¢ 128 macrocells in 8 LABs

¢ 8 dedicated inputs, 52
bidirectional 1/0 pins

Programmable interconnect
array

Available in 68-pin HLCC,
PLCC, and PGA
CY7C345

128 macrocells in 8 LABs

8 dedicated inputs, 28
bidirectional I/0 pins

256 expander product terms

Programwmable interconnect
array

Available in 44-pin HLCC or
PLCC

Logic Block Diagrams

CY7C342

PRELIMINARY CY7C345

Functional Description

The CY7C342 and CY7C345 are Eras-
able Programmable Logic Devices
(EPLDs) in which CMOS EPROM
cells are used to configure logic func-
tions within the devices. The MAX ar-
chitecture is 100% user configurable,
allowing the devices to accommodate a
variety of independent logic functions.

The 128 macrocells in the CY7C342
are divided into 8 Logic Array Blocks
(LABs), 16 per LAB. There are 256 ex-
pander product terms, 32 per LAB, to
be used and shared by the macrocells
within each LAB. Each LAB is inter-
connected with a programmable inter-
connect array, allowing all signals to be
routed throughout the chip.

The speed and density of the CY7C342
allows it to be used in a wide range of
applications, from replacement of large
amounts of 7400 series TTL logic, to
complex controllers and multi-function
chips. With greater than 25 times the
functionality of 20-pin PLDs, the
CY7C342 allows the replacement of

128-Macrocell MAXTM

EPLDs

over 50 TTL devices. By replacing
large amounts of logic, the CY7C342
reduces board space, part count, and
increases system reliability.

The CY7C345 packs the same LSI den-
sity of the CY7C342 into a smaller,
40-pin DIP or 44-pin HLCC package.
Designed for applications in which
large amounts of logic must be packed
into a very small area, the CY7C345 is
ideally suited for applications which re-
quire large amounts of buried logic.

It has the same number of macrocells
and expanders as the CY7C342, and a
programmable interconnect array to
allow communications between the
LABs. Each LAB has an 170 block,
with LABs A, D, E and H having four
bidirectional tri-stateable 1/0 pins, and
the rest having three I/O pins. Like all
other EPLDs in the MAX family, these
1/0 pins support dual feedback. In this
way any macrocells may be buried,
with only the output of macrocells
needed off-chip connected to I/0 pins.
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MAX and MAX + PLUS are trademarks of Altera Corporation.
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Selection Guide
7C342-30 7C342-35 7C342-40
7C345-30 7C345-35 7C345-40
Maximum Access Time (ns) 30 35 40
Maximum Operating Commercial 310 310
Current (mA) Military 320 320
Maximum Standby Commercial 200 200
Current (mA) Military 240 240
Pin Configurations PGA
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Logic Array Blocks

There are eight logic array blocks in the CY7C342 and
CY7C345. Each LAB consists of a macrocell array con-
taining 16 macrocells, an expander product term array
containing 32 expanders, and an [/0 block. The LAB is
fed by the programmable interconnect array and the dedi-
cated input bus. All macrocell feedbacks go to the macro-
cell array, the expander array, and the programmable in-
terconnect array. Expanders feed themselves and the mac-
rocell array. All I/0 feedbacks go to the programmable
interconnect array so that they may be accessed by macro-
cells in other LA Bs as well as the macrocells in the LAB in
which they are situated.

Externally, the CY7C342 provides eight dedicated inputs,
one of which may be used as a system clock. There are 52
I/0 pins which may be individually configured for input,
output, or bidirectional data flow.

The CY7C345 is internally identical to the CY7C342, but
is packaged in a 40-pin DIP or 44-pin J-lead package. It
has 8 dedicated inputs, and pin #31 may be used as a
system clock. There are 28 I/0 pins which may be individ-
ually configured for input, output, or bidirectional flow.
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Figure 3. CY7C342/CY7C345 Internal Timing Model

Programmable Interconnect Array

The Programmable Interconnect Array (PIA) solves inter-
connect limitations by routing only the signals needed by
each logic array block. The inputs to the PIA are the out-
puts of every macrocell within the device and the I/0 pin
feedback of every pin on the device.

Unlike masked or programmable gate arrays, which induce
variable delay dependent on routing, the PIA has a fixed
delay. This eliminates undesired skews among logic signals,
which may cause glitches in internal or external logic. The
fixed delay, regardless of programmable interconnect array
configuration, simplifies design by assuring that internal
signal skews or races are avoided. The result is ease of
design implementation, often in a single pass, without the
multiple internal logic placement and routing iterations re-
quired for a programmable gate array to achieve design
timing objectives.

Timing Delays

Timing delays within the CY7C342 and CY7C345 may be
easily determined using MAX + PLUSTM software or by
the model shown in Figure 3. The CY7C342 and CY7C345
have fixed internal delays, allowing the user to determine
the worst case timing delays for any design. For complete
timing information the MAX + PLUS software provides a
timing simulator.
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Design Recommendations

Operation of the devices described herein with conditions
above those listed under “*Absolute Maximum Ratings™
may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these
or any other conditions above those indicated in the opera-
tional sections of this data sheet is not implied. Exposure to
absolute maximum ratings conditions for extended periods
of time may affect device reliability. The CY7C342 and
CY7C345 contain circuitry to protect device pins from
high static voltages or electric fields; however, it is advised
that normal precautions be taken to avoid application of
any voltage higher than maximum rated voltages.

For proper operation, input and output pins must be con-
strained to the range GND < (Vinor VouT) < Ve
Unused inputs must always be tied to an appropriate logic
level (either Vo or GND). Each set of Ve and GND
pins must be connected together directly at the device.
Power supply decoupling capacitors of at least 0.2 wF must
be connected between Vcc and GND. For the most effec-
tive decoupling, each V¢ pin should be separately decou-
pled to GND, directly at the device. Decoupling capacitors
should have good frequency response, such as monolithic
ceramic types.
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Design Security

The CY7C342 and CY7C345 contain a programmable de-
sign security feature that controls the access to the data
programmed into the device. If this programmable feature
is used, a propriety design implemented in the device can-
not be copied or retrieved. This enables a high level of
design control to be obtained since programmed data with-
in EPROM cells is invisible. The bit that controls this func-
tion, along with all other program data, may be reset sim-
ply by erasing the device.
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Figure 5. OQutput Drive Current

The CY7C342 and CY7C345 are fully functionally tested
and guaranteed through complete testing of each program-
mable EPROM bit and all internal logic elements thus en-
suring 100% programming yield.

The erasable nature of these devices allows test programs
to be used and erased during early stages of the production
flow. The devices also contain on-board logic test circuitry
to allow verification of function and AC specification once
encapsulated in non-windowed packages.

Timing Considerations

Unless otherwise stated, propagation delays do not include
expanders. When using expanders add the maximum ex-
pander delay tgxp to the overall delay. Similarly, there is
an additional tpja delay for an input from an I/0 pin when
compared to a signal from a straight input pin.

When calculating synchronous frequencies, use tg if all
inputs are on dedicated input pins. The parameter ts,
should be used if data is applied at an I/O pin. If ts, is
greater than tcoy, 1/ts, becomes the limiting frequency
in the data path mode unless 1/(twH + twr) is less than
1/ ts;.

When expander logic is used in the data path, add the
appropriate maximum expander delay, tExp to ts;. Deter-
mine which of 1/(twy + twL), 1/tco, or 1/(texp + ts;)
is the lowest frequency. The lowest of these frequencies is
the maximum data path frequency for the synchronous
configuration.

When calculating external asynchronous frequencies, use
tas, if all inputs are on the dedicated input pins. If any
data is applied to an 1/0 pin, tas, must be used as the
required set up time. If (tas, + tay) is greater than
tACOy; 1/(tasy + tan) becomes the limiting frequency in
the data path mode unless 1/(tawy + tawlL) is less than
1/(tas; + tan)-

When expander logic is used in the data path, add the
appropriate maximum expander delay, tEXp to tas,. De-
termine which of 1/(tawy + tawL), 1/tacoy, or
1/(texp + tas) is the lowest frequency. The lowest of
these frequencies is the maximum data path frequency for
the asynchronous configuration.

The parameter toy indicates the system compatibility of
this device when driving other synchronous logic with posi-
tive input hold times, which is controlled by the same syn-
chronous clock. If toH is greater than the minimum re-
quired input hold time of the subsequent synchronous log-
ic, then the devices are guaranteed to function properly
with a common synchronous clock under worst-case envi-
ronmental and supply voltage conditions.

The parameter tpooH indicates the system compatibility of
this device when driving subsequent registered logic with a
positive hold time and using the same clock as the
CY7C342.

In general, if to0OH is greater than the minimum required
input hold time of the subsequent logic (synchronous or
asynchronous) then the devices are guaranteed to function
properly under worst-case environmental and supply volt-
age conditions, provided the clock signal source is the
same. This also applies if expander logic is used in the
clock signal path of the driving device, but not for the
driven device. This is due to the expander logic in the sec-
ond device’s clock signal path adding an additional delay
(tgxp) causing the output data from the preceding device
to change prior to the arrival of the clock signal at the
following device's register.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ............... —65°Cto +150°C DC Program Voltage. ............... —=2.0Vto +13.5V
Ambient Temperature with .
Power Applied ................ ... ..., 0°Cto +70°C Operating Range
Maximum Junction Temperature R Ambient v,
(Under Bias) . .........coeeeiinnneioioniii. .. 150°C ange Temperature cc
Supply Voltage to Ground Potential . ... —2.0V to + 7.0V Commercial 0°Cto +70°C 5V +5%
I\é[éxilmum Pco;;ir)]():lssipatlon ................ ZSS%Ci)m\Z Industrial _40°C 1o + 85°C 5V +10%
ccor Urrent ... m —

. Muilit —55°Cto +125°C(C 5V £10
DC Output Current, per Pin ....... —25mA to +25mA crary ad (Case) %
DC Input Voltagelll ................. ~2.0V to +7.0V

Electrical Characteristics Over the Operating Rangel2]

Parameters Description Test Conditions Min., Max, Units
VoH Output HIGH Voltage Vce = Min, Iopy = —4.0mA 24 v
VoL Output LOW Voltage Vee = Min, IoL = 8 mA 0.45 \'s
Vid Input HIGH Level 2.2 Vect03 v
ViL Input LOW Level —0.3 0.8 \"
Inx Input Current GND < VN £ V¢ —-10 +10 RA
Ioz Output Leakage Current Vo = Vccor GND —40 +40 nA
Tos Quepus g};:;m Vcc = Max., Vout = GND ~30 -90 mA
Icc, g‘l’l‘::e;f‘('gtp;[’l dby) Vi = Ve or GND (No Load) | —ommercial 200 mA
Military 240 mA
Icc, (Péower S[l;[])ply VI: = Ve or[ngD (No Load) Commercial 310 mA
urrent 1.0 MHz Military 120 mA
Capacitance[4]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance VIN = 2V,f = 1.0MHz 10 pF
CouTt Output Capacitance Vourt = 2.0V, f = 1.0MHz 12
Notes:
1. Minimum DC input is —0.3V. During transitions, the inputs may 3. This parameter is measured with device programmed as a 16-bit coun-
undershoot to —2.0V for periods less than 20 ns. ter in each LAB. This parameter is tested periodically by sampling
2. Typical values are for T4 = 25°C and V¢c = 5V. production material.

4. Figure la test load used for all parameters except tgr and tga. Figure
1b test load used for tgR and tga. All external timing parameters are
measured referenced to external pins of the device.

AC Test Loads and Waveforms(4]

Input Pulses
R1 4640 R1 4640
o——MW—— O————AM——
sv 5V 30V | — L oon
OUTPUT ] OUTPUT ] 1o% % ror
2R2 R2 GND ) -
> >
50pF I 2 2500 C'-I 2 2500 e <Sns K <sns
INCLUDING .JL —L— INCLUDING —L~
= JGAND = — JIG AND = 0175-11
SCOPE SCOPE .
0175-10 Flgure 2
Figure 1a Figure 1b

Equivalent to: THEVENIN EQUIVALENT (Commercial/Military)

1630
OUTPUT O—————AM——01.75V

0175-12
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External Synchronous Switching Characteristics 4] over Operating Range

CY7C342-30 CY1C342-35 CY7C34240
Parameters Description CY7C345-30 CY7C345-35 CY7C345-40 Units
Min. | Max. | Min. | Max. | Min. | Max.
t Dedicated Input to Combinatorial Com’l 30 35 ns
Dy Output Delay[5] Mil 35 40
¢ 1/0 Input to Combinatorial Com’l 45 55 ns
PD3 Output Delay[6] Mil 55 65
. Dedicated Input to Combinatorial Com’'l 44 55 ns
PD3 Output Delay with Expander Delay[7] Mil 55 65
‘ I/0 Input to Combinatorial Com’l 60 75 s
PD4 Output Delay with Expander Delay!(8] Mil 75 90
tEA Input to Output Enable Delay!5] Com'l 30 35 ns
Mil 35 40
tER Input to Qutput Disable Delay(5] Com’l 30 35 ns
Mil 35 40
t Synchronous Clock Input to Com’l 16 20 ns
€01 Output Delay Mil 20 23
t Synchronous Clock to Local Com’l 35 42 s
€02 Feedback to Combinatorial Output[91 Mil 42 50
¢ Dedicated Input or Feedback Setup Time | Com’l 22 25 us
51 to Synchronous Clock Input[S. 10] Mil 25 28
‘ 170 Input Setup Time to Synchronous Com’l 39 45 ns
S2 Clock Input(5] Mil 45 52
; Input Hold Time from Synchronous Com’l 0 0 s
H Clock Inputl5] Mil 0 0
twH Synchronous Clock Input High Time Com’l 10 123 ns
Mil 12.5 15
twWL Synchronous Clock Input Low Time Com’l 10 125 ns
Mil 12.5 15
tRW Asynchronous Clear Widthl5) Com’l 0 35 ns
Mil 35 40
tRR Asynchronous Clear Recovery Timel5! Com’l 30 35 ns
Mil 35 40
t Asynchronous Clear to Registered Com’l 30 35 ns
RO Output Delayl5] Mil 35 40
tpw Asynchronous Preset Widthl5] Com’l 30 35 ns
Mil 35 40
tPR Asynchronous Preset Recovery Timel51 Com'l 0 33 ns
Mil 35 40
¢ Asynchronous Preset to Registered Com’l 30 35 ns
PO Output Delay!5] Mil 15 40
t Synchronous Clock to Local Com’l 3 ns
CF Feedback Inputl!1] Mil 6 9
¢ External Synchronous Clock Period Com’l 38 45 ns
P (tcoy + ts) Mil 45 51
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External Synchronous Switching Characteristics [4] Over Operating Range (Continued)
CY7C342-30 | CY7C342-35 | CY7C342-40
Parameters Description CY7C345-30 | CY7C345-35 | CY7C345-40 | Units
Min. | Max. | Min, | Max. | Min. | Max.
frf A External Feedback Maximum Frequency Com'l | 26.3 22.2 MHz
Max (/(tcoy + s Mil 222 19.6
£ Internal Local Feedback Maximum Frequency, Com'l | 40.0 322 MEHz
MAX> lesser of 1/(ts; + tCF) or(l/(col)[”'] Mil 322 285
£ Data Path Maximum Frequency. least of Com'l | 454 40.0 MHz
MAX3 (1/¢twr. + twa)), (1/(ts) + ) or (1/scopt ¥ 400 333
fMAXs Maximum Reglstﬁr5 ]Toggle Frequency Com’l | 50.0 40.0 MHz
(I/(twr. + twe) Mil 40.0 33.3
Output Data Stable Time from Com’l 3 3 s
l0H Synchronous Clock Input[16] Mil 3 3 "
Notes:
5. This specification is a measure of the delay from input signal applied 10. If data is applied to an I/0 input for capture by a macrocell register,

o

~

oo

]

to a dedicated input. (68-pin PLCC input pin 1, 2, 32, 34, 35, 66, or
68) to combinatorial output on any output pin. This delay assumes
no expander terms are used to form the logic function.

When this note is applied to any parameter specification it indicates
that the signal (data, asynchronous clock. asynchronous clear,
and/or asynchronous preset) is applied to a dedicated input only and
no signal path (either clock or data) employs expander logic.

If an input signal is applied to an 170 pin an additional delay equal
to tpra should be added to the comparable delay for a dedicated
input. If expanders are used add the maximum ¢xpander delay tgxp
to the overall delay for the comparable delay without expanders.
This specification is a measure of the delay from input signal applied
to an [/O macrocell pin to any output. This delay assumes no expan-
der terms are used to form the logic function.

. This specification is a measure of the delay from an input signal

applied to a dedicated input, (68-pin PLCC input pin 1, 2, 32. 34, 35,
36, 66, or 68) to combinatorial output on any output pin. This delay
assumes expander terms are used to form the logic function and
includes the worst-case expander logic delay for one pass through the
expander logic.

. This specification is a measure of the delay from an input signal

applied to an I/O macrocell pin to any output. This delay assumes
expander terms are used to form the logic function and includes the
worst case expander logic delay for one pass through the expander
logic. This parameter is tested periodically by sampling production
material.

. This specification is a measure of the delay from synchronous regis-

ter clock to internal feedback of the register output signal to the
input of the LAB logic array and then to a combinatorial output.
This delay assumes no expanders are used, register is synchronously
clocked and all feedback is within the same EAB. This parumeter is
tested periodically by sampling production material.
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the [/0 pin input set-up time minimums should be observed. These
parameters are ts, for synchronous operation and tas; for asynchro-
nous operation.

. This specification is a measure of the delay associated with the inter-
nal register feedback path. This is the delay from synchronous clock
to LAB logic array input. This delay plus the register set-up time,
ts;. is the minimum internal period for an internal synchronous state
machine configuration. This delay is for feedback within the same
LAB. This parameter is tested periodically by sampling production
material.

. This specification indicates the guaranteed maximum frequency, in
synchronous mode, at which a state machine configuration with ex-
ternal feedback can operate. It is assumed that all data inputs and
feedback signals are applied to dedicated inputs. All feedback is as-
sumed to be local originating within the same LAB.

. This specification indicates the guaranteed maximum frequency at
which a state machine with internal only feedback can operate. If
register output states must also control external points, this frequen-
cy can still be observed as long as this frequency is less than 1/tco,-

. This frequency indicates the maximum frequency at which the de-
vice may operate in data path mode (dedicated input pin to output
pin). This assumes data input signals are applied to dedicated input
pins and no expander logic is used. If any of the data inputs are [/O
pins, ts, is the appropriate ts for calculation.

. This specification indicates the guaranteed maximum frequency, in
synchronous mode. at which an individual output or buried register
can be cycled by a clock signal applied to the dedicated clock input
pin.

. This parameter indicates the minimum time after a synchronous reg-
ister clock input that the previous register output data is maintained
on the output pin.
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17. This specification is a measure of the delay from an asynchronous

register clock input to internal feedback of the register output signal

to the input of the LAB logic array and then to a combinatorial
output. This delay assumes no expanders are used in the logic of
combinatorial output or the asynchronous clock input. The clock
signal is applied 1o the dedicated clock input pin and all feedback is
within a single LAB. This parameter is tested periodically by sam-
pling production material.

CYPRESS
SEMICONDUCTCR
External Asynchronous Switching Characteristics [4] Over Operating Range
CY7C342-30 CY7C342-35 CY7C342-40
Parameters Description CY7C345-30 CY7C345-35 CY7C345-40 | Units
Min. | Max, | Min. | Max. | Min. | Max,
t Asynchronous Clock Input to Com’l 30 35
ACO; Output Delay(5] Mil 35 45 ns
¢ Asynchronous Clock Input to Local Com’l 46 55
ACO, Feedback to Combinatorial Output(17] Mil 55 64 ns
t Dedicated Input or Feedback Setup Time to | Com’l 10 10
AS) Asynchronous Clock Input!5) Mil 10 10 ns
t I/0 Input Setup Time to Asynchronous Com’l 27 30
AS) Clock Inputls} Mil 30 13 ns
i Input Hold Time from Asynchronous Com’l 15 15
AH Clock Inputls] Mil 15 15 ns
tAWH Asynchronous Clock Input High Timel5] Com'l 25 30 ns
Mil 30 35
LAWL Asynchronous Clock Input Low Timel5) Com'l 2 30 ns
Mil 30 35
" Asynchronous Clock to Local Com’l 18 22
ACF Feedback Input(18] Mil ) %% ns
tAp External Asynchronous Clock Period Com’l 50 60 s
(taco; * tas))or (tawH + tAWL) Mil 60 70
f External Feedback Maximum Frequency in | Com’l 20 16.6 MH
MAXA| Asynchronous Mode (1/tap)[19] Mil 16.6 142 z
£ Maximum Internal Asynchronous Com’l 20 16.6 MH
MAXAZ | Frequencyl22] Mil 16.6 142 ’
f Data Path Maximum Frequency in Com’l 20 16.6 MH
MAXA;3 Asynchronous Mode[21] Mil 16.6 14.2 8
Maximum Asynchronous Register Toggle Com’l 20 16.6
fMAXA4 Frequency 1/(tAwH + tAWL)[ZOI Mil 16.6 14.2 MHz
t Output Data Stable Time from Com’'l 15 s s
AOH Asynchronous Clock Input(23] Mil 15 15 n
Notes:

. This specification indicates the guaranteed maximum frequency at

which an individual output or buried register can be cycled in asyn-
chronously clocked mode by a clock signal applied to an external
dedicated input pin.

- This frequency is the maximum frequency at which the device may

operate in the asynchronously clocked data path mode. This spectﬁ-
cation is determined by the least of 1/(tawH + tawL), 1/(tas; +
taH) of 1/taco;. It asssumes data and clock input signals are ap-
plied to dedicated input pins and no expander logic is used.

18. This specification is a measure of the delay associated with the inter-
nal register feedback path for an asynchronous clock to LAB logic 22. This specification indicates the guaranteed maximum frequency at
array input. This delay plus the asynchronous register setup time, which an asynchronously clocked state machine with internal only
tAS1k‘5 the minimum internal period for an internal asynchronously feedback can operate. This parameter is determined by the lesser of
clocked state machine configuration. This delay is for feedback with- (1/tacF + tas) or (1/(tawH + tawr)). If register output states

in the same LAB, assumes no expander logic in the clock path and
assumes that the clock input signal is applied to a dedicated input
pin. This parameter is tested periodically by sampling production
material.

19. This specification indicates the guaranteed maximum frequency at
which an asynchronously clocked state machine configuration with
external feedback can operate. It is assumed that all data inputs,
clock inputs, and feedback signals are applied to dedicated inputs
and that no expander logic is employed in the clock signal path or
data path.
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must also control external points, this frequency can still be observed
as long as this frequency is less than 1/taco,-

This specification assumes no expander logic is utilized, all data in-
puts and clock inputs are applied to dedicated inputs, and all state
feedback is within a single LAB. This parameter is tested periodical-
ly by sampling production material.

. This parameter indicates the minimum time that the previous regis-

ter output data is maintained on the output after an asynchronous
register clock input applied to an external dedicated input pin.
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COMBINATORIAL
QUTPUT

F—lef’l —

COMBINATORIAL OR HIGH IMPEDANCE
REGISTERED OUTPUT 3= STATE

e tu[5] —»
HIGH IMPEDANCE
3= STATE VALID QUTPUT

— m

External Synchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK 51

SYNCHRONOUS
CLOCK

ASYNCHRONOUS
CLEAR/PRESET [3]

tro/tpo

REGISTERED
OUTPUTS

i teoz
COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACK [%

0175-14

External Asynchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK

ASYNCHRONOUS
CLOCK INPUT

ASYNCHRONOUS
CLEAR/PRESET

ASYNCHRONOUS REGISTERED
OUTPUTS

I tacoz
COMBINATORIAL OUTPUT FROM
ASYNCHRONOUS REGISTERED FEEDBACK
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Internal Switching Characteristics[1] Over Operating Range
CY7C342-30 CY7C342-35 CY7C342-40
Parameters Description CY7C345-30 CY7C345-35 CY7C345-40 Units
Min. Max. Min. Max. Min. Max,
¢ Dedicated Input Pad and Com’l 7 9
IN Buffer Delay Mil 9 ) ns
t1o 1/0 Input Pad and Buffer Delay Com'l 6 9 ns
Mil 9 12
LEXP Expander Array Delay Com’l 14 20 N
Mil 20 25
tLAD Logic Array Data Delay Com'l 4 16 ns
Mil 16 18
N 2
tLAC Logic Array Control Delay Co-m ! 12 13 ns
Mil 13 14
. 5
tob Output Buffer and Pad Delay(24] Com’l - 6 ns
Mil 6 7
tzx Output Buffer Enable Delay[25] Co_m‘l 1 13 ns
Mil 13 15
txz Output Buffer Disable Delay[26] Com’l t 13 ns
Mil 13 15
t Register Setup Time Relative to Com’l 8 10
RSU Clock Signal at Register Mil 0 B ns
t Register Hold Time Relative to Com'l 8 10 s
RH Clock Signal at Register Mil 10 12 n
tLATCH Flow Through Latch Delay Coml 4 4 ns
Mil 4 4
tLRD Register Delay Com'l 2 2 ns
Mil 2 2
tCOMB Transparent Mode Delay{27] Coml 4 4 ns
Mit 4 4
tcH Clock High Time Coml 10 125 ns
Mil 12.5 15
tcL Clock Low Time Com'l 10 125 ns
Mil 12.5 15
tic Asynchronous Clock Logic Delay Coml 16 18 ns
Mil 18 20
tics Synchronous Clock Delay Com'l 2 3 ns
Mil 3 4
* 2
tFD Feedback Delay Com’l 1 = ns
Mil 2 3
¢ Asynchronous Register Com’l 6 7 ns
PRE Preset Time Mil 7 3
¢ Asynchronous Register Com’l 6 7 ns
CLR Clear Time Mil 7 3
thew Asynchronous Preset and Com’l 6 7 ns
PCW Clear Pulse Width Mil 7 3
¢ Asynchronous Preset and Clear Com’l 6 7 ns
PCR Recovery Time Mil 7 Iy
¢ Programmable Interconnect Com’l 16 20 ns
Pla Array Delay Time Mil 20 24
Notes:
24. top is specified with C, = 35 pF. 26. txz is specified with Cp = 5 pF.
25. tzx is specified with C, = 35 pF. Sample tested only for an output 27. This specification guarantees the maximum combinatorial delay as-
change of 500 mV. sociated with the macrocell register bypass when the macrocell is

configured for combinatorial operation.
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Switching Waveforms (Continued)

Internal Combinatorial

INPUT PIN

Yo [ teu—]
1/0 PIN I

EXPANDER
ARRAY DELAY

texp

tiac, tap

LOGIC ARRAY
INPUT X

LOGIC ARRAY
OUTPUT X

0175-16

Internal Asynchronous

tr i Yawn

tawe ' t *I

—t

CLOCK PIN

N

CLOCK INTO
LOGIC ARRAY \ / N
CLOCK FROM Y
LOGIC ARRAY

trsy T+ tey
DATA FROM
LOGIC ARRAY

REGISTER tp, tatcn ""_‘m teir, ‘pn:—’l"‘m

OUTPUT TO
LOCAL LAB

LOGIC ARRAY
tow
REGISTER
OUTPUT TO
ANOTHER LAB
Internal Synchronous

ten (| to
SYSTEM
CLOCK PIN __/r_—uﬁ—ik \

tw—] | tes

0175-17

SYSTEM CLOCK
AT REGISTER

trsu Tty
DATA FROM
LOGIC ARRAY

N

0175-18
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Switching Waveforms (Continued)

Internal Synchronous

OGC ARRY et N 4 AN
RD+_ too —™1
Y8 —' X X
tyg —1 tzx —
OUTPUT PIN x HIGH ISI::S:JANCE
0175-19
Ordering Information
S(l:'es e)d Ordering Code P:;:;aege O;e;:;ing S(]:lese)d Ordering Code P;\cyk;ege OpRe;:;ieng

30 CY7C342-30HC HS1 Commercial 30 CY7C345-30HC H67 Commercial
CY7C342-30JC J81 CY7C345-30JC J67
CY7C342-30RC R68 35 CY7C345-35HC H67 Commercial
CY7C342-30GC G68 CY7C345-351C Jo7

35 CY7C342-35HC H81 Commercial CY7C345-35HMB H67 Military
CY7C342-35)C J81 40 CY7C345-40HC H67 Commercial
CY7C342-35RC R68 CY7C345-40]JC Jo7
CY7C342-35GC Go68 CY7C345-40HMB H67 Military
CY7C342-35HMB HS81 Military
CY7C342-35RMB R68

40 CY7C342-40HC HS81 Commercial
CY7C342-40]JC J81
CY7C342-40RC Ré68
CY7C342-40GC G68
CY7C342-40HMB HS81 Military
CY7C342-40RMB R68
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