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P4C148/P4C149

DESCRIPTION

The P4C148 and P4C149 are 4,096-bit ultra high-speed
static RAMs organized as 1K x 4. Both devices have
common input/output ports.  The P4C148 enters the standby
mode when the chip enable (CE) goes HIGH; with CMOS
input levels, power consumption is extremely low in this
mode. The P4C149 features a fast chip select capability
using CS. The CMOS memories require no clocks or
refreshing, and have equal access and cycle times.  Inputs
are fully TTL-compatible.  The RAMs operate from a single
5V ± 10% tolerance power supply.

P4C148, P4C149
ULTRA HIGH SPEED 1K x 4
STATIC CMOS RAMS

FEATURES

Full CMOS, 6T Cell

High Speed (Equal Access and Cycle Times)
– 10/12/15/20/25 ns (Commercial)
– 15/20/25/35 ns (P4C148 Military)

Low Power Operation
–  715 mW Active –10 (Commecial)
–  550 mW Active –25 (Commercial)
–  110 mW Standby (TTL Input) P4C148
–  55 mW Standby (CMOS Input) P4C148

Single 5V ± 10% Power Supply

Two Options
– P4C148 Low Power Standby Mode
– P4C149 Fast Chip Select Control

Common Input/Output Ports

Three-State Outputs

Fully TTL Compatible Inputs and Outputs

Standard Pinout (JEDEC Approved)
–  18 Pin 300 mil DIP

1Q97

Means Quality, Service and Speed

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS

Access times as fast as 10 nanoseconds are available,
permitting greatly enhanced system operating speeds.

CMOS is used to reduce power consumption when active;
for the P4C148, consumption is further reduced in the
standby mode.

The P4C148 and P4C149 are available in 18-pin 300 mil
DIP packages providing excellent board level densities.
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P4C148/P4C149

DESCRIPTION

The P4C148 and P4C149 are 4,096-bit ultra high-speed
static RAMs organized as 1K x 4. Both devices have
common input/output ports.  The P4C148 enters the standby
mode when the chip enable (CE) goes HIGH; with CMOS
input levels, power consumption is extremely low in this
mode. The P4C149 features a fast chip select capability
using CS. The CMOS memories require no clocks or
refreshing, and have equal access and cycle times.  Inputs
are fully TTL-compatible.  The RAMs operate from a single
5V ± 10% tolerance power supply.

P4C148, P4C149
ULTRA HIGH SPEED 1K x 4
STATIC CMOS RAMS

FEATURES

Full CMOS, 6T Cell

High Speed (Equal Access and Cycle Times)
– 10/12/15/20/25 ns (Commercial)
– 15/20/25/35 ns (P4C148 Military)

Low Power Operation
–  715 mW Active –10 (Commecial)
–  550 mW Active –25 (Commercial)
–  110 mW Standby (TTL Input) P4C148
–  55 mW Standby (CMOS Input) P4C148

Single 5V ± 10% Power Supply

Two Options
– P4C148 Low Power Standby Mode
– P4C149 Fast Chip Select Control

Common Input/Output Ports

Three-State Outputs

Fully TTL Compatible Inputs and Outputs

Standard Pinout (JEDEC Approved)
–  18 Pin 300 mil DIP

1Q97

Means Quality, Service and Speed

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS

Access times as fast as 10 nanoseconds are available,
permitting greatly enhanced system operating speeds.

CMOS is used to reduce power consumption when active;
for the P4C148, consumption is further reduced in the
standby mode.

The P4C148 and P4C149 are available in 18-pin 300 mil
DIP packages providing excellent board level densities.
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FPGAs are able to quickly implement circuits of a few hundred thousand gates or more 

with no problem.  Thus, the FPGA was chosen due to its versatility and immediate 

availability. 

 

The specific FPGA that was used was the Altera FLEX 10K20RC240-4.  This chip in 

particular comes in a 240-pin package and has 1,152 logic elements (LE) and 6 

embedded array blocks (EAB) as seen below.  The LEs contain a programmable flip-flop 

and dedicated signal paths for carry and cascade functions.  The EABs can be configured 

to provide 2Kb of memory to be used for ROM, RAM, or FIFO implementation.  The 

EABs, however, can also be used to implement logic functions, such as multipliers, 

microcontrollers, state machines, and digital signal processors.  This feature of the chip 

was the key to the design of the project.   
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1.2.4 FPGA and Application-Specific Integrated Circuit (ASIC)
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Fig. 2 The FPGA

The FPGA has three major configurable elements: configurable logic blocks (CLBs), input/outp
blocks, and interconnects. The CLBs provide the functional elements for constructing user's log
(Figure 2). The IOBs provide the interface between the package pins and internal signal lines. T
programmable interconnect resources provide routing paths to connect the inputs and outputs o
the CLBs and IOBs onto the appropriate networks. Customized configuration is established by
programming internal static memory cells that determine the logic functions and internal
connections implemented in the FPGA. 

 
Fig. 3 CLBs Interconnects

Figure 3 depicts a FPGA with a two-dimensional array of logic blocks that can be interconnect
by interconnect wires. All internal connections are composed of metal segments with
programmable switching points to implement the desired routing. An abundance of different
routing resources is provided to acheive efficient automated routing. There are four main types 
interconnect, three are distinguished by the relative length of their segments: single-length lines
double-length lines and Longlines. (NOTE: The number of routing channels shown in the figur
are for illustration purposes only; the actual number of routing channels varies with the array si
In addition, eight global buffers drive fast, low-skew nets most often used for clocks or global
control signals. 

 

�x`cst]Mlau���}9� 3 �
Z\[-h@fih@j=kM`ce�nM`C³��W² mh�{I]Mh@bcbce�j=etfE^alau�^ae�`c[	�Os ��}9� �t}y³K`�uwfiz@]M[%³��W²�z@et[�^a`ch@[Mh~]M[Ou

z@etkMkM`�u~nM` � � h�nM]Mh�sth@[Mh@lau�^aetli`xnM`x��]M[Md@`cet[M`xbcetst`czv�Mh�`c[MnM`ck�h@[MnMh@[�^a`C��`c[MnM`cz�u�^a`�z@et[ � h �
[Mh@bcb�u3�Ost]Mlau� ¡��z@`�uwfiz@]M[Me�nMh@`F{I]Ouwbc`?�Ou�{I]Ou�^i^alie�`c[Mstlih@fifi`�}��U]Mh@fE^a`Fsth@[Mh@lau�^aetli`?nM`?��]M[Md@`cet[M`
bcetst`czv�MhF�Ouw[M[Me9]M[�h@bch��wu�^ae!stlauwnMeUnM`�¢Oh@fifi`c�M`cbc`q^�mu_��stlauwd@`chKuwkMkM]M[�^aeSuwbcb�u\kMlih@fih@[Md�u9nM`�{I]Ou�^i^alie
`c[Mstlih@fifi`���b�u=kM`am]�stlauw[ykOuwlE^ah�nMh@bcbch�k�etlE^ah�bcetst`czv�Mh�z@etj��M`c[Ou�^aetli`chS�Ouw[M[Me~j=h@[Me~nM`�{I]Ou�^i^alie
`c[Mstlih@fifi`° ¡}:8�]_^i^vu���`�u_�?]M[-^ah@lid@eosth@[Mh@lau�^aetlih3nM`K��]M[Md@`cet[M`�bcetst`czv�Mho�¤£U �mhguwstst`c]M[�^aeM�0z@etj=h
j=etfE^alau�^ae|`c[g�Ost]Mlau_}���bWsth@[Mh@lau�^aetlih�£ �Ou=nM]Mh�`c[Mstlih@fifi`�}�Z\[Me�e=h@[�^alauwj��M`W{I]Mh@fE^a`�`c[Mstlih@fifi`
k�etfifiet[Me�h@fifih@lih!bchQ]Mfiz@`q^ah\nM` �oe ����b�� uwbq^alie=��e�h@[�^alauwj��M`° �k�etfifiet[Me�h@fifih@lih!h@fE^ah@li[M`ruwbr³��W²!}
�\h\fih@st]Mh!zv�Mh!`cb�³��W²)kM]�me�`cj=kMbch@j=h@[�^vuwlihK��]M[Md@`cet[M`�nM`�]M[�[I]Mj=h@lie�nM`O�wuwli`�uw�M`cbc`��O[Me�uwn�]M[
j�uwfifi`cj=e�nM`'=_}
�S³��W² `cj=kMbch@j=h@[�^vuw[Me3b�ugkOuwlE^ah|kMli`c[Mz@`ckOuwbch�nMh@bcb�u3bcetst`cz�u3nM`0{I]Mh@fE^ae�� ���9«�}��Wu3¢Oh@fX�

fi`c�M`cbc`q^�mu�hgb�u®fi`cj=j=h�^ali`�uynMh@bcb�� uwlizv�M`q^ah�^i^a]MlauynMh@`!³��W² �¤uwz@`cbc`q^vuw[Mey`cb�k�etfi`cd@`cet[Ouwj=h@[�^aeoh@n%`
z@etbcbch@s�uwj=h@[�^a`r`c[g]M[Ou�{I]Ouwbcfi`�uwfi`�uwkMkMbc`cz�uwd@`cet[Mhw}
�Wu��Ost]Mlau���}9� �gj=etfE^alau�kM`am]	`c[�nMh�^i^vuwstbc`ce�b�u�fE^ali]_^i^a]Mlau�`c[�^ah@li[Ou�nMh@b�³��W²!}��9nM]Mh,� �

k�etfifiet[Me�h@fifih@lihUuwnMetk�h@lau�^a`Mk�h@l?`cj=j�uws�uwd@d@`c[OuwlihK`Mfih@st[Ouwbc`O`c[|]Mfiz@`q^vu9nOuw`Osth@[Mh@lau�^aetli`OnM`M��]M[��
d@`cet[M`rbcetst`czv�Mhw} 8�]_^i^vu���`�u�`�� �,h@ng`�sth@[Mh@lau�^aetli`�nM`r��]M[Md@`cet[M`rbcetst`czv�MhUk�etfifiet[Me=uw[Mzv�Mh9h@fifih@lih
uwnMetk�h@lau�^a`Q`c[MnM`ck�h@[MnMh@[�^ah@j=h@[�^ahw}¸�0� `c[Mstlih@fifie�`c[MnM`cz�u�^aeoz@et[ ¥U� ��kM]�me�h@fifih@lih®uwnMetk�h@lau�^ae
z@etj=hU]M[3`c[MkM]_^�nM`clih�^i^ae�k�h@l�z@`�uwz@]M[Me�nMh@`rnM]Mh � �K}���brfih@st[Ouwbch9£ �9kM]�me�kM`cbcew^vuwlihQb�� uwbq^alie � �
u�^i^alau��th@lifie®`cb0sth@[Mh@lau�^aetlih~£�}x��h�]Mfiz@`q^ah�nMh@`Ksth@[Mh@lau�^aetli`?nM`?��]M[Md@`cet[M`Fbcetst`czv�Mh|fiet[Me®uw[Mzv�Mh
nM`cfik�et[M`c�M`cbc`?uwbcb�� h@fE^ah@li[MeynMh@bQ³��W²!���¤uwz@h@[MnMe®]MfieonM`KnM]Mh~et]_^akM]_^af�`c[MnM`ck�h@[MnMh@[�^a`KnOuy{I]Mh@b �
bc`CnMh@` � �K} 8xuwbchg�th@lifau�^a`cbc`q^�muouw]Mj=h@[�^vu	b�uonMh@[Mfi`q^�mu	nM`\z@etj=k�et[Mh@[�^a`Qbcetst`cz@`Ch�fih@j=kMbc`q�Oz�uo`
z@etbcbch@s�uwj=h@[�^a`�}

= 4



FPGA Overview file:///C:/Laboratorio/altro/esercitazioni2002/esp_fpga/fpga.html

5 of 8 20/11/2002 16.52

Fig. 2 The FPGA

The FPGA has three major configurable elements: configurable logic blocks (CLBs), input/outp
blocks, and interconnects. The CLBs provide the functional elements for constructing user's log
(Figure 2). The IOBs provide the interface between the package pins and internal signal lines. T
programmable interconnect resources provide routing paths to connect the inputs and outputs o
the CLBs and IOBs onto the appropriate networks. Customized configuration is established by
programming internal static memory cells that determine the logic functions and internal
connections implemented in the FPGA. 

 
Fig. 3 CLBs Interconnects

Figure 3 depicts a FPGA with a two-dimensional array of logic blocks that can be interconnect
by interconnect wires. All internal connections are composed of metal segments with
programmable switching points to implement the desired routing. An abundance of different
routing resources is provided to acheive efficient automated routing. There are four main types 
interconnect, three are distinguished by the relative length of their segments: single-length lines
double-length lines and Longlines. (NOTE: The number of routing channels shown in the figur
are for illustration purposes only; the actual number of routing channels varies with the array si
In addition, eight global buffers drive fast, low-skew nets most often used for clocks or global
control signals. 
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Fig. 1 Block Diagra

Each CLB contains two flip-flops that can be used to store the function generator outpu
the flip-flops and function generators can also be used independently. DIN can be used 
input to either of the two flip-flops. H1 can drive the other flip-flop through the H funct
gen-erator. Function generator outputs can also be accessed from outside the CLB, usin
outputs independent of the flip-flop outputs. This versatility increases logic density and
routing. Thirteen CLB inputs and four CLB outputs provide access to the function gene
flip-flops. These inputs and outputs connect to the programmable interconnect resource
block. 

Four independent inputs are provided to each of two func-tion generators (F1 - F4 and G
These function gen-erators, whose outputs are labeled F’ and G’, are each capable of im
any arbitrarily defined Boolean function of four inputs. The function generators are imp
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Figure 2. The internal layout of the FLEX 10K (courtesy of Altera) 

 

The FLEX10K chip was also used due to the readily available Altera UP-1 student 

demo board.  The majority of time spent on the project dealt with becoming familiar with 

this board and the different features that were available.  As can be seen below, the UP-1 

board has two separate FPGA on it.  The first is the EPM7128S (MAX 7000S) and the 

second is the EPF10K20 (FLEX 10K20).  The MAX chip is significantly smaller with a 

capacity of 2,500 gates and comes in an 84-pin package while the FLEX chip is 

significantly larger as stated before.  The MAX chip does come socket-mounted however, 

while the FLEX chip was not.  In order to access the pins of the FLEX chip, the through-
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FLEX 10K Embedded Programmable Logic Family Data Sheet

Figure 4. FLEX 10K Embedded Array Block 

Note:
(1) EPF10K10, EPF10K10A, EPF10K20, EPF10K30, EPF10K30A, EPF10K40, EPF10K50, and EPF10K50V devices have 

22 EAB local interconnect channels; EPF10K70, EPF10K100, EPF10K100A, EPF10K130V, and EPF10K250A devices 
have 26.
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Logic Array Block

Each LAB consists of eight LEs, their associated carry and cascade chains, 
LAB control signals, and the LAB local interconnect. The LAB provides 
the coarse-grained structure to the FLEX 10K architecture, facilitating 
efficient routing with optimum device utilization and high performance. 
See Figure 5. 

Figure 5. FLEX 10K LAB

Notes:
(1) EPF10K10, EPF10K10A, EPF10K20, EPF10K30, EPF10K30A, EPF10K40, EPF10K50, and EPF10K50V devices have 

22 inputs to the LAB local interconnect channel from the row; EPF10K70, EPF10K100, EPF10K100A, EPF10K130V, 
and EPF10K250A devices have 26.

(2) EPF10K10, EPF10K10A, EPF10K20, EPF10K30, EPF10K30A, EPF10K40, EPF10K50, and EPF10K50V devices have 
30 LAB local interconnect channels; EPF10K70, EPF10K100, EPF10K100A, EPF10K130V, and EPF10K250A devices 
have 34 LABs.
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Each LAB provides four control signals with programmable inversion 
that can be used in all eight LEs. Two of these signals can be used as 
clocks; the other two can be used for clear/preset control. The LAB clocks 
can be driven by the dedicated clock input pins, global signals, I/O 
signals, or internal signals via the LAB local interconnect. The LAB preset 
and clear control signals can be driven by the global signals, I/O signals, 
or internal signals via the LAB local interconnect. The global control 
signals are typically used for global clock, clear, or preset signals because 
they provide asynchronous control with very low skew across the device. 
If logic is required on a control signal, it can be generated in one or more 
LEs in any LAB and driven into the local interconnect of the target LAB. 
In addition, the global control signals can be generated from LE outputs.

Logic Element

The LE, the smallest unit of logic in the FLEX 10K architecture, has a 
compact size that provides efficient logic utilization. Each LE contains a 
four-input LUT, which is a function generator that can quickly compute 
any function of four variables. In addition, each LE contains a 
programmable flipflop with a synchronous enable, a carry chain, and a 
cascade chain. Each LE drives both the local and the FastTrack 
Interconnect. See Figure 6.

Figure 6. FLEX 10K Logic Element
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