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Features
* 2048 x 9 FIFO buffer memory
o Bidirectional operation

¢ High-speed 28.5-MHz asynchrouous
reads and writes

o Simple control interface

* Registered and transparent bypass
modes

e Flags indicate Empty, Full, and Half
Full conditions

® 5V  10% supply

e Available in 300-mil DIP, PLCC, LCC,
and SOJ packages

¢ TTL compatible
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Functional Description

The CY7CA439 is a 2048 x 9 FIFO memory
capable of bidirectional operation. As the
term first-in first-out (FIFO) implies, data
becomes available to the output port in
the same order that it was presented to the
input port. There are two pins that indi-
cate the amount of data contained within
the FIFO block—E/F (Empty/Full) and
HF (Half Full). These pins can be de-
coded to determine one of four states. Two
9-bit data ports are provided. The direc-
tion selected for the FIFO determines the
input and output ports. The FIFO direc-
tion can be programmed by the user at a
time through the use of the reset pin

and the bypass/direction pin (F%?{
There are no control or status registers on
the CY7C439, making the part simple to

Bidirectional 2K x 9 FIFO

use while meeting the needs of the major-
ity of bidirectional FIFO applications.

FIFO read and write operations may oc-
cur simultaneously, and each can occur at
up to 28.5 MHz. The port designated as
the write port drives its strobe pin (STBX,
X = A or B) LOW to initiate the write
operation. The port designated as the
read port drives its strobe pin LOW to
initiate the read operation. Output port
pins go to a high-impedance state when
the associated strobe pin is HIGH. All
normal FIFO operations require the by-
pass control pin (BYPX, X = A or B) to
remain HIGH.

In addtion to the FIFO, two other data
paths are provided; registered bypass and
transparent bypass. Registered bypass can
beconsidered asasingle-word FIFO inthe
reverse direction to the main FIFO. The

Logic Block Diagram Pin Configurations
PLCC/LCC
Top View
STBA —» PORTA PORTB |~ BVHB
BYPA —g-a CONTROU CONTROLLg— BYPB Aa Ay A\NC A Ag A7
LOGIC LOGIC
As
EF
NG
STBX
v
[ gﬁ;
20T < il -
FoATa i 72 B
TRANSPARENT 141516 17 1619 20
BYPASS B2 B3 B NG By By By
DIP C438-2
— f» EF Top View
BYPASS
FLAG
P REGISTER Q commo™ F A
—*1 ReseT I - BOK As
[
DIRECTION :
WR —a LOGIC EF
STBX
Voo
MR
2048x 9 STE8
DIRECTION FIFO AF
CONTROL
Bs
C4%-1 By
By
By
C429-3
Selection Guide
7CA439-25 7CA439-30 7C439-40 7C439-65
Frequency (MHz) 28.5 25 20 12.5
Maximum Access Time (ns) 25 30 40 635
Maximum ogemm,g Commercial 147 140 130 115
Current (mA Military 170 160 145
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Functional Description (continued)

bypassregister provides a means of sending a 9-bit status orcontrol
word to the FIFO-write port. The bypass data available pin (BDA)
indicates whether the bypass register is full or empty. Thedirection
of the bypass register is always opposite 1o that of the main FIFO.

The port designated to write to the bypass register drives its bypass
control pin (BYPX) LOW. The other port detects the presence of
data by monitoring BDA and reads the data by driving its bypass
control pin (BYPX) LOW. Registered bypass operations require
that the associated FIFO strobe pin (STBX) remains HIGH. Reg-
istered bypass operations do not affect data residing in the FIFO,
or FIFO operations at the other port.

Transparent bypass provides a means of transferring a single word
(9 bits) of data immediately in either direction. This feature allows
the device to act as a simple 9-bit bidirectional buffer. Thisis useful

Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,
nottested.)

Storage Temperature ................. - 65°Cto +150°C
Ambient Temperaturewith
PowerApplied ................... ... —55°Cto +125°C

Supply Voltage to Ground Potential ........ - 0.5Vt +7.0V

DC Voltage Applied to Outputs

inHighZState ........................ - 0.5Vito +7.0V
DClInput Voltage ...................... -3.0Vto+ 7.0V
PowerDissipation ........... ... ..o, 1.0W
Output Current into Outputs (LOW) ............... 20mA
Pin Definitions

Signal

Name /0 Description

Ag-0) /0 Data Port Associated with BYPA and STBA

B(z_) /0 Data Port Associated with BYPB and STBB

BYPA 1 Registered Bypass Mode Select for A Side

BYPB I Registered Bypass Mode Selectr for B Side

BDA (o] Bypass Data Available Flag

STBA 1 Data Strobe for A Side

STBB 1 Data Strobe for B Side

EF o] Encoded Empty/Full Flag

HF e} Half Full Flag

MR I Master Reset

for allowing the controlling circuitry to access a dumb peripheral
forcontrol/programminginformation.

Fortransparent bypass, the port wishing to send immediate datato
the other side drives both its bypass andits strobe pins LOW simul-
taneously. This causes the buffered data tobe driven out of the oth-
er port. On-chip circuitry detects conflicting use of the control pins
and causes both data ports to enter a high-impedance state until
the conflict is resolved.

Additionally, a Test mode is offered on the CY7C439. This mode
allowsthe user toload data into the FIFO and then read it back out
of the same port. Built-In Self Test (BIST)and diagnostic functions
cantake advantage of these features.

The CY7C439 is fabricated using an advanced 0.8p N-well CMOS
technology. Input ESD protection is greater than 2000V and latch-
up is prevented by reliable layout techniques, guard rings, and a
substratebias generator.

Static Discharge Voltage . ....................... > 2001V
{per MIL-STD-883, Mcthod 3015)
Latch-UpCurrent ............................ > 200 mA
Operating Range
Ambient
Range Temperature Veeo

Commercial 0°Cto +70°C 5V * 10%

Militaryl !l —55°C 1o +125°C 5V £ 10%
Notes:

1. Tais the “instant on” case temperature.
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Electrical Characteristics Overthe Operating Rangel?]
7C439-25 | 7C439-30 | 7C439-40 | 7C439-65
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
Vou Output HIGH Vee = Min, Ioy = — 20 mA 2.4 24 2.4 2.4 v
Voltage
VoL Output LOW Vee = Min, IgL = 8.0 mA 0.4 0.4 0.4 0.4 \Y
Voltage
ViH Input HIGH Com’l 22 [ Vee | 22 | Vee | 22 | Vee | 22 | Vee \%
Voltage Mil 22 | Vee | 22 | Voo | 22 | Vee | V
ViL Input LOW -30| 08 |-30[ 08 |-30] 08 |-30] 08 A%
Voltage
Iix Input Leakage GND < Vi < Ve =10 +10 | - 10| +10 [ - 10 | +10 [ =10 ] +10 | pA
Current
loz Ouiput Leakage | STBX > Vi1, GND < Vg —10(+10 | —-10| +10 | =10 | +10 | =10 | +10 | pA
Current <V¢e
Iee Operating Ve = Max., Com'll?] 147 140 130 115 | mA
Current Iour = 0mA MillAl 170 160 145
Iss1 Standby Current | AllInputs = Vi Min. | Com’l 40 40 40 40 mA
Mil 45 45 45
Isp2 Power-Down Allinputs Ve = 0.2V | Com’l 20 20 20 20 mA
Current Mil 25 25 25
Ios Output Short Vee = Max,, Vout = GND -9 - 90 -9 -90 | mA
CircuitCurrent!’]
Capacitancel®
Parameters Description Test Conditions Max. Units
CIN InputCapacitance Ta = 25°C.f = | MHg, 8 pF
Cout OutputCapacitance Vee =45V 10 pF
Notes:

2. Scethelast page of this specification for Group A subgrouptestingin- 4.

formation.
3. I¢e (commercial)
f>12.5MHz

where f = the larger of the write or read S.

= 115mA + [(f — 12.5) - 2 mA/MHz] for

operating frequency.

AC Test Loads and Waveform

R1500Q
5V ——————AA—

QUTPUT

30 pF I
INCLUDING == L

JGAND ~ =
SCOPE

R2
333Q

(a)

Equivalent to:

I¢¢ (military) = 145 mA + [(f — 12.5) - 2 mA/MHz] for
f>125MHz
where f = the larger of the write or read
operating frequency.
For test purposes, not more than one output at a time should be

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

6. Testedinitially and after any design or process changes that may affect
thesc parameters.
R1 5008
5V O A ALL INPUT PULSES
QUTPUT 3.0V .
90% 90"1"0%
5pF E R2 GND 10%
] I e )
iINcLUDING L L <5ns ns
JIGAND ~
SCOPE Ca39-4 C439-5
(b)

THEVENIN EQUIVALENT
20002

OUTPUT 00— wWA———0 2V

5-60




= a9
;ﬁm CY7C439
SEMICONDUCTOR

Switching Characteristics Over the Operating Rangel7:8]

7C439-25 7C439-30 7C439-40 7C439-65
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max, | Units
tRC Read Cycle Time 35 40 50 80 ns
tA Access Time 25 30 40 65 ns
1RR Read Recovery Time 10 10 10 15 ns
tpR Read Pulse Width 25 30 40 65 ns
trzr10 | Read LOW to Low Z 3 3 3 3 ns
tpyrI®!% | Read HIGH to Data Valid 3 3 3 3 ns
tyzrl%10 | Read HIGH to High Z 18 20 25 30 ns
twe Write Cycle Time 35 40 50 80 ns
tpw Write Pulse Width 25 30 40 65 ns
tawz[*10] | Write HIGH to Low Z 10 10 10 10 ns
twRr Write Recovery Time 10 10 10 15 ns
tsp Data Set-Up Time 15 18 20 30 ns
tHD Data Hold Time 0 0 0 10 ns
tMRSC MR Cycle Time 35 40 50 80 ns
tPMR MR Pulse Width 25 30 40 65 ns
tRMR MR Recovery Time 10 10 10 15 ns
trPS STBX HIGH to MR HIGH 25 30 40 65 ns
RPBS BYPA to MR HIGH 10 10 15 20 ns
{RPBH BYPA Hold after MR HIGH 0 0 0 0 ns
1BDH MR LOW to BDA HIGH 35 40 50 80 ns
tBsR STBX HIGH to BYPA LOW 10 10 10 15 ns
tEFL MR 0o EFLOW 35 40 50 80 ns
tHFH MR to HF HIGH 35 40 50 80 ns
tBRS BYPX HIGH to STBX LOW 10 10 10 15 ns
tREF STBX LOW to E/F LOW (Read) 25 30 35 60 ns
tRFF STBX HIGH to E/F HIGH (Read) 25 30 35 60 ns
twEF STBX HIGH to E/F HIGH (Write) 25 30 35 60 ns
tWFF STBX LOW to E/F LOW (Write) 25 30 35 60 ns
{BDA BYPX HIGH to BDA LOW (Write) 25 30 35 60 ns
tBDB BYPX HIGH to BDA HIGH (Read) 25 30 35 60 ns
tpa BYPX LOW to Data Valid (Read) 30 30 40 60 ns
tpuz!>19 | BYPX HIGH to High Z (Read) 18 20 25 30 ns
tTsB STBX HIGH to BYPX LOW Set-Up 10 10 10 15 ns
tTBS STBX LOW after BYPX LOW 0 10 0 10 0 10 0 10 ns
TSN STBX HIGH Recovery Time 10 10 10 15 ns
[ t1gp(>10 | STBX HIGH to Data High Z 18 20 25 30 | ns
tTBN BYPX HIGH Recovery Time 10 10 10 15 ns
tTBD BYPX HIGH to Data High Z 18 20 25 30 ns
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Switching Characteristics Overthe Operating Range!78] (continued)

7C439-25 7C439-30 7C439-40 7C439-65

Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
trep!®!® | STBXLOW to Data Valid 20 20 30 55 | nms
tpL, Transparent Propagation Delay 20 20 25 30 ns
tespl®19 | STBXLOW to HighZ 18 20 25 30 ns
teap!>¥ | BYPXLOW toHighZ 18 20 25 30 ns
tEDS STBX HIGH to Low Z 18 20 25 30 ns
tEDB BYPXHIGHtoLow Z 18 20 25 30 ns
tgpw BYPX Pulse Width (Trans.) 25 30 40 65 ns
tyrsp STBX Pulse Width (Trans.) 20 20 30 55 ns
tyz!*1% | BYPX LOW to Low Z (Read) 10 10 10 10 ns
tBDV BYPX HIGH to Data Invalid (Read) 3 3 3 3 ns
twHE STBX LOW to HF LOW (Write) 35 40 50 80 ns
tRIF STBX HIGH to HF HIGH (Read) 35 40 50 80 ns
tRAE Effective Read from Write HIGH 25 30 35 60 ns
tRpE gflfécl;ivc Read Pulse Width after E/F | 25 30 40 65 ns
tWAF Effective Write from Read HIGH 25 30 35 60 ns
\wep gflféc[tllvc Write Pulse Width after E/F | 25 30 40 65 ns
tpsu Bypass Data Set-Up Time 15 18 20 30 ns
tBIIL Bypass Data Hold Time 0 0 0 10 ns

Notes:

7. Test conditions assume signal transition time of Snsor less, timingref- 9. tpyR, 18DV, tHZR, 'FBDs tBHZ» tEBD, tESDs tTSDs tLZR, tHWZ, and g 7.

erence levels of 1.5V, and output loading of the specified lo1/Ion and
30-pF load capacitance as in part (a) of AC Test Loads, unless other-  {(

wise specified.

8. See the last page of this specification for Group A subgroup testing in-

formation.

Switching Waveforms

Asynchronous Read and Write Timing Diagram

STBBIY]

READ + .
PORT B

use capacitance loading as in part (b) of AC Test Loads.
. tHZR. 'TBD. 'BHZ. tEBD. tESD, and tysp transition is measured at

+500mV from Vg and - 500 mV from Vgy. tpyg and tgpy transi-

measured at 100 mV from the steady state.

tion is measured at the 1.5V level. t zRr, tHwz, and tgy 7 transition is

tac teR
ja——— ty ——>] AR — > —— g —»
N 4
N— ] N/
thzr

DATA VALID

— Xk S

DATA VALID
twe
tpw
sTBBlY N
N /]
WRITE tsp —ste— typ
PORT A DATA VALID

;! < DATA VALID >—
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Switching Wavefo

CY7C439

rms (continued)

Master Reset Timing Diagram

N

le— tRpp —»

STBA/STBB

.

BYPA

tAPeS

tReBH

thmr —»

BYPB

7

0

la— tgpH —i

B0A 7/

E/F\\

Y%
‘-—tn—ﬂ
N

NN

FIFOs H

HF 7

N

%

[ tyrpq —™

Half-Full Flag Timing Diagraml|'2]

HALF FULL

stea | S

HALF FULL + %

| HALF FULL

./

[ twhr

tRHF

C439-8

Last Write to First Read Empty/Full Flag Timing Diagram!!2]

LAST WRITE

FIRST READ

STBB

AN A

ADDITIONAL READS

FIAST WRITE

N

WFF

|

C439-9

Notes:

11. Direction selected Port A to Port B,

12. Direction selected as

A1oB.
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Switching Waveforms (continued)

Last Read to First Write Empty/Full Flag Timing Diagram!!2]

LAST READ FIRST WRITE ADDITIONAL WRITES FIRST READ

s \_f\_/

o N NIVZe

tReF

EF
A
KX X

C439-10

Empty/Full Flag and Read Bubble-Through Mode Timing Diagram!!2]

DATAIN
(PORT A) X
fe—— tgag ——md
STBA \ 2

je— twer je— tape

5722 AN

le— tREF
EMPTY /_ EMPTY

e ta

/
thwz
D(‘;,TS‘RCT’%T) >< DATA VALID
Ca39-11

Empty/Full Flag and Write Bubble-Through Mode Timing Diagram!'Z]

m
=
hl

A\

— 1l
T ;/_._ twar twpF
STBA ANALIIMMIMUNRNNINRNNE, ¥ AN
[* tarF twrF
E/F FULL FULL
tsp to
('5)8;/1\_ g\)l ) DATA VALID

DATA OUT
(PORT B)

DATA VALID

C439-12
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Switching Waveforms (continued)

Registered Bypass Read Timing Diagram!(!3]

tBPw |
sTEB 7
ses R AN
tasp tea BRS
BVFE N 4
BYPB
\ /Q— tanz
- thp L- taLz -»{ lapy
PORTB K
— 7/
fe t
BDA BDB
C439-13
Registered Bypass Write Timing Diagram!!4]
1
§TBA ///é/ \\\\\\
[+— tBsR ~—™ [e— tBsu ters
BYFA \\
le t tBHL
HZR j ]
PORT A DATA OUT ,.l DATA IN
tapw =‘|‘ tBDA
BDA
C439-14
Transparent Bypass Read Timing Diagram(!3]
trsp tesR
stea 74 x A K
tysg | tres frsn
[+— taRs —'I
_ N tBPw V N
BYPA \ / f— tTBN ——L_
M ttep
t
™ |'_ TPD trsp
PORT A —< VALID INPUT 1 VALID INPUT 2 >——
tou
PORT B I\ VALID OUTPUT 1 VALID OUTPUT 2
C438-15
Notes:
13. Port Bselected to read bypass register (FIFO direction Port B to 15. Diagramshows transparent bypass initiated by Port A, Times are iden-
Port A). tical if initiated by Port B.
14. Port A selected to write bypass register (FIFO direction Port B to
Port A,

FIFOs H
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Switching Waveforms (continued)

Test Mode Timing Diagram
tmRsc
temA
WA N 4
| he— tamR —™
STBAISTES 7/

L/ Z%%%ﬁi \\
| RPS ~—»

YPA/BYPB 7 K
e tapH [ trpas tApeH tpmr —
Ca29-18
Exception Condition Timing Diagram! '3}
STBA /
BYPA /
STBB
lesp teps
BYPB
T Eps >
HIGH 2
DATAB VALID QUTPUT VALID QUTPUT
C430-17
Architecture ingedge of MR. Theentire reset phase can be accomplished in one

The CY7C439 consists of a 2048 by 9-bit dual-ported RAM array,
aread pointer, a write pointer, data switching circuitry, buffers, a
bypassregister, controlsignals (STBA, STBB, BYPA, BYPB, MR),

and flags (E/F, HE, BDA).

Operation at Power-On

Upon power-up, the FIFO must be reset with a Master Reset
(MR) cycle. During an MR cycle, the user can initialize the device
by choosmgthc directionof FIFO operation (see Table 1). Thereis
aminimum LOW period for MR, but no maximum time. The state
of BYPA is latched internally by the rising edge of MR and used to
determine the direction of subsequent data operations.

Resetting the FIFO

Duringthe reset condition (see Table 1), the FIFO three-statesthe
data ports, sets BDA and HF HIGH, E/F LOW, and ignores the
state of BYPA/B and STBA/B. The bypass registers are initialized
to zero. During this time the user is expected to set the direction of
the FIFO by driving BYPA HIGH or LOW, and BYPB, STBA, and
STBB HIGH. If BYPA is LOW (selecting direction B>A), the
FIFOwill then remaininareset condition until the userterminates
the reset operstion by driving BY PA HIGH. If BYPA is HIGH (se-
lectingdirection A> B), the resetconditionterminatesafter the ris-

cycle time of tgc.

FIFO Operation

The operation of the FIFO requires only one control pin per port
(STBX). The user determines the direction of the FIFO data flow
by initiating an MR cycle (see Table I'), whichclears the FIFO and
bypass register and sets the data path and control signal multiplex-
ers. The bypass register is configured in the opposite direction to
the FIFQ data flow. The FIFO direction can be reversed at any
time by initiating another MR cycle. Data is written into the FIFO
on the rising edge of the input, STBX, and read from the FIFO by

a low level at the output, STBX. The two ports are asynchronous
and independent. If the user attempts to read the FIFO when it is
empty, no action takes place (the read pointer is not incremented)
until the other port writes to the FIFO. Then a bubble-through
read takes place, in which the read strobe is generated internally
and the data becomes available at the read port shortly thereafter
if the read strobe (STBX) is still LOW. Similarly, for an attempted
write operation when the FIFQ is full, no internal operation takes

place until the other port performs a read operation, at which time
the bubble-through write is performed if the write strobe (STBX)
is still LOW.
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Registered Bypass Operation

Theregistered bypass feature provides a means of transferring one
9-bit word of data in the opposite direction to normal data flow
withoutaffecting either the FIFO contents or the FIFOwrite oper-
ations at the other port. The bypass register is configured during
reset to provide a data path in the opposite direction to that of the
FIFO (sce Table 1). For example, if port A is writing data to the
FIFO (hence port B is reading data from the FIFQ) then BYPB is
used to write to the bypass register at port B, and BYPA is used to
read a single word from the bypass register at port A. The bypass
dataavailable flag (BDA) is generated to notify port A that bypass
data is available. BDA goes true on the trailing edge of the BYPX
write operation and false upon the trailing edge of the BYPX read
operation.

Data is written on the rising edge of BY PX into the bypassregister
forlater retrieval by the other port, regardless of the state of BDA.
Thebypassregister is read by a low level at BYPX, regardless of the
state of BDA.

Transparent Bypass Operation

Thetransparent bypass feature provides a means of sendingimme-
diate data “around” the FIFQ in either direction. The FIFO con-
tentsare not affected by the use of transparent bypass, but the con-
trol signals for transparent bypass are shared with those of the
normal FIFO operation. Hence there are limitations on the use of
transparent bypass to ensure that data integrity and ease of use are
preserved. The port wishing to send immediate data must cnsure
that the other port will not attempt a FIFO read orwrite during the
transparent bypasscycle. Ifthisis not possible, registered bypassor
externalcircuitry should be used.

Transparent bypass mode is initiated by bringing both BYPA and
STBALOW together. Care should be taken to observe the follow-
ingconstraints on the timingrelationships. Since STBA is used for

normal FIFO operations, it must follow BYPA falling edge by tTps
to prevent erroneous FIFO read or write operations. Since BYPA
isused alone to initiate registered bypass read and write, itis inter-
nally delayed before initiating registered bypass. If STBA falls dur-
ing this time, delay registered bypass is averted, and transparent
bypass is initiated. 1dentical arguments apply to BYPB and STBB.

[fatransparent bypasssequenceis successfully accomplished, data
presented totheinitiating port (port A in the above discussion) will
be buffered to the other (port B) after tp . Either port can initiate
a transparent bypass operation at any time, but if the control sig-
nals (STBA/B, BYPA/B) are in conflict (exception condition), in-
ternal circuitry will switch both ports to high-impedance until the
conflictis resolved.

Test Mode Operation

The Test mode feature provides a means of reading the FIFO con-
tents from the same port that the data was written to the FIFO.
This feature is useful for Built-In Self Test (BIST) and diagnostic
functions. To utilize this capability, initialize FIFO direction Ato B
and load data into the FIFO using normal write timing. Inorder to
read data back out of the same port (port A), initiate a MR cycle
with both BYPA and BYPB L.LOW (see Test Mode Timing dia-
gram). After completing the cycle, the data can be read out of port
A in FIFOorder. Datawillbe inverted when read out of the device.
Also, flags are not valid when reading data.

Flag Operation

There are two flags, Empty/Full (E/F) and Half Full (HF), which
are used to decode four FIFO states (see Table 4). The states are
empty, 1—1024 locations full, 1025 ~2047 locations full, and full.
Note that two conditions cause the E/F pin to go LOW, Empty and
Full, hence both flag pins must be used to resolve the two condi-
tions.

Table 1. FIFO Direction Select Truth Table

MR BYPA BYPB STBA STBB Action
1 X X X X Normal Operation
I 1 1 1 FIFO Direction A to B, Registered Bypass Direction Bio A
I 0 1 1 1 FIFO Direction B to A, Registered Bypass Direction A 1o B
0 X X X X Reset Condition
Table 2. Bypass Operation Truth Table
Direction | STBA | BYPA | STBB | BYPB Action
APB r 1 T 1 Normal FIFO Operations, Write at A, Read at B
APB 1 I T 1 Normal FIFO Read at B, Bypass Register Read at A
ABB r 1 1 r Normal FIFO Write at A, Bypass Register Write at B
B$A r 1 r 1 Normal FIFO Operations, Write at B, Read at A
BdA 1 r I 1 Normal FIFO Write at B, Bypass Register Write at A
BpA I 1 1 ur Normal FIFO Read at A, Bypass Register Read at B
X 0 0 1 1 No FIFO Operations, Transparent Data A to B
X 1 1 0 0 No FIFO Operations, Transparent DataBto A

FIFOs H
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Table 3. Exception Conditions: Operation Not Defined
Direction STBA BYPA STBB BYBP Action
X 0 1 0 0 Data Buses High Impedance
X 0 0 Data Buses High Impedance
X 0 0 0 Data Buses High Impedance
X 0 1 0 Data Buses High Impedance
X 0 0 0 Data Buses High Impedance
Table 4. Flag Truth Table
EF HF State
0 1 Empty
1 1 11024 Locations Full
1 0 10252047 Locations Full
0 0 Full
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT YOLTAGE
<
1.2 14 E 60
™
A g 50
8 1.0 7 g 12 4
[a] / a (:,.) 40
K A N o—
2 0.8 > 210 & 3o \
= s g \
5 S Ve = 55V Q 20
Z 06 Vn=50v —| Z 08 Ve oy 2 N
= Do N = 9. = = N
Ta=25°C {=20MHz z 10 Voe = 5.0V
| I 5 Tp =25°C
0.4 0.0 o O 1
4.0 45 5.0 5.5 6.0 -55 25 125 0.0 1.0 20 3.0 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED t, NORMALIZED t, OUTPUT SINK CURRENT
vs. SUPPLY YOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
13 1.6 T 140
£ 120
1.2 =
= <14 = ]
o 11 =] z 100 L~
N N2 3 80 4
g 1.0 \‘. < / ¥ /
= Z g0
o c 1.0 -l » /
S o9 9 T |—] e
P4 -4 Vee = 5.0V 2 40 //
0.8 E Veo = 5.0V
I 2 _
08 Tp =25°C 5 X / Ta=25°C
07 L 06 0 l
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

NORMALIZED t, CHANGE NORMALIZED I¢c vs. CYCLE
vs, OUTPUT LOADING FREQUENCY
16 1.3
/
15 1 - —
= 8
o 14 / a //
N Q@ 09—
3 N
< 13 :(1
& / z o7
S 12 Vee =5.0V / S .
z = Ta=25°C / s
1.4 05 Voo =5.0V 1
e Ta = 25°C
1.0 0.0 Lt
0 200 400 600 800 1000 10 20 30 40
CAPACITANCE (pF) CYCLE FREQUENCY (MHz)}
Ordering Information
Speed Package | Operating
(ns) Ordering Code Type Range
25 CY7C439-25PC P21 Commercial
CY7C439-25JC 165
CY7C439-25VC V21
CY7C439-25DC D22
CY7C439-251L.C L55
30 CY7C439-30PC P21 Commercial
CY7C439-30IC J65s
CY7C439-30VC V21
CY7C439-30DC D22
CY7C439-30LC 1.55
CY7C439-30DMB D22 Military
CY7C439-30LMB LS55
CY7C439-30KMB K74
40 CY7C439-40PC P21 Commercial
CY7C439-401C J65
CY7C439-40VC V21
CY7C439-40DC D22
CY7C439-40L.C LS55
CY7C439-40DMB D22 Military
CY7C439-40LMB L55
CY7C439-40KMB K74
65 CY7C439-65PC P21 Commercial
CY7C439-65JC 165
CY7C439-65VC V21
CY7C439-65DC D22
CY7C439-65LC LS55
CY7C439-65DMB D22 Military
CY7C439-65LMB L55
CY7C439-65KMB K74
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Von 1,2,3
VoL 1,2,3
Vi 1,2,3
V[[‘MaX. |,2,3
Iix 1,2,3
Ice 1,2.3
Ish 1,2,3
Isnz 1,23
1os 1,2,3

Switching Characteristics

Parameters Subgroups twPF 9,10, 11
{RC 9,10, 11 tesu 9,10, 11
1A 9, 1L 11 tBHL 9,10, 11
IRR 9,10, 11 1BDA 9,10, 11
tpr 9,10, 11 teDpB 9,10, 11
t1zR 9,10, 11 tBA 9,10, 11
LDVR 9,10, 11 tBHzZ 9,10,11
tHZR 9,10, 11 tTsB 9,10, 11
twC 9,10, 11 tTRs 9,10, 11
tpw 9,10, 11 LTSN 9,10, 11
thwz 9,10, 11 trsp 9,10, 11
twR 9,10, 11 tTBN 9,10, 11
tsp 9,10, 11 tTBD 9,10, 11
t1p 9,10, 11 tTPD 9,10,11
{MRSC 9,10, 11 tpL 9,10, 11
tPMR 9,10, 11 tESD 9, 10,11
tRMR 9,10, 11 tEBD 9,10, 11
trps 9,10, 11 tEDS 9,10, 11
tRPBS 9.10,11 tEDB 9,10, 11
{RPBH 9,10, 11 tBPW 9,10, 11
1BDII 9,10, 11 tTsp 9,10, tt
tBsR 9,10, 11 tpLz 9,10, 11
tEFL 9,10, 11 {BDV 9,10, 11
tHEN 9,10, 11 Document #: 38—00126—C
tBRS 9,10, 11
tREF 9,10, 11
tRFF 9,10, 11
twEr 9,10, 11
twrr 9,10, 11
twiHF 9,10, 1t
tRIF 9,10, 11
LRAE 9,10, 1
tRPE 9,10, 11
tWAE 9,10, 11




