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Features
o 192 macrocells in 12 LABs

o 8 dedicated inputs, 64 bidirectional
O plns

e Programmable interconnect array
o 384 expander product terms

e Available in 84-pin HLCC, PLCC, and
PGA packages

Functional Description

The CY7C341 is an Erasable Program-
mable Logic Device (EPLD) in which
CMOSEPROM cellsareusedto configure
logic functions within the device. The
MAX architecture is 100% user configur-
able allowing the devices to accommodate
a variety of independent logic functions.

The 192 macrocellsin the CY7C341 are di-
vided into 12 Logic Array Blocks (LABs),
16 per LAB, There are 384 expander prod-
uct terms, 32 per LAB, to be used and
shared by the macrocells within each LAB.
Each LAB is interconnected with a pro-
grammable interconnectarray, allowing all
signals to be routed throughout the chip.

The speed and density of the CY7C341 al-
lows it to be used in a wide range of appli-
cations, from replacement of large
amounts of 7400 series TTL logic, to com-
plex controllers and multifunction chips.
With greater than 37 times the functionality
of 20-pin PLDs, the CY7C341 allows the
replacement of over 75 TTL devices. By
replacing large amounts of logic, the
CY7C341 reducesboardspace, partcount,
and increases system reliability.

Each LAB contains 16 macrocells. In
LABs A, F, G, and L, 8 macrocells are
connected to /O pins and 8 are buried,
while for LABs B, C, D, E, H, L, J, and X,
4 macrocells are connected to I/O pins
and 12 are buried. Moreover, in addition
to the IJO and buried macrocells, there
are 32 single product term logic expanders
in each LAB. Their use greatly enhances
the capability of the macrocells without
increasing the number of product terms in
each macrocell.

CYPRESS
SEMICONDUCTOR

TUp-(2-07]

PRELIMINARY

CY7C341

Logic Array Blocks

There are 12 logic array blocks in the
CY7C341. Each LAB consists of a macro-
cell array containing 16 macrocells, an ex-
pander product term array containing 32
expandets, and an [/O 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 pro-
grammable interconnect array. Expan-
ders feed themselves and the macrocell
array. All YO feedbacks go to the pro-
grammable interconnect array so that
they may be accessed by macrocells in
other LABs as well as the macrocells in
the LAB in which they are situated.

Externally, the CY7C341 provides 8 dedi-
cated inputs, one of which may be used as
asystem clock. There are 64 I/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
logic array block. The inputs to the PIA
are the outpuis of every macrocell within
the device and the /O pin feedback of ev-
ery 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
logic signals, which may cause glitches in
interal or external logic. The fixed delay,
regardless of programmable interconnect
array configuration, simplifies design by
assuring that internal signal skews or races
are avoided. The result is ease of design
implementation, often in a single pass,
without the multiple internal logic place-
ment and routing iterations required for a
programmable gate array to achieve de-
sign timing objectives.

Timing Delays
Timing delays within the CY7C341 may be

192-Macrocell MAX® EPLD

software or the model shown in
Figure 1. The CY7C341 has fixed internal
delays, allowing the user to determine the
worst case timing delays for any design.
For complete timing information, the
MAX+PLUS software provides a timing
simulator.

Design Recommendations

For proper operation, input and output
pins must be constrained to the range
GND < (Viy or Vout) < Vec. Unused
inputs must always be tied to an appropri-
ate logic level (either Vcc or GND).
Each set of Ve and GND pins must be
connected together directly at the device.
Power supply decoupling capacitors of at
least 0.2 uF must be connected between
Ve and GND. For the most effective de-
coupling, each Vg pin should be sepa-
rately decoupled to GND, directly at the
device. Decoupling capacitors should
have good frequency response, such as
monolithic ceramic types.

Design Security

The CY7C341 contains a programmable
design security feature that controls the
access fo the data programmed into the
device. If this programmable feature is
used, a proprietary design implemented
in the device cannot be copied or re-
trieved. This enables a high level of de-
sign control to be obtained since pro-
grammed data within EPROM cells is in-
visible, The bit that controls this func-
tion, along with all other program data,
may be reset simply by erasing the device.

The CY7C341 is fully functionally tested
and guaranteed through complete testing
of each programmable EPROM bit and
all internal logic 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 circuitry to allow verification of
function and AC specification once en-
capsulated in non-windowed packages.

Selection Guide easily determined using MAX+PLUS®
7C341-30 7C341-35 7C341-40

Maximum Access Time (ns) 30 35 40
Maximum Operating Commercial 380 380
Current (mA Tndustrial 480 480

Militaty 380 380
Maximum Standby Commercial 360 360
Current (mA) Tndustrial 4335 35

Military 135 435

MAX and MAX+PLUS are registered trademarks of Altera Corporation.
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Logic Block Diagram

205
41 (K8)
42 (J8)

S DONDU N

-

1 {A8) INPUTICLK 3

i

i

Cr—
O

14 (©1) JAGROCELL 19|
o

LAB G i g k
16 (1) 33— MACRQCELL 33

20 (Fy C— MACROCELL 35
21 {F3) 0| MACROCELLJE |

22 (G3) CF— MACHOCELL 43
23 (a1) C— MACROCELL 50
25 (F1) C}~——{____MACROCELL 61
28 (H1) C— MACROCELL 52

8BBY

LABF

3t ) C3— MACROCELL 81

32 Ke) O MACHROCELL 82

33 K3 O— MACROGELL 83

34

35 [ macRoceltes |
38 (k¢ O MACROCELL 88

37 4 C— MACROCELL 87

3g (5) CF—1 __MACROCELL 83 |

INPUT

INPUT

INPUT

INPUT

neut O

0
- |
T3 INPUT
O weur

SYSTEM CLOCK

LAB A

al
N\

MACROCELL
MACHOCELL
MACRQCELL

MACHOGELL 4

| MACROCELLS
| MACROCELLG
| MACROCELLY |
|.MAcROCETL A 3

MACROCGELL S ~ 18

ves ¢ X

MACROCELL 17
MACRQCELL 18

| MACBOCEtL 20 |

MACROCELL 21 - 32

MACROCELL 34

MACHROGELL 37 - 48

weo & S

DI B U

MACRQCELL 63 ~ 64

LABE
MACHOCELL 85
MACROCELL €6
MACROCELL 67
MACRQOCELL 68

MACROCELL €9 -~ 80

MACROGCELL 89 — 88

T+

J U0

MACROCELL 105 - 112

4; iLABH
L 113
14

MACROCEL

MACROGE|
MACROGELL 115
| MACROCELL 116

MAGROCELL 117 — 128

1 Irdl

114

il

T I

ié i LAS T
MACROCELL 129

[ MACROGEIL 130 __|
MACHOCELL 131
[ wAGROCEL 132 |

MACROCELL 133 - 144

LAB J
MACROCELL 145
MACROCELL 145
MACROCELL 147
MAGCROCELL 148

MACROCELL 149 - 160

LAS K
MACROCELL 16t
MACROCELL 162
MACROCELL 163

MACROCELL 164

MACROCELL 165 - 178

[ WACHOCELL
[ MACROCELL 178
MACROGELL

3, 24,45, 66 (BS, G2, K7, E10) [2>— Vo

18, 19, 89, 40, 60, 61, 81, 82 (E1, E2, K5, L5, G10, G11, A7, B7) [O>— GND

N

AN

T-4¢-19-01

(o8 84
cn es
{n 4
un 4

ER2ZEBAS
B

58 (1Y)
9 (Fi0)
2 (G9)
63 (F9)

@ o,

64 [F11)
65 (E11)
67 {E9)
68 (O14)

69 (D10)
76 (C11)
71 (B11)
72 (Gi0)

{) - PERTAIN TO 84-PIN PGA PACKAGE

C341-1

4~191

PLDs H



CYPRESS SEMICONDUCTOR

0

!)
L

T———

i

{

CYPRESS
SEMICONDUCTOR

INPUT
—»

YE D KX 2589LkL2 0007099 2 EACYP

PRELIMINARY

. CYTC341
7461907

Bottom Yiew
tfwo|lv |l volew] vo jineurf to o} o | vo
3t M 35 38 40 48 44 47 49 50 52
ki o | wo | vol vo Jeno|mneur]vee | vo j o fvof o
2 32 3 38 39 M 45 48 51 83 55
Jf vo | o o {mput|ineuT ol w
28 | s |4 | s 54 | 58
Hl wo | vo i o
26 27 &7 58
al 10 | vee | vO o | enp | ano
23 24 22 62 60 61
Ff vo | vo | vo G341 o | o | w
25 20 21 63 59 64
e}l aip | eNp | 1o vo | vec | vo
18 19 17 67 [ 65
o] o} wo vo | vo
18 | 15 e | 63
clwojrw|m vo [input]iNpUT o | vo
14 12 4 84 83 72 70
gl volvolvojuvojvec]uvo |anp o] v | vo
13 11 9 8 3 80 82 78 75 74 o
NPUT/
Alwluwlwlw|wulck|ew] oo} ol 1o
)]s | 7|5} 2|1 |stjmnjrn]lw]n
Ca41-2 1 2 3 4 5 8 7 8 [ 0 1
€341-3
EXPANDER
DELAY
texp
REGISTER
LOGIC ARRAY
CONTROL DELAY] toin ogg&\;(r
INPUT tiac tere INPUT/
DELAY OUTPUT
N
LOGICARRAY | tasu taD ‘:‘,’.ﬁ’ =
DELAY T tcoms tzx
fLap RH YatcH
SYSTEM CLOCK DELAY tigg.
PIA CLOCK
DELAY DELAY
LT tc
LOGIC ARRAY
DELAY
trD
1/O DELAY
to cast—4

4-192

Figure 1. CY7C341 Internal Timing Model
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(Abovewhichthe useful life maybe impaired. Foruserguidelines,
nottested.)

1, MinimumDC input is —0.3V. During transitions, the inputs may un-
dershoot to —2.0V for periods less than 20 ns,

2, Typical values are for Ta = 25°Cand Ve = SV.

3. Guaranteed but not 100% tested,

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

" Storage Temperature .......eeeeeeee.. —65°Cto+150°C  DCProgramVoltage ..... verreieerereees —20Vio +13.5V
Ambient Temperaturewith .
POWCTADPLEd e e v envvvreersersersensss 0°Cto+70°C  Operating Range
Maximum Junction Temperature - . Ambient
(UnderBias) .....cvvvennns cetenmareeserrannasns 150°C Range Temperature Yec
Supply Voltage to Ground Potential........ —20Vto+7.0V Commercial 0°Cto +70°C 5V 5%
Maximum PowerDissipation .......cevevnevves.. 2500mW Industrial —40°Cto +85°C 5V £10%
DCVccorGND Current cuvvvveesveeenanessesees J00mA Military —55°C to +125°C (Case) 5V + 10%
Electrical Characteristics Overthe Operating Range!2l
CY7C341
Parameters Description Test Conditions Min. Max. Units
Vou Output HIGH Voltage Vee = Min, Iog = -4.0mA 24 \"
Vor Output LOW Voltage Vee =Min, Io. = 8§ mA 0.45 \4
Vi Input HIGH Level 22 Vec+0.3 \4
Vo Input LOW Level -03 0.8 \4
Ix Input Current GND < ViNn<Vcc -10 +10 BA
Ioz Output LeakageCurrent | Vo = Vccor GND -~40 +40 HA
Ios Output Short Vce = Max, Vour = GND3 4l -30 ~90 mA
Circuit Current
Icct Power Supply V1 = Vecor GND Com’l 360 mA
Current (Standby) (No Load) MiUIn d 435 mA
e L » e
tr (Recommended) | InputRise Time 100 ns
tr (Recommended) | InputFall Time 100 ns
Capacitancels]
Parameters Description Test Conditions Max, Units
Civ InputCapacitance Ta =25°C,f = 1MHz, 10 pF
Cour OutputCapacitance Ve = 5.0V 20 pF
Notes:

5. Thisparameterismeasuredwithdevice programmedasa16-bitcount-

er in each LAB and is tested periodically by sampling production
* material.

6. Part(a)in AC Test Load and Waveforms is used for all parameters ex-
cept ter and 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. .

tion.
AC Test Loads and Waveforms
R14640) Al 4840,
& 5 O————— WA ALL INPUT PULSES
OUTPUT QUTPUT } .
T S s
: 50 pF ggo a 5pF % a GND 10% 10%
INCLUDING ]-_ L I <5ns ~»] l«— - <Ens
JGAND == = = = ta 1
SCOPE
(a) (b) can-s ca1-6
Equivalent to: THEVENIN EQUIVALENT (commercial/military)

1634
GUTPUT O—————AAAe——0 1.75V

ULE D KX 2589LL2 0007100 5 BEACYP
-L’ -1 9- .
T : & 7 o7 PRELIMINARY CY7C341
DCOutéutCurrené,perPin.. ......... -25mAto +25mA
DCInput Voltagelll ........ veee =20Vio+70V
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External Synchronous Switching Characteristics Over the Operating Rangd?l T‘ ‘7’ 4 - / q "0 7
) 7C341-30 7C341-35 7C341—-40
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Units
tpD1 Dedicated Input to Combinatorial Com’l 30 35 ns
Output Delayl’] i 5 m
tpD2 /O Input to Combinatorial Com’l 45 55 ns
: Output Delayl8] il 55 3
tpp3 Dedicated Input to Combinatorial Com’l 44 55 ns
Output Delay with Expander Delay(’} it = =
tpp4 /O Input to Combinatorial Conr'l 59 75 ns
Output Delay with Expander Delayl3 10] A = % :
tEA Input to Output Enable Delayl® /I Com’l 30 35 ns
Mil 35 40
tER Input to Output Disable Delayl®] Com’l 30 35 ns
Mil 35 40
tco1 Synchronous Clock Inputto Com’l 16 20 ns
Qutput Delay Ml 2 3
tcoz tsgnC%hr;%li‘r?:tsoSilaol% ltl(t) Lo[%all}"eedback Com’l 35 42 ns
putt Mil 2 28
ts1 'lI)«edicated Inputor FeedbackSet-u% " Com'l | 20 25 ns
ime to Synchronous Clock Outputl5:12] v 55 o
ts2 1/O Input Set-up Time to Com'l | 39 45 ns
Synchronous Clock Inputl®] N T =
ty Input Hold Time from Synchronous Com’l 0 0 ns
Clock Input®] i 5 5
twH Synchronous Clock Input High Time Com’l 10 125 ns
Mil 125 15
twL Synchronous Clock Input Low Time Com’l{ 10 125 ns
Mil 12.5 15
tRW Asynchronous Clear Width!® 6} Com’l | 30 35 ns
- Mil 35 40
tRR Asynchronous Clear Recoveryl ¥l Com’l | 30 35 ns
Mil 35 40
tro Asynchronous Clear to Registered Com'l 30 35 ns
Output Delayl®! : il 35 0
tpw Asynchronous Preset Widtht*: 0] Com'l | 30 35 ns
Mit 35 40
tpR AsynchronousPreset Recovery Timel™ ¢l Com’l { 30 35 ns
Mil 35 40
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External Synchronous Switching Characteristics Over the Operating Rangel*!(continued)
) 7C341-30 7C341-35 7C341-40
Parameter Description Min. { Max, | Min. | Max. | Min, | Max. | Units
tpo Asynchronous Preset to Registered Com'l 30 35 ns
Output Delayl6! -
Mil 35 40
ter Synchronous Clock to Local Com’l 3 ns
Feedback Inputl3 13]
p Mil 7
tp External S[g]nchronous Clock Period Com'l | 20 25 ns
1 -
(1/tmaxa) i = o
fmax1 External Feedback Maximum Frequency Com’l | 27.7 222 MHz
(tcor + ts))> 14l —
Mil 222 19.6
fmaxz Int?mal U;mll/Feedback Ma:dn;/um F\'[% usejn- Com’l | 43 33 MHz
esser o + or d -
L (/(ts1 + tcw)) or (Uicon) Vil 3 235
fMaxa Data Path Maximum Frequency, least of Com’l | SO 40.0 MHz
(twr, + t 1 + ), Or [3, 16] -
Mtwr, + tweD, Wtst + te), or (Vtoo) i 00 73
fMAX4 Maximum Register Toggle Frequency Comy’l | 50.0 40.0 MHz
(UCtwe, + twr)3 7] -
Mil 40.0 333
tou OutputDataStable Time from Synchronous | Com’l 3 3 ns
Clock Inputl3: 18] -
Mil 3 3

Notes:

7. ‘This specification is a measure of the delay from input signal applied 12, IfdataisappliedtoanI/O inputfor capture bya macrocellregister, the
to a dedicated input to combinatorial output on any output pin. This 1/0 pin set-up tirme minimums should be observed. These parameters
delay assumes no expander terms are used to form the logic function. are ts; for synchronous operation and tas; for asynchronous opera-
‘When this note is applied to any parameter specification it indicates tion.
that the signal (data, asynchronous clock, asynchronous clear, and/or 13, Thisspecification isameasure of the delayassociatedwith the internal
asynchronous preset) isapplied to a dedicated inputonly and nosignal register feedback path. This is the delay from synchronous clock to
path (either clock or data) employs expander logic. LAB logic array input. This delay plus the register set-up time, tsy, is
If an input signal is applied to an ¥/ pin an additional delay equal to the minimur internal period for an internal synchronous state ma-
tpra should be added to the comparable delay for a dedicated input. chine configuration. This delay is for feedback within the same LAB,
If expanders are used, add the maximum expander delay tgxp to the ‘This parameter is tested periodicallyby sampling production material.
overall delay for the comparable delay without expanders. 14. This specification indicates the guaranteed maximum frequency, in

8. 'This specification is a measure of the delay from input signal applied synchronous mode, at which a state machine configuration with exter-
toan1/O macrocell pinto any output, Thisdelayassumes no expander nal feedback can operate. It is assumed that all data inputs and feed-
terms are used to form the logic function. back signals are applicd to dedicated inputs, All feedback is assumed

9. Thisspecificationisameasure of the delay fromaninputsignalapplied to be local originating within the same LAB.
toa dedicated input to combinatorial output on any output pin. This 15, This specification indicates the guaranteed maximum frequency at
delay assumes expander termsare used to form the logic functions and whichastatemachine, withinternal-only feedback, canoperate. Ifreg-
includes the worst-case expander logic delay for one pass through the ister output states must alsocontrol extema'l points, this frequencycan
expander logic. still be observed as long as this frequency is less than 1/tcos.

10. ‘Thisspecificationisameasureof the delay fromaninputsignalapplied 16, This frequency indicates the maximum frequency at which the device
to an I/O macrocell pin to any output. This delay assumes expander may operate in data path mode (dedicated input pin to output pin).
terms are used to form the logic function and includes the worst-case Thisassumesdata inputsignalsate applied todedicated input pinsand
expander logicdelay for one pass through the expander logic. This pa- no expander logic is used. If any of the data inputs are /O pins, ts2 is
rameter is tested periodically by sampling production material. the appropriate ts for calculation.

11. Thisspecification is a measure of the delay from synchronous register 17, This specification indicates the guaranteed maximum frequency, in
clock to internal feedback of the register output signal to the input of synchronousmode, atwhich anindividual outputor buried registercan
the LAB logicarray and then toa combinatorial output. This delayas- be cycle by a clock signal applied to the dedicated clock input pin,
sumes no expanders are used, register issynchronouslyclockedandall 18, Thisparameterindicates the minimum time after asynchronous regis-

feedbackiswithin thesame LAB. This parameteristestedperiodically
by sampling production material.

4-195

ter clock input that the previous register output data is maintained on
the output pin.
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External Asynchronous Switching Characteristics Over the Operating Range!] (continued) ; -yé -/ 9 7 7

7C341-30 7C341-35 7C341-40

Parameters Description Min, | Max. | Min. | Max, | Min, | Max. | Units

tacot Dedicated Asynchronous Clock Input Com'} 30 35 ns
to Output DelaylS] i 33 e

tacoz Asynchronous Clock Input to Local Com’l 46 55 ns
Feedback to Cambinatorial Qutput[19] il =5 =

tast DedicatedInputor FeedbackSet-upTimeto | Com’l 6 8 ns
AsynchronousClock Inputl®] i 3 T

tas2 1/O Input Set-Up Time to Com’l | 27 30 ns
Asynchronous Clock Input(6] Yl T 3

tan Input Hold Time from Asynchronous Com’l 8 10 ns
Clock Inputl6! Mil 10 12

tAWH Asynchronouys Clock Input Com’l 14 16 ns
HIGH Timelf] il T %

tAwL Asynchronous Clock Input Coml| 11 14 ns
LOW Timel20] Mil 1 20

tACF Asynchronous Clock to Local Com’l 18 22 ns
FeedbackInputf21] Vil o7 T3

tap External Asynchronous Clock Period Com'l{ 25 30 ns
(1/tmax4) Mil 30 40

famaxal External Feedback Maximum Frequency in{ Com’l | 27 23 MHz
AsynchronousMode 1/(tacot + tas)*4 il 53 ]

fmMaxa2 Maximum Internal Asynchronous Com’l | 40 333 MHz
Frequencyt™] Mil 333 %

frmaxas Data Path Maximum Frequencyin Com’l { 33.3 285 MHz
AsynchronousModel2] il 3835 353

fMAXA4 Maximum Asynchronous Register Com’l{ 40 333 MHz
Toggle Frequency 1/(tawn + tawr )] Vil 733 75

taou Output Data Stable Time from Com'l 15 15 ns
Asynchronous Clock Inputl26] il 5 G

Notes: )
19, This si)eciﬁcation isa measure of the delay from an asynchronousreg- ternal feedback canoperate. Itis assumed thatall data inputs, clockin-
isterclockinputtointernal feedback of the register outputsignal tothe puts,andfeedbacksignals are aﬁplied to dedicated inputs, and that no
input of the LAB logic array and then to a combinatorial ou(put. This expander logic is employed in the clock signal path or data path.

delay assumes no expanders are used in the logic of combinatorial out-
put or the asynchronous clock input, The clocksignal isappliedto the
dedicated clock input pin and all feedback iswithin a single LAB. This
parameter s tested periodically by sampling production material.

20, Thisparameterismeasuredwithapositive-edge-triggered clockatthe

register. Fornegative-cdge triggering, the taw and tawy. parameters
must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, taw should be used for both
tawy and tawr.

21, Thisspecificationisameasure ofthe delayassociated with the internal

register feedback path foranasynchronousclocktoLABlogicarray in-
put. This delay plus the asynchronous register set-up time, tast, isthe
minimum internal period for an internal asynchronously clockedstate
machine configuration. This delay is for feedback within the same
LAB, and assumes there is no expander logicin 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

whichan asynchronously clocked state machine configuration with ex-

4-196

. ‘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
(tacr + tASls))eot (1/(tawn -Htawr)). If register output states must
alsocontrol external points, this frequencycanstillbe observed aslong
as this frequency is less than 1/taco1-

. Thisfrequency is the maximum frequency at which the device may op-

erateinthe asynchronouslyclocked datapathmode. Thisspecification
is determined by the least of 1/(tawss + tawL), 1/tasy + tam) or
1/tacot. It assumes data and clock input signals are applied ta dedi-
cated input pins and no expander logic is used.

, This specification indicates the guarariteed maximum frequency at

whichan individual output orburiedregister canbe cycled inasynchro-
nously clocked mode by aclock signal applied to an external dedicated
input pin.

. This parameter indicates the minimum time that the previous register

outputdatais maintainedonthe output after an asynchronousregister
clockinput applied to an external dedicated input pin.
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Internal Switching Characteristics Over the Operating Rangel!] T‘ ‘/é V/ ? 4 7
7C341-30 7C341-35 7C341-40
Parameters Description Min, | Max. | Min. | Max. | Min. | Max, | Units
ty Dedicated Input Pad and Com’l 7 9 ns
Buffer Delay Mil 9 11
tio 1/0 Input Pad and Com’l 6 9 ns
Buffer Delay Mil 9 12
texp Expander Array Delay Com’l 14 20 ns
Mil 20 25
tLap Logic Array Data Delay Com’l 14 16 ns
Mil 16 18
trac Logic Array Control Delay Com’l 12 13 ns
Mil 13 14
top Output Buffer and Pad Delay Com’l 5 6 ns
Mil 6 7
tzx Output Buffer Enable Delayl*/} Com’l 11 13 ns
Mil 13 15
txz, Output Buffer Disable Delay Com’l 11 13 ns
Mit 13 15
trsu Register Set-Up Time Relative to Com’l 8 10 ns
Clock Signal at Register il 10 12
trRH Register Hold Time Relative to Com’l 8 10 ns
Clock Signal at Register Mil 10 12
tLATCH Flow-Through Latch Delay Com’l 4 4 ns
Mil 4 4
tRD Register Delay Com'l 2 2 ns
Mil 2 2
tcomm Transparent Mode DelaylZ5] Com’l 4 4 ns
Mil 4 4
tcH Clock High Time Com’l 10 12.5 ns
Mit 12.5 15 .
tcL Clock Low Time Com’l 10 125 ns
i Mil 125 15
tic Asynchronous Clock Logic Delay Com’l 16 18 ns
Mil 18 20
tics Synchronous Clock Delay Com’l 2 3 ns
Mil 3 4
tFD FeedbackDelay Com’l 1 2 ns
' Mil 2 3
tPRE AsynchronousRegister Preset Time Com’l 6 7 ns
Mil 7 8
tCLR AsynchronousRegister Clear Time Com’l 6 7 ns
Mil 7 8
tecw AsynchronousPreset and Com’l 6 7 ns
Clear Pulse Width Mil 7 8
tpcr AsynchronousPreset and Com’l 6 7 ns
Clear Recovery Time Mil 7 3
[T37N ProgrammableInterconnect Com’l 16 20 ns
Array Delay Time Mil 20 24
Notes:
27. Sample 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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Switching Waveforms (continued) "',"". &/ 6 -/ 7.. 0 7
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Switching Waveforms (continued)
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Ordering Information
Speed Package | Operating
(ns) Ordering Code Type Range
30 CY7C341-30GC G84 Commercial
CY7C341-30HC H84
CY7C341-30JC 183
CY7C341-30RC R84
35 CY7C341-35GC G84 Commtercial
CY7C341-35HC H84
CY7C341-351C J83
CY7C341-35RC R84
CY7C341-35HMB H84 Military
CY7C341-35RMB R84
40 CY7C341-40HMB H84 Military
CY7C341-40RMB R84

MILITARY SPECIFICATIONS

Group A Subgroup Testing )

DC Characteristics _ Switching Characteristics
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 trD1 7,8,9,10,11
VoL 1,2,3 tpp2 7,8,9,10,11
Vir 1,2,3 teD3 7,8,9,10,11

t 7,8,9,10,11
Vi 1,23 ti:)i 7,8,9,10,11
Iix 123 s 7,8.9,10,11
foz 123 tH 7,8,9,10, 11
Icc 1,2,3 tacol 7,8,9,10,11
tacoz 7,8,9,10,11
tAS 7,8,9,10,11
tAH 7,8,9,10, 11
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