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Features

- 192 macrocells in 12 logic array blocks (LABs)

- Eight dedicated inputs, 64 bidirectional 1/0 pins

« 0.8-micron double-metal CMOS EPROM technology
- Programmable interconnect array

- 384 expander product terms

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

Functional Description

The CY7C341 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 accom-
modate a variety of independent logic functions.

The 192 macrocells in the CY7C341 are divided into 12 LABSs,
16 per LAB. There are 384 expander product terms, 32 per
LAB, to be used and shared by the macrocells within each
LAB. Each LAB is interconnected with a programmable inter-
connect array, allowing all signals to be routed throughout the
chip.

The speed and density of the CY7C341 allows them to be
used in a wide range of applications, from replacement of large
amounts of 7400-series TTL logic, to complex controllers and
multifunction chips. With greater than 37 times the function-
ality of 20-pin PLDs, the CY7C341 allows the replacement of
over 75 TTL devices. By replacing large amounts of logic, the
CY7C341 reduces board space and part count, and increases
system reliability.

Each LAB contains 16 macrocells. InLABs A, F, G, and L, eight
macrocells are connected to I/O pins and eight are buried,
while for LABs B, C, D, E, H, |, J, and K, four macrocells are
connected to I/0O pins and 12 are buried. Moreover, in addition
to the 1/0O 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.

Logic Array Blocks

There are 12 logic array blocks in the CY7C341. Each LAB
consists of a macrocell array containing 16 macrocells, an
expander product term array containing 32 expanders, and an
I/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 program-
mable interconnect array. Expanders feed themselves and the
macrocell array. All I/O feedbacks go to the programmable
interconnect array so that they may be accessed by macro-
cells in other LABs as well as the macrocells in the LAB in
which they are situated.

Externally, the CY7C341 provides eight dedicated inputs, one
of which may be used as a system clock. There are 64 /O pins
that may be individually configured for input, output, or bidirec-
tional data flow.
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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 I/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 assuring that internal signal
skews or races are avoided. The resultis ease of design imple-
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 CY7C341 may be easily determined
using Warp™, Warp Professional™, or Warp Enterprise™
software. The CY7C341 has fixed internal delays, allowing the
user to determine the worst case timing delays for any design.

Design Recommendations

For proper operation, input and output pins must be
constrained to the range GND < (V)\ or VouT) < V. Unused
inputs must always be tied to an appropriate logic level (either
Vce or GND). Each set of Vog and GND pins must be
connected together directly at the device. Power supply
decoupling capacitors of at least 0.2 pF must be connected
between V¢ and GND. For the most effective decoupling,
each Vg pin should be separately 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 to the data programmed into
the device. If this programmable feature is used, a proprietary
design 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 cells is
invisible. The bit that controls this function, 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 allows test programs to
be used and erased during early stages of the production flow.
The devices also contain on-board logic test circuitry to allow
verification of function and AC specification once encapsu-
lated in non-windowed packages.
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Selection Guide

7C341-25 7C341-30 7C341-35 Unit
Maximum Access Time 25 30 35 ns
Maximum Operating Current | Commercial 380 380 380 mA
Industrial 480 480 480
Military 480 480 480
Maximum Standby Current Commercial 360 360 360 mA
Industrial 435 435 435
Military 435 435 435
Logic Block Diagram
1 (A6) INPUT/CLK 3 [ ] INPUT (C6) 84
2 (A5) INPUT F 1 INPUT (C7) 83
41 (K6) INPUT CF 1 INPUT (L7) 44
42 (J6) inpuT 3 1 inpuT J7) 43
! | SYSTEMCLOCK |
LABA ¢ LABG
4 (c5 3— ACROCELL MACROCELL 97 —1TJ 46 (Le)
5 (A4) C— ACROCELL MACROCELL 98 L 47 (Ls)
6 (B4) CO— ACROCEL A1 N N MACROCELL99 1 48 (ks)
7 (A3 OO ACROCELL4 K MACROCELL100 171 49 (L9)
8 (A2) O3 ACROCELLS N 4 MACROCELL 101 3 5o (Lo
9 (B3) C— MACROCELL® MACROCELL102 T 51 (k9)
10 (A1) CO— MACROCELL7 MACROCELL 103 — s i)
11 (82) OO MACRQCEI| _'\ | maceocriii0e T 53 (k1)
MACROCELL 9-16 _V | MACROGCELL 105-112
L ¢ LABH
12 (c2) O CROCELL113 T 54 (J10)
13 81) O ACROCE, 114 11 55 (ki1)
14 (c1) y, — LN ACROCELL115 L1 56 (J11)
15 (02) MACROGELI 20 / MACRQCELL 116 — 57 (H10)
MACROCELL 21-32 MACROCELL 117-128
LABC¢ {} L ¢ LABI
16 (1) O CROCELL3: P CROCELL129 1] 58 (H11)
17 (E3) C— AC:{OCEL_34 AC?OCEL_ 30 L 59 (F10)
20 (F2) CO— ACROCELL 35 | | LN ACROCELL 131 —1 62 (G9)
21 (F3) OO MACROCELL. | / MACROCELL 132 1 63 (F9)
MACROCELL 37-48 N : | MACROCELL 133-144
~ L v e
22 (G3) (3— 9 CROCELL145___|—1{ 64 (F11)
23 (G1) 33— 0 Ac=oc5|._ 26— 65 (E11)
25 (F1) O— 1 y/— LN ACROCELL147 _ —{] 67 (E9)
26 (H1) O MACROCELL 52 | / MACROCELL148 "] 68 (D11)
MACROCELL 53-64 _t\ <: MACROCELL 149-160
LABE ¢ {} L ¢ LABK
27 (H2) 33— MACRggEII:,Gs AC:OEEII:; —3 oo 2310)
28 (1) C3— MACR 66 R 62 —11 70 (ci1)
29 (K1) CO3— MACROCELL 67 /1—‘ _f\ ACROCELL 163 —{ 71 (B11)
30 (J2) O3 MACROCELL 68 / ACROCELL164 7] 72 (C10)
MACROCELL 69-80 _t\ <: MACROCELL 165-176
LABF LABL
31 (L) O MACROCELL 81 MACROCELL177 — 73 (A11)
32 (K2) C3— MACROCELL82 ACROCELL178__—11 74 (B10)
e - N e
34 (L2) ROCE ROCELL 76 (A10
35 (L3) — MACROCELL 85 N 14 ACROCELL 181 —1 77 (A9
oS e o
37 (L4) E ELL
38 (J5) CF—1__MACROCE| |88 | '\ | ___MACROCFIl 184 —1 s0 (Bs)
MACROCELL89-96 [/ | MACROCELL 185-192
3, 24,45, 66 (B5, G2, K7, E10) 2= v () - PERTAIN TO 84-PIN PGA PACKAGE
18, 19, 39, 40, 60, 61, 81, 82 (E1, E2, K5, L5, G10, G11,A7,B7) [>— GND C341-1
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Pin Configurations

CY7C341

PLCC/HLCC PGA
Top View Bottom View
x
o]
E R e Lfwvwo|w | w]| w]lew]| o |INneut| o | o | vo | o
VR Ez e 2
QQQQQQQ9Lz22z225522290929
sinininizisisizizicicicizicicini=icicialis k| vo | vo | o | vo |anp [INPUT] Vee | O | vO | 1O | WO
/1110 9876543 2|]{84838281807978777675
741 10
1o 12 wBw Y] o | o /0 |INPUT|INPUT o | o
Vo g1 72 10
o 14 718 o
1o 15 of w0 M| vo | o w | wo
1o 16 6o 10
vo Q17 681 10
GND O 18 ot ] I Voo | 10 o | aND | GND
GND O 19 661 Voo
Ve E 2 esd 0 gl wo | wo | wo 70341 o [ wo | wo
1o 7C341 641 'O
022 631 10
/o O 23 ehvo E|lanp|ano | o o | veo | 1o
Vee [ 24 610 GND
10 g 25 eof1 oND
/O [ 26 597 10 o | o o | 1o
Vo Q27 s58[1 10
/0 28 573 /O
110 29 whwo | v | [ 1o |INPUT|INPUT w | wo
VO Q3o s5[1 110
7o)
1o C g; 54010 gl o | wo | o | w0 |vec| o |anD| o | vo | o | wo
0032 33 34 35 36 37 38 39 40 41 42 4344 45 46 47 48 49 5051 5253
00000082 EEEE 200000000 NPUT/
=
S S sXEEzzoRRg oS SS=5E=S Al o | vo | wo | wo INPUTI ok oo | vo | wo | vo | wo
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C341-2 1 2 3 4 5 6 7 8 9 10 1
C341-3
EXPANDER |
DELAY
tExp
REGISTER
LOGIC ARRAY
CONTROLDELAY tcig ODUE&{(T INPUT/
INPUT INPUT tLac t OUTPUT
PRE
DELAY
1IN top @
LOGIC ARRAY | trsu tRD txz
DELAY n tcoms tzx
tLAD RH tLATCH
SYSTEM CLOCK DELAY tics
PIA CLOCK
DELAY DELAY
tpia tic
LOGIC ARRAY
DELAY
tFD
/O DELAY
tio C341-4
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CY7C341

Maximum Ratings DC Output Current, per Pin..........ccceecveene 25 mA to +25 mA
: . o . DC Input Voltage!L..........cccoovrviriiinine. 6V to +7.0V

(Above which the useful life may be impaired. For user guide- C Input Voltage 38Vio+7.0

lines, not tested.) DC Program Voltage .........cccevieeiiieereiieeeee e 13.0V

Storage Temperature ..........cccccevveeiiiieneeninenn 65°C to +150°C Static Discharge Voltage.........ccocceenieiiiniiniienicneend 11890V

Ambient Temperature with (per MIL-STD-883, method 3015)

Power Applied..........coeeiieeeiiieiiie e 0°C to +70°C .

er Rpplec.- Operating Range

Maximum Junction Temperature

(UNAEr Bi@s) .. ccocueeeiiieeeiiie et 150°C Range Ambient Temperature Vee

Supply Voltage to Ground Potential ................. 2.0V to +7.0V Commercial 0°Cto +70°C 5V +5%

Maximum Power Dissipation............cccccovverieriiennne 2500 mW Industrial —40°C to +85°C 5V £10%

DC Vi or GND CUITeNt.........ivieieircniseiee st 500 mA Military —55°C to +125°C (Case) 5V £10%

Electrical Characteristics Over the Operating Range!?!

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Ve =Min, lop=—4.0 mA 24 \
VoL Output LOW Voltage Voo =Min,, lop =8 mA 0.45 Vv
ViH Input HIGH Level 2.2 Ve +0.3 \
Vi Input LOW Level -0.3 0.8 \
lix Input Current GND <V|\y< Ve -10 +10 HA
loz Output Leakage Current | Vg = V¢ or GND -40 +40 HA
los Output Short Ve = Max., Vot = GNDIS: 4 -30 -90 mA

Circuit Current
lcct Power Supply Current | V=V or GND (No Load) | Commercial 360 mA
(Standby) Military/Industrial 435 mA
loco Power Supply Currentl®! | V| = V¢ or[%EIEJ]D (No Load) | Commercial 380 mA
f=1.0MHZ™ Military/Industrial 480 mA
tr (Recom- Input Rise Time 100 ns
mended)
tr (Recom- Input Fall Time 100 ns
mended)
Capacitancel®!
Parameter Description Test Conditions Max. Unit
CnN Input Capacitance Tp=25°C,f=1MHz, Vg =5.0V 10 pF
Cout Output Capacitance 20 pF
Notes:
1. Minimum DC input is =0.3V. During transitions, the inputs may undershoot to —2.0V for periods less than 20 ns.
2. Typical values are for Ty =25°C and Vg = 5V.
3. Guaranteed but not 100% tested.
4. No more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vgt = 0.5V has been chosen to avoid
test problems caused by tester ground degradation.
5. This parameter is measured with device programmed as a 16-bit counter 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 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 #: 38-03034 Rev. *A
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AC Test Loads and Waveforms

R1 464Q R1 464Q
5V o—m 5V ALL INPUT PULSES
OUTPUT 1 OUTPUT 3.0V SO < 90%
L O,
50 pF s Rz 5 pF R2 GND 10%
I jL 2500 I 2500 6 ns > I(— > < 6ns
INCLUDING== == = = = tr P
JIGAND ~ - - -
SCOPE (a) (b) C341-5 C341-6
Equivalent to: THEVENIN EQUIVALENT (commercial/military)
OUTPUTe 10%2 01.75V
External Synchronous Switching Characteristics Over the Operating Rangel®!
7C341-25 7C341-30 7C341-35
Parameter Description Min. Max Min. Max Min. Max Unit
tpp1 Dedicated |H%L]It to Combinatorial Com’l 25 30 35 ns
Output Delay Mil 25 30 35
tpp2 I/O Input to C[g]mbinatorial Com’l 40 45 55 ns
Output Delay Mil 40 45 55
tpp3 Dedicated Input to Combinatorial . Com’l 37 44 55 ns
Output Delay with Expander Delay Mil 37 a4 55
tppa I/O Input to Combinatorial Qutput Com’l 52 59 75 ns
Delay with Expander Delay!®: 10! :
Mil 52 59 75
tea Input to Output Enable Delay!® 7] Com'l 25 30 35 ns
Mil 25 30 35
ter Input to Output Disable Delay!®! Com’l 25 30 35 ns
Mil 25 30 35
tcot Synchronous Clock Input to Com’l 14 16 20 ns
Output Delay Mil 14 16 20
tcoz Synchronous Clock to Local Com’l 30 35 42 ns
Feedback to Combinatorial -
Mil 30 35 42
Outputl® 1]
ts Dedicated Input or Feedback Set-up | Com’l 15 20 25 ns
Time to Synchronous Clock :
Mil 15 20 25
Outputl®: 1);]
tso I/O Input Set-up Time to @l Com’l 30 39 45 ns
Synchronous Clock Input Mil 30 39 45

Notes:

7. This specification is a measure of the delay from input signal applied to a dedicated input to combinatorial output on any output pin. This delay assumes that
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|4 should be added to the comparable delay for a dedicated input. If expanders are used, add the
maximum expander delay tzxp to the overall delay for the comparable delay without expanders.

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

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

10. 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.

11. 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.

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

Document #: 38-03034 Rev. *A Page 5 of 15
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External Synchronous Switching Characteristics Over the Operating Range!® (continued)

7C341-25 7C341-30 7C341-35
Parameter Description Min. Max Min. Max Min. Max Unit
ty Input Hold Time from - Com’l 0 0 0 ns
Synchronous Clock Input Mil 0 0 0
twH Synchronous Clock Input Com’l 8 10 12.5 ns
High Time Mil 8 10 125
twi Synchronous Clock Input Com’l 8 10 12.5 ns
Low Time Mil 8 10 12.5
taw Asynchronous Clear Widthl® ©] Com'l 25 30 35 ns
Mil 25 30 35
tro Asynchronous Clear to - Com’l 25 30 35 ns
Registered Output Delay Mil o5 30 35
trRr Asynchronous Clear Recoveryl® 71 | Com'l 25 30 35 ns
Mil 25 30 35
tpw Asynchronous Preset Width(3: 6] Com’l 25 30 35 ns
Mil 25 30 35
tpr Asyn[cahronous Preset Recovery Com’l 25 30 35 ns
Time™™ Mil 25 30 35
tpo Asynchronous Preset to - Com’l 25 30 35 ns
Registered Output Delay Mil o5 30 35
tcr Synchronous Cl[oc1l§]to Local Com’l 3 3 5 ns
Feedback Input’® Mil 3 3 5
tp External Synchronous Clock Period | Com’l 16 20 25 ns
(1/fvaxa) Mil 16 20 25
fmaxd External Feedback MaxirT[éu% Com’l 34.5 27.7 22.2 MHz
Frequency (1/(ico1 +1s1))™ Mil 34.5 27.7 222
fmaxe Internal Local Feedback Maximum | Com’l 55.5 43 33 MHz
Frequencyrsle%?er of (1/(tg1 + tcp)) Mil 555 43 33
or (1/tco1) ’
fmaxs Data Path Maximum Frequency, least | Com’l 62.5 50 40.0 MHz
of 1/( tWL”%j ). Wis1 + 1), Mil 625 50 40.0
or (1/tco1
fMAXa Maximum Re?lsterToggIe Frequency| Com’l 62.5 50 40.0 MHz
(1t + twr) Mil 62.5 50 40.0
ton Output Data Stable Ti{gn%{rom Syn- | Com’l 3 3 3 ns
chronous Clock Input™ Mil 3 3 3

Notes:

13. 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, tg1, is the minimum internal period for an interal synchronous state machine configuration. This delay is for feedback within
the same LAB. This parameter is tested periodically 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
EReBrate. Itis assumed that all data inputs and feedback signals are applied to dedicated inputs. All feedback is assumed to be local originating within the same

15. 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/tgoy.

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. If any of the data inputs are I/O pins, tg» is the appropriate tg for calculation.

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

Document #: 38-03034 Rev. *A Page 6 of 15
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External Synchronous Switching Characteristics Over the Operating Range!® (continued)

7C341-25 7C341-30 7C341-35
Parameter Description Min. Max Min. Max Min. Max Unit

taco1 Dedicated Asynchronous Clock Input | Com’l 25 30 35 ns
to Output Delay!®! M 5 30 35

taco2 Asynchronous Clock Input to Local | Com’l 40 46 55 ns
Feedback to Combinatorial Output!'®! Mil 20 26 55

tas Dedicated Input or Feedback Set-ug Com’l 5 6 8 ns
Time to Asynchronous Clock Input®! M 5 5 3

taso I/O Input Set-Up Time to Com’l 20 27 30 ns
Asynchronous Clock Input® Mil 20 57 30

tAH Input Hold Time from Com’l 6 8 10 ns
Asynchronous Clock Inputl®! i 5 3 10

tAWH Asynchron?éis Clock Input Com’l 11 14 16 ns
HIGH Time Mil 11 14 16

tawL Asynch_ron%ug.:O]Clock Input Com’l 9 11 14 ns
LOW Time™ Mil 9 1 14

tacr Asynchronous Clock to Com’l 15 18 22 ns
Local Feedback Input[zﬂ Mil 15 18 20

tap External Asynchronous Com’l 20 25 30 ns
Clock Period (1/fyyaxa) Mil 20 o5 30

fMAXAT External Feedback Maximum Fre- | Com’l 33.3 27 23 MHz
quency in Asynchronous Mode Mil 333 57 o3
1/(tacor + tast)! '

fmaxa2 Maximum Internal 2 Com’l 50 40 33.3 MHz
Asynchronous Frequency Mil 50 40 333

fmaxas Data Path Maximum[l2:4r]equency in | Com’l 40 33.3 28.5 MHz
Asynchronous Mode Mil 20 333 28 5

fmaxag Maximum Asynchronous Register[zs] Com’l 50 40 33.3 MHz
Toggle Frequency 1/(tawn + tawd) Mil 50 40 333

taoH Output Data Stable Ti[r2n6]e from Asyn- | Com’l 15 15 15 ns
chronous Clock Input Mil 15 15 15

Notes:

19. 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

20.

21.

22,

23.

24,
25.
26.

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 clotlzk 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 tay and taw, parameters must be swapped. If
a given input is used to clock multiple registers with both positive and negative polarity, tawn should be used for both taywn and tap -

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 intemal 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.

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.

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/tace +tag1)) of (1/(tawn +tawL))- If register output states must also control external points, this frequency can still be
observed as long as this frequency is less than 14aco1.

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/(tas1 + tan) or 1/tacos- It 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 signal 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.

Document #: 38-03034 Rev. *A Page 7 of 15
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Internal Switching Characteristics Over the Operating Range!”
7C341-25 7C341-30 7C341-35
Parameter Description Min. Max Min. Max Min. Max Unit
N Dedicated Input Pad and Com’l 5 7 9 ns
Buffer Delay Mil 5 7 9
to I/0 Input Pad and Buffer Delay | Com’l 6 6 9 ns
Mil 6 6
texp Expander Array Delay Com’l 12 14 20 ns
Mil 12 14 20
tLAD Logic Array Data Delay Com’l 12 14 16 ns
Mil 12 14 16
tLac Logic Array Control Delay Com’l 10 12 13 ns
Mil 10 12 13
top Output Buffer and Pad Delay Com’l 5 5 6 ns
Mil 5 5 6
trx Output Buffer Enable Delay?”] Com’l 10 11 13 ns
Mil 10 11 13
tyxz Output Buffer Disable Delay Com’l 10 11 13 ns
Mil 10 11 13
trsu Register Set-Up Time Relative to | Com’l 6 8 10 ns
Clock Signal at Register Mil 6 8 10
tRH Register Hold Time Relative to Com’l 6 8 10 ns
Clock Signal at Register Mil 6 8 10
tLATCH Flow-Through Latch Delay Com’l 3 4 4 ns
Mil 3 4 4
trRD Register Delay Com’l 1 2 2 ns
Mil 1 2 2
tcomB Transparent Mode Delay/®®! Com’l 3 4 4 ns
Mil 3 4 4
tcH Clock High Time Com’l 8 10 12.5 ns
Mil 8 10 12.5
toL Clock Low Time Com’l 8 10 12.5 ns
Mil 8 10 12.5
tic Asynchronous Clock Logic Delay | Com’l 14 16 18 ns
Mil 14 16 18
tics Synchronous Clock Delay Com’l 2 2 3 ns
Mil 2 2 3
tep Feedback Delay Com’l 1 1 2 ns
Mil 1 1 2
tPRE Asynchronous Register Preset Com’l 5 6 7 ns
Time Mil 5 6 7

Document #: 38-03034 Rev. *A Page 8 of 15
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Internal Switching Characteristics Over the Operating Rangel? (continued)
7C341-25 7C341-30 7C341-35
Parameter Description Min. Max Min. Max Min. Max Unit

tclr Asynchronous Register Clear Com’'l 5 6 7 ns
Time Mil 5 6 7

tpow Asynchronous Preset and Clear | Com’l 5 6 7 ns
Pulse Width Mil 5 6 7

tpcr Asynchronous Preset and Clear | Com’l 5 6 7 ns
Recovery Time Mil 5 6 7

tpia Programmable Interconnect Com’l 14 16 20 ns
Array Delay Mil 16 20

Notes

27. Sample tested only for an output change of 500 mV.
28. This specification guarantees the maximum combinatorial delay associated with the macrocell register bypass when the macrocell is configured for combi-

natorial operation.
Switching Waveforms

External Combinatorial

DEDICATED INPUT/
I/0 INPUT

X

<« tpD1/tPD2

COMBINATORIAL
OUTPUT

le— te

COMBINATORIAL
REGISTERED OUTPUT

HIGH IMPEDANCE

3-STATE

le— tea ?

VALID OUTPUT

HIGH-IMPEDANCE

3-STATE

C341-7

External Synchronous

DEDICATED INPUT/
I/0 INPUT 7]
—> tH twH —>je— tywL —>
ts1 lc—
SYNCHRONOUS y ‘/x
CLOCK \____/
—> tcot trw/tpw tRR/tPR —>
ASYNCHRONO loH — ‘
CLEAR/PRESET trolteo
REGISTERED
OUTPUTS
||< tco2 -

COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACKI10]

C341-8
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Switching Waveforms (continued)

External Asynchronous
DEDICATEDINPUT/
I/OINPUTL?]
—> taH tAwH —>1e tawL —>

taAs1  e—

ASYNCHRONOUS /|
CLOCK INPUT
—> taco1 trw/tpw trRRtPR —>¢
taoH —
tro/tro

ASYNCHRONO
CLEAR/PRESET
>/

ASYNCHRONOUS REGISTERED
OUTPUTS
||< tacoz
C341-9

COMBINATORIAL OUTPUT
FROM ASYNCH. REGISTERED
FEEDBACK

N ——>1

Internal Combinatorial

INPUT PIN
1«—— tpp —>1
o |=—

l«— texp —>

I/0 PIN
EXPANDER
ARRAY DELAY
< tlac ttap —>

LOGIC ARRAY
INPUT
C341-10

LOGIC ARRAY
OUTPUT
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Switching Waveforms (continued)
Internal Asynchronous

E: tawH —)I je— tawwL —>
1=} tF —)I

CLOCK PIN

|
N —>

CLOCK INTO m

LOGIC ARRAY tie

CLOCK FROM

LOGIC ARRAY tRsy —l tan
DATA FROM
LOGIC ARRAY.

tRDILATCH —>|<— tFD tcLrtPRE —>|<— tFD

REGISTER OUTPUT
TO LOCAL LAB
LOGIC ARRAY-

tpia
REGISTER OUTPUT
TO ANOTHER LAB

Internal Synchronous

C341-11

tcH toL

SYSTEM CIOCK PIN

tiH —>| <— tics

SYSTEM CLOCK

AT REGISTER
tRsy —>1r<— tRy
DATA FROM
LOGIC ARRAY
C341-12
Internal Synchronous
LOGIC ARRAY |<— top —>
tRD
DATA FROM X X
LOGIC ARRAY.
txz txz tzx
HIGH IMPEDANCE |/
OUTPUT PIN >|<
STATE N—
C341-13
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C341-25HC/HI H84 84-Lead Windowed Leaded Chip Carrier Commercial/Industrial
CY7C341-25JC/JI J83 84-Lead Plastic Leaded Chip Carrier
CY7C341-25RC/RI R84 84-Lead Windowed Pin Grid Array
30 CY7C341-30HC/HI H84 84-Lead Windowed Leaded Chip Carrier Commercial/Industrial
CY7C341-30JC/JI J83 84-Lead Plastic Leaded Chip Carrier
CY7C341-30RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341-30HMB H84 84-Lead Windowed Leaded Chip Carrier
CY7C341-30RMB R84 84-Lead Windowed Pin Grid Array
35 CY7C341-35HC/HI H84 84-Lead Windowed Leaded Chip Carrier Commercial/Industrial
CY7C341-35JC/JI J83 84-Lead Plastic Leaded Chip Carrier
CY7C341-35RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341-35HMB H84 84-Lead Windowed Leaded Chip Carrier
CY7C341-35RMB R84 84-Lead Windowed Pin Grid Array

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameter Subgroups

Vou 1,2,3

VoL 1,2,3

Vi 1,2,3

Vi 1,2,3

lix 1,2,3

loz 1,2,3

loct 1,2,3

Document #: 38-03034 Rev. *A

Switching Characteristics

Parameter Subgroups
tpD1 7,8,9,10, 11
tpp2 7,8,9,10, 11
tpp3 7,8,9,10, 11
tcot 7,8,9,10, 11
ts1 7,8,9,10, 11
ty 7,8,9,10, 11
taco1 7,8,9,10, 11
tacoe 7,8,9,10, 11
tasi 7,8,9,10, 11
tAH 7,8,9,10, 11
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Package Diagrams

84-Leaded Windowed Leaded Chip Carrier H84

DIMENSIONS IN INCHES
SEE VIEW A MIN.

PIN \ MAX.

oOooononnonon

400 DIA. LENS

il

1185 =
1.195 E:_
1142 o 1.090
1158 e 1130

&

.090

120

155
200
5 SEATING PLANE
1195
—— — %
010
035 X 45°— n o
045
{ (
% 017
| ! 023
008

026
03e

VIEW A

51-80081
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Package Diagrams (continued)

84-Lead Plastic Leaded Chip Carrier J83
DIMENSIONS IN INCHES MIN,

PIN 1 1D SEATING PLANE 3
1 75
oo or 0l'll'll'!I'|I'|I'|l'|l'll'|l'l /_ _
12 d h74
1 h _L
: : T
0013
; B 4 0021
0 -
1 1] _f
: ) 0013
B Hiq 0 b 0.055 ng_oq
1.195 158 g h
0 1]
1 1]
0 1]
: ;
i i i
; i T T
0026
32 54 0032
m " -
33 53 0.020 MIN.
1150
1158 | ] %%gg
1185 )
1195 1 — %12%% L—
51-85006-A
84-Lead Windowed Pin Grid Array R84
SEATING PLANE %9
375 :
DIA. LENS
405 / INDEX MARK %
100 (NO PIND
ﬁ;gz,_{ N
/ H =
T 1,089
b 1111
S f 990
d 84 X 1.010
= 016
. 0oy DIA
=== SSOXMA @@@@@@@@@@
;HET' ’ r  4010JGIGIOIGICOJO]:
%g% T 84 X 080 DIA. MAX.
’ N 040
060
TP VIEW 175 BOTTOM VIEW
AR a
51-80026-*B

MAX is a registered trademark of Altera Corporation. Warp, Warp Professional, and Warp Enterprise are trademarks of Cypress
Semiconductor Corporation. All products and company names mentioned in this document are the trademarks of their respective
holders.

Document #: 38-03034 Rev. *A Page 14 of 15

© Cypress Semiconductor Corporation, 2001. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



e

# CYPRESS il
Document Title: CY7C341 192-Macrocell MAX® EPLD
Document Number: 38-03034
Orig. of
REV. ECN NO. Issue Date Change Description of Change
** 106379 06/18/01 Szv Change from Spec#: 38-00499 to 38-03034
*A 111355 12/17/01 MYN PGA package diagram dimensions were updated
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