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64-Macrocell MAX® EPLD

Features Functional Description

« 64 MAX® macrocells in four LABs The CY7C343 is a high-performance, high-density erasable
programmable logic device, available in 44-pin PLCC and
HLCC packages.

) The CY7C343 contains 64 highly flexible macrocells and 128
+ 0.8-micron double-metal CMOS EPROM technology expander product terms. These resources are divided into four
« Available in 44-pin HLCC, PLCC Logic Array Blocks (LABs) connected through the Program-
mable Inter-connect Array (PIA). There are eight input pins,
one that doubles as a clock pin when needed. The CY7C343
also has 28 1/0O pins, each connected to a macrocell (six for
LABs A and C, and eight for LABs B and D). The remaining 36
macrocells are used for embedded logic.

The CY7C343 is excellent for a wide range of both
synchronous and asynchronous applications.

» Eightdedicated inputs, 24 bidirectional 1/O pins
* Programmable interconnect array

* Lowest power MAX device
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Selection Guide

7C343-20 7C343-25 7C343-30 7C343-35 Unit
Maximum Access Time 20 25 30 35 ns
Maximum Operating Current Commercial 135 135 135 135 mA
Military 225 225 225 225
Industrial 225 225 225 225
Maximum Standby Current Commercial 125 125 125 125 mA
Military 200 200 200 200
Industrial 200 200 200 200

Cypress Semiconductor Corporation . 3901 North First Street . San Jose, CA 95134 . 408-943-2600
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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 outputs of every
macrocell within the device and the 1/O 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 config-
uration, simplifies design by ensuring that internal signal
skews or races are avoided. The resultis simpler designimple-
mentation, often in a single pass, without the multiple internal
logic placement and routing iterations required for a program-
mable gate array to achieve design timing objectives.

Timing Delays

Timing delays within the CY7C343 may be easily determined
using Warp®, Warp Professional™, or Warp Enterprise™
software. The CY7C343 has fixed internal delays, allowing the
user to determine the worst case timing delays for any design.

Design Recommendations

Operation of the devices described herein with conditions
above those listed under “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 operational sections of
this data sheet is not implied. Exposure to absolute maximum
ratings conditions for extended periods of time may affect
device reliability. The CY7C343 contains circuitry to protect
device pins from high static voltages or electric fields;
however, normal precautions should be taken to avoid
applying any voltage higher than maximum rated voltages.

For proper operation, input and output pins must be
constrained to the range GND < (V| of Voyt) < Ve Unused
inputs must always be tied to an appropriate logic level (either
Vce or GND). Each set of V¢ and GND pins must be
connected together directly at the device. Power supply
decoupling capacitors of at least 0.2 uF must be connected
between V¢ and GND. For the most effective decoupling,
each V¢ pin should be separately decoupled to GND, directly
at the device. Decoupling capacitors should have good
frequency response, such as monolithic ceramic types.

Document #: 38-03015 Rev. *B

Timing Considerations

Unless otherwise stated, propagation delays do not include
expanders. When using expanders, add the maximum
expander delay tgxp to the overall delay. Similarly, there is an
additional tpp delay for an input from an 1/O pin when
compared to a signal from a straight input pin.

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

When expander logic is used in the data path, add the appro-
priate maximum expander delay, texp t0 tg;. Determine which
of U(twy + twy), lltcor, or U(texp + ts1) 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
tasy if all inputs are on dedicated input pins. If any data is
applied to an I/O pin, tag, must be used as the required set-up
time. If (tASZ + tAH) is greater than tacor 1/(tASZ + tAH)
becomes the limiting frequency in the data path mode unless
L(tawn * tan) is less than 1/(tago + tap)-

When expander logic is used in the data path, add the appro-
priate maximum expander delay, texp t0 tpg;. Determine
which of 1/(tAWH + tAWL)' 1/tAC01’ or 1/(tEXP + tASl) is the
lowest frequency. The lowest of these frequencies is the
maximum data path frequency for the asynchronous configu-
ration.

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

The parameter tyo indicates the system compatibility of this
device when driving subsequent registered logic with a
positive hold time and using the same clock as the CY7C343.

In general, if tyon 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 voltage
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 second device’s clock signal path
adding an additional delay (texp), 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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Figure 1. CY7C343 Internal Timing Model
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Maximum Ratings DC Output Current, per Pin...................... —25 mA to +25 mA
(1] _ +

(Above which the useful life may be impaired. For user guide- DC Input Voltagel™ ... 3.0V to +7.0V

lines, not tested.) DC Program Voltage...........ccccvverririiiiiininie e 13.0v

Storage Temperature ................................ —65°C to +150°C Static Discharge Voltage ........................................... > 1100V

. . (per MIL-STD-883, method 3015)

Ambient Temperature with

Power Applied.........cccoiiiiiiiicn 0°Cto +70°C Operating Range[zl

Maximum Junction Temperature :

(Under Bias).......ccooviiviiiiiiiiiici e 150°C Rang.e Ambient Temperature Vee

Supply Volt ©G d Potential 2 0V 10 +7.0V Commercial |0°C to +70°C 5V 5%

upr)y oltage to .ro-un - otential ............... —2.0Vto +7. ndustial —10°C 10 +85°C 5V 110%
Maximum Power Dissipation............cccoeeveviiiiininnnns 2500 mW Military Z55°C to +125°C (Case) 5V £10%
DC Ve or GND CUtrent.......occvvevceiiiiiieniecie 500 mA
Electrical Characteristics Over the Operating Range!®!

Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vee = Min,, lgy =-4.0 mA 2.4 \Y
VoL Output LOW Voltage Vee = Min,, Ig. =8 mA 0.45 \Y
ViH Input HIGH Level 2.2 Vee + 03| V
VL Input LOW Level -0.3 0.8 \%
lix Input Current GND < V|y £ Ve -10 +10 pA
loz Output Leakage Current Vg = Vcc or GND —-40 +40 pA
los Output Short Circuit Current Vce = Max., Vour = 0.5VI% ] -30 -90 | mA
lcct Power Supply Current (Standby) V| =Vcc or GND Commercial 125 mA

(No Load) Military/Industrial 200 mA
lcco Power Supply Current!®] V| =Vc or GND ([Igl%] Commercial 135 mA
Load) f=1.0 MHz™ Military/Industrial 225 mA
tr Recommended Input Rise Time 100 ns
1= 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 Vout = 2.0V, f= 1.0 MHz 10 pF
AC Test Loads and Waveformsl!”
R1 464Q R1 4640
O AA— O A—
v v ALL INPUT PULSES
OUTPUT p OUTPUT p 3.0V L 90%
90% 0
! | 10% 10%
50 pF $ R2 5 pF $ R2 GND
I j 2500 I jLZSOQ <5 - - < 6ns
INCLUDING == == INCLUDING &= = =0ons =

JIG AND - JIG AND
score @ score  (®)
Equivalent to: THEVENIN EQUIVALENT (commercial/military)
163 Q
OUTPUTe A o 1.75V

Notes:

. Minimum DC input is —0.3V. During transitions, the inputs may undershoot to —2.0V for periods less than 20 ns.
. The Voltage on any input or 1/0O pin cannot exceed the power pin during power-up.

. Typical values are for Ty = 25°C and V¢ = 5V.

test problems caused by tester ground degradation.
. Guaranteed but not 100% tested.

. Measured with device programmed as a 16-bit counter in each LAB. This parameter is tested periodically by sampling production material.

1

2

3

4. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vgyt = 0.5V has been chosen to avoid
5

6

7

. Part (a) in AC Test Load and Waveforms is used for all parameters except tgg and tyz, which is used for part (b) in AC Test Load and Waveforms. All external

timing parameters are measured referenced to external pins of the device.

Document #: 38-03015 Rev. *B
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External Synchronous Switching Characteristics Over Operating Range [}

3

7C343-20 7C343-25
Parameter Description Min. | Max. | Min. | Max. | Unit
tpp1 Dedicated Input to Combinatorial Output Delay!® Com'l/ind 20 25 | ns
Mil 20 25
tpp2 I/0 Input to Combinatorial Output Delay!} Com'l/ind 32 39 | ns
Mil 32 39
tpp3 Dedicated Input to Combinatorial Output Delay with Expander |Com’l/Ind 30 37 ns
Delay!t® Mil 30 37
tppa 5{1(]) Input to Combinatorial Output Delay with Expander Delay[5' Com’l/Ind 42 51 ns
42 51
ten Input to Output Enable Delay ®! Com'l/Ind 20 25 | ns
Mil 20 25
ter Input to Output Disable Delay: ©l Com’l/Ind 20 25 | ns
Mil 20 25
tco1 Synchronous Clock Input to Output Delay Com’l/Ind 12 14 ns
Mil 12 14
tcoz Synchronous Clock to Local Feedback to Combinatorial Com’l/Ind 25 30 ns
Outputl> 12 Vil 30
ts1 Dedicated In{)ut or Feedback Set-Up Time to Synchronous Com'l/ind | 12 15 ns
Clock Inputf® Vil 15
tsp I/0 Input Set-Up Time to Synchronous Clock Input® 13! Coml/ind | 24 30 ns
Mil 24 30
ty Input Hold Time from Synchronous Clock Input®! Coml/ind | 0 0 ns
Mil 0 0
twH Synchronous Clock Input HIGH Time Com’l/Ind 6 8 ns
Mil 6 8
i Synchronous Clock Input LOW Time Com’l/Ind 6 8 ns
Mil 6 8
trw Asynchronous Clear Width &l Com'l/ind | 20 25 ns
Mil 20 25
trr Asynchronous Clear Recovery Timel® & Com'l/ind | 20 25 ns
Mil 20 25
tro Asynchronous Clear to Registered Output Delay!®! Com’l/Ind 20 25 | ns
Mil 20 25
Notes:

8. This specification is a measure of the delay from input signal applied to a dedicated input (44-pin PLCC input pin 9, 11, 12, 13, 31, 33, 34, or 35) 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 I/O pin, an additional delay equal to tp) should be added to the comparable delay
for a dedicated input. If expanders are used, add the maximum expander delay tgyp to the overall delay for the comparable delay without expanders.

9. This specification is a measure of the delay from input signal applied to an 1/0 macrocell pin to any output. This delay assumes no expander terms are used to
form the logic function.

10. This specification is a measure of the delay from an input signal applied to a dedicated input (44-pin PLCC input pin 9, 11, 12, 13, 31, 33, 34, or 35) 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 parameter is tested periodically by sampling production material.

11. 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.

12. This specification is a measure of the delay from synchronous register 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 LAB. This
parameter is tested periodically by sampling production material.

13. If data is applied to an I/O input for capture by a macrocell register, the I/O pin set-up time minimums should be observed. These parameters are ts for synchronous
operation and tas, for asynchronous operation..

Document #: 38-03015 Rev. *B Page 6 of 19
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External Synchronous Switching Characteristics Over Operating Range (continued)[’]
7C343-20 7C343-25
Parameter Description Min. | Max. | Min. | Max. | Unit
PR Asynchronous Preset Recovery Timel® &l Com’l/ind | 20 25 ns
Mil 20 25
tpo Asynchronous Preset to Registered Output Delay[S] Com’l/Ind 20 25 ns
Mil 20 25
ter Synchronous Clock to Local Feedback Input® 4] Com'l/ind 3 3 ns
Mil 3 3
tp External Synchronous Clock Period (1/fyjax3)™ Com'l/ind | 12 16 ns
Mil 12 16
faaxt External Maximum Frequency (1/(tcoy +ts))™ ™ Com'l/ind | 41.6 34 MHz
Mil 41.6 34
fvaxe Internal Local Feedback Maximum Frequency, lesser of (1/(ts; |Com’l/Ind | 66.6 55 MHz
+tep)) or (Utgop)® 2! il 66.6 55
fvaxas Data Path Maximum Frequency, least of 1/(tyy_+tyn), 1(tsy + 1), |Com’l/Ind | 83.3 62.5 MHz
or (o)™ 17 Mil 83.3 62.5
fiaxa Maximum Register Toggle Frequency (1/(ty i)™ & Com’l/ind | 83.3 62.5 MHz
Mil 83.3 62.5
ton Output Data Stable Time from Synchronous Clock Input™ I [Com’liind | 3 3 ns
Mil 3 3
tew Asynchronous Preset Width[ ! Com'l/ind | 20 25 ns
Mil 20 25
Notes:

14. This specification is a measure of the delay associated with the internal register feedback path. This is the delay from synchronous clock to LAB logic array input.
This delay plus the register set-up time, tg;, 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.

15. This specification indicates the guaranteed maximum frequency, in synchronous mode, at which a state machine configuration with external feedback can operate.
It is assumed that all data inputs and feedback signals are applied to dedicated inputs.

16. 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 frequency can still be observed as long as this frequency is less than 1/tco;. All feedback is assumed to be local, originating within

the same LAB..

17. This frequency indicates the maximum frequency at which the device may operate in data path mode. This delay assumes data input signals are applied to
dedicated inputs and no expander logic is used.

18. This specification indicates the guaranteed maximum frequency, in synchronous mode, at which an individual output or buried register can be cycled.

19. This parameter indicates the minimum time after a synchronous register clock input that the previous register output data is maintained on the output pin.

Document #: 38-03015 Rev. *B
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External Synchronous Switching Characteristics Over Operating Range (continued)!”]
7C343-30 | 7C343-35
Parameter Description Min. | Max. | Min. | Max. | Unit
tpp1 Dedicated Input to Combinatorial Output Delay!®! Com'l/ind 30 35 | ns
Mil 30 35
tpp2 /0 Input to Combinatorial Output Delay!} Com'l/Ind 44 53 | ns
Mil 44 53
tpp3 Dedicated Input to Combinatorial Output Delay with Expander  |Com’l/Ind 44 55 ns
Delay[*® Mil 44 55
tppa I/O Input to Combinatorial Output Delay with Expander Delay[5' Hlcom'l/ind 58 73 ns
Mil 58 73
ten Input to Output Enable Delay ®! Com'’l/Ind 30 35 | ns
Mil 30 35
ter Input to Output Disable Delay &l Com'l/Ind 30 35 | ns
Mil 30 35
tco1 Synchronous Clock Input to Output Delay Com’l/Ind 16 20 ns
Mil 16 20
tcop Synchronous Clock to Local Feedback to Combinatorial Output®™ 4| Com'l/Ind 35 42 | ns
Mil 35 42
ts1 Dedicated Input or Feedback Set-Up Time to Synchronous Clock |Com’l/ind | 20 25 ns
Inputl® Mil 20 25
tsp /0 Input Set-Up Time to Synchronous Clock Input!® 13! Com'l/ind | 35 42 ns
Mil 35 42
ty Input Hold Time from Synchronous Clock Input®! Coml/iind | 0O 0 ns
Mil 0 0
twH Synchronous Clock Input HIGH Time Com’l/ind | 10 12.5 ns
Mil 10 12.5
i Synchronous Clock Input LOW Time Com’l/ind | 10 12,5 ns
Mil 10 12.5
trw Asynchronous Clear Width™ &l Com'l/ind | 30 35 ns
Mil 30 35
trr Asynchronous Clear Recovery Timel Com'lind | 30 35 ns
Mil 30 35
tro Asynchronous Clear to Registered Output Delay!®! Com’l/Ind 30 35 | ns
Mil 30 35
tpr Asynchronous Preset Recovery Timel> ! Com'l/ind | 30 35 ns
Mil 30 35
tpo Asynchronous Preset to Registered Output Delay[B] Com’l/Ind 30 35 ns
Mil 30 35
ter Synchronous Clock to Local Feedback Input!> 14 Com'l/ind 3 5 | ns
Mil 3 5
tp External Synchronous Clock Period (1/fyjax3)™ Com'l/ind | 20 25 ns
Mil 20 25
fraxa External Maximum Frequency (1/(tcoy +tsp))> ™ Com'l/ind | 27 22.2 MHz
Mil 27 22.2
Page 8 of 19
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External Synchronous Switching Characteristics Over Operating Range (continued)!”]
7C343-30 | 7C343-35
Parameter Description Min. | Max. | Min. | Max. | Unit
fmaxe Internal Local Feedback Maximum Frequency, lesser of (1/(tg; + |Com’l/Ind | 43 33 MHz
tc)) or (1/t001)5 16] Mil 43 33
fuaxa Data Path Maxnmum Frequency, least of 1/(ty + twn), Utss + 1), |Com’l/ind | 50 40 MHz
or (Ucoy)™ Mil 50 40
fuaxa Maximum Register Toggle Frequency (1/(tyy +iy)> & Com'l/ind | 50 40 MHz
Mil 50 40
ton Output Data Stable Time from Synchronous Clock Input!® 1! Com'’l/Ind ns
Mil 3 3
tow Asynchronous Preset Width[® &l Com'lind | 30 35 ns
Mil 30 35
External Asynchronous Switching Characteristics Over Operating Range ']
7C343-20 7C343-25
Parameter Description Min. | Max. | Min. | Max. | Unit
tacol Asynchronous Clock Input to Output Delay®! Com’l/Ind 20 12 ns
Mil 20
tacoz Asynchronous Clock Input to Local Feedback to Combinatorial | Com’l/Ind 32 25 ns
Outputt®® Mil 32 25
tasy Dedicated Inf)ut or Feedback Set-Up Time to Asynchronous |Com'l/Ind | 4 40 ns
Clock Input il 4 40
tas2 I/O Input Set-Up Time to Asynchronous Clock Input[B] Com'l/ind | 15 5 ns
Mil 15 5
tan Input Hold Time from Asynchronous Clock Input®! Coml/nd| 5 20 ns
Mil 5 20
tawH Asynchronous Clock Input HIGH Timel®! Coml/ind | 9 ns
Mil 9 6
tawL Asynchronous Clock Input LOW Timel®21] Com'l/ind | 7 1 ns
Mil 7 11
tack Asynchronous Clock to Local Feedback Input!® 2% Com'l/ind 13 ns
Mil 13 9
tap External Asynchronous Clock Period (1/fyaxaa)®™ Com'l/ind | 16 15 | ns
Mil 16 15
fvaxal External MaX|mum Frequency in Asynchronous Mode 1/(taco; |[Com’l/ind | 41.6 20 MHz
hs)” Mil 416 20
Notes:

20. 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 to a dedicated input pin and all feedback is within a single LAB. This parameter is tested periodically by sampling production material.

21. This parameter is measured with a positive-edge triggered clock at the register. For negative edge triggering, the tayy and tay, parameters must be swapped. If a
given input is used to clock multiple registers with both positive and negative polarity, tay should be used for both tayy and tapy, -

22. This specification is a measure of the delay associated with the internal register feedback path for an asynchronous clock to LAB logic array input. This delay

plus the asynchronous register set-up time, tag;.

, is the minimum internal period for an internal asynchronously clocked state machine configuration. This delay is for feedback

within 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.
23. 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.

Document #: 38-03015 Rev. *B
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External Asynchronous Switching Characteristics Over Operating Range (continued)!”]
7C343-20 7C343-25
Parameter Description Min. | Max. | Min. | Max. | Unit
fiaxaz Maximum Internal Asynchronous Frequency 24 Com'l/ind | 58.8 33 MHz
Mil 58.8 50
fraxAs Data Path Maximum Frequency in Asynchronous Mode 2 [Com'l/ind | 50 50 MHz
Mil 50
fvaxaa Maximum Asynchronous Register Toggle Frequency 1/(tayyy + [Com’l/ind | 62.5 40 MHz
taw ) 2 Mil 62.5 40
taoH Output Data Stable Time from Asynchronous Clock Input™ 27 [Com'l/ind | 12 15 ns
Mil 12 15
External Asynchronous Switching Characteristics Over Operating Range [']
7C343-30 7C343-35
Parameter Description Min. | Max. | Min. | Max. |Unit
tacor Asynchronous Clock Input to Output Delay!®l Com'l/Ind 30 35 | ns
Mil 30 35
taco? Asynchronous Clock Input to Local Feedback to Combinatorial |Com’l/Ind 46 55 ns
Output” Mil 46 55
tast Dedicated In]put or Feedback Set-Up Time to Asynchronous |Com’l/Ind 6 8 ns
Clock Inputl® Vil 6 8
taso I/0 Input Set-Up Time to Asynchronous Clock Inputl® Com'l/ind | 25 30 ns
Mil 25 30
tAH Input Hold Time from Asynchronous Clock Input[8] Com’l/ind 8 10 ns
Mil 8 10
tawH Asynchronous Clock Input HIGH Timel®! Coml/ind | 14 16 ns
Mil 14 16
AL Asynchronous Clock Input LOW Timel® 21 Coml/ind | 11 14 ns
Mil 11 14
tack Asynchronous Clock to Local Feedback Input!® 2% Com'l/ind 18 22 | ns
Mil 18 22
tap External Asynchronous Clock Period (1/fyaxaa)® Com'l/ind | 25 30 ns
Mil 25 30
fvaxal External Maximum Frequency in Asynchronous Mode 1/(tpcoq [Com’l/ind | 27 23 MHz
+tag)> 2 Mil 27 23
fraxaz Maximum Internal Asynchronous Frequency™ 24! Com'l/ind | 40 33 MHz
Mil 40 33
frAxA3 Data Path Maximum Frequency in Asynchronous Mode 2 [Com'lind | 33 28 MHz
Mil 33 28
fvaxaa Maximum Asynchronous Register Toggle Frequency 1/(tayy + [Com’l/ind | 40 33 MHz
taw))* 29 Mil 40 33
Notes:

24. This specification indicates the guaranteed maximum frequency at which an asynchronously clocked state machine with internal-only feedback can operate.
This parameter is determined by the lesser of (1/tacg + tasy)) or (M(tawn Haw)). If register output states must also control external points, this frequency can still be observed
as long as this frequency is less than 1ftacoy-

25. This frequency is the maximum frequency at which the device may operate in the asynchronously clocked data path mode. This specification is determined by
the least of 1/(tawn *+ tawr), 1/(tas: + tan) OF Ltacos. It assumes data and clock input signals are applied to dedicated input pins and no expander logic is used.

26. 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 signal applied to an external dedicated input pin.

27.This parameter indicates the minimum time that the previous register output data is maintained on the output after an asynchronous register clock input.

Document #: 38-03015 Rev. *B
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External Asynchronous Switching Characteristics Over Operating Range (continued)!”]

— ™
“—~ USE ULTRA37000™ FOR

wu

7C343-30 7C343-35
Parameter Description Min. | Max. | Min. | Max. |Unit
tAOH Output Data Stable Time from Asynchronous Clock Input[5' 27T [com'l/ind 15 15 ns
Mil 15 15
Internal Switching Characteristics Over Operating Range ["]
7C343-20 7C343-25
Parameter Description Min. Max. Min. Max. Unit

N Dedicated Input Pad and Buffer Delay Com’l/Ind 4 5 ns
Mil 4 5

tio I/0 Input Pad and Buffer Delay Com’l/Ind 4 5 ns
Mil 4 5

texp Expander Array Delay Com’l/Ind 10 12 ns
Mil 10 12

tLAD Logic Array Data Delay Com’l/Ind 10 12 ns
Mil 10 12

fLac Logic Array Control Delay Com’l/Ind 8 10 ns
Mil 8 10

top Output Buffer and Pad Delay Com’l/Ind 4 5 ns
Mil 4

tox Output Buffer Enable Delay”®! Com'l/ind 8 10 ns
Mil 8 10

txz Output Buffer Disable Delay Com’l/Ind 8 10 ns
Mil 8 10

trRsu Register Set-Up Time Relative to Clock Signal | Com’l/Ind 4 6 ns

at Register il 4 6
trH Register Hold Time Relative to Clock Signal at | Com’l/Ind 4 6 ns
Register il 4 6

tATCH Flow-Through Latch Delay Com’l/Ind 2 3 ns
Mil 2 3

trD Register Delay Com’l/ Ind 1 1 ns
Mil 1 1

tcomB Transparent Mode Delay!®”! Com'l/ind 2 3 ns
Mil 2 3

ten Clock HIGH Time Com’l/Ind 6 8 ns
Mil 6 8

toL Clock LOW Time Com’l/Ind 6 8 ns
Mil 6 8

tic Asynchronous Clock Logic Delay Com’l/Ind 12 14 ns
Mil 12 14

tics Synchronous Clock Delay Com’l/Ind 2 2 ns
Mil 2 2

Notes:

28. Sample tested only for an output change of 500 mV.
29. This specification guarantees the maximum combinatorial delay associated with the macrocell register bypass when the macrocell is configured for combinatorial
operation.
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Internal Switching Characteristics Over Operating Range (continued)!’]
7C343-20 7C343-25
Parameter Description Min. Max. Min. Max. Unit
= Feedback Delay Com’l/Ind 1 1 ns
Mil 1 1
tpRE Asynchronous Register Preset Time Com’l/Ind 4 5 ns
Mil 4 5
tolr Asynchronous Register Clear Time Com’l/Ind 4 5 ns
Mil 4 5
tecw Asynchronous Preset and Clear Pulse Width |Com’l /Ind 4 5 ns
Mil 4 5
tpcr Asynchronous Preset and Clear Recovery  |Com’l/Ind 4 5 ns
Time Mil 4 5
tpia Programmable Interconnect Array Delay Time|Com’l/Ind 12 14 ns
Mil 12 14
Internal Switching Characteristics Over Operating Range ["]
7C343-30 7C343-35
Parameter Description Min. Max. Min. Max. Unit
N Dedicated Input Pad and Buffer Delay Com’l/ind 7 9 ns
Mil 7
tio I/0 Input Pad and Buffer Delay Com’l/Ind 5 7 ns
Mil 5
texp Expander Array Delay Com’l/ind 14 20 ns
Mil 14 20
tLaD Logic Array Data Delay Com’l/ind 14 16 ns
Mil 14 16
tLac Logic Array Control Delay Com’l/ind 12 13 ns
Mil 12 13
top Output Buffer and Pad Delay Com’l/Ind 5 6 ns
Mil 5 6
trx Output Buffer Enable Delay?®! Com'l/Ind 11 13 ns
Mil 11 13
tyz Output Buffer Disable Delay Com’l/Ind 11 13 ns
Mil 1 13
trsu Register Set-Up Time Relative to Clock Signal |Com’l/Ind 8 10 ns
at Register il 8 10
trH Register Hold Time Relative to Clock Signal at | Com’l/Ind 8 12 ns
Register il 8 12
tATCH Flow-Through Latch Delay Com’l/Ind 4 4 ns
Mil 4 4
trRD Register Delay Com’l/Ind 2 2 ns
Mil 2 2
tcoms Transparent Mode Delay?”! Com'l/Ind 4 4 ns
Mil 4 4
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Internal Switching Characteristics Over Operating Range (continued)!’]

wu

7C343-30 7C343-35
Parameter Description Min. Max. Min. Max. Unit
teH Clock HIGH Time Com’l/Ind 10 12.5 ns
Mil 10 125
toL Clock LOW Time Com’l/Ind 10 12.5 ns
Mil 10 125
tic Asynchronous Clock Logic Delay Com’l/ind 16 18 ns
Mil 16 18
tics Synchronous Clock Delay Com’l/Ind 2 3 ns
Mil 2 3
tep Feedback Delay Com’l/Ind 1 2 ns
Mil 1 2
tprRE Asynchronous Register Preset Time Com’l/Ind 6 7 ns
Mil 6 7
toir Asynchronous Register Clear Time Com’l/Ind 6 7 ns
Mil 6 7
tecw Asynchronous Preset and Clear Pulse Width |Com’l/Ind 6 7 ns
Mil 6 7
tpcr Asynchronous Preset and Clear Recovery  |Com’l/Ind 6 7 ns
Time Mil 6 7
tpia Programmable Interconnect Array Delay Time|Com’l/Ind 16 20 ns
Mil 16 20
Switching Waveforms
External Combinatorial
DEDICATED INPUT/ X
I/0 INPUT
«—— tpp1 /tpp2
COMBINATORIAL
OUTPUT
|<— ter —
COMBINATORIAL OR -5 HIGH-IMPEDANCE
REGISTERED OUTPUT - THREE-STATE

I‘—tER ji
HIGH-IMPEDANCE
THREE-STATE VALID OUTPUT
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Switching Waveforms (continued)

wu

External Synchronous
DEDICATED INPUTS (%R

REGISTERED FEEDBACK
ts1 e ty twH —>e— ty —>]
SYNCHRONOUS s —/_¥
CLOCK N/

—>» lco1 trRw/tpw trRr/tPR —>1
ASYNCHRONOUS ton > <
CLEAR/PRESETIS]
tro/tPo
REGISTERED
OUTPUTS
>|

tco2

K

COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACK [12]

External Asynchronous

DEDICATEDINPUTSOR
REGISTERED

8
FEEDBACK [8] tas1 > tan tawH —>e tawL —>
ASYNCHRONOUS Y4 N\
CLOCK INPUT / N/
taco1
trRwtpw tRrtPR —
ASYNCHRONOUS taoq —  |e—
CLEAR/PRESET [8]
tro/tro

ASYNCHRONOUS REGISTERED
OUTPUTS

>/

tacoz

T

COMBINATORIAL OUTPUT FROM
ASYNCH. REGISTERED FEEDBACK

Internal Combinatorial

| tiN
INPUT PIN >‘<
f

tpia
O [
1/0 PIN
— tEXP —>
EXPANDER
ARRAY DELAY
l«— fac tLap —>
LOGIC ARRAY
INPUT
LOGIC ARRAY
OUTPUT
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SW|tch|ng Waveforms (continued)

CY7C343

Internal Asynchronous

I:: tawH | tawL
tr |

CLOCK PIN

i —]

|
N —>

A N ———

f<— tic —>
%S tcLrtPRE —>|<— trD

CLOCK INTO
LOGIC ARRAY

CLOCK FROM
LOGIC ARRAY

trsu

DATA FROM
LOGIC ARRAY

—>l try q(

tRo.fLATCH —>|<— trD 43/

REGISTER OUTPUT
TO LOCAL LAB

J

Internal Synchronous

SYSTEM CLOCK PIN

N —>|

e tICS

SYSTEM CLOCK
AT REGISTER

tRSU — tRH

DATA FROM
LOGIC ARRAY

Output Mode

CLOCK FROMM
LOGIC ARRAY

trp | lob —>

Loy X X >|§ >|S
tzx
OUTPUT PIN X HIGH IMPEDANCE | /—
STATE Ne——
Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
20 CY7C343-20JC/JI J67 44-L ead Plastic Leaded Chip Carrier Commercial/Industrial
25 CY7C343-25HC/HI H67 44-Pin Windowed Leaded Chip Carrier Commercial/Industrial
CY7C343-25JC/JI J67 44-Lead Plastic Leaded Chip Carrier
30 CY7C343-30HC/HI H67 44-Pin Windowed Leaded Chip Carrier Commercial/Industrial
CY7C343-30JC/JI J67 44-Lead Plastic Leaded Chip Carrier
CY7C343-30HMB H67 44-Pin Windowed Leaded Chip Carrier Military
35 CY7C343-35HC/HI H67 44-Pin Windowed Leaded Chip Carrier Commercial/Industrial
CY7C343-35JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C343-35HMB H67 44-Pin Windowed Leaded Chip Carrier Military
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MILITARY SPECIFICATIONS Switching Characteristics
Group A Subgroup Testing PpE——— Subgroups
DC Characteristics tpp1 7,8,9,10, 11
Parameters Subgroups tpp2 7,8,9, 10, 11
VoH 1,23 tpp3 7,8,9,10, 11
VoL 1,2,3 tcor 7,8,9,10, 11
Viy 1,2,3 ts 7,8,9,10, 11
Vi 1,23 Iy 7,8,9,10, 11
lix 1,23 tacol 7,8,9,10, 11
loz 1,23 tacoz 7,8,9,10, 11
lcca 1,2,3 tas 7,8,9,10, 11
tAH 7,8,9,10, 11
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44-Pin Windowed Leaded Chip Carrier H67

=7 CYPRESS
Package Diagrams
.80 DIA. LENS
PIN 1
O u ‘
O i
0 H 685
( il 695
T - - e
0 D658
O u
O | ul
O D
N = p g g g
642 .
658
- 685
' 695

Document #: 38-03015 Rev. *B

.035 X 45°—=

SEE
VIEW A

f

DIMENSIONS IN INCHES

006
.010

.008 1_77

MIN.
MAX.

olo

SEATING PLANE

I

VIEW A

51-80079-**

jett—
ol
3
W

Page 17 of 19



= USE ULTRA37000™ FOR

%l__g CYPRESS ALL NEW DESIGNS CY/7C343

Package Diagrams (continued)

m

44-Lead Plastic Leaded Chip Carrier J67
DIMENSIONS IN INCHES ﬂ%

SEATING PLANE

PIN #1 ID
N B —— |§| o W W | ! o W W o W f—q
] ya _
70 39
[
[
g —t
0685 0.650 0 — -
0635 6% [ anis gas
g 0.055
0
. i
[
170 29 T
0.023 |
g i e 0033 L}
i 2 0.020 MIN.
%2%08 1 - %.?g.ill..
0695 1 0.180

51-85003-*A

Warp is a registered trademark, and Ultra37000, Warp Professional and Warp Enterprise are trademarks, of Cypress Semicon-
ductor Corporation.
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