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PRELIMINARY PLD20G10C
“Generic 24-Pin PAL® Device

Features
e Ultra hlgh speed supports today’s and

¢ 10 user-programmable output
macrocells

Using BiCMOS process and Ti-W fuses,
the PLD20G10C implements the familiar

— Output polarity control sum-of-products (AND- OR) loglc struc-

tomomlw s fastest microprocessors __ Registered or combinatorial ture. It provides 12 dedicated input pins

. —tep =75ns operation and 10 YO pins (see Logic Block Dia-
—tsy=3ns gram). By selecting each /O pin asperma-
— fyax = 105 MHz —f;ll; tor:fmdu“ term ontputenable  pent or temporary input, up to 22 inputs

o Reduced ground bounce and under-
shoot

o PLCC and LCCpackages with addi-
tional V¢ and Vgg pins for lowest
ground bounce

® Generic architecture to replace stan-
dard logic functions including: 20110,
20L8,20R8, 20R6,20R4, 120110, 1418,
16L6, 18L4, 20L2,and 20V8

Up to 22 inputs and 10 outputs for
more logic power

o Preload capability for flexible design
and testability

o High reliability

—Proven Ti-W fuse technology

—AC and DC tested at the factory
o Security Fuse
Functional Description
The PLD20G10C is a generic 24-pin de-
vice that can be used in place of 24 PAL
devices. Thus, the PLD20G10C provides
significant design, inventory, and pro-

gramming flexibility over dedicated
24-pin devices.

canbe achieved. Applicationsrequiringup
to 21 inputs and a single output, down to
12 inputs and 10 outputs can be realized.
‘The output enable product term available
on each [/O or a common pin controlled
OE function allows thisselection,

The PLD20G10C automatically resets on
power-up. The Qoutput of all internalreg-
istersis set to a logic LOW and the Q out-
puttoalogic HIGH.In addition, the PRE-
LOAD capability allows the registers tobe
set to any desired state during testing.

A security fuse is provided to prevent
copyingof the device fuse pattern.

Logic Block Diagram and PDIP (P)/CDIP (D) Pin Configuration
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PAL is a registered trademark of Advanced Micro Devices.
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Selection Guide T-46-19-09
' 20G10C-7 20G10C—-10 20G10C—12 20G10C~-15
Icc(mA) Commercial 190 190 190
Military 190 190 190
tpp (ns) Commercial 7.5 10 12
Military 10 12 15
ts(ns) Commercial 3.0 36 4.5
Military 36 45 75
too (ns) Commercial 6.5 75 9.5
Military 15 95 10
fvax (MHz) Commercial 105 90 71
Military 90 7 57
Programmable Macrocell Programming

The PLD20G10C has 10 programmable I/O macrocells (see Ma-
crocell). Two fuses (Cy and Cp) can be programmed to configure
output in one of four ways. Accordingly, each output can be regis-
tered or combinatorial with an active HIGH or active LOW polar-
ity. The feedback to the array is also from this output. Anaddition-
al fuse (C;) determines the source of the output enable signal. The
signal can be generated either from the individual OE product
term or from a common external OE pin.

The PLD20G10C can be programmed using the QuickPro I®
programmeravailable from Cypress Semiconductor and also with
DataI/O, Logical Devices, STAG, and other programmers. Please
contactyourlocal Cypress representative for further information.
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QuickPro I is a trademark of Cypress Semiconductor Corporation.
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Configuration Table T-46-19-09
Figure = {. Cy 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 TermOE/Combinatorial/Active LOW
6 0 1 1 Product TermOE/Combinatorial/Active HIGH
3 1 0 0 Pin OE/Registered/Active LOW
4 1 0 1 Pin OE/Registered/Active HIGH p
7 1 1 0 Pin OE/Combinatorial/Active LOW
8 1 1 1 Pin OE/Combinatorial/Active HIGH o
(a]
'] . J
Registered Output Configurations a
=0 C=0
i G2y i, Gz9
1> o o Go=0 21> > o Co=1
ce—> @ ' ce—p @
m———] G10C-5 m—_——j G10C-6
Figure 1, Product Term OE/Active LOW Figure 2. Product Term OE/Active HIGH
CG=1 C=1
Ci=0 C =0
> - a- >—F Goi
cp —>> a cr —> Q
:&/l G10G-7 K] G10C-8
Figure 3, Pin OE/Active LOW Figure 4. Pin OE/Active HIGH
Combinatorial Output Configurations(!]
C=0 C=0
Ci=1 Ci=1
G =0 C=1
:a—— G10G-9 m— Gl0G-10
Figure 5, Product Term OE/Active LOW Figure 6. Product Term OE/Active HIGH
C=1 G=1
ci=1 Ci=1
D 83 > H-— e

i G10C~11 G10G-12

PINOE PINOCE

Figure 7. Pin OE/Active LOW Figure 8. Pin OF/Active HIGH

Notes:
1. Bidirectional I/O configurations are possible only when the combina-
torial output option is selected.
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Maximum Ratings T-46~19-09
(Abovewhich the useful life may be impaired, Foruserguidelines, DCInputCurrent ......... feeveeniens —30mAto+5mA
nottested.) . (exceptduringprogramming)
StorageTemperature .,............ ... —65°Cto+150°C DCProgramVoltage........c..... Crevrreseasanse R 1)
Ambient Temperaturewith .
PowerApplied .......... veverereeere. —55°Cto+125°c ~ Operating Range
Supply Voltage to Ground Potential........ —0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZ State .......... vervesiarenesees —05Vio Ve Commercial 0°Cto +70°C SV£35%
DClInput Voltage ......cceoevvvaneersnnns. —05VioVee Militaryt2l —55°Cta +125°C 4,75Vto5.5V
DC Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Max. | Units
Vou Output HIGH Voltage Y/CC =‘D;‘Iin., v Iou=-32mA | Com’l 24 v
IN=VHOYIL oy =—2mA | Ml
VoL Output LOW Voltage Ve = Min,, v IoL = 16 mA Com’l 0.5 v
Vin=VmorViL ToL= 12mA Mil
Vi Input HIGH Voltage GuaranteedInput Logical HIGH Voltage for All Inputs®! | 2.0 v
v Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputsl3! 08 v
Ix Input LeakageCurrent Vss < VN <27V, Vo = Max. - 250 50 HA
I MaximumInput Current Vix = Ve, Voo = Max. Com'l 100 RA
Mil 250
Ioz Output LeakageCurrent Vee = Max, Vss < Vour < Voo - 100 100 "A
Isc Output Short Circult Cutrent | Ve = Max, Voyr = 0.5VH ~30 -1 —120 | mA
Icc Power Supply Current Ve = Max., Vin = GND, Outputs Open Com’l 190 mA
Mit 190
Notes:

2. Taisthe “instant on” case temperature.

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

4. Notmore than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Vout = 0.5V has
been chosen to avoid test problems caused by tester ground degrada-
tion.
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Switching Characteristics PLD20G10C5! T-46-19-09
T -7 -10 =12 —~15
Parameters Description Min, | Max. | Min. | Max. | Min. | Max. | Min, | Max. | Units
ten Input to Output Propagation Delay!®! 2 j751 2 1w0] 2 |12]2]15 ns
tEA Input to Output Enable Delay 2 15 2 10 2 12 2 15 ns
tER Input to Output Disable Delayl”l 2 15 2 10 2 12 2 15 ns
tpzx OE Input to Output Enable Delay 2 1751 2 10 2 |12} 2 15 ns
tpxz, OE Input to Output Disable Defay 2 1751 2110 2 1121 2 15 ns E{; . l
tco Clock to Output Delay!®! 1 {6sf 1 1751 ]9s]|1]10 ns y
ts Input or Feedback Set-Up Time 3 3.6 4.5 7.5 ns 3
ty Input Hold Time 0 0 0 0 ns i
tp External Clock Perfod (tco + ts) 9 1.1 14 175 ns
twh Clock Width HIGH®] 3 3 3 6 ns
twr, Clock Width LOWIS] 3 3 6 ns
fmax1 External Maximum Frequency (1/(tco + ts))®! | 105 90 7 57 MHz
famaxz Data Path Maximum Frequency 166 166 166 83 MHz
(W(twn + twr)) 100
fmaxs Internal Feedback Maximum Frequency 133 100 83 66 MHz
(U(rcr + ts))M]
tcp Register Clack to Feedback Input{12] 45 6.4 15 75 | bs
tpr Power-Up Reset Timel13] 1 1 1 1 s
Capacitancels!
Parameters Description " Max. Units
Cm InputCapacitance 8 pF
Cout OutputCapacitance 10 pF
Notes:
5. AC test load used for all parameters except where noted. 11. This specification indicates the guaranteed maximum frequency at
6. Thisspecificationisguaranteed forall device outputschangingstatein which a state machine configuration with internal only feedback can
agiven access cycle. operate. This parameter is tested periodically by sampling production
7. ‘Thisparameter is measured as the time after output disable input that product. . X .
the previous output datastateremainsstable on the output. Thisdelay ~ 12. This parameter is calculated from the clock period at fyax internal
is measured to the point at which a previous HIGH level has fallen to (fsax3) as measured (see Note 11) minus tg.
0.5voltsbelow Vo min, orapreviousLOW level hasrisento0.5volts 13, Theregisters in the PLD20G10Chave been designed with the capabil-
above VoL max. ity to reset during system power-up, Following power-up, all registers
8. ‘Testedinitially and after any design or process changes that may affect will be reset to a logic LOW state. The outputstate will depend on the
these parameters, polan_ty ofthe qutp}ltbufteg.Tlus featureis useﬁx]mestabh.shu.lgstate
9. ‘This specification indicates the guaranteed maximum frequency at machine initialization. To Insure proper operation, the rise in Vo

10. This specification indicates the guaranteed maximum frequency at

which a state machine configuration with external feedback can oper-
ate.

which an individual output register can be cycled.
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must be monotonic and the timing constraints depicted in power-up
reset waveforms must be satisfied.
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AC Test Loads and Waveforms T-46-19-09
s P |
sV c Package
QUTPUT O—l-—' R2 15pF )
C. 3w
nowone L J#saM : SOpF | JK/MLIY
'é'gc‘},'? - ~  etc-ta
Equivalent td: THElVENIN EQUIVALENT Parameter | Vi Output Waveform—Measurement Level

tgR (-) teuz| 15V
OUTPUT Qim0 2,08V = Vihc © Vougsy 15V aroc-14
Commercial tER (+): terz]| 26V v 0.5V. | e, 2 6V
oL % - G10C-15

’ ’
Equivalentto: THEVENIN EQUIVALENT t N 1.5V R,
EA (+) tPZH L5V 0.5V. = Vou
1360, Q100-16
OUTPUT O—"WA——0 2,13V = Vihm 15V
Mili teA (-) tPZL LSV__':%"F————‘
tary 0.5V VoL atoc-17
Notes:
14, Cy, = § pF for tgR and tpxz, measurements for all packages.
Switching Waveform
INPUTS 1/O, |
REGISTERED - P
FEEDBACK
5] 4 twH tw
cp
£ N\
tp
OE
t
e 10 Pxz| o
REGISTERED
OUTPUTS: »%‘{«
tep teR - tea

COMBINATORIAL
OUTRUTS: XX §-—(€

atoc-18
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Power-Up Reset Waveform(13] T-46-19-09

*

Vee
POWER [\
le—

REGISTERED 74
ACTIVE LOW
OUTRUT //

|1— ty —> Gi?c—
9

Preload Waveform!*s]
\ -
V;
PIN 13 (16) P
torR toea Vip
Vinp
PIN2 (3) \ Vie
Vi
PINS (4) \ v‘”"
(13
Vinp
PIN6 (7 14 \ y
(13
/ \ Virip
PIN 8 (10) 4 \ v,
P
Viup
PIN 9 (11) toprz| torre) \
_/ < Vi
PRELOAD DATA Vinp
PINS 14-23 /_\ v
(17-21,23-27) topaz | torme toprz | tope we
torrs |/ topai _ toem1 /[ X toes Ve
CLOCKPIN 1 (2) toem toprt tpea1 torRt L Ve
QUTPUTS
PRELOAD REGISTERS
DISABLED DATA PRELOADED,
CLOCKED OUTPUT
IN ENABLED
PRELOAD [[)fgl]'A PR%liOAD
Virp or Vipp
REMOVED .. .o

Notes:
15. Pins4 (5), 5 (6), 7 (9) at ViLp; Pins 10 (12) and 11 (13) at Viup; Ve (Pin 24 (1 and 28)) at Vecp
16, Pins 2—8 (3—7, 9, 10), 10 (12), 11 (13) can be set at Viyp or Virpto insure asynchronous reset is not active.
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D/K/P (J/L/Y) Pinouts
Forced level on register pin Register Q output state - e
during preload after preload T—46—1 9-09
Vmp HIGH ’
Virp LOW
Name Description Min, | Max. |- Unit
Vpp Programming Voltage 9.25 9.75 v
tpprt | Delay for Preload 1 us
tpprz | Delayfor Preload 0.5 us
Vior Input LOW Voltage 0 04 \%
Ve Input HIGH Voltage 3 4.75 v
Veer Ve for Preload 4,75 525 v
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Functional Logic Diagram for PLD20G10C T-46-19-09
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Ordering Information T-46-19-09
Icc (mA) | tpp (ns) | fyax (MHz) Ordering Code Package Type OperatingRange N
190 15 105 PLD20G10C~-7DC Di4 Commercial
‘ PLD20G10C-7IC J64
PLD20G10C-7PC P13
PLD20G10C-7YC Y64
10 90 PLD20G10C—-10DC D14 Commercial
PLD20G10C-10JC J64
PLD20G10C-10PC P13
PLD20G10C-10YC Yo64
PLD20G106C—10DMB D14 Military
PLD20G10C-10KMB K73
PLD20G10C—~10LMB Léed
PLD20G10C-10YMB Yo4
12 7 PLD20G10C-12DC - Di4 Commercial
PLD20G10C~12JC Jo4 -
PLD20G10C-12PC P13
PLD20G10C-12YC Y64
PLD20G10C—-12DMB D14 Military
PLD20G10C—-12KMB K73
PLD20G10C~12LMB L64
PLD20G10C—-12YMB Y64
15 57 PLD20G10C—-15DMB Di4 Military
PLD20G10C~-15KMB K73
PLD20G10C-15LMB L64
PLD20G10C—-15YMB Y64
MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristerics

Parameters Subgroups

Vou 1,2,3

VoL 1,23

Vi 1,2,3

ViL 1,2,3

Iix 1,2,3

Ioz 1,2,3

Icc 1,2,3
Switching Characteristics

Parameters Subgroups

teD 7,8,9,10,11

tco 7,8,9,10, 11

ts 7,8,9,10,11

ty 7,8,9,10,11

Document #: 38—A—~00027
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