3

— o
A—TPT RN,
A NCEERP VSR,
A—C———
—

= = & CyPRESS

SEMICONDUCTOR

— AN | AT
— 4

e, =1 ]
Je—U A
~——

Features

o 64 x4 (CY7C401 and CY7C403)
64 x5 (CY7C402 and CY7C404)
High-speed first-in first-out memory
(FIFO)

o Processed with high-speed CMOS for
optimum speed/power

e 25-MHz data rates
o 50-ns bubble-through time—25 MHz

. Expandable in word width and/or
length

® 5-volt power supply +10% tolerance,
both commercial and military

o Independent asynchronous inputs
and outputs

¢ TTL-compatibleinterface

o Qutput enable function available on
CY7C403 and CY7C404

[} Ca able of withstanding greater than
001V electrostatic discharge

. Pin compatible with MMI
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CY7C401/CY7C403
CY7 C402/CY 7C404

Functional Description
The CY7C401 and CY7C403 are asynch-

ronousfirst-in first-out memories (FIFQs) -

organized as 64 four-bit words. The
CY7C402 and CY7C404 are similar FI-
FQs organized as 64 five-bit words. Both
the CY7C403 and CY7C404.have an out-
putenable (OE) function,

The devices accept 4- or 5-bit words at the
data input (DIg — DI,) under the control
of the shift in (SI) input. The stored words
stackup at the output (DOp — DOy) in the
order theywere entered. A read command
on the shift out (8O) input causes the next
to last word to move to the output and all
data shifts down once in the stack; The in-
put ready (IR) signal acts as a flag to indi-

cate when the input is ready to accept new
data(HIGH), to indicate when the FIFO is
full (LOW), andto provide asignal for cas-
cading. The output ready (OR) signal'is a
flag to indicate the output contains valid
data (HIGH), to indicate the FIFO is

Cascadeable 64 x4 FIFO and

64 x 5 FIFO

empty (LOW), and to provide asignal for
cascading.

Parallel expansion for wider words is ac-
complished by logically ANDing the IR
and OR signals to form composite signals.

Serial e expansion is accomplished by tying
the data inputs of one device to the data
outputs of the previous device. The IR pin
of the receiving device is connected to the
SO pin of the sending device, and the OR
pin of the sending device is connected to
the SI pin of the receiving device.

Reading and writing operations are com-«
pletoly asynchronous, allowing the FIFO
to be used as a buffer between two digital

.machmesofwndelydtﬁ‘ermgoperatmgfre-

quencies. The 25-MHz operation makes

-these FIFOs ideal for high-speed commu--

nicationand controlfer appllcatlons.

67401A/67402A PO e e e
Logic Block Diagram Pin Configurations
" (CY7CAO1) NG
—>  INPUT g (CY7G403) PE
A <] coNTRoL WRITE POINTER
WRITE MULTIPLEXER Spe [«
Dl —»1 - ‘
Oy —» 500 ano s
O —»| DATAIN >
Dy —» o > 00y
Ol —» DATAIN | DOz
|- DO
ﬁo |- (004)
w ] wsten | READ MULTIPLEXER f
™ ouTl le— SO
READ POINTER com?gc.
GG | o on
4018
Selection Guide . ) L :
7C4012—5 | 7C40X-10 7C40X-15 | 7C40X-25
Maximum Access Time (ns) ] 5 ' 10 15 25
MaximumOperating Commercial 75 75 75 75
Current(mA) Military _ 90 9% 90
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Ta Is the “instant on” case temperature. -
2. Seethe last page of this specification for Group A subgroup teslmg in-
formation.
3. The CMOS process does not provide a clamp diode. However, the
* FIFOisinsensitive to =3V dcinputlevelsand ~5Vundershoot pulses
of less than 10 ns (measured at 50% output). )

AC Test Loads and Waveforms

CYPRESS SEMICONDUCTOR ULE D

= B ‘ CY7C401/CY7C403
= s 116 35" : CY7C402/CY7C404

== SEMICONDUCTOR —40-20 , , = =
Maximum Ratings : : P

¢ (Above which, the useful life may be impaired. For user g\udehnes, not tested ) H ol ) -
Storage 'Ihmperature Cederesanene :. vees = 65°Cto +150°C  Static Dlscharge Volta, Mg Y I veases > 2001V
‘Ambient Temperature with (per MIL-STD-883, ethod 3015) ]
Power Applied ...... ererereenenen .. ~55°Cto +125°C _ Latch-Up Cumrent ...... S crermeeceraies >200mA
Supply Voltage to Ground Potential ....... . =0.5Vto +7.0V 0' erating Range T
DC Voltage Applied to Outputs P g g - -

. InHigh Z State ..., Celiseriasanies wree =0.5Vio +70V - Ambient )
DC Input VOItage ... vvsesvnsesesnsenns ~3.0Vto +70V - Range Temperature Yo
Power Dlssnpanon. Ceerereeneeicaens Cerreeaseess LOW Commercial _0°Cro +70°C 5V £10%
Output Current, into Outputs (LOW) ............... 20mA Militatl =~ | —55°Cto +125°C | SV 10%
Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)m[ . B :

7C40X~—10, 15,25
Parameters Description Test Condmons Min, Max, .| Units
You Output HIGH Voltage Voc Min,, Ioyg = — 4.0 mA 2.4 v
VoL Output LOW Voltage Ve = Min, Ipg, = 8.0 mA 0.4- A\’
Vi Input HIGH Voltage 2.0 6.0 v
VL Input LOW Voltage o - =30 08 | V
Iix Input Leakage Current - GND < V15 Vee -10 +10 A
Vel Input Diode Clamp Voltagel®] ) i ] .
oz Output Leakage Current GND < Vour< Voo Voo = 5.5V -50 | +50 pA
Output Disabled (CY7C403 and CY7C404) -
Tos Output Short Circuit Currentl4l Vee = Max,, Vour = GND =90 | mA
I’qc Power Supply Current Vee = Max, Iour = 0mA Commerclal 75 mA
T - Mlhtaty % mA
Capacitancels] - -
Parameters Description Test Condifions. | =~ Max Units
Cin Input Capacitance Ta = 25°C; f =1 MIlz, : 5 pF_
Cout Output Capacitance Vec =45V L 7 pF
. Noles' '

-~ 4. For test purposes; not more than one output at a time should be

shorted. Short circuit test duration should not exceed 30 seconds.

5. ‘Testedinitially and after any design or process changes that mayaffect -

these parameters,

ALL INPUT PULSES

. Rt 4370 ) R1 4370
5V O———— A — 6V O—————AA— 90%
UTPUT P }
‘o O-;:l———:: A2 OUTPUT T: R2 10%
P > 2720 " 2720

INCLUDING J-_-_-' 'J_—L' INCLUDING '1-:' 'i_‘-'

JIG AND JIG AND

SCOPE SCOPE

’ (a) ®) clo18 clot-7

]

Equivalentto: THEVENIN EQUIVALENT

1670,
OUTPUT O——W———0 1.73V
C401-8

&
(o]
w
T
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% i Cirmase T- 46-35 CY 7C40_2/CY 7C404
Switching Characteristics Over the Operating Rangel3: 6] i N -
- | 1C401-5 , B
Test 7C402-5 | 7C40X-10 | 7C40X~15 7c4ox—gsl7l )
Parameters Description Conditions | Min, | Max. | Min, | Max, | Min, | Max. | Min. | Max.- | Units. .-
fo Operating Frequency Note 8 5 10 15 25 | Miz ) .
tpHSI SI HIGH Time ] 20 20 20 Sl 1 J ons | :
teLst SO LOW Time , 5 30 25 20 T us :
tsst Data Set-Up to ST T Noted | 0 0 0 0 ns _
thist Data Hold from SI Note9 | 60 0 [ 2|  |m
tDLIR Delay, SI HIGH to IR LOW - 5| 40 | 35 | 2122 | ns :
_ tomr | Delay, STLOW to IR HIGH _ 5| a5 40 2830 | ns .
R tPHSO SO HIGH Time 20 ] 21 |2 11 ns -l
' trLso SO LOW Time I N T 5 | | 20 s
{DLOR Delay, SO HIGH to OR LOW 75 40 35 19721 | ns .
tbHoR | Delay, SO LOW to OR HIGH Ts | 5 | a0 | 3437 | ns _
tsor Data Set-Up to OR HIGH 0 0 0| | o Tns | :
tHsO Data Hold from SO LOW : 5 5 3 5 s
[ Bubble-Through Time 200 | 10 | 95 | 10 | 65 | 10 |50/60 | ns -
tSIR Data Set-Up to IR Note10 |-5 5 51 s " s
tHiR Data Hold from IR Note10 | 30 30 30 0 | | ws ;
tpIR Input Ready Pulse HIGH HIERE |20 20 15 ns :
tPoR Output Ready Pulse HIGH 20 20 20 - 15 | ns :
tPMR MR Pulse Width 40 30 25 25 | ns )
tost MR HIGH to SI HIGH 0| | 12 10 s -
tooR MR LOW to OR LOW ' T&s | o |3 3 | ns
toiR MR LOW to IR HIGH K3 T4 | |3 35 | ns :
tLZMR MR LOW to Output LOW Note 11 50 40 35 25 | ns
tooE Output Valid from OE LOW = 33| 0 | | 20 | us
tHZOE Output High Z from OE HIGH | Note 12 - 0| | 5 15 | s
Emgls;.st conditlons assume signal transition time of S ns or less, timingref- 10, tgjg and tgg apply when memory 1s full, ST is high and minimum
erence levels of 1.5V and output loading of the specified Io Togrand bubble-through (tat) conditions-exist: E
30-pF load capacitarice, as in part (a) of AC Test Loads and Wave- 11, All dataoutputswillbe at LOW level after reset goes HIGH until data :
forms, is eritered into the FIFO. o
7. Commercial/Military : 12. HIGH-Z transitions are referenced to the steady-state Vo =500 mV
8. Ufo > tpusi + tomr, Yo > teso + tpHOR o and Vo, -+500 mV levels on the output. tyzo is tested with 5-pFload
9. tgsand tysy apply when memory Is not full, capacitatice as in part (b) of AC Test Loads and Waveforms, 5

+
th
[Ty

vo g
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Operational Description
Concept

Unlike traditional FIFOs, these devices are designed using a dual-
port memory, read and write pointer, and control logic: The read
and write pointers are incremented by the SO and SI respectively.
The availability of an empty space toshiftin dataisindicated by the
IR signal, while the presence of data at the output is indicated by
the OR signal. The conventional concept of bubble-through is ab-
sent. Instead, the delay for input data to appearat the output s the
time required to move a pointer and propagate an OR signal, The
output enable (OE) signal provides the capability to OR tie multi-
ple FIFOs together on a common bus.

Resetting the FIFO

Upon power-up, the FIFO must be reset with a master reset (MR)
signal. This causes the FIFO to enter an empty condition signified
by the OR signal being LOW at the same time the IR signal is
HIGH. In this condition, the data outputs (DOg — DO,) willbe in
a LOW state.

Shifting Data In

Data is shifted in on the rising edge of the SI signal, This loads in-
put data into the first word location of the FIFO. On the falling
edge of the SI signal, the write pointer is moved to the next word
position and the IR signal goes HIGH, indicating the readiness to
accept new data, If the FIFO is full, the IR will remain LOW until
aword of data is shifted out.

Shifting Data Oat

Dataisshifted out of the FIFO on the falling edge of the SO signal.
‘This causes the internal read pointer to be advanced to the next
word location. If data Is present, valid data will appear on the out-
putsand the OR signal will go HIGH. If data isnot present, the OR
signal will stay LOW indicating the FIFO isempty. Upon the rising
edge of SO, the OR signal goes LOW. The data outputs of the
FIFO should be sampled with edge-sensitive type D flip-flops (or
equivalent), using the SO signal as the clock input to the flip-flop.

Bubble-Through

Twobubble-through conditions exist. The firstiswhen the device is
empty. Afteraword isshiftedintoan empty device, the data propa-
gatesto theoutput, After adelay, the OR flag goes HIGH, indicat-
ing valid data at the output.

The second bubble-through condition occurs when the device is
full. Shifting data out creates an empty location that propagates to
the input. After a delay, the IR flag goes HIGH. If the SI signal is
HIGH at this time, data on the input will be shifted in.

Application of the 7C403~25/7C404~25 at 25 MHz

Application of the CY7C403 or CY7C404 Cypress CMOS FIFOs
requires knowledge of characteristics that are not easily specified
inadatasheet, butwhichare necessary forreliable operationunder
all conditions, so we will specify them here.

When an empty FIFQ is filled with initial information at maximum
“shift in” SI frequency, followed by immediate shifting out of the
data also at maximum “shift out” SO frequency, the designer must
be aware of awindow oftime which follows the initial rising edge of
the OR signal, during which time the SO signal is not recognized.
Thisconditionexistsonlyathigh-speed operation where moré than
one SO may be generated inside the prohibited window. This con-
dition does not inhibit the operation of the FIFO at full-frequency
operation, but rather delays the full 25-MHz operation until after
the window has passed,

There are several implementation techniques for managing the
window so that all SO signals are recognized:

1. The first involves delaying SO operation such that it does not
occur in the critical window. This can be accomplished by caus-
ingafixeddelay of 40 ns“initiated by the SIsignalonlywhen the
FIFOisempty" toinhibit or gate the SO activity, However, this
requires that the SO operation be atleast temporarily synchro-
nized with the input ST operation. In syrichronous applications
this may well be possible and a valid solution,

2. Anothersolutionnotuncommoninsynchronousapplicationsis
to only begin shifting data out of the FIFO when it is more than
halffull. Thisisa commonmethodof FIFO application, asearli-
er FIFOs could not be operated at maximum frequency when
near full or empty. Although Cypress FIFOs do not have this
limitation, any system designed in this mannerwill notencoun-
ter the window condifion described above.

3. The window may also be managed by not allowing the first SO
signaltooccuruntilthewindowin question haspassed. Thiscan
be accomplished by delaying the SO 40 ns from the rising edge
ofthe initial OR signal. This however involves the requirement
thatthisonly occursonthe firstoccurrence of databeingloaded
into the FIFO from an empty condition anid therefore requires
the knowledge of IR and SI conditions as well as SO,

4. Handshaking with the OR signal is a third method of avoiding
the window in question, With this technique the rising edge of
SO, orthe fact that SO signal is HIGH, will cause the OR signal
to go LOW. The SO'signal is not taken LOW again, advancing
the internal pointer to the next data, until thé OR signal goes
LOW.Thisensures thatthe SO pulse thatisinitiated in the win-
dow will be automatically extended long enough to be recog-
nized.

5. There remainsthedecisionastowhatsignalwillbeusedtolatch
the data from the output 6f the FIFQ into the receivingsource.
The leading edge of the SO signal is most appropriate because
dataisguaranteed tobestable priortoandafter the SO leading
edge foreach FIFO. Thisis asolution for any number of FIFOs
in parallel. - )

Any of the aboye solutions will ensure the.correct operation of a
Cypress FIFO at 25 MHz. The specific implementation is left to
the designer and is dépendent on the specific application needs.

2589662 0007176 5 EECYP

FIFOs
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Switching Waveforms h T-r-‘f.l-6'-'-3>5 '
Data In Timing Diagram ’ - -

AT
SV IR

Ifio
SHIFT IN
' ¢ ) [ tpHg T teusi :
INPUT READY N\, 4
) T f— tusi

mmgl(‘_tw__—)‘l(m&( - XXXXX .

A P T N IR

Data Out Timing Diagram

- : ‘ — toHoR — B -
OUTPUT READY \ / A / : o S 2
. . - tHSO —> «— fpLor . 1soR o ’ ' ”%
DATA OUT 7 o ' :

Bubble Through, Data Out To Data In Diagram

SHIFT OUT

/ N\

SHIFT IN / — \ S , 7

i1 - \ . .

INPUT READY H , j§ T .

—— toiR. ' S S B
DATAIN ) : B S

tgR —»pt— tHiR

5-10

)

C401-10

C401-14
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Switching Waveforms (continued) e
Bubble Through, Data In To Data Out Diagram ’ : T-46-35

SHIFT IN __/——\\
sHFrour  /

QOUTPUT READY
DATA OUT
- - . C401-42
Master Reset Timing Diagram
f— lpMR ——>
M 4 .
- oI - P - st —
INPUT READY ;’.l \
- . tDOH - : - -
N
OUTPUT READY N
’ tosi - — »]
SHIFT IN 7 ' Jt(
fe———— tzyp ————>] '

DATA OUT b
- c40143
Output Enable Timing Diagram - S
tHzoe -~ to0E i 7
DATA -
our NOTE 10 .
| c40t44
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Typical DC and AC Characteristics o T_-45—35_ :

NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT ”‘T
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —~ vs. OUTPUT VOLTAGE :
2 ' 14 ' T 60— , 3
. / B N A N
g 10 g 1.2 S AN :
a a 3 dof- . =
g g o \ g
2 08 /’ g 10 g a0 N -
S e o 8 20 N s
Z 06 Viy=560v — 2 08 — > = "N 3
4 = 285, Veo = 5.5V 5 By N, .
Ta = 25°C oo g 10 Veg=5.0V - .
I I ViN = 8.0V 5 ] Ta=25°C : i
0.4 ool o 0 ' \ :
40 45 6O 55 6.0 ~58 25 125 00 10 20 30 40 -
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) j
NORMALIZED FREQUENCY NORMALIZED FREQUENCY OUTPUT SINK CURRENT :
vs. SUPELY VOLTAGE v8. AMBIENT TEMPERATURE vs, OUTPUT YOLTAGE -
1.3 16 g 140 — “— : .
& g g 120 : 2
& 12 G 14 E ] :
3 2 100 — =
914 o E 7
] wo N = pd :
£ L — 12 O 80 ' 3
9 1.0 a X / i1
N N 1.0 > Z 60 :
g oe g \ 5 4w / , H
Z Z 08 & / Veg = 6.0V ;
208 g 3 e TA=25°C ] =
07 0.6 ) OF. 1
40 45 60 55 60 —55 25 126. 00 10 20 30 40 :
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) ~ OUTPUT VOLTAGE (V) :
TYPICAL FREQUENCY CHANGE NORMALIZED Icc :
v, OUTPUT LOADING vs. FREQUENCY
1.6 1.1 - H
5.5
1] 1.0 -
3 A B :
i 14 / 8 / -
& / N 09 7 :
al3 =] / :
gi 2 / Eéa- o8t / i
§ ’ Z z Z
S14 07 [
4 /
1.0 0.0L— . : ] 1
0 200 400 600 800 1000 0 5 10 16 20 25 80 &5 cats -
CAPACITANCE (pF) ' FREQUENGY (MHz) :

A e
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FIFO Expansion{13,14,15,16,17} S
,- d , T-46-35
128 x 4 Application(18] . b
SHIFTIN ——] 1 OR » S| OR |~ OUTPUT READY
INPUT READY «——! IR S0 R . " SO =i SHIFT QUT
—»] Dl DO »! Dy . DOp f—Y L
———» DY DOy » Dl DOy [—»
DATAINY ol oy, DO Dly 00, e [ PATAOUT
B —] Dl MR DO » D MA DO }—-»
- WRo - I T _C401-16
192x12 Application(9]
- ' S SHIFT OUT
iR S0 IR so IR = = i
8| OR sl OR sl OR|- '
—] o, DO Dlp DO Dlg - DOol—
~—1 Dly DOy Dly DOy Dly DOy =
~—] DIy DOy Dlp DOz — Dlz. DOz~ .
=1 bl MR DOy D3 MR DO3 Dl MA D03 -
COMPOSITE ~
_INPUT READY L = I ” r | cowmposiE
—A = R SO R SO {Rr  so OUTRUT READY
— si oA sl OR S OR —1) -
; — )
—1 Dl DOg Dig DOy Dlo DOg [— }
-t DIy DOy Diy DOy = Dl; DO¢ — i
—{ D, DOz Dl DO f—=—=—{ DI, DOf—
= blg MR DOy DIz MR DOy [ DIz MR DOy —
SHIFTIN . R SO R (le) - R so
> si OR sl OR | sl ol
—{ Dy DOg Dly DO Dip  DOpl—
—— D|1 001 Dl1 001 - Dh D°1 -_—
- =1 Dlx DO, Dl DO — =] Dlz DO
=1 D3 MR DO, DIy MA DOy Dig MR D03 N
T - . G SR
©401-17

Notes:

13. When the memory is empty, the last word read will remain on the out-
puts until the master reset is strobed or a new data word bubbles
throughto the output. However, OR will remain LOW, indicating data
at the output is not valid.

14. Whenthe outputdatachanges asa resultof a pulsc on SO, the OR sig-
nal ahvay&lgoes LOW before there is any change in output data, and
stays LOW until the new data has appeared on the outputs. Anytime
OR is HIGH, there is valid, stable data on the outputs,

15. IS0 is held HIGH while the memory s empty and a word is written
into the input, that word will ripple through the memory to the output.
OR will go HIGH for one internal cycle (at least fory) and then go
back LOW again. The stored word will remain on the outputs, If mor¢
words are written Into the FIFO, they will line up behind the first word
and will not appear on the outputs until SO has been brought LOW.

16. When the master reset Is brought LOW, the outputs are cleared t6
LOW, IR goes HIGH and OR goes LOW. If SIis HIGH when the

17.

master reset goes HIGH, then the data on the inputs will be written
into- the memory and IR will return to the LOW state until SLis
brought LOW, If S is LOW when'the master reset is ended, then IR
will go HIGH, but the data on the inputs will not eniter the memoryun-
titSLgoes HIGH. - )

All Cypress FIFOs will cascade with other Cypress FIFOs, However,

" hey may not cascade with pin-compatible FIFOs from other manufac-

18,

19.

turers.

FIFOs can be easily cascaded to any desired depth. The handshaking
and associated timing between the FIFOs are handled by the inherent
timing of the devices:

FIFOs

FIFQs are expandable in' depth and width. However, in forming wider-

words two externalgates are required to generate composite inputand
glgpu!ready flags. This needis due to the variation of delays of the FI-
s.
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Ordering Information

Speed |. Package | Operating Speed. R Package | Operating
ns) Ordering Code Type Range ns) Otdering Code . Type Range |
5 | CYICA01=5PC PI | Commercial 10 | CY7C403-10DC | D2 | Commercial
10 | CY7ca01-10DC D2 |Commercial | | “CY7C403—-10LC L6l f
CY7CA01-10LC T61 ' - [ cyicios-10pC P1
CY7CA01-10PC Pl ’ | CYiC#03-10DMB D2 |Military T
CY7CA01~10DMB D2 | Military CY7C403—10LMB B3 :
CY7C401~10LMB L61 15 | CY7C403-15DC. D2 | Commercial | - :
15 | CY7c401=1sDC D2 | Commercial | | CY7C403~15LC L6l : E e
CY7CA01-15LC L6l | . “CY7C403—15PC Pl ’
CYICAOI=15C P1 - CY7C403—15DMB | D2 | Military i
CY7CA01~15SDMB D2 | Military " [CY7C403-150MB L6l ' :
CY7CA01—15LMB L6 | T [ cYicins—235pC D2 [Comrmercial :
25| CYIC401-25DC D2 | Commercial CY7Ca03-25.C | Lol | -t 3
CY7C401-25LC 61 : - [ CY1C403-25PC . -
CY7CA01-25PC PI || ¢ [CYiCW3-5DMB | D2 | Miiitary :
CY7CA01-25DMB Dz  |Miltary CY7CA03-25LMB | L6l ;
CY7C401-25LMB L61 ’ — — , : :
* Speed o - Package | Operating .
Speed Package | Operating (ns) Ordering Code , Type Range :
(ns) Ordering Code Type Range 10 CY7C404~10DC D4 Commercial -
S | CY7C402—=5PC F3 | Commercial "CY7C404—10LC 731 4
10| CY7c402—-10DC D4 | Commercial CY7C404—10PC 3. 3
" [cyicz-teic L6l ’ " CY7C404—10DMB D4 |Military :
CY7C402—10PC F3 : ' CY7C404—10LMB L6l ' 7
CY7C402-10DMB D4 | Military 15~ | CY7C404-15DC D4 | Commercial '
CY7C402~10LMB 731 CY7Ca04—15LC 16l
15 | CY7C402-15DC D4 | Commercial “CY7C404—15PC 3
CY7CA02—15LC L6l CY7C404-15DMB | D4 | Miitary
CY7C402—15PC F3 - [ CYICab4—-15LMB_ | L61
CY7C402-15DMB D4 | Military 25 | CYICi04-25DC | D4 | Commercial | :
CY7C402—15LMB 6l : CY7C404—25LC Tel :
25 | CY7C402—25DC D4 | Commercial CY7Ca04~25PC 3
CY7C402-25LC L6l CYICA04—25DMB | ~ D4 | Military
CY7C402-25PC F3 CY7C404—25LMB | Léi . '
CY7C402-25DMB D4 | Military '
CY7C402~25LMB L61 3 .

f
f
'
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MILITARY SPECIFICATIONS . S e :
Group A Subgroup Testing : T e . :
DC Characteristics . , T',-,4,6—3_5 : ‘ : =z
Parameters Subgroups : i . ' O _ : : TR ,:.
Vou 1,2,3 L. ) e e e :
Vor 1,23 e o
Vi 1,2,3 - R - :
Vi1, Max. 1,2,3 o - b LT H
hx 1,2,3 ' : . s R :
Toz 1,2,3 - o ) e ' 3
Tos 1,2,3 : : : - '
Icc 1,2,3
Switching Characteristics . 8
Parameters Subgroups E . T L.
fo 7,8,9,10, 11 "
tpusI 7,8,9,10, 11 - )
teist 7,8,9, 10, 11 ' E
tss1 7,8,9,10,11 - : B i o -
trest 7,8,9,10, 11 : : CT ’ -
tDLIR 7,8,9,10,11 . - Oy o - Sl B
tPUIR 7,8,9,10,11 .
tpuso 7,8,9,10,11 ) )
tPLSO 7,8,9,10,11 . L )
tDLOR 7:8,9,10, 11 . . [
tDHOR 7,8,9,10,11 . : <A
t50R 7, 8,9, 10, 11 ' '
tHso 7,8,9,10,11
teT 7,8,9,10,11
tSIR 7,8,9,10,11
tHIR 7,8,9,10,11
tPIR 7,8,9,10,11
troR 7,8,9,10,11
tPMR 7,8,9,10,11
tpsi 7,8,9,10,11
tpor 7,8,9, 10,11
tDIR 7,8,9,10,11
tLZMR 7,8,9,10,11 -
tooE 7,8,9,10,11
tHZOE 7,8,9,10,11 i
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