
































































































































5.0 APE EL™ Language Reference 

Output transitions: 

Symbol 

H 
L 
z 
x 

Function 

Output expect HIGH 
Output expect LOW 
Output expect High-Z 
Don't examine output 

APEEL Syntax 

A set of test vectors may include a subset of the total number 
of input and output pins, and multiple vector sets may be in­
cluded in one file. When multiple functions are implemented in 
a single device, it is often convenient to group vectors for each 
function separately (see the application examples for an il­
lustration). Note that each set of vectors must be preceded by 
the TEST_ VECTORS statement. 

Format 

The labels of the pins being described are separated by spaces 
or commas and are enclosed by parenthesis as shown: 

( lnput_Pins -> Output_Pins ) 

Below the pin label, list the desired input and expected output 
transitions. Separate the input transitions with spaces or com­
mas and do likewise with the output transitions, but do not add 
parenthesis. If feedbacks are used, the associated outputs 
must be declared as output pins (not input pins). 

Example: ( S R -> Q_SL) 
0 0 -> x 
1 0 -> H 
0 0 -> H 

If you have specified the output pin name with a"!" or"/" on the 
macrocell definition statement to implement an "Active Low" 
feedback path, you must include the "!" or"/" in the output pin 
name on test vector pin label statement. Please refer to the "1/0 
Pin Assignments and Macrocell Configurations" and "Boolean 
Equations and Logic Operators" (under Output Feedback) sec­
tions for additional information. 

Example: !A pin 19 = neg reg feed_reg (Macrocell Pin Definition) 

(I X Y Z -> !A B) (Test_ Vector pin name label) 

0 1 0 1 -> H L (Test_ Vector data) 

5-16 



Creating New APEEL Source Files 5.0 AP EEL TM Language Reference 

Creating New APEEL Source Files 

APEEL template files for each PEEL device are included on the 
APEEL Applications Diskette. These files provide the structure 
for writing a new APEEL design. To use the template files, simp­
ly: 

,.. Select the specific template file for the PEEL device you wish 
to design with. 

,.. Build the source file around the template, following the syn­
tax rules presented in this section, by adding the specific pin 
names, macro definitions, equations, test vectors, and com­
ments needed for your design. 

,.. Save the newly edited file with a new file name (using the 
Save As command) in order to preserve the template file. 

APEEL Template Files Included on the Applications Diskette 

PEEL Device 

PEEL18CV8 
PEEL173 
PEEL273 
PEEL153 
PEEL253 
PEEL20CG10 
PEEL22CV10 
PEEL 22CV1 OZ 
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APEEL Template Fiie 

ANEWV8.APL 
ANEW173.APL 
ANEW273.APL 
ANEW153.APL 
ANEW253.APL 
ANEWG10.APL 
ANEWV10.APL 
ANEWV10Z.APL 
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This page is blank 
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6.0 Application Primer and Examples 

6.0 Application Primer and Examples 

A number of application examples for PEEL devices have been 
provided in the form of APEEL input files which can be found on 
the Applications diskette (disk# 2). These files show some of 
the possible applications for PEEL devices and provide an ex­
ample of the format used to create APEEL input files. These ex­
amples and the APEEL applications primer in section 6.1 can 
be used to familiarize yourself with the capabilities of the 
APEEL software and designing with PEEL device architectures. 

Application Directory 

APEEL source files for the PEEL applications listed below may 
be found on the PEEL Device Applications Diskette. 

6.1 APE EL Applications Primer 

PEEL 18CV8 Applications File Name 

6.2 Basic Logic Gates .......................... V8GATES.APL 

6.3 Basic Registers and Latches .................. V8REGS.APL 

6.4 Clock Divider and Address Decod ........... V8CLKADD.APL 

6.5 Bus Programmable 8 to 1 Multiple .......... V8BUSMUX.APL 

6.6 Expandable 8-bit (or Dual 4-bit) Comparator .... V8COMP.APL 

6.7 8-bit Counter with Function Controls .......... V8FCNTR.APL 

6.8 4-bit Change-of-State Port with Interrupt ....... V8CPORT.APL 

PEEL 22CV10 and 22CV10Z Applications File Name. 

6.9 8-bit Loadable Up/Down Counter ............. V1 OCNT8.APL 

6.10 8-bit Change-of-State Port with Interrupt .... V1 OZPORT.APL 

PEEL 173 Applications File Name 

6.11 16 to 4 Priority Encoder ...................... PRl173.APL 

PEEL273 Applications File Name 

6.12 8-bit Greater/Less-Than Mag. Comparator ...... MAG23.APL 

6.13 10-Bit Expandable Equality Comparator ....... EQU273.APL 
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6.0 Application Primer and Examples 6.1 APEEL Application Primer 

6.1 APEEL Application Primer 

If programmable logic devices are new to you, this section will 
give you a brief overview of the how design concepts can be 
described by AP EEL design files which are then assembled into 
JEDEC programming files. 

O Your Design Concepts 

o The Basics of an APEEL file 

o PEEL Device Architectures 

0 The JEDEC File 

Your Design Concepts 

In digital circuits, there are various ways to describe a logic 
design but probably the most familiar method is by schematic 
(or gate) form. However, like most logic assemblers APEEL re­
quires logic to be described in equation form. Before convert­
ing your design conceptualized in schematic form into APEEL 
equations, you must first choose the right PEEL device for your 
specific application. Some of the basic issues when selecting a 
PEEL device for your design are: 

• The speed (tPD, combinatorial propagation delay from 
input to output), power and cost considerations 

• The number of input and 1/0 pins required 

• The complexity of your design in terms of the number of 
product and sum-of-product functions to be implemented 

• The use of output registers (flip-flops) 

Most of the above issues can be better understood after read­
ing through the following section on the PEEL device architec­
tures, reviewing the PEEL device data sheets, and 
experiencing a few APE EL designs. Figure 6.1 a gives you a 
brief summary of the features of all the devices in the PEEL 
family, but please note that you should refer to the product data 
sheets for the latest specifications. 
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Your Design Concepts 6.0 Application Primer and Examples 

PEEL18CV8 PEEL20CG10 PEEL153 PEEL173 
PEEL22CV10 PEEL253 PEEL273 
PEEL22CV10Z 

1/CLK 1 20 Vee l/CLK Vee 20 Vee 24 Vee 
I 2 19 1/0 I 23 1/0 2 19 1/0 2 23 1/0 

3 18 1/0 22 1/0 3 18 1/0 3 22 1/0 
4 17 1/0 21 1/0 4 17 1/0 4 21 1/0 
5 16 1/0 20 1/0 5 16 1/0 5 20 1/0 
6 15 1/0 19 1/0 6 15 1/0 6 19 1/0 
7 14 1/0 18 1/0 I 7 14 1/0 7 18 1/0 
8 13 1/0 17 1/0 

I 8 13 1/0 8 17 1/0 
I 9 12 1/0 I 1/0 

1/0 9 12 1/0 
1/0 16 GND 10 11 1/0 

9 16 
GND 10 11 I I 15 1/0 10 15 1/0 

I 14 1/0 I 11 14 1/0 
GND 13 I GND 12 13 I 

PEEL18CV8 20 10 8 8 12 AND 74 15-25 25-35 20 + 0.7/MHz 

PEEL18CV8-15 20 10 8 8 12 AND 74 12 15 80 + 0.5/MHz 

PEEL20CG10 24 12 10 10 12 AND 92 15-20 20-35 55 + 0.5/MHz 

PEEL22CV10Z 24 12 10 10 12 AND 132 15-20 20-35 55 + 0.5/MHzt 

PEEL253 

PEEL273 

PEEL22CV10 

PEEL153 

PEEL173 

20 

24 

24 

20 

24 

8 

12 

12 

8 

12 

10 

10 

10 

10 

10 

0 

0 

10 

0 

0 

2 

2 

4 

2 

2 

AND/OR 42/20 

AND/OR 42/20 

AND 132 

AND/OR 42110 

AND/OR 42/10 

NIA 30-40 

NIA 30-40 

12-20 20-35 

NIA 30-40 

NIA 30-40 

35 + 1.0/MHz 

35 + 1.0/MHz 

55 + 0.5/MHz 

35 + 1.0/MHz 

35 + 1.0/MHz 

t User-programmable "zero-power" standby mode: Ice = approx.200µA 

Figure 6.1 a Pin Configurations and Features Summary of PEEL Devices 
*Please refer to latest PEEL Device data sheets for more detailed and updated AC and DC 

specifications. Higher speed versions of all devices are scheduled for late 1989-1990. 
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6.0 Application Primer and Examples 6.1 APEEL Application Primer 

The Basics of an APEEL file 

Once a PEEL device is selected, the process of transferring 
your conceptualized design into APEEL design file is seg­
mented into three main steps. 

• Input and 1/0 pin assignments 

• Macro cell configuration declarations 

• Logic equations 

Figure 6.1 b illustrates a simple exclusive NOR design in 
schematic form converted to an APEEL design file for the 
PEEL 18CV8 device. First, the input signal names "11" and "12" 
are assigned to input pins 1 and 2 respectively. Next, the out­
put signal "OUT" is assigned to an 1/0 pin which macro cell is 
configured as: positive polarity output (POS); combinatorial 
output (COM); and feedback from the pin (FEED_PIN). In this 
case, the feedback is actually not being used but it should be 
specified anyway. Finally, the equivalent equation for the logic 
function is expressed. Note that the "!" equals the NOT func­
tion, "&" equals the AND function, and"#" equals the OR func­
tion. 

Exclusive NOR 

10~ 11 
OUT 

APEEL Design File 

"Input Pins 
11 pin 1 
12 pin 2 

"l/O Pins with Macrocell Definition 
Out pin 19 = POS COM FEED_PIN 

EQUATIONS 
Out = !11 & !12 # 11 & 12 

Figure 6.1 b PEEL 18CV8 exclusive NOR Design 

Three other similar examples are shown in figures 6.1 c (2-to-4 
Bit Decoder), 6.1 d (4-Bit Shifter), and 6.1 e (2-Bit Counter). For 
a more detailed description of the APEEL language, please 
refer to section 5.0 and the APEEL application examples found 
later in this chapter 
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6.1 APEEL Application Primer 

2-to-4 Decoder 

/ENABLE 

A 

YO 

Y1 ~ 
Y2 

Y3 

6.0 Application Primer and Examples 

APEEL Design File 

"Input Pins 
A pin 1 
B pin 2 
!ENABLE pin 3 

"1/0 Pins with Macrocell Definition 
YO pin 19 = POS COM FEED_PIN 
Y1 pin 18 = POS COM FEED_PIN 
Y2 pin 17 = POS COM FEED_PIN 
Y3 pin 16 = POS COM FEED_PIN 

EQUATIONS 
YO = ENABLE & !B & !A 
Y1 = ENABLE & !B & A 
Y2 = ENABLE & B & IA 
Y3 = ENABLE & B & A 

Figure 6.1f PEEL 18CV8 2-to-4 Bit Decoder Design 

4-Blt Shifter 

01 02 03 

D 

CLl<-4--+-<>-+-....__-t--' 
R~---+~---<>-~_._~~ 

04 

APEEL Deslan File 

"Input Pins 
CLK pin 1 
A pin 2 
R pin 3 

"l/O Pins with Macrocell Definition 
01 pin 19 = POS REG FEED_REG 
02 pin 18 = POS REG FEED_REG 
03 pin 17 = POS REG FEED_REG 
04 pin 16 = POS REG FEED_REG 

"Node Assignment 
AC node 21 "Asynchronous Clear 

EQUATIONS 
AC= A 

01 = D 
02 = 01 
03 = 02 
04 = 03 

Figure 6.1 g PEEL 18CV8 4-Bit Shifter Design 

In Figure 6.1 g, an additional declaration is needed for the inter­
nal node to control the asynchronous clear capability of the 
PEEL 18CV8. Please refer to section 5.0 and the PEEL applica­
tion examples for a more detail discussion on this feature. 
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2-Blt Counter 

CU<-----~ 

SRES-i)o-~--:=~ QO 

6.1 APEEL Application Primer 

APEEL Design File 

"Input Pins 
CLK pin 1 
SRES pin 2 

__..__ "l/O Pins with Macrocell Definition 
__,..... 00 pin 19 = POS REG FEED_REG 

Ql 01 pin 18 = POS REG FEED_REG 

EQUATIONS 
00 = ISRES & 100 
01 = !SRES & 101 & 00 # 

ISRES & 01 & 100 

Figure 6.1 h PEEL 18CV8 2-Bit Counter Design 

PEEL Device Architectures 

The following section describes PEEL Device Architectures. Al­
though helpful, a detailed understanding of PEEL Device ar­
chitecture is not always necessary to sucessfully design with 
PEEL Devices. Many PEEL logic designers, armed with a mini­
mum knowledge of macrocell configurations, pin functions and 
number of product terms are able to create effective PEEL 
designs for their specific applications. 

The Logic Array 

Probably the most basic thing about programmable logic 
devices is the logic array diagram of the device. The two types 
of logic structures in the PEEL Device family are the program­
mable-AND/fixed-OR and programmable-AND/programmable­
OR structures. The PEEL 18CV8 logic array which utilizes the 
programmable-AND/fixed-OR structure is shown on Figure 
6.1 i. Other PEEL devices with this logic structure include 
PEEL22CV10, PEEL20CG10, PEEL22CV1 OZ (see Appendix 
D). As shown in the diagram, the 36 (0-35) input lines which run 
vertically are derived from true and complement of the 18 pos­
sible input pins. The product terms, drawn as horizontal lines, 
serve as AND functions (denoted by the AND gate symbol at the 
end of each product term) with a maximum of 36 inputs for each 
product term. The 74 product terms are made up of: one 
synchronous preset term; one asynchronous clear term; eight 
output enable terms; and 64 terms divided into groups of eight, 
with each group feeding into an OR function. The area where 
the input lines and the product terms intersect is known as the 
AND array. At each intersection of the input line and product 
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INPUT/CLK 

INPUT 

INPUT 
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Input Lines (0-35) 
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6 
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7 
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Figure 6.1 i PEEL 18CV8 Logic Array Diagram 
(Programmable-AND/Fixed-OR) 
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INPUT PIN LABELS 
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' 11 21--+---l»H--l--Hl-H-+-l-+-+++++++++++H--1--Hl-H-+-l-+-+++++++++++~:­

l2 31--+---l»H--l--Hl-H-+-l-+-+++++++++++H--1--Hl-H-+-I-+-+++++++++++~'­
' 

13 41--+---l»H--l--Hl-H-+-l-+-+++++++++++H--1--Hl-H-+-I-+-+++++++++++~'­. 
14 5t--+---l»t-t-H-1H-1-+-t-++-++-H--H-++-t+t-t-H-1H-1-+-t-+t-H--H--H-++-++~'­

!5 6rl._,,..,_+-+-1-+-1-+-+-+-+-+-+-+-+-+-+++-+-+-+-+-1-+-11-+-1H--t-+-+-+-+-+-+-+-+++-+-+-+-=­
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Figure 6.1 j PEEL273 Logic Array Diagram 
(Programmable-AND/Programmable-OR) 
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term is an EEPROM cell which determines whether the inter­
section is connected or open. A connection allows an input line 
to become a logical input of the intersected product term (AND 
gate). Hence, logic functions are performed by merely connect­
ing the input lines to the product terms. By connecting specific 
inputs or 1/0 macrocell feedbacks to the product terms, com­
plex sum-of-product logic functions can be created. In the 
PEEL 18CV8 device, each sum feeds into its associated 1/0 
macrocell where the logic function can be further controlled for 
output to an 1/0 pin and/or feedback into the array. To graphi­
cally illustrate the logic functions in the logic array diagram, X's 
are used to mark the intersection in which the input lines are 
connected to the product terms (refer to the V8GATES design 
in section 6.2). 

The other logic array structure in the PEEL devices (PEEL 153, 
PEEL253, PEEL 173, and PEEL273) is the programmable­
AND/programmable-OR structure (see Figure 6.1j and Appen­
dix D). This logic structure is ideal for combinatorial 
applications such comparitors, priority encoders, etc. which 
utilize many product terms. Unlike the PEEL 18CV8's fixed OR 
array, the programmable OR array allows user-specified 
product terms to be connected to the sum terms (drawn as 
horizontal lines) which are propagated to the 1/0 pin, output 
enable buffer, or back to the AND array as feedbacks. This 
sharing of product terms minimizes product term redundancy 
and avoids wasting unused terms of fixed-OR arrays. 

A Closer Look at the Logic Array 

Figure 6-1 k illustrates how a logic function (specifically the 
two-input exclusive NOR design described earlier) is imple­
mented in the PEEL 18CV8 array. Note that if all true and com­
plement inputs of a product term are left open, the output of the 
AND gate will be a logical true (HIGH). If both true and comple­
ment of one or more inputs are connected to a product term, the 
output of the AND gate is forced to a logical false (LOW). Fre­
quently, you will find that the unused product terms are con­
nected to both true and complement of all the possible inputs 
in the device, creating product terms with JEDEC O's. Most 
logic assembler or compiler (including APEEL) omit these un­
used product terms when outputing the JEDEC file. Basically, 
any product terms not specified in the JEDEC file are assumed 
to be unused. 
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Unused product term with 
both true and complement 
of one or more inputs 
connected, forces loglcal 
false (0) 

/ 

X = Input connected 
Product term with to product term 
all inputs open, 
forces logfcal true (1) 
to enable output 

il i2 + 11 12 

Feedback to 
AND Array 

Figure 6.1 k Logic function implementation in PEEL 18CV8 array 

The Macro Cell 

In the PEEL 18CV8 device, there is a macro cell associated 
with each 1/0 pin. This macro cell allows you to configure the 
architecture of each output independently into one of twelve 
possible configurations. This flexiblity makes it possible to cus­
tomize the architecture to your design requirements. PEEL 
devices with similar macro cell capabilities include 
PEEL20CG10, PEEL22CV10, and PEEL22CV1 OZ. Macro cells 
in PEEL devices such as PEEL 153, PEEL253, PEEL 173 and 
PEEL273 provide for output polarity control only. Please refer 
to 5-12 of this handbook for more information describing the 
different PEEL macro cell configurations. 

As shown in figure 6.1 i, the PEEL 18CV8 1/0 macro cell consists 
of a D-type flip-flop and two signal-select multiplexers. The 
configuration of each macrocell is determined by the four 
EEPROM bits (A,B,C,D) controlling these multiplexers. These 
bits determine: output polarity; output type (registered or non­
registered); and input/feedback path (bi-directional 1/0, com­
binatorial feedback, or register feedback). Figure 6.1 j shows 
the equivalent circuits of the PEEL 18CV8 twelve macro cell 
configurations. 

Output Type 

The signal from the OR array can be fed directly to the output 
pin (combinatorial function) or latched in the D-type flip-flop 
(registered function). The D-type flip-flop latches data on the 
rising edge of the clock and is controlled by the global preset 
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Figure 6.1 i PEEL 18CV8 Macro Cell 

and clear terms. When the synchronous preset term is satis­
fied, the Q output of the register will be set HIGH at the next 
rising edge of the clock input. Satisfying the asynchronous 
clear term will set Q LOW, regardless of the clock state. If both 
terms are satisfied simultaneously, the clear will override the 
preset. 

Output Polarity 

Each macrocell can be configured to implement active-high or 
active-low logic. Programmable polarity eliminates the need for 
external inverters. 

Output Enable 

The output of each 1/0 macrocell can be enabled or disabled 
under the control of its associated programmable output enable 
product term. When the logical conditions programmed on the 
output enable term are satisfied, the output signal is 
propagated to the 1/0 pin. Otherwise, the output buffer is driven 
into the high-impedance state. Under the control of the output 
enable term, the 1/0 pin can function as a dedicated input, out­
put, or a bi-directional 1/0. 

Input/Feedback Select 

The 1/0 macrocell also provides control over the feedback path. 
The input/feedback signal associated with each 1/0 macrocell 
may be obtained from three different locations: from the 1/0 pin 
(bi-directional 1/0); directly from the Q output of the flip-flop 
(registered feedback); or directly from the OR gate (com­
binatorial feedback). 

6-11 

II 



6.0 Application Primer and Examples 6.1 APEEL Application Primer 

REGISTERED OUlPUT COMBINATORIAL OUTPUT 

~~~ ~5 ~ ili 
:c! ~ 
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~ .. .. r 

~ ~ 

·~~ ~~~ ~ D 11 l/O . . ~ 
~ .. .. :c .. AC ~ 

Figure 6.1j PEEL 18CV8 macro cell configurations 

Bi-directional 1/0 

The input/feedback signal is taken from the 1/0 pin when using 
the pin as a dedicated input or as a bi-directional 1/0. (Note that 
it is possible to create a registered output function with bi-direc­
tional 1/0.) 

Combinatorial Feedback 

The signal-select multiplexer gives the macrocell the ability to 
feedback the output directly from the OR gate, regardless of 
whether the output function is registered or combinatorial. This 
feature allows the creation of asynchronous latches, even when 
the output must be disabled. 
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Registered Feedback 

Feedback also can be taken from the register, regardless of 
whether the output function is registered or combinatorial. 
When implementing a combinatorial output and registered 
feedback configuration (configurations number 11 and 12 in 
figure 6.1j), the register can be used for internal latching of data 
while leaving the external output free for combinatorial func­
tions. 

The JEDEC File 

As mentioned earlier, the APEEL assembler outputs a JEDEC 
file which can be uploaded into a programmer to program the 
PEEL device. Referencing to the logic array diagram with the 
V8GATES application example on section 6.2, the X's which 
mark the connected inputs to the product term are represented 
by O's in the JEDEC file. 

After the PEEL device is erased (electrically), all EEPROM 
cells are set to a JEDEC "1" which open all logical connections. 
The device is then configured to perform the user-defined func­
tion by programming selected connections (JEDEC "O") in the 
AND array. Please refer to the JEDEC pattern of the 
V8GATES.APL design. Note that only used product terms are 
specified. 

The JEDEC file is the output of the APEEL assembler (and all 
other PLD logic compilers). This JEDEC file which is a stand­
ard data transfer format for programmable logic devices be­
tween the development systems and programmer defines that 
the data "1" and "O" represent an open and short connection. 
For more information on the JEDEC standard, you can contact: 

Electronic Industries Association 
Engineering Department 
2001 Eye Street N.W. 
Washington, D.C. 20006. 
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6.2 Basic Gates 

DEVICE: 
FILE NAME: 

PEEL18CV8 
V8GATES.APL 

This PEEL 18CV8 application example implements several 
basic logic gates. The logic gates include an inverter, four-input 
AND, OR, NANO, and NOR gates, a four-input AND-OR- IN­
VERT gate, a two- input XOR gate and a high-impedance buff­
er. Each gate uses one or more of the (A,B,C and D) inputs. 
Additionally, the high-impedance buffer uses the /HZ input for 
impedance control. The truth table for these gates can be ex­
amined in the test vectors. Note, the remaining unused input 
pins can be used as additional inputs into the gates. 

A 
B 
c 
D 

/OE 
Gnd 

Vee 
NOT 
AND 
NAND 
OR 
NOR 
AOI 
XOR 
HLBUF 

Figure 6.2a - Plnout for V8GATES.APL 

AND 

NAND 

OR 

NOR 

D 

AOI 

/OE---------' 
Figure 6.2b - Block diagram for V8GATES.APL 
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TITLE 'APEEL FILE: PEEL18CV8 BASIC GATES 
DESIGNER: Robin Jigour 
DATE: 8/16/87' 

PEEL18CV8 

"Inputs" 

A 
B 
c 
D 
!OE 

"Outputs 

HZ BUF 
XOR 
AOI 
NOR 
OR 
NANO 
AND 
NOT 

EQUATIONS 

NOT 

AND 

NANO 

OR 

and 

!A 

A 

pin 
pin 2 
pin 3 
pin 4 
pin 9 

Macro 

pin 12 
pin 13 
pin 14 
pin 15 
pin 16 
pin 17 
pin 18 
pin 19 

11 A,B,C, and Dare gate inputs. 

''The '!' is only used to indicate an 
''active low output 
"enable for HZ BUF. This character 
"is NOT part of the pin name. 

Cell definitions 

pos com feed_pin "High Impedence 
pos com feed_pin "Exclusive OR. 
neg com feed_pin "AND-OR-Invert. 
neg com feed_pin 
pos com feed_pin 
neg com feed_pin 
pos com feed_pin 
pos com feed_pin "Inverter. 

Buffer. 

"Note macro cell polarity for each 

B & C & D 

output. 

! (A & B & C & D) "Here, the '!' (which is actually ignored 
"by APEEL) is to make the equation 

A # B # C # D 

"appears logically correct. This output's 
"macro cell which is set to NEG polarity is 
"actually doing the inversion. 

6-15 

II 



6.2 Basic Gates 6.0 Application Examples 

NOR ! (A # B # c # D) "Again, the , !' is ignored by APEEL. 

AOI ! (A & B # c & D) "Same as above. 

XOR A & !B # !A & B 

HZ BUF A 
Enable HZ BUF OE "OE controls output enable. 

"Outputs without the 'ENABLE' statements are 
"enabled unconditionally. 

TEST VECTORS 
( D c B A OE -> NOT AND NAND OR NOR AOI XOR HZ BUF 

0 0 0 0 1 -> H L H L H H L r; 
0 0 0 1 1 -> L L H H L H H H 
0 0 1 0 0 -> H L H H L H H z 
0 0 1 1 0 -> L L H H L L L z 
0 1 0 0 x -> x L H H L H x x 
0 0 1 x -> x L H H L H x x 
0 0 x -> x L H H L H x x 
0 1 1 1 x -> x L H H L L x x 
1 0 0 0 x -> x L H H L H x x 
1 0 0 1 x -> x L H H L H x x 
1 0 1 0 x -> x L H H L H x x 
1 0 1 1 x -> x L H H L L x x 

1 0 0 x -> x L H H L L x x 
0 1 x -> x L H H L L x x 

0 x -> x L H H L L x x 
x -> x H L H L L x x 
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6.2 Basic Gates 6.0 Application Examples 

Input Lines (0-35) 

A 

J~' J' 7 9 """"""""""""" 0 2 4 6 8 10 12 14 16 16 20 22 24 26 28 JO 32 34 
liTNCHftONOUS Pftt:'.il:T 

' i::o----
-u-

(TO ALL UACRO ¢EllS) 

0 " J-u- Er' ' ' 
' 

J 

' 6 
7 0-----1 

MACRO 

2 CELL B 

NOT 

8 " I> -u-'° 
9 

" " """'Er' " 14 

" ~ 

3 CELL c 

AND 

16 
66 

F~ Er' " " " 20 

" " 2J 

<f--- MACRO 

4 _ CELL D 

NANO 

" 
67 

t~ Er' 26 " ,, 
2B 

29 
JD 

" ~ 
MACRO 

5 ., CELL 

OR 

ed pr~du:: 1~::1 

f> ~ " " 36 
35 

J7 MACROD JB 
39 ~ 

6 CELL 

NOR 

40 
69 

~ -0 Er' " 42 
43 

44 
45 

" " 1-----1 ~ 

MACRO 

7 CELL 

AOI 

" 
70 

~ " 50 

" . -" "''° t:J-= " 5' 
53 

" 
8 CELL 

XOR 

" " J~ t2J-ill) " " " 60 

" 62 

" ~ 
MACRO 

9 CELL /OE 

HZ_BUF 

7J ~ ASYNCHRONOUS CLEAR 

{TO AU MACRO CELLS) 

** To simplify the diagram, unused product terms are only connected to the true and comple­

ment of input pin 1. 

Figure 6.2c - PEEL 18CV8 Logic Diagram with Fuse Map for VBGATES.APL 
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6.2 Basic Gates 6.0 Application Examples 

VSGATES JEDEC File 

<STX>ICT APEEL(tm) V3.30. Tue 3-21-1989 18:17:11 
APEEL FILE: PEEL18CV8 BASIC GATES 
DESIGNER: Robin Jigour 
DATE: 8/16/87 
*DF PEEL 
*DD 18CV8 
*DM ICT 
*QP20 
*QF2696 *FO * 
N Output Pin 19 
LOOOO 1011 1111 1111 1111 1111 1111 1111 1111 1111 

N Output Pin 18 
L0288 0111 0111 0111 0111 1111 1111 1111 1111 1111 

N Output Pin 17 
L0576 0111 0111 0111 0111 1111 1111 1111 1111 1111 

N Output Pin 16 * 
L0864 0111 1111 1111 1111 1111 1111 1111 1111 1111 
L0900 1111 0111 1111 1111 1111 1111 1111 1111 1111 
10936 1111 1111 0111 1111 1111 1111 1111 1111 1111 * 
L0972 1111 1111 1111 0111 1111 1111 1111 1111 1111 

N Output Pin 15 * 
L1152 0111 1111 1111 1111 1111 1111 1111 1111 1111 * 
L1188 1111 0111 1111 1111 1111 1111 1111 1111 1111 
L1224 1111 1111 0111 1111 1111 1111 1111 1111 1111 * 
L1260 1111 1111 1111 0111 1111 1111 1111 1111 1111 * 

N Output Pin 14 * 
L1440 0111 0111 1111 1111 1111 1111 1111 1111 1111 
11476 1111 1111 0111 0111 1111 1111 1111 1111 1111 

N Output Pin 13 
Ll 728 0111 1011 1111 1111 1111 1111 1111 1111 1111 * 
11764 1011 0111 1111 1111 1111 1111 1111 1111 1111 * 

N Output Pin 12 
12016 0111 1111 1111 1111 1111 1111 1111 1111 1111 * 
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6.2 Basic Gates 

N Output Enable 19, 18,. .. 12 
L2304 1111 1111 1111 1111 1111 1111 1111 1111 1111 
L2340 1111 1111 1111 1111 1111 1111 1111 1111 1111 
L2376 1111 1111 1111 1111 1111 1111 1111 1111 1111 
L2412 1111 1111 1111 1111 1111 1111 1111 1111 1111 
L2448 1111 1111 1111 1111 1111 1111 1111 1111 1111 
L2484 1111 1111 1111 1111 1111 1111 1111 1111 1111 
L2520 1111 1111 1111 1111 1111 1111 1111 1111 1111 
L2556 1111 1111 1111 1111 1111 1111 1111 1111 1011 

N Sync Preset, Async Clear, Macrocell 19,18, ... 12 
L2592 0000 0000 0000 0000 0000 0000 0000 0000 0000 
L2628 0000 0000 0000 0000 0000 
L2664 0011 0011 1011 0011 1011 

VOOOl OOOOXXXXONXLLHHLHLHN * 
V0002 lOOOXXXXONXHHHLHHLLN * 
V0003 OlOOXXXXlNXZHHLHHLHN * 
V0004 llOOXXXXlNXZLLLHHLLN * 
V0005 OOlOXXXXXNXXXHLHHLXN * 
V0006 lOlOXXXXXNXXXHLHHLXN * 
V0007 OllOXXXXXNXXXHLHHLXN * 
VOOOB lllOXXXXXNXXXLLHHLXN * 
V0009 OOOlXXXXXNXXXHLHHLXN * 
VOOlO lOOlXXXXXNXXXHLHHLXN * 
VOOll 0101XXXXXNXXXHLHHLXN * 
V0012 llOlXXXXXNXXXLLHHLXN * 
V0013 OOllXXXXXNXXXLLHHLXN * 
V0014 lOllXXXXXNXXXLLHHLXN * 
V0015 OlllXXXXXNXXXLLHHLXN * 
V0016 llllXXXXXNXXXLLHLHXN * 

C 6C4 1 * 
<ETX>OOOO 

0000 0000 0000 0000 
1011 0011 0011 * 
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6.3 Basic Registers and Latches 6.0 Application Examples 

6.3 Basic Registers and Latches 

DEVICE: 
FILE NAME: 

PEEL18CV8 
VSREGS.APL 

This application examples demonstrates the implementation of 
several basic registers and latches within a PEEL 18CV8. Four 
register types are included, D, T, JK, and SR, all of which are 
clocked by the CLK input. All registers can be synchronously 
reset, set.and asynchronously reset using the SRES, SSET and 
ARES inputs respectively. Besides the registers, an SR latch 
and a Gated Latch circuit show how independent asynchronous 
storage elements can be implemented. Only the Q outputs of 
these registers and latches are provided at the output pins. The 
IQ outputs could easily be accessed by inverting the macro cell 
output polarity. Truth table operation can be referenced via the 
test vectors. 

CLK 1 20 Vee 
D 2 19 Q_D 
T 3 18 Q_T 
J 4 17 Q_JK 
K 5 16 Q_SR 
s 6 15 Q_SL 
R 7 14 Q_GL 

LAT 8 13 A_RES 
LEN 9 12 S_SET 
Gnd 10 11 S_RES 

Figure 6. 3a - Pinout for 
VSREGS.APL 

SRE~ 
(synch. reset) 

SSET---+-..... 
(synch. set) 

ARES----+-.... 
( asynch. rese~ ----1--1 

J----1--1 
K---+-11 

R---+--11 
s ---t--j--"U!..__J 

Q_D 
(D register) 
Q_T 
(T register) 
Q_JK 
(JK register) 

Q_SR 
(SR register) 

Q_SL 
(SR latch) 

(latch in) Q_GL LAT~ 
LEN (Gated latch) 

(latch enable) 

Figure 6.3b - Block diagram for VSREGS.APL 
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6.3 Basic Registers and Latches 6.0 Application Examples 

TITLE 'APEEL FILE:18CV8 BASIC REGISTERS and LATCHES, 
DESIGNER:Robin Jigour, ICT 
DATE: 8/16/87' 

PEEL18CV8 

"Inputs" 

CLK pin 1 
D pin 2 
T pin 3 
J pin 4 
K pin 5 
R pin 6 
s pin 7 
LAT pin 8 
LEN pin 9 
SRES pin 11 
SSET pin 12 
ARES pin 13 

"Outputs and Macro Cell 

Q GL pin 14 ~ pas 
"(internal feedback) 

Q_SL pin 15 neg 
Q - SR pin 16 
Q - JK pin 17 
Q T pin 18 
Q D pin 19 

''Internal Nodes'' 

AC 
SP 

EQUATIONS 

SP 
AC 

SSET 
ARES 

node 21 
node 22 

pas 
pas 
pas 
pas 

"register and latch inputs 

"gated latch 
"enable for gated latch 

''synchronous reset 
''synchronous set 

''asynchronous reset 

definitions 

corn 

corn 
reg 
reg 
reg 
reg 

feed or 

feed_pin 
feed _reg 
feed _reg 
feed _reg 
feed reg 

"Latch outputs 

"Register outputs" 

''Asynchronous Clear node'' 
''Synchronous Preset node'' 

"Synchronous Preset 
"Asynchronous Clear 
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6.3 Basic Registers and Latches 6.0 Application Examples 

Q D := !SRES & D "D register -

Q T := !SRES & T & !Q T - # "T register 
! SRES & !T & Q T -

Q JK := !SRES & J & !K # "JK register 
! SRES & !J & !K & Q JK # -
!SRES & J & K & !Q JK -

Q - SR := !SRES & s & !R # "SR register (clocked) 
!SRES & ! s & !R & Q SR -

Q SL ( R # ! s & !Q SL "SR latch" - -

i This '!' is actually ignored by the APEEL. The inversion 
is performed by the output's NEG polarity. 

Q GL = LEN & LAT # "Gated latch" -
!LEN & Q_GL # 

LAT & Q_GL "fix hazard when Q_GL=l" 

TEST VECTORS "D Register" 
( CLK D SRES SSET ARES -> Q_D 

0 0 0 0 1 -> x 
0 0 0 0 1 -> L 
c 0 0 1 0 -> H 
c 0 0 0 -> L 
c 0 1 0 -> H 
c 0 0 0 0 -> L 
c 1 0 0 0 -> H 
c 0 0 0 0 -> L 
c 1 0 0 0 -> H 

TEST VECTORS "T Register" 
( CLK T SRES SSET ARES -> Q_T 

0 0 0 0 1 -> L 
c 0 0 1 0 -> H 
c 0 1 0 0 -> L 
c 0 1 1 0 -> H 
c 0 1 1 0 -> H 
c 1 0 0 1 -> L 
c 0 0 0 0 -> L 
c 0 0 0 -> H 
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6.3 Basic Registers and Latches 6.0 Application Examples 

TEST VECTORS "JK Register" 
( CLK J K SRES SSET ARES -> Q JK -

0 0 0 0 0 1 -> L 
c 0 0 0 0 -> H 
c 0 0 1 0 0 -> L 
c 0 0 1 1 0 -> H 
c 0 0 0 0 0 -> H 
c 0 0 0 0 -> L 
c 0 0 0 0 -> H 
c 1 0 0 0 -> L 
c 0 0 0 0 0 -> L 
c 1 0 0 0 0 -> H 
c 0 0 0 0 -> L 
c 1 0 0 0 -> H 

TEST VECTORS "SR Regsister (clocked)" 
( CLK SRES s R -> Q SR ) 

c 0 0 0 -> x 
c 0 0 -> H 
c 0 0 0 -> H 
c 0 0 -> L 
c 0 0 0 -> L 
c 0 -> L 

TEST VECTORS "SR Latch" 
( s R -> Q SL } -

0 0 -> x 
0 -> H 

0 0 -> H 
0 1 -> L 
0 0 -> L 
1 -> L a 

TEST VECTORS "Gated Latch" 
( LAT LEN -> Q GL ) 

0 0 -> x 
0 1 -> L 
0 0 -> L 
1 0 -> L 
0 1 -> L 
1 1 -> H 

0 -> H 
0 0 -> H 
0 1 -> L 
0 0 -> L 
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6.4 Clock Divider and Address Decoder 

6.4 Clock Divider and Address Decoder 

DEVICE: 
FILE NAME: 

PEEL18CV8 · 
V8CLKADD.APL 

6.0 Application Examples 

This application uses the PEEL 18CV8 for two common 
microprocessor system functions: a clock divider and a memory 
mapped address decoder The clock divider provides divide 2, 4 
and 8 clock outputs. The SET input sets all clock outputs high. 
The address decoder decodes the processor address lines to 
select one of five memory or 110 devices. The chip select for 
these devices are active low. The memory map over a 64K 
boundary is shown below. 

Memory Map for Address Decoder 

EPROM 
EE PROM 
UART 
PORT 
SRAM 

(32K X 
( 2K X 

BK X 

SET 

CLK 

AB-A15 

8) 8000-FFFF hex 
8) 5000-SFFF hex 

4100-41FF hex 
4000-40FF hex 

8) 0000-lFFF hex 

CLK 1 20 Vee 
SET 2 19 CLK2 
A08 3 18 CLK4 
A09 4 17 CLK8 
A10 5 16 EPROM 
A11 6 15 EEPROM 

A12 7 14 UART 
A13 8 13 PORT 
A14 9 12 SRAM 
Gnd 10 11 A15 

Figure 6.4b - Plnout for VBCLKADD.APL 

8.L ..... 
I -,. 

1 
SP 

CLOCK 
DIVIDE 

ADDRESS 
DECODE 

CLK2 (+ 2) 
CLK4 (+ 4) 
CLKB (+ 8) 

EPROM 
EEPROM 
UART 
PORT 
SRAM 

Figure 6.4b - Block diagram for VSCLKADD.APL 
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6.4 Clock Divider and Address Decoder 6.0 Application Examples 

TITLE 'APEEL FILE: PEEL18CV8 CLOCK DIVIDER AND ADDRESS DECODER 
DESIGNER: Robin Jigour, ICT 
DATE: 9/20/87' 

PEEL18CV8 

"PIN ASSIGNMENTS 

"Inputs 

CLK pin 
SET pin 2 
A08 pin 3 
A09 pin 4 
AlO pin 5 
All pin 6 
Al2 pin 7 
A13 pin 8 
A14 pin 9 
A15 pin 11 

"Outputs and Macro Cell 

SRAM pin 12 
PORT pin 13 
UART pin 14 
EEPROM pin 15 
EPROM pin 16 
CLK8 pin 17 
CLK4 pin 18 
CLK2 pin 19 

"Internal Nodes 

AC 
SP 

node 21 
node 22 

neg com 
neg com 
neg com 
neg com 
neg com 
pos reg 
pos reg 
pos reg 

definitions 

feed pin -
feed _pin 
feed pin 
feed_pin 
feed pin -
feed reg 
feed reg 
feed reg 

"5 Combinatorial outputs. 

"Pins 12-16 have active low 

"3 Registered outputs. 
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''Synchronous Preset. 

II 



6.4 Clock Divider and Address Decoder 6.0 Application Examples 

EQUATIONS 

"Clock Divider 

SP = SET "If SET=l set all CLK outputs high. 

CLK2 := !CLK2 "CLK divided by 2. 

CLK4 := !CLK4 & CLK2 * "CLK divided by 4. 
CLK4 & !CLK2 

CLKB := !CLKB & CLK4 & CLK2 * "CLK divided by 8. 
CLKB & !CLK4 * CLKB & !CLK2 

"Address Decoder (active low outputs) 

/SRAM !Al5 & !Al4 & !Al3 "The'/' is actually ignored by APEEL. 
"Here, the '/' is inserted to: 
(1) indicate that the output is active 

LOW, and 
(2) allow the user to match the output 

signal name with what's on his/her 
design. 

"Note: , I' can be used instead of , !' 

/PORT !Al5 & Al4 & !Al3 & !Al2 & !All & !AlO & !A09 & !AOB 

/UART !Al5 & Al4 & !Al3 & !Al2 & !All & !AlO & !A09 & AOB 

/EEPROM !Al5 & Al4 & !Al3 & Al2 & !All 

/EPROM Al5 
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6.4 Clock Divider and Address Decoder 6.0 Application Examples 

TEST VECTORS "for Clock Divider" 
( CLK SET ->CLKS CLK4 CLK2 

c 1 -> H H H 
c 0 -> L L L 
c 0 -> L L H 
c 0 -> L H L 
c 0 -> L H H 
c 0 -> H L L 
c 0 -> H L H 
c 0 -> H H L 
c 0 -> H H H 
c 0 -> L L L 

TEST VECTORS "for Address Decoder" 
( A15 A14 Al3 A12 All AlO A09 AOS -> EPROM EEPROM UART PORT SRAM 

0 0 0 x x x x x -> H H H H L 
0 0 1 x x x x x -> H H H H H 
0 1 0 0 0 0 0 0 -> H H H L H 
0 1 0 0 0 0 0 1 -> H H L H H 
0 1 0 1 0 x x x -> H L H H H 
0 1 1 0 x x x x -> H H H H H 

x x x x x x x -> L H H H H 

II 
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6.5 Bus Programmable 8 to 1 Multiplexer 

6.5 Bus Programmable 8 to 1 Multiplexer 

DEVICE: 
FILE NAME: 

PEEL18CV8 
V8BUSMUX.APL 

6.0 Application Examples 

This application implements an 8 to 1 multiplexor that can be 
interfaced to a µP bus. Any one of the 8 inputs (10-7) can be 
selectively routed to the output (OUT) by writing (/WR and /CS 
=0) a 3-bit binary value to the data inputs (DI0-2). The value is 
stored into a 3-bit latch that controls the multiplexer selection. 
Because the latch utilizes internal asynchronous feedback 
(macro configuration #8), the value can also be enabled onto 
the data outputs (D00-2). The DI and DO (0-2) pins should be 
tied together for write/read bus operation. The truth table for 
the mux is depicted via the test vectors. 

10 Vee 
11 15 

12 16 
13 17 
14 OUT 

DIO DOO 
Dl1 D01 

Dl2 D02 
/WR /RD 
Gnd /CS 

Figure 6.Sa - Plnout for VSBUSMUX.APL 

8 Mux. Inputs 

PEEL18CV8 

Mux. Output 

WR 
RD 

cs D00-2 DI0-2 MICRO­
PROCESSOR 

Figure 6.Sb - The multiplexer In a typical microprocessor system 
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6.5 Bus Programmable 8 to 1 Multiplexer 6.0 Application Examples 

TITLE 'APEEL FILE: PEEL18CV8 BUS PROGRAMMBLE 8 TO 1 MUX 
DESIGNER: Robin Jigour 
DATE: 9/13/87' 

PEEL18CV8 

"PIN DEFINITIONS" 

"Inputs" 

IO pin 1 
I1 pin 2 
I2 pin 3 
I3 pin 4 
I4 pin 5 
DIO pin 6 
Dil pin 7 
DI2 pin 8 
!WR pin 9 
!CS pin 11 
!RD pin 12 
I7 pin 17 
I6 pin 18 
IS pin 19 

"Outputs and Macro Cell 

D02 pin 13 pas 
DOl pin 14 pas 
DOO pin 15 pas 
MOUT pin 16 pas 

EQUATIONS 

DOO = DIO & WR & CS # 
DOO & !WR # 
DOO & ! CS # 
DIO & 000 

Enable DOO = RD & CS 

"Use as inputs only. 
"Pins 12, 17-19 macro configurations are 
"defaulted to 'pas com feed_pin'. 

definitions 

com 
com 
com 
com 

feed or "Internal feedback from the -
feed or "input of the D flip-flop. 
feed or 
feed_pin 

"Set DO latch from bus write. 
"Hold when not selected. 

"Prevent hazard. 
"Enable DO output with bus read. 
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DOl Dil & WR & CS # 
DOl & !WR # 
DOl & !CS # 
Dil & DOl 

Enable DOl = RD & CS 

D02 = DI2 & WR & CS # 
D02 & !WR # 
D02 & !CS # 
DI2 & D02 

Enable D02 = RD & CS 

"Set Dl latch from bus write. 
"Hold when not selected. 

"Prevent hazard. 
"Enable Dl output with bus read. 

"Set D2 latch from bus write. 
"Hold when not selected. 

"Prevent hazard. 
"Enable D2 output with bus read. 

MOUT = IO & !D02 & !DOl & !DOO # 
Il & !D02 & !DOl & DOO # 
I2 & !D02 & DOl & !DOO # 
I3 & !D02 & DOl & DOO # 
I4 & D02 & !DOl & !DOO # 
IS & D02 & !DOl & DOO # 
I6 & D02 & DOl & !DOO # 
I7 & D02 & DOl & DOO 

"Select IO when D0-2 
"Select Il when D0-2 
"Select I2 when D0-2 
"Select I3 when D0-2 
"Select I4 when D0-2 
"Select IS when D0-2 
"Select I6 when D0-2 
"Select I7 when D0-2 

TEST_VECTORS "Test programmable 8 to 1 mux" 
( IO Il I2 I3 I4 IS I6 I7 DI2 Dil DID CS WR RD -> D02 DOl DOO MOUT 

1 0 0 0 0 0 0 0 0 0 0 1 1 0 -> Z Z Z H 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 -> Z Z Z H 
0 0 0 0 0 0 0 0 x x x 0 0 0 -> z 
1 0 0 0 0 0 0 0 x x x 1 0 1 -> L 

0 0 1 
0 0 1 
0 0 0 
0 0 1 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

1 0 0 
1 0 0 
0 0 0 
1 0 0 

0 0 1 
0 0 1 
0 0 0 
0 0 1 

0 
0 
x 
x 

1 
1 
x 
x 

1 
1 
x 
x 

1 
1 
x 
x 

0 
0 
x 
x 

1 
x 
x 

0 
0 
x 
x 

1 
1 
x 
x 

1 
1 
x 
x 
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1 
0 
0 
1 

1 
0 
0 
1 

1 
0 
0 
1 

1 0 -> z 
0 0 -> z 
0 0 -> z 
0 1 -> L 

1 0 -> z 
0 0 -> z 
0 0 -> z 
0 1 -> H 

1 0 -> z 
0 0 -> z 
0 0 -> z 
0 1 -> H 

z 
L 

z 
z 
z 
H 

z 
z 
z 
L 

z 
z 
z 
H 

z 
L 

z 
z 
z 
L 

z 
z 
z 
H 

z 
z 
z 
H 

L 
H 

H 
H 
L 
H 

H 
H 
L 
H 

H 
H 
L 
H 



6.6 8-Bit Expandable Comparator 

6.6 8-Bit Expandable Comparator 

DEVICE: 
FILE NAME: 

PEEL 18CV8 
V8COMP.APL 

6.0 Application Examples 

This application uses the PEEL 18CV8 as an expandable 8-bit 
(or dual 4-bit) comparator. The inputs are organized into four 4-
bit groups and are labeled AO-A3, 80-83, CO-C3, and DO-D3. 
The comparison is done between inputs A and C, and inputs 8 
and D. As an 8-bit comparator, both outputs must be tied 
together with a resistor pull-up (2-20K depending on system 
speed requirements). If the comparison is equal, the outputs 
will disable, allowing the resistor to pull the output high. If the 
comparison of is not equal an output will be asserted low pull­
ing both outputs low. The application utilizes the individual out­
put enables and internal feedback capability of the 18CV8 
macro cell to allow expandability. (configuration 7 in figure 6 of 
the PEEL 18CV8 data sheet). This configuration is used to im­
plement a wired-AND function allowing additional comparators 
outputs to be tied together. Thus, two 18CV8s could create a 16 
bit comparator, three a 24 bit comparator, and so on. A dual 4-
bit comparator can be achieved by using two pull-up resistors 
(one resistor for each output). Note, if expandability is not 
needed, the pull-up resistors can be removed for the dual 4-bit 
comparator by permanently enabling the outputs. 

AO 1 20 Vee 
A1 2 19 B_EQ_O 

A2 3 18 A_EQ_C 
A3 4 17 03 
BO 5 16 02 
B1 6 15 01 

82 7 14 DO 
83 8 13 C3 
co 9 12 C2 

Gnd 10 11 C1 

Figure 6.6a - Pinout 
for V8COMP.APL 

_4_ ..Jo. 

1: :r 4-BIT 
COMPARATOR ...,, 

AO-A3 

CO-C3 

..i.L. ..Jo. 

~ r 4-BIT 
COMPARATOR 

--r ..,, 
80-83 

D0-03 

Vee 
t 
I 

< WI 
<> 8 

·red-AND for 
-bit comparator 

1 
I 
I 
I 
I 

..... 
~ 

A_EQ_C 

(A = C) 

B_EQ_D 

(B = D) 

Figure 6.6b - Block diagram for V8COMP.APL 
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6.6 8-Bit Expandable Comparator 6.0 Application Examples 

TITLE 'APEEL FILE: PEEL18CV8 EXPANADABLE 8-BIT (DUAL 4-BIT) COMPARATOR 
DESIGNER: Robin Jigour and James Khong 
DATE: 9/13/87' 

PEEL18CV8 

"PIN DEFINITIONS" 

"Inputs" 

AO pin 1 
Al pin 2 
A2 pin 3 
A3 pin 4 
BO pin 5 
Bl pin 6 
B2 pin 7 
B3 pin 8 
co pin 9 
Cl pin 11 
C2 pin 12 "Use as inputs only. 
C3 pin 13 "Pins 12-17 macro configurations 
DO pin 14 "are defaulted to 'pos com feed_pin'. 
Dl pin 15 
D2 pin 16 
D3 pin 17 

"Outputs Macro Cell definitions 

A_EQ_C 
B_EQ_D 

EQUATIONS 

A_EQ c = -

pin 18 
pin 19 

! ( !AO 
!Al 
!A2 
!A3 

Enable A EQ c -

& 

& 

& 

& 

neg com feed or 
neg com feed or 

co # AO & !CO 
Cl # Al & !Cl 
C2 # A2 & !C2 
C3 # A3 & !C3 

!A_EQ - c 

* # 
# 
) 

B_EQ D ! ( ! BO & DO # BO & ! DO # 
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"Internal feedback. 

"Compare A0-3 and C0-3, 
"when A does not = c then 
"A_EQ - c is 0. 

"Enable when A does not c. 
"Disable when A = c. 

"Compare B0-3 and D0-3. 



6.6 8-Bit Expandable Comparator 

!Bl & Dl # 
!B2 & D2 # 

Bl & 

B2 & 
B3 & ! B3 & D3 # 

Enable B_EQ_D !B_EQ_D 

TEST VECTORS 
( A3 A2 Al AO C3 C2 Cl CO 

0 0 0 0 0 0 0 0 
0 0 0 
0 0 1 0 
0 0 1 
0 1 0 0 
0 1 0 1 
0 1 0 
0 1 1 
1 0 0 0 
1 0 0 1 
1 0 1 0 
1 0 1 1 
1 1 0 0 
1 1 0 
1 1 1 0 
1 1 1 1 
1 1 1 

TEST VECTORS 
( BO Bl B2 B3 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 
0 1 0 0 
0 1 0 1 
0 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 
1 0 1 0 
1 0 1 
1 1 0 0 
1 0 1 
1 1 1 0 
1 1 1 

1 1 1 

0 0 0 0 
0 0 1 0 
0 0 1 0 
0 1 0 0 
0 1 0 0 
0 1 1 0 
0 1 1 0 
1 0 0 0 

0 0 0 
1 0 1 0 
1 0 1 0 
1 1 0 0 
1 1 0 0 
1 1 1 0 
1 1 1 0 
1 1 1 1 

DO Dl D2 D3 
0 0 0 0 
0 0 0 0 
0 0 1 0 
0 0 1 0 
0 1 0 0 
0 1 0 0 
0 1 0 
0 1 1 0 
1 0 0 0 

0 0 0 
0 1 0 

1 0 1 0 
1 0 0 

0 0 
1 
1 
1 

1 0 
1 0 

1 

Dl # 
D2 # 
D3 ) 

-> A_EQ C 
-> z 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 

-> B_EQ_D 
-> z 
-> L 
-> z 
-> L 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
-> 
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"When B does not 
"B_EQ_D is 0 

D then 

"Enable when B does not 
"Disable when B = D. 

D. 
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6.7 8-Bit Counter with Function Controls 6.0 Application Examples 

6. 7 8-Bit Counter with Function Controls 

DEVICE: 
FILE NAME: 

PEEL18CV8 
V8FCNTR.APL 

This application uses the PEEL 18CV8 as an 8 bit counter with 
four control functions: hold, reset, repeat and output enable. 
The operation of each control listed below. The Synchronous 
Preset term was utilized to free-up a product term from the 
eighth bit of the counter. This allowed the hold function to be 
implemented. SRES (Synchronous Reset) - When SRES is set 
high the outputs (00-7) will go low after the next clock. When 
SRES is set high the counter will start counting up with each 
clock. HOLD (Hold Count) - When HOLD is set high the count 
will hold the present state. When HOLD is low the counter will 
resume. REP (Repeat Count) - When REP is set high, the 
counter repeat the count after reaching FF hex. When REP is 
set low, the counter will stop after one complete count. OE (Out­
put Enable) - When OE is high the outputs will disable to high 
impedance. When low, the outputs are enabled. (TEST) - This 
input is used to preload the registers to simplify test vector 
operation. 

CLK 20 Vee 
(TEST) 2 19 00 CLOCK 

3 18 01 
(TEST) 4 17 02 

5 16 03 8-Bit 8 Oo-7 
HOLD 

6 15 04 
HOLD 7 14 05 SYNC. RESET 

SRES 8 13 06 
REP 9 12 07 OUTPUT ENABLE 
Gnd 10 11 /OE 

Figure 6.7a - Plnout for Figure 6.7b - Block diagram for 
V8FCNTR.DOC VSFCNTR.APL 
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6. 7 8-Bit Counter with Function Controls 6.0 Application Examples 

TITLE 'APEEL FILE: PEEL18CV8 8-Bit Counter with Function Controls 
DESIGNER: 
DATE: 

Pl8CV8 

Robin Jigour and John Birkner 
9/14/87' 

"PIN ASSIGNMENTS 

CLK pin 1 
TEST pin 2 "For test only, set QO-Q5 to l's. 
HOLD 
SRES 
REP 
!OE 

"Outputs" 

Q7 
Q6 
Q5 
Q4 
Q3 
Q2 
Ql 
QO 

"Internal 

AC 
SP 

EQUATIONS 

pin 7 
pin 8 
pin 9 
pin 11 

pin 12 
pin 13 
pin 14 
pin 15 
pin 16 
pin 17 
pin 18 
pin 19 

Nodes" 

node 21 
node 22 

pos reg feed 
pas reg feed 
pos reg feed 
pas reg feed 
pas reg feed 
pos reg feed 
pas reg feed 
pos reg feed 

_reg 
_reg 

reg 
_reg 
_reg 
_reg 
_reg 

reg 

"All positive registered 

"Asynchronous Clear node. 
"Synchronous Preset node. 

outputs. 

AC !SRES & !REP & !Q7 & !Q6 & !Q5 & !Q4 & !Q3 & !Q2 & !Ql & !QO 
"If REP=l repeat count else stop at count 00 hex. 

SP !SRES & Q7 & Q6 & Q5 & Q4 & Q3 & Q2 & Ql & !QO 
"Free up product term on Q7. 

QO !SRES & !HOLD & !QO # "Count. 
!SRES & HOLD & QO # "Hold state. 
!SRES & TEST 

Enable QO = OE "Enable output. 
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6.7 8-Bit Counter with Function Controls 6.0 Application Examples 

Ql !SRES & !HOLD & !Ql & QO # 
!SRES & !HOLD & Ql & !QO # 
!SRES & HOLD & Ql # 
!SRES & TEST 

Enable Ql = OE 

Q2 !SRES & !HOLD & !Q2 & Ql & QO # 
!SRES & !HOLD & Q2 & !Ql # 
!SRES & !HOLD & Q2 & !QO # 
!SRES & HOLD & Q2 # 
!SRES & TEST 

Enable Q2 = OE 

Q3 !SRES & !HOLD & !Q3 & Q2 & Ql & QO # 
!SRES & !HOLD & Q3 & !Q2 # 
!SRES & !HOLD & Q3 & !Ql # 
!SRES & !HOLD & Q3 & !QO # 
!SRES & HOLD & Q3 # 
!SRES & TEST 

Enable Q3 = OE 

Q4 !SRES & !HOLD & !Q4 & Q3 & Q2 & Ql & QO # 
!SRES & !HOLD & Q4 & !Q3 # 
! SRES & !HOLD & Q4 & !Q2 # 
!SRES & !HOLD & Q4 & !Ql # 
!SRES & !HOLD & Q4 & !QO # 
!SRES & HOLD & Q4 # 
!SRES & TEST 

Enable Q4 = OE 

Q5 !SRES & !HOLD & !QS & Q4 & Q3 & Q2 & Ql & QO # 
!SRES & !HOLD & QS & !Q4 # 
!SRES & !HOLD & QS & !Q3 # 
!SRES & !HOLD & QS & !Q2 # 
!SRES & !HOLD & QS & !Ql # 
!SRES & !HOLD & QS & !QO # 
!SRES & HOLD & QS # 
!SRES & TEST 

Enable QS = OE 

Q6 !SRES & !HOLD & !Q6 & QS & Q4 & Q3 & Q2 & Ql & QO # 
!SRES & !HOLD & Q6 & !QS # 
!SRES & !HOLD & Q6 & !Q4 # 
!SRES & !HOLD & Q6 & !Q3 # 
!SRES & !HOLD & Q6 & !Q2 # 
!SRES & !HOLD & Q6 & !Ql # 
!SRES & !HOLD & Q6 & !QO # 
!SRES & HOLD & Q6 

Enable Q6 = OE 
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6.7 8-Bit Counter with Function Controls 

Q7 !SRES & !HOLD 
!SRES & !HOLD 
!SRES & !HOLD 
!SRES & !HOLD 
!SRES & !HOLD 
!SRES & !HOLD 
!SRES & !HOLD 
!SRES & HOLD 

& !Q7 & Q6 & Q5 & 
& Q7 & ! Q6 # 

Enable Q7 ~ OE 

TEST VECTORS 
( CLK TEST 

c 0 
c 0 
c 0 
c 0 
c 0 
c 0 
c 0 
c 0 
c 0 
c 
c 0 
c 1 
c 0 
c 1 
c 0 
c 0 
c 0 
c 0 
c 0 
c 
c 0 
c 0 
c 0 
c 0 
c 0 

HOLD 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
1 
1 
0 
0 
0 

& Q7 & ! Q5 # 
& Q7 & !Q4 # 
& Q7 & ! Q3 # 
& Q7 & !Q2 # 
& Q7 & ! Ql # 
& Q7 

SRES 
1 

REP 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

OE -> Q7 
1 -> x 
1 -> L 
1 -> L 
0 -> z 
1 -> L 
1 -> L 
1 -> L 
1 -> L 
1 -> L 
1 -> L 
1 -> L 
1 -> L 
1 -> H 
1 -> H 
1 -> H 
1 -> H 
1 -> H 
1 -> H 
1 -> H 
1 -> H 
1 -> H 
1 -> H 
1 -> L 
1 -> L 
1 -> L 

1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Q6 
x 
L 
L 
z 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 

Q4 & Q3 & 

Q5 
x 
L 
L 
z 
L 
L 
L 
L 
L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
L 
L 
L 

Q4 
x 
L 
L 
z 
L 
L 
L 
L 
L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
L 
L 
L 

Q3 
x 
L 
L 
z 
L 
L 
L 
L 
L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
L 
L 
L 

6.0 Application Examples 

Q2 & 

Q2 
x 
L 
L 
z 
L 
L 
L 
L 
L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
L 
L 
L 

Ql & 

Ql 
x 
L 
L 
z 
H 
L 
L 
L 
H 

H 
L 
H 
L 
H 
L 
L 
H 
H 
H 
H 
H 

H 
L 
L 
L 

QO 
x 
L 
H 
z 
H 
L 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
L 
L 
H 
H 
H 
L 
L 
H 
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6.8 Change-of-State Port with Interrupt 6.0 Application Examples 

6.8 Change-of-State Port with Interrupt 

DEVICE 
FILE NAME: 

PEEL18CV8 
VSCPORT.APL 

This application uses the PEEL 18CV8 as an 8-bit input port of 
which 4 of its inputs can detect a change-of-state. When 
detected, the INTR output is set for interrupting a CPU. The 
state change is latched by four pseudo-buried registers which 
can be read by the CPU on D0-03 as listed in the address table 
below. Once read, unless another change has occurred, the 
INTR will be reset. The D4 output can be used for status poll­
ing of any remaining state change. The 14-7 inputs do not detect 
state changes but can be read as a standard input port. 

Address 
AO CS RD 

x 1 x 
x x 1 
0 0 0 
1 0 0 

Data Outputs 
D0-3 D4 

Hi-Z Hi-Z 
Hi-Z Hi-Z 
Read I0-I3 Change I0-I3 Pending Change 
Read I4-I7 Inputs Don't care 

STANDARD CHANGE-OF-STATE 
INPUTS INPUTS 

7654 3210 

cs 

PEEL 18CV8 CLK 

ADDRESS 
DECODE 

INTR 
AO D0-4 RD 

INTR 

MICRO­
PROCESSOR 

Figure 6.8a - System Interface for change-of-state port 
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6.8 Change-of-State Port with Interrupt 

Change-
of-State 

Inputs 

Standard 

STANDARD 
INPUTS 

CHANGE-
OF-STATE 

INPUTS 

Inputs 

14-7 

10-3 

RD 
cs 
AO 

6.0 Application Examples 

CLK 1 20 +sv 

[ 10 
2 PEEL 18CV8 19 

00 J Data 
11 3 18 01 Outputs 
12 4 17 02 
13 5 16 03 

[ 14 
6 15 04 (Status) 

15 7 14 INTR 
16 8 13 RD 
17 9 12 cs 

GND 10 11 AO 

Figure 6.8b - Pinout for V8CPORT.APL 

SELECT 

CONTROL 
LOGIC 

QUAD 
2:1 

MUX 

4 
D0-3 

04 

INTR 

Figure 6.8c - Block diagram showing internal functions of V8CPORT.APL 
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6.8 Change-of-State Port with Interrupt 6.0 Application Examples 

TITLE 'APEEL FILE: PEEL18CV8 CHANGE-OF-STATE INPUT PORT WITH INTERRUPT 
DESIGNER: Robin Jigour, ICT 
DATE: 9/4/87' 

PEEL18CV8 

"PIN DEFINITIONS" 

"Inputs" 

CLK pin 
IO pin 2 
Il pin 3 
I2 pin 4 
I3 pin 5 
I4 pin 6 
IS pin 7 
I6 pin 8 
I7 pin 9 
AO pin 11 
!CS pin 12 
!RD pin 13 

"Outputs" 

INTR pin 14 
D4 pin 15 
D3 pin 16 
D2 pin 17 
Dl pin 18 
DO pin 19 

EQUATIONS 

DO = IO & !CS # 
IO & cs & 

DO & cs & 

I4 & cs & 

Enable DO = 

"Must be connected to pin 14, INTR. 
"IO-I3 inputs can detect change-of-state. 

"I4-I7 are standard inputs. 

"Use as inputs only. 
"Default macro configuration pas com feed_pin. 

pas com feed or 
pas com feed - or "Internal feedback. 
pas com feed _reg 
pas com feed _reg 
pas com feed _reg 
pas com feed reg "Pseudo buried registers. 

"IO to DO register. 
!RD # "IO to DO register. 
RD & !AO # "Read DO register. 
RD & AO "Read I4. 

cs & RD uEnable onto data bus. 
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6.8 Change-of-State Port with Interrupt 6.0 Application Examples 

Dl I1 & !CS # "I 1 to Dl register. 
I1 & cs & !RD # "I 1 to Dl register. 
Dl & cs & RD & !AO # "Read Dl register. 
IS & cs & RD & AO "Read IS. 
Enable Dl = cs & RD "Enable onto data-bus. 

D2 I2 & !CS # "12 to D2 register. 
12 & cs & !RD # "I2 to D2 register. 
D2 & cs & RD & !AO # "Read D2 register. 
16 & cs & RD & AO "Read 16. 
Enable D2 = cs & RD "Enable onto data-bus. 

D3 13 & !CS # "I3 to D3 register. 
13 & cs & !RD # "I3 to D3 register. 
D3 & cs & RD & !AD # "Read D3 register. 
I7 & cs & RD & AO "Read I7. 
Enable D3 = cs & RD "Enable onto data-bus. 

D4 IO & !DO # ! I 0 & DO # "Compare I0-3 with D0-3 registers. 
I1 & !Dl # ! I1 & Dl # "D4=1 if I0-3 and D0-3 are not equal. 
12 & !D2 # !12 & D2 # 
13 & !D3 # ! I3 & D3 
Enable D4 = cs & RD "Enable onto data-bus for status. 

INTR D4 & !CS # "Latch not-equal status uP interrupt and 
D4 & !RD # "PEEL clock. Clear interrupt when registers 
D4 & AO # "are read and there are no more input state 
INTR & !CS # "changes, that is, when D4, cs, RD and AO 
INTR & !RD # "are all 0. 
INTR & AO II 
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6.8 Change-of-State Port with Interrupt 6.0 Application Examples 

TEST_VECTORS "Test change-of-state input port 
( CLK IO Il I2 I3 AO CS RD -> DO Dl D2 

0 0 0 0 0 x 0 x -> z z z 
0 0 0 0 0 0 1 1 -> x x x 
0 1 0 0 0 x 0 0 -> z z z 

I0-4 operation" 
D3 D4 INTR ) 
z z 0 
x 0 0 

1 0 0 0 x 0 0 -> z z z 
0 0 0 0 1 0 -> z z z 
0 0 0 0 1 1 -> H L L 

0 1 0 0 0 0 1 1 -> H L L 
0 1 0 0 0 x 0 x -> z z z 
0 0 0 0 0 x 0 0 -> z z z 

0 
0 
1 

1 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

1 1 1 
1 1 
1 1 1 
1 1 1 1 
1 1 1 1 

1 1 
1 1 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

-> z z z 
-> z z z 
-> L L L L 
-> z z z z 
-> z z z z 
-> z z z z 
-> z z z z 
-> z z z z 
-> H L L L 
-> z z z z 
-> z z z z 
-> H H H H 
-> z z z z 
-> z z z z 
-> z z z z 
-> L L L L 

0 x -> z z z z 

TEST VECTORS "Test standard input port I4-7 operation" 
( CLK I4 IS I6 I7 AO CS RD -> DO Dl D2 D3 D4 INTR 

0 1 0 1 0 1 0 0 -> z z z z z x 
0 1 0 1 0 1 1 0 -> z z z z z x 
0 0 0 1 1 -> H L H L X X 
0 0 0 1 0 -> z z z z z x 
0 0 0 1 1 -> L H L H X X 
0 0 0 1 1 0 0 -> z z z z z x 
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6.9 8-Bit Loadable Up/Down Counter with Carry-out or 

6.9 8-Bit Loadable Up/Down Counter with Carry-out or 
Borrow-in 

DEVICE 
FILE 

PEEL22CV1 OZ 
V1 OCNT8.APL 

This application uses the PEEL22CV10 as an 8-bit Up/Down 
Loadable counter. The four controls are: 

CLR (Synchronous Clear)-When CLR is set to High, all out­
puts (Q7-QO and CO_BI) will be set to Low on next clock. 

UP (Up/Down control)-When UP is set to High, outputs Q7-QO 
will count up on each clock. When UP is set to Low, outputs Q7-
QO will count down. 

LOAD (Load data)-When LOAD is set High, outputs Q7-QO 
will follow the data of D7-DO on next clock and the output 
CO_BI will be set to Low. 

!OE (Output Enable)-When OE is set to High, all outputs (Q7-
QO and CO_BI) will be High Impedance. When OE is set Low, 
all outputs will be enabled. 

Note: After counting up 255, the count will go to O and the 
CO_BI will be set High on next clock. The High will remain on 
the CO_BI pin until LOAD or CLR goes High. The table below 
describes the operation: 

CLK CLR UP 

c 1 x 
c 0 1 
c 0 1 
c 0 0 
c 0 0 
c 0 x 
x x x 

C =Clock Pulse (0-+1) 
X = Don't Care 

Operation Table 

LOAD !OE D7-DO 07-00 CO_BI 

x 0 x LOW 0 
0 0 x COUNT UP 0 
0 0 x 255-+0 1 
0 0 x COUNTDOWN 0 
0 0 x 0-+255 1 
1 0 DATA IN DATA IN 0 
x 1 x HIGH-Z 0 
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6.9 8-Bit Loadable Up/Down Counter with Carry-out or 

CLK 8 8 
DO-D7•91 8-BIT ... QO-Q7 

CLR UP /DOWN 
LOAD COUNTER r---- CO_BI 

/OE (carry-out/borrow-in) 

Figure 6.9a - Block diagram for V10CNT8.APL 

CLK 24 Vee 
CLR 2 23 LOAD (Dedicated Input) 

UP 3 22 CO_BI (Carry-Out/Borrow-In) 
D4 4 21 Q4 
D5 5 20 Q5 
D6 6 19 Q6 
D7 7 18 Q7 
D3 8 17 Q3 
D2 9 16 Q2 
D1 10 15 Q1 
DO 11 14 QO 

Gnd 12 13 !OE 

Figure 6.9 b- Pinout for V10CNT8.APL 
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6.9 8-Bit Loadable Up/Down Counter with Carry-out or 

TITLE 'APEEL FILE: PEEL22CV10 8-Bit Up/Down Loadable Counter with 
Carry-Out or Borrow-In. 

DESIGNER: James Khong DATE: 6/9/88' 

Peel22CV10 

"PIN ASSIGNMENTS 

CLK pin 1 
CLR pin 2 
DO pin 3 
Dl pin 4 
D2 pin 5 
D3 pin 6 
D4 pin 7 
D5 pin 8 
D6 pin 9 
D7 pin 10 
UP pin 11 
OE pin 13 
LOAD pin 23 

QO pin 14 
Ql pin 15 
Q2 pin 16 
Q3 pin 17 
Q7 pin 18 
Q6 pin 19 
Q5 pin 20 
Q4 pin 21 
co BI pin 22 

AC node 25 
SP node 26 

Equations 

Enable Q7 !OE 
Enable Q6 !OE 
Enable Q5 !OE 

"Used as input only. Default macro configuration 
"is defaulted to 'pos com feed~pin'. 

pos reg 
pos reg 
pos reg 
pos reg 
pos reg 
pos reg 
pos reg 
pos reg 
pos reg 

"All positive registered outputs. 

"Carry-Out I Borrow-In. 

"Asynchronous Clear node - not used. 
''Synchronous Preset node. 
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6.9 8-Bit Loadable Up/Down Counter with Carry-out or 

Enable Q4 !OE 
Enable Q3 !OE 
Enable Q2 !OE 
Enable Ql !OE 
Enable QO !OE 
Enable CO BI !OE 

SP !CLR & !QO & !Ql & !Q2 & !Q3 & !Q4 & !Q5 & !Q6 & !Q7 & !UP & !LOAD; 

Q7 !CLR & QO & Q7 & !UP & !LOAD # "Count Down. 
!CLR & Ql & Q7 & !UP & !LOAD # 
!CLR & Q2 & Q7 & !UP & !LOAD # 
!CLR & Q3 & Q7 & !UP & !LOAD # 
!CLR & Q4 & Q7 & !UP & !LOAD # 
!CLR & Q5 & Q7 & !UP & !LOAD # 
!CLR & Q6 & Q7 & !UP & !LOAD # 
!CLR & !QO & Q7 & UP & !LOAD # "Count Up. 
!CLR & !Ql & Q7 & UP & !LOAD # 
!CLR & !Q2 & Q7 & UP & !LOAD # 
!CLR & !Q3 & Q7 & UP & !LOAD # 
!CLR & !Q4 & Q7 & UP & !LOAD # 
!CLR & !Q5 & Q7 & UP & !LOAD # 
!CLR & !Q6 & Q7 & UP & !LOAD # 
!CLR & QO & Ql & Q2 & Q3 & Q4 & Q5 & Q6 & !Q7 & UP & !LOAD # 
!CLR & D7 & LOAD "Load Data. 

Q6 !CLR & !QO & !Ql & !Q2 & !Q3 & !Q4 & !Q5 & !Q6 & !UP & !LOAD # 
!CLR & QO & Q6 & !UP & !LOAD # 
!CLR & Ql & Q6 & !UP & !LOAD # 
!CLR & Q2 & Q6 & !UP & !LOAD # 
!CLR & Q3 & Q6 & !UP & !LOAD # 
!CLR & Q4 & Q6 & !UP & !LOAD # 
!CLR & Q5 & Q6 & !UP & !LOAD # 
!CLR & !QO & Q6 & UP & !LOAD # 
!CLR & !Ql & Q6 & UP & !LOAD # 
!CLR & !Q2 & Q6 & UP & !LOAD # 
!CLR & !Q3 & Q6 & UP & !LOAD # 
!CLR & !Q4 & Q6 & UP & !LOAD # 
!CLR & !Q5 & Q6 & UP & !LOAD # 
!CLR & QO & Ql & Q2 & Q3 & Q4 & Q5 & !Q6 & UP & !LOAD # 
!CLR & D6 & LOAD 

Q5 CLR & !QO & !Ql & !Q2 & !Q3 & !Q4 & !Q5 & !UP & !LOAD # 
CLR & QO & Q5 & !UP & !LOAD # 
CLR & Ql & Q5 & !UP & !LOAD # 
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!CLR & Q2 & Q5 & !UP & !LOAD # 
!CLR & Q3 & Q5 & !UP & !LOAD # 
!CLR & Q4 & Q5 & !UP & !LOAD # 
!CLR & !QO & Q5 & UP & !LOAD # 
!CLR & !Ql & Q5 & UP & !LOAD # 
!CLR & !Q2 & Q5 & UP & !LOAD # 
!CLR & !Q3 & Q5 & UP & !LOAD # 
!CLR & !Q4 & Q5 & UP & !LOAD # 
!CLR & QO & Ql & Q2 & Q3 & Q4 & !Q5 & UP & !LOAD # 
!CLR & D5 & LOAD 

Q4 !CLR & !QO & !Ql & !Q2 & !Q3 & !Q4 & !UP & !LOAD # 
!CLR & QO & Q4 & !UP & !LOAD # 
!CLR & Ql & Q4 & !UP & !LOAD # 
!CLR & Q2 & Q4 & !UP & !LOAD # 
!CLR & Q3 & Q4 & !UP & !LOAD # 
!CLR & !QO & Q4 & UP & !LOAD # 
!CLR & !Ql & Q4 & UP & !LOAD # 
!CLR & !Q2 & Q4 & UP & !LOAD # 
!CLR & !Q3 & Q4 & UP & !LOAD # 
!CLR & QO & Ql & Q2 & Q3 & !Q4 & UP & !LOAD # 
!CLR & D4 & LOAD 

Q3 !CLR & !QO & !Ql & !Q2 & !Q3 & !UP & !LOAD # 
!CLR & QO & Q3 & !UP & !LOAD # 
!CLR & Ql & Q3 & !UP & !LOAD # 
!CLR & Q2 & Q3 & !UP & !LOAD # 
!CLR & !QO & Q3 & UP & !LOAD # 
!CLR & !Ql & Q3 & UP & !LOAD # II !CLR & !Q2 & Q3 & UP & !LOAD # 
!CLR & QO & Ql & Q2 & !Q3 & UP & !LOAD # 
!CLR & D3 & LOAD 

Q2 !CLR & !QO & !Ql & !Q2 & !UP & !LOAD # 
!CLR & QO & Q2 & !UP & !LOAD # 
!CLR & Ql & Q2 & !UP & !LOAD # 
!CLR & !QO & Q2 & UP & !LOAD # 
!CLR & !Ql & Q2 & UP & !LOAD # 
!CLR & QO & Ql & !Q2 & UP & !LOAD # 
!CLR & D2 & LOAD 

Ql !CLR & !QO & !Ql & !UP & !LOAD # 
!CLR & QO & Ql & !UP & !LOAD # 
!CLR & !QO & Ql & UP & !LOAD # 
!CLR & QO & !Ql & UP & !LOAD # 
!CLR & Dl & LOAD 
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QO !CLR & !QO & !LOAD # 
!CLR & DO & LOAD 

CO BI !CLR & !QO & !Ql & !Q2 & !Q3 & !Q4 & !Q5 & !Q6 & !Q7 
& ! UP & ! LOAD # 

!CLR & QO & Ql & Q2 & Q3 & Q4 & Q5 & Q6 & Q7 
& UP & !LOAD # 

!CLR & CO BI & !LOAD "Latch in the previous CO BI 

Test vectors 
(CLK CLR UP LOAD D7 D6 D5 D4 D3 D2 Dl DO OE ->Q7 Q6 Q5 Q4 Q3 Q2 Ql QO 

C 1 X X X X X X X X X X 0 -> L L L L L L L L 
C 0 1 0 X X X X X X X X 0 -> L L L L L L L H 
C 0 1 0 X X X X X X X X 0 -> L L L L L L H L 
C 0 1 0 X X X X X X X X 0 -> L L L L L L H H 
C 0 1 1 1 1 1 0 1 0 -> H H H H H H L H 
C 0 0 X X X X X X X X 0 -> H H H H H H H L 
C 0 0 X X X X X X X X 0 -> H H H H H H H H 
C 0 0 X X X X X X X X 0 -> L L L L L L L L 
C 0 0 X X X X X X X X 0 -> L L L L L L L H 
C 0 0 1 0 1 0 1 0 1 0 1 0 -> L H L H L H L H 
C 0 1 0 X X X X X X X X 0 -> L H L H L H H L 
C 0 0 0 X X X X X X X X 0 -> L H L H L H L H 
C 0 0 0 X X X X X X X X 0 -> L H L H L H L L 
C 0 0 0 0 0 0 0 0 1 0 0 -> L L L L L L H L 
C 0 0 0 X X X X X X X X 0 -> L L L L L L L H 
C 0 0 0 X X X X X X X X 0 -> L L L L L L L L 
C 0 0 0 X X X X X X X X 0 -> H H H H H H H H 
c 
c 
c 

0 
0 
1 

0 
0 
1 

0 
0 

x x x 
x x x 
x x x 

x x x x 
x x x x 
x x x x 

X 0 -> H H 

X 0 -> H H 
X X -> L L 
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6.10 Change-of-State Port with Interrupt 6.0 Application Examples 

6.1 O Change-of-State Port with Interrupt 

DEVICE 
FILE NAME: 

PEEL22CV1 OZ 
V1 OZPORT.APL 

This application uses the PEEL22CV1 OZ as an 8-bit input port 
of which all of its inputs can detect a change-of-state. When 
detected, the INTR output is set for interrupting a CPU. The 
state change is latched by eight pseudo-buried registers which 
can be read by the CPU on D0-07 as listed in the address table 
below. Once read, unless another change has occurred, the 
INTR will be reset. The NEQ output can be used for status poll­
ing of any remaining state change. To reduce the average 
power consumption, the ZERO-POWER mode is used. 

Address Data Outputs 
AO CS RD D0-7 NEQ 

x 1 
x x 
0 0 

x 
1 
0 

Hi-Z 
Hi-Z 
Read IO-I7 Change 

CHANGE-OF-STATE 
INPUTS 

1 1 l 1 1 1 1 
7 6 5 4 3 2 1 0 

PEEL22CV1 OZ CLK 
INTR 

CS AO D0-7 RD 

ADDRESS 
DECODE 

Hi-Z 
Hi-Z 
IO-I7 Pending Change 

INTR 

MICRO­
PROCESSOR 

Status 

DATA BUS ·------··· .. ~ ADDRESS BUS 

Figure 6.1 Oa - System Interface for V1 OZPORT.APL 
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6.1 O Change-of-State Port with Interrupt 6.0 Application Examples 

CLK 24 Vee 
10 2 23 DO 
11 3 22 D1 
12 4 21 D2 
13 5 20 D3 

/CS 6 19 NEQ 
/RD 7 18 INTR 

14 8 17 D4 
15 9 16 D5 
16 10 15 D6 
17 11 14 D7 

Gnd 12 13 AO (Dedicated Input) 

Figure 6.10b- Pinout for V10ZPORT.APL 

CHANGE­
OF-STATE 10-7 

INPUTS 

RD 
cs 
AO 

PEEL22CV1 OZ 

OCTAL 8 
2: 1 1-+--1~-+-- DO-7 

MUX 
SELECT 

NE 

------"""- NEQ 

LATCH 
Wlll-l ~--................. INTR 

RESET 

ENABLE 

Figure 6.10c - Block diagram showing internal functions of V10ZPORT.APL 
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TITLE 'APEEL FILE: PEEL22CV10Z CHANGE-OF-STATE INPUT PORT WITH INTERRUPT 
DESIGNER: Robin Jigour, ICT 
DATE: 5/1/87' 

PEEL22CV10Z 

ZERO POWER "The key word 'ZERO_POWER' is omitted for non zero-power mode. 
"For zero-power applications, this key word must be specified 
"after the part number declaration but prior to pin list 

"definition. 

"PIN DEFINITIONS" 

"Inputs" 

CLK pin 1 "Must be connected to pin 18, INTR. 
IO pin 2 "IO-I7 inputs can detect change-of-state. 
I1 pin 3 
I2 pin 4 
I3 pin 5 
!RD pin 6 
!CS pin 7 
I4 pin 8 
IS pin 9 
I6 pin 10 
I7 pin 11 
AO pin 13 

"Outputs" 

D7 pin 14 pos com feed_reg "Pseudo buried registers. 
D6 pin 15 pos com feed_reg 
DS pin 16 pos com feed_reg 
D4 pin 17 pos com feed_reg 
INTR pin 18 pos com feed or 
NEQ pin 19 pos com feed or 
D3 pin 20 pos com feed_reg 
D2 pin 21 pos com feed_reg 
Dl pin 22 pos com feed_reg 
DO pin 23 pos com feed_reg 
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EQUATIONS 

DO = IO & !CS # "IO to DO register. 
IO & cs & !RD # "IO to DO register. 
DO & cs & RD & !AO # "Read DO register. 
IO & cs & RD & AO "Read IO. 
Enable DO = cs & RD "Enable onto data bus. 

Dl Il & !CS # "Il to Dl register. 
Il & cs & !RD # "Il to Dl register. 
Dl & cs & RD & !AO # "Read Dl register. 
Il & cs & RD & AO "Read I 1. 
Enable Dl = cs & RD "Enable onto data-bus. 

D2 I2 & !CS # "I2 to D2 register. 
I2 & cs & !RD # "I2 to D2 register. 
D2 & cs & RD & !AO # "Read D2 register. 
I2 & cs & RD & AO "Read I2. 
Enable D2 = cs & RD "Enable onto data-bus. 

D3 I3 & !CS # "I3 to D3 register. 
I3 & cs & !RD # "I3 to D3 register. 
D3 & cs & RD & !AO # "Read D3 register. 
I3 & cs & RD & AO "Read I3. 
Enable D3 = cs & RD "Enable onto data-bus. 

D4 I4 & !CS # "I4 to D4 register. 
I4 & cs & !RD # "I4 to D4 register. 
D4 & cs & RD & !AO # "Read D4 register. 
I4 & cs & RD & AO "Read I 4. 
Enable D4 = cs & RD "Enable onto data bus. 

DS IS & !CS # "I 1 to DS register. 
IS & cs & !RD # "I 1 to DS register. 
DS & cs & RD & !AO # "Read DS register. 
IS & cs & RD & AO "Read IS. 
Enable DS = cs & RD "Enable onto data-bus. 

D6 I6 & !CS # "I 6 to D6 register. 
I6 cs & !RD # "I 6 to D6 register. 
D6 & cs & RD & !AO # "Read D6 register. 
I6 & cs & RD & AO "Read I6. 
Enable D6 = cs & RD "Enable onto data-bus. 
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D7 I7 & ! cs # 
I7 & CS & !RD # 
D7 & CS & RD & !AO # 
I7 & CS & RD & AO 
Enable D7 CS & RD 

"I7 to D7 register. 
"I7 to D7 register. 
"Read D7 register. 
"Read I7. 
"Enable onto data-bus. 

NEQ IO & !DO # !IO & DO # 
Il & !Dl # !Il & Dl # 
I2 & !D2 # !I2 & D2 # 
I3 & !D3 # !I3 & D3 # 
I4 & !D4 # !I4 & D4 # 
I5 & !D5 # ! I5 & D5 # 
I6 & !D6 # ! I6 & D6 # 
I7 & ! D7 # ! I7 & D7 

"Compare I0-7 with D0-7 registers. 
"NEQ=l if I0-7 and D0-7 are not equal. 

INTR NEQ 
NEQ 
NEQ 
INTR 

& !RD 
& AO 
& !CS 

& ! cs # 
# 
# 
# 
# INTR & !RD 

INTR & AO 

"Latch not-equal status for uP interrupt and 
"PEEL clock. Clear interrupt when registers 
"are read and there are no more input state 
"changes, that is, when NEQ, CS, RD and AO 
"are all 0. 

TEST_VECTORS "Test change-of-state input port I0-7 operation" 
{CLK IO Il I2 I3 14 I5 I6 17 AO CS RD -> DO Dl D2 D3 D4 D5 D6 D7 NEQ 

0 0 0 0 0 0 0 0 0 x 0 x -> z z z z z z z z x 
0 0 0 0 0 0 0 0 0 0 1 -> X X X X X X X X L 0 
0 1 0 0 0 0 0 0 0 X 0 0 -> Z Z Z Z Z Z Z Z H H 

1 0 0 0 0 0 0 0 X 0 0 -> Z Z Z Z Z Z Z Z L H 
1 1 0 0 0 0 0 0 0 0 1 0 -> Z Z Z Z Z Z Z Z L H 
1 1 0 0 0 0 0 0 0 0 1 1 -> H L L L L L L L L L 
0 1 0 0 0 0 0 0 0 0 1 1 -> H L L L L L L L L L 
0 1 0 0 0 0 0 0 0 X 0 X -> Z Z Z Z Z Z Z Z L L 
0 0 0 0 0 0 0 0 0 X 0 0 -> Z Z Z Z Z Z Z Z H H 
1 0 0 0 0 0 0 0 0 X 0 0 -> Z Z Z Z Z Z Z Z L H 

0 0 0 0 0 0 0 0 0 0 -> Z Z Z Z Z Z Z Z L H 
0 

0 
1 
1 
1 

1 
1 

0 
0 
0 
0 
1 

1 

0 
0 
0 
0 
1 
1 

1 

0 
0 
0 
0 

1 
1 

0 
0 
0 
0 
1 

1 
1 
1 

0 
0 
0 
0 

1 
1 

0 0 
0 x 
0 x 
0 x 

x 
0 

1 0 
1 x 
1 0 

1 -> L L L 
0 x -> z z z 
0 x -> z z z 
0 x -> z z z 
0 0 -> z z z 
1 0 -> z z z 
1 1 -> H L L 
0 0 -> z z z 
1 0 -> z z z 
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6.10 Change-of-State Port with Interrupt 

1111 11110 
0 1 1 1 1 1 1 1 1 x 
0 0 0 0 0 0 0 0 0 x 
1 0 0 0 0 0 0 0 0 x 
1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 x 
111111 110 
0111 llllX 
1111 11110 
1 11111110 
0 1 1 1 1 1 1 1 1 x 
0 0 0 0 0 0 0 0 0 x 
1 0 0 0 0 0 0 0 0 x 
1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 x 

6.0 Application Examples 

1 1 -> H H H H H H H H 
0 x -> z z z z z z z z 
0 x -> z z z z z z z z 
0 x -> z z z z z z z z 
1 1 -> L L L L L L L L 
0 x -> z z z z z z z z 
1 1 -> H L L L L L L L 
0 0 -> z z z z z z z z 
1 0 -> z z z z z z z z 
1 1 -> H H H H H H H H 
0 x -> z z z z z z z z 
0 x -> z z z z z z z z 
0 x -> z z z z z z z z 
1 1 -> L L L L L L L L 
0 x -> z z z z z z z z 
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6.11 16 to 4 Priority Encoder 

6.11 16 to 4 Priority Encoder 

DEVICE: 
FILE NAME: 

PEEL 173 
PRl173.APL 

6.0 Application Examples 

This PEEL 173 application implements a 16 to 4 priority encoder 
with high-impedance outputs. If any DO-OF input goes low, the 
GS (group strobe) output will go high and the binary value of 
the highest priority input will be placed on the EO-E3 (Encoded) 
outputs when enabled by OE (output enable). The DO input is 
highest priority and OF lowest. When the EO-E3 outputs are dis­
abled (a function of OE or !GS) they assume a high-impedance 
state. This makes it possible to interface the encoded outputs 
onto a system bus where GS might serve as an interrupt line to 
a uP and OE as the chip select. The high-impedance control 
also allows multiple PEEL 173 priority encoders to be bussed 
together for creating wider (32, 48 or 64 bit etc.) priority en­
coders. To add additional encoders, the highest priority OE 
must be tied low, and the GS must control the next highest 
priority OE. The multiple GS can be further encoded to identify 
which device is driving the EO-E3 lines. 

DO 1 24 Vee 
01 2 23 GS 
02 3 22 E3 16 
03 4 21 E2 DO-DF GS 
04 5 20 E1 16 TO 4 

(group strobe) 
05 6 19 EO PRIORITY 

4 
06 7 18 OE 

/OE 
ENCODER EO-E3 

07 8 17 OF (encoded output) 
08 9 16 DE 
09 10 15 DD 
DA 11 14 DC 

Gnd 12 13 DB 

Figure 6.11a - Pinout Figure 6.11b- Block diagram for 
for PRl173.APL PRl173.APL 
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6.11 16 to 4 Priority Encoder 

TITLE 'APEEL FILE: PEEL173 16 TO 4 PRIORITY ENCODER 
DESIGNER: Robin Jigour, ICT 
DATE: 10/15/87' 

PEEL173 

"PIN DEFINITIONS" 

"Inputs" 

DO pin 1 
Dl pin 2 
D2 pin 3 
D3 pin 4 
D4 pin 5 
D5 pin 6 
D6 pin 7 
D7 pin 8 
DB pin 9 
D9 pin 10 
DA pin 11 
DB pin 13 
DC pin 14 "Pins 14-18, default polarity 
DD pin 15 
DE pin 16 
DF pin 17 
OE pin 18 

"Outputs 

EO pin 19 pos 
El pin 20 pos 
E2 pin 21 pos 
E3 pin 22 pos 
GS pin 23 neg 
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6.11 16 to 4 Priority Encoder 6.0 Application Examples 

EQUATIONS 

GS = ! (DO & Dl & D2 & D3 & D4 & DS & D6 & D7 & D8 & D9 
& DA & DB & DC & DD & DE & DF) 

EO DO & !Dl # 
DO & Dl & D2 & !D3 # 
DO & Dl & D2 & D3 & D4 & !D5 # 
DO & Dl & D2 & D3 & D4 & DS & D6 & !D7 # 
DO & Dl & D2 & D3 & D4 & D5 & D6 & D7 & DB & !D9 # 
DO & Dl & D2 & D3 & D4 & DS & D6 & D7 & D8 & D9 & DA & !DB # 
DO & Dl & D2 & D3 & D4 & D5 & D6 & D7 & DB & D9 & DA & DB & DC 

& !DD # 
DO & Dl & D2 & D3 & D4 & DS & D6 & D7 & D8 & D9 & DA & DB & DC 

& DD & DE 
Enable EO = !OE & GS 

El = DO & Dl & !D2 # 
DO & Dl & D2 & !D3 # 
DO & Dl & D2 & D3 & D4 & D5 & ! D6 # 
DO & Dl & D2 & D3 & D4 & DS & D6 & !D7 # 
DO & Dl & D2 & D3 & D4 & D5 & D6 & D7 & DB & D9 & !DA # 
DO & Dl & D2 & D3 & D4 & D5 & D6 & D7 & DB & D9 & DA & !DB # 
DO & Dl & D2 & D3 & D4 & D5 & D6 & D7 & D8 & D9 & DA & DB & DC 

Enable El = !OE & GS 

E2 = DO & Dl & D2 & D3 & !D4 # 
DO & Dl & D2 & D3 & D4 & !D5 # 
DO & Dl & D2 & D3 & D4 & DS & !D6 # II DO & Dl & D2 & D3 & D4 & D5 & D6 & !D7 # 
DO & Dl & D2 & D3 & D4 & DS & D6 & D7 & D8 & D9 & DA & DB 

Enable E2 = !OE & GS 

E3 = DO & Dl & D2 & D3 & D4 & DS & D6 & D7 
Enable E3 = !OE & GS 
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TEST_VECTORS 
(DO Dl D2 D3 D4 DS D6 D7 DB D9 DA DB DC DD DE DF OE ->E3 E2 El ED GS 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 ->Z Z Z Z L 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 ->Z Z Z Z L 
0 X X X X X X X X X X X X X X X 0 ->L L L L H 
1 0 X X X X X X X X X X X X X X 0 ->L L L H H 
1 1 0 X X X X X X X X X X X X X 0 ->L L H L H 
1 1 0 X X X X X X X X X X X X 0 ->L L H H H 
1 1 1 0 X X X X X X X X X X X 0 ->L H L L H 
1 1 1 1 1 0 X X X X X X X X X X 0 ->L H L H H 

0 x 
1 0 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 
1 1 
1 1 

x x x x x x x x 
x x x x x x x x 
0 x x x x x x x 
1 0 x x x x x x 
1 1 0 x x x x x 
1 1 1 0 x x x x 
1 1 1 1 0 x x x 
1 1 1 1 1 0 x x 
1 1 1 1 1 0 x 
1 1 1 1 1 1 1 0 
1 1 1 1 1 1 
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6.12 8-Bit Greater-Than/Less-Than Magnitude Comparator 6.0 Application Examples 

6.12 8-Bit Greater-Than/Less-Than Magnitude Comparator 

DEVICE: 
FILE NAME: 

PEEL273 
MAG273.APL 

This application uses the PEEL273 to implement a magnitude 
comparator that compares two groups of eight inputs (A0-7 and 
B0-7) to provide both greater-then (AB) and less-then (A) out­
puts. The comparator can be cascaded by connecting the 
A_GT _Band A_LT _B outputs of up to eight PEEL273s to the An 
and Bn inputs a next level PEEL273. Thus nine PEEL273s 
would allow for a 64-bit magnitude comparator. Comparators, 
especially magnitude comparators use many exclusive-OR 
functions for testing for equality or inequality. Because of this, 
the sum-of-product equations for just one output of the mag­
nitude comparator requires 2 to the n-1 product terms per bit. 
With eight bits that comes to 255 product terms per sum, more 
then are available with even the PEEL273. However, by using 
multi-level logic many of the high order exclusive-OR functions 
(EQ4-EQ7) are first implemented and then used in the final 
magnitude comparator output equations, thus, reducing 
product terms to 39. 

AO Vee 
A1 A_GT_B 
A2 A_LT_B 
A3 EQ7 
A4 EQ6 
A5 EQ5 
A6 EQ4 
A7 87 
BO 86 
81 85 
82 84 

Gnd 83 

Figure 6.12a - Pinout 
for MAG273.APL 

AO-A? 
BL .. 

7 ,,. 

80-87 
81._.. 

,,.. 

8-BIT 
MAGNITUDE 

COMPARATOR 

A_GT_8 
(A > B) 
A_LT_8 
(A < B) 

Figure 6.12b - Block diagram for MAG273.APL 
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6.12 8-Bit Greater-Than/Less-Than Magnitude Comparator 

TITLE 'APEEL FILE: PEEL273 8-BIT GREATER-THAN/LESS-THAN 
MAGNITUDE COMPARATOR 

DESIGNER: Robin Jigour, ICT 
DATE: 10/11/87' 

PEEL273 

"PIN DEFINITIONS" 

11 Inputs" 

AO pin 
Al pin 2 
A2 pin 3 
A3 pin 4 
A4 pin s 
AS pin 6 
A6 pin 7 
A7 pin 8 
B7 pin 9 
B6 pin 10 
BS pin 11 
B4 pin 13 

6.0 Application Examples 

B3 pin 14 "Pins 14-17, default polarity pos. 
B2 
Bl 
BO 

"Outputs 

E4 
ES 
E6 
E7 
A LT B 
A GT B 

pin 
pin 
pin 

pin 
pin 
pin 
pin 
pin 
pin 

15 
16 
17 

18 =NEG "E4-E7 are used to minimize equation product terms. 
19 NEG 
20 NEG 
21 NEG 
22 POS 
23 POS 
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6.12 8-Bit Greater-Than/Less-Than Magnitude Comparator 6.0 Application Examples 

EQUATIONS 

Enable A GT B "Enable outputs (unconditionally) . 
Enable A LT B 
Enable E7 
Enable E6 
Enable ES 
Enable E4 

E7 ! ( A7 & !B7 # "A7=B7 (XNOR) 
!A7 & B7) 

E6 ! ( A6 & !B6 # "A6=B6 (XNOR) 
!A6 & B6) 

ES ! ( AS & !BS # "AS=BS (XNOR) 
!AS & BS) 

E4 ! ( A4 & !B4 # "A4=B4 (XNOR) 
!A4 & B4) 

A GT B = A7 & !B7 # 
E7 & A6 & !B6 # 
E7 & E6 & AS & !BS # 
E7 & E6 & ES & A4 & !B4 # 
E7 & E6 & ES & E4 & A3 & !B3 # 
E7 & E6 & ES & E4 & !A3 & !B3 & A2 & !B2 # 
E7 & E6 & ES & E4 & A3 & B3 & A2 & !B2 # 

• E7 & E6 & ES & E4 & !A3 & !B3 & !A2 & !B2 & Al & !Bl # 
E7 & E6 & ES & E4 & !A3 & !B3 & A2 & B2 & Al & !Bl # 
E7 & E6 & ES & E4 & A3 & B3 & !A2 & !B2 & Al & !Bl # 
E7 & E6 & ES & E4 & A3 & B3 & A2 & B2 & Al & !Bl # 
E7 & E6 & ES & E4 & !A3 & !B3 & !A2 & !B2 & !Al & !Bl & AO & !BO 
E7 & E6 & ES & E4 & !A3 & !B3 & !A2 & !B2 & Al & Bl & AO & !BO 
E7 & E6 & ES & E4 & !A3 !B3 & A2 & B2 & !Al & !Bl & AO & !BO 
E7 & E6 & ES & E4 & !A3 !B3 & A2 & B2 & Al & Bl & AO & !BO 
E7 & E6 & ES & E4 & A3 & B3 & ! A2 & !B2 & !Al & !Bl & AO & !BO 
E7 & E6 & ES & E4 & A3 & B3 & !A2 & !B2 & Al & Bl & AO !BO 
E7 & E6 & ES & E4 & A3 & B3 & A2 & B2 & !Al & !Bl & AO !BO 
E7 & E6 & ES & E4 & A3 & B3 & A2 & B2 & Al & Bl & AO & !BO 
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6.12 8-Bit Greater-Than/Less-Than Magnitude Comparator 6.0 Application Examples 

A LT B !A GT B & !E7 * -
!A GT B & !E6 * !A GT B & !ES * !A GT B & !E4 * !A GT B & A3 & !B3 * !A GT B & !A3 & B3 * !A GT B & A2 & !B2 * !A GT B & !A2 & B2 # 
!A GT B & Al & !Bl # 
!A GT B & !Al & Bl # 
!A GT B & AO & !BO # 
!A GT B & !AO & BO 

TEST VECTORS 
( A7 A6 AS A4 A3 A2 Al AO B7 B6 BS B4 B3 B2 Bl BO ->A GT B A LT B 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -> L L 
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 -> H L 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -> L H 
1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 -> L L 
1 0 1 0 1 0 1 0 0 1 0 0 0 1 -> H L 
0 1 0 1 0 0 1 0 1 0 1 0 1 0 -> L H 
1 1 1 1 1 1 1 1 1 1 1 -> L L 
1 1 1 1 1 1 1 1 1 1 1 1 1 0 -> H L 

1 1 1 1 0 1 1 1 1 1 1 1 -> L H 
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6.13 10-Bit Expandable Equality Comparator 

6.13 10-Bit Expandable Equality Comparator 

DEVICE: 
FILE NAME: 

PEEL273 
EQU273.APL 

6.0 Application Examples 

This application uses the PEEL273 as an equality comparator 
for two 10-bit values (A0-9 and 80-9). When EXP (expand) is 
low, the PEEL273 works in a single mode, directly driving the 
EQU (equal) output high when A=B and low when A=/B. When 
EXP is high the EQU output simulates an open-drain output al­
lowing expansion to multiple PEEL273 comparators with EQU 
outputs tied in parallel with a pull-up resistor (not to exceed 625 
ohms). Thus, using two PEEL273s, a 20-bit equivalency com­
parator could be achieved. When using multiple comparators 
the EQU line will pull high only when all A and B inputs of each 
comparator are equal. The truth table is listed below: 

Inputs Output 
A0-9 B0-9 EXP EQU 

A B 0 1 
A * B 0 0 
A B 1 z 
A * B 1 0 

AO 24 Vee 
A1 2 23 EQU Vee 
A2 3 22 EXP J pull-up resistor needed A3 4 21 BO 
A4 5 20 81 

<> for expansion 

A5 6 19 82 
AO-A9 10-BIT 

COMPARATOR EQU 
A6 7 18 83 80-89 (A = 8) 
A7 8 17 84 
A8 9 16 85 
A9 10 15 86 EXP 

89 11 14 87 (EXPAND) 

Gnd 12 13 88 

Figure 6.13a- Pinout Figure 6.13b- Block diagram for EQU273.APL 
for EQU273.APL 
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6.13 10-Bit Expandable Equality Comparator 6.0 Application Examples 

TITLE 'APEEL FILE: PEEL273 10-Bit Expandable Comparator 
DESIGNER: Robin Jigour 
DATE: 10/15/B7' 

PEEL273 

"PIN DEFINITIONS" 

"Inputs" 

AO pin 1 
Al pin 2 
A2 pin 3 
A3 pin 4 
A4 pin s 
AS pin 6 
A6 pin 7 
A7 pin B 
AB pin 9 
A9 pin 10 
B9 pin 11 
BB pin 13 
B7 pin 14 "Pins 14-22, default polarity pos. 
B6 pin lS 
BS pin 16 
B4 pin 17 
B3 pin lB 
B2 pin 19 
Bl pin 20 
BO pin 21 
EXP pin 22 

"Outputs 

EQU pin 23 neg 

EQUATIONS 

EQU ! (AO & !BO # !AO & BO # "Compare A to B. 
Al & !Bl # !Al & Bl # "If A /= B, EQU=O. 
A3 & !B3 # !A3 & B3 # "If A B, EQU=l. 
A4 & !B4 # !A4 & B4 # 
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6.13 10-Bit Expandable Equality Comparator 6.0 Application Examples 

AS & !BS # !AS & BS # 
A6 & !B6 # !A6 & B6 # 
A7 & !B7 # !A7 & B7 # 
AS & !BS # !AS & BS # 
A9 & !B9 # !A9 & 89) 

Enable EQU = !EXP # "If EXP=O enable EQU, if=l then 
AO & !BO # !AO & BO # "compare A to B. 
Al & !Bl # !Al & Bl # "If A I= B, EQU is enabled and = 0. 
A3 & !B3 # !A3 & B3 # "If A = B, EQU is disabled so 
A4 & !B4 # !A4 & B4 # "that EQU=l via pull-up resistor. 
AS & !BS # !AS & BS # 
A6 & !B6 # !A6 & B6 # 
A7 & !B7 # !A7 & B7 # 
AS & !BS # !AS & BS # 
A9 & !B9 # !A9 & B9 

TEST VECTORS 
(A9 AS A7 A6 AS A4 A3 A2 Al AO B9 BS B7 B6 BS B4 B3 B2 Bl BO EXP ->EQU) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 0 0 1 0 1 0 0 1 0 0 0 0 1 0 0 
1 0 1 0 0 0 0 0 0 0 1 0 1 0 0 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

0 0 1 0 1 0 1 0 0 1 0 0 1 0 1 0 1 II 1 0 1 0 1 0 1 0 0 0 1 0 0 1 0 0 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 0 1 
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Editor Command Reference Appendix A 

Appendix A: Editor Commands 

The PDK-1 provides two methods for controlling the editor: 
Keyboard commands, or pull-down menus. These commands 
are summarized in the sections that follow. For a step-by-step 
guide to using the editor, please refer to section 4. 

Keyboard Commands 

The editor can be driven with commands issued from the 
keyboard. The commands are given by striking certain charac­
ters on the keyboard while holding down the Control key. In the 
sequences shown below, the""" character represents the [Ctrl] 
key. For example, to execute the command "K"B, hold down 
the [Ctrl] key while striking K, then 8. 

The keyboard commands of the PEEL editor are like those used 
by WordStar. For example, the "E D X S Diamond" (see figure 
A-1) can be used like the numeric key pad to move the cursor 
around the screen while the Control key is held down. Similar­
ly, the letters adjacent to this diamond allow you to move the 
cursor from word to word, to scroll up and down through your 
file, etc 

Figure A-1. "E DX S Diamond" 
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Appendix A Editor Command Reference 

Control Key Pad Description 
Command Command 

"A ............................................... Left word 
"S ................ left arrow ............. Left character 
"D ............... right arrow .......... .Right character 
"F ................................................ Right word 
"E ............... up arrow ................ Up line 
"X ............... down arrow .......... Down line 
"R ............... [PgUp] ................... Up page 
"C ............... [PgDn] .................. Down page 
"W .............................................. Scroll up 
"Z ............................................... Scroll down 
[Enter] ....................................... New line 
"N ............................................... Insert line 
"G ............... [Del] ..................... Delete character 
"l ................................................ :rab 
"T ............................................... Delete word 
"Y ............................................... Delete line 
"B ............................................... Reformat paragraph 
"U ............................................... Abort current command 
AJ ................................................ Home or Beg/end of line 

~ To enter a character using its ASCII number, hold the [ALT] key 
down while typing in the ASCII number on the key-pad. 

Note that the keyboard command sequences do not work while 
in the pulldown menu mode 

Enter/Exit pull-Down Menu Mode 

The POK also provides a convenient system of pull-down 
menus to drive the editor. 

General Pulldown Description 
Command Command 

[F1 OJ ......................................... Enter pulldown window mode 
[Esc] twice .............................. Exit from pulldow window mode to edit mode 
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Editor Command Reference Appendix A 

Block Functions 

Control Pulldown Description 
Command Command 

11K11B ........... Begin ..................... Begin block 
llKllK .......... End ........................ End block 
llKllC ........... Copy ...................... Copy block 
AKllV .......... Move ..................... Move block 
llKllR ........... Read ...................... Read block 
11K11w ......... Write ..................... Write block 
AKllY .......... Delete .................... Delete block 
llKllH .......... Hide/show ............ Hide/display 
................... .Spell/check .......... Spell check 

Search Functions 

Control Pulldown Description 
Command Command 

llQllF ........... Find ....................... Find 
llQllA .......... Find/Replace ....... Find and replace 
11L ................ Next ....................... Next Find or Find/Replace 

Go to Functions 

Control Pulldown Description 
Command Command 

llQllR ........... Top of file ............ Cursor to top of file 
11Q11C ........... End of file ............ Cursor to end of file 
llQllB ........... Begin block ......... Cursor to top of block 
llQllK .......... End block ............. Cursor to end of block 
11011N .......... Line ....................... Go to line number 
110111 ............ Column ................. Go to column number 
11Q11J ............ Go marker ............ Go to marker number 
11K11M .......... Set marker ............ Set marker number 
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Appendix A Editor Command Reference 

Text format Functions 

Control Pulldown Description 
Command Command 

"V ............... Insert ..................... Toggle insert mode 
"0"W ......... Word wrap ............ Toggle word wrap 
"Q"I ........... Auto indent .......... Toggle auto indent 
"0"L .......... Left margin .......... Set left margin 
"0"R .......... Right margin ........ Set right margin 
"K"T .......... Tab size ................. Set tab spacing 
"0"S .......... Undo limit.. .......... Set undo limit 
.................... Save settings ........ Save text format settings 

Window Functions 

Control Pulldown Description 
Command Command 

"0"G .......... Select ..................... Select second window 
"0"0 .......... Open ..................... .Open second window 
"0" Y .......... Close ..................... Close second window 

File Functions 

Control Pulldown Description 
Command Command 

"K"D .......... Open ...................... Close current and Open file 
"K"Q .......... Close ..................... Close file 
"K"S .......... Save ....................... Save file 
.................... save As .................. Save file under another name 
.................... Directory .............. List directory 
.................... Logged dir ........... Log directory of disk 
.................... Print ...................... Print file 
.................... copY ...................... Copy file 
.................... Rename ................ Rename file 
.................... Erase ..................... Erase file 
"K"X 
"K"Q .......... Quit.. ..................... Abandon file 

A-4 



Appendix B Programming Support 

Appendix B: Programming Support 

Support as of Q2 1989. For additional information contact ICT or specific PLD programmer manufacturer. 

International CMOS Technology (408) 434-0678 

PDS-1 PEEL™ Develo ment S stem •:• 
ICT Part Number Software Ada ter 
PEEL18CV8 PDS-1 Software Version V1 .20 or realer Call ICT for PLCC Adapter 
PEEL20CG10 PDS-1 Software Version V3.20 or greater 
PEEL22CV10 
PEEL22CV1 OZ 
PEEL153 PDS-1 Software Version V2.20 or greater 
PEEL253 
PEEL173 PDS-1 Software Version V2.00 or greater 
PEEL273 

Adams-MacDonald (408) 373-3607 Advin Systems (408) 984-8600 

SfJ!lnt Plus •:• 
ICT Part Number Software 
PEEL18CV8 Version V3.1 O 
PEEL153 Version V3.20 
PEEL253 

BP Microsystems (800) 225-2102 

PLD 1100 •:• 
ICT Part Number Software 
PEEL18CV8 Version 1.07 or greater 
PEEL153 
PEEL253 
PEEL173 
PEEL273 
PEEL22CV10 Please call BP Micro~s 

Sal/or-PAL •:• 
ICT Part Number Software 
PEEL18CV8 Version 8.0 
PEEL22CV10 Version 9.4 

+ Systems and updates identifed 
by this symbol have been qualified 
by ICT for their ability to program I.I 
the devices listed. 
Contact ICT for information on 
systems not listed in this table. 

Digelec (800) 367-8750, in California call (818) 887-3755 

Model 860 Programmer 

ICT Part Number Software 
PEEL18CV8 Version A-1.3 or JLl"eater •!• 
PEEL153 Version A-1.4 orJ!_l"eater 
PEEL173 Version A-1.4 or greater 
PEEL253 Version A-1.4 orJ!_l"eater 
PEEL273 Version A-1.4 or greater 
PEEL22CV10 Please call D~elec 
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DATA 1/0 (BOO) 426-1045 

Un/site 40 ·> 
ICT Part Number Software Family Plnout 
PEEL 18CV8 V1 .4 or Jl_l'eater 80 3A 
PEEL20CG10 V2.3 or greater 56 
PEEL22CV10 28 
PEEL22CV10Z V2.2 or greater A3 
PEEL 153 65 
PEEL253 85 
PEEL173 76 
PEEL273 86 

Model 298 Pr'!fl!ammer + 
ICT Part Number Module Ad~er/ Firmware Fami!i'._ Pinout 
PEEL18CV8 LogicPak™ V04 303A-011 A N02 or Jl!eater SD 3A 
PEEL20CG10 303A-O 11 A N09 or Jl!eater 56 
PEEL22CV10 303A-011A/ V06 or greater 28 
PEEL22CV1 oz A3 
PEEL153 303A-011A/ V06 or greater 65 
PEEL253 85 
PEEL173 303A-011 Al V04 or greater 76 
PEEL273 86 

Model60A + Model60H + 
ICT Part Number Adf!P_ter Firmware Firmware Family_ Plnout 
PEEL18CV8 360A-001 Version V11 Version V12 80 3A 
PEEL20CG10 Version V14 Version V14 56 
PEEL22CV10 (Summer (Summer 1989) 28 
PEEL22CV10 1989) A3 
PEEL 153 Please call Please call Data 1/0 65 
PEEL253 Data 1/0 85 
PEEL173 76 
PEEL273 86 

INLAB (303) 460-0103 

Model 2BU + 
ICT Part Number Firmware 
PEEL18CV8 Version 11.02 or greater 
PEEL22CV10 
PEEL153 
PEEL253 
PEEL173 
PEEL273 
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Kontron Electronics (800) 227-8834 

MPP-BOS Portable Programmer EPP-BO Base Programmer 
with Universal Module UPMIB with Universal Module UPMIB 

ICT Part Number Firmware Firmware 
PEEL18CV8 Version 2.1 or _g_reater Version 2.1 orgreater 
PEEL153 Please call Kontron Please call Kontron 
PEEL253 
PEEL173 Version 2.2 or greater Version 2.2 or greater 
PEEL273 

Logical Devices (305) 974-0975 

ALLPRO Pr'!S[ammer •:O 
ICT Part Number Software 
PEEL18CV8 Version 1.44 orgreater <-
PEEL20CG10 Please call L~cal Devices 
PEEL22CV10 Version 1.47c orjl!'eater 
PEEL22CV1 OZ Please call L~cal Devices 
PEEL153 Version 1.47c orjl!'eater 
PEEL253 Please call L~cal Devices 
PEEL173 Version 1.45 or greater ·:· 
PEEL273 

Stag Microsystems (408) 988-1118 

PPZ Programmer ZL-30A Programmer 
ICT Part Number Module Firmware Module Firmware 
PEEL18CV8 ZM2200 Version 34 30A800 Version 30A26 
PEEL153 Version 37 Version 30A32 
PEEL253 
PEEL173 
PEEL273 
PEEL22CV10 Please call Stag Please call Stag II 

System General (Taiwan) 886-2-1212613 

SGUP-85 •:O 
ICT Part Number Firmware 
PEEL18CV8 Version 3.0 or greater 
PEEL22CV10 
PEEL22CV1 oz Version 3.1 or greater 
PEEL153 
PEEL253 
PEEL173 
PEEL273 
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·1= T INTERNATIONAL CMOS =-- TECHNOLOGY, INC. --
APPENDIXC: 

PDS-1 PEEL TM Development System 

Features 
• Development System for PEEL Devices 

Editor, logic assembler, translator, 
programmer, and tester all in one system 

- Runs on PC-compatible computers 

• Standard PLO Programmer Functions 
- Program, Load, Verify, Secure 

• APEEL™ Boolean Logic Assembler 
Supports all features of PEEL devices 
"PALASM*-like" equations 
"ABEL*-like" macro cell definitions 
Logic simulation 

• Translates Standard PLDs to PEEL Devices 
- Loads PLO or reads JEDEC file 
- Automatically translates to PEEL device 

• Built-in File Editor 
- Edit source, JEDEC, or test-vector files 

• Enhanced Logic-Test Capabilities 
- Design verification with in socket 
- Special features: step, loop, capture, 

• Expandable and Accessible 
- New support with software updates 
- No copy protection 

General Description 
The PEEL™ Development System is a powerful, yet 
inexpensive, PC-based system for designing with 
PEEL (Programmable Electrically Erasable Logic) 
devices. The PDS-1 is a personal PLO work-sta­
tion providing everything needed to implement your 
logic designs from concept to silicon. Several op­
tions for desiging with PEEL devices are available 
with the PDS-1. For example, an existing PLO 
design (i.e., PAL, GAL or EPLD JEDEC file) can be 
automatically translated and programmed into a 
PEEL device. Additionally, the translation capability 
allows you to use your present PLO logic assembler 
or compiler to design with PEEL devices. 

To fully support the advanced features of PEEL 
devices, the PDS-1 also provides the tools needed 
to design from start to finish, including a built-in 
word processor for design entry and editing, the 
APEEL™ boolean-logic assembler, a complete 
PEEL-device programmer and enhanced logic 
tester. The capabilities of the software-controlled 
programmer will be expanded as new devices are 
released by ICT. Registered owners are enrolled 
in the ICT software update service and receive 
programmer/development-software updates. 

PDS-1, PEEL Development System 
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Logic Array Diagrams Appendix D 

Input lines (0-35) 

~ 1 J 5 7 • 11 13 15 17 19 21 2J 25 27 " " JJ 35 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 JO 32 34 

-() 
SYNCHRONOUS PRESEf 

' 
INPUT /CLK 1 

(TO .O.ll MACRO CELLS) 

0 
64 

IF 2 
1 

' 1/0 
4 

5 MArno El ·{ID 
6 

7 t----1 

INPUT 2 ---l':c 1----- CELL 

65 ~ 

' ' 10 
11 w M<CRO E:J (j]!) 

1/D 
12 

13 
14 

15 t---
INPUT 3 >-- CELL 

16 " JD 18 
17 

20 19 l/D 

22 21 M<CROCT= 
" t---

INPUT 4 1------ CELL 

24 
67 

f 26 25 
1/0 

~ " 
27 

30 29 MACCO~ 
I " 

.__ 
e CELL 
§ INPUT 5 

'"' LI 

'' " ~~ 0 
"O " £ J4 

JS 1/0 
J6 

J7 MACRO~ ,. 
J9 t------1 

INPUT 6 CELL 

40 " -0-

42 
41 w 4J 1/0 

'4 
45 MArn{~ 46 
47 t--1 

INPUT 7 CELL 

II 48 
70 

;;~ ., 
50 

51 1/0 
52 "'"0[~1 = 54 53 

55 t------1 
~ 

CELL INPUT 8 

56 
71 if -u 57 

58 1/0 
60 59 MACROE~ 61 ::H 62 '--~ 63 ~ 

INPUT 9 CELL 

7J -v ASYNCHRONOUS CLEAR 

(TC ALL MACRO CEUS) 

11 I NPUT 

PEEL 18CV8 Logic Array Diagram 
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Appendix D Logic Array Diagram 

Input Lineo (0-43) 

' 11 u 1~ 11 111 z1 n u 21 a l! Jl n J7 11 •1 " 

'' .. 8 10 11 1• It 18 20 22 Z* 21 U JO .s.a :M 31 M '° U 
°"YNCkRONOUS et.EAR 0 
{TOM.LllAC~CEL.l.S) 

~ 

t r-er QD 
'.;> t--~ MACRO 

[D w CELL 

1/0 

INPUT/CLK 

~ 

10 

~~ ~MACRO LJ ~ 
CELL 

2 

1/0 

~ 

" 
__,.,_ 

I ~ 21 

t-- MACRO 

' 
CELL 

1/0 

INPUT 

'------

INPUT 

" ~ 

-n- ,-Hl "°' ~ t---1 MACRO w 
G)-

CELL 

1/0 

'------

37 ~ 

JS ~ -GD 
~ 

t--I MACRO L:J 
CELL 

5 

1/0 

INPUT 

'------.. ~ 

~"''""~ ~ CELL 

' 

1/0 

'------

" 
~ ~ " MACRO 

[D 
~ t---1 CELL 

1/0 

'------.. 
l ~ " t-----1 MACRO 

CD 
CELL 

1/0 

'------

" ~ 
-{)-

if ~"" ~MACRO w 
CELL 

' 

1/0 

'--------' 
62 ~ 

® --!0 
CELL 

10 

1~~ 

1/0 

" 
5YNCHllO"OllSPRE!l£f 

~ (To AU.MACRO CELLS) 

11 " 

PEEL20CG1 O Logic Array Diagram 
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Logic Array Diagrams 

0 

" "' 0 

ii: 

Input Lines (0-43) 

1J~71111J~17ll~"»VH~~""~41~ 

o -'1-1+-1' +' 1-1'+-1'+"1-1'+-1"+-1' +"1-1"+-1"+'1-1rn+-1'+-1' +"1-1~+-1"+"1-1~+-1~-H+"+-1"+----v<>-+-- t:o~A:~R~:~~ ~~~~) 

INPUT/OLK [I)- -,,._1111111111111111>--v-ia~~ • 
'O ~ ~1 

MACRO Dl--y{'.)>.---Ql22D 1/0 

~ 1---1 CELL 

INPUT l-':...../0:2 )----C>;::j:j:j::f:f.j.tt:1m1:t:1=1ml::f:li:J:1:1:i::f:litj:j:lml:f:l:l:J:1:1:l===>0--+-L-_J 

21 IMl~I~ l~I~ l~I~ l~I~ 1™1~ 1™1~ 1™1~ 1™1~ 1+-1-11~==1~-MA-CR_O_D--,J 21110 

38 1---1 CELL 

INPUT r-;--,.[IJ >----C>;::i:!:!:ili:j:j:j:i tt'lli:l:l:l±lli:l:l:l:l:!:ili:l:l:l::l:!±lli:l:l:l±l==::iJ--+-i'----

J41111111J--Vti=o1 20 1/0 

1---i CELL 

INPUT [IJ[•D-C1=1tJ:l:lml:f:l:l#lt!+ltJ:l:lttt1tJ:1:1m1:t:1=1mm=11===:J-t----!'----l 

···B-B=tr· 1/0 1---I CELL 

INPUT [I)[sD-c.:1:1:1:1:ml:J:l:tmm.J.tt:ll::f:li:j:j:j::j:ffil:f:l:l:j::l:j:l::f:li:j:j::==:J-t----!,____, 
~ 

··1·•~=0H>r--QDJ 181/0 t---l CELL 

INPUT ~[:;6LJ-~:l:l±!:ili:j:j:j::l:l:l:lli:J:!:l:l-lltl:j:j:j:l::f:li:j:j:j::l:l:l:!:ili:tl===:J-t----IL___J 

··---~ --H--n--1-r------.-MACROB~, 1/0 

t---l CELL 

INPUT OJ1'17)--~:l:i:l:\:!:!::j:j:j::l:l:l:!:ili:Jil:!:ili'.J tl:l:ffil:f:l:l:j::l:j:!:ili:j:j::==:J-t----1,_____, 

98 111111111~1~~-t~ MACRO o1 
-<JD l/O 1---1 CELL 

INPUT ~[s[:}-cqffifl:l:l#:l:i#lfl::lffifl:l11#:1~t.l#:lffil#:li:i:l===:J-+----l'----l 
~ 

111 illllllllll~r-+j MACROB-QDs l/O ~ 1--- CELL 

INPUT wrr•:r--cR:tm1:t:1=1mm1:1:1:1m1:t:1=1m1:t:1=1'.jtt:l:l:l:1:t:1=1:1==:::Q-+-L __ 
122 +l-IH-l-l-H+H--H-H+l-l-HH-1-1-H+H--H-H+H--HH-l-l+-l-Hl------o---+-------;i~ 

1111111111111)--~gd MACRO --j,> -<JI) l/O ~ 38 CELL 
INPUT QD(J]I oJ-----Ca::li:i#l#:lffil:l:l'.l#:l:i#l#:lffil#:lffit.I rl#:l:l==:::Q--1 

1J1 -++-H+H--H-H+l-l-H-H+-H+H-1-1+1+1-1-H-H+l-l-HH-1-1+---t>-- ~;;c:°:~~=;~~~;) 
INPUT L.:..!-1'[1[1 )----C>;::j:j:l::f:li:j:j:j:f:j:jJl:j:j:j:j::l:j:l::f:li:j:j:j::j:ffi:j:j:j:ml::f:li~tl===-O----------<TIJ<JTI1J 1NPUT 

PEEL22CV10 I PEEL22CV1 OZ Logic Array Diagram 
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Appendix D 

INPUT PIN LABELS ! PIN NUMBERS rROW NUMBERS (0-45) 

~ " " 21 2s ,, " ~:L,~M,~ ~u~,BE~S 1 <0;4;) , " " 31 " ,, 
3oeee6e4ee201a16H1210 a c 4 e o 4038363432: 

0 

JO 1 J 1 
2 

11 2 j 3 

12 3 r- : 
6 

13 4rj>-D<>++-t-+-+-+--+-++++-+-+-+-++-+-+-+-+--+-+++-+-1-+++++-+--'7~---1-++-+++-+--++ 
' 

14 51--*--t»++++-H-+++++-+-H-++++-HH-+++f-H-++++~~'-----H-++++-H-++ 

15 6rj~<>++-t-+-H-+-++++-+-+-+-++-+-+-H-+-+++-+->-++++++--'1~1 ----+-1-++-t-+-H-1~ 
12 

16 7 l ~ 13 

I 7 e j~-+++-<-'-'-'-+++-<-+-+-+-+++-<-'-'-'-+++-+-'-'-+++.u-c::'-----'-+-+-+++-+--++ 

17 

21 

27 

32 

35 

¢¢¢¢¢c )1 J~ 

Logic Array Diagram 

1 
l 

1 
l 

l 

1 
l 

1 

tt-tti-ttt-Ttti-ttt-Ttti-ttt-t-t-H-ttt-t-H-""36~_,_,D----:;:1D"-0 -i>-t+++-H+++----J'+l+J+l+l+-l19 l/D 

tt-tti-ttt-Ttti-ttt-Tt-H-ttt-t-t-H-ttt-t-H-"-'37-D-cl=>c~'----t>+++-H+++---4+-1+1+1+-lrn l/D 

t-t-t-H-ttt-Tt-H-ttt-Tt-H-ttt-t-t-H-ttt-t-rr3'-D-cl=>c~'-*++-H+++----41+1+1+-l17 l/D 

Tltti-tttt-tti-tttt-t-H-tttt-H-t-tt+t-H-"-'35~-DD--::i::1D'-3 -~H-.J-+++---~~+++++-11e l/D 

tt-tti-tt-t-t-tti-tt-t-t-tti-tt-t-t-H-t-tt+t-rt='0~-DD--::1=1D'-'----1>-H+++-----J+W-++-l15 l/D 

t-t-tti-ttt-Tt-H-ttt-Tt-H-ttt-t-t-H-ttt-t-H-"-'"-D--:Pc~'--~+++----~+-114 l/D 

Tltti-tttt-tti-tttt-t-H-tttt-H-t-tt++-rr"~-DC>--::i::1D"-'------C-+++------4++-i13 l/D 

Tltti-tttt-tti-tttt-tti-tttt-H-t-tt+t-rr''~-ce>--::1=1D'-1----i>++-----<.++-112 l/D 

tt-tti-tt-t-t-tti-tt-t-t-tti-ttTt-H-t-tt+t-H""44~'-'D--=l=1D"-'-----t>+-------'+-l11 l/D 

Tt-tti-tt-t-t-tti-tt-t-t-tti-ttti-H-t-tt+t-rt=45~-.__,D--::1=1C>"-'----{!.-----~9 l/D 

PIN NUMBERt l 
INPUT/OUTPUT PIN LABELS 

PEEL 153 Logic Array Diagram 
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Logic Array Diagrams 

IO 1 l I 
2 

11 0-i : 
12 3Ll : 

13 4 l 7 

' 
14 5~l~>t-t-+-+-t-+-+-+-+-+-+-t-+-+-+-+-+-+-tt-+-+-+-+-+-t-t--+-t--+-+-+-t-t--+-t-+-+-+-t-t--+-t-~~~ 

15 6~1~o+-+-+--+-+-+-+--+--+-+--+-+-+-+--+--+-+--+-+-+-+--+--++-+-1-+-+-+-+-+-+-1-+-+-+-+-++;t-+-+~1~1 -
" 

16 7~J~>t-t-+-+-t-+-+-+-+-++-t-+-+-+-+-+-+-tt-+-+-+-+-+-t-t--+-t--+-+-+-t-t--+-t-+-+-+-t-t--+-t-~13~ 
14 

17 s~l~o+-+-+--+-+-t-t--+--+-+-+-+-+-+--+--+-+-+-+-+-+-+-++-+-1-+-+-+-+-+-+->-++-+-+-+-+-t-+-+~"~ 
" " l 

" l 
23 l 

25 1 
27 l 
29 

" l 
31 l 
33 l 
35 l 

Appendix D 

19 l/D 

1B l/D 

17 l/D 

16 l/D 

15 l/D 

14 l/D 

13 l/D 

12 l/D 

11 l/D 

~ITT-r:ltlTTTi:ltlTtt-l:ltlTtTI:lt!TtTI:lt!Ttti:lt~$o----;_:_o..>--c::J::=~D~'~-t>-~~+----j9 1/0 

0 

PIN NUMBERt l 
INPUT/OUTPUT PIN LABELS 

PEEL253 Logic Array Diagram 
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Appendix D Logic Array Diagram 

JO ~l 
l1 [[J-I 

12 3 l 

13 [~Jl 
14 ~ 
15 [D-1 

16 @-C 

17 ~C>o· 
l8 [IJ-f 

19 10 l 
]10 11 

Ill w 
25 l 

l 
- ] 

l 
l 

l 

-><>-
l 

] -·-

¢¢0¢¢¢1 JQQQ 

44 --D-

] 

1 23 llD 
45 -D 22 llD 

" D 21 llD 

" ...,_. 20 llD 

" ..,__, 19 !ID 

" ··~ 18 l/D 

" .,_, -@] llD 
,. 

--,__. --------l j--@ !ID 

"' --,__. 15 llD 

" ++-H-+++++-H-++++-~J-.H++++-H-++~++-H-"'-0~-1-rDL-·~~~--r>-~~~~~-GJ11D 

PIN NTJMBERt t 
INPUT/OUTPUT PIN LABELS 

PEEL 173 Logic Array Diagram 
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Logic Array Diagrams Appendix D 

rRCl\J NUMBERS (0-63) 

" 
IO [iJ-- -·e+-+--+--+-++--+++-+-+++--+++-+-++--';~ 

ll 0-I 
!2 [l}-L 

--++-+-+-+-H-+-e-+++-+--+++-+++-+--1-1--1-+--1-+-+--+++-++++t-H-+++++--'-' --­
s 

!3 [D--l--J>o-
!4 @J-.i::--(><> 

" 
IS [§:J-l 

!6 7 l ~--· 

I7 0-L " 
" 

I8 [_9]--C: " 
" 

!9 [iii]-1 " 
'" 
" ?2 

110 [ill--1-

+-+-H-+-++-1++--+--+-+-+--+++-+-t-++·++++++·-+++-++++++--H-+-+++-=-c<i--'------~ 

r-:~ 
" l 

I 11 rn-c--
+t---l-+++t---1-++ l--H-t++t-H-·f-++-t-t--H-1--H-t++t-H--l·-+-H-++-+---"~-

-

++--+-+--t-++-+-++-+-+++--++++--H-+-+-+-++--+++-t-r++-r1~-+~-j--j---- ~ __ :;=] ____ ____________, 
:: l -H-l--H-t++-t-+-H-t+t-+-+-1-1-H-++- -

++-+-H-+-t++++--H-+-++-1-1-1-++-++++1-H-+-1--1-1--1-+-+-++++r1-t---'1-:~;.."_--«l-_·~;:J___ I 
+-+--+-H-++++-+-+--1--1-+-+++-+--+++-+++-+--+++-++-t-+-+-H-++-t-+-+-1-1-;~- --·--~ 

+r+-+--t-++-+-+"-+-+--1-+-c++-+--c~-+-+-++--+++-++++-~~---~r·1-rr;~:~G--<J.----~ 
++--l-H-++++-+-+--l-t-+--+--+-+-H-++--++4-+-+--1-1-+-H-H-+-t-++--++4-+-~::-~-~J, _____ ----------, 

l 

l/D 

!/[] 

!ID II !/[] 

!ID 

l/D 

!ID 

l/D 

PEEL273 Logic Array Diagram 
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ICT North American 
Sales 

Headquarters 
2125 Lundy Avenue 
San Jose, CA 95131 
TEL ....................... (408) 434-0678 
FAX ...................... (408) 434-0688 
TWX ..................... (910) 997-1531 

Western Area Sales 
2125 Lundy Avenue 
San Jose, CA 95131 
Tel: ....................... (408) 434-0678 
Fax: ...................... (408) 434-0688 

Central Area Sales 
Barrington Pointe 
2300 N. Barrington Road 
Suite 452 
Hoffman Estates, IL 60195 
Tel: •...................... (312) 490-5389 
FAX: ..................... (312) 884-9423 

Eastern Area Sales 
720 East Main Street 
Moorestown, NJ 08057 
Tel: ....................... (609) 722-0442 
FAX: ..................... (609) 234-2308 

Sales Representatives 
Alabama 

Technology Marketing Associates 
Huntsville .............. (205) 883-7893 

Arizona 

Oasis Sales, Inc .. (602) 277-2714 

California 

Epsilon Marketing 
Northern Calif. ...... (408) 241-8111 

DynaRep, Inc. 
Los Angeles ......... (805) 527-0072 
Orange County: .... (714) 545-3255 

Littlefield & Smith 
San Diego ............ (619) 455-0055 

COiorado 

Electrodyne .......... (303) 695-8903 

Connecticut 

Datatrack Engineering, Inc. 
.............................. (203) 271-1311 

Florida 

Technology Marketing Associates 
Orlando ................. (407) 857-3760 
Deerfield Beach .... (305) 427-1090 
Largo .................... (813) 541-1591 

Georgia 

Technology Marketing Associates 
.............................. (404) 446-3565 

Indiana 

Electronic Sales & Engineering 
.............................. (317) 849-4260 

Illinois 

Martan, Inc ........... (312) 303-5660 

Iowa 

Contact ICT .......... (312) 490-5389 

Kansas 

Contact ICT .......... (312) 490-5389 

Maine 

Compass Technology, Inc . 
.............................. (617) 933-3336 

Maryland 

Conroy Sales Inc. (301) 296-2444 

Massachusetts 

Compass Technology, Inc. 
.............................. (617) 933-3336 

Michigan 

R.C. Nordstrom & Company 
.............................. (313) 559-7373 

Minnesota 

George Russell & Associates 
.............................. (612) 854-1166 

Missouri 

Contact ICT .......... (312) 490-5389 

New Hampshire 

Compass Technology, Inc. 
.............................. (617) 933-3336 

New Jersey 

Nexus Technology Sales, Inc. 
North New Jersey. (201) 947-0151 

Tritek Sales 
South New Jersey (609) 429-1551 

New Mexico 

Oasis Sales, Inc ... (602) 277-2714 

New York 

Nexus Technology Sales, Inc. 
Metro NY .............. (201) 947-0151 

Pi'Tronics 
NY State··············· (315) 455-7346 

Nonh Carolina 

Quantum Marketing 
.............................. (919) 846-5728 

Ohio 

Thompson and Associates 
Dayton .................. (513) 435-7733 
Beachwood ........... (216) 831-6277 
Orient... ................. (614) 877-4304 

Oregon 

Contact ICT .......... (408) 434-0678 

Pennsylvania 

Tritek Sales .......... (609) 429-1551 

South Carolina 

Quantum Marketing 
······························ (704) 523-8822 

Tennessee 

Technology Marketing Associates 
.............................. (205) 883-7893 

Texas 

T.L. Marketing 
Dallas .................... (214) 484-6800 
Austin .................... (512) 453-4586 
Houston ................ (713) 589-2763 

Utah 

Utah Component Sales, Inc. 
.............................. (801) 268-8440 

Vermont 

Compass Technology, Inc. 
······························ (617) 933-3336 

Washington 

Contact ICT .......... (408) 434-0678 

Wisconsin 

Martan, Inc ........... (414) 241-4955 

Canada 

Bytewide Marketing 
Montreal... ............. (514) 636-4121 
Ottawa .................. (613) 728-0031 
Toronto ................. (416) 675-1868 



ICT North American 
Distributor Network 

Alabama 

Marshall Industries 
Huntsville .............. (205) 881-9235 

Arizona 

Marshall Industries 
Phoenix ................. (602) 496-0290 

California 

Marshall Industries 
El Monte ................ (818) 459-5500 
Chatsworth ............ (818) 407-4100 
lrvine ..................... (714) 458-5301 
San Diego ............. (619) 578-9600 
Rancho Cordova ... (916) 635-9700 
Milpitas .................. (408) 942-4600 

Western Microtechnology 
Agoura Hills .......... (818) 356-0180 
Orange .................. (714) 637-0200 
San Diego ............. (619) 453-8430 
Saratoga ............... (408) 725-1660 

Colorado 

Marshall Industries 
Thornton ................ (303) 451-8383 

Connecticut 

Marshall Industries 
Wallingford ............ (203) 265-3822 

Florida 

Marshall Industries 
Altamonte Springs (407) 767-8585 
Ft. Lauderdale ....... (305) 977-4880 
St. Petersburg ....... (813) 573-1399 

Georgia 

Marshall Industries 
Norcross ................ (404) 923-5750 

Illinois 

Marshall Industries 
Schaumburg .......... (312) 490-0155 

Indiana 

Marshall Industries 
Indianapolis .......... (317) 297-0483 

Kansas 

Marshall Industries 
Lenexa .................. (913) 492-3121 

Maryland 

Marshall Industries 
Silver Springs ....... (301) 622-1118 

Massachusetts 

Marshall Industries 
Wilmington ............ (508) 658-0810 

Western Microtechnology 
Burlington ............. (617) 273-2800 

Michigan 

Marshall Industries 
Livonia .................. (313) 525-5850 

Minnesota 

Marshall Industries 
Minneapolis .......... (612) 559-2211 

Missouri 

Marshall Industries 
Bridgeton .............. (314) 291-4650 

New Jersey 

Marshall Industries 
Mt. Laurel ............. (609) 234-9100 
Fairfield ................. (201) 882-0320 

New York 

Marshall Industries 
Hauppauge ........... (516) 273-2424 
Johnson City ......... (607) 798-1611 
Rochester ............. (716) 235-7620 

Nonh Carolina 

Marshall Industries 
Raleigh ................. (919) 878-9882 

Ohio 

Marshall Industries 
Dayton ................... (513) 898-4480 
Westerville ............. (614) 891-7580 
Solon ..................... (216) 248-1788 

Oregon 

Marshall Industries 
Beaverton .............. (503) 644-5050 

Western Microtechnology 
Beaverton .............. (503) 629-2082 

Pennslvania 

Marshall Industries 
Pittsburgh .............. (412) 963-0441 

Texas 

Marshall Industries 
El Paso .................. (915) 593-0706 
Carrollton ............... (214) 233-5200 
Houston ................. (713) 895-9200 
Austin .................... (512) 837-1991 
Brownsville ............ (512) 542-4589 

Insight Electronics 
Austin .................... (512) 467-0800 
Ft. Worth ............... (817) 338-0800 
Houston ................. (713) 448-0800 
Richardson ............ (214) 783-0800 

Utah 

Marshall Industries 
Salt Lake City ........ (801) 485-1551 

Washington 

Marshall Industries 
Bothell ................... (206) 486-5747 

Western Microtechnology 
Redmond ............... (206) 881-6737 

Wlsconson 

Marshall Industries 
Waukesha ............. (414) 797-8400 

Canada 

Marshall Industries 
Ontario .................. (416) 674-2161 
Montreal ................ (514) 848-9112 II 
Ottawa ................... (613) 564-0166 



ICT International 
Sales Representatives 

ICT European Sales 
EMS, Ltd. 
Cardinal Point 
Newall Road 
Heathrow TW6 2EX 
England 
Contact: Bob Critchlow 
Tel: ........................ 44-1-759-4192 
FAX: ...................... 44-1-564-7625 

West Germany 

United Semiconductor 
Engineering 
.............................. (49) 89 339292 

Alfred Neye Enatechnik 
.............................. (49) 4106 6120 

France 

ASAP .......... (33) 16 1 30 43 8233 

MISIL.. ............. (33) 1 45 60 00 21 

United Kingdom 

Sequoia Technololgy Limited 
.......................... (44) 0734 311822 

The Netherlands 

Acal Auriema ........ (31) 40 816565 

Denmark 

PRC Components (45) 6 62 37 99 

Norway 

Abemi A/S .................. 472 807200 

Finland 

Abemi Oy Ab ........ 3580 755 6722 

Italy 

MicroELit S.P.A ....... (39) 4817900 

Belgium 

Acal Auriema ........ (32) 2523 6295 

Spain 

Anatronic, S.A. .............. 242 44 55 

Switzerland 

lnteltro AG .............. 01 741 41 21 

Sweden 

Titan ........................... 08 754 9175 

Israel 

SegTec ................ 972-3-556-7548 

ICT Far East Sales 
Excel Associates Ltd. 
1502 Austin Tower, 
22-26A Austin Ave. 
Tsimshatsw, Kowloon 
Hong Kong 
Contact: Mauri Morin 
Tel: ........................... 03 7210900 
FAX: ........................... 03 696826 

PEEL™ and APEEL™ are trademarks of International CMOS Technology, Inc. 

PAL® is a registered trademark of Advanced Micro Devices, Inc. 

ABEL™ is a trademark of DATA 1/0 Corporation 

CUPL™ is a trademark of Logical Devices 

Hong Kong, Korea, Singapore, 

Excel Associates ........ 03 7210900 

Tiawan 

Jatron Electronics, Inc. 
.................................. 02-307-0152 

Sertek International Inc. 
.................................. 02-501-0055 

Australia 

Reptechnic .............. 621-436-3422 

Japan 

Motono International Co., Ltd. 
.................................. 03-404-5750 

Tokyo Denshi Hanbai Co., Ltd. 
.................................. 03-348-3401 

Sanei Electronic Industry Co., Ltd. 
.................................. 426-44-7338 

Paltek Corporation .... 03-707-5455 

Shin-Nichi Electronics Co., Ltd. 
.................................. 03-833-2431 
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