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Features

« 128 macrocells in 8 LABs
« 8 dedicated inputs, 52 bidirectional VO pins
¢ Programmable interconnect array

* Advanced 0.65-micron CMOS technology to increase
performance

* Available in 68-pin HLCC, PLCC, and PGA
Functional Description

The CY7C342B is an Erasable Programmable Logic Device
(EPLD) in which CMOS EPROM cells are used to configure
logic functions within the device. The MAX architecture is
100% user configurable, allowing the devices to accommodate
a variety of independent logic functions.

128-Macrocell MAX® EPLDs

The 128 macrocells in the CY7C342B are divided into 8 Logic
Array Blocks (LABs), 16 per LAB. There are 256 expander
product terms, 32 per LAB, to be used and shared by the mac-
rocells within each LAB.

Each LAB is interconnected with a programmable interconnect
array, allowing all signals to be routed throughout the chip.

The speed and density of the CY7C342B allows ittobe usedina
wide range of applications, from replacement of large amounts of
7400-series TTL logic, to complex controllers and muiltifunction
chips. With greater than 25 times the functionality of 20-pin PLDs,
the CY7C342B allows the replacement of over 50 TTL devices. By
replacing large amounts of logic, the CY7C342B reduces board
space, part count, and increases system reliability.
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MAX is a registered trademark of Altera Corporation. Warp2 and Warp3 are registered trademarks of Cypress Semiconductor.
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Selection Guide
7C342B-12 | 7C342B-15 | 7C342B-20 | 7C342B-25 | 7C342B-30 | 7C342B-35
Maximum Access Time (ns) 12 15 20 25 30 35
Maximum Operating | Commercial 250 250 250 250 250 250
Current (mA) Miltary 320 320 320 320 320
Industrial 320 320 320 320 320
Maximum Static Commercial 225 225 225 225 225 225
Current (mA) Military 275 275 275 275 275
Industrial 275 275 275 275 275
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Maximum Ratings DC Input Voltage! .........c.coorcecrrcnrenrererrenn.
DC Program Voltage...........co.coevercrne e seeracenes

(Above which the useful life may be impaired. For user guide-

lines, not tested.) Static Discharge Voltage
Storage Temperature ............ceevvivceiinanad -65°C to+150°C (per MIL-STD-883, Method 3015)
Ambient Temperature with Operating Range
Power AppHe .....c.ooce i 0°C t0+70°C
Maximum Junction Temperature R T Amblent Y
ange mperat
(UNBT DIBSY....ereveeoereeeeres e eereesssesreseeeesesseesmesessseree 150°C 9¢ emperg’ure cc
K Commercial 0°C to +70°C 5V +5%
Supply Voltage to Ground Potential . -
i o Industrial —40°C to +85°C 5V +10%
Maximum Power Dissipation.............ccciviviciiien Milta 55°C to +125°C (Case) YERT
- + E
DC Ve or GND Current ..o 500 mA v ¢ °
DC Qutput Current per Pin........cc.cocoveeneees ~25 mA to+25 mA
Electrical Characteristics Over the Operating Rangel?!
Parameter Description Test Conditions Min. Max. Unit
Vou Qutput HIGH Voltage Ve =Min, Igy = 4.0 mA 24 \
Voo Qutput LOW Voltage Vee = Min, I =8.0mA 0.45 \
Vi Input HIGH Voltage 22  |Vog+03| V
ViL input LOW Voltage -0.3 0.8 v
hix Input Current GND < Vi< Vg -10 +10 A
loz Output Leakage Current Vg = Vg or GND —40 +40 HA
los OQutput Short Circuit Current | Vg = Max., Vout = 0.5V 4 ~30 -390 mA
loet Power Supply Current (Static) | V; = GND (No Load) Com’l 225 mA
Mil/ind 275
loco Power Supply Current(®] Vi=Vee or{%ND (No Load) Com’l 250 mA
f=1.0MHz Mil/ind 320
tr Recommended input Rise Time 100 ns
te Recommended Input Fall Time 100 ns
Capacitancel®!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin=2V,f=1.0 MHz 10 pF
Cout Output Capacitance Vour =2V, f=1.0 MHz 10 pF
Notes:
1. Minimum DC input is —0.3V. During transitions, the inputs may undershoot to ~3.0V for periods less than 20 ns.
2. Typical values are for Ty = 25°C and V¢ = 5V.
3. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vg7 = 0.5V has been chosen to avoid
test problems caused by tester ground degradation.
4. Guaranteed but not 100% tested.
5. This parameter is measured with device programmed as a 16-bit counter in each LAB.
6. Part(a) in AC Test Load and Waveforms is used for ali parameters axcept tgg and tyz, which is used for part (b) in AC Test Load and Waveforms. All external

timing parameters are measured referanced to externat pins of the device.

3-155



CY7C342B

CYPRESS

AC Test Loads and Waveforms'®!
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Logic Array Blocks

There are B logic array blocks in the CY7C342B. Each LAB
consists of a macrocell array containing 16 macrocells, an ex-
pander product term array containing 32 expanders, and an
1/0 block. The LAB is fed by the programmable interconnect
array and the dedicated input bus. All macrocell feedbacks go
to the macrocell array, the expander array, and the program-
mabie interconnect array. Expanders feed themselves and the
macrocell array. All /O feedbacks go to the programmable in-
terconnect array so that they may be accessed by macrocelis
in other LABs as well as the macrocells in the LAB in which
they are situated.

Externally, the CY7C342B provides eight dedicated inputs,
one of which may be used as a system clock. There are 52 /O
pins that may be individually configured for input, output, or
bidirectionat data flow.

Programmabile Interconnect Array

The Programmable Interconnect Array (P1A) solves intercon-
nect limitations by routing only the signals needed by each
logic array block. The inputs to the PIA are the outputs of every
macrocell within the device and the YO 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 that may
cause glitches in internal or external logic. The fixed delay,
regardiess of programmable interconnect array configuration,
simplifies design by assuring that internal signal skews or rac-
es are avoided. The result is ease of design implementation,
often in a signal pass, without the multiple internal logic place-

ALL INPUT PULSES

3.0V .
0% 90%
10% 10%
GND
< 6ns —» < 6ns

C34284
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ment and routing iterations required for a programmable gate
array to achieve design timing objectives.

Timing Delays

Timing delays within the CY7C342B may be easily determined
using Warp2® or Warp3®software by the model shown in Fig-
ure 1. The CY7C342B has fixed internal delays, allowing the
user to determine the worst case timing delays for any design.
For complete timing information the Warp3 software provides
a timing simulator.

Design Recommendations

Operation of the devices described herein with conditions
above those listed under “Maximum Ratings” may cause per-
manent damage to the device. This is a stress rating only and
functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this
datasheet is not implied. Exposure to absolute maximum rat-
ings conditions for extended periods of time may affect device
reliability. The CY7C342B contains circuitry to protect device
pins from high static voltages or electric fields, but normai pre-
cautions should be taken to avoid application of any voltage
higher than the maximum rated voltages.

For proper operation, input and output pins must be con-
strained to the range GND < (V| or Vout) < Voo Unused
inputs must always be tied to an appropriate logic level (ei-
ther Voo or GND). Each set of V¢ and GND pins must be
connected together directly at the device. Power supply de-
coupling capacitors of at least 0.2 pF must be connected
between VCC and GND. For the most effective decoupling,
each V¢ pin should be separately decoupled to GND direct-
ly at the device. Decoupling capacitors should have good
frequency response, such as monolithic ceramic types have.
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Figure 1. CY7C342B Internal Timing Mode!

3-157



CY7C342B

;ﬁYPRESS

Design Security

The CY7C342B contains a programmable design security fea-
ture that controls the access to the data programmed into the
device. If this programmable feature is used, a proprietary de-
sign implemented in the device cannot be copied or retrieved.
This enables a high level of design control to be obtained since
programmed data within EPROM celis is invisible. The bit that
controls this function, along with all other program data, may
be reset simply by erasing the entire device.

The CY7C342B is fully functionally tested and guaranteed
through complete testing of each programmable EPROM bit
and all internal logic elements thus ensuring 100% program-
ming 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 aliow
verification of function and AC specification once encapsulat-
ed in non-windowed packages.
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Timing Considerations

Unless otherwise stated, propagation delays do not include
expanders. When using expanders, add the maximum ex-
pander delay texp to the overall delay. Similarly, there is an
additional tp)4 delay for an input from an /O pin when com-
pared to a signal from straight input pin.

When calculating synchronous frequencies, use tgy if all in-
puts are on dedicated input pins. The parameter tg, should
be used if data is applied at an I/O pin. If tg, is greater than
tcot. 1/tgo becomes the limiting frequency in the data path
mode unless 1/(twy + twy) is less than 1/tg,.

When expander logic is used in the data path, add the appro-
priate maximum expander delay, texp 10 tg4. Determine which
of 1/(twn + twi). co1, or V(texp + tgq) is the fowest fre-
quency. The lowest of these frequencies is the maximum
data path frequency for the synchronous configuration.

When calculating external asynchronous frequencies, use
tagt if all inputs are on the dedicated input pins. If any data
is applied to an I/O pin, tagz must be used as the required
set-up time. If (taso + tay) is greater than tagos, 1/(tasa + tan)
becomes the limiting frequency in the data path mode unless
1/(tAWH + tAWL) is less than 1/(!/\32 + tAH)'

When expander logic is used in the data path, add the appro-
priate maximum expander delay, tgxp t0 tagy. Determine
which of 1/(tAWH + tAWL)’ 1/tACO1' or 1/(tEXP + tAS1) is the
lowest frequency. The lowest of these frequencies is the
maximum data path frequency for the asynchronous config-
uration,

The parameter toy indicates the system compatibility of this
device when driving other synchronous logic with positive
input hold times, which is controlled by the same synchro-
nous clock. If tgy is greater than the minimum required input
hold time of the subsequent synchronous logic, then the de-
vices are guaranteed to function properly with a common
synchronous clock under worst-case environmental and
supply voltage conditions.

The parameter taoy indicates the system compatibility of this
device when driving subsequent registered logic with a pos-
itive hold time and using the same asynchranous clock as
the CY7C342B.

In general, if taoy is greater than the minimum required input
hold time of the subsequent logic (synchronous or asynchro-
nous) then the devices are guaranteed to function properly
under worst-case environmental and supply voltage condi-
tions, provided the clock signal source is the same. This also
appties 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 second 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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Commercial and Industrial External Synchronous Switching Characteristics!® Over Operating Range

7C342B-12 | 7C342B-15 | 7C342B-20

Parameter Description Min. | Max. [ Min. | Max. | Min. | Max. | Unit
tpo1 Dedicated input to Combinatorial Output Delay!’! 12 15 20 ns
tppz 1O Input to Combinatorial Qutput Delay™ 20 25 32 [ ns
tpps Dedicated Input to Combinatoriat Output Delay with 18 23 30 ns
Expander Delay®!
tppa 170 Input to Combinatorial Cutput Delay with Expander 26 33 42 ns
Delay!4 10}
tea Input to Output Enabie Delay!*”! 12 15 20 [ ns
ter Input to Output Disable Detay!® 7T 12 15 20 ns
tcor Synchronous Clock Input to Output Delay 6 7 8 ns
tcoz Synchronous Clock to Local Feedback to 14 17 20 ns
Combinatorial Output!4 11}
g1 Dedicated Input or Feedback Set-Up Time to 8 10 13 ns
Synchronous Clock Inputt® 12}
1o 1/0 Input Set-Up Time to Synchronous Clock Inputt”? 16 20 24 ns
ty Input Hold Time from Synchronous Clock [nputl] 0 [4] 0 ns
twH Synchronous Clock Input HIGH Time 45 5 7 ns
twi Synchronous Clock Input LOW Time 4.5 5 7 ns
trw Asynchronous Clear Width!3 71 12 15 20 ns
the Asynchronous Clear Recovery Timel*: 7] 12 15 20 ns
trho Asynchronous Clear to Registered Output Delay!’] 12 15 20 ns
tow Asynchronous Preset Width 7T 12 15 20 ns
tpr Asynchronous Presst Recovery Timel*7] 12 15 20 ns
tpo Asynchronous Preset to Registered Output Delay!”) 12 15 20 ns
ter Synchronaus Clock to Local Feedback Input™ 17! 3 3 3 ns
tp External Synchronous Clock Period (1/(fyaxa))™ g 12 15 ns
fmaxi External Feedback Maximum Frequency 71.4 58.8 47.6 MHz
{14 tgq))i4 14
tcot + ts1))
fmaxe Internal Local Feedback Maximum Frequency, lesser of 90.9 76.9 625 MHz
(Mltgy +1 oo 15
(ts1 + tcr)) of (Mcoy)

Notes:

7. This specification is a measure of the delay from input signal appliad to a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, &6, 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 cloek, asynchronous Glear, and/or asynchronous
preset) is appiied toa dedicated input only and no signal path (either clock or data) employs expander logic.

i an input signal is applied to an YO pin an additional delay equal to tp|, should be added to the comparable delay for a dedicated input. it expanders are
used, add the maximum expander delay tgxp to the overall delay for the comparable delay without expanders.

8. Th;tg'sp?cififatm is a measure of the delay from input signai applied to an I/O macrocell pin to any output. This delay assumes nc expander terms are used
to form the iagic function.

9, Trﬁss)ecﬁm%qisanwmmdmmwwnanimsignalapmiedtoadedicatedinpm(se—pm PLCCinputpin 1, 2, 32, 34, 35, 36, 66, or 68) to combinatorial output
on any outpuit pin. This delay assures expander terms are used to form the fogic function and includes the worst-case expander logic detay for one pass through the

r .

10. This specification is a measure of the delay from an input signal applied to an /O macrocell pin to any output. This delay assumes expander terms are used
to farr|n the logic function and‘ includes the worst-case expandsr logic delay for one pass through the expander logic. This parameter Is tested periodically by
sampling pr: ion material,

11. Thisgpegi:xff’icaﬁon is a measure of the delay from synchronaus register clock to internal feedback of the register output signal ta the input of the LAB logic array
and then to & combinatorial o:gput. This defay aseumes no expanders are used, register is synchronously clocked and all feedback is within the same LAB.
This parameter is tested periodically by sampfing production material.

12, |f data is applied to an 1/Q input for capture by a macrocelt register, the /O pin input set-up time minimums should be observed. These parameters are tg; for
synchronous operation and tags for asynchrenous aperation.

13. This sqeciﬁcaﬁon is & measure of the delay associated with the intarnal register feedback path. This is the delay from synchranous clock to LAB logic arra
input. This delay plus the register set-up time, tg;, is the minimum intemal period for an internal synchronous state machine configuration. This delay is for
within the same LAB. This pasameter is tested periadicaly by sampling production material.

14. This specification indicates the guaranteed maximum frequency, in synchronous mode, at which a state machine configuration with external feedback can
operat& It is assumed that ali data inputs and feedback signals are applied to dedicated inputs. All feedback is assumed to be iocal originating within the
same LAB.

15, This specification indicates the guaranteed maximum frequency at which a state machine with internal-only feedback can operate. !f register output states

must also control external paints, this frequency can still be observed as long as this frequency is less than icoy.
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Commercial and Industrial External Synchronous Switching Characteristics/® Over Operating Range

7C342B-12 | 7C342B-15 | 7C342B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
fmaxs Data Path Maximum Fre«iuency, lesser of (1/(ty + twn)), | 111.1 100 71.4 MHz
(1/(ts1 + tn)) or (tcon)t
fmaxa Maximum Register Toggle Frequency (1/{tw +twr)® 17 [111.1 100 71.4 MHz
ton Output Data Stable Time from Synchronous Clock inputl® 81| 3 3 3 ns
7C342B-25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpD1 Dedicated Input to Combinatorial Output Delay!”] 25 30 35 | ns
tpp2 /O Input to Combinatorial Output Delaym 39 46 55 ns
tppa Dedicated Input to Combinatorial Output Delay with 37 44 55 ns
Expander Delay!®
tppa WO In?ut to Combinatorial Output Delay with Expander 51 60 75 ns
Delay!*
tea Input to Output Enable Detay!® ! 25 30 35 ns
ten Input to Output Disable Delay™* 7] 25 30 3 | ns
tcot Synchronous Clock Input to Cutput Delay 14 16 20 ns
tcoz Synchranous Clock to Local Feedback to Combinatorial 30 35 42 ns
Output#-8!
tgq Dedicated Input or Feedback Set-Up Time to Synchronous 15 20 25 ns
Clock Inputl?+ 10
ts2 1/O Input Set-Up Time to Synchronous Clock Inputt’] 29 36 45 ns
1y input Hald Time from Synchronous Clock Inputl’] 0 0 ) ns
twH Synchronous Clock Input HIGH Time 8 10 12.5 ns
twL Synchronous Clock input LOW Time 8 10 125 ns
taw Asynchronous Clear Width[* 77 25 30 35 ns
tan Asynchronous Clear Recovery Timel® 7] 25 30 35 ns
tro Asynchronous Clear to Registered Output Delay[”! 25 30 35 | ns
tow Asynchronous Preset Width 7] 25 30 35 ns
teR Asynchronous Preset Recovery Timel*7] 25 30 35 ns
tpo Asynchronous Preset to Registered Output Delayl’] 25 30 35 ns
tcr Synchronous Clock to Local Feedback Input® 111 3 3 6 ns
tp Externat Synchronous Clock Period (1/(fyaxa)'* 16 20 25 ns
fraxi External Feedback Maximum Frequency 345 27.7 22.2 MHz
(Hitcor + te))* 12
fmaxe Internal Local Feedback Maximum Frequency, lesser of 55.5 434 32.2 MHz
(14tg1 + tce)) or (1igon)* 9
fMAXa Data Path Maximum Fre(iuency, lesser of (1/(twL + twi)), 62.5 50 40 MHz
(1/(ts1 + tw)) o (1con)t
faxa Maximum Register Toggle Frequency (1/{tyL+twr)) o1 62.5 50 40 MHz
ton Output Data Stable Time from Synchronous Clock Input™ T8 |3 3 3 ns
Notes:

16. This frequency indicates the maximum frequency at which the device 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. f any of the data inputs are 1O pins, tg, is the appropriate tg for calculation.
17. This specification indicates the guaranteed maximum fraquency, in synchronous mode, at which an individual output or buried register can be cycled by a

clock signal applied ta the dedicated clock input pin.
18. This parameter indicates the minimum time after a synchronous register clock input that the previous register output data is maintained on the output pin.
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Commercial and Industrial External Asynchronous Switching Characteristics/® Over Operating Range

7C342B-12 | 7C342B-15 | 7C342B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tacon Asynchronous Clock Input to Output Delay!’] 12 15 20 | ns
tacoe Asynchronocus Clock Input to Local Feedback to Combinatori- 20 25 32 ns
al Output!1¥l
tast Dedicated Input or Feedback Set-Up Time to Asynchronous 4 5 5 ns
Clock Inputt
tase I/O tnput Set-Up Time to Asynchronous Clock Inputl’] 12 145 17 ns
tan Input Hold Time from Asynchronous Clock Inputt’] 4 5 6 ns
tawH Asynchronous Clock Input HIGH Timel”! 8 9 10 ns
tanL Asynchronous Clock Input LOW Timel’: 201 6 7 8 ns
tacr Asynchronous Clock to Local Feedback tnput®211 9 11 13 | ns
tap External Asynchronous Glock Period (1/(fyaxaa) 14 16 18 ns
fmaxar External Feedback Maximum Frequency in Asynchronous 62.5 50 40 MHz
Mode (14tacor + tas)™
faaxaz Maximum Internal Asynchronous Frequencyts=?! 71.4 62.5 56.5 MHz
fraxA3 Data Path Maximum Freguency in Asynchronous Mode®™24 | 833 66.6 50 MHz _
frmaxad Maximum Asynchronous Register Toggle Frequency 714 62.5 55.5 MHz
Wtann + )™
taoH Output Data Stable Time from Asynchronous Clock Input®fT| 12 12 12 ns
':;‘”Th:s specification is a measure of the delay from an asynchronous register clock input to internal feedback of the register output signat to the input of the LAB

20.

21.

22,

23.

24.
25.
286.

logic array and then to a combinatorial output. This delay assumes no expanders are used in the Jogic of combinatorial output or the asynchronous clock input.
The cllx‘:k signal is applied to the dedicated clock input pin and all feedback is within a single LAB. This parameter is tested periodically by sampling production
material

This parameter is measured with a positive-edge triggered clock at the register. For negative edge triggering, the tawy and taw, parameters must be swapped.
If a given input is used to clock multipie registers with both positive and negative polarity, 1y should be used for both 1awey and tapy

This specification is a measure of the delay associated with the internal register feedback path for an asynchronous clock to LAB logic array m%‘ ut. This de!ay
plus the asynchronous register set-up time, tag+, Is the minimum internal period for an internal asynchronously clocked state machine configu! is delay is foi
&eedbad(wmmhebiwneLAB,assumesmexpanderbglcmmecbd(pam andaxumesmmecbd(npmmusapphedmadedcatedmputpm ‘I‘hlsparametens

This specification indicates tghe uaranteed maximum frequency at which an asynchronously clocked state machine configuration with external feedback can
rate 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
ock signal path or data path.
This specification indicates the guaranteed maximum frequency at which an asynchronously clocked state machine with mternal -oniy feedback can operate
This parameter is determined by the lesser of (1/(tack + tasy)) of (14tawr + tawn)). # register autput states must also control external points, this frequency can stif be
abserved as long as this fraquency is less than 14004

This specification assummes no expander logic is utitized, all data inputs and clock inputs are applied to dedicated inputs, and all state feedback is within a
single LAB. This parameter is tested periodicaily by sampling production material.

This frequency is the maximum frequency at which the device may operate in the asynchronously clocked data path mode. This specmcahon is determined
by the lesser of 1/(tap + tawn): 1/llasy +1M)or1/tm1 1t assumes data and clock input signals are applied to dedicated input pins and no expander logic is used.
This specification indicates the guaranteed maximum frequency at which an individual output or buried register can be cycled in asynchronously clocked mode
by a clock signat applied to an external dedicated input pin.

This parameter indicates the minimum time that the previous register output data is maintained on the output after an asynchronous register clock input applied
to an external dedicated input pin.
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Commercial and Industrial External Asynchronous Switching Characteristics® Over Operating Range
(continued)

7C342B-25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
taco Asynchronous Clock Input to Output Delay!’] 25 30 3 | ns
tacoz Asynchronous Clock Input to Local Feedback to Combinatori- 39 46 55 ns
al Outputl!
tast Dedicated {nput or Feedback Set-Up Time to Asynchronous 5 6 8 ns
Clock Input
tage /0 Input Set-Up Time to Asynchronous Clock Inputl”] 19 22 28 ns
tam input Hold Time from Asynchronous Clock Inputl’] 6 8 10 ns
tawn Asynchronous Clock Input HIGH Timel’l 1 14 16 ns
tawL Asynchronous Clock Input LOW Timel” 2! 9 11 14 ns
tacr Asynchronous Clock to Local Feedback Input®21] 15 18 22 | ns
tap External Asynchronous Clock Period (1/(fuaxaa))™ 20 25 30 ns
fraxal External Feedback Maximum Frequency in Asynchronous 33.3 27.7 23.2 MHz
Mode (V(tacor + tag)™
famaxae Maximum Internal Asynchronous Frequency?2] 50 40 33.3 MHz
fraxas Data Path Maximum Frequency in Asynchronous ModeP24 | 40 33.3 28.5 MHz
frmaxas Maximum Asynchronous Register Toggle Frequency 50 40 33.3 MHz
1o + taw)H %1
taon Output Data Stable Time from Asynchronous Clock Input®® | 15 15 15 ns

Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range

7C342B-12 | 7C342B-15 | 7C342B-20

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tin Dedicated Input Pad and Buffer Delay 25 3 4 ns
tio I/O Input Pad and Buffer Delay 25 3 4 ns
texp Expander Array Delay 6 8 10 ns
tLaD Logic Array Data Deiay 6 8 10 ns
tiac Logic Array Control Delay 5 5 7 ns
ton Output Buffer and Pad Delay 3 3 3 ns
17y Output Buffer Enable Delay®"] 5 5 5 ns
tyz Output Buffer Disable Delay 5 5 5 ns
trsu Register Set-Up Time Relative to Clock Signal at Register 2 4 5 ns
tRH Register Hold Time Relative to Clock Signal at Register 4 4 5 ns
tATCH Flow Through Latch Delay 1 1 2 ns
trp Register Delay 0.5 1 1 ns
tcoms Transparent Mode Delay® 1 1 2 | ns
ten Clock HIGH Time 3 4 6 ns
toL Clock LOW Time 3 4 6 ns
tic Asynchronous Clock Logic Delay 5 [ 8 ns
tics Synchronous Clock Delay 0.5 0.5 05 | ns
tep Feedback Delay 1 1 1 ns
tope Asynchronous Register Preset Time 3 3 3 ns
Notes:

27. Sample tested only for an output change of 500 mV. . . . X .
28. This specification guarantees the maximum combinatorial delay associated with the macracell register bypass when the macrocell is configured for combi-
natorial operation.
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Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range (continued)

7C342B-12 | 7C342B-15 | 7C342B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tor Asynchronous Register Clear Time 3 3 3 ns
trew Asynchronous Preset and Clear Pulse Width 2 3 4 ns
teen Asynchronous Preset and Clear Recovery Time 2 3 4 ns
tpia Programmable Interconnect Array Delay Time 8 10 12 ns
Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range (continued)
7C342B-25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
U Dedicated Input Pad and Buffer Delay 5 7 9 ns
to 1/O Input Pad and Buffer Delay 6 6 9 ns
texe Expander Array Detay 12 14 20 ns
taD Logic Array Data Delay 12 14 16 ns
tiac Logic Array Control Delay 10 12 13 ns
top Qutput Butfer and Pad Delay 5 5 6 ns
tox OQutput Buifer Enable Delay®’! 10 11 13 | ns
tyz Output Buffer Disable Delay 10 11 13 ns
trsu Register Set-Up Time Relative to Clock Signal at Register 6 8 10 ns
tRH Register Hold Time Relative to Clock Signal at Register 6 8 10 ns
tLaToH Flow Through Latch Delay 3 4 4 ns
tap Register Delay 1 2 2 ns
tooms Transparent Mode Delay®! 3 4 4 | ns
teH Clack HIGH Time 8 10 125 ns
oL Clock LOW Time 8 10 12,5 ns
Yo Asynchronous Clock Logic Delay 14 16 18 ns
tics Synchronous Clock Delay 2 2 3 ns
tep Feedback Delay 1 1 2 ns
tpre Asynchronous Register Preset Time 5 6 7 ns
teLr Asynchronous Register Clear Time 5 6 7 ns
tecw Asynchronous Preset and Clear Pulse Width 5 6 7 ns
tecr Asynchronous Preset and Clear Recovery Time 5 6 7 ns
tpia Programmable Interconnect Array Delay Time 14 16 20 ns
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Military External Synchronous Switching Characteristics!® Over Operating Range
7C342B-15 | 7C342B-20 | 7C342B-25 | 7C342B-30 | 7C342B-35

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

tepy Dedicated input to Combinatori- 15 20 25 30 35 ns
al Qutput Dela

tepe I/O Input to Combinatorial 25 32 39 46 55 ns
Output Detay(®

tpoa Dedicated Input to Combinatori- 23 30 37 44 55 ns
al Outgut Delay with Expander
Delay®!

tepa 1/0 input to Combinatorial 33 42 51 60 75 ns
Output Delay with
Expander Delay!®10]

tea Input to Output Enable 15 20 25 30 35 ns
Delay!*7]

ter Input to Output Disable 15 20 25 30 35 ns
Delay!47!

teor Synchronous Clock input to 7 8 14 16 20 ns
Output Delay

tcoz Synchronous Clock to Local 17 20 30 35 42 ns
Feedback to Combinatorial
Outputl4 1]

tgy Dedicated Input or Feedback 10 13 15 20 25 ns

Set-Up Time to Synchronous
Clock Inputl?+14]

te /O Input Set-Up Time to 20 24 29 36 45 ns

Synchronous Clock Inputl”!

t Input Hoid Time from 0 0 0 0 0 ns
Synchronous Clock Input!’]

twH Synchronous Clock input 5 7 8 10 125 ns
HIGH Time

twi Synchronous Clock input 5 7 8 10 12,5 ns
LOW Time

trw Asynchronous Clear Width® 71 | 15 20 25 30 35 ns

tar Asynchronous Clear Recovery | 15 20 25 30 35 ns
Timel 7]

tro Asynchronous Clear to Regis- 15 20 25 30 35 ns
tered Qutput Delal

tow Asynchronous Preset Width*71 | 15 20 25 30 35 ns

teR Asynchronous Preset 15 20 25 30 35 ns
Recovery Timel

o Asynchronous Preset to Regis- 15 20 25 30 35 ns
tered Output Delay”!

ter Synchronous Clock to Local 3 3 3 3 6 ns
Feedback Inputt 13

tp External Synchronous Clock 12 14 16 20 25 ns
Period (1/(faxa)! '

frmaxt External Feedback Maximum 58.8 47.6 345 27.7 222 i MHz
Frequency (1/(tcot + tg1)f* ™4 ‘_

frmaxe Internal Local Feedback 76.9 62.5 55.5 43.4 32.2 . MHz

Maximum Frequency, lesser of
(1/tg1 +1cF)) or (g™
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Military External Synchronous Switching Characteristics® Over Operating Range (continued)
7C342B-15 | 7C342B-20 | 7C342B-25 | 7C342B-30 | 7C342B—35

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

fuaxa :)ata Patfh ?/}atximum Frequency, | 100 714 62.5 50 40 MHz
esser o :
(et + 1) o ircamihee

fmaxa Maximum Register Toggle 100 71.4 62.5 50 40 MHz
Frequency (1/{tyy + typ))*'7

tom Output Data Stable Time from 3 3 3 3 3 ns

Synchronous Clock inputi* 18]

Military External Asynchronous Switching Characteristics!® Over Operating Range

7C342B-15 | 7C342B-20 | 7C342B-25 | 7C342B--30 | 7C3428-35

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

tacon Asynchronous Clock Input to 15 20 25 30 35 ns
Output Dela

tacoz Asynchronous Clock Input to 25 32 39 46 55 ns
Local Feedback to Combinatori-
al Output('®

tas Dedicated Input or Feedback 5 5 5 6 8 ns
Set-Up Time to Asynchronous
Clock Inputl”}

tage /O Input Set-Up Time to 145 17 19 22 28 ns
Asynchrorous Clock Input!’]

tan Input Hold Time from 5 6 6 8 10 ns
Asynchrorious Clock Inputl’t

tawH Asynchronous Clock Input 9 10 11 14 16 ns
HIGH Timel"]

tawe Asynchronous Clock nput 7 8 9 11 14 ns
LOW Timel" 2

tack Asynchronous Clock to Local 11 13 15 18 22 ns
Feedback Input*2"l

tap External Asynchronous Clock 16 18 20 25 30 ns
Period (1/{fuaxag)?

fmaxat External Feedback Maximum 50.0 40 33.3 277 232 MHz
Frequency in Asynchronous
Mode (1/(tacor +tas1))*

fMAxAZ Maximum Internal Asynchro- 62.5 56.5 50 40 33.3 MHz
nous Frequency(43

fraxas Data Path Maximum Fre%uency 66.6 50 40 33.3 28.5 MHz
in Asynchronous Model424

fmaxas Maximum Asynchronous 62.5 55.5 50 40 33.3 MHz
Register Toggle Frequency
Y{tawn + taw) >

taoH Output Data Stable Time from 12 12 15 15 15 ns
Asynchronous Clock Inputt428]
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Military Typical Internal Switching Characteristics Over Operating Range
7C342B-15 | 7C342B-20 | 7C342B-25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. { Max. | Min. | Max. | Min. | Max. | Unit
N Dedicated Input Pad and 3 4 5 7 9 ns
Buffer Delay
tio /0 Input Pad and Buffer Delay 3 4 6 6 9 ns
texp Expander Array Delay 8 10 12 14 20 ns
tLap Logic Array Data Delay 8 10 12 14 16 ns
tLac Logic Array Control Delay 5 7 10 12 13 ns
too Output Buffer and Pad Delay 3 3 5 5 6 ns
trx Output Buffer Enable Delay®®”! 5 5 10 11 13 [ ns
txz Output Butfer Disable Delay 5 5 10 11 13 ns
trsu Register Set-Up Time Relative 4 5 6 8 10 ns
to Clock Signal at Register
tRH Register Hold Time Relative 4 5 6 8 10 ns
to Clock Signal at Register
tLaTCH Flow Through Latch Delay 1 2 3 4 4 ns
tap Register Delay 1 1 1 2 2 ns
tcoms Transparent Mode DelayP?] 1 2 3 4 4 | ns
ten Clock HIGH Time 4 6 8 10 12,5 ns
toL Clock LOW Time 4 6 8 10 12.5 ns
tic Asynchronous Clock Logic Delay 6 8 14 16 18 ns
tics Synchronous Clock Delay 0.5 05 2 2 3 ns
tp Feedback Delay 1 1 1 1 2 ns
tPRE Asynchronous Register Preset 3 3 5 6 7 ns
Time
ter Asynchronous Register Clear 3 3 5 6 7 ns
Time
teow Asynchronous Preset and 3 4 5 6 7 ns
Clear Pulse Width
tecR Asynchronous Preset and 3 4 5 6 7 ns
Clear Recovery Time
tria Programmable interconnect 10 12 14 16 20 ns
Array Delay Time
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CYPRESS
Switching Waveforms

External Combinatorial

DEDICATED INPUT/
170 INPUT

tpp1l7] fppz (6]

COMBINATORIAL
OUTPUT

[P p—
COMBINATORIAL OR e

REGISTERED OUTPUT
l‘—— teall ——m

HIGH-IMPEDANCE o
THREE-STATE b

HIGH-IMPEDANCE
THREE-STATE

L2

VALID OUTPUT

C3428-7

External Synchronous

DEDICATED INPUTS OR
REGISTERED
FEEDBACK]

f—  twy

SYNCHRONOUS
CLOCK

tartpR

ASYNCHRONOQUS
CLEAR/PRESET

troftro

REGISTERED
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T

COMBINATORIAL
OUTPUT FRCM

REGISTERED FEEDBACK (11

C3428-8

External Asynchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK

tagt f* tan tawH —>1% taw
ASYNCHRONOUS
CLOCKINPUT A

ACO1
tawtpw trAteR
ASYNCHRONOUS taoH e
CLEAR/PRESET
tro'tpo
ASYNCHRONOUS
REGISTERED
OUTPUTS
COMBINATCRIAL tacoz
OQUTPUT FROM
ASYNCHRONOUS
REGISTERED C342B-9
FEEDBACK

T
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Switching Waveforms (continued)

Internal Combinatorial

| N
INPUT PIN X
1

le—— tpjp ——
e

o}

110 PIN

je— 1gxp ——»]

EXPANDER
ARRAY DELAY

LOGIC ARRAY
INPUT

LOGIC ARRAY
OUTPUT

Internal Asynchronous

je—— Y ac tLap —

C3428-10

]
CLOCK PIN

CLOCK INTO
LOGIC ARRAY

je— tic —»]
CLOCK FROM
LOGIC ARRAY

RSy —»1e tRy

LOGIC ARRAY
tpia
REGISTER QUTPUT
TO ANOTHER LAB

Internal Synchronous

fcH [ tcL
SYSTEM CLOCK PIN

N —’! pe— 1ics
SYSTEM CLOCK

AT REGISTER M

thsy —»ta— {gH

DATA FROM

LOGIC ARRAY
tRpALATCH —»fe— trD toLRtpRE —jee tkp

REGISTER QUTPUT

TO LOCAL LAB

C3428-11

DATA FROM
LOGIC ARRAY

G342B-12
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Switching Waveforms (continued)

internal Synchronous

CLOCK FROM
LOGIC ARRAY

D top -»}
DATA FROM
LOGIC ARRAY X X
txz 'j 17x
OUTPUT PIN X p HIGH IMPEDANCE l —

STATE —

C3428-13
Ordering Information
Sa‘e:)d Ordering Code Pa(;k':ge Package Type ° ar:g:g

12 CY7C342B-12HC H81 68-Pin Windowed Leaded Chip Carrier | Commercial
CY7C342B-12JC J81 68-l.ead Plastic Leaded Chip Carrier
CY7C342B-12RC R68 68-Pin Windowed Ceramic Pin Grid Array

15 CY7C342B—-15HC/HI H81 68-Pin Windowed Leaded Chip Carrier | Commercial/
CY7C342B-15JC/I J81 | 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7C342B-15RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-15HMB H81 68-Pin Windowed Leaded Chip Carrier | Military
CY7C342B-15RMB Ré8 68-Pin Windowed Ceramic Pin Grid Array

20 CY7C342B~20HC/HI Ha1 68-Pin Windowed Leaded Chip Carrier | Commercial/
CY7C342B-20JC/J) J81 | 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7C342B-20RC/Ri R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-20HMB H81 68-Pin Windowed Leaded Chip Carrier | Military
CY7C342B8-20RMB Reé8 68-Pin Windowed Ceramic Pin Grid Array

25 CY7C342B-25HC/H! MH81 68-Pin Windowed Leaded Chip Carrier | Commercial/
CY7C342B-25JCNI J81 | 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7C342B-25RC R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-25HMB H81 68-Pin Windowed Leaded Chip Carrier | Military
CY7C342B-25RMB R68 68-Pin Windowed Ceramic Pin Grid Array

30 CY7C342B-30HC/HI H81 68-Pin Windowed Leaded Chip Carrier | Commercial/
CY7C342B-30JCAI J81 | 6B-Lead Plastic Leaded Chip Carrier Industrial
CY7C342B-30RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-30HMB H81 68-Pin Windowed Leaded Chip Carrier | Military
CY7C342B-30RAMB R68 68-Pin Windowed Ceramic Pin Grid Array

35 CY7C342B-35HC/HI H81 68-Pin Windowed Leaded Chip Carrier | Commercial/
CY7C342B-35JC/J] JB1 | 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7C342B-35RC/R1 Re8 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-35HMB H81 68-Pin Windowed Leaded Chip Catrier | Military
CY7C342B-35RAMB R&8 68-Pin Windowed Ceramic Pin Grid Array
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,23
Vi 1,2,3
ViL 1,2,3
lix 1,2,3
loz 1,2,3
leet 1.2,3

Switching Characteristics

Parameter Subgroups

tpo1 7,8,9,10, 11
tepz 7,8,9,10, 11
tepa 7.8,9,10, 11
tcot 7,8,9,10, 11
sy 7, 8,9, 10, 11
1go 7.8,9,10, 1
ty 7.8,9,10, 11
twh 7,8,9,10, 11
twa 7.8,9, 10, 11
tro 7,8,9,10, 11
teo 7,8,9, 10, 11
tacot 7,8,9,10, 11
tast 7.8,9 10, 11
tam 7,8,9,10, 11
Lawn 7.8,9,10, 11
taw 7,8,9,10, 11
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