
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (3,4,5,15,) 
(-55°C::; TC::; 110°C), VCC = 5.0 V ± 10% 

SYMBOL MK4564-15 MK4564-20 MK4564-25 
STD ALT PARAMETER 

tOVCEL tos Data-in set-up time 

tCELOX tOH Data-in hold time 

tRELOX tOHR Data-in hold time 
referenced to RAS 

tCEHCEL tcp CAS precharge time 
(PC) (for page-mode cycle only) 

tRVRV tREF Refresh period 

WLCEL twcs WRITE command set-up time 

tCELWL tcwo CAS to WRITE delay 

tRELWL tRWO RAS to WRITE delay 

tcEHCEL tCPN CAS precharge time 

AC ELECTRICAL CHARACTERISTICS 
(-55°C::; T C ::; 110°C) = 5.0 V ± 10% 

SYM PARAMETER 

Cil Input Capacitance (Ao -A7), DIN 

CI2 Input Capacitance RAS, CAS, WRITE 

Co Output Capacitance (Dour) 

NorEs: 
1 . All voltages referenced to V ss. 

MIN 

0 

45 

115 

60 

-10 

55 

120 

30 

2.ICC is dependent on output loading and cycle rates. Specified values are 
obtained with the output open. 

3. An initial pause of 500 j.l.S is required after power-up followed by any 8 Fi'AS 
cycles before proper device operation is achieved. Note that i=fA§' may be 
cycled during the initial pause. 

4. VIH min. and VIL max. are reference levels for measuring timing of input 
Signals. Transition times are measured between VIH and VIL' 

5. The minimum specifications are used only to indicate cycle time at which 
proper operation over the full temperature range (-55°C:5 T c:::; 110°C) is 
assured. 

6. Assumes that tRCD :s; tRCD (maxi. If tRCD is greater than the maximum 
recommended value shown in this table. tRAC will increase by the amount 
that tRCo exceeds the value shown. 

7. Assumes that tRCD 2: tRCD (maxi. 
S. tOFF max. defines the time at which the output achieves the open circuit 

condition and is not referenced to VOH or VOL. 
9. Operation within the tRCo (max.) limit insures that tRAC (max.) can be met. 

tRCo(max.) is specified as a reference point only; iftRCD is greater than the. 
specified tRCo limit. then access time is controlled exclusively by tCAC' 

10. Either tRRH or tRCH must be satisfied for a read cycle. 

MAX MIN MAX MIN MAX UNITS NOTES 

0 0 ns 13 

55 70 ns 13 

150 190 ns 

75 85 ns 

2 2 2 ms 

-10 -10 ns 14 

80 100 ns 14 

165 205 ns 14 

35 45 ns 

MAX UNITS NOTES 

5 pF 14 

10 pF 14 

7 pF 14 

11 These parameters are referenced to CAS leading edge in early write cycles 
and to WRITE leading edge in delayed or read-modify-write cycles. 

12. twCS. tCWD. andtRWD are restrictive operating parameters in REAO/WRITE 
and READ/MODIFY !WRITE cycles only. If twcs 2: twcs Iminl the cycle is 
an EARLY WRITE cycle and the data output will remain open circuit 
throughout the entire cycle.lftcWD;=: tcwO(min) and tRWo;=: tRWO (min) 
the cycle is a READ/WRITE and the data output will contain data read from 
the selected cell. If neither of the above conditions are met the condition of 
the data out (at access time and until CAS goes back to VIH) is indeterminate. 

13.ln addition to meeting the transition rate specification. all input Signals must 
transmit between VIH and VIL (or between VIL and VI H) in a monotonic 
manner. 

14. Effective capacitance calculated from the equation C = Iill, with t::. V = 3 volts 
t:N 

and power supply is at nominal level. This parameter is sample tested only. 
15. CAS = VIH to disable DOUT· 
16. Includes the DC level and all instantaneous signals excursions. 
17. WRITE = don·tcare. Data out depends on the state of eAS. If CAS = VIH. data 

output is high impedance. If �~� = VIL. the data output will contain data 
from the last valid read cycle. 

18. Power consumption decreases with increasing temperature. 
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AC TEST CONDITIONS 
Table 2 

Input Levels .............................. 0 to 3.0 V 
Transistion Times ............................... 5 ns 
Input timing reference levels .................... 1.5 V 
Output timing reference levels ............ 0.8 V - 2.0 V 
Output Load .............................. See figure 

OUTPUT LOAD 
Figure 2 

5V 

DOUT-----1~----------_. 

25511 

48011 

50pF 

(INCLUDING 
SCOPE AND 

-= JIG CAPACITANCE) 

READ CYCLE 
Figure 4 

~-------------------tRC------------------~ 

t----------------- t RAs ------~~ 

V ,H _ ------------,...:....------_--.... f<_---I--t._.o------t~ r+,..-----------------" 
V,l -

ADDRESSES V,H -
V,l -

WRITE 
V,H _ 

k-tCAC V'l -

tRAC 

DOUT VOL -
OPEN VALID 

VOH - DATA 
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WRITE CYCLE (EARLY WRITE) 
Figure 5 

RAS 
VIH _ 

Vil -

VIH _ 
CAS 

Vil -

VIH -
ADDRESSES 

Vil -

VIH _ 

WRITE Vil -

VIH _ 
DIN 

Vil -

DOUT 
VOL -

VOH -

PAGE MODE READ CYCLE 
Figure 6 

RAS 
Vil -

VIH _ 

CAS Vil -

VIH 
ADDRESSES 

Vil 

DOUT 
Val-
VOH -

WAITE VIH "" 
Vil 

tOHR 

OPEN 

I OPEN 

L 
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PAGE MODE WRITE CYCLE 
Figure 7 

~------------------------tRAS------------------------~ 

VIH _----'--:-------.Ib.. 
VIL -

V 
ADDRESSES VIH 

IL 

VIH -Z;~~?t;~.Ir_v:I\iii""., 
VIL 11\ "'~ """".,,.~ ",,"" q~lfJl ,--'-=:..:::... __ ::r"GGGGGGGGG~ 

READ-WRITE/READ-MODIFY-WRITE CYCLE 
FigureS 

~---------------------------~MW---------------------~ 

VIH _ ---....,.,f----------..t--.. 
VIL -

ADDRESSES 

VIH _ 
WRITE 

L VIL -

VOH_ 

Dour 
VOL -

tRAC 

DIN 
VIH _ 

VIL -
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"RAS-ONLY" REFRESH CYCLE 
Figure 9 

t RAS 

tRC 

~ A -tRAH I 
t RP 

I 

~_AS_R_A-D"""~'""~""'':'''''S-S~ t i+-

ADDRESSES 

OPERATION 

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 TIL-level 
clocks. The first clock, Row Address Strobe (RAS), latches 
the eight row addresses into the chip. The high-to-Iow 
transition of the second clock, Column Address Strobe 
(CAS), subsequently latches the eight column addresses 
into the chip. Each ofthese signals, RA§ 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 theRAS clock chain. This "gated CAS" 
feature allows the CAS clock to be externally activated as 
soon as the Row Address Hold specificatic;m (tRAH) 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 tRAH and it will have no effect on the worst case 
data access time (tRAcl 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 tRCD (min) 
and tRCD (max). No data storage or reading errors will result 
if CAS is applied to the MKB4564 at a point in time beyond 
the tRCD (max) limit. However, access time will then be 
determined exclusively by the access time from CAS (tcAc) 
rather than from RAS (tRAC)' and RAS access time will be 
lengthened by the amount that tRCD exceeds the tRCD (max) 
limit. 

DATAINPUT/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 (DIN) register. 

This permits several options in the write cycle timing. In a 
write cycle, ifthe WRITE input is brought low (active) prior to 
CAS being brought low (active), the DIN is strobed by CAS, 
and the Input Data set-up and hold times are referenced to 
CAS.lfthe 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 (DOUT) of the 
MKB4564 is the high impedance (open-circuit) state; 
anytime CAS is high (inactive) the DOUT 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 within a 
page mode operation will be available at tRAC or tCAC 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 (AD-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 

A RAS-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 

MEMORY en R"RESH CYn 
CAS 

\~------------~;­
AOORESSES ~/l//l!EYlIT!I(//l1ll\.. 

Dour 

7lllDJ v!lTJIIf@J/m/Ul 

------~<~----------~>-
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MOSTEI(@ 
MILITARY IHIGH-REL PRODUCTS 

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

1024 x 8-Bit Static RAM 
MKB4801 A(P I J/E)-870/890/81 

FEATURES 

D Static operation 

D Organization: 1 K x 8 bit RAM JEDEC pinout 

D Pin compatible with Mostek's BYTEWYDpM memory 
family 

D 24128 pin ROM/PROM compatible pin configuration 

D EE and OE functions facilitate bus control 

DESCRIPTION 

The MKB4801 A 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. 

BLOCK DIAGRAM ""'"''''""''"'' 
Figure 1 ',,-

,,----+I 

.. ----+I 

TRUTH TABLE 

CE OE WE 

V'H X X 

V'L X V'L 

V'L V'L V'H 

V'L V'H V'H 

X ~ Don't Care 

Mode 

Deselect 

Write 

Read 

Read 

128.8.8 
MEMORY CELL 

DO 

High Z 

D'N 

DOUT 

High Z 

D -55°C to 125°C operating temperature 

D High performance 

R/W 
Part No. Access Time Cycle Time 

MKB4801 A-870 70 nsec 70/80 nsec 

MKB4801 A-890 90 nsec 90/100 nsec 

MKB4801A-81 120 nsec 120 nsec 

The MKB4801 A excels in high speed memory applications 
where the organization requires relatively shallow depth 
with a wide word format. The MKB4801 A presents the user 
a high density cost effective alternative to bipolar and 
previous generation N-MOS fast memory. 

PIN CONNECTIONS 
Figure 2 

A7 1 24VCC 
A62 23Aa 
A5 3 22 A9 
A44 21 WE 
A35 20 OE 
A26 19 NC 

An 18 CE 
AO 8 17007 

000 9 16006 
00110 15005 
00211 14004 
VSS12 13003 

PIN NAMES 
&l-A9 Address Inputs 
CE Chip Enable 
Vss Ground 
Vcc Power (+5 V) 

A7 NC NC NC vccNC NC 

L4: ~ 3: L2J :'; ~J2J ~_lJ ~_oJ 

As __ 5= : : ~2~ A. 

A5 _-~~: 
L_ ~ 

J~~ A. 

A. ~ ~~ LEADLESS ~X NC 

A3 ~=8J CHIP CARRIER C2~(.,WE 
A, (E PACKAGE) 

[i-'~OE ~ ~~ TOP VIEW 
Al_~(O~ ~2~~ NC 

Ao ~(1] [2)~ CE 

:(2J (450 mil x 550 mil' NC ~2: DO, 
000 -))J 

JEDEC type E) 
:3=( DO. 

:14: r-' r -~ r" -. r", 
:,~ ~o. ~i~: ~l!L 

DQ,DQ, v ssNCDQ30Q. DQ~ 

Write Enable 
Output Enable 
No Connection 
Data In/Data Out 
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ABSOLUTE MAXIMUM RATINGS* 
Voltage on any pin relative to Vss ............................................................ -0.3 V to +7.0 V 
Operating Temperature TA (Ambient) ..•....................................•................. -55°C to +125°C 
Storage Temperature (Ambient) (Ceramic) ..................................................... -65°C to +150°C 
Power Dissipaion .......................•........•...................•....................•...•..... 1 Watt 
Output Current .................•................•.......•..•.......•.....•....•........•........... 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 CONDITIONS8 
(-55°C :5 T A :5 + 125°C) 

SYM PARAMETER MIN 

VCC Supply Voltage 4.75 

VSS Supply Voltage 0 

VIH Logic "1" Voltage All Inputs 2.4 

VIL Logic "0" Voltage All Inputs -0.3 

DC ELECTRICAL CHARACTERISTICS1.8 
(-55°C :5 T A :5 + 125°C) (V cc = 5.0 volts ±5%) 

SYM PARAMETER 

ICC1 Average Vcc Power Supply Current 

ICC1 Average V cc Power Supply Current 
(TA = 125°C) 

IlL Input Leakage Current (Any Input) 

IOL Output Leakage Current 

VOH Output Logic "1" Voltage lOUT = -1 rnA 

VOL Output Logic "0" Voltage lOUT = 4 mA 

TYP 

5.0 

0 

MIN 

-10 

-50 

2.4 

XII-SS 

MAX UNITS NOTES 

5.25 V 1 

0 V 1 

7.0 V 1 

.65 V 1,10 

MAX UNITS NOTES 

120 mA 9 

90 mA 9, 11 

10 pA 2 

50 pA 2 

V 

0.4 V 



AC ELECTRICAL CHARACTERISTICS3 .• 
(-55°C :5 T A :5 125°C) (V CC = 5.0 volts ± 5%) 

MKB4801 A-870 
SYM PARAMETER MIN MAX 

tRC Read Cycle Time 70 

tAA Address Access Time 70 

tCEA Chip Enable Access Time 35 

tcEZ Chip Enable Data Off Time 5 20 

toEA Output Enable Access Time 35 

toEZ Output Enable Data Off Time 5 20 

tAZ Address Data Off Time 10 

WC Write Cycle Time 80 

tAS Address Setup Time 0 

tAH Address Hold Time 20 

tosw Data To Write Setup Time 5 

tOHW Data From Write Hold Time 10 

two Write Pulse Duration 30 

WEZ Write Enable Data Off Time 5 15 

WPL Write Pulse Lead Time 50 

CAPACITANCE,·8 
(-55°C :5 TA :5 +125°C) (V cc = +5.0 volts ± 5%) 

SYM PARAMETER 

CI All pins (except 0/0) 

COla 0/0 pins 

NOTES: 
1. All voltages referenced to Vss. 
2. Measured with .4:S VI:S 5.0 V. outputs deselected and Vee = 5 V. 
3. AC measurements assume Transition Time = 5 ns; levels VSS 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. .6.0 
6. Effective capacitance calculated from the equation C =~ith l:1V = 3 yolts 

and power supplies at nominal levels. 
7. Output buffer is deselected. 
B. A minimum of 2 ms time delay is required after application of Vee (+5 V) 

before proper device operation can be achieved. 
9. ICCl measured with outputs open. 

10. Negative undershootsto8 minimum of-l.5 Vara allowed with a maximum 
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. 

MKB4801 A-890 
MIN MAX 

90 

90 

45 

5 30 

45 

5 30 

10 

100 

0 

30 

5 

10 

40 

5 25 

60 

OUTPUT LOAD 
Figure 3 

MKB4801A-81 
MIN MAX UNITS NOTES 

120 ns 

120 ns 5 

60 ns 5 

5 30 ns 

60 ns 5 

5 30 ns 

10 ,ns 

120 ns 

0 ns see text 

40 ns see text 

10 ns 

15 ns 

45 ns see text 

5 30 ns 

75 ns 

TYP MAX NOTES 

4pF 6 

10pF 6,7 

5V 

1.1 KO 

D.U.T. --...... ---.. 

6800 /'r; 30pF 

(Including Scope and Jig) 

-'--
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TIMING DIAGRAM 
Figure 4 

READ WRITE READ 

1-.. ----tRC ----_1------ tRC ----..... ~---- twc ---_._·1 

000-0 °7 -----------1( 

TIMING DIAGRAM 
Figure 5 

WRITE 

(-4----- twc 

'--__ ..J 

WRITE READ 

twc ---~~_---- tRC -----.-J 
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DESCRIPTION (Cont.) 

The MKB4801 A features a fast CE (50% of Address Access) 
function to permit memory expansion without impacting 
system access time. A fast OE (50"10 of access time) is 
included to permit data interleaving for enhanced system 
performance. 

The MKB4801A is pin compatible with Mostek's 
BYTEWYDETM memory family of RAMs. ROMs and 
EPROMs. 

OPERATION 

Read Mode 

The MKB4801 A is in the READ MODE whenever the Write 
Enable Control input (WE) is in the high state. 

In the READ mode of operation. the MKB4801 A 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. 

A transition on any ofthe 10 address inputs will disable the 
8 Data Output Drivers after tAZ. Valid Data will be available 
to the 8 Data Output Drivers within tAA after the last address 
input signal is stable. providing that the CE and OE access 
times are satisfied. If CE or OE access times are not met. 
data access will be measured from the limiting parameter 

(tCEA or tOEA) rather than the address. The state ofthe 8 data 
1/0 signals is controlled by the Chip Enable (CE) and Output 
Enable (OE) control signals. 

Write Mode 

The MKB4801 A 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.:.!.wo and tAH are referenced to the latter occurring edge 
of CE or WE. Addresses are latched at this time. All write 
cycles whether initiated by CE orWE must beterminated 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 tWEZ' 

Da.!!.!n must be valid tosw prior to the low to high transition 
of WE. The Data In lines must remain stable for tOHw 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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MOSTEI{. 
MILITARY IHIGH-REL PRODUCTS 

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

2048 x 8 Bit Static RAM 
MKB4802(P I J/E)-81 183 

FEATURES 

o Static operation 

o Organization: 2K x 8 bit RAM JEDEC pinout 

o Pin compatible with Mostek's BYTEWYDETM memory 
family 

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

o 24128 pin ROM/PROM compatible pin configuration 

o CE and OE functions facilitate bus control 

o -55°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 
BLOCK DIAGRAM 
Figure 1 

" 
" 
" 
'" 
" 
" 
" '. 
" 
" 
" 

TRUTH TABLE 
CE OE 

VIH x 

VIL X 

VIL VIL 

VIL VIH 

X ~ Don't Care 

WE 

x 

VIL 

VIH 

VIH 

DATA INPUTS/OUTPUTS 

000 - 007 

YSENSE AMP 
II< WRITE DRIVER 

1-=:==:1 llBx16.a I- ME'MORY CelL 

Mode DQ 

Deselect High Z 

Write DIN 

Read DOUT 

Read High Z 

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-

PIN CONNECTIONS 
Figure 2 

A7 1 24 Vee 
A62 23 AS 
A5 3 22 Ag 
A44 21 WE 
A35 20 OE 
A26 19 A10 
A17 18 CE 
A08 170Q7 

000 9 160Q6 

A6 ~~: 
As -_-1;1 

A4 ~?: 

A3 ~~ 

A2 =~: 
A, I~ 

Ao ~fl 
NC 1~ 

OQ110 150Q5 DOo I3} 
OQ211 140Q4 

A7 NC NC NC vccNC NC 

~4J ~:: L~I ;') ~~ ~~j l:~ 
: i =z:~ As 
L.J 

~~~ A, 

~!~ NC 

C2~~ WE 
lEADlESS CHIP OE CARRIER [2~_ 

IE PAK) 
~~~ A,o TOP VIEW 

~~ CE 
'450 mil x 550 mil 

2~-D~ 
JEDEC type E) 

:!i DO, 

:;;l r~ F~ ~~ ;81 i,~ ~~ 
VSS12 130Q3 OQ, DQ2 VssNCOQ3 DQ4 DQs 

PIN NAMES 

Ao-AtO Address Inputs ':!.s:,s;, 
CE Chip Enable WE 
Vss Ground OE 
DOa-DQ7Data In/Data Out 

Power (+5 V) 
Write Enable 
Output Enable 
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ABSOLUTE MAXIMUM RATINGS* 
Voltage on any pin relative,to Vss ............................................................ -0.5 V to +7,0 V 
Operating Temperature T A (Ambient) ..•..•.............•....................•.•...•.••....... -55°C to +125°C 
StorageTemperature (Ambient) ....................• , .............. , ..............•.•••...... -65°C to +150°C 
Power DisSipation .....••.....•................................................................•..•• 1 Watt 
Output Current ....•....••.....•.•............................••...................................• 20 mA 
·Stresses greater than those· listed un:der "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 absolut~ 
maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED D.C. OPERATING CONDITIONS8 
(-55°C:::; T A:::; + 125°C) 

SYM PARAMETER 

Vee Supply Voltage 

VSS Supply Voltage 

VIH Logic "1" Voltage All Inputs 

VIL Logic "0" Voltage All Inputs 

DC ELECTRICAL CHARACTERISTICS,·8 
(-55°C:::; T A :::; + 125°C) (Vee = 5.0 volts ± 5%) 

SYM PARAMETER 

lee1 Average Vee Power Supply Current 

MIN 

4.75 

0 

2.4 

-0.3 

lee1 Average Vee Power Supply Current (T A = 125°C) 

IlL Input Leakage Current (Any Input) 

IOL Output Leakage Current 

VOH Output Logic "1" Voltage lOUT = -1 mA 

VOL Output Logic "0" Voltage lOUT = 4 mA 

AC ELECTRICAL CHARACTERISTICS1.8 
(-55°C:::; TA :::; +125°C) (Vee = +5.0 volts ± 5%) 

SYM PARAMETER 

CI Capacitance on all pins (except 0/0) 

COlO Capacitance on 0/0 pins 
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TYP MAX UNITS NOTES 

5.0 5.25 V 1 

0 0 V 1 

Vee +.5 V V 1 

.65 V 1,10 

MIN MAX UNITS NOTES 

120 mA 9 

90 mA 9, 11 

-10 10 pA 2 

-10 10 pA 2 

2.4 V 

0.4 V 

TYP MAX NOTES 

4pF 6 

10 pF 6,7 



ELECTRICAL CHARACTERISTICS3.4 
(-55°C ::5 T A ::5 + 125°C) (V cc = 5.0 volts ± 5%) 

SYM PARAMETER 

tRC Read Cycle Time 

tAA Address Access Time 

tCEA Chip Enable Access Time 

tCEZ Chip Enable Data Off Time 

tOEA Output Enable Access Time 

tOEZ Output Enable Data Off Time 

tAZ Address Data Off Time 

twc Write Cycle Time 

tAs Address Setup Time 

tAH Address Hold Time 

tosw Data To Write Setup Time 

tOHW Data From Write Hold Time 

two Write Pulse Duration 

tWEZ Write Enable Data Off Time 

tWPL Write Pulse Lead Time 

NOTES: 
1. All voltages referenced to Vss. 
2. Measured with .4 S; VI:S; 5.0 V, ou~p_uts des.elected and Vee;:: 5 V. 
3. AC measurements assume Transition Time = 5 ns; levels VSS 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. 
6. Effective-capacitance calculated from the equation C ;:: flO with 6.V;:: 3 volts 

and power supplies at nominal levels. 6.V 
7. Output buffer is deselected. 
8. A minimum of 2 rns time delay is required after application of Vee (+5 V) 

before proper device operation can be achieved. 
9.ICC1 measured with outputs open. 

10. Negative undershoots to a minimum of -1.5 V are allowed with a maximum 
of 50 ns pulse width. DC value of low level input must no\ exceed -0.3 V. 

11. Power supply current decreases ,with increasing temperature. 

MKB4802-81 
MIN MAX 

120 

120 

60 

5 35 

60 

5 35 

10 

120 

0 

40 

10 

10 

45 

5 35 

65 

OUTPUT LOAD 
Figure 3 

MKB4802-83 
MIN MAX UNITS NOTes 

200 ns 

200 ns 5 

100 ns 5 

5 35 ns 

100 ns 5 

5 35 ns 

10 ns 

200 ns 

0 ns see text 

65 ns see text 

20 ns 

10 ns 

60 ns see text 

5 35 ns 

130 ns 

5V 

1.1KO 

D.U.T. --...... ---.. 

6800 ;:f' 100 pF 
(Including Scope and Jig) 
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TIMING DIAGRAM 
Figure 4 

READ WRITE READ 
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TIMING DIAGRAM 
Figure 5 
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CE 

OE 
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-

WRITE 
'we 

'WPL .... 

< 
VALID ) IN 

WRITE READ 

'we 'Re 

--.-'WEZ 

~ 
'O"W~ 

V~~IO ') ~ VALID OUT 'j--
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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"10 of Address Access) 
function to permit memory expansion without impacting 
system access time. A fast OE (50"10 of access time) is 
included to permit data interleaving for enhanced system 
performance. 

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

OPERATION 

READ MODE 

The MKB4802 is in the READ MODE whenever the Write 
Enable Control Input (WE) 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 (An) define which 1 of 2048 bytes 
of data is to be accessed. 

A transition on any ofthe 11 address inputs will disable the 
8 Data Output Drivers after tAZ. Valid Data will be available 
to the 8 Data Output Drivers within tAA after the last address 
input signal is stable, providing 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 (tCEA 
or tOEA) rather than the address. The state ofthe 8 data I/O 
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.:..!Yvo and tAH 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 tWEz. 

Data In must be va I id tosw priorto the low to high tra nsition 
of WE. The Data In lines must remain stable for tOHW 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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MOSTEI(. 
zao 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 
• 2.5 MHz MKB3880)P)-80 
• 4.0 MHz 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 LSI circuits and three standard TTL MSI packages 
can be combined to form a simple controller. With additional 
memory and 1/0 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 

ZSO-CPU BLOCK DIAGRAM· 
Figure 1 

INSTRUCTION 
DECODE 
& , ___ /' I CPU 

13 
CPU AND 
SYSTEM 
CONTROL 
SIGNALS 

CONTROL 

r i'r 
+5V GND 'I' 

ALU 

o Single 5-Volt supply and single-phase clock required 

o 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 1/0 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. 

ZSO PIN CONFIGURATION 
Figure 2 

27 
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SYSTEM ~RO 

" CONTROL RD 
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RFsH 
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.. 
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CONTROL BUSAK 

.,v 
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ELECTRICAL SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS* 

Temperature Under Bias .•...•...................•............•.•..•............•........... -55°C to +125°C 
Storage Temperature ........••..........•......••....•...........•.....•..•...........•••.. -65°C to +150°C 
Voltage on Any Pin with Respect to Ground ...................................• ; ....•...••.•..•.. -O.3V to + 7V 
Power Dissipation ............•..........•.....•••..••..........••.........•.....•.•...•......•.....• 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 

(T A = -55°C to 125°C, Vee = 5 V ± 5% unless otherwise specified) 

SYM PARAMETER MIN TVP MAX UNIT TEST CONDITION 

VILe Clock Input Low Voltage -0.3 0.8 V 

VI He Clock Input High Voltage Vee-·6 Vee+·3 V 

VIL Input Low Voltage -0.3 0.8 V 

VIH Input High Voltage 2.4 Vee V 
All inputs except NMI 

VIH(NMI) Input High Voltage (NMI) 2.7 Vee V 

VOL Output Low Voltage 0.4 V IOL = 1.8mA 

VOH Output High Voltage 2.4 V IOH =-250~ 

Icc' Power Supply Current 200 mA 

III Input Leakage Current 10 ~ VIN = OtoVee 

ILOH Tri-State Output Leakage 
Current in Float 10 ~ VOUT = 2.4 to Vee 

ILOL Tri-State Output Leakage 
Current in Float -10 ~ VOUT=0.4V 

ILO Data Bus Leakage Current 
In Input Mode ±10 ~ O<VIN<Vee 

CAPACITANCE 
T A = 25°C, f = 1 MHz 

SYM PARAMETER MAX UNIT TEST CONDITIONS 

CeI> Clock Capacitance 35 pF Unmeasured Pins 

CIN Input Capacitance 5 pF Returned to Ground 

COUT Output Capacitance 10 pF 
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AC CHARACTERISTICS 
MKB3880(P)-80 Z80-CPU 
(TA = -55°C to 125°C, VCC = +5V, ±5%, Unless Otherwise Noted) 

SIGNAL SYM PARAMETER 

te Clock Period 
~(cpH) Clock Pulse Width, Clock High 

cp tw(cpL) Clock Pulse Width, Clock Low 
t,f Clock Rise and Fall Time 

tD(AD) Address Output Delay 

tF(AD) Delay to Float 

taem Address Stable Prior to MREO 
(Memory Cycle) 

Ao-15 taei Address Stable Prior to 10RO, RD or 
WR (I/O Cycle) 

tea Address Stable From RD, WR, 10RO 
or MREO 

tea! Address Stable From RD or WR 
During Float 

tD(D) Data Output Delay 

tF(D) Delay to Float During Write Cycle 

tS<!>(D) Data Setup Time to Rising Edge of 
Clock During Ml Cycle 

DO-7 tS;j;(D) Data Setup Time to Falling Edge at 
Clock During M2 to M5 

tdem Data Stable Prior to WR (Memory 
Cycle) 

tdei Data Stable Prior to WR (I/O Cycle) 

ted! Data Stable From WR 

tH Input Hold Time 

tDL;j;(MR) MREO Delay From Falling Edge of 
Clock, MREO Low 

MREO tDH<!>(MR) MREO Delay From Rising Edge of 
Clock, MREO High 

tDH;P(MR) MREO Delay From Falling Edge of 
Clock, MREO High 

tw(MRL) Pulse Width, MREO Low 

tw(MRH) Pulse Width, MREO High 

tDL<P(IR) 10RO Delay From Rising Edge of 
Clock, 10RO Low 

tDL;j;(IR) 10RO Delay From Falling Edge of 
10RO Clock, 10RO Low 

tDH<P(IR) 10RO Delay From Rising Edge of 
Clock, 10RO High 

tDH;j;(lR) 10RO Delay From Falling Edge of 
Clock, 10RO High 

tDL<P(RD) RD Delay From Rising Edge of Clock, 
RD Low 

RD tDL;j;(RD) RD Delay From Falling Edge of Clock, 
RD Low 

tDH<P(RD) RD Delay From Rising Edge of Clock, 
RD High 

tDH;P(RD) RD Delay From Falling Edge of Clock, 
RD High 
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MIN MAX UNIT TEST CONDITION 

.4 [12] Ilsec 
180 (D) nsec 
180 2000 nsec 

30 nsec 

145 nsec 
110 nsec 

[1] nsec CL = 50pF 

[2] nsec 

[3] nsec Except T3-Ml 

[4] nsec 

250 nsec 
90 nsec 

50 nsec 

60 nsec CL = 50pF 

[5] nsec 

[6] nsec 
[7] nsec 
0 nsec 

100 nsec 

100 nsec 

100 nsec CL = 50pF 

[8] nsec 
[9] nsec 

90 nsec 

110 nsec CL = 50pF 

100 nsec 

110 nsec 

100 nsec 

130 nsec CL = 50pF 

100 nsec II 
110 nsec 



AC CHARACTERISTICS (Cont.) 

SIGNAL SYM PARAMETER MIN MAX UNIT TEST CONDITION 

tDL<I>IWR) WR Delay From Rising Edge of Clock, 80 nsec 
WRLow 

WR tDL<j;IWR) WR Delay From Falling Edge of Clock, 90 nsec CL = 50pF 
WRLow 

tDH<I>IWR) WR Delay From Falling Edge of Clock, 100 nsec 
WR High 

1wIWRL) Pulse Width, WR Low [10] nsec 

tDLlM1 ) Ml Delay From Rising Edge of Clock 130 nsec 
Ml Ml Low CL = 50pF 

tDHIM1) Ml Delay From Rising Edge of Clock, 130 nsec 
Ml High 

RFSH tDLlRF) RFSH Delay From Rising Edge of Clock, 180 nsec 
RFSH Low CL = 30pF 

tDHIRF) RFSH Delay From Rising Edge of Clock 150 nsec 
RFSH High 

WAIT tslWT) WAIT Setup Time to Falling Edge of 70 nsec 
Clock 

HALT tDIHT) HALT Delay Time From Falling Edge 300 nsec CL = 50pF 
of Clock 

INT tsllT) INT Setup Time to Rising Edge of Clock 80 nsec 

NMI twINML) Pulse Width, NMI Low 80 nsec 

BUSRO ts(BQ) BUSRO Setup Time to Rising Edge of 80 nsec 
Clock 

BUSAK tDLlBA) BUSAK Delay From Rising Edge of 120 nsec 
Clock, BUSAK Low CL = 50pF 

tDHIBA) BUSAK Delay From Falling Edge of 110 nsec 
Clock, BUSAK High 

RESET tslRS) RESET Setup Time to Rising Edge of 90 nsec 
Clock 

tFle) Delay to/from Float (MREO, IORO, 100 nsec 
RDandWRI) 

tmr Ml Stable Prior to IORO (Interrupt Ack.) [11] nsec 

NOTES 
1. Data should be enabled onto the CPU data bus when RD is active. During 

interrupt acknowledge data should be enabled when Ml and lORa are both 
active. 

[9] tw (MRH) = tw (<J>H) + tf -70 

[10] tw (WR) = te -40 

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

T A = 125°C Vee = 5 V ± 5% 
Add 10 nsec delay for each 50pF increase in load up to a maximum of 200pF for 
the data bus and 1 OOpF for address and control lines. 

4. Although static by design, testing guarantees tw (4)H) of 200 J.1sec maximum. 

[1] taem = tw (<J>H) + If -75 

[2] taci = te -80 

[3] tea = tw (<J>L) + tr -40 

[4] teaf = tw (<J>t) + tr -60 

[5] tdem = te -210 

[6] tde; = tw (<J>L) + tr -210 

[7] tedf = tw (<J>L) + tr -80 
[8] 1w (MRL) = Ie -40 

[11] tmr = 2tc + tw (<J>H) + If -80 

[12] te = tw (<J>H) + tw(<J>L) + tr + If 
LOAD CIRCUIT FOR OUTPUT 
Figure 3 

TEST POINT 
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AC CHARACTERISTICS 
MKB3880(P)-84 Z80A-CPU 
(T A = -55°C to 125°C, Vee = +5V, ±5%, Unless Otherwise Noted) 

SIGNAL SYM PARAMETER 

tc Clock Period 
tw(<I>H) Clock Pulse Width, Clock High 

<I> tw(<I>L) Clock Pulse Width, Clock Low 

t"f Clock Rise and Fall Time 

to(AO) Address Output Delay 

tF(AO) Delay to Float 

tacm Address Stable Prior to MREO 
(Memory Cycle) 

Ao.15 tac; Address Stable Prior to 10RO, RD or 
WR (I/O Cycle) 

tca Address Stable From RD, WR, 10RO 
or MREO 

tcaf Address Stable From RD or WR 
During Float 

tOlD) Data Output Delay 

tF(O) Delay to Float During Write Cycle 

tS4>(O) Data Setup Time to Rising Edge of 
Clock During M 1 Cycle 

DO-7 ts¥(O) Data Setup Time to Falling Edge at 
Clock During M2 to M5 

tdcm Data Stable Prior to WR (Memory 
Cycle) 

tdc; Data Stable Prior to WR (I/O Cycle) 

tcdf Data Stable From WR 

tH Input Hold Time 

tOL¥(MR) MREO Delay From Falling Edge of 
Clock, MREO Low 

MREO t OH4>(MR) MREO Delay From Rising Edge of 
Clock, MREO High 

tOH¢(MR) MREO Delay From Falling Edge of 
Clock, MREO High 

tw(MRL) Pulse Width, MREO Low 

tw(MRH) Pulse Width, MREO High 

tOL4>(lR) 10RO Delay From Rising Edge of 
Clock, 10RO Low 

tOL¥(IR) 10RO Delay From Falling Edge of 
10RO Clock, 10RO Low 

tOH;j;(IR) IORO Delay From Rising Edge of 
Clock, 10RO High 

tOH4>(IR) 10RO Delay From Falling Edge of 
Clock, 10RO High 

tOL4>(RO) RD Delay From Rising Edge of Clock, 
RD Low 

RD tOL¥(RO) RD Delay From Falling Edge of Clock, 
RD Low 

tOH4>(RO) RD Delay From Rising Edge of Clock, 
RD High 

tOH¢;(RO) RD Delay From Falling Edge of Clock, 
RD High 

XIII-5 

MIN MAX UNIT TEST CONDITION 

.25 [12] f.isec 
110 (D) nsec 
110 2000 nsec 

30 nsec 

110 nsec 
90 nsec 

[1] nsec CL = 50pF 

[2] nsec 

[3] nsec Except T3-M1 

[4] nsec 

170 nsec 
90 nsec 

50 nsec 

60 nsec CL = 50pF 

[5] nsec 

[6] nsec 
[7] nsec 
0 nsec 

20 85 nsec 

85 nsec 

85 nsec CL = 50pF 

[8] nsec 
[9] nsec 

75 nsec 

85 nsec CL = 50pF 

85 nsec 

85 nsec 

85 nsec 

95 nsec CL = 50pF II 
85 nsec 

85 nsec 



AC CHARACTERISTICS (Cont.) 

SIGNAL SYM PARAMETER MIN MAX UNIT TEST CONDITION 

tOL<I>(WR) WR Delay From Rising Edge of Clock, 65 nsec 
WRLow 

WR tOL~(WR) WR Delay From Falling Edge of Clock, 80 nsec CL '" 50pF 
WRLow 

tOH<I>(WR) WR Delay From Falling Edge of Clock, 80 nsec 
WR High 

tw(WRL) Pulse Width, WR Low [10] nsec 

tOL(Ml) M1 Delay From Rising Edge of Clock 100 nsec 
M1 M1 Low CL '" 50pF 

tOH(Ml) M1 Delay From Rising Edge of Clock, 100 nsec 
M1 High 

RFSH tOL(RF) RFSH Delay From Rising Edge of Clock, 130 nsec 
RFSH Low CL '" 50pF 

tOH(RF) RFSH Delay From Rising Edge of Clock 120 nsec 
RFSH High 

WAIT tS(WT) WAIT Setup Time to Falling Edge of 70 nsec 
Clock 

HALT to(HT) HALT Delay Time From Falling Edge 300 nsec CL '" 50pF 
of Clock 

INT ts(lT) INT Setup Time to Rising Edge of Clock 80 nsec 

NMI tw(NML) Pulse Width, NMI Low 80 nsec 

BUSRO ts(BQ) BUSRO Setup Time to Rising Edge of 50 nsec 
Clock 

BUSAK tOL(BA) BUSAK Delay From Rising Edge of 100 nsec 
Clock, BUSAK Low CL '" 50pF 

tOH(BA) BUSAK Delay From Falling Edge of 100 nsec 
Clock, BUSAK High 

RESET ts(RS) RESET Setup Time to Rising Edge of 60 nsec 
Clock 

tF(C) Delay to/From Float (MREO, IORO, 80 nsec 
RDandWR) 

tm, M1 Stable Prior to IORO (Interrupt Ack.) [11] nsec 

NOTES 
1. Data should be enabled onto the CPU data bus when AD is active. During 

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

[9] tw (MRH) '" tw (4)H) + t, -40 

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

TA = 125'e Vee = 5 V ± 5% 
Add 10 nsec delay for each 50pF increase in load up to a maximum of 200pF for 
the data bus and l00pF for address and control lines. 

4. Although static by deSign, testing guarantees tw (¢H) of 200 f.1sec maximum. 

[1] taem '" tw (4)H) + it -65 

[2] taei '" te -70 

[3] tea '" tw (4)L) + t, -50 

[4] tea' '" tw (4)L) + t, -45 

[5] ldem '" te -1 70 

[6] tdei '" tw (4)L) + t, -170 

[7] ted' '" tw (4)L) + t, -70 

[8] tw (MRL) '" te -30 

[10] tw (WR) '" te -30 

[11] tm, '" 2te + tw (4)H) + t, -65 

[12] te '" 6w (4)H) + tw(4)L) + t, + t, 

LOAD CIRCUIT FOR OUTPUT 
Figure 4 

TEST POINT 
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A.C. TIMING DIAGRAM 
Timing measurements are made at the following voltages, unless otherwise specified. 
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MOSTEl{@ 
MILITARY IHIGH-REL PRODUCTS 

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

FEATURES 

o Two independent 8 bit bidirectional peripheral interface 
ports with 'handshake' data transfer control 

o Interrupt driven 'handshake' for fast response 

o Anyone 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 
tra nsistors 

o Typical ordering: MKB3881 P-80 2.5 MHz Z80-P10 
MKB3881 P-84 4.0 MHz Z80-P10 

o Single 5 volt supply and single phase clock required 

o Fully processed to MIL-STD-883 Method 5004, Class B. 
-55°C to 125°C temperature range 

o MKI3881 available for Industrial/Hi-Rei users 

PIO BLOCK DIAGRAM 

c." 
INTERFACE 

PERIPHERAL 
INTERFACE 

DATA OR CONTROL 

} HANDSHA"'E 

} HANDSHAKE 

Parallel 1/0 Controller 
MKB3881 (P)-80/84 

DESCRIPTION 

The Z80 Parallel I/O Circuit is a programmable, two port 
device which provides a TIL compatible interface between 
peripheral devices and the Z80-CPU. The CPU can 
configure the Z80-P10 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-P10 include most keyboards, paper tape readers and 
punches, printers, PROM programmers, etc. The Z80-P10 
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-P10 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 ofthe 
Z80-CPU during I/O 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 PIN CONFIGURATION 

, 
'. 

, ' ., 

'. 
'. , 
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MOSTEI{. 
MILITARY IHIGH-REL PRODUCTS 

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

FEATURES 

o 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 CountlTimeout outputs 
capable of driving Darl ington transistors 

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

o Da isy cha i n priority interrupt logic i ncl uded to provide for 
automatic interrupt vectoring without external logic 

o Typical ordering: MKB3882P-80 2.5 MHz Z80-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 

o MKI3882 available for Industrial Hi-Rei users 

ZSO-CTC BLOCK DIAGRAM 

CONTROL 
LINES 

~~~~O~~~NT / 
CLOCK/TRIGGER 0 

ZERO COUNTt 
TIMEOUT 1 

ZERO COUNT/ 
TIMEOUT 2 

CLOCK/TRIGGER 2 

Counter Timer Circuit 
MKB3882 (P/J)-80/84 

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 oftheZ80-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 0 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 0 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. 

ZSO-CTC PIN CONFIGURATION 

". 
", 

CHI',. 
CONTROL ..,!4 
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I!IUNITED 
TECHNOLOGIES 
MOSTEK 

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 VLSI 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 MKB68000 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/O 
• 14 Addressing Modes 

PROGRAMMING MODEL 
Figure 1 
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SCREENED TO MIL-STD-883 
16-BIT MICROPROCESSOR 

MKB68000 

MKB68000 
Figure 2 

PIN ASSIGNMENT 
Figure 3 
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MKI INDUSTRIAL HIGH RELIABILITY 
PRODUCTS 

The MKI family of memories and microprocessors is 
manufactured by Mostek to be cost-effective for industrial 
hi-rei 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 tightened 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 
Table 1 

INDUSTRY SYSTEM APPLICATION 
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WHY DEMAND GREATER DEVICE QUALITY 

From the user's standpoint, improved incoming inte· 
grated circuit quality means a lower cost at ownership, 

As devices are mounted onto boards and then assembled 
into 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 tor detection and replacement ot Ie 
tailures at various manufacturing stages. 
Figure 1 

At the component level. complex VLSI 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 board 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 carrying 
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 to find. 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-rei devices. 



Alternative 1. as noted before. can be very expensive. 
Usually. this option is reseNed 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 
SSI and 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 Ie 
manufacturer alone. For example. many VLSI devices can 
exhibit pattern and temperature sensitivities that may 
only become apparent years after their introduction. 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-rei 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 and stockroom 
inventories. 

The use of manufacturer screened hi-rei devices such as 
Mostek's MKI series. avoids all of the problems associated 
with other alternatives. Mostek is experienCed in every 
phase of volume VLSI production and test. Simply, quality 
and reliability are assured by letting "the experts do it". 

CONSIDERATION 
VARIABLES OF UPGRADING 

COMMERCIAL ICs THE CERTAINTIES OF BUYING MKI 
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MKI: ACHIEVING IMPROVED QUALITY 

Ie FAILURE MECHANISMS 

In typical usage, IC failures are traceable to random 
defects or errors that occurred at some stag'e 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 to 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 CDSW) 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 Y, 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 
Table 4 

·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. 

PRODUCTION STAGE 
FAILURE MECHANISMS 

POTENTIALLY INTRODUCED MKI CONTROLS 
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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 MKI 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
controlled waferfab 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, 
Th,is stress test, accomplished at higher than nominal 
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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 LSI 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 
decl ining throug hout the useful life of the device (20 years 
or more). Defective devices in this phase are random and 
infrequent and remain so until wearout sets in. 

Semiconductor failure rate V5, time 
Figure 2 

(44 - 160 HRS, C,C 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 time before delivery is 
eliminated. In short, the use of MKI ICs can help minimize 
system cost and maximize customer satisfaction, 



MKI PRODUCTS AND ORDERING 
INFORMATION 

MKI industrial hi-rei components are produced by the 
Military Products Department at Mostek using QPL 
facilities. Table 6 shows currently available and planned 

MKI Device listing 
Table 6 

PART NUMBERING 

Example: MKI4116J-73 

MK 
Mostek Corp. 
standard 
prefix 

Device screening 
level: 
I = Industrial 

Hi-Rei 

4116 

Mostek 
generic 
part 
number 

future MKI products. Generally. every MKI device Is also 
available screened to Method 5004. Class B of MIL-STD-883 
(prefixed "MKB"). 

J 

Package: 
J = cerdip 
p= ceramic 
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side­
brazed 
DIP 

7 

Temperature: 
-40/+85°C 
for MKI Products 

t 1982 Introduction 

3 

Access time: 
device 
dependent 
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MOSTEI<. 
MILITARY IHIGH-REL PRODUCTS 

Extended Temperature, Extended Burn-in Industrial Processing 

2048 X 8-Bit UV Erasable PROM 

FEATURES 

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

D Extended operating temperature (-40°C::; T A::; 85°C) 

D Pin compatible with Mostek's BYTEWYDETM memory 
family 

D Single +5 volt power supply during read operation 

D Fast 450ns access time in read mode 

D Low power dissipation: 633 mW max active 

D Power down mode: 165 mW max standby 

DESCRIPTION 

The MKI2716 is a 2048 x 8 bit electrically program­
mable/ultraviolet erasable read only memory. The circuit 
is fabricated with Mostek's advanced N-channel silicon gate 
technology for the highest performance and reliability. The 
MKI2716 offers significant advances over hardwired logic 
cost, system flexibility, turnaround time and performance. 

The MKI2716 has many useful system oriented features 
including a standby mode of operation which lowers the 
device power from 633mW maximum active power to 
165mW maximum for an overall savings of 75%. 

BLOCK DIAGRAM '.'"'"', 
Figure 1 ~_v" 

X 
DECODER 

16.3848IT 
CELL MATRIX 

NOTE: Pin 18 and 20 have been renamed for compatibility with presently 
available 16K, 32K and 64K ROMs and future generation 32K and 64K 
EPROMs All other specifications for this device remain unaffected by this 
change 

MKI2716(J)-77/78 
D Three state output OR-tie capability 

D Five modes of operation for greater system flexibility (see 
Table) 

D Single programming requirement: single location 
programming with one 50 msec pulse 

D Military MKB version available (-55°C to 125°C) 

D TTL compatible in all operating modes 

D Standard 24 pin DIP with transparent lid 

MODE SELECTION 

Pin CE/PGM OE 

Mode (18) (20) 

Read V'L V'L 

Standby V,H Don't 
Care 

Program Pulsed V ,H 

V'L to V,H 

Program V'L V'L 
Verify 

Program V'L V,H 
Inhibit 

V cc(24) = 5V all modes 

PIN CONNECTIONS 
Figure 2 .---.--.--

PIN NAMES 

A71 

A62 

As 3 

A.4 

A35 

A2 6 

A,7 

AD 8 

0 0 9 

0,10 

0 211 

GND12 

24Vcc 

23 A• 

22Ag 

21 v" 
200E 

19A,o 

18CE 

1707 

1606 

150s 

140 • 

130 3 

Vpp 

(21) 

+5 

+5 

+25 

+25 

+25 

Output 

Valid Out 

Open 

Input 

Valid Out 

Open 

AD - A 1 D Addresses 
CE/PGM Chip Enablel 

Program 

OE 
0 0 , a, 

Output Enable 
Outputs 
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ABSOLUTE MAXIMUM RATINGS* 
Voltage on any pin relative to Vss (Except Vpp) ................................................... --0.3 V to +6 V 
Voltage on Vpp supply pin relative to Vss ............................••......................... --0.3 V to +28 V 
Operating Temperature T A (Ambient) .........................................•.......•...• -40°C:S; T A:S; 85°C 
Storage Temperature (Ambient) ................ " .. , .................................... -65°C:S; TA:S; +125°C 
Power Dissipation .................................................................................. 1 Watt 
Short Circuit Output Current ............... , ......................................................... 50 mA 
·Stresses greater than those listed under "Absolute Maximum Ratings" maycause permanent damage tathe 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 
HO°C :s; T A:S; 85°C) 

SYM PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

DC ELECTRICAL CHARACTERISTICS'·2.4.8 

(-40°C:S; T A:S; 85°C) (V cc = +5 V ± 5%, Vpp = V cel2 

SYM PARAMETER 

ICCl V cc Standby Power Supply 
Current (OE = VIL; CE =VIH) 

ICC2 V cc Active Power Supply 
Current (OE = CE = Vld 

IpPl Vpp Current (Vpp = 5.25 V) 

VOH Output High Voltage 
(lOH = -400 p,A) 

VOL Output Low Voltage 
(IOL = 2.1 mAl 

IlL Input Leakage Current 
(VIN = 5.25 V) 

IOL Output Leakage Current 
(Vour = 5.25 V) 

AC ELECTRICAL CHARACTERISTICS,,2,6 
(-40°C :s; T A :s; 85°C) (V cc = +5 V ± 5%, V pp = V cel2 

SYM PARAMETER 

tACC Address to Output Delay 
(CE = OE = VIL) 

tCE CE to Output Delay 
(OE = VIL) 

tOE Output Enable to Output 
Delay (CE = Vld 

tOF Chip Deselect to Output 
Float (CE = Vld 

tOH Address to Output Hold 
(CE = OE = VIL) 

-77 
MIN 

0 

0 
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MIN TYP MAX UNITS NOTES 

2.0 Vcc+1 V 

--0.1 0.8 V 

MIN TYP MAX UNITS NOTES 

10 30 mA 2 

57 115 mA 2 

10 mA 2 

2.4 V 

.45 V 

10 JJ.A 

10 JJ.A 

-78 
MAX MIN MAX UNITS NOTES 

390 450 ns 

390 450 ns 5 

150 150 ns 9 

130 0 130 ns 8 

0 ns 



RECOMMENDED AC OPERATING CONDITIONS AND ELECTRICAL CHARACTRISTICS'·2.6.7 
(T A = 25°C ± 5°C)(V cc = +5V ± 5%, Vpp = 25V ± 1 V) 

SYM PARAMETER MIN 

tAS Address Setup Time 2 

tOES OE Setup Time 2 

tos Data Setup Time 2 

tAH Address Hold Time 2 

tOEH OE Hold Time 2 

tOH Data Hold Time 2 

tOF Output Enable to Output Float 0 

tOE Output Enable to Output Delay 

tpw Program Pulse Width 45 

tpRT Program Pulse Rise Time 5 

tPFT Program Pulse Fall Time 5 

PROGRAM OPERATION NOTES: 
1. Vee must be applied at the same time or before Vpp and removed after or atthe 

same time as Vpp. To prevent damage to the device it must not be inserted into a 
board with Vpp at 25V. 

TYP MAX UNITS 

J.ls 

J.lS 

J.lS 

J.lS 

J.lS 

J.lS 

130 ns 

120 ns 

50 55 ms 

ns 

ns 

4. CE/PGM - VIL 
5. CE/PGM - VIH 
6. tT - 20nsec 

NOTES 

4 

4 

2. Care must be taken to prevent overshoot of the Vpp supply when switching to 
-25V. 

7. 1 V or 2V for inputs and 8V or 2V for outputs are used as timing reference levels. 

3. O.4SV <; VIN <; S.2SV 

MKI INDUSTRIAL HI-REL SCREENING 
Figure 3 

Screen 

Package Assembly Die Inspect 
Pre-Seal Inspect 

Environmental Temperature Cycle 
Centrifuge 
Fine Leak 
Gross Leak 

Electrical Electrical Screens 

Voltage Stress (DRAMs only) 
Burn-in 
QA Acceptance Hermeticity 

Electrical Tests 

Visual/Mechanical 

Solderability 
Pre-shipment Inspect 

8. Although speed selections are made for read operation all programming 
specifications are the same for all dash numbers. 

MIL-STD 883 Method Reqmt. 

75X Mostek Spec. 100"'{' 
30X-60X Mostek Spec. 100% 

1010 Condo C, 5 Cycles 100% 
2001 Condo D, 20Kg Y} 100% 
1014 Condo B, 1 X 10- atm cc/sec 100% 
Mostek Spec. 100% 
5005 Grp. A electrical sub-groups, testing conditions 100% 
and limits which guarantee ac, dc and functional 
performance over the full temperature range. 
1015 Condo D, 10 hrs. min., 125°C lQ()O'{' 

1015 Condo 0,44 hrs. min., 125°C lQ()O'{' 

Fine and gross leak samples .25%AQL 
5005 Grp. A sample testing to guarantee .4%AQL 
performance to data sheet over full temp. range. 
Visual tests to guarantee marking, construction and .65%AQL 
mechanical integrity 

LTPD 10 
.65%AQL 
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CAPACITANCE 
(TA = 25°C) 8 

SYM PARAMETER 

CIN Input Capacitance 

COUT Output Capacitance 

READ OPERATION NOTES: 

1. Vee must be applied on or before Vpp and removed after or at the same time as 
Vpp. 

2. Vpp and Vee 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 VSS. 
4. Load conditions :::0 ITIL load and 1 COpE, tr = tF - 20n5, reference levels are 1 Vand 

2V for inputs and .BV and 2V for outputs 

PROGRAM OPERATIONs 
RECOMMENDED DC OPERATING CONDITIONSs 

(TA = 25°C ± 5°C)(Vee = +5V ± 5%, Vpp = 25V ± 1V) 

SYM PARAMETER 

VIL Input Low Level 

VIH Input High Level 

DC ELECTRICAL CHARACTERISTICS 
(TA = 25°C ± 5°C) (Vee = +5V ± 5%, Vpp = 25V ± 1V) 

SYM PARAMETER 

IlL Input Leakage Current 

lee Vee Power Supply Current 

IpPl Vpp Supply Current 

IpP2 Vpp Supply Current during 
Programming Pulse 

TYP MAX UNITS NOTES 

4 6 pF 6 

8 12 pF 6 

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

6. Effective Capacitance calculated from the equation C :::::: ~ ~ where!:::. V ::;: 3V. 

7. Typical numbers are for TA = 25°C and VCC = 5.0V. 
8. tOF is applicable to both CE and QE, whichever occurs first. 

9. DE may follow up to tACC-tOE afterthefalling edge of CE without effecting tACC' 

MIN MAX UNITS NOTES 

-0.1 0.8 V 

2.0 Vee + 1 V 

MIN MAX UNITS NOTES 

10 JJA 3 

100 mA 

10 mA 4 

30 mA 5 
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MOSTEI(. 
MILITARY IHIGH-REL PRODUCTS 

Extended Temperature, Extended Burn-In Industrial Processing 

Z80/Z80A Central Processing Unit 

FEATURES 

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

o -4Q°C to 85°C temperature range 

o Two speeds 

• 2.5 MHz MKI3880(P)-70 (Z80 CPU) 
• 4.0 MHz 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 TIL MSI packages 
can be combined to form a simple controller. With additional 
memory and I/O 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 
ZSO-CPU BLOCK DIAGRAM 
Figure 1 

INSTRUCTION 
OECODE 

./'--.......... 
""" ___ /1 CPU 

" CPU AND 
SYSTEM 
CONTROL 
SIGNALS 

CONTROL 

MK13880-70/74 

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 625 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 I/O 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. 

ZSO PIN CONNECTIONS 

Figure 2 {'" "...--------, 

""'" SYSTEM u:mtl 
CONTROL RD 

"" 
RFSii" 

{

Hill 

iYA1T" 

CPO iiii't 
CONTROL NMi 

.....,. 
~~ {"""" 
CONTROL BUSAK 

., . . ,. 

Z80 CPU 

MKI3880(P)-70 

MKI3880(P)-74 
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ABSOLUTE MAXIMUM RATINGS* 
Temperature Under Bias ..................................................................... -40°C to +85°C 
Storage Temperature .................................................................... " . -65°C to +150°C 
Voltage on Any Pin with Respect to Ground ..................................................... -0.3 V to + 7 V 
Power Dissipation .................................................................................. 1.5 W 

*Stressesabove those listed under "Absolute Maxim'urn Ratings" maycause permanent damage tathe 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 absolute maximum rating 
conditions for extended periods may affect device reliability. 

RECOMMENDED DC OPERATING CONDITIONS 
(T A ~ -40°C to 85°C, Vee ~ 5 V ± 5% unless otherwise specified) 

SYM PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

VILe Clock Input Low Voltage -0.3 0.8 V 

VIHe Clock Input High Voltage Vee-·6 Vee+·3 V 

VIL Input Low Voltage -0.3 0.8 V 

VIH Input High Voltage 2.4 Vee V 
All inputs except NMI 

VIH(NMI) Input High Voltage (NMI) 2.7 Vee V 

DC ELECTRICAL CHARACTERISTICS 
(T A = -40°C to 85°C, Vee = 5 V ± 5% unless otherwise specified) 

SYM PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

VOL Output Low Voltage 0.4 V IOL = 1.8mA 

VOH Output High Voltage 2.4 V IOH = -250 JJA 

Icc Power Supply Current 200 mA 

III Input Leakage Current ±10 JJA VIN = o to Vee 

ILOH Tri-State Output Leakage 
Current in Float 10 JJA VOUT = 2.4 to Vee 

ILOL Tri-State Output Leakage 
Current in Float -10 JJA VOUT= 0.4V 

ILD Data Bus Leakage Current 
In Input Mode ±10 JJA O<VIN<Vee 

XIV-12 



AC ELECTRICAL CHARACTERISTICS 
MKI3880(P)-70 Z80-CPU 
(T A = -40°C to 85°C, Vee = +5 V, ±5%, Unless Otherwise Noted) 

~IGNAL SYM PARAMETER 

te Clock Period 
t.v(cI>H) Clock Pulse Width, Clock High 

cI> tw(cI>L) Clock Pulse Width, Clock Low 

tr,f Clock Rise and Fall Time 

to(AOI Address Output Delay 

tF(AO) Delay to Float 

taem Address Stable Prior to MREO 

Ao-15 tae; 

(Memory Cycle) 
Address Stable Prior to 10RO, RD or 
WR (1/0 Cycle) 

tea Address Stable From RD, WR, 10RO 
or MREO 

teaf Address Stable From RD or WR 
During Float 

to(OI Data Output Delay 

tF(O) Delay to Float During Write Cycle 

tS<I>(O) Data Setup Time to Rising Edge of 
Clock During M1 Cycle 

0 0 .7 ts'¥(O) Data Setup Time to Falling Edge at 
Clock During M2 to M5 

tdem Data Stable Prior to WR (Memory 
Cycle) 

tde; Data Stable Prior to WR (1/0 Cycle) 

tcdf Data Stable From WR 

tH Input Hold Time 

tOL(i;(MRI MREO Delay From Falling Edge of 

MRro 
Clock, MREO Low 

tOH<I>(MRI MREO Delay From Rising Edge of 
Clock, MREO High 

tOH<P(MR) MREO Delay From Falling Edge of 
Clock, MREO High 

1:w(MRL) Pulse Width, MREO Low 

1:w(MRH) Pulse Width, MREO High 

tOL<P(IR) 10RO Delay From Rising Edge of 
Clock, 10RO Low 

tOL<P(lRI 10RO Delay From Falling Edge of 
10RO Clock, 10RO Low 

tOH<P(IR) 10RO Delay From Rising Edge of 
Clock, 10RO High 

tOH(i;(IRI 10RO Delay From. Falling Edge of 
Clock, 10RO High 

tOL<I>(ROI RD Delay From Rising Edge of Clock, 
RD Low 

RD tOL¥(RO) RD Delay From Falling Edge of Clock, 
RD Low 

tOH<I>(ROI RD Delay From Rising Edge of Clock, 
RD High 

tOH<$(RO) RD Delay From Falling Edge of Clock, 
RD High 

XIV-13 

MIN MAX UNIT TEST CONDITIONS 

.4 [12] !-,sec 
180 (D) nsec 
180 2000 nsec 

30 nsec 

145 nsec 
110 nsec 

[1] nsec CL = 50pF 

[2] nsec 

[3] nsec Except T3-M 1 

[4] nsec 

250 nsec 
90 nsec 

50 nsec 

60 nsec CL = 50pF 

[5] nsec 

[6] nsec 
[7] nsec 
0 nsec 

100 nsec 

100 nsec 

100 nsec CL = 50pF 

[8] nsec 
[9] nsec 

90 nsec 

110 nsec CL = 50pF 

100 nsec 

110 nsec 

100 nsec 

130 nsec CL = 50pF 

100 nsec 

110 nsec 



AC ELECTRICAL CHARACTERISTICS (Cont.) 
(TA = -40°C to 85°C, Vcc = +5 V, ± 5%, unless otherwise noted) 

SIGNAL SYM PARAMETER MIN MAX UNIT TEST CONDITIONS 

tOL<I>(WR) WR Delay From Rising Edge of Clock, 
WRLow 

WR tOL<$(WRI WR Delay From Falling Edge of Clock, 
Vi7IITOvii 

tOH<I>(WR) WR Delay From Falling Edge of Clock, 
WR High 

IW(WRL) Pulse Width, WR Low 

tOL(Ml) M1 Delay From Rising Edge of Clock 
M1 M1 Low 

tOH(Ml) M1 Delay From Rising Edge of Clock, 
M1 High 

RFSH tOL(RF) RFSH Delay From Rising Edge of Clock, 
RFSH Low 

tOH(RF) RFSH Delay From Rising Edge of Clock 
RFSH High 

WAIT tS(WT) WAIT Setup Time to Falling Edge of 
Clock 

HALT to(HT) HALT Delay Time From Falling Edge 
of Clock 

INT ts(IT) INT Setup Time to Rising Edge of Clock 

NMI tw{NML) Pulse Width, NMI Low 

BUSRO ts(BQ) BUSRO Setup Time to Rising Edge of 
Clock 

BUSAK tOL(BA) BUSAK Delay From Rising Edge of 
Clock, BUSAK Low 

tOH(BA) BUSAK Delay From Falling Edge of 
Clock, BUSAK High 

RESET ts(RS) RESET Setup Time to Rising Edge of 
Clock 

tF(C) Delay to/from Float (MREO, IORO, 
RD andWRI) 

tmr M 1 Stable Prior to IORO (Interrupt Ack.) 

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 IORO are both 
active. 

80 nsec 

90 nsec CL = 50pF 

100 nsec 

[10) nsec 

130 nsec 
CL = 50pF 

130 nsec 

180 nsec 
CL = 30pF 

150 nsec 

70 nsec 

300 nsec CL = 50pF 

80 nsec 

80 nsec 

80 nsec 

120 nsec 
CL = 50pF 

110 nsec 

90 nsec 

80 nsec 

[11) nsec 

[11] 'mr = 2le + 'w (<PH) + If -80 
[12] Ie = Iw (<PH) + 'wI<PL) + 'r + If 

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

TA = 85°e Vee = 5V ± 5% 

LOAD CIRCUIT FOR OUTPUT 
Figure 3 

Add 10 nsec delay for each 50pF increase in load up to a maximum of 200pF for 

the data bus and 1 OOpF for address and control lines. 
D. Although static by design, testing guarantees tw (4)H) of 200 /Lsec maximum. 

[1] laern = Iw (<PH) +tf -75 
[2] laei = le -80 
[3] lea = 'w (<pL) + Ir -40 
[4] 'eaf = 'w (<pL) + 'r -60 
[5] 'dern = le -210 
[6] 'dei = 'w (<pL) + 'r -210 
[7] lcd(~ (<pL) + tr -80 
[8] Iw (MHL) = Ie -40 
[9] Iw (MRH) = Iw (<PH) + If -70 
[10] 'w(WR) = le-40 
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AC ELECTRICAL CHARACTERISTICS 
MKI3880(P)-74 Z80A-CPU 
(T A = -40°C to 85°C, Vee = +5V, ±5%, Unless Otherwise Noted) 

SIGNAL SYM PARAMETER 

te Clock Period 
tw(<I>H) Clock Pulse Width, Clock High 

<I> tw(<I>L) Clock Pulse Width, Clock Low 

tr,f Clock Rise and Fall Time 

tD(AD) Address Output Delay 

tF(AD) Delay to Float 

taem Address Stable Prior to MREO 
(Memory Cycle) 

Ao-15 taei Address Stable Prior to 10RO, RD or 
WR (I/O Cycle) 

tea Address Stable From RD, WR, 10RO 
or MREO 

teaf Address Stable From RD or WR 
During Float 

tD(D) Data Output Delay 

tF(D) Delay to Float During Write Cycle 

tS<t>(D) Data Setup Time to Rising Edge of 
Clock During M1 Cycle 

DO_7 tS~(D) Data Setup Time to Falling Edge at 
Clock During M2 to M5 

tdem Data Stable Prior to WR (Memory 
Cycle) 

tdei Data Stable Prior to WR (I/O Cycle) 

tedf Data Stable From WR 

tH Input Hold Time 

tDL~(MR) MREO Delay From Falling Edge of 
Clock, MREO Low 

MREO tDH<t>(MR) MREO Delay From Rising Edge of 
Clock, MREO High 

tDH~(MR) MREO Delay From Falling Edge of 
Clock, MREO High 

tw(MRL) Pulse Width, MREO Low 

tw(MRH) Pulse Width, MREO High 

tDL<t>(IR) IORO Delay From Rising Edge of 
Clock, 10RO Low 

tDLij;(IR) 10RO Delay From Falling Edge of 
10RO Clock, 10RO Low 

tDH;j;(IR) IORO Delay From Rising Edge of 
Clock, 10RO High 

tDH<t>(IR) 10RO Delay From Falling Edge of 
Clock, 10RO High 

tDL<t>(RD) RQ.Pelay From Rising Edge of Clock, 
RD Low 

RD tDLij;(RD) RD Delay From Falling Edge of Clock, 
RD Low 

tDH<t>(RD) RD Delay From Rising Edge of Clock, 
RD High 

tDH¥(RD) RD Delay From Falling Edge of Clock, 
RD High 

MIN 

.25 
110 
110 

[1] 

[2] 

[3] 

[4] 

35 

50 

[5] 

[6] 
[7] 
0 

20 

[8] 
[9] 
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MAX UNIT TEST CONDITIONS 

[12] ,.,sec 
(D) nsec 

2000 nsec 
30 nsec 

110 nsec 
90 nsec 

nsec CL = 50pF 

nsec 

nsec Except T3-M1 

nsec 

170 nsec 
90 nsec 

nsec 

nsec CL = 50pF 

nsec 

nsec 
nsec 
nsec 

85 nsec 

85 nsec 

85 nsec CL = 50pF 

nsec 
nsec 

75 nsec 

85 nsec CL = 50pF 

85 nsec 

85 nsec 

85 nsec 

95 nsec CL = 50pF 

85 nsec 

85 nsec II 



AC ELECTRICAL CHARACTERISTICS (Cont.) 
(T A = -40°C to 85°C, V cc = +5 V, ± 5%, unless otherwise noted) 

SIGNAL SYM PARAMETER MIN MAX UNIT TEST CONDITIONS 

tOL<I>(WR) WR Delay From Rising Edge of Clock, 
WRLow 

WR tOL<I>(WR) WR Delay From Falling Edge of Clock, 
WRLow 

tOH<I>(WR) WR Delay From Falling Edge of Clock, 
WR High 

tw(WRL) Pulse Width, WR Low 

tOl(Ml ) Ml Delay From Rising Edge of Clock 
Ml Ml Low 

tOH(Ml) Ml Delay From Rising Edge of Clock, 
Ml High 

RFSH tOl(RF) RFSH Delay From Rising Edge of Clock, 
RFSH Low 

tOH(RF) RFSH Delay From Rising Edge of Clock 
RFSH High 

WAIT tS(WT) WAIT Setup Time to Falling Edge of 
Clock 

HALT to(HT) HALT Delay Time From Falling Edge 
of Clock 

INT ts(IT) INT Setup Time to Rising Edge of Clock 

NMI tw(NML) Pulse Width, NMI Low 

BUSRO ts(BQ) BUSRO Setup Time to Rising Edge of 
Clock 

BUSAK tOl(BA) BUSAK Delay From Rising Edge of 
Clock, BUSAK Low 

tOH(BA) BUSAK Delay From Falling Edge of 
Clock, BUSAK High 

RESET ts(RS) RESET Setup Time to Rising Edge of 
Clock 

tF(C) Delay to/From Float (MREO, IORO, 
RDandWR) 

tmr Ml Stable Prior to IORO (Interrupt Ack.) 

NOTES. 
A. Data should be enabled onto the CPU data bus when AD is active. During 

interrupt acknowledge data should be enabled when M1 and IORO are both 
active, 

65 nsec 

80 nsec CL = 50pF 

80 nsec 

[10] nsec 

100 nsec 
CL = 50pF 

100 nsec 

130 nsec 
CL = 50pF 

120 nsec 

70 nsec 

300 nsec CL = 50pF 

80 nsec 

80 nsec 

50 nsec 

100 nsec 
CL = 50pF 

100 nsec 

60 nsec 

80 nsec 

[11] nsec 

[10] Iw (WRI = Ie -30 
[11] Imr = 21e + Iw (<I>HI + If -65 
[12] Ie = Iw (<I>HI + Iw (<I>LI + Ir + If 

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

TA = 85'e Vee = 5V ± 5% 

LOAD CIRCUIT FOR OUTPUT 
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 tw (<f>H) of 200 J.tsec maximum 
[1] laem = Iw (<I>HI + If -65 
[2] laei = Ie -70 
[3] lea = Iw (<I>LI + Ir -50 
[4] leaf = Iw (<I>LI + Ir -45 
[5] Idem = Ie -170 
[6] Idei = Iw(<I>LI + Ir -170 
[7] Icdt = Iw (<I>LI + Ir -70 
[8] Iw (liifltLl = Ie -30 
[9] Iw (MRHI = Iw (<I>HI + If -40 

TEST POINT 

FROM OUTPUT 
UNDER TEST --r----t----K 
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CAPACITANCE 
T A = 25°C, f = 1 MHz 

SYM PARAMETER MAX UNIT TEST CONOITIONS 

C<I> Clock Capacitance 35 pF Unmeasured Pins 

CIN Input Capacitance 5 pF Returned to Ground 

COUT Output Capacitance 10 pF 

AC TIMING DIAGRAM 
Figure 5 "1 " "0" 

Timing measurements are made at the following voltages, unless otherwise specified. 

~O} 

Ao_1s= y..H-_-_-__ -_-tt----_-_-_-1_k./ ''---H------t-----j-,/}< ___ _ 

CLOCK Vee-.6 
OUTPUT 2.0V 
INPUT 2.4V 
FLOAT ;:, V 
NMI 2.7V 

-- , , 

.BV 

.BV 

.BV 
±05V 

---- ~;.'~~-- f--~---

'0'0' - ""- r--
_ - vt--+-tt--tt-'H-t+t.l.l 'FlO} 

M1 - 1,,'_DL_'M_1)-tt __ ._DH_'M_'_'_-t1,..../~/I- ~DH'R.r")'r-' 1----- -- --- ~---
{

IN 

°0_7 
OUT 

tOLIRFJ_ 

~:::~~~-'-.-'-m::-I~~-·-D-L·-'i+lIi!-'--'-DH.:..:...'M-R-'_-++-/ ...... D.±- wf,;::' ~ 'DHirR'- );~t __ ~ ___ ~'C' 
F:l -- 'w,m- /'t--f--tt--i1 I ___ ..,." tOL<I> (RD) tOH4>(RDI- tOH'iIROI-

RD ;Jr--+l--t---t-+-.., h, _ __ r-
l't-;:.DO'"L~!-,'W:::"R:l'ft--_tn; 

----+---1+-----1-1----++--+---1-1---++--"'"'- tOH4>[WR) '<Iom-X 'w,iN'iIi:, r .. __ .r-
tOl$I!Rl I tOL4>URJ -

IORQ----II--.-m'---+l-~" 'DHOIIR,- }Ir--++--+----++-,.+-; him 'Dii"RI- kh"._.r­
~IROltOH4>IRO'" 1-: 

Ro----tt------t~~--+--++--.. II ,rh,. _.r-
~.OL.,W:::R:;-, ... ~ft--+'Pk '" tOH4>IWR)-

h .. _.r-
tdci 

iNA 

::: _________ F '"k--__ '''"'::J ~ 5-
INT ----------------'>C -Y-'----
NMi ~---

_________________ '_W'_NML_"' __ ~~ __________ _....·t=-~ 
BUSRQ ____ ~ 

tOlISA) 
tOHI8AI 

BUSAK ____________ ~DS(RSI tH ,-__ __ 

RESET " ____ I , _______ _ 
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MKI INDUSTRIAL HI-REL SCREENING 
Figure 6 

Screen 

Package Assembly Die Inspect 
Pre-Seal Inspect 

Environmental Temperature Cycle 
Centrifuge 
Fine Leak 
Gross Leak 

Electrical Electrical Screens 

Voltage Stress (DRAMs only) 

Burn-in 

QA Acceptance Hermeticity 
Electrical Tests 

Visual/Mechanical 

Solderabil ity 
Pre-shipment Inspect. 

MIL-STD 883 Method Reqmt. 

75X Mostek Spec. 100% 
30X-60X Mostek Spec. 100% 

1010 Condo C, 5 Cycles 100% 
2001 Condo D, 20Kg Yj 100% 
1014 Condo B, 1 X 10' atm cc/sec 100% 
Mostek Spec. 100% 

5005 Grp. A electrical sub-groups, testing condi- 100% 
tions and limits which guarantee ac, dc and 
functional performance over the full 
temperature range. 

1015 Condo D, 10 hrs. min., 125°C 100% 

1015 Condo D, 44 hrs. min., 125°C 100% 

Fine and gross leak samples .25%AOL 
5005 Grp. A sample testing to guarantee .4%AOL 
performance to data sheet over full temp. range. 
Visual tests to guarantee marking, construction .65%AOL 
and mechanical integrity 

LTPD 10 
.65%AOL 
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MOSfEI{. 
MILITARY IHIGH-REL PRODUCTS 

Extended Temperature, Extended Burn-in Industrial Processing 

FEATURES 

o Two independent 8 bit bidirectional peripheral interface 
ports with 'handshake' data transfer control 

o Interrupt driven 'handshake' for fast response 

o Anyone 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 -40°C to +85°C operating range 

o 44 hour Mil Spec burn in 

o MKB3881 available for military requirements per 
MIL-STD-883B 

o Typical ordering: MKI3881 P-70 2.5 MHz Z80-P10 
MKI3881 P-74 4.0 MHz Z80-P10 

PIO BLOCK DIAGRAM 

C'" 
INTERFACE 

PERIPHERAL 
INTERFACE 

Parallel 1/0 Controller 
MKI3881'-70/74 

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-P10 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-P10 include most keyboards, paper tape readers and 
punches, printers, PROM programmers, etc. The Z80-P10 
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-P10 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 Pia 
permits full usage ofthe efficient interrupt capabilities ofthe 
Z80-CPU during 1/0 transfers. All logic necessary to 
implement a fully nested interrupt structure is included in 
the Pia so that additional circuits are not required. Another 
unique feature of the Pia is that it can be programmed to 
interrupt the CPU on the occurrence of specified status 
conditions in the peripheral device. For example, the Pia 
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 PIN CONFIGURATION 

,~,".""{,,,, .. ~ :: 
C""TROL INTENA,:'.'i:'22 17l9'1J 

'----~ 
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MOSTEI{. 
MILITARY IHIGH-REL PRODUCTS 

Extended Temperature, Extended Burn-in Industrial Processing 

FEATURES 

o 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 Countlero 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 lero 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 

o 44 hour Mil Spec burn in 

o MKB3882 available for military requirements per 
MIL-STD-883B 

o Typical ordering: MK13882P-70 2.5 MHzl80-CTC 
MK13882P-74 4.0 MHz l80-CTC 

ZBO-CTC BLOCK DIAGRAM 

ZERO COUNTI 
TIMEOUT 0 

CLOCK/TRIGGER 0 

ZEROCOUNTI 
nMEOUT1 

CLOCK/TRIGGER 1 

ZEROCOUNTI 
TIMEOUT 2 

CLOCK/TRIGGER 2 

Counter Timer Circuit 
MKI3882 (P/J)-70/74 

DESCRIPTION 

The l80-Counter Timer Circuit (CTC) is a programmable 
component with four independent channels that provide 
counting and timing functions for microcomputer systems 
based on the l80-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 l80-
CTC utilizes N-channel silicon gate depletion load 
technology and is packaged in a 28-pin DIP. The l80-CTC 
requires only a single 5 volt supply and a one-phase 5 volt 
clock. 

A block diagram of the l80-CTC is shown in the figure. The 
internal structure ofthe l80-CTC consists of a l80-CPU bus 
interface, I nterna I Control Log ic, fou r sets of Counter/Timer 
Channel Logic, and Interrupt Control Logic. The four 
independent counter/timer channels are identified by 
sequential numbersfromOto 3. The CTC hasthe 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 l80 priority chain with 
channel number 0 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. 

ZBO-CTC PIN CONFIGURATION 

--1 

-1 
". cs,'i 

,~."" {,~ .. - " 
COOlfAOL 'NTEN"'~" 

.~ 

"'elK/TRIl, 
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MOSTEI{® 
MILITARY IHIGH-REL PRODUCTS 

Extended Temperature, Extended Burn-In Industrial Processing 

16,384 X 1-Bit Dynamic RAM 

FEATURES 

o Extended operating temperature range (-40°C :S T A :S 
+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 

o 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"10 tolerance on all power supplies (+12 V, ± 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). 

BLOCK DIAGRAM 
Figure 1 

'.-----1 
,,-----I 

'. -----I ." '. __ ---IA~~pRjTSS 
" __ ---I BU~~~RS 
,,-----I 
'.-----1 

_VOl> 

--'" _v .. __ v.s 

MKI4116(J)-72/73/74 
o Low power: 462 mW active, 30 mW standby (max) 

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

o Common 1/0 capability using "early write" operation 

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

o All inputs TIL compatible, low capacitance, and 
protected against static charge 

o 128 refresh cycles (2 msec refresh interval) 

o 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 ITM 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. 

PIN CONNECTIONS 
Figure 2 

VBB 1 

D'N 2 

WRITE 3 
RAS 4 

Ao 5 

A2 6 
A, 7 

voo 8 

PIN NAMES 
AD - A6 Address Inputs 
CAS Col. Address Strobe 

D'N Data In 

~T Data Out 
RAS Row Address Strobe 

WR E 
VBB 

Vee 
Voo 
Vss 

16 vss 

15 CAS 

14 DOUT 

13 A6 

12 A3 

11 A4 

10 As 

9 vee 

Read/Write Input 
Power (-5V) 
Power (+5V) 
Power (+12V) 
Ground 
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ABSOLUTE MAXIMUM RATINGS* 
Voltage on any pin relative to Vss ............................................ , ................ -0.5 V to +20 V 
Voltage on Voo. V CC supplies relative to V ss .........................•......•................. -1.0 V to + 15.0 V 
Vss - Vss (VOD - Vss > 0 V) .................... ", ......................•...............................• OV 
Operating Temperature, T A (Ambient) ....•.........................................•........... -40°C to +85°C 
Storage Temperature (Ambient) .............................................................. -65°C to +150°C 
Short Circuit Output Current ......................................................................... 50 mA 
Power Dissipation ...............................................................•.................. 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 CONDITIONS6 
(-40°C S T AS +85°C) 

SYM PARAMETER 

VOO Supply Voltage 

Vcc Supply Voltage 

VSS Supply Voltage 

Vss Supply Voltage 

VIHC Input ~ (Logic 1) Voltage, 
RAS, CAS, WRITE 

VIH Input High (Logic 1) Voltage, all 
inputs except RAS, CAS, WRITE 

VIL Input Low (Logic 0) Voltage, all 
inputs 

DC ELECTRICAL CHARACTERISTICS 

MIN TYP 

10.8 12.0 

4.5 5.0 

0 0 

-4.5 -5.0 

2.7 -

2.4 -

-1.0 -

(_40DC S TA S +85°C) (Voo = 5.0 V ± 10"16; -5.5 V S VSS S -4.5 V; Vss = 0 V) 

SYM PARAMETER MIN 

1001 OPERATING CURRENT 
ICCl Average power supply operating current 
ISSl (RAS, CAS cycling; tRC = tRC (min) 

1002 STANDBY CURRENT 
ICC2 Power supply standby current (RAS = VIHC' -10 
ISS2 DOUT = High Impedance) 

1003 REFRESH CURRENT 
ICC3 Average power supply current, refesh mode -10 
ISS3 (RAS cycling. CAS = VIH6 t RC = t RC min) 

1004 PAGE MODE CURRENT 
ICC4 Average power supply current, page-mode 
ISS4 operation (RAS = VIL, CAS cycling; 

tpc = tpc min) 

IIIL) INPUT LEAKAGE -10 
Input leakage, any input (Vss = -5 V, 0 V S VIN 
S +7.0 V. all other pins not under test = 0 volts) 

IO(L) OUTPUT LEAKAGE -10 
Output leakage current (DOUT is disabled, 
o VS VOUTS +5.5 V) 

OUTPUT LEVELS 
VOH Output high (Logic 1) voltage (lOUT = -5 mAl 2.4 
VOL Output low (Logic 0) voltage (lOUT = 4.2 mAl 
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MAX UNITS NOTES 

13.2 V 2 

5.5 V 2,3 

0 V 2 

-5.5 V 2 

7.0 V 2 

7.0 V 2 

.8 V 2 

MAX UNITS NOTES 

35 mA 4 
5 

400 pA 

2.25 mA 
10 pA 

200 pA 

27 mA 4 
10 pA 

400 pA 

27 mA 4 
5 

400 pA 

10 pA 

10 pA 

V 3 
0.4 V 



RECOMMENDED AC OPERATING CONDITIONS AND ELECTRICAL CHARACTERISTICS(6?,8) 
(-40°C~TA~85°C)1 (Voo = 12.0V± 10%; VCC = 5.0V± 10%, VSS = OV, -5.5 V~VBB~-4.5 V) 

MK14116-72 MK14116-73 MK14116-74 

SYM PARAMETER MIN MAX MIN MAX MIN MAX UNITS 

tAC Random read or write cycle time 320 375 410 ns 

tAWC Read-write cycle time 320 375 425 ns 

tAMW Read-modify-write cycle time 320 405 500 ns 

tpc Page mode cycle time 170 225 275 ns 

tRAC Access time from RAS 150 200 250 ns 

tCAC Access time from CAS 100 135 165 ns 

tOFF Output buffer turn-off delay 0 40 0 50 0 60 ns 

tT Transition time (rise and fall) 3 35 3 50 3 50 ns 

tAP RAS precharge time 100 120 150 ns 

tAAS RAS pulse width 150 5000 200 5000 250 5000 ns 

tAsH RAS hold time 100 135 165 ns 

tCSH CAS hold time 150 200 250 ns 

tCAS CAS pulse width 100 5000 135 5000 165 5000 ns 

tACO RAS to CAS delay time 20 50 25 65 35 85 ns 

!cAP CAS to RAS precharge time 0 0 0 ns 

tASA Row Address set-up time 0 0 0 ns 

tRAH Row Address hold time 20 25 35 ns 

tASC Column Address set-up time 0 0 0 ns 

tCAH Column Address hold time 45 55 75 ns 

tAA Column Address hold time 
referenced to RAS 95 120 160 ns 

tACS Read command set-up time 0 0 0 ns 

tACH Read command hold time 0 0 0 ns 

tWCH Write command hold time 45 55 75 ns 

tWCA 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 

tCWL Write command to CAS lead time 50 70 85 ns 

tos Data-in set-up time 0 0 0 ns 

tOH Date-in hold time 45 55 75 ns 

tOHA Data-in hold time referenced 
toRAS 95 120 160 ns 

tcp CAS precharge time (for page-mode 
60 80 100 ns 

cycle only) 
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10,12 

11,12 

13 

8 

15 

15 

15 
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RECOMMENDED ACOPERATINGCONDITIONS AND ELECTRICAL CHARACTERISTICS (Cont.)(6,1,8) 
(-40°C :s T A:S +85°C)' (V DD := 12.0 V ± 1 0"10; Vee = 5.0 V ± 10%, V 55 = 0 V, -5.5 V :s VBB :s -4.5 V) 

MK14116-72 MK14116-73 MK14116-74 

SYM PARAMETER MIN MAX MIN MAX MIN MAX UNITS NOTES 

tREF Refresh period 2 2 2 ms 19 

twe5 WRITE command set-up time 0 0 0 ns 16 

tewD CAS to WRITE delay 60 80 90 ns 16 

tRWD RAS to WRITE delay 110 145 175 ns 16 

CAPACITANCE 
(-40°C :s T A:S +85°C) (V DD = 12.0 V ± 10%; V 55 := 0 V; -5.5 V :s V BB :s -4.5 V) 

SYM PARAMETER 

CI1 Input Capacitance (Ao -A6), DIN 

CI2 Input Capacitance, RAS, CAS, WRITE 

Co Output Capacitance (OOUl) 

NOTES: 
1. TA is specified here for operation at frequencies to tRC 2: tRC (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 VSS. 
3. Qutputvoltage will swing from VSS toVccwhen activated with nocurrent 

loading. For purposes of maintaining data in standby mode, Vee may be 
reduced to VSS without affecting refresh operations or data retention. 
However, the VOH (min) specifications is not guaranteed in this mode. 

4. 100l' 1003. and 1004 depend on cycle rate. See Figures 2.3 and 410r 100 
limits at other cycle rates. 

5. ICCl and ICC4 depend upon output loading. During readout of high level 
data VCC is connected through a low impedance (135 ntyp)toaata out.At 
all other times ICC consists of leakage currents only. 

6. Several cycles are 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 tr = 5 ns. 
8. VIHc(min) or VIL (max) are reference levels for measuring timing of input 

signals. Also, transition times are measured between VIHC or VIH or VIL. 
9. The specifications for tRC (min)tRMW(min) are used only to indicate cycle 

which proper operation over the full temperature range (-40°C::; TA :::; 
85"C) is assured. 

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-

TYP MAX UNITS NOTES 

4 5 pF 17 

8 10 pF 17 

5 7 pF 17,18 

10. Assumes that tRCD ::; tRCD (max). If tRCD is greater than the maximum 
recommended value shown in this table, tRCD will increase by the amount 
that tRCO exceeds the value shown. 

11. Assumes that tRCD 2:" tRCD (max) 
12. Measured with a load equivalent to 2 TTL loads and 1 (;OpF. 

13. tOPI (r'!lax) defines the time at which the output achieves the open cirCUit 
condition and is not referenced to output voltage levels. 

14. Operation within the tRCO (max) limit insures that tRAC (max) can be met 
tRCO (max) is specified as a reference point only, iftRCP is greater than the 
specified tRCD (max) limit, then access time is controlled exclusively by 

tCAC' 
15. 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. 

16. twcs, tCWD, and tRWO are restrictive operating parameters in read-write 
and read-modify-write cycles only. If twcs $twcs (min), the cycle is an 
early write cycle and the data out pin will remain open circuit (high 
impedance) throughout the entire cycle .. lf tCWD::; tewD (min) and tRWD 
$ tRWD (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. 

17. Effective capacitance calculated from the equation C =~with t.:.V = 3 
volts and power supplies at nominal levels. f::::.V 

18. CAS = VIHC to disable 00UT 

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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