
W IM ilEiT
4096x 1-BIT DYNAMIC RAM

MK4027(J/N)-4

MOSTEK
FEATURES
□ Industry standard 16-pin DIP (MK 4096) 

configuration
□ 250ns access time, 380ns cycle

□ ±10% tolerance on all supplies ( +12V, ±5V)

□ ECL compatible on N/gg power supply (—5.7V)
□ Low Power: 462mW active (max)

27mW standby (max)

DESCRIPTION

The MK 4027 is a 4096 word by 1 bit MOS random 
access memory circuit fabricated with MOSTEK's 
N-channel silicon gate process. This process allows 
the MK 4027 to be a high performance state-of-the- 
art memory circuit that is manufacturable in high 
volume. The MK 4027 employs a single transistor 
storage cell utilizing a dynamic storage technique 
and dynamic control circuitry to achieve optimum 
performance with low power dissipation.

A unique multiplexing and latching technique for 
the address inputs permits the MK 4027 to be pack
aged in a standard 16-pin DIP on 0.3 in. centers. This 
package size provides high system-bit densities and is 
compatible with widely available automated testing 
and insertion equipment.

□ Improved performance with "gated CAS", "RAS 
only" refresh and page mode capability

□ All inputs are low capacitance and TTL compatible

□ Input latches for addresses, chip select and data in

□ Three-state TTL compatible output

□ Output data latched and valid into next cycle

□ MKB version screened to MIL-STD-883

System oriented features include direct interfacing 
capability with TTL, only 6 very low capacitance 
address lines to drive, on-chip address and data 
registers which eliminates the need for interface 
registers, input logic levels selected to optimize noise 
immunity, and two chip select methods to allow the 
user to determine the appropriate speed/power 
characteristics of his memory system. The MK 4027 
also incorporates several flexible operating modes. In 
addition to the usual reac| and write cycles, read- 
modify write, page-mode, and RAS-only refresh 
cycles are available with the MK 4027. Page-mode 
timing is very useful in systems requiring Direct 
Memory Access (DMA) operation.

FUNCTIONAL DIAGRAM PIN CONNECTIONS

V BB i c • 3 I6 V s $
D i n 2 c 3 I5 CAS

WRITE 3 C 3 I4 0 0UT

RAS 4 C D I3 CS

A 0 5 C 3 12 a 3

a 2 6 C
V__________ /

3 i i A 4

A, 7 C 3  10 a 5

V DD 8 C 3 9 v cc
PIN NAMES
a 0 -a 5 a d d r e s s  i n p u t s
CAS C O L U M N  A D D R E S S  S T R O B E
CS C H IP  S E L E C T
D |N D A T A  IN
D q U T  d a t a  o u t
R7\S ROW A D D R E S S  S T R O B E
W R IT E  R E A D /W R IT E  IN P U T
V BB POW ER ( — 5 V )
V CC POW ER ( + 5 V )
V D D  POW ER (+ 12V )
V s s  G R O U N D
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ABSOLUTE MAXIMUM RATINGS

Voltage on any pin relative to V bb  .........................—0.5V to +20V
Voltage on V d d , Vcc relative to V s s .....................—1.0V to +15V
v b b - vss <v d d - vss  > 0 ) .......................................................... 0V
Operating temperature, Ta  (Ambient)................. 0°C to + 70°C
Storage temperature (Ambient)(Ceramic)............ — 65°C to + 150°C
Storage temperature (Ambient)(Plastic) .............— 55°C to + 125°C
Short Circuit Output Current................................................... 50mA
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 opera
tion 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.

RECOMMENDED DC OPERATING CONDITIONS 4
(0°C < Ta  < 70°C) 1

P A R A M E T E R M IN TYP M A X U N ITS NOTES

V D D S upply Voltage 10 .8 12.0 13.2 vo lts 2

V c c Supply Voltage 4 .5 V 5.0 5.5 volts 2,3

V s s S upply V oltage 0 0 0 vo lts 2

V b b Supply V oltage - 4 .5 - 5 .0 - 5 .7 vo lts 2

V |H C Logic 1 V o ltage , RAS, CAS, W R ITE 2.4 7.0 vo lts 2

V |H Logic 1 V o ltage , all inputs except 
RAS, CAS, W R IT E

2 .2 7.0 vo lts 2

V |L Logic 0 V o ltage, all inputs - 1.0 .8 vo lts 2

DC ELECTRICAL CHARACTERISTICS 4
(0°C < Ta  < 70'C)1 (VDD = 12.0V ± 10%; Vcc = 5.0V ± 10%; Vss = 0V; -5 .7V  < V BB <-4.5V )

P A R A M E T E R M IN TY P M A X U N ITS NOTES

' d d i Average V d d  Power S upply C urren t 35 m A 5

'D D 2 S tandby V d d  Power Supply C urren t 2 m A 8

ID D 3 Average V d d  Power S upply C urren t 
du ring  “ RAS o n ly "  cycles

25 m A

'c c VQC Power S upply C urren t m A 6

• b b Average V b b  Power Supply C urren t 150

•k l ) In p u t Leakage C u rre n t (any inp u t) 10 m A 7

■ 'O (L ) O u tp u t Leakage C urren t 10 juA 8,9

VO H O u tp u t Logic 1 V oltage @ lo U T  = 
- 5 m A

2.4 vo lts

V O L O u tp u t Logic 0 V o ltage @ lo U T  = 
3 .2m A

0.4 vo lts

NOTES

1 • T ^  is spec ified  fo r  o p e ra tio n  a t frequenc ies  to  tp Q  ^  t r c  (m in ) .

2. A ll vo ltages re ferenced  to  V g s -

3. O u tp u t  vo ltage  w il l  sw ing  f ro m  V g s  to  V ^ c  when e n a b le d ,w ith
no o u tp u t  load . F o r purposes o f m a in ta in in g  data  in s tan d by  m ode, 
v c c  m ay be reduced to  V s s  w ith o u t  a ffe c tin g  re fresh o p e ra tio n s  o r 
data  re te n tio n . H o w e ver, the  V q h  (m in ) s p e c if ic a tio n  is n o t 
guaranteed in th is  m ode.

4. Several cyc les are re q u ire d  a fte r p ow e r-up  b e fo re  p ro p e r device 
o p e ra tio n  is ach ieved. A n y  8 cyc les w h ic h  p e r fo rm  re fresh are 
adequate fo r  th is  purpose.

5. C u rre n t is p ro p o r t io n a l to  cyc le  ra te . lp p - j (m ax ) is measured a t 
the  cyc le  ra te  spec ified  by tR Q  (m in ) . See fig u re  1 fo r  I p D I  h m its  
a t o th e r cyc le  rates.

6. I c e  depends on o u tp u t  lo ad in g . D u rin g  re a d o u t o f  h igh  level data 
V q C is co nn ec te d  th ro u g h  a lo w  im pedance  ( 135J2 ty p )  to  Data 
O u t. A t  all o th e r t im e s I q q  consists o f  leakage c u rre n ts  o n ly .

7. A ll device p ins a t 0 v o lts  e x c e p t V r q  w h ic h  is a t —5 v o lts  and the  
p in  u nd er tes t w h ic h  is a t +1 0  vo lts .

8. O u tp u t  is d isab led  (h ig h - im p ed a nce ) and RAS and CAS are bo th  
a t a log ic  1. T ra n s ie n t S ta b iliza tio n  is re q u ired  p r io r  to  m easure
m e n t o f th is  param e ter.

9. OV < V q u t < + 10V .

10. E ffe c tiv e  capacitance  is ca lcu la te d  f ro m  the  e q u a tio n :

C =_A o  w ith  A  V = 3 vo lts .

A v

11. A .C . m easurem ents assume t j  = 5ns.

12. The specifications for tRC (min) and tRWC (min) are used only to indicate 
cycle time at which proper operation over the full temperature range (0° <  
TA ^  70°C) is assured.
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS*4- 11- 13 14 * 16 17>
(0° C< Ta  < 70° C)1 (Vdd  = 12.0V± 10%, Vcc = 5.0V ± 10%, Vss = 0V, -5 .7V  < VBB < -4 .5 V )

MK4027-4
UNITS NOTESPARAMETER MIN MAX

tRC Random read or w rite  cycle time 380 ns 12

tRWC Read write cycle time 395 ns 12

tRMW Read modify w rite  cycle time 470 ns 12

tpc Page mode cycle time 285 ns 12

*RAC Access time from row address strobe 250 ns 13,15

tCAC Access time from column address strobe 165 ns 14,15

tOFF Output buffer turn-off delay 0 60 ns

tRP Row address strobe precharge time 120 ns

tRAS Row address strobe pulse w idth 250 10,000 ns

tRSH Row address strobe hold time 165 ns

tCAS Column address strobe pulse width 165 ns

tCSH Column address strobe hold time 250 ns

tRCD Row to column strobe delay 35 85 ns 16

tASR Row address set-up time 0 ns

tRAH Row address hold time 35 ns

tASC Column address set-up time -10 ns

tCAH Column address hold time 75 ns

tAR Column address hold time referenced to RAS 160 ns

tc sc Chip select set-up time -10 ns

tCH Chip select hold time 75 ns

tCHR Chip select hold time referenced to RAS 160 ns

n Transition time (rise and fall) 3 50 ns 17

tRCS Read command set-up time 0 ns

tRCH Read command hold time 0 ns

tWCH W rite command hold time 75 ns

tWCR W rite command hold time referenced to RAS 160 ns

tWP W rite command pulse w idth 75 ns

tRWL W rite command to row strobe lead time 85 ns

tCWL W rite command to column strobe lead time 85 ns

tDS Data in set-up time 0 ns 18

tDH Data in hold time 75 ns 1 18

tDHR Data in hold time referenced to RAS 160 ns

tCRP Column to row strobe precharge time 0 ns

tCP Column precharge time 110 ns

tRFSH Refresh period 2 ms

tw c s W rite command set-up time 0 ns 19

tCWD CAS to WRITE delay 90 ns 19

tRWD RAS to WRITE delay 175 ns 19

tDOH Date out hold time 10 MS

Notes Continued
13. Assum es th a t t p c Q  ^  tp Q D  (m a. ).

14. Assum es th a t t p c D  ^  t RCD ( m a* ) -

1 5. Measured w ith  a load  c ir c u it  e q u iv a le n t to  2 T T L  loads and 1 OOpF

16. O pe ra tio n  w ith in  the  tR £ Q  (m ax) l im it  insures th a t (m a x )
can be m e t. t p c D  (m ax) is spec ifie d  as a re ference  p o in t  o n ly ;  i f  
tR C D  's 9reate r than  the  sp ec ifie d  tR C D  (m a x ) l im it ,  the n  access 
t im e  is c o n tro lle d  e xc lu s iv e ly  by tQ A C -

17. V/j h c  (m in )  o r V | h  (m in ) and V | j_ (m ax) are re fe rence  levels fo r  
m easuring  t im in g  o f  in p u t  signals. A lso , tra n s itio n  tim e s  are 
m easured betw een V | h c  o r v IH  and V IL -

18. These param e ters are re fe re nced to  CAS lead ing edge in  ra n do m  
w r ite  cyc les and to  W fc lT E  lead ing  edge in de layed  w r ite  o r read- 
m o d ify -w r ite  cycles.

19. ty \/c s . tc W D ' and t RW D are re s tr ic tiv e  o pe ra ting  param e ters  in
a re a d /w r ite  o r re a d /m o d ify /w r ite  cyc le  o n ly . I f  tyyQS J ^ W C S  (m in ) , 
th e  c y c le  is an e a r ly  w r ite  cyc le  and Data O u t w i l l  c o n ta in  th e  data  
w r it te n  in to  th e  selected ce ll. I f  t c w D  ^ t CW D (m in ) and tR y y p  ^
"tRW D (m in ) , th e  cyc le  is a re a d -w rite  cyc le  and Data O u t w il l  c o n ta in  
data  read f ro m  th e  selected ce ll. I f  n e ith e r o f  th e  above sets o f  c o n d it io n s  
is sa tis fied , the  c o n d it io n  o f  Data O u t (a t access t im e ) is in d e te rm in a te .
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AC ELECTRICAL CHARACTERISTICS

(0°C <T a <70°C) (Vd d = 12.0V ± 10%; V s s  = 0V ;-5 .7V <V bb<-4.5V )

P A R A M E T E R TY P M A X U N ITS NOTES

C 11 In p u t Capacitance (A 0 -A 5 ), D ||\|, CS 4 5 PF 10

c  I2 In p u t Capacitance RAS, CAS, W R ITE 8 10 PF 10

Co O u tp u t Capacitance (D q u t ) 5 7 PF 8 ,1 0

MAXIMUM IdD 1 vs. CYCLE RATE FOR DEVICE OPERATION 
AT EXTENDED FREQUENCIES

CYCLE TIME tCYC (ns) 
380

SUPPLEMENT - To be used in conjunction with M K4027(J/N)-1/2/3 data sheet.
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