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e 192 macrocells in 12 LABs
o 8 dedicated inputs, 64 bidirectional
1/O pins
e Programmable interconnect array
o 384 expander product terms
e Available in 84-pin HLCC, PLCC, and
PGA packages
Functional Description
The CY7C341and CY7C341B areErasable
Programmable Logic Devices (EPLD) in
which CMOS EPROM cells are used to con-
figure logic functions within the device. The
MAX architecture is 100% user configurable
allowing the devices to accommodate a vari-
ety of independent logic functions.
The 192 macrocells in the CY7C341 and
CY7C341Baredividedinto12Logic Array
Blocks (LABs), 16 per LAB. Thereare 384
expander product terms, 32 per LAB, tobe
used and shared by the macrocells 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 CY7C341
and CY7C341B allows them to be used
in a wide range of applications, from re-
placement of large amounts of 7400 series
TTL logic, to complex controllers and mul-
tifunction chips. With greater than 37 times
the functionality of 20-pin PLDs, the
CY7C341 and CY7C341B allows the re-
placement of over 75 TTL devices. By re-
placing large amounts of logic, the
CY7C341 and CY7C341B reduces board
space, part count, and increases system
reliability.
Each LAB contains 16 macrocells. In
LABs A, E G,and L, 8 macrocells are con-
nected to 1/0 pins and 8 are buried, while
forLABsB,C,D,E,H,1,J,and K, 4 macro-
cells are connected to I/O pins and 12 are
buried. Moreover, in addition to the YO
and buried macrocells, there are 32 single
product termlogicexpandersineach LAB.
Theirusegreatlyenhances the capability of
the macrocellswithout increasing the num-
ber of product terms in each macrocell.
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Logic Array Blocks

There are 12 logic array blocks in the
CY7C341and CY7C341B. EachLLAB con-
sists of a macrocell array containing 16 ma-
crocells, anexpander product termarraycon-
taining 32 expanders, and an I/O block. The
LAB is fed by the programmable intercon-
nect artay and the dedicated input bus. All
macrocell feedbacks go to the macrocell
array, the expander array, and the program-
mable interconnect array. Expanders feed
themselves and the macrocell array. All I/O
feedbacks go to the programmable intercon-
nect array so that they may be accessed by
macrocells in other LABs as well as the ma-
crocellsinthe LABinwhich theyaresituated.

Externally, the CY7C341 and CY7C341B
provide 8 dedicated inputs, one of which may
be used as a system clock. There are 64 1/O
pins that may be individually configured for
input, output, or bidirectional data flow.

Programmable Interconnect Array

The Programmable Interconnect Array
(PIA) solves interconnect limitations by
routing only the signals needed by each log-
ic array block. The inputs to the PIA are
the outputs of every macrocell within the
device and the J/O pin feedback of every
pin on the device.

Unlike masked or programmable gate ar-
rays, which induce variable delay depen-
dent on routing, the PIA has a fixed delay.
This eliminates undesired skews among
logicsignals,whichmaycause glitchesinin-
ternalor externallogic. The fixed delay, re-
gardless of programmable interconnect
arrayconfiguration, simplifiesdesignbyas-
suring that internal signal skews or races
areavoided. Theresultisease of designim-
plementation, often in a single pass, with-
out the multiple internal logic placement
and routing iterations required for a pro-
grammable gate array to achieve design
timing objectives.

Timing Delays

Timing delays within the CY7C341 and
CY7C341B may be easily determined us-

192-Macrocell MAX® EPLD

ing Warp software or by the mode! shown
in Figurel. The CY7C341 and
CY7C341B have fixed internal delays, al-
lowing the user to determine the worst
case timing delays for any design. For
complete timing information, the Warp
software provides a timing simulator.
Design Recommendations

For proper operation, input and output
pinsmustbe constrained totherange GND
< (Vinor Vour) < Ve Unused inputs
must always be tied to an appropriate logic
level (either V¢c or GND). Each set of
Ve and GND pins must be connected to-
gether directly at the device. Power supply
decoupling capacitors of at least 0.2 pF
must be connected between Ve and
GND. For the most effective decoupling,
each Ve pin should be separately de-
coupledtoGND, directlyatthedevice. De-
coupling capacitors should have good fre-
quency response, such as monolithic ce-
ramic types.

Design Security

The CY7C341 and CY7C341B contain a
programmable designsecurity feature that
controls the access to the data pro-
grammed into the device. If this program-
mable feature is used, a proprietary design
implemented in the device cannot be co-
pied or retrieved. This enables a high lev-
el of design control to be obtained since
programmed data within EPROM cells is
invisible. The bit that controls this func-
tion, along with all other program data,
may be reset simply by erasing the device.

The CY7C341 and CY7C341B isfully func-
tionally tested and guaranteed through com-
plete testing of each programmable
EPROM bitand allinternallogic elements
thus ensuring 100% programming yield.

The erasable nature of these devices al-
lows test programs to be used and erased
during early stages of the production flow.
The devices also contain on-board logic
test citcuitry to allow verification of func-
tion and AC specification once encapsu-
lated in non-windowed packages.

TC34IB—15 | 7C341B—20 | 7C341—25 | 7C341B—~25 | 7C341-30 | 7C341-35 | 7C341-40
Maximum Access Time (ns) 15 20 25 25 30 35 40
Maximum Commercial 380 380 380 380 380
83?;:;{"@ Tndustrial 430 480 480 430 480
(mA) Military 430 780 430 480 480
Maximum | Commercial 360 360 360 360 360
andby [ Tndustrial 735 35 35 35 35
(mA) Military 435 435 435 435 435

Shaded areas contain preliminary information.

MAX is a registered trademark of Altera Corporation. Warp is a trademark of Cypress Semiconductor Corporation.
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Logic Block Diagram
1 (a6) INPUT/CLK %  INFUT (C8) 84
2 (A5) INPUT [} ] mNFuT (C7} 63
41 (K6) INPUT 3 {1 wFuT L7} 44
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25 (F1) C3— MACROCELL 147, [—1 67 E9)
26 (HY) C— i MACROCELL 148 {7 68 (D11)
MACROCELL 53 — 64 i /1_ MACROCELL 149 — 160
LAB E LABK
27 (H) [1— MACHOCELL 65 wcaoc=LL1s1 |—3] &9 (@19
28 @1 O— MACHOCELL 66 MACROC —1 70 C11)
29 (k1) C1— WACROCELL I\.‘IA"ROC:LL163 —0 71 @11)
30 23 C3— MACROCELL 184 — 72 (Ccig}
| ] MACHOCELL 165 — 176
LABL
31 @y O MACROCELL177___|—{—1 73 (A11)
32 Kz OF— X — 74 (810)
33«3y CF— MACROCELL 63 T —{] 75 (@@9)
1 (17 CH— MACROCELL 84 K —1 76 (A10)
35 (W O MACROCELL 65 N 0 77 (a9
36 (ke [ MACROCELL 66 —13 7 (@
37 (e O MACH 87 13 79 g
a8 (s Ch— MAGROCE( 68 :> A —3 0 &3
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3,24,45.66 (85, G2, K7, E10) [>— vgq {) - PERTAIN TO 84-FIN PGA PACKAGE
18, 19, 39, 40, 60, 61, 81, 62 (E1, E2, K5, LS, G10, G11, A7, B?) [>— GND C341-1
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Pin Configurations
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Figure 1, CY7C341 Internal Timing Model
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Maximum Ratings
(Above which the useful life maybe impaired. For user guidelines, DC Input Voltagell] ..................... —3.0Vto +70V
not tested.) DC Program VOItage ......cvuvevnirnniennsenneinn, 13.5V
’ —65° ° Static Discharge Voltage .................c.0c000. >1100V
Stord-ge Temperature .. REAREREEATTITIE 65°Cto +150°C (per MIL-STD-883, method 3015)
Ambient Temperature with -
Power Applied ........o.iiiiiiiiiiiinn.. 0°Cto +70°C  Operating Range
Maximum Junction Temperature Ambient
(Under BiaS) .................................... 150°C Range Temperature VCC
Supply Voltage to Ground Potential .. ...... —-2.0V to +7.0V Commercial 0°C to +70°C 5V + 5%
Méx\i;num Pgwer ]éissipation .................... 255(21% r;ln\z Industrial —40°C to +85°C 5V + 10%
DCVccorGND Current ..oovvvvveennennennnnn.. T =
Military —55° ° 5V + 10%
DC Output Current, per Pin ........... —25mA to +25mA ey 537C to +1257C (Case) z
Electrical Characteristics Over the Operating Range[?) »
Q
-l
Parameters Description Test Conditions Min, Max. Units | O
Vou Output HIGH Voltage Vee = Min, Iog = —4.0 mA 24 v
VoL Output LOW Voltage Vce = Min, Ior, = 8§ mA 0.45 v
Vi Input HIGH Level 22 Veet03 v
ViL Input LOW Level -03 0.8 \'
Iix Input Current GND <VIn< V(e —10 +10 HA
loz Output Leakage Current | Vg = Vgcor GND ~ 40 +40 A
Ios Output Short Vce = Max,, Voyut = GNDB. 4 -30 -90 mA
Circuit Current
Icci Power Supply Vi = Vccor GND Com’l 360 mA
Current (Standby) (No Load) Mil/Ind 435 YN
Icca Power S[%Fply Vi=Vce or[ 3G%}ID (No Load) | Com’l 380 mA
Current! f=1.0MHzl>> Mil/Ind 480 A
tr (Recommended) | Input Rise Time 100 ns
tr (Recommended) | Input Fall Time 100 ns
Capacitancels]
Parameters Description Test Conditions Max, Units
Crv Input Capacitance Ta =25°C,f = 1 MHz, 10 pF
Cour Output Capacitance Vee =350V 20 pF
Notes:
1. Minimum DCinputis —0.3V. During transifions, the inputsmayun- 5. Thisparameteris measured with device programmed asa 16-bitcount-
dershoot to — 2.0V for periods less than 20 ns. er in each LAB and is tested periodically by sampling production
2. Typical values are for Ty = 25°Cand Ve = 5V. material.
3. Guaranteed but not 1005% tested. 6. Part(a)in AC Test Load and Waveforms is used for all parameters ex-

cepttgrand txz, whichis used for part (b) in AC Test Load and Wave-
forms. Allexternal timing parameters are measured referenced to ex-
ternal pins of the device.

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

tion.
AC Test Loads and Waveforms
R14640y R14647,
5V O AAA— e —— ALL INPUT PULSES
OUTFUTO_T' oUTPUTC‘—I—r 3oV e L
= R2 A2 " 10%
sovf 950 0. SeF $ 2500 aNp
INCLUDING j <6ns =) L—
JGAND — = — — ta
SCOPE — = = =
(@) b) C341-5 Cad1-6
Equivalent to: THEVENIN EQUIVALENT (commercial/military)

1632
OUTFUT O—e———AM—— 0 1.75Y
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External Synchronous Switching Characteristics Over the Operating Rangel6]

7C341B~15 | 7C341B-20 | 7C341-25 7C341B-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max, | Min. | Max. | Unit
D1 ]ngglig?rngolrrilzguct)tl(iput Delayl’] Coml L 2 2 "
Mil 20 25
tppa ggql)rllllg‘g et;)as(,%(;)]mbinatorial Com’l 25 33 40 ns
Mil 33 40
trp3 Dedicated Input to Com’l 23 30 37 ns
Combinatorial Qutput Delay with
Expander Delayl9} Mil 30 37
P4 1/0 Input to Combinatorial Out- | Com’l 33 43 52 ns
put Dela%( with Expander -
Delay[3 101 Mil 43 52
A Ié?ﬁ?p%?;)%gfﬂ Com’l 15 20 25 ns
Mil 20 25
tER Input to Output Disable Delayl®l | Com’l 15 20 25 ns
Mil 20 25
tco1 Synchronous Clock Input to Com’l 7 8 14 ns
Output Delay il 3 m
tcoz Synchronous Clock to Local Feed- | Com’l 17 20 30 ns
back to Combinatorial
Output3: 11] Mil 20 30
ts1 Dedicated Input or Feedback Set- | Com’l 10 12 15 ’ ns
upTime to Synchronous Clock
Output(6.12] Mil 12 15
ts2 1/O Input Set-up Time to Com’l 20 24 30 ns
Synchronous Clock Tnput(8] i > %
T [ ] ° ° E
Mil Y 0
twn Synchronous Clock Input Com’l 5 7 8 ns
High Time il 7 3
twL Synchrpnous Clock Input Com’l 5 7 8 ns
Low Time il = 3
tRw Asynchronous Clear Widtht? 6J Com’l 16 22 25 ns
Mil 22 25
tRR Asynchronous Clear Com’l 16 22 25 ns
Recovery™™ Mil 2 5
trRO Sggfl}:r]gré?:ys[ 5(]31ear to Registered | Com’l 15 20 25 ns
Mil 20 25
tpw Asynchronous Preset Widthl» ¢/ | Com’l { 15 20 25 ns
Mil 20 25
tpR Asynchronous Preset Com’l 15 20 25 ns
Recovery Timel i =0 5

Shaded arcas contain preliminary information.
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External Synchronous Switching Characteristics Over the Operating Rangel®l(continued)

7C341B-15 | 7C341B—20 | 7C341-25 | 7C341B-25

Parameter Description Min. | Max. { Min. | Max. | Min, | Max. | Min, | Max. | Unit

tpo Asynchronous Preset to Registered Com’l 15 20 25 ns
Output Delayl0] i 0 >

tcr %ﬁg&%ggrﬁcﬁpﬁ{gsﬁo Local Com’t 3 3 3 ns

Mil 3 3

tp External Sgilchronous Clock Period Com’l | 12 14 16 ns
(VEvax3) Mil 124 16

faaxi External Feedback Maximum Com’l | 58.8 S0 34.5 MHz
Frequency (1/tcor + ts1))l% 141 v . 73

faraxz Internal Local Feedback Maximum Com’l | 76.9 66.6 55.5 MHz
or (e e35gr of (W + te) Mil 66.6 555

faaxa Data Path Maximum Frequency, least of | Com’l | 100 71.4 62.5 MHz
éé(t(‘f?fc’glgt gl 051+ th): Mil 714 625

faaxa Maximum Register Toggle Frequency | Com’l | 100 71.4 62.5 MHz
((twr + twep)B 1] il 1.4 62.5

ton Output Data Stable Time from Coml | 3 3 3 ns
Synchronous Clock Inputl3. 18] i 3 3

haded areas contain preliminary information.

?.ote"ls';lis specification is a measure of the delay from input signal applied ~ 12. Ifdataisapplied toanI/O input for capture by a macrocell register, the

10.

11.

to a dedicated input 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 nosignal
path (either clock or data) employs expander logic.

Ifan input signal is applied to an /O 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 expander delay tgxp to the
overall delay for the comparable delay without expanders.

This specification is a measure of the delay from input signal applied
toan1/O macrocell pin toany output. This delay assumes no expander
terms are used to form the logic function.
Thisspecificationisameasure of the delay fromaninputsignal applied
to a dedicated input to combinatorial output on any output pin. This
delay assumes expander terms are used to form the logic functions and
includes the worst-case expander logic delay for one pass through the
expander logic.

Thisspecificationisa measure of the delay froman inputsignal 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 pa-
rameter is tested periodically by sampling production material.

This specification is a measure of the delay from synchronous register
clack to internal feedback of the register output signal to the input of
the LAB logic array and then to a combinatorial output. This delay as-
sumes no expanders are used, register is synchronously clocked and all
feedbackiswithin the same LAB, This parameteristested periodically
by sampling production material,

13.

14.

15.

16.

17

18,

4-155

1/O pin set-up time minimums should be observed. These parameters
are tsp for synchronous operation and tas; for asynchronous opera-
tion.

This specification is a measure of the delay associated with the internal
register feedback path, This is the delay from synchronous clack to
LAB logic array input. This delay plus the register set-up time, tgy, is
the minimum internal period for an internal synchronous state ma-
chine 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 exter-
nal feedback can operate. It is assumed that all data inputs and feed-
back signals are applied to dedicated inputs. All feedback is assumed
to be local originating within the same LAB.

This specification indicates the guaranteed maximum frequency at
whichastate machine, withinternal-onlyfeedback, canoperate. Ifreg-
ister output states must also control external points, this frequencycan
still be observed as long as this frequency is less than 1/tcog.

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

This specification indicates the guaranteed maximum frequency, in
synchronousmode, atwhichanindividual outputorburiedregistercan
be cycle by a clock signal applied to the dedicated clock input pin.
This parameter indicates the minimum time after a synchronous regis-
ter clock input that the previous register output data is maintained on
the output pin.

mCYP

e
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External Synchronous Switching Characteristics Over the Operating Rangel6! (continued)

7C341-30 7C341-35 7C341-40
Parameter Description Min. | Max, | Min. | Max, | Min. | Max. | Unit
trp1 Dedicated Input to Combinatorial Com’l 30 35 ns
Output Delayl’] il ) = 0
tpn2 1/0 Input to Combinatorial Com’l 45 55 ns
Output Delayl8 i = = =
tpD3 Dedicated Input to Combinatorial Com’l 44 55 ns
Output Delay with Expander Delayl’) v " = =
tpD4 {_:/:XOp EIIIIIII()igll:' tDo elC;;IﬁE)H)l}atoria\l Output Delay with § Com’l 59 75 ns
Mil 59 75 90
tEA }ﬁ%l éoD(gil;);()[g’t_]] Com’l 30 35 ns
Mil 30 35 40
tER Input to Output Disable Delaylol Com’l 30 35 ns
Mil 30 35 40
tco1 Synchronous Clock Input to Com’l 16 20 ns
Output Delay il 7 2 3
tcoz thnCc(l)lrrI;)‘;}g:?O(rjil:lcg :l?p%l?é?ll 1lil‘eedback Com’l 35 42 ns
Mil 35 42 48
ts1 Dedicated Input or Feedback Set-upTime to Com’l 20 25 ns
Synchronous Clock Outputl6:12] i = > T
ts2 1/O Input Set-up Time to Com’l 39 45 ns
Synchronous Clock Input!8l Ve > 5 5
t Input Hold Time from Com’l 0 0 ns
Synchronous Clock Inputl6] i 5 3 5
twi Synchronous Clock Input Com’l 10 12.5 ns
High Time Mil 10 125 15
twL Synchronous Clock Input Com’l 10 125 ns
Low Time Mil 10 125 15
tRwW Asynchronous Clear Widthl? 0] Com’l 30 35 ns
Mil 30 35 40
tRR Asynchronous Clear Com’l 30 35 ns
Recovery™™ Mil 30 35 40
trRo Asynchronous Clear to Registered Com’l 30 35 ns
Output Delayl] i 0 = n
tpw Asynchronous Preset Widthl* 61 Com’l 30 35 ns
Mil 30 35 40
trr ﬁg{gslelg)l}ﬁgfelér’%s]et Com’l 30 35 ns
Mil 30 35 40
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External Synchronous Switching Characteristics Over the Operating Rangel8)(continued)
7C341-30 7C341-35 7C341-40
Parameter Description Min, | Max. | Min. | Max., | Min. | Max. | Unit
tpo Asynchronous Preset to Registered Com’l 30 35 ns
Output Delaylt] Nl 3 5 pm
tcr Synchronous Clock to Local Com’l 3 5 ns
Feedback Inputl3. 131 T 3 S =
tp External S[gilchronous Clock Period Com’l 20 25 ns
(1/iraxs) Mil 20 25 30
fnaxi External Feedback Maximum Com’l | 27.7 222 MHz
Frequency (1/(tcor + ts)l* 14 Mi | 277 222 196 A
faaxz Internal Local Feedback Maximum Com’l 43 33 MHz El.
E;ea?tec%cly)’é?%r of (Mttst + tcr)) Mil 3 3 285
fraxs Data Path Maximum Frequency, least of Com’l 50 40.0 MHz
O Sy st + Mil 50 200 333
fMaxa Maximum Register Toggle Frequency Com’l 50 40.0 MHz
(U(twr, + twi) 17 Mil 50 40.0 333
ton Output Data Stable Time from Com’l 3 3 ns
Synchronous Clock Inputl3: 18] i 3 3 3
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External Asynchronous Switching Characteristics Over the Operating Rangel® (continued)

7C341B—15 | 7C341B-20 | 7C341-25 | 7C341B~25

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

tacol Dedicated Asyn%n}ronous Clock Input | Com’l 15 20 25 ns
to Output Delay Mil 30 55

tACO2 Asynchronous Clock Input to Local [19] Com’l 25 32 40 ns
Feedback to Combinatorial Output Ml 2 70

tASL Dedicated Input or Feedback Set-up | Com’l{ 5 6 5 ns
Time to Asynchronous Clock Inputl®] -

Mil 5

tAS2 /0 Input Set-Up Time to Com’l | 14 18 20 ns
Asynchronous Clock Tnputf6] M 8 20

tAl Input Hold Time from Asynchronous |Com’l | 5 6 6 ns
Clock Inputl®] Mil 6 6

tAWH Asynchrqnox[xg] Clock Input Com’l | 5 7 11 ns
HIGH Time Mil 7 11

tAWL Asynchr_onogszglock Input Com’l | 5§ 7 9 ns
LOW Timel® Mil 7 )

tACE Asynchronous ([I%(I)]ck to Local Com’l 10 13 15 ns
Feedback Input Mil 3 3

tAP External Asynchronous Clock Period |Com’l | 12 14 20 ns
(Vimaxa) Mil 14 20

fMaxal External Feedback Maximum Com’l | 55.5 40 333 MHz
Frequency in Asynchronous Mode -
(tacor + tasp)[ Mil 40 333

fMaxaz Maximum Internal Asynchronous Com’l | 76.9 58 50 MHz
Frequencyl”> Mil 58 50

fMAxXA3 Data Path Maximum Frequency in Com’l | 66.6 50 40 MHz
Asynchronous Model[24] ¥ %0 70

fMAXA4 Maximum Asynchronous Register Com’l | 77 58 50 MHz
Toggle Frequency 1/(tawm + tawp) 2] Mil 38 30

taou Output Data Stable Time from Com’l | 15 15 15 ns
Asynchronous Clock Input(26] Wil G 'S

Shaded areas contain preliminary information.

Notes:

19. Thisspecification is a measure of the delay from an asynchronous reg-
ister clock input to internal feedback of the register output signalto 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 out-
put or the asynchronous clock input., The clock 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.

20. Thisparameter is measured with a positive-edge-triggered clockat the
register. For negative-edge triggering, the tawy and tawy parameters
must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, tawy should be used for both
tawp and tawL.

21. Thisspecification is a measure of the delay associated with the internal
register feedback path foranasynchronousclocktoLABlogicarrayin-
put. This delay plus the asynchronous register set-up time, tasy, is the
minimum internal period for an internal asynchronously clocked state
machine configuration. This delay is for feedback within the same
LAB, and assumes there is no expander logic in the clock path and the
clock input signal is applied to a dedicated input pin. This parameter
is tested periodically by sampling production material.

22. This specification indicates the guaranteed maximum frequency at
which anasynchronously clocked state machine configuration with ex-
ternal feedback can operate. Itisassumed that all data inputs, clock in-

23.

24,

25,

26.
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puts, and feedback signals are applied to dedicated inputs, and thatno
expander logic is employed in the clock signal path or data path.
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/tack + tas1)) or (1/(tawn +tawL)). If register output states must
also control external points, this frequency cansstill be observed aslong
as this frequency is less than 1/taco1.

This frequency is the maximum frequency at which the device may op-
eratein the asynchronously clocked data path mode. Thisspecification
is determined by the least of 1/(tawn + tawr), 1/(tas1 + tan) or
1/tacoi. It assumes data and clock input signals are applied to dedi-
cated input pins and no expander logic is used.

This specification indicates the guaranteed maximum frequency at
which anindividual outputorburied register can be cycled in asynchro-
nously clocked mode by a clock signal applied to an external dedicated
input pin.

This parameter indicates the minimum time that the previous register
outputdatais maintained on the output after an asynchronousregister
clock input applied to an external dedicated input pin.
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External Asynchronous Switching Characteristics Over the Operating Rangel] (continued)
7C341-30 7C341-35 7C341-40

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

tacol Dedicated Asynchronous Clock Input Com’l 30 35 ns
to Output Delaylo il 0 35 e

taco2 Asynchronous Clock Input to Local Com’l 46 55 ns
Feedback to Combinatorial Output [19] M T 55 o

tasi Dedicated Input or Feedback Set-up Time to | Com’l 6 8 ns
Asynchronous Clock Inputl6] Mil 3 3 10

tas2 1/O Input Set-Up Time to Comr’l 27 30 ns
Asynchronous Clock Inputf®] N 37 0 3

tAH Input Hold Time from Asynchronous Com’l 8 10 ns 8
Clock Inputlt] i 3 T 12 =

tAWH Asynchronous Clock Input Com’l 14 16 ns o
HIGH Timel*] Mil 12 16 20

tAWL Asynchronous Clock Input Com’l 11 14 ns
LOW Timel%.20 Mil i 7 20

tACF Asynchronous Clock to Local Com’l 18 22 ns
Feedback Inputl21] i n 3 36

tAp External Asynchronous Clock Period Com’l 25 30 ns
(1/fxaxa) Mil % 30 a0

fvaxal External Feedback Maximum Com’l 27 23 MHz
Frequency in Asynchronous Mode :
1(tacor + tas)i??l Mil 21 23 18

faaxaz %\:/Iaximum géfemal Asynchronous Com’l 40 333 MHz

requency Mil 40 333 25

fyaxa3z Data Path Maximum Frequency in Comrl | 333 28.5 MHz
Asynchronous Model?*] Mil | 333 285 22

fraxad Maximum Asynchronous Register Com’l 40 333 MH:z
Toggle Frequency 1/(tawsn + tawr )2l Nl 0 73 %=

tAQH Output Data Stable Time from Com’l 15 15 ns
Asynchronous Clock Input{26] ¥ G 5 5
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Switching Waveforms
External Combinatorial
DEDICATED INPUT/
1/0 INPUT
<« tpp1 (Mtppol®!
COMBINATORIAL
OUTPUT
fe—— tgplfl —
COMBINATORIAL N HIGH-IMPEDANCE
REGISTERED QUTPUT A 3-STATE
l(— tgal 71—
HIGH IMPEDANCE "B
e {_  VALIDOUTPUT s
External Synchronous
DEDICATED INPUT/
1/0 INPUTI?]
—» ty twH —ie— tw
ts1 le—
SYNCHRONOUS 7
CLOCK
—» fco1 trw/tew tar/trR
ASYNCHRONOUS fon > <
CLEAR/PRESETI"] troltro
REGISTERED
OUTPUTS
e tcoz
COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACKI10]
C341-8

External Asynchronous

DEDICATED INPUT/

1O INPUTI?]
—> taH tawH —>re tawl
tas1  je—
ASYNCHRONOUS /]
CLOCKINPUT
—» faco1 trwitew trrfter
ASYNCHRONOUS thon —> <
CLEAR/PRESETI"]
ASYNCHRONOUS REGISTERED
OUTPUTS
[ tacoz
C341-9

COMBINATORIAL OUTPUT FROM
ASYNCH. REGISTERED FEEDBACK
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Internal Switching Characteristics Over the Operating Range(ll

7C341B—15 | 7C341B-20 | 7C341-25 | 7C341B-25
Parameter Description Min. | Max, | Min. | Max. | Min, | Max. | Min. | Max. | Unit
tiN Dedicated Input Pad and Com’l 3 4 5 ns
Buffer Delay Mil ] 3
tio T/O Input Pad and Com’l 3 4 6 ns
Buffer Delay Vil 2 I
tgxp Expander Array Delay Com’l 8 10 12 ns
Mil 10 12
tLAD Logic Array Data Delay Com’l 8 10 12 ns
Mil 10 12
trac Logic Array Control Delay Com’l 5 5 10 ns
Mil 5 10 17
top Output Buffer and Pad Delay Com’l 3 3 5 ns 3
Mil 3 5 o
tzx Output Buffer Enable DelaylZ’] Com’l 5 5 10 ns
Mil s 10
txz Output Buffer Disable Delay Com’l 5 5 10 ns
Mil § 10
trSU Register Set-Up Time Relative to [ Com’l 4 5 6 ns
Clock Signal at Register M 3 6
tRH Register Hold Time Relative to Com’l 4 s 6 ns
Clock Signal at Register Mil 3 3
t ATCH Flow-Through Latch Delay Com’l 1 1 3 ns
Mit 1 3
tRD Register Delay Com’l 1 1 1 ns
Mil 1 1
tcoMB Transparent Mode Delaylﬂ’T Com’l 1 1 3 ns
Mil 1 3
tcy Clock High Time Com’l 4 6 8 ns
Mil 6 8
tcL Clock Low Time Com’l 4 6 8 ns
Mil 6 8
tic Asynchronous Clock Logic Delay | Com’l 6 8 14 ns
Mil 8 14
tics Synchronous Clock Delay Com’l 0 0 2 ns
Mil 0 2
tED Feedback Delay Com’l 1 1 1 ns
Mil 1 1
tPRE Asynchronous Register Preset Com’l 3 3 5 ns
Time il 3 5
tCIR Asynchronous Register Clear Time | Com’l 3 3 5 ns
Mil 3 5
tecw Asynchronous Preset and Com’l 3 4 5 ns
Clear Pulse Width Mil 3 3
tpcr Asynchronous Preset and Com’l 3 4 5 ns
Clear Recovery Time Mil 4 5
fpIA Programmable Interconnect Com’l 10 13 14 ns
Array Delay Time Mil 13 14
Shaded areas contain preliminary information
g';).tess:.\mple tested only for an output change of 500 mV. 28. Thisspecification guarantees the maximum combinatorial delay asso-

ciated with the macrocell register bypass when the macrocell is confi-
gured for combinatorial operation.
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Internal Switching Characteristics Over the Operating Rangell]
7C341-30 7C341-35 7C341~-40
Parameter Description Min. [ Max, { Min. | Max, | Min. | Max. | Unit
UN Dedicated Input Pad and Com’l 7 9 ns
Buffer Delay Mil 7 9 11
tio 1/0 Input Pad and Com’l 6 9 ns
Buffer Delay Mil 6 9 12
tEXp Expander Array Delay Com’l 14 20 ns
Mil 14 20 25
tLAD Logic Array Data Delay Com’l 14 16 ns
Mil 14 16 18
tLAC Logic Array Control Delay Com’l 12 13 ns
Mil 12 13 14
top Output Buffer and Pad Delay Com’l 5 6 ns
Mil 5 6 7
t7x Output Buffer Enable Delay! 2] Com’l 11 13 s
Mil 11 13 15
txz Output Buffer Disable Delay Com’l 11 13 ns
Mil 11 13 15
tRSU Register Set-Up Time Relative to Com’l 8 10 ns
Clock Signal at Register Mil 8 10 12
trin Register Hold Time Relative to Com’] 8 10 ns
Clock Signal at Register Mil 3 10 12
ti ATCH Flow-Through Latch Delay Com’l 4 4 ns
Mil 4 4 4
tRD Register Delay Com’l 2 2 ns
Mil 2 2 2
tcoMB Transparent Mode Delay!?Ul Com’l 4 4 ns
Mil 4 4 4
tcu Clock High Time Com’l 10 125 ns
Mil 10 12.5 15
tCL Clock Low Time Com’l 10 125 ns
Mil 10 125 15
tic Asynchronous Clock Logic Delay Com’l 16 18 ns
Mil 16 18 20
tics Synchronous Clock Delay Com’l 2 3 ns
Mil 2 3 4
tFD Feedback Delay Com’l 1 2 ns
Mil 1 2 3
tPRE Asynchronous Register Preset Time Com’l 6 7 ns
Mil 6 7 8
tcLr Asynchronous Register Clear Time Com’l 6 7 ns
Mil 6 7 8
tpcw Asynchronous Preset and Com’l 6 7 ns
Clear Pulse Width Mil 3 7 3
tPCR Asynchronous Preset and Com’l 6 7 ns
Clear Recovery Time Mil 3 7 3
tpia Programmable Interconnect Com’l 16 20 ns
Array Delay Time Mil 16 20 24
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Switching Waveforms (continued)

Internal Combinatorial
N ——»]

INPUT PIN

tpia

IfOPIN

je— texp —»
EXPANDER
ARRAY DELAY
le— tiac tlap —>]
LOGIC ARRAY
INPUT
LOGIC ARRAY
OUTPUT

Internal Asynchronous

PLDs

C341-10

4]

CLOCKPIN

CLOCK INTO
LOGIC ARRAY

tic —»f

CLOCK FROM .
LOGIC ARRAY sy e tan
DATA FROM q<
LOGIC ARRAY
taptiaToH —»je— trp toirdpaE —je- trD
REGISTER QUTPUT
TO LOCAL LAB
LOGIC ARRAY

tria
REGISTER OQUTPUT
TO ANOTHER LAB

Internal Synchronous

G1-1

fon top —»

SYSTEM CLOCK PIN / \
t —»] fe— tcs

SYSTEM GLOCK m
AT REGISTER

thsy —»je— tpy

DATA FROM
LOGIC ARRAY
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Switching Waveforms (continued)

Internal Synchronous

CLOCK FROM ___/_L/—\
LOGIC ARRAY L<—_tco -»
tap
DATA FROM f f
LOGIC ARRAY X X
txz txz tzx
_:| HIGH IMPEDANCE_’I/_—

OUTPUT PIN X
/1 STATE N—
Cad1-13
Ordering Information
s Ordering Code e Package Type Range ®

15 CY7C341B—15HC HB84 84-Lead Windowed Leaded Chip Carrier | Commercial/ Industrial
CY7C341B-15JC/II J83 84-Lead Plastic Leaded Chip Carrier
CY7C341B—15RC/RI R84 84-Lead Windowed Pin Grid Array

20 CY7C341B~20HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/ Industrial
CY7C341B-20JC/JL 183 84-Lead Plastic Leaded Chip Carrier
CY7C341B—20RC/RI R84 84-1ead Windowed Pin Grid Array
CY7C341B—-20HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341B—-20RMB R84 84-Lead Windowed Pin Grid Array

25 CY7C341-25GC G84 84-Pin Pin Grid Array (Cavity Up) Commercial
CY7C341-25HC H84 84-Lead Windowed Leaded Chip Carrier
CY7C341-25)C 183 84-Lead Plastic Leaded Chip Carrier
CY7C341-25RC R84 84-Lead Windowed Pin Grid Array
CY7C341B-25HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341B-25RMB R84 84-Lead Windowed Pin Grid Atray

30 CY7C341-30GC G84 84-Pin Pin Grid Array (Cavity Up) Commercial
CY7C341~30HC H84 84-Lead Windowed Leaded Chip Carrier
CY7C341-30JC J83 84-Lead Plastic Leaded Chip Carrier
CY7C341--30RC R84 84-Lead Windowed Pin Grid Array
CY7C341-30HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341-30RMB R84 84-Lead Windowed Pin Grid Array

35 CY7C341-35GC G84 84-Pin Pin Grid Array (Cavity Up) Commercial
CY7C341-35HC H84 84-Lead Windowed Leaded Chip Carrier
CY7C341-351C 183 84-Lead Plastic Leaded Chip Carrier
CY7C341--35RC R84 84-Lead Windowed Pin Grid Array
CY7C341-35HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341-35RMB R84 84-Lead Windowed Pin Grid Array

40 CY7C341-40HMB H34 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341—-40RMB R84 84-Lead Windowed Pin Grid Array

4-164




" LSE D WM 2589bb2 00LO479 7Th EECYP

= CY7C341
= T CY7C341B
= F SMICONDUCIOR
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameter Subgroups
Vou 1,23
Vor 1,2,3
Vig 1,2,3
Vi 1,2,3
Iix 1,2,3
Ioz 1,2,3
I 1,2,3 8
ccl 52, Q
.
Switching Characteristics
Parameter Subgroups
D1 7,8,9,10,11
tpp2 7,8,9,10,11
tpD3 7,8,9,10,11
tcol 7,8,9,10,11
tg1 7,8,9,10, 11
tH 7,8,9,10,11
tACO1L 7,8.9,10,11
taCo2 7,8,9,10,11
tAS] 7.8,9,10,11
tag 7,8,9,10,11
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