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Features

e
£ CYPRESS

128 macrocells in 8 LABs

o 8 dedicated inputs, 52
1/O pins

bidirectional

o Programmable interconnect array

e Advanced 0.65-micron CMOS
technology to increase performance

PGA

Available in 68-pin HLCC, PLCC, and

Functional Description

CY7C342B

128-Macrocell MAX® EPLDs

mable Logic Device (EPLD) in which
CMOS EPROM cellsarc used toconfigure
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 128 macrocells in the CY7C342B are
divided into 8 Logic Array Blocks (LABs),
16 per LAB. There are 256 expander prod-
uct terms, 32 per LAB, to be used and
shared by the macrocells withineach LAB.

Each LAB is interconnected with a

allowing all signals to be routed through-
out the chip.

The speed and density of the CY7C342B
allows it 10 be used in a wide range of
applications, from rcplacement of large
amounts of 7400-series TTL logic, to com-
plex controllers and multifunction chips.
With greater than 25 times the functional-
ity of 20-pin PLDs, the CY7C342B allows
the replacement of over 50 TTL devices.
By replacing large amounts of logic, the
CY7C342B reduces board space, part
count, and increases system reliability.

The CY7C342B is an Erasable Program-  programmable  interconnect  array,
Logic Block Diagram —
1 {B§) INPUT/CLK INPUT (A7) 68
2 (A8) INPUT INPUT  (A8) 66
32 (L4 INPUT INPUT (L6} 36
34 (L5) INPUT INPUT  (KE) 35
| SYSTEM CLOCK |
LAB A ; ) LAB H
4 (A5} ——I WMACROCELL 1 MACROCELL 120 |—— (B8) 65
5(B4) —— WACROCELL? | [ WACROCEIL T }——— (A9} 64
6 (A4) —— MACROCELLI | [ WARCAOCELLTT8 __|—— (B9} 63
7(83) —] WACROCELLZ | | MACROCELL 117 {—18 {(A10) 62
8 (A3) =———— WMACROCELLS | [ WACROCECL 116 |——— (B10)61
9(A2) ———— MACROCELL6 [ WACROCELL 115 |—— ‘S"’,""
10 (B2) == " MACROCELL?Y MACROCELL 114 ——w (€11 59
11 (B1) = MACROCELL 8 —N <|r: MACROCELL 1713 |——— (C10158
MACROCELL 9-18 MACROCELL 121-128
ueo § L b e
12(C2) —— MACROCELL17 | MACROCELL 107 |=—— (O11)57
13{C) ——— MACROCELL 18 MACHI 100 |—— (D10)56
14 (D2) ————— MACROCELL 19 MACROCELL 99 F—— (EN)55
15 (01) ——— MACROCELL 20 98 F—— (F11)s3
17 (E1) MACROCELL 21 MACROCELL 87 — (F10}52
MACROCELL 22-32 :D A MACROCELL 102112
P N—
1
A
_LABC LAB F
18 (F2) MACROCELL 33 MACROCELL 85 |—— (G11) 51
18 (F1) WACROCELL B84 ——— (Hi1} 40
21 101):'—mcnocm.‘35— MACROCELL 83 —— (H10) 2B
22 (H2) [ MACROCELL 38 | MACROCELL 82 |—— (J11) 47
23 (H1) —— [ MACROCELL 81 F—— 10146
MACROCELL 38-40 H A——] macrocetL 86.9
LAB D {} iLABE
24 (42— JACROCELL 7 —— 1145
25 (J1) ——tl A LL S0 MA,ROCE’U 71 —— (K10)44
26 (K1) ——— WACROCELLST N | _MACRBCELL 70 — L1043
27 (K2) —————{ WACROCELL5Z | [ MACROCELL69 | (L9)42
28 (2) —— WACROCELLST | t—/| MACROCEULL 68— |—— (K941
29 (K3) =] 67 — (;:) 40
30 {13) ————e—] " MACHUCELL 55 N | MACROCELL §6 —— (k8) 39
31 {K4) ] WATCHUCELL 56 ] y <'_I': MACROCELL 65 — (L7138
MACROCELL 5764 MACROCELL 73-80
3, 20,37, 54 (BS, G2, K7, E10) D_ Vee {} - PERTAIN TO 68-PiN PGA PACKAGE
16,33, 50, 67 (E2, K5, G10, B7y [C>— GND Caa2B-1

MAX is a registered trademark of Altera Corporation. Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor.
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Selection Guide

7C342B—12 | 7C342B—15 | 7C342B-20 | 7C342B-25 | 7C342B-30 | 7C342B-35

Maximum Access Time (ns) 12 15 20 25 30 35
Maximum Operating | Commerecial 250 250 250 250 250 250
Current (mA) Military 320 320 320 320 320
Industrial 320 320 320 320 320
Maximum Static Commercial 225 225 225 225 225 225
Current (mA) Military 275 275 275 275 275
Industrial 275 275 275 275 275
Pin Configurations
PLCC PGA
Top View Bottom View
1
e 5 g L wo | wo [weut|ineut|iveut] vo | vo | wo | wo
02 9 a2
029092092 °2335202¢9¢2%¢2
k| vw | v | v ]| v |en|neut|vee| vo f e | o] o
38 76543 2N
:jg :gg :;g 4| v | wo o | wo
1o sg[J 1o
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G:\:‘; 5523 50 e vo | vec eNo | 1o
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10 sad vo
HO 5210 vo Fl v vo 10 o
110 «h e 7C3428
Vee s GND e | o | ano Vee | 10
1o 49| VO
1o 18] Vo
10 s v op| v | o o | wo
[[{e] a6|] 110
110 45% 10 c|w | wo o | ro
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1 2 3 4 5 6 7 ] e 10 M
C3428-3
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines,  DC Input Voltagel'l ... ... ... .. .. =3.0Vito+ 70V
not tested.) DC Program Voltage ............cooovveiiin..... 13.0V
Storage Temperature ... —65°C 10 +150°C  syatic Discharge Voltage . ..............cooooi. > 1100V
Ambicnt Temperature with (per MIL-STD-883, Mcthod 3015)

Power Applied ................. L 0°Cto +70°C .

Maximum Junction Temperature Operating Range

(underbias) ... i 150°C Ambient

Supply Voltage to Ground Potential . ..... .. =30V 10 +7.0V Range Temperature Vee

Maximum Power Dissipation ................... 2500 mW Commercial 0°Cto +70°C SV = 5%

DCVecorGND Current ..o S0 mA Industrial —40°C to +85°C 5V + 10%

DC Output Current per Pin .......... —25mA to +25 mA Military —55°Cto +125°C (Case) 5V = 10%

Electrical Characteristics Over the Operating Rangel?]

Parameter Description Test Conditions Min. Max. Unit
VOoH Output HIGH Voltage Vee = Min, lpy = —4.0mA 24 \"4
Vor, Output LOW Voltagc Vee = Min, lgL = 8.0mA 0.45 A%
Viu Input HIGH Voltagc 2.2 Vee +0.3 \'%
V. Input LOW Voltage -0.3 0.8 \%
Iix Input Current GND < Vin < Ve —-10 +10 wA
loz Output Leakage Current Vo = Vecor GND -40 +40 HA
Tos Output Short Circuit Current | Ve = Max., Vour = 0.5V 4 -30 -90 mA
leer Power Supply Current (Static) | V| = GND (No Load) Com’l 225 mA
Mil/Ind 275
Teea Power Supply Currentl”] Vi = Vee ()r4GND (No Load) Com’l 250 mA
£= 1.0 MHzHl Mil/ind 320
tR Recommended Input Rise Time 100 ns
g Recommended Input Fall Time 100 ns

Capacitancel®!

Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin =2V, f = LOMHz 10 pF
Cour Output Capacitance Vout = 2V, f = 1.0 MHz 10 pF

Notes:

1. Minimum DC input is ~ 0.3V. During transitions, the inputs may un- 4. Guarantecd but not 100% tested.
dershoot to ~ 3.0V for periods less than 20 ns. S. Thisparameter is measured with device programmedas a 16-bitcount-

2. Typical values are for Ty = 25°Cand Ve = SV erin each LAB.

3. Not more than one output should be tested at a time. Duration of the 6. Part (a)in AC Test Load and Waveforms is used for all parameters ex-
short cireuit should not be more than one second. Vyt = 0.5V has cepttpg and txz, which is used for part (b)in AC Test Load and Wave-
been chosent to avoid test problems caused by tester ground forms. All external timing parameters are measured referenced to ex-
degradation. ternal pins of the device.

AC Test Loads and Waveforms!*)

R1 464Q R1464Q
o— A L Y
v o ALL INPUT PULSES
OUTPUT ! OUTPUT ] 3.0V ‘ 90%
90%
10% 10%
50 pF R2 5pF R2 GND
I 250Q I 250Q - <6ns
INCLUDING = == INCLUDING = =& =6ns =
JGAND ~ - JGAND ~ -
SCOPE SCOPE Ca428-4 C3428-5
(a) (b)
Equivalent to: THEVENIN EQUIVALENT (commercial/military)

163Q2
OQUTPUT 06— AMA———0 175V
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Logic Array Blocks

There are 8 logic array blocks in theCY7C342B. Each LAB con-
sists of a macrocell array containing 16 macrocells, an expander
product term array containing 32 expanders, and an 1/Oblock. The
LAB is fed by the programmable interconnect array and the dedi-
cated input bus. All macrocell feedbacks go to the macrocell array,
the expander array, and the programmable interconnect array. Ex-
panders feed themselves and the macrocell array. All /O feed-
backs go to the programmable 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 CY7C342B provides eight dedicated inputs, one of
which may be used as a system clock. There are 52 I/O pins that
may be individually configured for input, output, or bidirectional
data flow,

Programmable Interconnect Array

The Programmable Interconnect Array (P1A) solves interconnect
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 IO pin feedback of every pin on the de-
vice.

Unlike masked or programmable gate arrays, which induce vari-
able delay dependent on routing, the PIA has a fixed delay. This
climinates undesired skews among logic signals that may cause
glitches in internal or external logic. The fixed delay, regardless of
programmable interconncct array configuration, simplifies design
by assuring that internal signal skews or races are avoided. The re-
sultis case of design implementation, often in a signal pass, without
the multiple internal logic placement and routing iterations re-

quired for a programmable gate array to achiceve design timing ob-
jectives.

Timing Delays

Timing delays within the CY7C342B may be casily determined us-
ing Warp2™ /Warp2+ ™ or Warp3 ™ software by the model shownin
Figure 1. The CY7C342B has fixed internal delays, allowing the
user to determine the worst case timing delays for any design. For
complete timing information the Warp3 software provides a timing
simulator.

Design Recommendations

Operation of the devices described herein with conditions
above thoselisted under*Maximum Ratings” maycause perma-
nent damage to the device. This is a stress rating only and func-
tional 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 reli-
ability. The CY7C342B contains circuitry to protect device pins
from high static voltages or electric fields, but normal precau-
tions should be taken to avoid application of any voltage higher
than the maximum rated voltages.

For proper operation. inputand output pins must be constrained to
the range GND < (VN or Vout) < Vee. Unused inputs must al-
ways be tied to an appropriate logic level (either Voc or GND).
Each set of Ve and GND pins must be connected together direct-
ly at the device. Power supply decoupling capacitors of at least 0.2
uF must be connected between Ve and GND. For the most effec-
tive decoupling. cach V¢ pin should be separately decoupled to

EXPANDER _J
DELAY
Exp
REGISTER
LOGIC ARRAY
CONTROL DELAY | tcin QuUTPUT
INPUT tiac . DELAY
PRE OUTPUT
L » 1 £3
eyt LOGIC ARRAY | tasy tap o
. DELAY 1 tcoms tzx
IN tap RH tLATCH
SYSTEM CLOCK DELAY tcg
oA — CLOCK
DELAY DELAY
teia e
FEEDBACK
DELAY
Fo
/O DELAY
tio C342B-6

Figure 1. CY7C342B Internal Timing Model
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GND dircctly at the device. Decoupling capacitors should have
good frequency response, such as monolithic ceramic types have.

Design Security

The CY7C342B contains a programmable design security feature
that controls the access to the data programmed into the device. If
this programmable feature is used, a proprictary design implem-
ented in the device cannot be copied or retrieved. This cnables 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 crasing
the entire device.

The CY7C342B is fully functionally tested and guaranteed
through complete testing of each programmable EPROM bit and
all internal logic clements thus ensuring 100% programming yicld.
The erasable nature of these devices allows test programs to be
uscd and erased during carly stages of the production flow. The de-
vices also contain on-board logic test circuitry to allow verification
of function and AC specification once encapsulated in non-win-
dowed packages.

Typical I¢c vs. fvax

400
g 300~
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< Voo =5.0V
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w
=
=
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<
Q
L ol
1 1 1
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Output Drive Current
4
Q 100 |
& I
r o.
< B0
E
= Vee =5.0V
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&«
5
O 40
5
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5 20}
© :
£ N R
0 045 1 2 3 4 5

Vo OUTPUT VOLTAGE (V)

Timing Considerations

Unless otherwise stated, propagation delays do not include expan-
ders. When using expanders, add the maximum expander delay
texpto theoverall delay. Similarly, there isan additional tpy 4 delay
for an input from an I/O pin when compared to a signal from
straight input pin.

When calculating synchronous frequencices, use ts if all inputsare
on dedicated input pins. The parameter tg; should be used if data
is applied at an 1/O pin. If ts; is greater than tegy, 1/ts2 becomes
the limiting frequency in the data path mode unless 1/(twy + twi)
is less than 1/tg).

When expander logic is used in the data path, add the appropriate
maximum cxpander delay, tpxp to ts;. Determine which of 1/(twn
+ twi). Vtcor, or {tpxp + tsy) is the lowest frequency. The low-
cst of these frequencies is the maximum data path frequency for
the synchronous configuration.

Whencalculating external asynchronousfrequencies, use tagy if all
inputs are on the dedicated input pins. If any data is applicd to an
1/O pin, tosp must be used as the required set-up time. If (tas2 +
tap) is greater than tacoy, 1/(tas2 + tap) becomes the limiting
frequency in the data path mode unless 1/(tawn + tawL) is less
than 1/(1as2 + tan)

When expander logic is used in the data path, add the appropriatc
maximum cxpander delay, tpxp to tas). Determine which of
1/(tawH + tawLp). 1/tacol. or 1/(tgxp + tasy) is the lowest fre-
quency. The lowest of thesc frequencies is the maximum data path
frequency for the asynchronous configuration.

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

The parameter tyon indicates the system compatibility of this de-
vice when driving subsequent registered logic with a positive hold
time and using the same asynchronous clock as the CY7C342B.
In general, if taon 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 de-
vice’s clock signal path adding an additional delay (tixp) causing
the output data from the preceding device to change prior to the
arrival of the clock signal at the following device’s register.
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Commercial and Industrial External Synchronous Switching Characteristics!® Over Operating Range

7C342B—12 | 7C342B~-15 | 7C342B~-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp1 Dedicated Input to Combinatorial Output Delayl’l 12 15 20 ns
tp2 1/0 Input to Combinatorial Output Delaym 20 25 32 ns
tppa Dedicated Input to Combinatorial Output Dclay with 18 23 30 ns
Expander Delay!%
tpp4 1/0 lnrput to Combinatorial Output Delay with Expander 26 33 42 ns
Delay(*- 10]
tEA Input to Output Enable Detayl* /I 12 15 20 ns
tER Input to Output Disable Delayl® 7! 12 15 20 ns
tcol Synchronous Clock Input to Output Delay 6 7 8 ns
tcoz Synchronous Clock to Local Feedback to 14 17 20 ns
Combinatorial Outputl®
15y Dedicated Input or Feedback Set-Up Time to 8 10 13 ns
Synchronous Clock Inputl”-
ts2 170 Tnput Set-Up Time to Synchronous Clock Input!’] 16 20 24 ns
tyy Input Hold Time from Synchronous Clock Inputl’] 0 0 0 ns
twH Synchronous Clock Input HIGH Time 4.5 5 7 ns
twr Synchronous Clock Input LOW Time 4.5 5 7 ns
tRw Asynchronous Clear Widthl+ 7] 12 15 20 ns
tRR Asynchronous Clear Recovery Timel4 71 12 15 20 ns
trRO Asynchronous Clear to Registered Output Delayl’! 12 15 20 ns
tpw Asynchronous Preset Widthl4. 7] 12 15 20 ns
PR Asynchronous Preset Recovery Timel 71 12 15 20 ns
tpo Asynchronous Preset to Registered Output Delayl’] 12 15 20 ns
tCp Synchronous Clock to Local Feedback Inputl® 13T 3 3 3 ns
tp External Synchronous Clock Period (1/(fmax3)¥) 9 12 15 ns
fMAX1 External Feedback Maximum Frequency 71.4 58.8 47.6 MHz
(U(tcor + ts))4 14
fmax2 Internal Local Feedback Maximum Frequency. lesser of 90.9 76.9 62.5 MH:
(l(ts1 + tcr)) or (1tcop)!* 1
fMAX3 Data Path Maximum Freqqucncy, lesser of (1/(tw, + twH)). 111.1 100 71.4 MHz
(1/(ts; + tw)) or (M1cop)l* 19l
fmMAX4 Maximum Register Toggle Frequency (1/(twr+twu))!* 771 [ 1111 100 71.4 MHz
toH Output Data Stable Time from Synchronous Clock Inpud® 18] 3 3 3 ns
tpp) Dedicated Input to Combinatorial Output Delayl’] 25 30 35 ns
tpp2 1/0 Input to Combinatorial Output Delayl®] 39 46 55 ns
tppa Dedicated Input to Combinatorial Output Delay with 37 44 55 ns
Expander Delayl?)
tpps I/O Inrpul to Combinatorial Output Delay with Expander 51 o} 75 ns
Delay(* 10}
tEA Input to Qutput Enable Delayl* 71 25 30 35 ns
tER Input to Output Disable Delay!® T 25 30 35 ns
tcol Synchronous Clock Input to Output Delay 14 16 20 ns
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Commercial and Industrial External Synchronous Switching Characteristics (continued)

T7C342B-25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tco? Synchronous Clock to Local Feedback to Combinatorial 30 35 42 ns
Outputl* 11}
tgy Dedicated InPul or Feedback Set-Up Time to Synchronous 15 20 25 ns
Clock Input!”- 12|
ts2 1/0 Input Set-Up Time to Synchronous Clock Inputl’] 29 36 45 ns
th Input Hold Time from Synchronous Clock Inputl’] 0 0 0 ns
twH Synchronous Clock Input HIGH Time 8 10 12.5 ns
twi Synchronous Clock Input LOW Time 8 10 12.5 ns
tRw Asynchronous Clear Width!4: 7] 25 30 35 ns
tRR Asynchronous Clear Recovery Timel® 7} 25 30 35 ns
tRO Asynchronous Clear to Registered Output Delayl’] 25 30 35 ns
tpw Asynchronous Preset Widthl4 7T 25 30 35 ns
PR Asynchronous Preset Recovery Timel* /] 25 30 35 ns
tpo Asynchronous Preset to Registered Output Delay!’] 25 30 35 ns
e Synchronous Clock to Local Feedback Inputl®: 13] 3 3 6 ns
tp External Synchronous Clock Period (1/(fmaxa))l%] 16 20 25 ns
fMAX1 External Feedback Maximum Frequency 345 277 222 MH:z
(Itcor + ts)l* M
fmaxz Internal Local Feedback Maximum Frequency, lesser of 55.5 434 322 MHz
(M(ts) + tcp)) or (Vtco & 15
fMAX3 Data Path Maximum Frequency, lesser of (1/(twr. + twh)), 62.5 50 40 MH:z
(1/(ts1 + ty)) or (1tcop)™ 10
fMAX4 Maximum Register Toggle Frequency (1/(twr +twp))i® V'l 62.5 50 40 MH:z
ton Output Data Stable Time from Synchronous Clock Inputh B[ 3 3 3 ns
Notes:
7. This specification is a measure of the delay from input signal applied  12. If data isapplied to an I/Q input for capture by a macrocell register, the

10.

to a dedicated input (68-pin PLCC input pin 1, 2,32, 34, 35, 66, or 68)
to combinatorial output on any output pin. This delay assumes no ex-
pander 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/for

asynchronous preset) is applied to a dedicated input only and no signal
path (cither clock or data) employs expander logic.

If an input signal is applied 10 an I/O pin an additional delay equal to

tpia should be added to the comparable delay for a dedicated input. If

expanders are used, add the maximum expander delay tpxp to the
overall delay for the comparable delay without ¢xpanders.

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.

This specification is a measure of the delay from an input signal applied to

a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, 36, 66, or 68) to

combinatorial output on any output pin. This delay assumes cxpander

terms are used to form the logic function and includes the worst-case ex-
pander logic delay for one pass through the expander logic.

Thisspecificationis ameasure of the delay fromaninput signal applied

to an [/O macrocell pin 1o 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
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 as-
sumes no expanders are used, register is synchronously clocked and all
feedback iswithin the same LAB. This parameter is tested periodically
by sampling production material.
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I/O pininputset-up time minimums should be observed. These param-
eters are tg; for synchronous operation and tas; for asynchronous op-
eration.

. 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, tsq, 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 guarantecd 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 focal originating within the same LAB.

. This specification indicates the guaranteed maximum frequency at

whicha state machine with internal-only feedback can operate. If regis-
ter output states must also control external points, this frequency can
still be observed as long as this frequency is less than 1/1cof.

. 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 applicd to dedicated input pinsand
no expander logic is used. If any of the data inputs are I/O pins, tgz is
the appropriate tg for calculation.

. This specification indicates the guaranteced maximum frequency, in

synchronous mode, at which an individual output orburied register can
be cycled by a clock signal applied to the dedicated clock input pin.

. This parameter indicates the minimum time afier asynchronous regis-

ter clock input that the previous register output data is maintained on
the output pin.



CY7C342B

Commercial and Industrial External Asynchronous Switching Characteristics!®) Over Opcrating Range

7C342B—12 | 7C342B~15 | 7C342B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit¢
tacol Asynchronous Clock Input to Output Delay!”! 12 15 20 ns
tACO2 Asynchronous Clock Input to Local Feedback to Combinatorial 20 25 32 ns
Output 1]
tAs) Dedicated Input or Feedback Sct-Up Time to Asynchronous 4 ) 5 ns
Clock lnputr}])
tas2 170 Input Set-Up Time to Asynchronous Clock Inputl’! 12 14.5 17 ns
1AH Input Hold Time from Asynchronous Clock Inputl7] 4 5 6 ns
LAWH Asynchronous Clock Input HIGH Timel7} 8 9 10 ns
tAwL, Asynchronous Clock Input LOW Timel7- 201 6 7 8 ns
tACE Asynchronous Clock to Local Feedback Inputl% 21] 9 11 13 ns
tAP External Asynchronous Clock Period (1/(fyaxas))l?! 14 16 18 ns
fMAXAL External Feedback Maximum Frequency in Asynchroneus 62.5 50 40 MHz
Made (1/(tacor + tas)l* 2
fMAXA2 Maximum Internal Asynchronous Frequencyl® 23 71.4 62.5 55.5 MHz
fmaxas | Data Path Maximum Frequency in Asynchronous Model® 241 | 83.3 66.6 50 MHz
fMAXA4 Maximum Asynchronous Register Toggle Frequency 71.4 62.5 55.5 MHz
Y(tawn + taw 14 2
tAOH Output Data Stable Time from Asynchronous Clock Inputl4-260] | 12 12 12 ns
Notes:

19. This specification is a measure of the delay from an asynchronous reg-
isterclock input tointernal feedback of the register output signal 1o 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-

ot R TR T e
VoA RV

. This paramcter is measured with a positive-edge triggered clock at the
register. For negative edge triggering, the tawyy and taw) parameters
must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, t owgi should be used for both
tawn and taw .

21. Thisspecification is a measure of the delay associated with the internal
register feedback path for an asynchronousclock to LABlogicarrayin-
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, assumes noexpander logicin the clock path, and assumesthat the
clock input signal is applied 1o 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 ex-
ternal feedback can operate. Itis assumed that all data inputs, clock in-

2
t2

24.

25.
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puts, und feedback signals are applicd 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 + tasp) or (1/{tawss + tawi ). If register output states must
also control external points, this frequency can stillbe observed as long
as this frequency is less than tacor-

This specification assumes no expander logic is utilized, all data inputs
and clock inputs are applied to dedicated inputs, and all state feedback
is within a single LAB. This parameter is tested periodically by sam-
pling production material.

This frequency is the maximum frequency at which the device may op-
erate inthe asynchronously clocked data path mode. This specification
is determined by the lesser of 1/(tawpt + tawr). (tas) + tap) or
1tacor. It assumes data and clock input signals are applied to dedi-
cated input pins and no expander logic is used.

This specification indicates the guarantecd 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.
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Commercial and Industrial External Asynchronous Switching Characteristics!s]Over Operating Range (continued)

7C342B-25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
taCol Asynchronous Clock Input to Output Delayl’] 25 30 35 ns
taco? Asynchronous Clock Input to Local Feedback to Combinatorial 39 46 55 ns
Outputl!
tASI Dedicated Input or Feedback Set-Up Time to Asynchronous 5 6 8 ns
Clock Input[ﬁ
1as2 1/0 Input Set-Up Time to Asynchronous Clock Input!’] 19 22 28 ns
tan Input Hold Time from Asynchronous Clock Inputl”] 6 8 10 ns
tAWH Asynchronous Clock Input HIGH Timel/] 11 14 16 ns
LAWL Asynchronous Clock Input LOW Timel” 2] 9 1 14 ns
tACF Asynchronous Clock to Local Feedback Inputl* 211 15 18 22 ns
tAp External Asynchronous Clock Period (1/(fyaxasH!] 20 25 30 ns
fMAXAL External Feedback Maximum Frequency in Asynchronous 333 27.7 232 MHz
Mode (1/(tacor + tasp)l* 22l
fMAXA2 Maximum Internal Asynchronous Frequencyl* 2! 50 40 333 MH:z
fmaxas | Data Path Maximum Frequency in Asynchronous Model# 241 40 333 28.5 MH:z
fMaxA4 Maximum Asynchronous Register Toggle Frequency 50 40 333 MHz
V(tawn + tawD)l*
tAOH Output Data Stable Time from Asynchronous Clock Inputl?- 261 [ 15 15 15 ns

Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range

7C342B—-12 | 7C342B-15 | 7C342B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tiN Dedicated Input Pad and Buffer Delay 2.5 3 4 ns
1o 1/O Input Pad and Buffer Delay 25 3 4 ns
texp Expander Array Delay 6 8 10 ns
{LAD Logic Array Data Delay 6 8 10 ns
fLaC Logic Array Control Delay 5 5 7 ns
top Output Buffer and Pad Delay 3 3 3 ns
tzx Output Buffer Enable Delay!?/] 5 5 5 ns
txz Output Buffer Disable Delay 5 5 S ns
tRsU Register Set-Up Time Relative to Clock Signal at Register 2 4 N ns
tRH Register Hold Time Relative to Clock Signal at Register 4 4 S ns
tLATCH Flow Through Latch Delay 1 1 2 ns
tRD Register Delay 0.5 1 1 ns
tcOMB Transparent Mode Delay! 2] 1 1 2 ns
tcH Clock HIGH Time 3 4 6 s
teL Clock LOW Time 3 4 6 ns
hie Asynchronous Clock Logic Delay 5 6 8 ns
tics Synchronous Clock Delay 05 0.5 0.5 ns
tFD Feedback Delay 1 1 1 ns
tpRE Asynchronous Register Preset Time 3 3 3 ns
tcLR Asynchronous Register Clear Time 3 3 ns
tpew Asynchronous Preset andClear Pulse Width 2 3 4 ns
tper Asynchronous Preset and Clear Recovery Time 2 3 4 ns
1p1A Programmable Interconnect Array Delay Time 8 10 12 ns
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Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range (continued)

7C342B-25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
N Dedicated Input Pad and Buffer Delay 5 7 9 ns
tio 1/O Input Pad and Buffer Delay 6 6 L} ns
tExp Expander Array Delay 12 14 20 ns
tLAD Logic Array Data Delay 12 14 16 ns
tLAC Logic Array Control Delay 10 2 13 ns
top Output Buffer and Pad Delay 5 5 [} ns
tzx Output Buffer Enable Delayl27] 10 11 13 ns
ixz Output Buffer Disable Delay 10 11 13 ns
{RSU Register Set-Up Time Relative to Clock Signal at Register 6 8 10 ns
tRH Register Hold Time Relative to Clock Signal at Register 6 8 10 ns
tLATCH Flow Through Latch Delay 3 4 4 ns
trRD Register Delay 1 2 2 ns
tcOMB Transparent Mode Delayl28] 3 4 4 ns
tCH Clock HIGH Time 8 10 12.5 ns
ter Clock LOW Time 8 10 12.5 ns
tic Asynchronous Clock Logic Delay 14 16 18 ns
tics Synchronous Clock Delay 2 2 3 ns
tED Feedback Delay 1 1 2 ns
tpRE Asynchronous Register Preset Time 5 6 7 ns
teLR Asynchronous Register Clear Time 5 6 7 ns
tpew Asynchronous Preset and Clear Pulse Width 5 6 7 ns
tPCR Asynchronous Preset and Clear Recovery Time 5 6 7 ns
tpla Programmable Interconnect Array Delay Time 14 16 20 ns
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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Military External Synchronous Switching Characteristics!® Over Operating Range

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

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

tpryy Dedicated Input to Combina- 15 20 25 30 35 ns
torial Output Delayl’)

tpp2 1/0 Input to Combinatorial 25 32 39 46 55 ns
Output Delayl®]

tpp3 Dedicated Input to Combina- 23 30 37 44 55 ns

torial Output Delay with Ex-
pander Delayl’]

tppg 1/0 Input to Combinatorial 33 42 51 60 75 ns
Output Delay with
Expander Delayt* 10]

tEA Input to Output Enable 15 20 25 30 35 ns
Delaylt 71

tER Input to Output Disable 15 20 25 30 35 ns
Delayl*7

tcon Synchronous Clock Input to 7 8 14 16 20 ns
Output Delay

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

13 Dedicated Input or Feedback 10 13 15 20 25 ns

Set-Up Time to Synchronous
Clock Inputl” 12l

152 1/0 Input Sct-Up Time to 20 24 29 36 45 ns
Synchronous Clock Input!7]

tH Input Hold Time from 0 0 1] 0 0 ns
Synchronous Clock Input!”)

twi Synchronous Clock Input 5 7 8 10 12.5 ns
HIGH Time

1wl Synchronous Clock Input 5 7 8 10 12.5 ns
LOW Time

trw Asynchronous Clear Width!4 7} | 15 20 25 30 35 ns

tRR Asynchronous Clear Recovery | 15 20 25 30 35 ns
Timel*

trRO Asynchronous Clear to Regis- 15 20 25 30 35 ns
tered Output Delayl”)

tpw Asynchronous Presct 15 20 25 30 35 ns
Widthl* 7}

tpr Asynchronous Preset 1S 20 25 30 35 ns
Recovery Timel*7

tpo Asynchronous Preset to Regis- 15 20 25 30 35 ns
tered Output Delayl’]

ter Synchronous Clock to Local 3 3 3 3 6 ns
Feedback Inputl* 11

tp External Synchronous Clock 12 14 16 20 25 ns

Period (1/(fyax3))l¥]
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Military External Synchronous Switching Characteristics(® Over Operating Range (continued)

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

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

fMAX1 External Feedback Maximum 58.8 47.6 345 277 222 MHz
Frequency (1/(tcoy + ts)))* 1)

fMAX2 Internal Local Feedback 76.9 62.5 55.5 434 322 MHz
Maximum Frequency, lesser of
(1/(15) + tcp)) or (Ttcon)l 13l

fmaxa Data Path Maximum Frequency, | 100 71.4 62.5 50 40 MHz
lesser of (1/(twr + twi)),
(M(ts) + 1)) or (1/tco))* 1)

fmaxsg Maximum Register Toggle 100 71.4 62.5 50 40 MH:z
Frequency (1/(twy, + twy))l+ 171

tOH Output Data Stable Time from 3 3 3 3 3 ns
Synchronous Clock Input!4. 18]

Military External Asynchronous Switching Characteristics!®) Over Operating Range
7C342B—15 | 7C342B-20 | 7C342B-25 | 7C342B~30 | 7C342B-35

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

tACO!L Asynchronous Clock Input 10 15 20 25 30 35 ns
Output Delayl”!

taco? Asynchronous Clock Input to 25 32 39 46 55 ns
Local Feedback to Combinatorial
Output!1?]

tAS] Dedicated Input or Feedback 5 S 5 6 8 ns
Set-Up Time_to Asynchronous
Clock Inputl’]

tAs? 1/0 Input Set-Up Time to 14.5 17 19 22 28 ns
Asynchronous Clock Input!”}

tAH Input Hold Time from N 6 6 8 10 ns
Asynchronous Clock Inputl”]

tAWH Asynchronous Clock Input 9 10 11 14 16 ns
HIGH Timel’l

tAwl, Asynchronous_ Clock Input 7 8 9 11 14 ns
LOW Timel7- 20

tACF Asynchronous Clock to Local il 13 15 18 22 ns
Feedback Input!4 21)

tap External Asynchronous Clock 16 18 20 25 30 ns
Period (1/(fMAXA4))[4I

fMaXAI External Feedback Maximum 50.0 40 333 217 232 MH:z
Frequency in Asynchronous
Mode (1/{tacor + tasi)l* 22

fMAXA2 MaximumInternal Asynchronous | 62.5 555 50 40 333 MHz
Frequencyl® =

fMAXA3 Data Path Maximum Freq’ucncy 66.6 50 40 333 28.5 MH:z
in Asynchronous Model4-24]

fMAXA4 Maximum Asynchronous 62.5 55.5 50 40 333 MH:z
Register Toggle Frcguency
W(tawy + tawp)l 2]

tAOH Output Data Stable Time from 12 12 15 15 15 ns
Asynchronous Clock Inputl4. 261
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Military Typical Internal Switching Characteristics Over Operating Range

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

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tin Dedicated Input Pad and 3 4 S 7 9 ns
Buffer Delay
hio 1/0 Input Pad and Buffer Delay 3 4 6 6 9 ns
tExp Expander Array Delay 8 10 12 14 20 ns
LLAD Logic Array Data Delay 8 10 12 14 16 ns
tLAC Logic Array Control Delay 5 7 10 12 13 ns
top Output Buffer and Pad Delay 3 3 5 5 i} ns
tzx Output Buffer Enable Delayl?7] 5 5 10 11 13 ns
txz. Output Buffer Disable Delay 5 S 10 1! 13 ns
trsy Register Sct-Up Time Relative 4 5 6 B 10 ns
to Clock Signal at Register
try Register Hold Time Relative 4 S 6 8 10 ns
to Clock Signal at Register
tLATCH Flow Through Latch Delay i 2 3 4 4 ns
tRD Register Delay 1 1 1 2 2 ns
tcoMB Transparent Mode Delayl28} 1 2 3 4 4 ns
te Clock HIGH Time 4 6 8 10 12.5 ns
L Clock LOW Time 4 6 8 10 12.5 ns
tic Asynchronous Clock Logic Delay 6 8 14 16 18 ns
e Synchronous Clock Delay 0.5 0.5 2 2 3 ns
tp Feedback Delay 1 1 1 1 2 ns
tpRE Asynchronous Register Preset 3 3 5 6 7 ns
Time
tCLR Asynchronous Register Clear 3 3 5 6 7 ns
Time
tpew Asynchronous Preset and 3 4 5 6 7 ns

Clear Pulse Width

tpCR Asynchronous Preset and 3 4 5 6 7 ns
Clear Recovery Time

1p1A Programmable Interconnect 10 12 14 16 20 ns
Array Delay Time
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Switching Waveforms
External Combinatorial
DEDICATED INPUT/
1/0 INPUT

COMBINATORIAL
OUTPUT

COMBINATORIAL OR
REGISTERED OUTPUT

HIGH-IMPEDANCE
THREE-STATE

X

le—— tpp¢7Mtpp,l8l

f— terl”l ——]

-

N

HIGH-IMPEDANCE

THREE-STATE

fe—— teal) —
2

< VALID OUTPUT
I

C342B-7

External Synchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK!!

SYNCHRONOUS
CLOCK

ASYNCHRONOUS
CLEAR/PRESET(]

REGISTERED
QUTPUTS

COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACK(]

toH

taw/tpw

— T

tar/teR

tro/tro

T

tcoz

C342B-8

External Asynchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK

ASYNCHRONOUS

CLOCKINPUT A

ASYNCHRONOUS
CLEAR/PRESET

ASYNCHRONOUS REGISTERED
QUTPUTS

COMBINATORIAL QUTPUT FROM
ASYNCHRONOUS REGISTERED
FEEDBACK

tass *e lan

taco1

taoH —»

taw/tew

tawH —>e- taw

tAR/teR

tro/tro

T

tacoz
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Switching Waveforms (continued)

Internal Combinatorial
1

tin
INPUT PIN *

tpia

/O PIN

pa—— 1exp ——

EXPANDER
ARRAY DELAY
he— t ac, ILaAD —

LOGIC ARRAY
INPUT
LOGIC ARRAY
OUTPUT

C3428-10

Internal Asynchronous

R

CLOCK PIN

CLOCKINTO
LOGIC ARRAY

i —»

CLOCK FROM
LOGIC ARRAY

tRsy —™je— tpy

DATA FROM
LOGIC ARRAY
taodLaTcH —fe— trp toLrtpRE —*— tFD

REGISTER QUTPUT
TO LOCAL LAB
LOGIC ARRAY

PiA
REGISTER OUTPUT
TO ANOTHER LAB

Internal Synchronous

Cas28-11

tcH Jo— g —»

SYSTEM CLOCK PIN /. \
. r
N —-{ fe— Ycs

SYSTEM CLOCK
AT REGISTER

tasy — tRH

DATA FROM
LOGIC ARRAY

C342B-12
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Switching Waveforms (continucd)

Internal Synchronous

CLOCK FROM
LOGIC ARRAY
tRD too -ﬂ
S X X )E >1§
txz —:1 tzx -‘
OUTPUT PIN X HIGH IMPEDANCE
/] STATE N—
C342B-13
Ordering Information
Sg‘ese)d Ordering Code Pl:flknnge Package Type Oll)l‘:-:élcng
12 CY7C342B-12HC H81 68-Pin Windowed Leaded Chip Carrier Commercial
CY7C342B-121C J81 68-Lead Plastic Leaded Chip Carrier
CY7C342B~-12RC R68 68-Pin Windowed Ceramic Pin Grid Array
15 CY7C342B—-15HC/HI HS81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B=15)C/1 181 68-Lcad Plastic Leaded Chip Carricr Industrial
CY7C342B-15RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-15HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B-15SRMB R68 68-Pin Windowed Ceramic Pin Grid Array
20 CY7C342B-20HC/HI H81 68-Pin Windowed Leaded Chip Carricr Commercial/
CY7C342B—200C/1 J81 | 68-Lead Plastic Leaded Chip Carricr Industrial
CY7C342B-20RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-20HMB HE81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B-20RMB R68 68-Pin Windowed Ceramic Pin Grid Array
75 | CY7C342B—25HC/HI HS1 68-Pin Windowed Leaded Chip Carrier | Commercialy
CY7C342B-251C/1 181 68-Lcad Plastic Leaded Chip Carrier Industrial
CY7C342B-25RC R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-25HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B-25RMB R68 68-Pin Windowed Ceramic Pin Grid Array
30 CY7C342B-30HC/HI H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B—30JC/1 J81 68-Lead Plastic Leaded Chip Carrier Industrial
CY7C342B-30RC/R] R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-30HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B~30RMB R68 68-Pin Windowed Ceramic Pin Grid Array
35 | CY7C342B—35HC/HI H81 68-Pin Windowed Lcadcd Chip Carrier | Commercialy
CY7C342B-351C/I1 181 68-Lead Plastic Leaded Chip Carrier Industrial
CY7C342B-35RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-35HMB HE81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B-35RMB R68 68-Pin Windowed Ceramic Pin Grid Array
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MILITARY SPECIFICATIONS

CY7C342B

Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,23
VoL 1,2,3
Viy 1,2.3
ViL 1,2,3
Iix 1,2,3
loz 1,2,3
lcc 123

Document #: 38—00119—-G

Switching Characteristics

Parameter Subgroups

tpDI 7,8,9,10, 11
1pD2 7,8,9,10, 11
1pD3 7.8,9,10, 11
Lcol 7.8,9, 10,11
ts| 7.8,9,10, 11
ts2 7,8,9,10, 11
tH 7.8,9.10, 11
twH 7.8,9,10, 11
twi 7.8,9,10,11
tRO 7,8,9,10, 11
tpo 7.8,9,10, 11
tACO!1 7.8,9, 10, bt
1AS] 7,8.9,10, 11
1AH 7,8.9, 10,11
LAWH 7.8,9,10, 11
AWL 7.8.9,10, 11
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