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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 
As used herein: 

1. Life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when 
properly used in accordance with instructions for use 
provided with the product, can be reasonably expected 
to result in significant injury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reason
ably be expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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INTRODUCTION 

SGS-THOMSON Microelectronics Semicustom Product Portfolio -1992 

I Family I Product I Process Complexity/ 
Density I Features 

I 

I 
Sea Of Gates 
Sea Of Gates 
Sea Of Gates 

I
ISB12000 ICMOS 1.2Jlm, DLM 
ISB18000 CMOS 0.8Jlm, DLM 
ISB24000 CMOS O.?Jlm, TLM 

1,000 to 50,000 Gates I Cost effective I 
2,500 to 19,500 Gates Bus Optimized Array 
3,100 to 216,000 Gates Performance/Compilers 

THE COMPANY 

500 Gates/mm2 

1250 Gates/mm2 

906 Components 
400-23000 Components 
4 to 12th Order 

1 Kgates + Analog 
1 OKgates + Analog 

SGS-THOMSON Microelectronics is a broad-range supplier of advanced semiconductor products. With 
extensive manufacturing capability in Europe, North-America and the Far-East, the company is dedicated 
to meeting customer needs with cost effective, world-class technologies and products. 

The company is a leading semiconductor supplier with totall991 revenues of approx 1.5 billion US dollars, 
and employs 17,000 worldwide. From a predominantly European revenue basis in the '70s, the company 
has penetrated markets farther afield so that in 1991, 40% of is revenue came from regions outside of Europe. 

With 17 production facilities, 25 design centers, and 8 advanced Research and Development sites, the 
company continues to demonstrate its world-wide commitment to excellence in technology and product 
design. Additionally, with 42 direct sales offices in 20 countries, and over 500 distributors and sales 
representatives, customers are never far from the service and support needed to be successful in utilizing 
these products. 

With Research and Development expenditure as well as capital investment well above the industry average, 
SGS-THOMSON Microelectronics is dedicated to bring an increasing portfolio of innovative and advanced 
new products with the service level needed to succeed in today's and tomorrow's electronics. 

THE PRODUCTS 

The IS824000 is a high performance Continuous Array series intended for computer, telecommunications 
and data processing applications. 

Manufactured with a 0.7 micron triple level metal HCMOS process, the 18824000 Series has a library 
containing more than 200 SSI elements, 200 macrofunctions and compilable megacells for SPRAM, DPRAM 
and ROM. 

This product features 0.25 ns internal speeds while offering high current, off-chip drive capability up to 24 
mA. The total gate count ranges from 3, I 00 to 216,000 usable gates and the 1/0 cell count ranges from 48 
to 400 full function cells. Extended features include buskeeper 1/0 cells, fully supported IEEE JTAG 1149.1 
110 and optional 3.3 V power supply for macrocells. The 18824000 also support variable slew rate, 
independent power supply distribution and double drive output devices.The full semicuston product portfolio 
includes Digital Standard Cells, Customer Owned Tooling and Mixed Analog/Digital Products as well as Sea 
Of Gates. 

Contact your nearest SGS-THOMSON Microelectronics Sales Office for full details on all products, 
technologies and services. 
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INTRODUCTION 

SUPPORT 

With an extensive network of Design Centers, customers from all the major countries can obtain support 
for feasibility studies, architecture analysis and design. 

These design centers are fully equipped with design capability and their computers are interconnected with 
the center to allow efficient design transfer and fast response time. 

S.JOSE 
@ 

A Front-End 

• Back-End 

DAlU\S 
OA 

e Research/Design Centers 

THE SGS-THOMSON GROUP 

MARLOW 
BRISTOL. 0 

NEWPORTIBA 

KIST A 
G 

GRASBRIJNN& 
RENNESI!JA PAt!JIS GR~ING 

TOURSO.t. LlNANCY 
GRENOBLE AGRATE 

OA OA 
6l ROIJSSETOA filA® BOLOGNA 

MADRID CASTELlETTO $ 

ANCONA 

1111! CASABU\NCA @A CATANIA 

DETROIT® 
®AIII1! 

PHIU\DELPHIA 

lllilMALTA 

c 
NEW DELHI 

MUARIJ 

OAEJ 
SINGAPORE 

TOKYO 
SEOUL 0 

0 

(!) 0TAIPEI 
HONG KONG 

v 





ISB24000 SERIES 

SINGLE PORT RAM GENERATOR 

DESCRIPTION 

The ISB24000 SERIES SINGLE PORT RAM generator builds a single port static RAM, each RAM cell 
having a six transistor implementation. Standard read and write operations are supported as well as a 
read-modify-write cycle. 

FEATURES 

• Fully static, synchronous operation. 
• Total memory capacity (words x bits) : 8K bits. 
• Word range of 8 to 2048 words. 
• Bit range from 1 to 64 bits in single bit increments limited by mux selection. 
• Selectable aspect ratio by use of the Row/Column multiplexing. 
• Row/Column multiplexing factor 1, 2, 4, 8 or 16. 
• Separate data input and output buses. 
• Tristate double drive output buffers. 
• Read-modify-write and write-thru operations supported. 

RAM OPERATION 

The single port RAM uses a static synchronous architecture with timing dependent on the chip select input. 
A RAM cycle is defined as the time between two consecutive falling edges of the CSN (chip select) signal. 
When CSN is low the RAM is selected, when CSN is high the RAM is deselected. 

The RAM cell is a fully static 6 transistor implementation. Differential sense amplifiers are used to speed up 
the read access times. These sense amplifiers are powered down after access to provide minimum standby 
current. 

For correct functionality of the RAM during a read or write operation, the address signals must be setup for 
time 'tas' before CSN is enabled and must remain stable for time 'tah' after CSN goes high. Additionally, it 
is important to note that in order to ensure correct functionality, the CSN signal must be toggled (1- 0 -1) for 
each individual RAM cycle to allow for precharge between consecutive cycles. 

The output buffers are controlled by both OEN and CSN. If both CSN and OEN are low the output bus is in 
alow impedance state. If either OEN or CSN are high the bus is in a high impedance state. In all cases CSN 
high will disable the output bus. 

Note: It is the responsibility of the user to make sure all tristate buses on chip are controlled, i.e. not floating. 
A floating bus will cause high Icc standby current and possible operational problems in other parts of the 
circuit. The SPRAM output bus is always floating when CSN is high. 

Read Cycle 

A read cycle is initiated by the falling edge of the CSN signal and ends when CSN returns high. Valid data 
will be available after time 'taa'. Throughout the read cycle the WEN (write enable) signal must be high and 
the OEN (output enable) signal must be low in order for the selected data to appear on the dataout bus. 
See timing diagram, page 5. 
Note: In non power of 2 RAM conf1gurat1ons 1t is possible to select non-existent row addresses and put the RAM into a h1gh power consumption 
mode. It is up to the user to supply only valid addresses to the RAM core. Invalid addresses are those greater than the max1mum word count 
but less than the next power of 2 address boundary. 
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15824000 SPRAM 

Write Cycle 

A write cycle is initiated by the falling edge of OR(CSN, WEN) and ends when OR(CSN,WEN) returns high. 
During a write operation, input data must be setup before the rising edge of OR(CSN,WEN) and must be 
held for a minimum hold time after OR(CSN,WEN) has returned high. The datain bus may change during 
OR(CSN, WEN) low as long as the setup and hold times are satisfied. The status of OEN does not effect 
either the write or write thru operations, only the impedance of the output bus. If OEN is low the input data 
will write thru the sense amplifiers and be available on the dataout bus. If WEN goes high before CSN, the 
write operation will cease and the RAM will be in a read mode until CSN returns high. The written data will 
remain valid on the dataout bus as long as both CSN and OEN remain low. See figure 2 for timing diagram. 
Note: OR(CSN,WEN) rs the logrcal OR of srgnals CSN and WEN. 
Note: In non power of 2 RAM confrguratrons rt rs permrssrble to wnte to non·exrstent addresses. The RAM wrll not draw hrgh current. The data 
wrll not be wntten to any RAM Jocatron, but wrll appear on the dataout bus rf OEN rs low (wnte thru). 

Note: If a wnte cycle rs termrnatad by drsablrng WEN (hrgh) pnor to the posrtrve transrnon of CSN, the output dnvers wrll be at an rndetermrnate 
state resultrng rn excessrve power consumpton untrl CSN rs deactrvated. The output bus (rf OEN low) wrll also dnve an rndetermrnate state whrch 
can propagate through connected gate Jogrc causing excessive power consumpton 

Read-Modify -Write Cycle 
The read-modify-write operation allows a value to be read and modified during a single RAM cycle. The 
read-modify-write cycle is initiated in the same manner as a read cycle, with the falling edge of the CSN 
signal while WEN is high and a valid address present on the address bus. The write operation in the 
read-modify-write cycle begins on the falling edge of WEN, while CSN is still low. Before this time, OEN 
must be low to allow the placing of data on the dataout bus. The total time required for the operation of a 
read-modify-write cycle is greater than for either a read or write cycle. See figure 3 for timing diagram. All 
cautions mentioned in the read and write cycle descriptions remain in effect for the read-modify-write 
operation. 

Write-thru Operation 

Data being written to the RAM will appear at the inputs to the sense amplifiers. If OEN is low this data will 
appear on the dataout bus while CSN is low. See other operations for more details. 

ROW/COLUMN MULTIPLEXING 

The MUX parameter is user programmable to allow varying internal RAM architecture options. Specifically, 
the parameter will be used to determine the row and column decoding scheme for the RAM bit array. The 
value chosen will determine how many words of requested bit width are to be defined on each row of memory 
array. Due to the direct implication on RAM architecture, the MUX parameter will affect the aspect ratio 
(width/height), performance, and power consumption of the targeted RAM. The automatic datasheet 
generators within each SGS-THOMSON design kit allows investigation of each alternative MUX option. 
Note: All lrmrts regardrng the choice of MUX factor are outlined rn the CONSTRAINTS section, page 4. 

MINIMUM WORD ORGANISATION 

As described in the constraints section (page 4) the user defined words parameter must be a multiple of 
the chosen MUX factor. The ram bit array is symmetrical in nature with an equal number of words on each 
row. Hence, the user is provided with full access to all RAM array bits through complete bit array decoding. 
The generator provided in each SGS-THOMSON design kit includes a rules checker to ensure the 
generation of a RAM which is compliant with this constraint, and which provides the user with the maximum 
word depth available from the resultant RAM bit array. 

Example: User Defined Generated 

Wofwords 33 36 

No of bits 9 9 

MUX option 4 4 

The resulting generated RAM would be defined with a word witdth of 36 instead of 33 in order to provide 
full access to the compiled symmetrical RAM bit array. 

t== SGS·lHOMSON --------------- ~""fl. lllrlU©Ilil@~~~©IMI@~U©&J ---------------
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15824000 SPRAM 

FUNCTIONAL BLOCK DIAGRAM 
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ARO -
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15824000 SPRAM 

CONSTRAINTS 

Minimum size available :8 bits 

Maximum size available : 8K bits 

Maximum load on any output : 82 SL 

Input load : CSN = 3.58 SL Chip Select 

WEN= 1 SL Write Enable 

OEN = 1.58 SL Output Enable 

A[i] = 3 SL Address 

D[n] = 2 SL Datain 

Output Load : Q[n] = .75 SL Dataout 

Possible SPRAM configurations are limited by the number of rows and columns generated as follows: 

Number of columns : eels = mux x bits 

Minimum number of eels 

Maximum number of eels = 64 

Number of rows : rows words I mux 

Minimum number of rows = 8 

Maximum number of rows= 128 

Mux Option Max Bit Max Word 

1 64 128 

2 32 256 

4 16 512 

8 8 1024 

16 4 2048 

PERFORMANCE, AREA AND POWER CONSUMPTION ESTIMATIONS 

For specific performance, power and area estimations please refer to the ISB24000 SERIES Generator 
Program available with each SGS-THOMSON design kit or at your local design center. 

_4,_9 ____________ J..V. ~~©m~~~Jl--------------
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15824000 SPRAM 

TIMING DIAGRAMS 

Read Cycle 

CSN 

I I 
:-------------- tcycle

0
- ------------: 

I ._.. ____ tpr ------1 

~~-------------------------J~ ~ 1 I - I '------
,_- lwr---.1 
I I 

WEN I 
___ JI I 

!.-tas -~ t I 
'- ~ -- ah~ 

A(i) 
:r----+---------------7-----...: 

~~------------~~---J~ i I I 1 
I ~tlz__; I ~thz-
1 1 I I 1 I 

f--tlzi : : 
~th-1 : 

OEN 

Q(n) I 

VR001771 

Note: For simulation models '!cycle' is checked by other parameters 
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15824000 SPRAM 

TIMING DIAGRAMS 

Write Cycle 

CSN Controlled, twh = Negative Value 

r----------- tcycle 

: f----- t pr ----.._1 

CSN \ I "II '"------1'----------.JI -

WEN 

A(i) 

D(n) 

DEN 

I I--- tw-- :- lwr-: 

---------~:-----~~ ! ~ 
: I '-------~1--------' I 

[.-- tas ----.J :__tah-j 
I I 

I 
I 
I 
I 

~------- thz 

I ' 

-----------~:~~ ~ 
I I '-· ---------f-: ----------1. I 
: I t ' !_ th _, I t 
1 '---- lz- - ~ hz--~""' 
I r I I I 

- tlz -----..1 I I I I 
~-----: tac2 ----~ : 

I ~--------...1 

Q(n) ----------------------

VR001772 

Note: For simulation models 'tcycle' is checked by other parameters. 
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ISB24000 SPRAM 

TIMING DIAGRAMS 

Read Modify/Write Cycle 
CSN Controlled 

tcycle -----------.1 

: :-- tpr _) 

CSN \ l 'l 
I \.....------~--------' 1 I \---------1- twr ~ ~ tw- 1..- twr ----.1 
I I I I ,----~'----------

WEN J/ T '\.1 i y 
_./J : · I ·I 

1-tos-j ~ toh --j 

A(i) >OK i X 
1 ~tds.:_tdh-' o '------------

D(n) 
r-~i-----, : : 

data 1 

read 

Note 1 : For simulation models oleyc~e· is checked by other parameters. 
Note 2 : For simulation models 0loh0 and 0loh1° are assumed to be zero. 

Key:

Parameter 
ADDRESS 

CHIP SELECT (active low) 

WRITE ENABLE (active low) 

OUTPUT ENABLE (active low) 

DATA INPUT 

DATA OUTPUT 

Symbol 
A[i] 

CSN 

WEN 

OEN 

D[n] 

Q[n] 

data 2 

~------thz----~~ 

data 1 data 2 

I 
I 
I 
I 

-1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
0 

VR001773 
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15824000 SPRAM 

AC CHARACTERISTICS ( Voo = 5V, T A = 25°C) 

SPRAM GENERATOR 32 words x 8 bits 

Symbol Parameter 

lpr Precharge Time 

laa Address Access Time 

las Address Setup Time 

lah Address Hold Time 

lw Write Pulse Width 

lac Write-Thru Access - data 

lac2 Write-Thru Access - CSN 

lwr WEN Recovery to CSN 

Ids Data Setup Time 

ldh Data Hold Time 

liz OEN to Low Impedance 

1hz OEN to High Impedance 

SPRAM GENERATOR 32 words x 16 bits 

Symbol Parameter 

lpr Precharge Time 

Ia a Address Access Time 

las Address Setup Time 

lah Address Hold Time 

lw Write Pulse Width 

lac Write-Thru Access- data 

lac2 Write-Thru Access- CSN 

lwr WEN Recovery to CSN 

Ids Data Setup Time 

lcth Data Hold Time 

liz OEN to Low Impedance 

1hz OEN to High Impedance 

lh Data Valid after CSN 

mux= 1 

2.86 

2.80 

1.05 

1.05 

1.58 

2.22 

1.73 

0.53 

0.53 

1.13 

0.57 

1.27 

mux= 1 

3.04 

3.08 

1.05 

1.05 

1.89 

2.22 

1.91 

0.53 

0.53 

1.22 

0.64 

1.73 

0.36 

Intrinsic Delay (ns) Sensitivity 

mux=2 mux=4 
to Loading 

ns/SL 

2.88 3.03 -
2.98 3.42 0.022 

0.53 0.53 -
1.05 1.05 -
1.90 2.36 -

2.46 2.55 0.022 

2.11 2.36 0.022 

0.53 0.53 

0.63 0.73 -

1.02 1.17 -

0.57 0.56 0.022 

1.27 1.27 -

Intrinsic Delay (ns) Sensitivity 
to Loading 

mux=2 mux=4 ns/SL 

3.21 3.62 -
3.58 4.41 0.022 

0.53 0.53 -
1.05 1.05 -
2.52 3.43 -

2.46 2.55 0.022 

2.48 2.97 0.022 

0.53 0.53 

0.63 0.73 -

1.22 1.57 -

0.64 0.63 0.022 

1.73 1.73 -

0.86 0.86 -

_8,_9 ____________ ~ ~~m~~i!~~ _____________ _ 
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AC CHARACTERISTICS ( Voo = 5V, T A = 25°C) 

SPRAM GENERATOR 256 words x 8 bits 

Symbol Parameter 

lpr Precharge Time 

laa Address Access Time 

tas Address Setup Time 

lah Address Hold Time 

lw Write Pulse Width 

tac Write-Thru Access- data 

lac2 Write-Thru Access - CSN 

lwr WEN Recovery to CSN 

Ids Data Setup Time 

ldh Data Hold Time 

liz OEN to Low Impedance 

1hz OEN to High Impedance 

lh Data Valid after CSN 

SPRAM 1 024 words x 8 bits 

Symbol Parameter 

lpr Precharge Time 

laa Address Access Time 

las Address Setup Time 

lah Address Hold Time 

lw Write Pulse Width 

tac Write-Thru Access - data 

lac2 Write-Thru Access- CSN 

lwr WEN Recovery to CSN 

Ids Data Setup Time 

ldh Data Hold Time 

liz OEN to Low Impedance 

1hz OEN to High Impedance 

lh Data Valid after CSN 

15824000 SPRAM 

Intrinsic Delay (ns) Sensitivity 
to Loading 

mux=2 mux:4 mux:8 ns/SL 

4.05 3.64 3.84 -

4.61 4.29 4.65 0.022 

2.10 1.05 1.05 -

2.10 1.58 1.05 -

2.44 2.62 3.36 -
3.73 3.19 3.10 0.022 

2.28 2.45 2.93 0.022 

0.53 0.53 0.53 

0.63 0.73 0.84 -

1.73 1.52 1.72 -

0.57 0.56 0.56 0.022 

1.27 1.27 1.27 -

0.63 0.63 0.63 -

Intrinsic Delay (ns) Sensitivity 
to Loading 

mux=2 mux=4 mux=8 ns/SL 

- - 4.81 -

- - 6.26 0.022 

- - 2.10 -
- - 2.10 -

- - 3.76 -

- - 4.30 0.022 

- - 3.10 0.022 

- - 0.53 

- - 0.84 -

- - 2.28 -
- - 0.56 0.022 

- - 1.27 -

- - 0.63 -

~ SGS·lHOMSON ------------- ~"'fl. II:IIU©OO©~~~©ii1li©IRIIUI!::@ --------------
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ISB24000 SERIES 

DUAL PORT RAM GENERATOR 

DESCRIPTION 

The ISB24000 Series Dual Port RAM generator builds a static dual port RAM, each RAM cell having a ten 
transistor implementation. Standard read and write operations are supported. 

FEATURES 

• Fully static, asynchronous read operation. 
• Fully static, clocked write port implementation. 
• 1 READ port and 1 WRITE port. 
• Total memory capacity (words x bits) 4K bits. 
• Word range from 8 to 1 024 words. 
• Bit range from 1 to 64 bits in single bit increments limited by mux selection. 
• Selectable aspect ratio by use of the Row/Column multiplexing. 
• Row/Column multiplexing Factor 1, 2, 4, 8 or 16. 
• Separate data input and output buses. 
• Tristate double drive output buffers. 
• RAM supports write-thru when read address equals write address. 

RAM OPERATION 

The dual port RAM uses a fully static asynchronous read architecture. A read cycle is defined as the time 
between 2 consecutive read address transitions. No clock is required for reading and the read operations 
are completely asynchronous with respect to the write operations. 

A RAM write cycle is defined as the time between two consecutive falling edges of the WEN (write enable) 
signal. When WEN is low the RAM is selected and the write operation active. When WEN is high the RAM 
is deselected and is precharged ready for the next write operation. 

When the read address and write address point to the same location and WEN is active, a write thru operation 
is performed. Data on the datain port will write thru the RAM bits and come out on the dataout ports if the 
outputs are enabled. 

The dataout bus is controlled by OEN (output enable). When OEN is active the dataout bus is low impedance. 
When OEN is high the dataout bus is tristated. This action is independent of any other operation.NOTE that 
it is the user's responsibility to make sure all tristate buses on chip are controlled, i.e. not floating. A floating 
bus will cause high Icc standby current and possible operational problems in other parts of the circuit. 

For correct functionality of the RAM during a write operation, the write address signals must be valid for 
time 'las' before WEN is enabled and must remain stable for time 'tah' after WEN goes high. Additionally, it 
is important to note that in order to ensure correct functionality, the WEN signal must be toggled (1-0-1) for 
each individual write operation to allow for precharge between successive write cycles. 

Read Cycle 

A read cycle is initiated by any read address transition, valid data will be available after time 'taa'. The RAM 
is always performing a read operation even when the data outputs are not enabled. See timing diagram, 
page 16. 
Note: In non power of 2 RAM conf1gurat1ons 1t IS poss1ble to select non-existent row addresses and put the RAM into a high power consumption 
mode. It is up to the user to supply only valid addresses to the RAM core. Invalid addresses are addresses greater than the maximum word 
count but less than the next power of 2 address boundary. 

September 1992 1/8 
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18824000 DPRAM 

Write Cycle 

A write cycle is initiated by the falling edge of WEN and ends when WEN returns high (WEN controlled). 
During a write operation, input data must be valid before the rising edge of WEN and must be held for a 
minimum hold time after the rising edge of WEN. The datain bus may change during WEN active as long 
as the setup and hold times are satisfied. The status of OEN does not effect either the write or write thru 
operations, only the impedance of the output bus. See figure 2 for timing diagram. 

Note: In non power of 2 RAM configurations it is permissible to write to non-existent addresses. The RAM 
will not draw high current. This operation is the same as no operation. 

Write thru Operation 

The DPRAM design supports a write-thru feature. Write thru is defined as the ability to write thru the RAM 
cells and have the data show up on the dataout bus. This condition will occur when the read and write 
addresses are equal. The status of OEN does not effect write-thru, it only controls the impedance of the 
output bus. Since the read operation is asynchronous with respect to the write, one can enter the write-thru 
condition in the middle of a write operation with no problems. See figure 3 for timing diagram. 

ROW/COLUMN MULTIPLEXING 

The MUX parameter is user programmable to allow the user varying internal RAM architecture options. 
Specifically, the parameter will be used to determine the row and column decoding scheme for the RAM bit 
array. The value chosen will determine how many words of requested bit width are to be defined on each 
row of memory array. Due to the direct implication on RAM architecture, the MUX parameter will affect the 
aspect ratio (width/height), performance, and power consumption of the targeted RAM. The automatic 
datasheet generators within each SGS-THOMSON design kit allows investigation of each alternative MUX 
option. 
Note. Alll1mits regard1ng the choice of MUX factor are outlined 1n the CONSTRAINTS sectiOn 

MINIMUM WORD ORGANISATION 

As described in the constraints section (page 14) the user defined words parameter must be a multiple of 
the chosen MUX factor. The RAM bit array is symmetrical in nature with an equal number of words on each 
row. Hence, the user is provided full access to all ram array bits through complete bit array decoding. The 
generator provided in each SGS-THOMSON design kit includes a rules checker to ensure the generation 
of a ram which is compliant with this constraint, and which provides the user with the maximum word depth 
available from the resultant ram bit array. 

Example: User Defined Generated 

N° of words 33 36 

No of bits 9 9 

MUX option 4 4 

The resulting generated RAM would be defined with a word width of 36 instead of 33 in order to provide 
full access to the compiled symmetrical RAM bit array. 

2/8 
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15824000 DPRAM 

FUNCTIONAL BLOCK DIAGRAM 

RAO WAO 

RA1 
Memory 

WA1 

RA2 Read Cell Write WA2 

RA3 
Address Array Address 

WA3 
Latch Latch 

RA4 WA4 

RA5 WA5 

RA6 WA6 
Write 

Mux Mux 

Data out Data in 

Latch & Latch & 
Buffer Buffer 

"! 
33 

O(i) D(i) WEN 
VROA1782 
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ISB24000 DPRAM 

CONSTRAINTS 

Minimum size available :8 bits 

Maximum size available : 4K bits 

Maximum load on any output : 82 SL 

Input load : WEN = 2 SL 

OEN = 1 SL 

RA[i] = 3 SL 

WA[i] = 3 SL 

D[n] = 2 SL 

Write Enable 

Output Enable 

Read Address 

Write Address 

Data in 

Output Load : Q[n] = 0. 75 SL Dataout 

Possible DPRAM configurations are limited by the number of rows and columns generated as follows: 

Number of columns : cols 

Minimum number of cols 

Maximum number of cols 

Number of rows : rows 

Minimum number of rows 

mux x bits 

64 

words I mux 

8 

Maximum number of rows = 64 

Mux Option Max Bit Max Word 

1 64 64 

2 32 128 

4 16 256 

8 8 512 

16 4 1024 

PERFORMANCE AREA AND POWER CONSUMPTION ESTIMATIONS 

For specific performance, power, and area estimations please refer to the ISB24000 SERIES DPRAM 
Generator available with each SGS-THOMSON design kit or at your local design center. 

4/8 -------------~ ~~©m•~~~J~--------------
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15824000 DPRAM 

TIMING DIAGRAMS 

Read Cycle 

RA(i) -

OEN I 

: I '-----------------l-----' : 
: :.-tlz~ :-th-: !----- th,-: 
I I I ~-------'----. I I 

Q(n) ------1--------

Write Cycle 

WA(i) ----

1 
I 
I 

I '---------------------'1 
:-- la, --l:1-~--- lw ---~~1--lah------: 

WEN \ l \1'-----1'-------------'1 
D(n) --------------------

:------- lds --~-- lwt ------j 
I I 

I 
'--------,---' I 

:--tdh-: 

Note: For the simula~on models 'twr' IS checked by other parameters. 

VR001775 
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ISB24000 DPRAM 

TIMING DIAGRAMS 

Write-thru Mode 

RA(i)-
I 

'---------------------------------------' I t I 
!---- taa-.; ~h., _______ ....;.._""""" i I i 

~- thz-----' I 
OEN 

Q(n) 

WA(i) --

I, I I 

fc-tlz.j \ \ 
I I ~--,1 

data 1 data 2 

1'-~~--~------~--~~------~--~--~_,1 

I 
I 
I 

WEN 

:-to.-:-- thwr----: I t-tch.: 

--------------------~~ I ~ ~ ~ 
1 I I 1 '-----
~---tawr~ 1 I 

'---------- t~ --'-----''--+---t\,.__ twr --1 
\-toh_J \ 
I I I 

i-- tdwr~ \ 
I I I 

- tds ------' 
: l-tdh..J 
I I I 
I I 

,---------------, I I 

D(n) ---o 
data 1 data 2 

VR001776 

Note: Far the simulation models 1oh' IS set to 'thwr'. For the Simulation models 'tdwr' IS set to 'tawr' For the s1mulat1on models 'twr' IS checked 
by other parameters 
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15824000 DPRAM 

AC CHARACTERISTICS ( Voo = 5V, T A = 25°C) 

DPRAM 32 words x 8 bits . 

Intrinsic Delay (ns) Sensitivity 
Symbol Parameter to Loading 

mux=2 mux=4 mux=B ns/SL 

Ia a Address Access lime 4.20 4.34 5.69 0.026 

tas Address Setuplime 0.55 0.20 0.20 -

tah Address Hold lime 1.15 1.05 1.05 -

tw WEN Pulse Width Low 2.21 2.61 3.49 -

Ids Datain SetupTime 1.46 1.88 2.89 -
ldh Datain Hold lime 1.27 1.12 1.05 -

liz OEN to Low Impedance 1.73 1.82 2.02 -

1hz OEN to High Impedance 1.03 1.12 1.32 -

th Data Valid 2.57 2.65 3.67 -

thwr Data Valid 3.99 4.65 6.44 -

tawr Write Thru Access lime 5.02 5.62 7.37 0.026 

DPRAM 32 words x 16 bits 

Symbol Parameter 
Intrinsic Delay (ns) Sensitivity 

to Loading 
mux=2 mux:4 mux:B ns/SL 

taa Address Access Time 5.06 6.05 - 0.026 

las Address Setuplime 0.55 0.20 - -
lah Address Hold lime 1.15 1.05 - -

tw WEN Pulse Width Low 2.67 3.52 - -
tds Datain SetupTime 2.00 2.95 - -
ldh Datain Hold lime 1.19 1.05 - -

liz OEN to Low Impedance 2.06 2.25 - -

lhz OEN to High Impedance 1.36 1.55 - -

lh Data Valid 3.23 3.96 - -
lhwr Data Valid 4.96 6.59 - -

lawr Write Thru Access lime 5.99 7.56 - 0.026 

7/8 
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15824000 DPRAM 

AC CHARACTERISTICS ( Voo = 5V, T A = 25°C) 

DPRAM 128 words x 8 bits 

Intrinsic Delay (ns) Sensitivity 
Symbol Parameter to Loading 

mux=2 mux=4 mux:8 ns/SL 

laa Address Access lime 8.54 6.50 6.77 0.026 

las Address Setup lime 2.35 1.35 0.55 -

lah Address Hold Time 1.40 1.25 1.15 -

lw WEN Pulse Width Low 2.60 2.80 3.58 -

lcts Datain SetupTime 2.16 2.23 3.06 -

lcth Datain Hold Time 1.66 1.32 1.15 -

liz OEN to Low Impedance 1.73 1.82 2.02 -

lhz OEN to High Impedance 1.03 1.12 1.32 -

lh Data Valid 6.05 4.39 4.54 -

lhwr Data Valid 5.85 5.58 6.90 -

lawr Write Thru Access Time 7.26 6.74 7.93 0.026 

DPRAM 512 words x 8 bits 

Intrinsic Delay (ns) Sensitivity 
Symbol Parameter to Loading 

mux=2 mux:4 mux=8 ns/SL 

laa Address Access Time - - 11.11 0.026 

las Address Setup Time - - 2.35 -

lah Address Hold Time - - 1.40 -

lw WEN Pulse Width Low - - 3.97 -

lcts Datain SetupTime - - 3.76 -

lcth Datain Hold Time - - 1.42 -

liz OEN to Low Impedance - - 2.02 -

lhz OEN to High Impedance - - 1.32 -

lh Data Valid - - 8.02 -

lhwr Data Valid - - 8.76 -

lawr Write Thru Access Time - - 10.17 0.026 

8/8 -------------~ ~i~~n&~~~~©~ --------------
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ISB24000 SERIES 

ROM GENERATOR 

DESCRIPTION 

The ISB24000 Series ROM builds a static, contact programmable Read Only Memory. 

FEATURES 

• Fully static, synchronous operation. 
• Total memory capacity (words x bits) up to 16K bits. 
• Words range from 32 to 2048. 
• Bit range 1 to 32 bits wide (limited conditions). 
• Selectable aspect ratio (4, 8 and 16 multiplexing factors available). 
• Maximum density of 7000 bits/mm2. 

• Fast access time. 

ROM OPERATION 

The ROM architecture is synchronous with timing dependent on the chip select (CSN) input. Address lines 
must be set up before CSN is enabled (positive edge). The read is terminated by CSN disabling the ROM 
(negative edge). The arrival of a new address during the low pulse of CSN generates a spurious output. 
During deselection (CSN high), the ROM is precharged.The output is set in a high impedance mode by 
OEN high. If the outputs are enabled during deselection (OEN low and CSN high), all the bits in the output 
bus are forced high. 

Incomplete decoding is allowed, i.e. a number of locations can be generated that is not a power of two. In 
case a location is addressed that is not physically present, the ROM outputs the precharged value (the high 
level logic model, however, will consider such an operation illegal and generate a spurious output). 

WORD PARAMETER 

The architecture imposes that every physical row of the ROM is completely built. The increment of words 
is possible in steps given by the aspect ratio selector MUX multiplied by a layout dependent constant 
ROWSTEP (which is the number of row drivers present in each row decoders' leaf cell). 

For instance, if the MUX is selected as 8, every physical row of the ROM contains 8 words, each NBITS 
wide, multiplexed into the NBITS wide output bus. If two drivers are laid out together as a single leaf cell 
(ROWSTEP = 2) the words can be incremented in steps of 16. 

Words Multiplex Factor Step<1l Row Drivers 

64 4 8 16 

128 8 16 16 

so<2l 4 8 14 

100(3) 8 16 14 

Notes: 1. Rowsteps 1n Increments of 2 

2. Words rounded up to 56 
3. Words rounded up to 112. 

The rule checker of the generator will automatically round off the number of words to the minimum allowed 
organisation, if an illegal choice is made. 

If the selected ROM size is such that 8 row drivers are present, one extra address bit is generated that 
MUST be tied to ground. 

September 1992 1/6 
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15824000 ROM 

FUNCTIONAL BLOCK DIAGRAM 

Row Decoder ROM Core 

i ~ 
Column Selector 

Predecoder and 
Precharging 

i ~ 
Amplifiers 

lnpu t Buffers and 

I Output Buffers 

A()j lao CSN OEN 

VR001777 
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ISB24000 ROM 

WORDS PARAMETER 

Words Multiplex 
Factor Row Drivers Address Pins Ground Pin 

32 4 8 AO to A5 A5 

64 8 8 AO to A6 A6 

128 16 8 AO to A? A? 

NBITS PARAMETER 

The NBITS parameter defines how many bits are contained in each address location. Up to 32 bits can be 
selected. The bit limit of any particular organization is highly limited by the MUX parameter. 

ROW/COLUMN MULTIPLEXING 

The MUX selector allows the user to specify the aspect ratio of the ROM and hence tailor it optimally to the 
desired floor plan. The higher the value of MUX all other parameters frozen, the larger the memory bank 
will grow in the column direction and shrink in the row direction. 

CONSTRAINTS 

WORDS 32 thru 2k 
NBITS 1 thru 32 
MUX 4, 8,16 

QO-Qn 

1 (1) 

Note 1. tristate mode 

number of memory locations physically accessible 
number of bits per word 
number of words for each row of the memory bank 

ROM Input load (SL) 

AO-Ak CSN OEN 

3 4 4 

Max. Output 
Drive (SL) 

50 

Possible ROM configurations are limited by the number of rows and columns as follows: 

Number of eels = MUX * NBITS (max 128) 

Number of rows = WORDS I MUX (max 128) 

In general the following limits apply for a given MUX factor: 

Multiplex Factor Maximum NBits Maximum Words 

4 32 512 

8 16 1024 

16 8 2048 

Column Decoder Row Decoder Bits 
Bits (max) 

AO,A1 7 

AO,A1,A2 7 

AO,A 1 ,A2,A3 7 

The least significant address bits are always used to form the decoder controlling the column multiplexer. 

PERFORMANCE, AREA AND POWER CONSUMPTION ESTIMATIONS 

For specific performance, power, and area estimations please refer to the ISB24000 SERIES ROM 
Generator available with each SGS-THOMSON design kit or at your local design center. 

3/6 -------------~ ~itm¥~~~~4 -------------
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ISB24000 ROM 

TIMING DIAGRAMS 

:~----------------tc~le----------------~ 

~ tpr-----' : 

J { l 
I I '-------------------' I I 
~tos~ '-toh~ 
I 1 I 

CSN 

A(j) 

I I 
I I 

OEN 

Q(k) 

\.i_l: I~ I y ' . l ; t ' I I I - hz -------+1 
1 I I I ' 
: f-- tao ---, t-- tal --J 
1-- tlz -J I ~toh-J I 

: : r--------------,. : : r---,~ 
'----

VR001778 
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AC CHARACTERISTICS (Voo = 5 V, T A = 25°C} 
ROM GENERATOR 256 words x 16 bit 

Symbol Parameter 

lpr Minimum Precharge Time 

laa Maximum Access Time 

las Minimum Address Setup Time 

lah Minimum Address Hold Time 

liz 
Maximum OEN to Low 
Impedance 

lhz 
Maximum OEN to High 
Impedance 

la1 Maximum CSN to Data High 

lah Minimum Data Hold After CSN 

ROM GENERATOR 512 words x 8 bit 

Symbol Parameter 

lpr Minimum Precharge Time 

laa Maximum Access Time 

las Minimum Address Setup Time 

tah Minimum Address Hold Time 

liz 
Maximum OEN to Low 
Impedance 

lhz 
Maximum OEN to High 
Impedance 

la1 Maximum CSN to Data High 

tah Minimum Data Hold After CSN 

mux= 4 

2.3 

3.6 

1.3 

0.0 

0.1 

1.2 

2.8 

0.5 

mux= 4 

2.8 

4.2 

2.3 

0.0 

0.1 

0.8 

3.5 

0.5 

15824000 ROM 

Intrinsic Delay (ns) Sensitivity 

mux= 8 mux = 16 
to Loading 

(ns/SL) 

2.6 - -

3.9 - 0.02 

1.7 - -

0.0 - -

0.1 - -

1.2 - -

3.3 - 0.02 

0.5 - -

Intrinsic Delay (ns) Sensitivity 
to Loading 

mux= 8 mux = 16 (ns/SL) 

2.5 2.8 -

3.8 4.4 0.02 

1.3 1.7 -

0.0 0.0 -

0.1 0.1 -

0.8 0.8 -

3.0 3.8 0.02 

0.5 0.5 -

5/6 -------------~ ~~m~~~~ -------------
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ISB24000 ROM 

A. C. CHARACTERISTICS (Voo = 5 V, T A = 25°C} 

ROM GENERATOR 512 words x 32 bit 

Symbol Parameter 
Intrinsic Delay (ns) 

mux= 4 mux= 8 mux= 16 

tpr Minimum Precharge lime 3.6 - -

taa Maximum Access lime 5.0 - -

las Minimum Address Setup lime 2.3 - -

tah Minimum Address Hold lime 0.0 - -

liz 
Maximum OEN to Low 0.1 -
Impedance -

lhz 
Maximum OEN to High 
Impedance 1.9 - -

to1 Maximum CSN to Data High 4.1 - -
loh MinimumData Hold After CSN 0.5 - -

ROM GENERATOR 2048 words x 8 bit 

Intrinsic Delay (ns) 
Symbol Parameter 

mux= 4 mux= 8 mux = 16 

tpr Minimum Precharge Time - - 4.0 

taa Maximum Access Time - - 5.8 

las Minimum Address Setup Time - - 2.3 

tah Minimum Address Hold lime - - 0.0 

liz 
Maximum OEN to Low 

0.1 Impedance - -

lhz 
Maximum OEN to High 
Impedance - - 0.8 

to1 Maximum CSN to Data High - - 4.8 

toh MinimumData Hold After CSN - - 0.5 

Sensitivity 
to Loading 

(ns/SL) 

-
0.02 

-
-

-

-

0.02 

-

Sensitivity 
to Loading 

(ns/SL) 

-

0.02 

-
-

-

-

0.02 

-

_61_6 ____________ ~ ~fJi©n&~~~~ -------------
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DESIGN CENTERS 

USA 
Carrollton, TX 75006-5039 
1310 Electronics Drive 
MS2337 
Tel.: (1) 214/466-8844 

San Jose, CA 95110 
2055 Gateway Place 
SUite 300 
Tel.: (1) 408/452-8585 

EUROPE 
FRANCE 
94253 Gentilly Cedex 
7, avenue Gallieni - BP 93 
Tel.: (33-1) 47407575 

GERMANY 
8011 Grasbrunn 
Bretonischer Ring 4 
Postfach 1122 
Tel.: ( 49-89) 460060 

ITALY 
20041 Agrate Brianza 
V1a C. Olivetti, 2 
Tel.: (39-39) 603-5707/5066 

SWEDEN 
S-16421 Klsta 
Borgarfjordsgatan, 13 
Box 1094 
Tel . (46-8) 7939220 

UNITED KINGDOM and EIRE 
Marlow, Bucks SL71YL 
Planar House, Parkway 
Globe Park 
Tel.: (44-628) 890800 

ASIA/PACIFIC 
HONG KONG 
Wanchai 
22nd Floor 
Hopewell Centre 
183 Queen's Road East 
Tel: (852-5) 8615788 

KOREA 
Seoul121 
8th floor Shinwon Building 
823-14, Kuksman-Dong 
Kang-Nam-Gu 
Tel. (82-2) 553-0399 

SINGAPORE 
Singapore 2056 
28 Ang Mo Kio 
Jndustnal Park 2 
Tel.: (65) 482-1411 

TAIWAN 

i~!~~loor 
325 Section 1 , 
Tun Hua South Road 
Tel. (886-2) 755-4111 



SALES OFFICES 

EUROPE 
DENMARK 
Herlev 
Tel.. (45-2) 948533 

FINLAND 
Lohja SF-08150 
Tel.: (358-12).155.11 

FRANCE 
Gent illy 
Tel.: (33-1) 47407575 

Strasbourg 
Tel.: (33) 88755066 

GERMANY 
8011 Grasbrunn 
Tel : ( 49·89) 460060 
6000 Frankfurt 71 
Tel.: (49-69) 237492-3 
3000 Hannover 51 
Tel.: (49·511) 615960 

5202 Henne! 
Tel.: (49-2242) 6088 
8500 NOrnberg 20 
Tel.: (49·911) 598930 

7000 Stuttgart 31 
Tel.: (49-711) 13968-0 

1000 Berlin 37 
Tel.: (49·30) 8017087 

ITALY 
Assago 
Tel.: (39-2) 89213 1 
Casalecchlo di Reno (BO) 
Tel: (39·51) 591914 
Rome 
Tel : (39-6) 844-3341 

NETHERLANDS 
Eindhoven 
Tel.: (31-40) 550015 

SPAIN 
Barcelona 
Tel.: (34-3) 4143300 

Madrid 
Tel.: (34-1) 4051615 

SWEDEN 
Kista 
Tel.: (46·8) 7939220 

SWITZERLAND 
Grand-Saconnex 
(Geneve) 
Tel.: (41-22) 7986462 

UNITED KINGDOM and EIRE 
Marlow, Bucks 
Tel.: (44-628) 890800 

AMERICAS 
BRAZIL 
Siio Paulo 
Tel.: (55-11) 883-5455 

CANADA 
Neapean Ontario 
Tel.: (613) 829-9944 

U.S.A. 
Alabama 
Huntsville: (205) 533·5995 
Arizona 
Phoenix: (602) 867-6217 
California 
Santa Ana· (714) 957-6018 
San Jose: (408) 452-8585 
Colorado 
Boulder: (303) 449-9000 
Illinois 
Schaumburg· (708) 517-1890 
Indiana 
Kokomo: (317) 455·3500 
Massachusetts 
Lincoln: (617) 259·0300 
Michigan 
L1voma: (313) 953-1700 
New Jersey 
Voorhees: (609) 772-6222 
New York 
Poughkeepsle (914)454-8813 
North Carolina 
Raleigh: (919) 787-6555 
Texas 
Carrollton: (214) 466·8844 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CONTACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U S A. 
PENNSYLVANIA 
Montgomeryville: (215) 361-6400 

ASIA/PACIFIC 
AUSTRALIA 
Hurtsville 
Tel.: (61-2) 5803811 

HONG KONG 
Wanchal 
Tel: (852-5) 8615788 

INDIA 
New Delhi 
Tel.: (91-11) 3715191 

MALAYSIA 
Pulau Pinang 10400 
Tel.: (04) 379735 

KOREA 
Seoul121 
Tel.: (82-2) 553-0399 

SINGAPORE 
Singapore 
Tel.:(65)4821411 

TAIWAN 
Taipei 
Tel.· (886·2) 755·4111 

JAPAN 
JAPAN 
Tokyo 108 
Tel. (81-3) 3280-4121 

Information furnished 1s believed to be accurate and reliable. However, SGS-THOMSON M1croe!ectromcs assumes no responsibility for the 
consequences of use of such ~nformabon nor for any 1nfnngement of patents or other nghts of th1rd part1es which may result from 1ts use. No 
license is granted by 1m plication or otherw1se under any patent or patent rights of SGS-THOMSON Microelectromcs Spec1f1cation ment1oned 
1n th1s publication are subject to change without not1ce This publication supersedes and replaces all Information previously supplied. 
SGS-THOMSON Microelectronics products are not authorized for use as critical components in life support devices or systems without express 
wntten approval of SGS-THOMSON Microelectronics 
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