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Features
e Fast
— Commercial: tpp = 15 ns, tcg = 10
ns, tg = 12 ns
— Military: tpp = 20 ns, tcg = 15 ns,
ts = 15ns
o Low power
— I¢c max.: 70 mA, commercial
— I¢c max.: 100 mA, military
¢ Commercial and military temperature
range
e User-programmable cutput cells
— Selectable for registered or combi-
natorial operation
— Output polarity control
— Output enable source selectable
from pin 13 or product term

PLDC20G10B/PLDC20G10

CMOS Generic 24-Pin
Reprogrammable Logic Device

Generic architecture to replace stan-
dard logic functions including: 20L10,
20L3, 20R8, 20R6, 20R4, 12110, 1418,
1616, 1814, 20L2, and 20V8

Eight product terms and one OE
product term per output

CMOS EPROM technology for
reprogrammability

Highly reliable
— Uses proven EPROM technology
— Fully AC and DC tested

— Security feature prevents logic pat-
tern duplication

— *10% power supply voltage and
higher noise immunity

Functional Description

Cypress PLD devices are high-speed elec-
trically programmable logic devices. These
devices utilize the sum-of-products (AND-
OR)structure providing users the ability to
program custom logic functions for unique
requirements.

In an unprogrammed state the AND gates
are connected via EPROM cells to both
the true and complement of every input.
By selectively programming the EPROM
cells, AND gates may be connected to ei-
ther the true or complement or discon-
nected from both true and complement in-
puts.

Cypress PLDC20G10 uses an advanced
0.8-micron CMOS technology and a prov-
en EPROM cell as the programmable ele-
ment. This technology and the inherent
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Note:

1. The CG7C323 is the PLDC20G10 packaged in the JEDEC-compat-
ible 28-pin PLCC pinout. Pin function and pin order is identical for

nect” or NC pins.
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both PLCC pinouts. The difference is in the location of the “no con-
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Selection Guide
Generic Icc (mA) tpp (ns) ts (ns) tco (ns)

Part Number Com/Ind Mil Com/Ind Mil Com/Ind Mil Com/Ind Mil
20G10B-15 70 15 12 10
20G10B-20 70 100 20 20 12 15 12 15
20G10B-25 100 25 18 15
20G10-25 55 25 15 15
20G10-30 80 30 20 20
20G10-35 55 35 30 25
20G10—-40 80 40 35 25

Functional Description (continued)

advantage of being able to program and erase each cell enhances
the reliability and testability of the circuit. This reduces the burden
on the customer to test and to handle rejects.

A preload function allows the registered outputstobe presetto any
pattern during testing. Preload is important for testing the func-
tionality of the Cypress PLD device.

20G10 Functional Description

The PLDC20G10 is a generic 24-pin device that can be pro-
grammed to logic functions that include but are not limited to:
20L10, 20L8, 20R8, 20R6, 20R4, 12110, 14L8, 16L6, 18LA4, 20L2,
and 20V8. Thus, the PLDC20G10 provides significant design, in-
ventory and programming flexibility over dedicated 24-pin devices.
It is executed in a 24-pin 300-mil molded DIP and a 300-mil win-
dowed cerDIP. It provides up to 22 inputs and 10 outputs. When
the windowed cerDIP is exposed to UV light, the 20G10is erased
and then can be reprogrammed.

The programmable output cell provides the capability of defining
the architecture of each output individually. Each of the 10 output
cells may be configured with registered or combinatorial outputs,
active HIGH or active LOW outputs, and product term or Pin 13
generated output enables. Three architecture bits determine the
configurations as shown in the Configuration Table and in Figures
I through 8. A total of eight different configurations are possible,

with the two most common shown in Figure 3 and Figure 5. The de-
fault or unprogrammed state is registered/active/LOW/Pin 11 OE.
The entire programmable output cell is shown in the next section.

The architecture bit ‘C1’ controls the registered/combinatorial op-
tion. In either combinatorial or registered configuration, the out-
put can serve as an I/O pin, or if the output is disabled, as an input
only. Any unused inputs should be tied to ground. In either regis-
tered or combinatorial configuration, the output of the register is
fed back to the array. This allows the creation of control-state ma-
chinesby providing the next state. The register is clocked by the sig-
nal from Pin 1. The register is initialized on power up to Q output
LOW and Q output HIGH.

In both the combinatorial and registered configurations, the
source of the output enable signal can be individually chosen with
architecture bit ‘C2’. The OE signal may be generated within the
array, or from the external OE (Pin 13). The Pin 13 allows direct
control of the outputs, hence having faster enable/disable times.

Each output cell can be configured for output polarity. The output
canbe either active HIGH or active LOW. This option is controlled
by architecture bit “‘C0’.

Along with this increase in functional density, the Cypress
PLDC20G10 provides lower-power operation through the use of
CMOS technology and increased testability with a register preload
feature.

Programmable Output Cell
frm———————————————
_D | OE PRODUCT TERM
|
| —
| 1
= | |> 11
] 00 ouTeUT
SELECT
_D—i o a MUX
| o—p T e o
|
| [
:I || meur
FEED-
| | BAck | 4
[
] [
C; +
& —
Co e —————— — —— — — — ——— L e —
PIN 13 20G10-5
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Configuration Table

Figure Cz C Co Configuration
1 0 0 0 Product Term OE/Registered/Active LOW
2 0 0 1 Product Term OE/Registered/Active HIGH
5 0 1 0 Product Term OE/Combinatorial/Active LOW
6 0 1 1 Product Term OE/Combinatorial/Active HIGH
3 1 0 0 Pin 13 OE/Registered/Active LOW
4 1 4} 1 Pin 13 OE/Registered/Active HIGH
7 1 1 0 Pin 13 OE/Combinatorial/Active LOW
8 i 1 1 Pin 13 OE/Combinatorial/Active HIGH

Registered Output Configurations

—| } C=0 —I } C=0
Ci=0 Cy=0
> s Gz > - &t
cp —> a ce —p> [}

20G10-6 K]—J 20G10-7

Figure 1, Product Term OE/Active LOW Figure 2. Product Term OE/Active HIGH
C =1 C=1
Ci=0 C;=0
> - G20 D -

cr —> o] cr —p> Q
KI 20G10-8 Xl 20G10-9
Figure 3. Pin 13 OE/Active LOW Figure 4. Pin 13 OE/Active HIGH
Combinatorial Output Configurations(2]

C=0 Cr=0
Ci=1 Ci=1
Ca=0 Cop=1

3:' 20G10-10 Zj 20G10-11

Figure 5. Product Term OE/Active LOW Figure 6, Product Term OF/Active HIGH
C=1 C=1
C=1 Ci=1
>H &l TS IR

20G10-12 E :} 20G10-13

PIN 13 PIN13
Figure 7. Pin 13 OE/Active LOW Figure 8. Pin 13 OE/Active HIGH

Note:
2. Bidirectional I/O configurations are possible only when the combina-
torial output option is selected
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Maximum Ratings
{Above which the useful life may be impaired. For user guidelines,
not tested.)

—65°Cto +150°C

Latch-Up Current

Static Discharge Voltage
(per MIL—STD—883, Method 8015)

Storage Temperature ..................
Ambient Temperature with Operating Range
Power Applied ........... ... —55°Cto +125°C -
Supply Voltage to Ground Potential . ... .. . ~05V to +7.0V Range Tenmoreoure Vec
Ex%‘i/g.ﬂt%g&ﬁgp.nfd. oOupts _05Vio+70v | Sommercial 0°Cto +75°C SV £10%
DC Input VORAgE - -\ veeneeennneees —30V to +7.0V Militaryl] —55°Cto +125°C 5V £10%
Output Current into Outputs (LOW) .............. 16 mA Industrial —40°Cto +85°C 5V =10%
DC Programming Voltage
PLDC20G10B and CG7C323B —A e 13.0V
PLDC20G10and CG7C323—A ........c0oivinnnnn 14.0V
Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)[*]
Parameter Description Test Conditions Min. | Max Unit
VoH Output HIGH Voltage Vee = Min, Ion = =32 mA | Com’V/Ind 2.4 v
Vin = Vmor Vi Ton = —2mA | Military
VoL Output LOW Voltage Ve = Min,, IoL = 24 mA Com’l/Ind 0.5 A\
Vin = Vi or Vi ToL= 12mA | Military
Viu Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputsb! | 2.0 \%
VL Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputsl] 0.8 Vv
Irx Input Leakage Current Vss < VN < Vo -10 +10 nA
Isc Qutput Short Circuit Current | Voc = Max., Vour = 0.5vIe 7] - 90 mA
Icc Power Supply Current 0<VINZ Ve Com’)/Ind—15, —20 70 mA
Vee = Max,
Iour = 0mA __ [Comiind—25, =35 55 | mA
Unprogrammed Device
Military—20, —25 100 | mA
Military—30, —40 80 mA
loz Output Leakage Current Vee = Max,, Vgg < Vour < Ve —100 | 100 pA
Capacitancel”]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C,f =1 MHz 10 pF
Cout Qutput Capacitance VN = 2.0V, Ve = 5.0V 10 pF
Notes:

3. Tais the “instant on” case temperature.

4. See the last page of this specification for Group A subgroup testing in-
formation.

5. These are absolute values with respect to device ground. All over-
shoots due to system or tester noise are included.

6. Not more than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Voyt = 0.5V has
been chosen to avoid test problems caused by tester ground degrada-
tion.

Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms (Commercial)
R1238Q R1238Q
(319Q MIL) (319Q MIL)
5V 5V
OUTPUT QUTPUT P
50 oF R2 170 5 oF :: R2 170Q
P! (2369 ML) P > (236Q MIL)
INCLUDING L NCLONG L L
JIG AND = = JIG AND = - 20G10-14
E
SCOPE (a) SCOPI (b)
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military/Industrial)
99Q 13682
OUTPUT O——wWA——0 2.08V = Vype OUTPUT O——wWA———0 2.13V = Vy
20G10-15 20G10-16
Switching Characteristics Over Operating Rangel? 3.9]
Commercial
B-15 B-20 =25 =35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input or Feedback to Non-Registered Output 15 20 25 35 ns
tEA Input to Output Enable 15 20 25 35 ns
tER Input to Output Disable 15 20 25 35 ns
tpzx Pin 11 to Qutput Enable 12 15 20 25 ns
tpxz Pin 11 to Output Disable 12 15 20 25 ns
tco Clock to Output 10 12 15 25 ns
tg Input or Feedback Set-Up Time 12 12 15 30 ns
tH Hold Time 0 0 0 0 ns
tpl10] Clock Period 22 24 30 55 ns
twH Clock High Time 8 10 12 17 ns
twi Clock Low Time 8 10 12 17 ns
fmax™! | Maximum Frequency 45.4 41.6 333 18.1 MHz
Notes:

Part (a) of AC Test Loads and Waveforms used for all parameters ex-

cept tgR, tpzx, and tpxz. Part (b) of AC Test Loads and Waveforms

used for tgg, tpzx, and tpxz.

The parameters tgg and tpxz are measured asthe delay from the input

disable logic threshold transition to Vop — 0.5V for an enabled HIGH

output or Vor. + 0.5V for an enabled LOW input.

10. tp minimum guaranteed clock period is that guaranteed for state ma-
chine operation and is calculated from tp = tg + tco. The minimum

2-31

guaranteed period for registered data path operation (no feedback)
can be calculated as the greater of (twy + twr) or (ts + ty).

11. fpmax, minimum guaranteed operating frequency, is that guaranteed

for state machine operation and is calculated from fyax = 1(ts +
tco). The minimum guaranteed fpax for registered data path opera-
tion (no feedback) can be calculated as the lower of 1/(tw + twL) or
1/(ts + ty).
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Switching Characteristics Over Operating Rangel® & °1 (continued)

Military/Industrial
B-20 B-25 -30 —40
Parameter Description Min. | Max, | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input or Feedback to Non-Registered Output 20 25 30 40 ns
tEA Input to Output Enable 20 25 30 40 ns
tER Input to Output Disable 20 25 30 40 ns
tpzx Pin 11 to Output Enable 17 20 25 25 ns
tpxz, Pin 11 to Output 17 20 25 25 ns
Disable
tco Clock to Output 15 15 20 25 ns
ts Input or Feedback 15 18 20 35 ns
Set-Up Time
ty Hold Time 0 0 0 0 ns
tpl10] Clock Period 30 33 40 60 ns
twH Clock High Time 12 14 16 22 ns
twL Clock Low Time 12 14 16 22 ns
favax(tl Maximum Frequency 33.3 30.3 25.0 16.6 MHz
Switching Waveform
INPUTS 1/0, -
REGISTERED (
FEEDBACK
ts[* tH tw tw
cp | '\
_ 7
tp
OE
t
I+ tco 2 tpzx
REGISTERED
OUTPUTS »
tpD ¢ {ER -I d—bl tea

COMBINATORIAL
QUTPUTS XX »»—«

20G10-17
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Functlonal Logic Diagram

-

r’”l 4 8 12 1|6| Zﬁl 32 36 40
oE it | 11
b= -
= B uTPUT
= Tt » CELL
7 —- 23
i Y §
1
o
0 —
M
: + : g
s = D
2 z il = 22
1l 11y oJ
% " i
s it T H
; : Seting
3 B a'd 21
3 3
T
OF o -
0]
H= H UTPUT]
s CELL
7 i b o1 20
4 —<1—
|
OE 1
0
.
3 PUT]
: H H [ | ceil 19
7 B : E:
5 _{‘\( !! 1114 341
T
OE i -
03] =
E Ol
743 —5 a —DOT— 18
6 —
|
oe — |
: : outpPuT]
CELL 17
7 e?
7 I3 z/J
OE o
%3 i : H
3 H UTPUT
° it : H CELL
7 =

\

UTPUT]
CELL

UTPUT|
CELL
ad

[l
TILLLL

14

I
:
R

73
10 ] |

i 4 A

: <1 13
m
20G10-18

2-33
B 2589bk2 0016537 &7l WA

This Material Copyrighted By Its Respective Manufacturer



=

|

tco
(ns)

Operating
Range
Commercial/
Industrial

PLDC20G10B/PLDC20G10

Package Type

Commercial/
Industrial

Package
Name

28-Lead Plastic Leaded Chip Carrier

—= ¢ CYPRESS
Ordering Information

Icc
(mA)
70

Jo4
P13
w14
Jo4
Jo4

Ordering Code

24-Lead (300-Mil) Molded DIP
24-Lead (300-Mil) Windowed CerDIP

28-Lead Plastic Leaded Chip Carrier
28-Lead Plastic Leaded Chip Carrier

PLDC20G10B—15JC/X
PLDC20G10B—15PC/PI

P13

24-Lead (300-Mil) Molded DIP
24-Lead (300-Mil) Windowed CerDIP

(ns)

ts
(ns)

12

10

PLDC20G10B—-15WC
Wwi4

28-Lead Plastic Leaded Chip Carrier

CG7C323B—A15ICAIT
J64

74-1.cad (300-Mil) CerDIP

15

12

70

D14

PLDC20G10B—20JC/J1
PLDC20G10B—20PC/PI
PLDC20G10B—20WC
164

wi4

28-Square Leadless Chip Carrier
24-Lead (300-Mil) Windowed CerDIP
28-Lead Plastic Leaded Chip Carrier

3

CG7C323B—-A205C/T
J6

Military

Commercial/

Industrial
Military

Military

15

PLDC20G10B-20DMB
P

24-Lead (300-Mil) Molded DIP
24-1 ead (300-Mil) Windowed CerDIP

13

100
PLDC20G10B—-20L.MB

w14

28-Lead Plastic Leaded Chip Carrier
24-Lead (300-Mil) CerDIP

PLDC20G10B—-20WMB
PLDC20G10—-25JC/J1

Jo4
D14

Commercial/
Industrial

20

55
PLDC20G10—25PC/P1

24-Lead (300-Mil) CerDIP

28-Square Leadless Chip Carrier
24-Lead (300-Mil) Windowed CerDIP

15

W14

PLDC20G10—25WC
CG7C323—-A25JCAI

D14

28-Square Leadless Chip Carrier

Military

PLDC20G10B—25DMB

24-Lead (300-Mil) Windowed CerDIP
28-Lead Plastic I.eaded Chip Carrier

100
PLDC20G10B—-25LMB

W14

PLDC20G10B—25WMB

15
PLDC20G10—-30DMB

J64
P13

24-Lead (300-Mil) Molded DIP
24-Lead (300-Mil) Windowed CerDIP

28-Lead Plastic Leaded Chip Carrier

25

80
PLDC20G10-30LMB

W14

20
PLDC20G10—-30WMB
PLDC20G10—35JC/JI

J64
D14

24-Lead (300-Mil) CerDIP
28-Square Leadless Chip Carrier
24-Lead (300-Mil) Windowed CerDIP

30

55

PLDC20G10-35PC/P1

L64

PLDC20G10-35WC

30

W14

CG7C323—-A351C/1l
0LMB

Subgroups

35

PLDC20G10—40DMB

40WMB

9,10, 11

80

PLDC20G10—4

25
PLDC20G10—

35

Switching Characteristics

Parameter

9,10, 11
9,10, 11

tpD

30

9,10, 11

tpzx

9,10, 11

tco

MILITARY SPECIFICATIONS
Group A Subgroup Testing
Subgroups

1,2,3

ts

DC Characteristics
Parameter
1,2,3

1,2,3

Vou

1,2,3

VoL
1,23

Via

1,2,3

ViL
1,2,3

Iix

Ioz

Icc
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