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Features

o 64 x 8 and 64 x 9 first-in first-out
(FIFO) buffer memory

o 35-MHz shift in and shift out rates

o Almost Full/Almost Empty and Half
Full flags

e Dual-port RAM architecture
o Fast (50-ns) bubble-through
® Independent asynchr
and outputs
o Output enable (CY7C408A)
» Expandable in word width and FIFO
depth
5V £10% supply
e TTL compatible
e Capable of withstanding greater than
2001V electrostatic discharge voltage
¢ 300-mil, 28-pin DIP
Functional Description
The CY7C408A and CY7C409A are
64-word deep by 8- or 9-bit wide first-in
first-out(FIFO) buffer memories. In addi-
tion to the industry-standard handshaking
signals, almost full/aimost empty (AFE)
and half full (HF) flags are provided.

inputs

= CYPRESS
=== & SEMICONDUCTCR

CY7C408A
CY7C409A

Cascadeable 64 x 8 FIFO

Cascadeable 64 x 9 FIFO

AFE is HIGH when the FIFQ is almost full
or almost empty, otherwise AFE is LOW.
HF is HIGH when the FIFQO is half full,
otherwise HF is LOW.

The CY7C408A has an output enable
(OE)function.

The memory accepts 8- or 9-bit parallel
words at its inputs (DI — DIg) under the
control of the shift in (SI) input when the
input ready (IR) control signal is HIGH.
The data is output, in the same order as it
wasstored, on the DOy ~ DOy output pins
under the control of the shift out (SO) in-
put when the output ready (OR) control
signal is HIGH. If the FIFO is full (IR
LOW),pulses at the Slinput are ignored; if
the FIFO is empty (OR LOW), pulses at
the SO input are ignored.

The IR and OR signals are also used to
connect the FIFOs in parallel to make a
wider word or in series to make a deeper
buffer, or both.

Parallel expansion for wider words is im-
plementedby logically ANDing the IR and
OR outputs(respectively)of the individual
FIFOstogether (Figure 5). The ANDoper-
ation insures that all of the FIFOs are ei-
ther ready to accept more data (IR HIGH)

or ready to output data (OR HIGH) and
thuscompensate forvariations in propaga-
tion delay times between devices.

Serial expansion (cascading) for deeper
buffer memories is accomplished by con-
necting the data outputs of the FIFO clos-
est to the data source (upstream device) to
the data inputs of the following (down-
stream)FIFO (Figure 4). Inaddition, toin-
sure properoperation, the SO signal of the
upstream FIFO must be connected to the
IR output of the downstream FIFO and
the SI signal of the downstream FIFO
mustbe connected to the OR output of the
upstream FIFO. In this serial expansion
configuration, the IR and OR signals are
used to pass data through the FIFOs.

Reading and writing operations are com-
pletely asynchronous, allowing the FIFO
to be used as a buffer between two digital
machinesof widelydiffering operating fre-
quencies. The high shift in and shift out
rates of these FIFOs, and their high
throughput rate due to the fast bubble-
through time, which is due to their dual-
port RAM architecture, make them ideal
for high-speed communications and con-
trollers.
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Selection Guide
7C408A—15 TC408A-25 7C408A-35
7C409A—15 7C409A-25 7C409A-35
Maximum Shift Rate (MHz) 15 25 35
MaximumOperating Commercial 115 125 135
Current(mA)l!] Military 130 150 NA
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Output Current, into Outputs (Low) ................ 20mA
nottested.) Static Discharge Voltage ... ..................... >2001V
Storage Temperature ................. ~65°Cto +15p°C  (Per MIL-STD-883, Method 3015)
Power AppIIE e, _ssCro+1pso  Operating Range
Supply Voltage to Ground Potential . . . ..... - 03Vt +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
in High Z State (7TC408A) ................ —05Vto+7.0V Commercial 0°Cto +70°C 5V £10%
Poverisipason |11 T O (Ml [ - sstcwvizse | VeI
Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)!3
Parameters Description Test Conditions Min. | Max. | Units
Vou Output HIGH Voltage Vee =Min, oy = — 40mA 2.4 \Y
VoL Output LOW Voltage Vee = Min, Igr. = 8.0 mA 04 A"
Vin Input HIGH Voliage 22 | Veo \"
ViL Input LOW Voltage -30}1 08 v
Irx Input Leakage Current GND < Vi < Vo -10| +10 A
Tos Output Short Circuit Currentl] Vee = Max., Vour = GND -90 | mA
Icco Quiescent Power Supply Current Vee = Max, gyt = 0mA Commercial 100 | mA
VIN < Vi VN2 Vi Military 125 | mA
lec Power Supply Current Ioe = loco + 1 mA/MHz X (fg) + fs0)/2
Capacitancel’)
Parameters Description Test Conditions Max Units
Cin InputCapacitance Ta = 25°C,f = | MHz, 5 pF
Cout Output Capacitance Ve = 4.5V 7 oF
Notes:

1. lcce = lceg + 1 mA/MHz X (fsy + f50)/2
2. Taisthe “instant on™ case temperature.
3. Secthelast page of this specification for Group A subgroup testing in-

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 may affect
these parametcers.

formation.
AC Test Loads and Waveforms
R1 4821 R1 4820 ALL INPUT PULSES
5V 5V 3.0v
OUTPUT : ouTPUT b 90% 90%
g R2 S R2 10% 10%
CLI 30 pF j» 256 5 pFl $ 2560 GND
INCLUDING = = INCLUDING = = <5ns <5ns
JIG AND JIG AND
SCOPE SCOPE
CavsA-4 Ca0BAS

(a)

’
Equivalentto: THEVENIN EQUIVALENT
167

OUTPUT O————»A———0 1.73V

C408A-6

(b)
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Switching Characteristics Over the Operating Rangel 3 ©)
7C408A—15 7C408A 25 7C408A-35
Test 7C40%A—15 TC409A ~25 TC409A-35

Parameters Description Conditions | Min Max. | Min. | Max. | Min. | Max. | Units
fo Operating Frequency Note 7 15 25 35 MHz
tPHSI SIHIGH Time Note 7 23 11 9 ns
1p1si SO LOW Time Note 7 25 24 17 ns
tssi [Data Set-Upto S1 Note 8 0 [{] 0 ns
t11s1 Data Hold from SI Note Y 30 20 12 ns
tDLIR Delay, STHIGH to IR LOW 35 21 15 ns
tOHIR Delay, SILOW to IR HIGH 40 23 16 ns
tpHsO SOHIGH Time Note 7 23 it 9 ns
tprso SO LOW Time Note 7 25 24 17 ns
IDLOR Delay, SO HIGH to OR LOW 35 21 15 ns
DGR Delay, SO LOW 10 OR HIGH 40 23 16 ns
tSOR Data Set-Up to OR HIGH 0 0 0 ns
tiso Data Hold from SO L.OW U 0 0 ns
tyr Fall-through, Bubble-back Time 10 65 10 60 10 50 ns
ISIR Data Sct-Up to IR Note 9 5 5 5 ns
LHIR Data Hold from IR Note 10 30 20 20 ns
tPIR Input Ready Pulse HIGH Note 10 6 6 ns
tPOR Output Ready Pulse HIGH Note 11 6 6 ns
IDLZOE OELOW 10 LOW 7 (7C408A) Note 12 35 30 25 ns
thHZOE OEHIGH to HIGH Z (7C408A) Note 12 35 30 25 ns
tDHIF SILOW to HF HIGH 65 55 45 ns
{DLHF SOLOWto HF LOW 65 55 45 ns
IDLAFE SO orSILOW to AFELOW 65 55 45 ns
tDHAFE SO or S1 LOW to AFE HIGH 65 55 45 ns
tPMR MR Pulse Width 35 45 35 ns
tos) MR HIGH to STHIGH 25 10 10 ns
tHOR MR LOW to OR LOW 55 45 35 ns
tDIR MR LOW to IR HIGH 55 45 35 ns
t{ZMR MRLOW1to Output LOW Note 13 55 45 35 ns
LAFE MR LOW to AFE HIGH 55 45 3s ns
Hr MR LOW to HF LOW 35 45 35 ns
ton SO LOW 1o Next Data Out Valid 28 20 16 ns

Notes:

6. Test conditions assume signal transition time of S ns or less, timing ref- 12, tppzor and t) 7o are specified with Cp = SpFas in part (b) of AC
erencelevels of 1.5V and output loading of the specified Iy /I and Test Loads and Waveforms, tpy 7o transition i1s measured 500 mV
30-pl¥ load capacitance, as in parts (a) and {b) of AC Test Loads and from steady-stale voltage. tpizo): transition is measured +100 mV
Waveforms. from steady-state voltage. These parameters are guaranteed and not

7. Ufo > (tpust + s, 1o > (tehso + terso)- 100% tested,

8. tys1 and lygq apply when memory is not full. 13. Alldata outputs will be at LOW level after reset goes HIGH until data

9. tgir and tyr apply when memory is full, SEis high and minimum is entered into the FIFO.
bubble-through (15371) conditions exist.

10. At any given operating condition tpig > (tp1yso required).

1. At any given operating condition tpgr > (tprys) required).

5-18
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Switching Waveforms

Data In Timing Diagram

1o o |
SHIFTIN 7F 5|§ NOTE 14 VB Sx 7}‘ N\
[e— tpng 1 teLsi l+—— tDHIR
INPUT READY N\ /
fe— s pur 1
DATA IN
le— tgg —ﬂ 1pLAFE
AFE
HF (LOW)

C408A-7

Data Out Timing Diagram

[ [1173) o
SHIFT OUT V4 N * \
N\, NOTE 15 /|

teHsO —4-— tpso —» l«— 1pHOR

QOUTPUT READY \__/
tHso —» L— IDLOR | 1SOR

DATA QUT
le—— 1op
HF (LOW)
— lDHAFE
AFE
C408A-8
Notes:
14, FIFO contains 8 words. 15. FIFO contains 9 words.
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Switching Waveforms (continued)

Data In Timing Diagram

Ifto

SHIFT IN 7‘ gr NOTE 16 7
[— tpLsi

Ifio
2 S s N

[¢—— 1OHIR

tPHs! 1
INPUT READY
f— thgi 1
DATA IN XXX

tssi

AFE (Low)

— tDHHFF
HF
C408A-9
Data Out Timing Diagram

SHIFT OUT
N NOTE 17 #

< trHso —™

o

k——- tplso ——

Iffo |
2 D s N

OUTPUT READY

H50 —m

[+— toHoR
[+— tpioR tsor

DATA OUT

[-—— io&

HF

AFE (LOW)

- tDLHF\#

C408A-10

QOutput Enable (CY7C408A only)

OUTPUT ENABLE

tbHzOE

DATA OUT

toLzoe

NOTE 12

C408A-11

Notes:
16. FIFO contains 31 words.

17. FIFO contains 32 words.
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Switching Waveforms (continued)

Data In Timing Diagram

o It »
SHIFT IN _71 yf NOTE 18 7r 5§ * N\
[*— tPus 1 tpLsl fe— DR
INPUT READY N\ /
T g toun |
DATA IN XXX
[+ tssi

HF (HIGH)

—» tpHAFE
AFE

C408A-12

Data Out Timing Diagram

L o o |

SHIFT OUT N\ l /S \
NOTE 19
=~ tpHso teLso k— {pHOR
OUTPUT READY v
tHSO —m [*+— toLor — tsoR
DATA QUT
oo
AFE
toLare —
HF (HIGH)

C408A-13

Bubble-Back, Data Out To Data In Diagram

SHIFT OUT notE 20/ >R

SHIFT IN / \,
a1

INPUT READY /]
je—— PR
DATA IN % #
tgp —wtre——— tyn C40BA4
Notes:
18. FIFO contains 55 words. 20. FIFO contains 64 words.

19. FIFO contains 56 words.

FIFOs H
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Switching Waveforms (continued)
Fall-Through, Data In to Data Out Diagram

SHIFT IN
NOTE 21 \
SHIFT OUT /
tar ! tror {

OUTPUT READY

DATA OUT

C408A-15

Master Reset Timing Diagram

teMR

MASTERRESET N 71

INPUT READY ][—\—

OUTPUT READY N

tos)
SHIFT IN zL

tizmp

DATA OUT N

HF thr \_

taFe
AFE Y

CA408A-16

Note:
21. FIFOis empty.
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Architecture of the CY7C408A and CY7C409A

The CY7C408A and CY7C409A FIFOs consist of an array of 64
words of 8 or 9 bits each (which are implemented using a dual-port
RAM cell), a write pointer, a read pointer, and the control logic
necessary to generate the handshaking (SI/IR, SO/OR) signals as
well as the almost full/almost empty (AFE) and half full (HF) flags.
The handshaking signals operate in a manner identical to those of
the industry standard CY7C401/402/403/404 FIFOs.

Dual-Port RAM

The dual-port RAM architecture refers to the basic memory cell
used in the RAM. The cell itself enables the read and write opera-
tions tobe independent of each other, which is necessary to achieve
truly asynchronous operation of the inputs and outputs. A second
benefit is that the time required to increment the read and write
pointers is much less than the time that would be required for data
to propagate through the memory, which it would have todoif the
memory were implemented using the conventional register array
architecture.

Fall-Through and Bubble-Back

The time required for data to propagate from the input to the out-
put of an initially empty FIFO is defined as the fall-through time.

The time required for an empty location to propagate from the out-
put to the input of an initially full FIFO is defined as the bubble-
back time.

The maximum rate at which data can be passed through the FIFO
(called the throughput) is limited by the fall-through time when it
isempty (or near empty) and by the bubble-back time wheniitis full
(or near full).

The conventional definitions of fall-through and bubble-back do
not apply to the CY7C408A and CY7CA09A FIFOs because the
data is not physically propagated through the memory. The read
and write pointers are incremented instead of moving the data.
However, the parameter is specified because it does represent the
worst-case propagation delay for the control signals. That is, the
time required to increment the write pointer and propagate a sig-
nal from the SI input to the OR output of an empty FIFO or the
time required to increment the read pointer and propagate a signal
from the SO input to the IR output of a full FIFO.

Resetting the FIFO

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

EMPTY
1 2 8 9 10

SHIFT IN I I I |
Y1)

HF

DOg) will be LOW. The AFE flag will be HIGH and the HF flag
will be LOW.

Shifting Data Into the FIFO

The availability of an empty location is indicated by the HIGH
state of the input ready (IR) signal. When IR is HIGH a LOW to
HIGH transition on the shift in (SI) pin will clock the data on the
DIy - Dlginputs into the FIFO. Data propagates through the de-
vice at the falling edge of SI.

The IR output will then go LOW, indicating that the data hasbeen
sampled. The HIGH-to-LOW transition of the SI signal initiates
the LOW-to-HIGH transition of the IR signal if the FIFO is not
full. If the FIFO is full, IR will remain LOW.

Shifting Data Out of the FIFO

The availability of data at the outputs of the FIFO is indicated by
the HIGH state of the output ready (OR) signal. After the FIFO
is reset all data outputs (DOg — DOg) will be in the LOW state.
As long as the FIFO remains empty, the OR signal will be LOW
and all SO pulses applied to it will be ignored. After data is
shifted into the FIFO, the OR signal will go HIGH. The external
control logic (designed by the user) should use the HIGH state of
the OR signal to generate a SO pulse. 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.

AFE and HF Flags

Two flags, almost full/almost empty (AFE) and half full (HF), de-
scribe how many words are stored in the FIFO. AFE is HIGH
when there are 8 or fewer or 56 or more words stored in the FIFO.
Otherwise the AFE flag is LOW. HF is HIGH when there are 32 or
more words stored in the FIFO, otherwise the HF flag is LOW.
Flag transitions occur relative to the falling edges of SI and SO
(Figures 1 and 2).

Due to the asynchronous nature of the SI and SO signals, it is
possible to encounter specific timing relationships which may
cause short pulses on the AFE and HF flags. These pulses are en-
tirely due to the dynamic relationship of the SI and SO signals.
The flags, however, will always settle to their correct state after
the appropriate delay ({pHAFE. tDLAFE. 'DHHEF ©f tDLHF)-
Therefore, use of level-sensitive rather than edge-sensitive flag
detection devices is recommended to avoid false flag encoding.

Cascading the 7C408/9A—35 Above 25 MHz
If cascaded FIFOs are to be operated with an external clock rate
greater than 25 MHz, the interface IR signal must be inverted be-

fore being fed back to the interface SO pin (Figure 3 ). Two things
should be noted when this configuration is implemented.

FULL
31 32 33 55 56 57 64

C

AFE

C408A-17

Figure 1. Shifting Words In

5-23
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CY7C408A

CY7C409A
FULL EMPTY
64 63 56 55 54 32 N 30 g 8 7 1
SHIFT OUT m.'. (1 1] (1 1] ...—,—L
HF
AFE N
C408A-18
Figure 2. Shifting Words Out
. A 8 [o] ,
' IR '
iRy ++——IR SO IR SO IR SO SO,
X ¢ . o 1 SO0
Sly } ———Si OR S OR Sl OR —». ORy
1 1]
Din
Dinx , ——* —— Dourx
, 1 2 e o o N .
I " UpSTREAM
DOWNSTREAM———
C408A-19
Figure 3. Cascaded Configuration Above 25 MHz
128 x 9 Configuration
F
HF/AFE g ﬂ
SHIFT IN —— S| OR St OR |——» OUTPUT READY
INPUT READY -«— IR SO IR SO f«——— SHIFT OUT
[ —| Dip DOy »| Dly DOy [—
—| DI, DO, Dy DOy —»
—»| DI, DO, Ol DO; ——»
—»] Dy DO,y Dl DO3 [—
DATAIN{ —»| DI, DO, D, DO, —= % DATAOUT
— =] Dig DOs Dls DOs |—»
—»| Dig D05 D|e 00g b—»
—{DY DO, Dl 00; —»
L — Dlg B DOg Dlg VR DOg — )
MR I T C408A-20
Figure 4. Cascaded Configuration at or below 25 MHzi22. 23, 24, 25, 26

First, the capacity of N cascaded FIFOs is decreased from N X 64
to(N X 63) + 1.

Notes:

22

23.

24.

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.

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 falls through
to the output.

When the output data changes as a result of a pulse on SO, the OR sig-
nal always goes 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.

. 1£SQ is held HIGH while the memory is empty and a word is written

into the input, that word will fall through the memory to the output.
OR will go HIGH for one internal cycle (at least tpor) and then go
back LOW again. The stored word will remain on the outputs. If more
words are written into the FIFO, they will linc up behind the first word
and will not appcar on the outputs until 8O has been brought LOW.
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192 x 27 Configuration
HF/AFE - I—-— HF/AFE
L SHIFT OUT
IR SO IR SO IR SO
Sl OR Sl OR S| OR
—{ DYy DOy Dlg DOy Dl DOg |—
— oy, DO, DI, DO; Dl DO —
— by, DO, Dly DO, Dip 00, |—
-— Dl DO, Diy DO3 Dly D03 |—
—Dly DO, Dl DO, Dl D04 |—
—| big DOs Dig DOs Dis DOs |—
—{ olg DOg Dlg DOg Dlig DOg |—
—l o) DO Dl DO; DI, DO }—
—{Dls g4 D%s Dlg 43 D06 Dlg 15 00 [—
COMPOSITE I I
INPUT READY COMPOSITE
—(FE R ) R ) R SO OUTPUTREADY
sI OR SI OR sl OR :‘_J"
— Dlg DO, Do DO, Dl DOp |—
—{oy DO, Dl DO, Dly DO, |—
—{ Dby DO, Dl DO, Dl DO, —
—on DO; Dl DO, Dl D03 |—
—{ DI, DO, Dl, DO, Dl DO4 —
—JDig DOg Dlg DOg Dis DOs |—
—{ pig DO Dl DOs Dig DOg |—
—{oK DO, Dl DO, Dl DO, |—
—{Dlg N{R DOg Dlg 45 D06 Dlg 4 D08 [—
SHIFT IN IR S0 IR S0 IR S0
Sl OR Sl OR S| OR
— ol DOy Dly DOy Dl 00—
— o), DO, Dly DO, DIy DO; |—
—{ Db DO, Dip DO, Dl, DO, f—
—]{on DO, Diy DO, Dis DOz |—
—{ DI, DO, Dly DO, Dly DO4 |—
— o) DOs Dls DOs Dls DOs |—
—{ Dlg DOg Dlg DOg Dig DOg —
— oy DO, Dl; DO DIy DO7 |—
—{Dlg 4y, DOs Dlg 45 D06 Ol 4y D08 [— B
T I MR
C408A-21
Figure 5. Depth and Width Expansion!23. 24. 25, 26, 27]
Notes:

26. When the master reset is brought LOW, the outputs are cleared 10

LOW, IR goes HIGH, and OR goes LOW.
27. FIFQOsare expandable in depth andwidth. However, in forming wider
words, two external gatcs are required to generate composite input

ready and output ready flags. This neced is due to the variation of delays
of the FIFOs.

FIFOs ﬂ
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Secondly, the frequency at the cascade interface is less than the
35 MHz rate at which the external clocks may operate. There-
fore, the first device has its data shifted in faster than it is shifted
out, and eventually this device becomes momentarily full. When

this occurs, the maximum sustainable external clock frequency
changes from 35 MHz to the cascade interface frequency.

When data packetsi?®] are transmitted, this phenomenon does
not occur unless more than three FIFOs are depth cascaded. For
example, if two FIFOs are cascaded, a packet of 127 (=2 X 63 +
1) words may be shifted in at up to 35 MHz and then the entire
packet may be shifted out at up to 35 MHz.

If data is to be shifted out simultaneously with the data being
shifted in, the concept of “virtual capacity” is introduced. Virtual
capacity is simply how large a packet of data can be shifted in at a
fixed frequency, e.g., 35 MHz, simultaneously with data being
shifted out at any given frequency. Figure 6 is a graph of packet
sizel¥) vs. shift out frequency (fsoy) for two different values of
shift in frequency (fsix) when two FIFOs are cascaded.

The exact complement of this occurs if the FIFOs initially contain
data and a high shift out frequency is to be maintained, i.e., a 35
MHz fso, can be sustained when reading data packets from de-
vices cascaded two or three deep.[3!] If data is shifted in simulta-
neously, Figure 6 applies with fgy, and fgo, interchanged.

400
sso| |||
g 300 ls|,=q0MHz,
g 260 M /]
w
Vi
g 200 7
I 150
X fgix = 35 MHz
(&) 100 'Slx
o
50
0
0 4 8 1216 2024 28 32 36
OUTPUT RATE ({50 OF BOTTOM FIFO (MHz) Ca08A-22

Figure 6. Virtual Capacity vs. Output Rate for Two FIFOs Cascaded Using an Inverter

Notes:

28. Because the data throughput in the cascade interface is dependent on
the inverter delay, it is recommended that the fastest availagle inverter
be used.

29. Transmission of data packets assumes that up to the maximum cumu-
lative capacity of the FIFQOs is shifted in without simultancous shift out

clock occurring. The complement of this holds when data is shifted out
as a packet.
30. These are typical packet sizes using an inverter whose delay is 4 ns,
31. On:ly devices with the same speed grade are specified to cascade to-
gether.
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Typical DC and AC Characteristics

NORMALIZED lgg

NORMALIZED FREQUENCY

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

OUTPUT SOURCE CURRENT
vs. OUTPUT YOLTAGE

1.2 1.4 < 60
=
z s
10 g 12 a \
3 S 40
ﬁ 0 \
0.8 v 310 Y a0 N
/ e Q
z =]
Q 20
o
08 // yn=sov — 208 Voo = 5.5V e \\
Ta=25°C CC=‘ ; 2 g} Voo =50V
Vin="5.0v £ Ta=25°C
0.4 L l 0.0 8 0 !
40 45 50 55 60 —55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V} AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED FREQUENCY NORMALIZED FREQUENCY OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
13 16 < 140
5 g
‘2 214 £ 120 —
2 2 100 ~
11 o & L”
. «c
& 12> 3 pd
/ w O 80
1.0 o § /
ﬁ 1.0 7 60 /
09 2 \ 5
% 0.8 ?: 0 / V, 5.0v
08 g 8 20/ Ta=25°C
0.7 06 Y L
40 45 50 55 60 55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL FREQUENCY CHANGE NORMALIZED I¢¢
vs. OUTPUT LOADING vs. FREQUENCY
16 11
&
1.
é 5 P g 10
D14 a
w - [u} /]
& // g 09 L
a3 3 /
5 2 0e
Z o
212 S L/
z / = /
S11 07—
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10 0.0
0 200 400 600 800 1000 0 5 10 15 20 25 30 35 cvoonss
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CY7C408A

CY7C409A
Ordering Information
Frequency Package | Operating Frequency Package | Operating
(MHz) Ordering Code Type Range (MHz) Ordering Code Type Range

15 CY7C408A—-15DC D22 Commercial 15 CY7CAWA-15DC D22 Commercial
CY7C408A—-15LC L64 CY7C409A-15LC L6d
CY7C408A-15PC P21 CY7C409A ~15PC P21
CY7C408A-15VC v21 CYTCA9A—-15VC V21

CY7C408A-15DMB D22 Military CY7C409A—15DMB D22 Military

CY7C408A~15KMB K74 CY7C409A - 15KMB K74
CY7C408A—-15LMB L64 CYTC409A—-151LMB 1.64

25 CY7CA08A-25DC D22 Commercial 25 CYT7C409A-25DC D22 Commercial
CY7C408A -251L.C Lo64 CY7C409A-25LC 164
CY7C408A ~25PC P21 CYTC409A -25PC P21
CY7C408A-25VC V21 CYTC4MA-25VC V21

CY7C408A-25DMB D22 Military CYT7C409A -25DMB D22 Military

CY7C408A-25KMB K74 CY7C4WA -25KMB K74
CY7CA408A-251L.MB Lo4 CYT7C409A ~25L.MB L64

35 CY7C408A -35DC D22 Commercial 35 CY7C409A-35DC D22 Commercial
CY7C408A—-35LC Lo4 CY7C49A-35LC 1.64
CY7C408A—-35PC P21 CY7C40MA-35PC P21
CY7C408A-35VC V21 CYTC409A =35V V2]
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MILITARY SPECIFICATIONS

CY7C408A
CY7C409A

Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Vin 1,23
V"_ Max. 1, 2, 3
l]x ], 2, 3
Ioz 1,2,3
Ios 1,2,3
lccq 1,2,3

Switching Characteristics

Parameters Subgroups

fo 7,8,9,10, 11
tPHSI 7,8,9,10,11
tpLSI 7,8,9,10,11
tss1 7,8,9,10, 11
tHSI 7,8,9,10,11
IDLIR 7,8,9,10, 11
{DHIR 7,8,9,10,11
tPHSO 7,8,9,10,11
{PLSO 7,8,9,10,11
tDLOR 7,8,9,10,11
{DHOR 7,8,9,10, 11
tsOR 7,8,9,10,11
1HSO 7,8,9,10, 11
{BT 7,8,9,10, 11
{SIR 7,8,9,10,11
tHIR 7,8,9,10, 11
tPIR 7.8,9, 10,11
{POR 7,8,9,10, 11
tSIIR 7,8,9,10, 11
{SOOR 7,8,9,10,11
{DLZOE 7,8,9,10, 11
{DHZOE 7,8,9,10, 11
{DHHF 7,8,9,10, 11
{DLHF 7,8,9,10, 11
IDLAFE 7,8,9,10,11
{DHAFE 7,8,9,10,11
tp 7,8,9,10, 11
top 7,8,9,10,11
{PMR 7,8,9,10, 11
tDs1 7,8,9,10,11
tDOR 7,8,9,10, 11
{DIR 7,8,9,10,11
{LZMR 7,8,9,10,11
tAFE 7,8,9,10, 11
tHF 7,8,9,10,11
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