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9.3 Memory Capacity AND Concepts

Unit Term Capacity (bits)

b
B
Kb
KB
Mb
M B
Gb
G B

bit 1
Byte 8
Kilobit 1,024
Kilobyte 8,096
Megabit 1,048,580
Megabyte 8,388,640
Gigabit 1,073,745,920
Gigabyte 8,589,967,360

Memory IC power  of 2 Capaolty (W

1 Kb 2’0 1;&?4
2 Kb 2” m4J3
16Kb 2” 16,&l
64 Kb 2’6 65,536
256 Kb 218 262,144
1 Mb 220 1,048,580
4 Mb- 222 4,194,300
16 Mb 2- 16.777.216
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9.3.2 Memory Concepts

4-811

address

kzxionl

oaxl

OOQI

0010

0 0 1 1

0100

1101

1110

IllI

.

i,,,;,,,
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New address

Data

Q~-D,

WRITE

New data

Outputs
8047 Old data

- I $  -)f ‘,,’

r, =  wup  lime
r,,  = propagalion  delay  lime
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The 2147H Static MOS RAM
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2147H
HIGH SPEED 4096 x 1 BIT STATIC RAM

2147H.l 2147H.2 2147H.3 2147tiL.3 2147H 2147HL

Max. Access Time (ns) 3 5 45 5 5 5 5 70 7 0

Max. Actiw  Cunent  (mAI 180’ 1 8 0 1.90 1 2 5 1 6 0 1 4 0

Max. Standby Current  (mA) 3 0 3 0 3 0 1 5 20 1 0

. Pinout,  Function, and Power Corn. . . Direct Performance Upgrade for 2147
patible to Industry Standard 2147

. HMOS II Technology
. Automatic Power.Down

. Completely Static Memory-No Clock m High Density l&Pin  Package
or Timing Strobe Required . Directly TTL Compatible-All Inputs

. Equal Access and Cycle Times and Output

. Single +5V Supply
m O.S-2.OV  Output Timing Reference

m Separate Data Input and Output

Levels I Three-State Output
The Intel@  2147H IS a 4096.bat  statx  Random Access Memory orgamzed  as 4096 words by I-bll  usmg
HMOS-II, Intel’s next generabon  high-performance MOS technology. It uses a unquely  mnpvatwe  design
approach which provides  the easeaf-use  features associated  with  non-clocked statnc  memories  and the
reduced standby power disslpatlon  associated  with clocked stabc  mempr~es.  To the userlhls  means low
stmdty  power dw.ipatmn  wthoul the need for ctocks. address setup and hold times. nor reduced data
rates due t3  cycle times that are longer than access bmes.

w controls the power-down feature. In less !han a cycle time after E goes high-deselectmg  the 2147H
-the part automatvzally  reduces 1,s  power reqwrements  and remams  m this  low power standby mode a8
long as a remains  high.  This  dewce  feature results I”  system power sawngs  as great as 85% I” larger
systems. where the majority of dewces  are deselected.

The 2147H IS  placed I”  ar:  18.pm package contlgured  wth  the ,“d”s,ry  slandard  2147 p,“p”,.  It  IS  dwectly
lTL  compatible  in ali respects: mputs.  wtp~t.  and a single + SV  supply. The data 1s  read out  nondestrw
tlvety  and has the Same  oolarlty  as the input  data. A data input and a separate three.state  output are used.

PIN  CONFlGURATlON LOGIC SYMBOL BLOCK  DIAGRAM

Idi 9.6 21478 4Kxl Static RAM
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Address bus
I

D,, W E  CS

I I  (HIGH for Read)

New address

I

/_ ~ncs -----(

Symbol Parameter

1 Read cycle time

Address access time

Chip select access time

Chip deselection  10  h igh -Z  out

Mi t t .

3 5I0

Max.

I3 5

3 5
30

U n i t!

“S

“S

ns
“S

ldff  9.7 2147H Static RAM timiig waveform a) READ Cycle
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(h)

%E(d  9.8 Write Cycle flF~6h 2147H
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2118 FAMILY
18,384 x 1 BIT DYNAMIC RAM

2118~10  2113-12 2113.16
MaxImum  Acc~rs  Tlmo  (nr) (00 ,120 150
lbd,  Wrh cycle  (“*I 23.5 270 320
R~.d-Modl‘y-Wrlt.Cycl.,n*, 233 320 410

n Single +.5v  supply, ?lO%  Tolersnce

n HMOS Technology

. CXS  Controlled Output II
Three-Stale, TTL Compatible

n RXS  Onlv  Refresh

n Low Power: 150 mW  Max.  Operat ing . 128 R&&h  Cycler Required
11 mW  Max.  Standby Every 2ms

n Low Voo  Current Transients
. Page Mode and Hldden

Refresh CapabIlIty

3dG9.11 The2118 16KxlDynmicRAM
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10.5 Dynamic RAMS

Addresses

‘&  9.12 a) Dynamic RAM Read cycle
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RAS \

Edi 9.12 b) &I  Dynamic RAM Write cycle

Read Cycle Timing ( Jdd9.12  a )

1. WE %I HIGH

Write Cycle Timing ( @t;”  9.12 b )

1. WE %iI LOW

2 . AO-A6 i%?fUfihfiI  ROW ADDRESS 66tX  RAS %il LOW

3. AO-A6 fhWUAI%ldI  COLUMN ADDRESS rrnz  CA.5  661 LOW
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1. READ CYCLE

2 .  WRITE CYCLE

3. RAS - Only Cycle

T o  E P R O M  I

T o E P R O M 2

T o E P R O M 3

T o E P R O M 4

T o E P R O M 5

T o E P R O M 6

T o E P R O M 7

T o E P R O M 8

- - - - - -  A , 5 r---- To EPROM 14

1 A, 6 p----  To EPROM I5

A2 7 To EPROM 16

74LSl38

Expanding the memory of Figure 1613 to 64K  bytes.
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I Address  bus I

I

?I18
4 D,” r

D. ““2

(-:

4

RAS

CA.5

zd$ 9.13 3242 Address Multiplexer and refresh counter in 16K x 4 Dynamic RAM
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9.5 READ ONLY MEMORIES

Programmable READ ONLY MEMORY)

idi 9.14 2716 EPROM IC
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v11314  10. EPROM 6LOz EEPROM

P a r t  N o . Organiza t ion

2716 2K x 8
2764 SK x 8

27256 32K x 8
27512 64Kx8

271024 64Kx 16
272048 128K x 16

2816 iK x 8
2864 8K x 8

27F64 8K  x 8
27F256 32K x 8

Descr ip t ion

UV-erasable M O S E P R O M
UV-erasable M O S E P R O M
UV-erasable M O S E P R O M

-UV-erasable MOS EPROM
UV-erasable M O S E P R O M
UV-erasable M O S E P R O M
Elect r ica l ly  erasable  MOS EEPROM
Elect r ica l ly  erasable  MOS EEPROM
Flash e lec t r ica l ly  erasable  MOS EEPROM
Flash electr ical ly  erasable  MOS EJZJ’ROM

2716
2Kx8

EPROM

- “PP

P
=lPGM GE

A d d r e s s e s
&-AIo

& 9.15 2716 EPROM Read Cycle.
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25v- “PP
O E

Y’

Addresses x Addresses vahd
x

Data
x Data  in valid

x
.  .  .

- ‘!A\ 1 50ms ‘All

tAs  = address setup t ime (2 ps  min)
fDs  = data setup t ime (2 fis  min)

I,+”  = address hold t ime (2 ps min)
I~,,  = data hold t ime (2 ps  min)3)

Edd  9.15 b) 2716 EPROM Program Cycle
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/I/ n 1

>

>

j++(8),(-~ficqmew

74LS138
I-of-8

addrers
decoder

h
Do-D, (8)

V
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