-pin DIP. The Z80-CTC
requires only a single 5 volt supply and a one-phase 5 volt
clock.

A block diagram of the Z80-CTC is shown in the figure. The
internal structure of the Z80-CTC consists of a Z80-CPU bus
interface, Internal Control Logic, four sets of Counter/Timer
Channel Logic, and Interrupt Control Logic. The four
independent counter/timer channels are identified by
sequential numbers from O to 3. The CTC has the capability
of generating a unique interrupt vector for each separate
channel (for automatic vectoring to an interrupt service
routine). The 4 channels can be connected into four
contiguous slots in the standard Z80 priority chain with
channel number O having the highest priority. The CPU bus
interface logic allows the CTC device to interface directly to
the CPU with no other external logic. However, port address
decoders and/or line buffers may be required for large
systems.

Z80-CTC BLOCK DIAGRAM
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CHANNEL O
ZERO COUNT/
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CHANNEL 1
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TIMEOUT 2
CHANNEL 3
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Z80-CTC PIN CONFIGURATION
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V2 UNITED
< TECHNOLOGIES
MOSTEK

MILITARY
HIGH-REL
PRODUCTS

PRODUCT PREVIEW

SCREENED TO MIL-STD-883
16-BIT MICROPROCESSOR
MKB68000

Advances in semiconductor technology have provided the
capability to place on a single silicon chip a microprocessor
at least an order of magnitude higher in performance and
circuit complexity than has been previously available. The
MKB68000 is the first of a family of such VLS| micro-
processors from Mostek. It combines state-of-the-art
technology and advanced circuit design techniques with
computer sciences to achieve an architecturally advanced
16-bit microprocessor.

The resources available to the MKB6800O user consist of
the following:

32-Bit Data and Address Registers

16 Megabyte Direct Addressing Range
56 Powerful Instruction Types
Operations on Five Main Data Types
Memory Mapped I/0

14 Addressing Modes

MKB68000
Figure 2

PROGRAMMING MODEL
Figure 1
31 16 15 87 (]

DO
D1
D2

D3 EIGHT
DATA
D4 REGISTERS

DS
D6
D7

1
|

31 16 15 4]

A0
Al

A2
— SEVEN

A3 ADDRESS
A4 REGISTERS

A5
A6

r T T T T USER STACK POINTER ] TWO STACK
147 NTERS
SUPERVISOR STACK POINTER POINTE

PROGRAM
COUNTER

0
15 87 0
[systemBvTEjUsER BYTE | STATUS

REGISTER

PIN ASSIGNMENT

Figure 3

oac]1 @ N~/ 64 [ DS

D3 []2 63 D6

D2 3 623 D7

o1C]4 61{ D8

oo s 60 [ D9
AS Je s9[Jp10
Uos 7 58 [ D11
05 s 57 [ D12
R'W ]9 56 [ D13
BTACK 10 55 3 D14
BG 11 54 [ D15
BGACK []12 53 7] GND
BR 13 52 [ A23
Ve E414 517 A22
ck 15 50 [ A21
GND CJ 16 a9 [ v,
RALT .17 48 [ A20
RESET 18 a7 [ A19
VMA []19 46 [ ] A8
E 20 a5 [ A17
VPA [ 21 44 [ A6
BERR (] 22 43 [ A5
Wz []23 42 A4
PO 24 413 A13
iPLo [ 25 a0 [ A2
Fc2 ] 26 39 [ A1
Fc1 427 38 [ A10

FCo CJ 28 373 A9

a1 29 36 [ A8

A2 ] 30 35 [ A7

A3 31 337 As

A4 [ 32 33 As

This is advance information and specifications are subject to change without

notice. XHi-13
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MKI INDUSTRIAL HIGH RELIABILITY
PRODUCTS

The MKI family of memories and microprocessors is
manufactured by Mostek to be cost-effective forindustrial
hi-rel applications. These devices are produced by the
Military Products Department using QPL facilities to insure
high quality and built-in reliability. Compared with
commercial devices, MKI offers these principle product
enhancements:

1. Extended temperature operation. All devices receive
complete electrical testing to verify funtionality to AC
and DC parameters over the -40°C to +85°C
temperature range.

2. Greater system reliability. Each device receives a
125°C dynamic burn-in of at least 44 hours to remove
potential early life failures. Hermetic packaging
exclusively is employed.

3. Improved quality. Stringent military 100% test criteria
are applied and fightened AQL levels are guaranteed.

These reliability and capability enhancements make the
MKI device family ideally suited for high-reliability
extended temperature industrial applications. And,
because improved quality and reliability mean lower cost
of ownership, virtually any application should benefit
economically. Table 1 illustrates the breadth of appli-
cation of the MKI device family.

Partial MKI Applications Spectrum
Tabie 1

SYSTEM APPLICATION

INDUSTRY

XIV-1

WHY DEMAND GREATER DEVICE QUALITY

From the user’s standpoint, improved incoming inte-
grated circuit quality means a lower cost of ownership.

As devices are mounted onto boards and then assembled
info systems, it becomes increasingly difficult and
expensive to remove failed devices from the manufactur-
ing process. The full cost of locating and replacing one
bad IC during system assembly can range between $7
and $50 at today's rates. Figure 1 depicts this.

Typical costs for detection and replacement of IC
failures at various manufacturing stages.
Figure 1

At the component level, complex VLS| devices demand
extremely expensive testers for incoming evaluation. A
costly support staff must be maintained for test software
generation, tester operation and maintenance and parts
control.

At the board level, failed components reduce boadrd test
throughput causing production delays. And inefficient
use of expensive automatic board test systems results if
they are time-shared for troubleshooting. To keep the
production flow smooth, failed boards are usually
accumulated for later repair. This increases work-in-
process and component inventories and their carying
costs.

At the system level, the cost of component failure is
magnified further. Due to the increased level of
integration, problem devices at this point are more

difficult tofind. And failures at this late a stage often mean
late customer deliveries.

OPTIONS FOR ACHIEVING IMPROVED DEVICE
QUALITY

The user has a choice of any of three alternatives for
achieving greater IC quality. These are:

1. In-house incoming test
2. Use of burn-in test laboratories

3. Original purchase of vendor-screened hi-rel devices.




Alternative 1, as noted before, can be very expensive.
Usually, this option is reserved for only the very large user
(consumption approaching 100 million units/year). His
volume presents the opportunity to realize economies of
scale, and the large capital equipment outlay is easily
absorbed.

Burn-in labs can generally be expected to effectively test
SSland most MSI functions. But complex, highly integrated
devices require an intimate familiarity with their design
and layout plus an extensive characterization and
production test database to insure consistently effective
screening. This level of ability resides with the IC
manufacturer alone. Forexample, many VLSl devices can
exhibit pattern and temperature sensitivities that may
only become apparent years after their infroduction. A
particular sensitivity might even vary from manufacturer to
manufacturer for the same generic part type. Screens for
these potential failure modes are frequently considered
proprietary by the device maker. They are therefore rarely
part of the test procedure used by burn-in labs.

Considerations in the decision to upgrade commercial
or purchase vendor produced hi-rel ICs.
Table 2

Beyond these fundamental concerns about test integrity
itself, use of burn-in labs often results in various logistics
problems (Table 2), such as:

1. Unpredictable losses due to burn-in and temperature
test fallout. Possible ESD handling losses.

2. Additional receiving inspections plus shipping and
handling costs.

3. Maintenance of larger in-transit ana stockroom
inventories.

The use of manufacturer screened hi-rel devices such as
Mostek’s MKI series, avoids all of the problems associated
with other alternatives. Mostek is experienced in every
phase of volume VLS| production and test. Simply, quality
and reliability are assured by letting “the experts do it”.

VARIABLES OF UPGRADING

CONSIDERATION

COMMERCIAL ICs

XIvV-2

THE CERTAINTIES OF BUYING MKI



MKI: ACHIEVING IMPROVED QUALITY
IC FAILURE MECHANISMS

In typical usage, IC failures are traceable to random
defects or errors that occurred at some stage in their
production. Table 3 below illustrates the types of failure
mechanisms affecting device quality in each of three
major production stages. Also noted are the MKI controls
applied fo eliminate these defects during production.

QUALITY STARTS IN WAFER FAB

Quality and reliability are built into Mostek MKI products
starting in wafer fabrication. Facilities and equipment in
this critical area are among the most advanced in the
world today. Five-inch wafers are positioned and exposed
with direct-step-on-wafer (DSW) projection systems. This
assures highly accurate feature definition, enhancing
yields and minimizing defect density. In ultra-clean
darkroom areas, dust particles are controlled to within
10 ppm not exceeding Y2 micron in size, further minimizing
chances of contamination that could. jeopardize
reliability. Tightly controlled processes, coupled with
Mostek’s history of innovative circuit design and fabrica-
tion experience, result in MKI devices with built-in
reliability.

MKI TESTING

The-MKI program subjects each device to a battery of
100% environmental and electrical tests to weed out
defectives and assure conformance to specifications.
Table 4 depicts the rigorous screening MKI devices
undergo. Test criteria are based upon MIL-STD-883B
methods.

IC Failure Mechanisms and MKI Controls
Table 3

MKI Test Flow
Tabie 4

100% TEST
SCREEN - REQUIREMENTS

“Burn-in is generally longer. The MKI program requires the
removal of infant failures to the point at which the failure
rate becomes essentially flat. Analysis of device com-
plexity, production maturity and Group C life test data
help determine bum-in length required.

FAILURE MECHANISMS
PRODUCTION STAGE POTENTIALLY INTRODUCED MKI CONTROLS




TIGHTENED AQL REQUIREMENTS VERIFY
QUALITY

The MKI Quality Level program is designed to prevent the
possibility of shipment of defective devices to the user.
Table 5 details AQL levels all MKI devices must meet prior
to shipment.

MKI AQL Guarantee
Table 5

The MKI guarantee of .4% electrical AQL applies to all AC
and DC parameters and functionality over the entire
-40°C to +85°C range. For extended temperature designs
requiring critical parametric performance at tempera-
ture, MKI provides an extra margin of design safety.
Temperature upgrading of standard commercial devices
at a burn-in lab is generally not practical. Without access
to a device’s temperature characterization database,
extended temperature testing at a test lab may result in
extremely low yields. It may also compromise reliability
since the commercial device manufacturer's “maximum
operating temperature” warning has been exceeded.
With MKl from Mostek, extended temperature per-
formance to spec is guaranteed.

MKI: ACHIEVING IMPROVED RELIABILITY
PRODUCT RELIABILITY

Reliability cannot be tested into a device. It must be built
in through proper, worst-case circuit design and tightly-
confrolled wafer fab processes. The implementation of this
philosophy keeps Mostek products among the most
reliable available anywhere.

Reliability however, must be verified before a device
reaches the user through stress testing. The MKI program
incorporates a variety of 100% screens (Table 4) to
compress time and weed out early life failures.
Temperature cycling, centrifuge, hermeticity, voltage
stress, and high temperature test all effectively screen a
percentage of the infant mortality, thereby improving
system reliability. The most important MKi reliability screen
applied is the 125°C, 44 hour minimum, dynamic burn-in.
This stress test, accomplished at higher than nominal

voltage, eliminates the two major sources of early device
failure: oxide defects and contamination. Together, these
two failure mechanisms account for between 60% and
85% of MOS LSl failures in normal system usage.

MKI BURN-IN AND INFANT FAILURES

It has been shown that the failure rate of semiconductor
devices over time is well described by the curve in Figure 2
below. The bathtub curve, as it's commonly called, is
divided into three regions. Failures per unit time are
greatest in the first 3 months to 1 year of normal usage,
corresponding to the infant failure region of Figure 2.
Beyond this, the failure rate is small and gradually
declining throughout the useful life of the device (20 years
ormore). Defective devicesin this phase are random and
infrequent and remain so until wearout sets in.

Semiconductor failure rate vs. time
Figure 2

=
ES
w
[
=1
=
<

0 3MOS.-1YR. TIME
(44 - 160 HRS. @ 125°C)

MKI devices recieve a variable length burn-in (44 hours
minimum) sufficient to remove the vast majority of infant
failures. Data from ongoing MIL-STD 883, Method 5005,
Group C, 1000 hour life testing is periodically analyzed to
describe the shape of a device’s reliability curve. The
required length of MKI burn-in is accurately determined
from this and other considerations.

What is the importance of MKI burn-in to the user? Point A
in Figure 2 represents the reduced failure rate of MKI
devices at delivery. This rate is as much as 10 to 15 times
lower than that exhibited by standard commercial
devices. It would take between 3 and 12 months of normal
operation of a system using commercial devices to weed
out enough failures before the remainder were as reliable
as MKI devices are at delivery. Further, the MKI variable
length burn-in can be expected to eliminate between
40% and 60% of devices subject to fail anytime in their
useful life. With MKI, a system manufacturer need not be
subject to the expense of repairing early failures at the
customer’s site. And, the cost and difficulty of stressing his
system in-house for long periods of fime before delivery is
eliminated. In short, the use of MKI ICs can help minimize
system cost and maximize customer satisfaction.

Xiv-4



MKl PRODUCTS AND ORDERING

INFORMATION

MKI industrial hi-rel components are produced by the future MKI products. Generally, every MKI device is also
Military Products Department at Mostek using QPL available screened to Method 5004, Class B of MIL-STD-883
facilities. Table 6 shows currently available and planned (prefixed "MKB").

MKI Device Listing
able 6

11982 Introduction

PART NUMBERING
Example: MKI4116J-73
MK I 4116 J _ 7 3
Mostek Corp. Device screening Mostek Package: Temperature: Access time:
standard level: generic J = cerdip -40/+85°C device
prefix | = Industrial part P = ceramic for MKI Products dependent
Hi-Rel number side-
brazed
DIP
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MOSTEK

MILITARY/HIGH-REL PRODUCTS

Extended Temperature, Extended Burn-in Industrial Processing

2048 x 8-Bit UV Erasable PROM

MKI2716(J)-77/78

FEATURES O Three state output OR-tie capability

O 44 hr. min., 125°C burn-in plus Industrial screening for
greater reliability (see Figure 3 for processing
description)

O Extended operating temperature (-40°C < T, < 85°C)

O Pin compatible with Mostek’'s BYTEWYDE™ memory
family
O Single +5 volt power supply during read operation

O Fast 450ns access time in read mode

O Low power dissipation: 633 mW max active

] MODE SELECTION
O Power down mode: 165 mW max standby Pin CE/PGM | OF | Ver
DESCR'PT'ON Mode (18) (20) | (21) Output
. . . Read v, v, | +5 | valid Out
The MKI2716 is a 2048 x 8 bit- electrically program- vt b
mable/ ultraviolet erasable read only memory. The circuit Standby Vi | Dont| +5 Open
is fabricated with Mostek’s advanced N-channel silicon gate Care
technology for the highest performance and reliability. The Program Pulsed v, | +25 Input
MKI2716 offers significant advances over hardwired logic Vv toVy,
cost, system flexibility, turnaround time and performance. Program Ve v, | +25 | vaiidou
Verify
The MKI2716 has many useful system oriented features
. . . . +
including a standby mode of operation which lowers the rn':%fm Vi Vin | ¥25 | Open
device power from 633mW maximum active power to
165mW maximum for an overall savings of 75%. Vc(24) = 5V all modes
BLOCK DIAGRAM PFligNuggNNEC"ONS -
i —Vee
Flgure 1 ~«———GND A7 1 E L4 : 24 VCC
——Vpp
it 8 2] F234,
o] mgé‘?g"f;m s T As 3 [122A,
TE/peM———>|  PROGRAM =—"1 NPUTIN PGM MODE) A, 4] 21 Vep
I ........ I A3 5[] ] 200E
A; 6 1194,
EEJ vozcopen —l::l vseuecr ] = ) 1sce
I ........ I Ao 8 170,
0,9 7160,
i"?f” 0,10 150,
— ] DEC;QER céﬁgyn;’:m 021 1 E :l 1 404
— GND12[] [1130,
—
—" PIN NAMES XIV
NOTIEgrir; éﬁ agg ’30:::‘ :egg rename ‘for I vg'\(.— sently AO - A10 Addresses OE Qutput Enable
available " al s a iture generation an e H
EPROMS. All sther specifications for tis device remain unaffected by this CE/PGM  Chip Enable/ 05- 0, Outputs
change. Program

O Five modes of operation for greater system flexibility (see

Table)

O Single programming

requirement:

programming with one 50 msec pulse

single

location

O Military MKB version available (-565°C to 125°C)

O TTL compatible in all operating modes

O Standard 24 pin DIP with transparent lid
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative t0 Vgg (EXCEPt Vpp) « .o vvveeet i -03Vto+6V
Voltage on Vpp supply pin relative to Vgg ..o v et -03Vto+28V
Operating Temperature T (Ambient) ..., P -40°C<=T,<85°C
Storage Temperature (AmbIENt) . .. ...ttt ittt ettt teneeecaneeeneneenanneenns -65°C =T, =+125°C
POWET DiSSIPALION .« ottt ittt ettt ettt ittt et et 1 Watt
Short Circuit QUIPUL CUITENT L ..ttt ittt ittt eaannnnaeeaesseeeeesennsnansnsnonnnaneessans 50 mA

*Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the
device at these or any other conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

READ OPERATION

RECOMMENDED DC OPERATING CONDITIONS

(-40°C<T, =85°C)
SYM | PARAMETER MIN TYP MAX UNITS | NOTES
Viy Input High Voltage 20 - Veett \Y
Vi Input Low Voltage -0.1 08 \

DC ELECTRICAL CHARACTERISTICS'24*
(-40°C < T, <85°C) (Vo = +5 V + 5%, Vpp = Vel

SYM | PARAMETER MIN TYP MAX | UNITS | NOTES

lect Ve Standby Power Supply 10 30 mA 2
Current (OE =V ; CE =V},j)

leco V¢ Active Power Supply 57 115 mA 2
Current (OE = CE = V)

Ipp1 VPP Current (VPP =5.25 V) 10 mA 2

Von Output High Voltage 24 \
(lon = 400 wA)

Voo Output Low Voltage 45 \
(IOL =2.1mA) .

e Input Leakage Current 10 uA
(Viy=5.25V)

loL Output Leakage Current 10 uA

(Vour = 5.25 V)

AC ELECTRICAL CHARACTERISTICS 25
(-40°C < T, <85°C) (Ve = +5 V + 5%, Vpp = Vool

-77 -78

SYM PARAMETER MIN MAX MIN MAX UNITS | NOTES

tace Address to Output Delay 390 450 | ns
(CE=0E=V))

tee CE to Output Delay 390 450 ns 5
(OE=V,)

toe Output Enable to Output 150 150 ns 9
Delay (CE = V)

tor Chip Deselect to Output 0 130 0 130 ns 8
Float (CE = V)

ton Address to Output Hold 0 0 ns
(CE=0OE = V)
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RECOMMENDED AC OPERATING CONDITIONS
(Tp = 25°C + 5°C) (V¢ = +5V & 5%, Vpp = 25V £ 1V)

AND ELECTRICAL CHARACTRISTICS' 287

SYM PARAMETER MIN TYP MAX UNITS NOTES
tas Address Setup Time 2 us

toes OE Setup Time 2 us

tos Data Setup Time 2 us

tan Address Hold Time 2 us

toEH OE Hold Time 2 us

toH Data Héld Time 2 us

tor Output Enable to Output Float 0 130 ns 4
toe Output Enable to Output Delay 120 ns 4
tew Program Pulse Width 45 50 55 ms

tpRT Program Pulse Rise Time 5 ns

teFT Program Pulse Fall Time 5 ns

PROGRAM OPERATION NOTES:

1. Vg must be applied at the same time or before Vpp and removed after or at the
same time as Vpp. To prevent damage to the device it must not be inserted into a

board with Vpp at 25V.

2. Care must be taken to prevent overshoot of the Vpp supply when switching to

-25V.
3. 045V <=V)y=525V

. CE/PGM - V)
CE/PGM -V|y
tT - 20nsec

® NS

specifications are the same for all dash numbers.

. 1Vor 2V for inputs and 8V or 2V for outputs are used as timing reference levels.
. Although speed selections are made for read operation all programming

MKI INDUSTRIAL HI-REL SCREENING
Figure 3

Screen MIL-STD 883 Method Regmt.
Package Assembly Die Inspect 75X Mostek Spec. 100%
Pre-Seal Inspect 30X-60X Mostek Spec. 100%
Environmental Temperature Cycle |1010 Cond. C, 5 Cycles 100%
Centrifuge 2001 Cond. D, 20Kg Y; 100%
Fine Leak 1014 Cond. B, 1 X 107 atm cc/sec 100%
Gross Leak Mostek Spec. 100%
Electrical Electrical Screens 5005 Grp. A electrical sub-groups, testing conditions |100%
and limits which guarantee ac, dc and functional
performance over the full temperature range.
Voltage Stress (DRAMs only) 1015 Cond. D, 10 hrs. min., 125°C 100%
Burn-in 1015 Cond. D, 44 hrs. min., 1256°C 100%
QA Acceptance Hermeticity Fine and gross leak samples .25% AQL
Electrical Tests 5005 Grp. A sample testing to guarantee 4% AQL
performance to data sheet over full temp. range.
Visual/Mechanical |Visual tests to guarantee marking, construction and |.65% AQL
mechanical integrity
Solderability LTPD 10
Pre-shipment Inspect .65% AQL
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CAPACITANCE

(T, =25°C)8

SYM | PARAMETER TYP MAX UNITS NOTES
Cin Input Capacitance 4 6 pF 6
Cout Output Capacitance 8 12 pF 6

READ OPERATION NOTES:
1. Vg must be applied on or before Vpp and removed after or at the same time as

Vpp.

2. Vppand Ve may be connected together except during programming, in which
case the supply current is the sum of Icc and Ipp1.

3. All voltages with respect to Vgg.

4. Loadconditions = Iy|_load and 100pF., tr = tF - 20ns, reference levels are 1V and

2V for inputs and .8V and 2V for outputs.

PROGRAM OPERATION?®

RECOMMENDED DC OPERATING CONDITIONS®
(Tp = 25°C + 5°C) (Ve = +5V & 5%, Vpp = 25V £ 1V)

N o O

tOE is referenced to CE or the addresses, whichever occurs last.

Effective Capacitance calculated from the equation C = %—\07 where AV =3V.

. Typical numbers are for Tp = 25°C and Vg = 5.0 V.
. tpF is applicable to both CE and OE, whichever occurs first.
. OE may follow up to tocc-tog after the falling edge of CE without effecting tacc.

SYM | PARAMETER MIN MAX UNITS NOTES
Vi Input Low Level -0.1 08 \
ViH Input High Level 20 Vee t1 \"
DC ELECTRICAL CHARACTERISTICS
(Tp =25°C £ 5°C) (Ve = +B5V £ 5%, Vpp = 25V + 1V)
SYM | PARAMETER MIN MAX UNITS NOTES
n Input Leakage Current 10 HA 3
Icc Ve Power Supply Current 100 mA
lpp1 Vpp Supply Current 10 mA 4
Ippo Vpp Supply Current during

Programming Pulse 30 mA 5
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MOSTEK.

MILITARY/HIGH-REL PRODUCTS

Extended Temperature, Extended Burn-In Industrial Processing

Z80/Z80A Central Processing Unit

MKI3880-70/74

FEATURES

O 44 hr. min., 125°C burn-in plus industrial screening for
greater reliability (see Figure 6 for processing description)

O -40°C to 85°C temperature range
0O Two speeds

25 MHz
4.0 MHz

MKI3880(P)-70 (Z80 CPU)
MKI3880(P)-74 (Z80A CPU)

DESCRIPTION

The Mostek Z80 family of components is a significant
advancement in the state-of-art of microcomputers. These
components can be configured with any type of standard
semiconductor memory to generate computer systems with
an extremely wide range of capabilities. For example, as few
as two LSI circuits and three standard TTL MSI packages
can be combined to form a simple controller. With additional
memory and |/0 devices, a computer can be constructed
with capabilities that only a minicomputer could deliver
previously. This wide range of computational power allows
standard modules to be constructed by a user that can
satisfy the requirements of an extremely wide range of
applications.

The CPU is the heart of the system. Its function is to obtain
instructions from the memory and perform the desired
operations. The memory is used to contain instructions and,
in most cases, data that is to be processed. For example, a
typical instruction sequence may be to read data from a

O Single 5-Volt supply and single-phase clock required
O Software compatible with 8080A CPU

O Complete development and OEM system product
support

O Military MKB version available (-55°C/125°C)
O Typical power 6256 mW

specific peripheral device, store it in a location in memory,
check the parity, and write it out to another peripheral
device. Note that the Mostek component set includes the
CPU and various general purpose |/0 device controllers, as
well as a wide range of memory devices. Thus, all required
components can be connected together in a very simple
manner with virtually no other external logic. The user’s
effort then becomes primarily one of the software
development. That is, the user can concentrate on
describing his problem and translating it into a series of
instructions that can be loaded into the microcomputer
memory. Mostek is dedicated to making this step of
software generation as simple as possible. A good example
of this is our assembly language in which a simple
mnemonic is used to represent every instruction that the
CPU can perform. This language is self-documenting in
such a way that from the mnemonic the user can
understand exactly what the instruction is doing without
constantly checking back to a complex cross listing. Please
refer to the Z80 Data Book for extensive Z80 operation
documentation.

Z80-CPU BLOCK DIAGRAM
Figure 1
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ABSOLUTE MAXIMUM RATINGS*

Temperature UNder Bias . ... vvvveeint ittt ittt titeenaiaeennnesennoseesennsesneasnnaennns -40°C to +85°C
StOrage TEMPEIAtUIE . . . . v e ettt et ettt tneennasseeeeesanaiasseeeseseneasessseenananans -65°C to +150°C
Voltage on Any Pin with Respect 10 Ground . ........iiuuuiniiit ittt einaiiiirnanenss -03Vto+7V
POWET DiISSIPALION & . vt v et ettt ettt et ettt e et e etainanaaseeeanaisseeessssoeenannnssnsasanns 1.5W

*Stresses above those listed under “’Absolute Maximum Ratings’* may cause permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other condition above those indicated in the operation sections of this specification is not implied. Exposure to absol i rating
conditions for extended periods may affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS
(Tp = -40°C to 85°C, V¢ = 5 V £ 5% unless otherwise specified)

sYmMm PARAMETER MIN TYP MAX UNITS | TEST CONDITIONS
Vie Clock Input Low Voltage -03 08 \
Viie Clock Input High Voltage Vee—-6 Veet-3 \
Vi Input Low Voltage -03 08 \"
Vi1 Input High Voltage 24 Vee \
All inputs except NMI
Virnmn Input High Voltage (NMI) 27 Vee \

DC ELECTRICAL CHARACTERISTICS
(Tp =-40°C t0 85°C, V¢ = 5 V + 5% unless otherwise specified)

SYM PARAMETER MIN TYP MAX UNITS | TEST CONDITIONS
VoL Output Low Voltage 04 \ lo. = 1.8mA
Vou Output High Voltage 24 \% lon = -250 pA
lec Power Supply Current 200 mA
Iy Input Leakage Current +10 HA Viy=0toVee
I oH Tri-State Output Leakage /

Current in Float 10 HA Vout = 24 to Ve
oL Tri-State Output Leakage

Current in Float -10 HA Vour = 04V
) Data Bus Leakage Current

In Input Mode +10 pA o< VIN < Vcc
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AC ELECTRICAL CHARACTERISTICS
MKI3880(P)-70 Z80-CPU
(Tp = -40°C to 85°C, V¢ = +6 V, 5%, Unless Otherwise Noted)

IGNAL | SYM PARAMETER MIN | MAX | UNIT [ TEST CONDITIONS
t Clock Period 4 [12] usec
t{(®H) | Clock Pulse Width, Clock High 180 (D) nsec
P t, (L) Clock Pulse Width, Clock Low 180 | 2000 nsec
t f Clock Rise and Fall Time 30 nsec
tpiAD) Address Output Delay 145 nsec
trAD) Delay to Float 110 nsec
taem Address Stable Prior to MREQ M nsec | C, = 50pF
(Memory Cycle) _
Ao.15 taci Address Stable Prior to IORQ, RD or [2] nsec
WR (170 Cycle) o
teq Address Stable From RD, WR, IORQ [3] nsec | Except T3-M1
or MREQ o
teaf Address Stable From RD or WR [4] nsec
During Float
L) Data Output Delay 250 nsec
trp) Delay to Float During Write Cycle 90 nsec
tsa(D) Data Setup Time to Rising Edge of 50 nsec
Clock During M1 Cycle
Do ts3D) Data Setup Time to Falling Edge at 60 nsec | C, = 50pF
Clock During M2 to M5
taem Data Stable Prior to WR (Memory [5] nsec
Cycle) .
tyci Data Stable Prior to WR (/0 Cycle) [6] nsec
tegr Data Stable From WR 7N nsec
ty Input Hold Time 0 nsec
tDLFMR) MREQ Delay From Falling Edge of 100 nsec
Clock, MREQ Low
MREQ toHagvr) | MREQ Delay From Rising Edge of 100 nsec
Clock, MREQ High
touFmr) | MREQ Delay From Falling Edge of 100 nsec |C, = 50pF
Clock, MREQ High
twiviny | Pulse Width, MREQ ng [8] nsec
tw(MRH) Pulse Width, MREQ High 9] nsec
tpegry | 'ORQ Delay From Rising Edge of 920 nsec
Clock, IORQ Low
toLggr) | IORQ Delay From Falling Edge of 110 nsec |C,_=50pF
IORQ Clock, IORQ Low
tonagr) | IORQ Delay From Rising Edge of 100 nsec
Clock, IORQ High
tonggr) | IORQ Delay From Falling Edge of 110 nsec
Clock, IORQ High
toLero) | RD Delay From Rising Edge of Clock, 100 | nsec
_ _RD Low
RD to.$rp) | RD Delay From Falling Edge of Clock, 130 nsec |C_=50pF
_RD Low
touarp) | RD Delay From Rising Edge of Clock, 100 nsec
_RD High
tougrp) | RD Delay From Falling Edge of Clock, | 110 nsec
RD High
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AC ELECTRICAL CHARACTERISTICS (Cont.)

(Tp = -40°C to 85°C, V¢ = +5 V, & 5%, unless otherwise noted)

SIGNAL | sYM PARAMETER MIN | MAX | UNIT | TEST CONDITIONS
toLewr) | WR Delay From Rising Edge of Clock, 80 nsec
. _WR Low
WR toLswr) | WR Delay From Falling Edge of Clock, 90 nsec | C_ = 50pF
ow
IDHSWR) W_R_Delay From Falling Edge of Clock, 100 nsec
WR High
twiwrr) | Pulse Width, WR Low [10] nsec
. toym1) | M1 Delay From Rising Edge of Clock 130 | nsec
M1 M1 Low C, = 50pF
tpym1y) | M1 Delay From Rising Edge of Clock, 130 nsec
M1 High
RFSH touRR) RFSH Delay From Rising Edge of Clock, 180 nsec
RFSH Low = 30pF
tDHRR) RFSH Delay From Rising Edge of Clock 150 nsec
RFSH High
WAIT tswm) WAIT Setup Time to Falling Edge of 70 nsec
Clock
HALT tpHT) HALT Delay Time From Falling Edge 300 nsec = 60pF
of Clock
INT tym INT Setup Time to Rising Edge of Clock | 80 nsec
{Nmi tuNvn | Pulse Width, NMI Low 80 nsec
BUSRQ | tygq) BUSRQ Setup Time to Rising Edge of 80 nsec
Clock
BUSAK tousa) BUSAK Delay From Rising Edge of 120 nsec
Clock, BUSAK Low = 50pF
toHEBA) BUSAK Delay From Falling Edge of 110 nsec
Clock, BUSAK High
ESET tyRs) RESET Setup Time to Rising Edge of 90 nsec
Clock
tre) Delay to/from Float (MREQ, IORQ, 80 nsec
RD and WRI)
tor M1 Stable Prior to IORQ (Interrupt Ack.)[ [11] nsec

NOTES:
A. Data should be enabled onto the CPU data bus when RD is active. During
interrupt acknowledge data should be enabled when M1 and IORQ are both

w

active.

The RESET signal must be active for a minimum of 3 clock cycles.
Output Delay vs. Load Capacitance

TA=85°C Ve =5V +5%

[11] tyr = 2t + tyy (PH) + t -80
[12]  te =ty (BH) + L) +t, + 1

Add 10 nsec delay for each 50pF increase in load up to a maximum of 200pF for
the data bus and 100pF for address and controt lines.

. Although static by design, testing guarantees t,, (®H) of 200 usec maximum.

1 tagm = tw (®H) + 75

2] taci=1;-80

31 toa = tyy (BL) + t, -40
[4] teaf = tw (PL) + 1, -60

5] tdem = tc -210

6] tgei = tw (L) + t, -210
o th;80

71 (®L)
LI 7 g

81  ty (MRA)= :w (ch) +1-70

0] -ty (WR) =t -40

FROM OUTPUT

UNDER TEST

LOAD CIRCUIT FOR OUTPUT
Figure 3

TEST POINT

R;-2.1K0Q

250uA
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AC ELECTRICAL CHARACTERISTICS
MKI3880(P)-74 Z80OA-CPU
(Tp = -40°C to 85°C, V¢ = +5V, +5%, Unless Otherwise Noted)

SIGNAL | sym PARAMETER MIN [ MAX | UNIT | TEST CONDITIONS
te Clock Period .25 [12] usec
t{®H) | Clock Pulse Width, Clock High 110 (D) nsec
[ t (L) Clock Pulse Width, Clock Low 110 | 2000 | nsec
t f Clock Rise and Fall Time 30 nsec
tpaD) Address Output Delay 110 nsec
traD) Delay to Float 90 nsec
taem Address Stable Prior to MREQ (1 nsec |C_=50pF
(Memory Cycle)
Ag1s taci Address Stable Prior to TORQ, RD or (21 nsec
WR (1/0 Cycle)
tea Address Stable From RD, WR, IORQ [3] nsec | Except T3-M1
or MREQ
toat Address Stable From RD or WR [4] nsec
During Float
15T Data Output Delay 170 nsec
trp) Delay to Float During Write Cycle 90 nsec
ts@(D) Data Setup Time to Rising Edge of 35 nsec
Clock During M1 Cycle
Do.7 tsFp) Data Setup Time to Falling Edge at 50 nsec |C, = 50pF
Clock During M2 to M5
taem Data Stable Prior to WR (Memory [5] nsec
Cycle)
tyci Data Stable Prior to WR (I/0 Cycle) [6} nsec
too Data Stable From WR 7N nsec
th Input Hold Time 0 nsec
toHmr) | MREQ Delay From Falling Edge of 20 85 nsec
Clock, MREQ Low
MREQ toHamr) | MREQ Delay From Rising Edge of 85 nsec
Clock, MREQ High
tpudmer) | MREQ Delay From Falling Edge of 85 nsec |C, = 50pF
Clock, MREQ High
twivimy | Pulse Width, MREQ Low [8] nsec
twivrn) | Pulse Width, MREQ High [9] nsec
tpLegr) | IORQ Delay From Rising Edge of 75 nsec
Clock, IORQ Low
to Fur) | IORQ Delay From Falling Edge of 85 nsec |C, = 50pF
IORQ Clock, IORQ Low
tongur) | IORQ Delay From Rising Edge of 85 nsec
Clock, IORQ High
tDHB(R) {ORQ Delay From Falling Edge of 85 nsec
Clock, IORQ High
tpLerp) | RD Delay From Rising Edge of Clock, 85 nsec
_ RD Low
RD tpLFHRD) ﬁﬁ_Delay From Falling Edge of Clock, 95 nsec |C, = 50pF
RD Low
tDH®(RD) @Delay From Rising Edge of Clock, 85 nsec
RD High
tonwrp) | RD Delay From Falling Edge of Clock, 85 nsec
RD High
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AC ELECTRICAL CHARACTERISTICS (Cont.)
(Ta = -40°C to 85°C, V¢ = +5 V, & 5%, unless otherwise noted)

SIGNAL | SYM PARAMETER MIN | MAX | UNIT | TEST CONDITIONS
tDLawWR) WR Delay From Rising Edge of Clock, 65 nsec
_ _WR Low
WR tDLoWR) VﬂDelay From Falling Edge of Clock, 80 nsec |C, = 50pF
_WR Low
tDHGWR) VﬂDelay From Falling Edge of Clock, 80 nsec
WRHigh
URT Pulse Width, WR Low [10] nsec
tW{WRT)
. toumr) | MT Delay From Rising Edge of Clock 100 nsec
M1 _M1 Low C, = 50pF
torgm1) | M1 Delay From Rising Edge of Clock, 100 nsec
1 High
RFSH toLRR) RFSH Delay From Rising Edge of Clock, 130 nsec
RFSH Low C_ = 50pF
toHRF) RFSH Delay From Rising Edge of Clock 120 nsec
RFSH High
WAIT tsowm) WAIT Setup Time to Falling Edge of 70 nsec
Clock
HALT tomm HALT Delay Time From Falling Edge 300 nsec |C, = 5OpF
of Clock
INT tym) INT Setup Time to Rising Edge of Clock | 80 nsec
NMI tyimg | Pulse Width, NMI Low 80 nsec
BUSRQO tyBQ) BUSRQ Setup Time to Rising Edge of 50 nsec
Clock
BUSAK touea) BUSAK Delay From Rising Edge of 100 nsec
Clock, BUSAK Low C, = 50pF
tonea) | BUSAK Delay From Falling Edge of 100 nsec
Clock, BUSAK High
RESET tRs) RESET Setup Time to Rising Edge of 60 nsec
Clock
tric) Delay to/_F_gm Float (MREQ, IORQ, 80 nsec
RD and WR)
tonr ‘M1 Stable Prior to IORQ (Interrupt Ack.) | [11] nsec
NOTES: [10] 1, (WR) = 1 -30

A. “Data should be enabled onto the CPU data bus when RD is active. During
interrupt acknowledge data should be enabled when M1 and TORQ are both
active.

111
n2

tmr = 2tg + tyy, (PH) + 15 -65
te = tyy (BH) + tyy (BL) + t, + t¢

. The RESET signal must be active for a minimum of 3 clock cycles.

LOAD CIRCUIT FOR OUTPUT

cc

TEST POINT

R,- 21K

C. Output Delay vs. Load Capacitance .
Ta = 85°C Ve = 5V £ 5% Figure 4
Add 10 nsec delay for each 50pF increase in load up to a maximum of 200pF for
the data bus and 100pF for address and control lines.
D. Although static by design, testing guarantees t,,, (®H) of 200 usec maximum. FROM OUTPUT X
m tacm = tw (BH) + tf -65 UNDER TEST
21 taci = tc -70
31 tea = tw (BL) + t, -50
[41  tegf =ty (L) + . -45 C,
] tdom = tc-170
61 tdei = tw (PL) + . -170
7 todf = tw (®L) + . -70
8t (MRD) =1, -30
[91  tw (MRH) = t,, (®H) + t; -40 =

(D
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CAPACITANCE
Tp =25°C, f=1MHz

SYM PARAMETER MAX UNIT | TEST CONDITIONS
Co Clock Capacitance 35 pF Unmeasured Pins
Cin Input Capacitance 5 pF Returned to Ground
Cout Output Capacitance 10 pF

AC TIMING DIAGRAM

Figure 5 i “0”

Timing measurements are made at the following voltages, unless otherwise specified. CLOCK V..—6 .8V
¢ wing voltag P ouTPUT 28V 8V

INPUT 24V 8V
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MKI INDUSTRIAL HI-REL SCREENING

Figure 6
Screen MIL-STD 883 Method Regmt.
Package Assembly Die Inspect 75X Mostek Spec. 100%
: Pre-Seal Inspect 30X-60X Mostek Spec. 100%
Environmental Temperature Cycle 1010 Cond. C, 5 Cycles 100%
Centrifuge 2001 Cond. D, 20Kg Y; 100%
Fine Leak 1014 Cond. B, 1 X 107 atm cc/sec 100%
Gross Leak Mostek Spec. 100%
Electrical Electrical Screens 5005 Grp. A electrical sub-groups, testing condi- 100%
tions and limits which guarantee ac, dc and
functional performance over the full
temperature range.
Voltage Stress (DRAMs only) 1015 Cond. D, 10 hrs. min., 125°C 100%
Burn-in 1015 Cond. D, 44 hrs. min., 125°C 100%
QA Acceptance Hermeticity Fine and gross leak samples .25% AQL
Electrical Tests 5005 Grp. A sample testing to guarantee 4% AQL
performance to data sheet over full temp. range.
Visual/Mechanical |Visual tests to guarantee marking, construction .65% AQL
and mechanical integrity
Solderability LTPD 10
Pre-shipment Inspect. .65% AQL
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PRODUCT PREVIEW

MO @

MILITARY /HIGH-REL PRODUCTS

Extended Temperature, Extended Burn-in Industrial Processing

Parallel |/O Controller

MKI3881-70/74

FEATURES

O Two independent 8 bit bidirectional peripheral interface
ports with ‘handshake’ data transfer control

O Interrupt driven ‘handshake’ for fast response

O Any one of four distinct modes of operation may be
selected for a port including:
* Byte output
® Byte input
¢ Byte bidirectional bus (Available on Port A only)
¢ Bit control mode
All with interrupt controlled handshake

O Daisy chain priority interrupt logic included to provide for
automatic interrupt vectoring without external logic

O Eight outputs are capable of driving Darlington
transistors

0O -40°C to +85°C operating range
O 44 hour Mil Spec burn in

0O MKB3881 available for military requirements per
MIL-STD-883B

0O Typical ordering: MKI3881P-70 2.5 MHz Z80-PIO
MKI3881P-74 4.0 MHz Z80-PIO

DESCRIPTION

The Z80 Parallel 1/0 Circuit is a programmable, two port
device which provides a TTL compatible interface between
peripheral devices and the Z80-CPU. The CPU can
configure the Z80-PIO to interface with a wide range of
peripheral devices with no other external logic required.
Typical peripheral devices that are fully compatible with the
Z80-PIO include most keyboards, paper tape readers and
punches, printers, PROM programmers, etc. The Z80-PIO
utilizes N channel silicon gate depletion load technology
and is packaged in a hermetic 40 pin DIP.

One of the unique features of the Z80-PIO that separates it
from other interface controllers is that all data transfer
between the peripheral device and the CPU is accomplished
under total interrupt control. The interrupt logic of the PIO
permits full usage of the efficient interrupt capabilities of the
Z80-CPU during I/0 transfers. All logic necessary to
implement a fully nested interrupt structure is included in
the PIO so that additional circuits are not required. Another
unique feature of the PIO is that it can be programmed to
interrupt the CPU on the occurrence of specified status
conditions in the peripheral device. For example, the PIO
can be programmed to interrupt if any specified peripheral
alarm conditions should occur. This interrupt capability
reduces the amount of time that the processor must spend
in polling peripheral status.

PIO BLOCK DIAGRAM
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PRODUCT PREVIEW

MOSTEK.

MILITARY/HIGH-REL PRODUCTS

Extended Temperature, Extended Burn-in Industrial Processing

Counter Timer Circuit

MKI3882 (P/J)-70/74

FEATURES

0O Each channel may be selected to operate in either
Counter Mode or Timer Mode

O Used in either mode, a CPU-readable Down Counter
indicates number of counts-to-go until zero

O A Time Constant Register can automatically reload the
Down Counter at Count Zero in Counter and Timer Mode

O Selectable positive or negative trigger initiates time
operation in Timer Mode. The same input is monitored
for event counts in Counter Mode

O Three channels have Zero Count/Timeout outputs
capable of driving Darlington transistors

O Interrupts may be programmed to occur on the zero
count condition in any channel

O Daisy chain priority interrupt logic included to provide for
automatic interrupt vectoring without external logic

O -40°C to +85°C operating range

0O 44 hour Mil Spec burn in

0O MKB3882 available for military requirements per
MIL-STD-883B

O Typical ordering: MKI3882P-70
MKI3882P-74

2.5 MHz Z80-CTC
4.0 MHz Z80-CTC

DESCRIPTION

The Z80-Counter Timer Circuit (CTC) is a programmable
component with four independent channels that provide
counting and timing functions for microcomputer systems
based on the Z80-CPU. The CPU can configure the CTC
channels to operate under various modes and conditions as
required to interface with a wide range of devices. In most
applications, little or no external logic is required. The Z80-
CTC utilizes N-channel silicon gate depletion load
technology and is packaged in a 28-pin DIP. The Z80-CTC
requires only a single 5 volt supply and a one-phase 5 volt
clock.

A block diagram of the Z80-CTC is shown in the figure. The
internal structure of the Z80-CTC consists of aZ80-CPU bus
interface, Internal Control Logic, four sets of Counter/Timer
Channel Logic, and Interrupt Control Logic. The four
independent counter/timer channels are identified by
sequential numbers from O to 3. The CTC has the capability
of generating a unique interrupt vector for each separate
channel (for automatic vectoring to an interrupt service
routine). The 4 channels can be connected into four
contiguous slots in the standard Z80 priority chain with
channel number O having the highest priority. The CPU bus
interface logic allows the CTC device to interface directly to
the CPU with no other external logic. However, port address
decoders and/or line buffers may be required for large
systems.

Z80-CTC BLOCK DIAGRAM

+5VGND &

ZERO COUNT/
TIMEOUT O

CLOCK/TRIGGER 0

CHANNEL 0
CHANNEL 2
CHANNEL 3

INTERNAL
CONTROL
LoGic

2ERO COUNT/
TIMEOUT 1

CLOCK/TRIGGER 1

o
s I
BUS
CONTROL ——»] vo

INTERNAL BUS

INTERRUPT
CCONTROL
LOGIC

INTERRUPT
CCONTROL
UNES

ZERO COUNT/
TIMEOUT 2

CLOCK/TRIGGER 2

CLOCK/TRIGGER 3

Z80-CTC PIN CONFIGURATION
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SUPPLEMENT

MOSTEK.

MILITARY/HIGH-REL PRODUCTS

Extended Temperature, Extended Burn-In Industrial Processing

16,384 x 1-Bit Dynamic RAM

MKI4116(J)-72/73/74

FEATURES

O Extended operating temperature range (-40°C < T, <
+85°C)

O 44 hr. min., 125°C burn-in plus industrial screening for
greater reliability (see Figure 3 for processing description)

O Recognized industry standard 16-pin configuration from
Mostek

0O 150 ns access time, 320 ns cycle (MKI4116-72)
200 ns access time, 375 ns cycle (MKI4116-73)
250 ns access time, 410 ns cycle (MKI4116-74)

O =+ 10% tolerance on all power supplies (+12V, =5 V)

DESCRIPTION

The MKI4116 is a new generation MOS dynamic random
access memory circuit organized as 16,384 words by 1 bit.
As a state-of-the-art MOS memory device, the MKI4116
(16K RAM) incorporates advanced circuit techniques
designed to provide wide operating margins, both internally
and to the system user, while achieving performance levels
in speed and power previously seen only in Mostek’s high
performance MK4027 (4K RAM).

O Low power: 462 mW active, 30 mW standby (méx)

O Output data controlled by CAS and unlatched at end of
cycle to allow two dimensional chip selection and
extended page boundary

O Common I/0 capability using “‘early write”’ operation

0O Read-modify-write, RAS-only refresh, and page-mode
capability

O All inputs TTL compatible, low capacitance, and
protected against static charge

O 128 refresh cycles (2 msec refresh interval)

0O MKB military version available (-55 to 110°C)

The technology used to fabricate the MKI4116 is Mostek's
double-poly, N-channel silicon gate, POLY ™ process. This
process, coupled with the use of a single transistor dynamic
storage cell, provides the maximal circuit density and
reliability, while maintaining high performance capability.
The use of dynamic circuitry throughout, including sense
amplifiers, assures that power dissipation is minimized
without any sacrifice in speed or operating margin. These
factors combine to make the MKI4116 a truly superior RAM
product.

BLOCK DIAGRAM
Figure 1

NO.1

MULTIPLEXED
CLOCK
GENERATOR

BT oAt
LATCH out
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MEMORY ARRAY

ROW "
L e I DECODER ow 128.SENSE  REFRESH AMPS.
1128 ES

N ouT

MEMORY ARRAY

DUMMY CELLS
84.COLUMN

SELECT LINES ~

e

[—

COLUMN DECODERS
10F64

A

PIN CONNECTIONS

Figure 2
S
VBB 1 [j i F“ 6 Vss
Dy 20 115 CAS
wrire 3 [ 114 Dg,p
RAS 4 (113 A,
A, 50 112 A,
A, 6] (111 A,
A, 70 110 Ag
Voo 8 [19 v
PIN NAMES
& A6 Address Inputs WRITI Read/Write Input
CAS  Col. Address Strobe Ves Power (-5V)
Dy Data In Vee Power (+5V)
Do,r DataOut . Voo Power (+12V)
ﬁg% Row Address Strobe | Vgg Ground
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vg ... .o ot tiint i e -05Vto+20V
Voltage on Vpp, Ve supplies relative 1o Vgg ..o vvviniiiniiiii i -1.0Vto+150V
Vg - Ves (VoD - Vag 0 V) ottt e ov
Operating Temperature, Ty (Ambient). . ......o. oo -40°C to +85°C
Storage Temperature (AMDIENt) . . ..« vt ittt it it e e it e et -65°C to +150°C
Short Circuit OULPUE CUITENT . . ottt e ettt ettt ettt ananaaaseeaannnnnssoseeseeeasansnsassesansenss 50 mA
POWET DISSIPALION . o vttt ettt e et eee ettt etaataeeesssanaaaeeesensennnsssessseeseannussssenonsssns 1 Watt

*Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS®
(-40°C < T, < +85°C)

SYM PARAMETER MIN TYP MAX UNITS | NOTES
Voo Supply Voltage 108 120 132 v 2
Vee Supply Voltage 45 5.0 55 \% 2,3
Vss Supply Voltage 0 0 (0] v 2
Vgg Supply Voltage -4.5 -5.0 -55 \ 2
Viie Input High (Logic 1) Voltage,

RAS, CAS, WRITE 27 — 7.0 Y 2
ViH Input High (Logic 1) Voltage, all

inputs except RAS, CAS, WRITE 24 — 7.0 \Y 2
Vi Input Low (Logic 0) Voltage, all

inputs -1.0 — .8 \% 2

DC ELECTRICAL CHARACTERISTICS
(-40°C =T, < +85°C) (Vpp = 5.0V + 10%; -5.5 V< Vgg < 4.5 V; Vg =0 V)

SYM PARAMETER MIN MAX UNITS NOTES
Ipp1 OPERATING CURRENT 35 mA 4
lcct Average power supply operating current 5
Izg1 (RAS, CAS cycling; tgc = tge (min) 400 HA
Ioo2 STANDBY CURRENT o 2.25 mA
leca Power supply standby current (RAS = V., -10 10 HA
lzg2 Doyt = High Impedance) 200
lob3 REFRESH CURRENT 27 mA 4
lecs Average power supply current, refesh mode -10 10 MA
lgg3 (RAS cycling, CAS = Vi tge = tge Min) 400
Ippa PAGE MODE CURRENT 27 mA 4
leca Average power supply current, page-mode 5
lgBa operation (RAS =V, , CAS cycling;

tpc = tPC mln) 400 [IA
hwy INPUT LEAKAGE -10 10 pA

Input leakage, any input (Vgg =-6V,0V=V)y

< +7.0V, all other pins not under test = O volts)
low) OUTPUT LEAKAGE -10 10 MA

Output leakage current (D y is disabled,

OV=Vgyr=+55V)

OUTPUT LEVELS
Vou Output high (Logic 1) voltage (Igr = -5 mA) 24 \ 3
Vou Output low (Logic O) voltage (lgyt = 4.2 mA) 04 \Y
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RECOMMENDED AC OPERATING CONDITIONS AND ELECTRICAL CHARACTERISTICS(,”,®
(-40°C < T, <85°C) (Vpp = 120V £ 10%; Ve = 5.0V 4 10%, Vgg =0V, -5.5 V=< Vgg <-4.5 V)

MKI4116-72 | MKI4116-73 | MKI4116-74

SYM |PARAMETER MIN { MAX | MIN |[MAX | MIN |MAX | UNITS NOTES
tgc |Random read or write cycle time 320 375 410 ns 9
trwc |Read-write cycle time 320 375 425 ns 9
trmw |Read-modify-write cycle time 320 405 500 ns 9
tpc  |Page mode cycle time 170 225 275 ns 9
trac |Access time from RAS 150 200 250 ns 10,12
tcac |Access time from CAS 100 135 165 ns 11,12
torr  |Output buffer turn-off delay 0 40 0 50 0 60 ns 13
tr Transition time (rise and fall) 35 3 50 3 50 ns 8
tgp  |RAS precharge time 100 120 150 ns
tpas |RAS pulse width 150 | 5000 | 200 |5000 | 250 |5000 ns
tas |RAS hold time 102) 135 165 ns
tesy |CAS hold time 150 200 250 ns
tcas |CAS pulse width 100 | 5000 | 135 |5000 | 165 |5000 ns
tgep |RAS to CAS delay time 20 50 25 65 35 85 ns 15
tegp |CAS to RAS precharge time ns
tasgp |Row Address set-up time 0 0 0 ns
tgay |Row Address hold time 20 25 35 ns
tasc |Column Address set-up time 0 0 0 ns
tcan |Column Address hold time 45 55 75 ns
tar  [Column Address hold time

referenced to RAS 95 120 160 ns
trcs |Read command set-up time 0 0 ns
tpcy |Read command hold time 0 0 ns
twen |Write command hold time 45 55 75 ns
twer [Write command hold time

referenced to RAS 95 120 160 ns
twp [Write command pulse width 45 55 75 ns
tawL |Write command to RAS lead time 50 70 85 ns
tew, |Write command to CAS lead time 50 70 85 ns
tpg |Data-in set-up time 0 (6] 0 ns 15
tpy |Date-in hold time 45 55 75 ns 15
toHR S)a%\ hold time referenced o5 120 160 ns
tep ‘(?CIS; rz:ﬁli’?arge time (for page-mode 60 80 100 ns




RECOMMENDED AC OPERATING CONDITIONS AND ELECTRICAL CHARACTERISTICS (Cont.)(¢,7,8
(-40°C < T, < +856°C)' (Vpp = 120V £ 10%; Ve = 5.0V £ 10%, Vgg = OV, -5.5 V=< Vg <-4.5 V)

MKI4116-72 MKI4116-73 MKI4116-74
SYM | PARAMETER MIN | MAX | MIN MAX | MIN | MAX |UNITS | NOTES
tREFr Refresh period 2 2 2 ms 19
twes |WRITE command set-up time 0 0 0 ns 16
tewp |CAS to WRITE delay 60 80 90 ns 16
tawp |RAS to WRITE delay 110 145 175 ns 16
CAPACITANCE
(-40°C =T, < +85°C) (Vpp = 120V £ 10%; Vgg =0 V; -6.5 V< Vg =-4.5 V)
SYM [PARAMETER TYP |MAX |UNITS [NOTES
Ci1  [Input Capacitance (A - Ag), Dy 4 5 pF 17
Cj2 [Input Capacitance, RAS, CAS, WRITE 8 10 pF 17
Co  |Output Capacitance (Do) 5 7 pF 1718
NOTES:

1.

Ta is specified here for operation at frequencies to trc = tgc (min).
Operation at higher cycle rates with reduced ambient temperatures and
higher power dissipation is permissible, however, provided AC operating

parameters are met.

2. All voltages referenced to Vgg.

3. Outputvoltage will swing from Vgg to Ve when activated with no current
loading. For purposes of maintaining data in standby mode, V¢ may be
reduced to Vgg without affecting refresh operations or data retention.
However, the Vg (min) specifications is not guaranteed in this mode.

4. Ipp1.!pp3.andlppg dependoncycle rate. See Figures 2, 3and 4 for Ipp
limits at other cycle rates.

5. lcc1 and Igc4 depend upon output loading. During readout of high level
data V¢ is connected through a low impedance (135 Q) typ)todata out. At
all other times Icc consists of leakage currents only.

6. Severalcyclesare required after power-up before proper device operation
is achieved. Any 8 cycles which perform refresh are adequate for this
purpose.

7. AC measurements assume tT = 5 ns.

8. Viyc(min)or V) (max)are reference levels for measuring timing of input
signals. Also, transition times are measured between V)¢ or V| or V) .

9. Thespecifications for tgc (min) trpmwy (Min) are used only to indicate cycle

which proper operation over the full temperature range (-40°C < Tp <
85°C) is assured.

17.

18.

Assumes that tgcp =< trcp (max). If tgep is greater than the maximum
recommended value shown in this table, tgcp will increase by the amount
that tgcp exceeds the value shown.

Assumes that tgep = trep (max)

Measured with a load equivalent to 2 TTL loads and 1GOpF.

top| (max) defines the time at which the output achieves the open circuit
condition and is not referenced to output voltage levels.

Operation within the tycp (max) limit insures that tra ¢ (max) can be met
trcD (max)is specified as a reference pointonly, if tycpis greater than the
specified tgcp (max) limit, then access time is controlled exclusively by
tcac:

These parameters are referenced to CAS leading edge in early write cycles
and to WRITE leading edge in delayed write or read-modify-write cycles.
twcs: tcwb, and tryyp are restrictive operating parameters in read-write
and read-modify-write cycles only. If twcg < twycg (min), the cycle isan
early write cycle and the data out pin will remain open circuit (high
impedance) throughout the entire cycle. If toyyp < tcwp (min) and trywp
< tgpwp (min), the cycle is a read-write cycle and the data out will contain
data read from the selected cell. If neither of the above sets of conditions is
satisfied the condition of the data out (at access time) is indeterminate.
Effective capacitance calculated from the equation C =18 with av =3
volts and power supplies at nominal levels. av

CAS = V| to disable Dgyr-

DESCRIPTION (Continued)

Multiplexed address inputs (a feature pioneered by Mostek
for its 4K RAMs) permits the MKI4116 to be packaged in a
standard 16-pin DIP. This recognized industry standard
package configuration, while compatible with widely avail-

able automated testing and insertion equipment, provides
highest possible system bit densities and simplifies system
upgrade from 4K to 16K RAMs for new generation applica-
tions. Non-critical clock timing requirements allow use of
the multiplexing technique while maintaining high
performance.
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