Features

® 256x9,512x9,1,024x9,2048x 9,
and 4096 x 9 FIFO buffer memory
Dual-port RAM cell

Asynchrongus read/write
High-speed 50.0-MHz read/write
independent of depth/width

Low operating power

"2 CYPRESS

CY7C419/21/25/29/33

256x9,512x9,1Kx9,2Kx 9,
4K x 9 Cascadable FIFO

Functional Description

The CY7C419, CY7C420/1, CY7C424/5,
CY7C428/9, and CY7C432/3 are first-in
first-out (FIFO) memories offered in
600-mil wide and 300-mil wide packages.
They are, respectively, 256, 512, 1,024,
2,048, and 4,096 words by 9-bits wide.
Each FIFO memory is organized such that

data outputs go to the high-impedance
state when R is HIGH.

A Half Full (HF) output flag is provided
that is validin the standalone and width ex-
pansion configurations. In the depih ex-
pansion configuration, this pin provides
the expansion out (XO) information that is
used to tell the next FIFO that it will be ac-

— =35mA tivated.

Icct B 35 the data is read in the same sequential or-
Half Full flag in standalone der that it was written. Full and Empty 1 yhe standalone and width expansion
Empty and Full flags’ flags are provided to prevent overrunand  oopfigurations, a LOW on the retransmit

Retransmit in standalone
Expandable in width and depth

Parallel cascade mmumzes
bubble-through

equivalent to IDT7200, IDT7201,
IDT7202, IDT7203, and IDT7204

underrun. Three additional pins are also
provided to facilitate unlimited expansion
in width, depth, orboth. The depth expan-
sion technique steers the control signals
from one device toanotherin parallel, thus

when the write (W) signal is LOW. Read
occurswhenread (R) goes LOW. The nine

(RT) input causes the FIFOs to retransmit
the data. Read enable (R) and write en-
able (W) must both be HIGH during re-
transmit, and then R is used to access the
data.

® 5V x 10% supply liminatine the serial addition of

¢ 300-mil DIP packaging e lmlcr;altmgt esgna l';i ltll(:no propaga-

e 77 TQFP tion delays, so that throughput is not re-  The CY7C419, CY7C420, CY7C421,
e - duced. Dataissteered in asimilar manner. CY7C424, CY7C425, CY7C428,

) 3(!0-m11 SOJ .p’ackagmg CY7CA29, CY7C432, and CY7C433 are

o TTL compatible The read and write operations may be fabricated using an advanced 0.65-micron

s Three-state outputs asynchronous; each can occur at a rate of P-well CMOS technology. Input ESD pro-

o Pin compatible and functional 50.0 MHz. The write operation occurs tection is greater than 2000V and latch-up

is prevented by careful Jayout and guard
rings.
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? CYPRESS CY7C419/21/25/29/33
Selection Guide
256x9 7C419—-18 | 7C419—15 | 7C419-20 | 7C419-25 | 7C419-30 | 7C419—-40 | 7C419-65
512 x 9 (600-mil only) 7C420-20 | 7C420—-25 | 7C420-30 | 7C420—40 | 7C420—~65
512x9 7C421-10 | 7C421-15 | 7C421-20 | 7C421-25 | 7C421-30 | 7C421-40 | 7C421—-65
1K x 9 (600-mil only) 7C424-20 | 7C424-25 | 7C424—-30 | 7C424—40 | 7C424—-65
1Kx9 7C425—-10 | 7C425-158 | 7C425-20 | 7C425-25 | 7C425-30 | 7C425—40 | 7C425--65
2K x 9 (600-mil only) 7C428—-20 | 7C428-25 | TC428—30 | 7C428—40 | 7C428—65
2Kx9 7C429-10 | 7C429—-15 | 7C429-20 | 7C429-25 | 7C429-30 | 7C429-40 | 7C429—-65
4K x 9 (600-mil only) 7C432—25 | 7C432-30 | 7C432—-40 | 7C432—-65
4Kx9 7C433—-10 | 7C433-15 | 7C433—-20 | 7C433—25 | 7C433—-30 | 7C433—-40 | 7C433-65
Frequency (MHz) 50 40 333 28.5 25 20 12.5
Maximum Access Time (ns) 10 15 20 25 30 40 65
Icc) (mA) 35 35 35 35 35 35 35
Pin Configurations (continued) Maximum Rating
(Above which the useful life may be impaired, For user guidelines,
TQFP not tested.)
Top View
Storage Temperature .................. —65°C to +150°C
eSS s Ambient Temperature with
Power Applied ....................... —55°Cto +125°C
H H H H H H H H Supply Voltage to Ground Potential ........ —0.5V to +7.0V
D, —1 8231302928 27 2625 24 |1 Dy Elc[:{Ygol'}t%gSetgl;p}l.c.d t? .O.utpl“s ............ ~0.5V to +7.0V
Do —— 2 23| FUAT DC Input Voltage ..............cocoonee, —0.5Vto +7.0V
NGC—— {3 22 | NG P
e — 7&02411/;9 2 |— NG Power Dissipation .. .......... i, 1.0W
Fﬁg s 7C43 2 — Output Current, into Outputs (LOW) .............. 20 mA
Qr— 7 18 |— YOFF Static Discharge Voltage . ................ ... ... >2000V
a—— g o — (per MIL-STD-883, Method 3015)
9 1011121314 1516 Latch-UpCurrent ..........ocovivieeneeannnn. >200 mA
l H U H H H H H Caz0-4 Operating Range
Jd g% “ddg Range Tellﬁl)ztl?;:ll::‘e[ll Veo
Commercial 0°C1to + 70°C S5V = 10%
Industrial —40°Cto +85°C SV = 10%
Military —55°Cto +125°C 5V = 10%

Electrical Characteristics Over the Operating Rangel?]

7C419- 140, 15, 20, 25, 30, 40, 65

7C420/1-10, 15, 20, 25, 30, 40, 65
7C424/5-10, 15, 20, 25, 30, 40, 65
7C428/9-10, 15, 20, 25, 30, 40, 65
7C432/3-10, 15, 20, 25, 30, 40, 65

Parameter Description Test Conditions Min. Max. Unit

Vou Output HIGH Voltage Vee = Min, Iog = —2.0mA 2.4 v

Vor. Output LOW Voltage Vce = Min, Igp, = 8.0 mA 0.4 v

Via Input HIGH Voltage Com’] 2.0 Ve v

' Mil/Ind 22 Ve

ViL Input LOW Voltage Note 3 0.8 v

Irx Input Leakage Current GND < Vi < Ve —10 +10 A

Ioz Output Leakage Current R > Vi, GND < Vg < Ve -10 +10 HA

Ios Output Short Circuit Currentl?l | Voo = Max., Vour = GND —-90 mA

B 2589kL2 00L53L5 847 WA
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% CYPRESS

CY7C419/21/25/29/33

Electrical Characteristics Over the Operating Rangel?! (continued)

7C419—-10 | 7C419-15 | 7C419-20 | 7C419-25
7C420-20 | 7C420-25
7C421-10 | 7C421-15 | 7C421-20 | 7C421-25
7C424—-20 | 7C424-25
7C425—10 | 7C425-15 | 7C425-20 | 7C425-25
7C428—-20 | 7C428-25
7C429—-10 | 7C429—15 | 7C429-20 | 7C429-25
7C432~25
7C433—-10 | 7C433—-15 | 7C433-20 | 7C433-25
Parameter Description Test Conditions Min, | Max. { Min. | Max. | Min. { Max. { Min. | Max. | Unit
Icc Operating Current Voo = Max, | Com’l 85 65 55 50 | mA
IoyT = 0mA
f = fmax Mil/Ind 100 90 80
Icc Operating Current Voo = Max,, | Com’l 35 35 35 35 | mA
IouT = 0mA
F =20 MHz
Isg: Standby Current All Inputs = [ Com’l 10 10 10 10 | mA
Vi Min. -
Mil/Ind 15 15 15
Ism? Power-Down Current All Inputs > | Com’l 5 mA
Vee - 0.2V -
Mil/Ind 8 8
Electrical Characteristics Over the Operating Rangel[?] (continued)
7C419-30 7C419—-40 7C419-65
7C420-30 7C420—-40 7C420-65
7C421-30 7C421-40 7C421-65
7C424-30 7C424-40 T7C424—-65
7C425-30 7C425-40 7C425-65
7C428-30 TC428—40 7C428-65
7C429-30 7C429—-40 7C429-65
7C432-30 7C432-40 7C432—65
7C433-30 7C433-40 7C433—-65
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max, | Units
Ice Operating Current Vee = Max,, Com’l 40 35 35 mA
Iout = 0 mA
f =fvax Mil/Ind 75 70 65
Ica Operating Current Vee = Max,, Com’] 35 35 35 mA
Ioyr =0mA
F=20MHz
Isp1 Standby Current All Inputs = Com’l 10 10 10 mA
Vg Min. -
Mil 15 15 15
Isga " Power-Down Current All Inputs > Com’l 5 5 mA
Voo — 0.2V -
Mil 8 8
Capacitancel5]
Parameter Description Test Conditions Max, Unit
Civ Input Capacitance T = 25°C, f = 1 MHz, 6 pF
Cout Output Capacitance Ve = 4.5V 6 pF
Notes:
1. Tp is the “instant on” case temperature. 4. For test purposes, not more than one output at a time should be
2, Seethe last page of this specification for Group A subgroup testing in- shorted. Short circuit test duration should not exceed 30 seconds.
formation. Tested initially and after any design or process changes that may affect
3 VL (Min) = —2.0V for puise durations of less than 20 ns. these parameters.
5-28
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CY7C419/21/25/29/33

% ; CYPRESS

AC Test Loads and Waveforms

R1 500Q A1 500Q
5V 0o—— A 5V ALL INPUT PULSES -
OUTPUT QUTPUT 3.0v e 90%
30 pF s R2 5 pF 3 R2 GND 10% \t‘m—
I 1 333Q I 1 3330 <3ns = | . - <3ns
INCLUDING = E— INCLUDING = = C420-6
JGAND ~ Ciz05 JGAND ~ - G420-7
SCOPE  (a) Normal Load SCOPE (b) High-Z Load
Equivalent to: THEVENIN EQUIVALENT
2000
OUTPUT o A o2V
Switching Characteristics Over the Operating Rangel® 7]
: 7C419—-10 7C419-15 7C419~-20 7C419-25
7C420-20 7C420-25
7C421-10 7C421-15 7C421-20 7C421-25
7C424-20 | 7C424-25
7C425-10 7C425-15 7C425-20 7C425~25
7C428-20 7C428~25
7C429-10 7C429--15 7C429-20 7C429-25
7C432-25
TC433-10 7C433-15 7C433-20 7C433~28
Parameter Description Min. | Max. { Min. | Max. { Min. | Max. | Min. | Max. | Unit
trc Read Cycle Time 20 25 30 35 ns
tA Access Time 10 15 20 25 ns
tRR Read Recovery Time 10 10 10 10 ns
tprR Read Pulse Width 10 15 20 25 ns
tzrPA] Read LOW to Low Z 3 3 3 3 ns
tpvRISY) Data Valid After Read HIGH b 5 5 5 ns
tyzrt>t?] | Read HIGH to High Z 15 15 15 18 ns
twe Write Cycle Time 20 25 30 35 ns
tpw Write Pulse Width 10 15 20 25 ns
tawzl>%] | Write HIGH to Low Z 5 5 5 5 ns
twr Write Recovery Time 10 10 10 10 ns
tsp Data Set-Up Time 6 8 12 15 ns
tHD Data Hold Time 0 0 0 0 ns
tMRSC MR Cycle Time 20 25 30 35 ns
tPMR MR Pulse Width 10 15 20 25 ns
tRMR MR Recovery Time 10 10 10 10 ns
tRPW Read HIGH to MR HIGH 10 15 20 25 ns
twpw Write HIGH to MR HIGH 10 15 20 25 ns
trRTC Retransmit Cycle Time 20 25 30 35 ns
tPRT Retransmit Pulse Width 10 15 20 25 ns
tRTR Retransmit Recovery Time 10 10 10 10 ns
Notes:

6. Testconditions assume signal transition time of 3 ns or less, timing ref-
erence levels of 1.5V and output loading of the specified 1g1 /Ioy and
30 pF load capacitance, as in part (a) of AC Test Load and Waveforms,
unless otherwise specified.

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

Bl 2589bbk2 00153L7 B5T I

tyzR transition is measured at +200mV from Vg and —200mV from
VoHn-: IpvR transition is measured at the 1.5V level. tywz and ty zr
transition is measured at =100 mV from the steady state.

tyzr and tpyR use capacitance loading as in part (b) of AC Test Load
and Waveforms.
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CY7C419/21/25/29/33

Switching Characteristics Over the Operating Rangel® 7! (continued)

7C419-10 7C419-15 TC419~20 7C419-25

7C420-20 | 7C420-25

7C421-10 7C421-15 7C421-20 7C421-25

7C424-20 7C424-25

TC425-10 7C425-15 7C425-20 7C425—-25

7C428-20 7C428-25

7C429—-10 7C429-15 7C429-20 7C429-25

7C432-25

7C433-10 7C433-15 7C433-240 7C433-25

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

tEFL MR to EF LOW 20 25 30 35 ns
tHFH MR to HF HIGH 20 25 30 a5 ns
tFFH MR to FF HIGH 20 25 30 a5 ns
tREF Read LOW to EF LOW 10 15 20 25 ns
tREF Read HIGH to FF HIGH 10 15 20 25 ns
twEF Write HIGH to EF HIGH 10 15 20 . 25 ns
tWEF Write LOW to FF LOW 10 15 20 25 ns
tWHE Write LOW to HIF LOW ’ 10 15 20 25 ns
tRUF Read HIGH to HF HIGH 10 15 20 25 ns
tRAE Effective Read from Write HIGH 10 15 20 25 ns
trRPE Effective Read Pulse Width After EF HIGH | 10 15 20 25 ns
twaAr Effective Write from Read HIGH 10 15 20 25 ns
twpF Effective Write Pulse Width After FF HIGH | 10 ] 15 20 25 ns
txoL Expansion Out LOW Delay from Clock 10 15 20 25 ns
tXOH ‘Expansion Out HIGH Delay from Clock 10 15 20 25 ns
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% CY7C419/21/25/29/33
===~ CYPRESS
Switching Characteristics Over the Operating Rangel6. 7} (continued)
7C419-30 7C419—40 7C419—-65
7C420-30 7C420-40 7C420~-65
7C421-30 7C421-40 7C421-65
7C424-30 7C424—40 7C424—-65
7C425-30 7C425-40 7C425—-65
7C428-30 7C428—40 7C428—-65
7C429-30 7C429—-40 7C429-65
TC432-30 TC432-40 TC432—-65
7C433-30 7C433—-40 7C433—-65
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. Unit
tre Read Cycle Time 40 50 80 ns
ta Access Time 30 40 ' 65 ns
tRR Read Recovery Time 10 10 15 ns
tpr Read Pulse Width 30 40 65 ns
tLZBES’S] Read LOW to Law 7, 3 3 3 ns
tpvRES?! Data Valid After Read HIGH 5 5 5 ns
tazr>Sl Read HIGH to High Z 20 20 20 ns
twe Write Cycle Time 40 50 30 ns
tpw Write Pulse Width 30 40 65 ns
tawzll Write HIGH to Low Z 5 5 5 ns
twr Write Recovery Time 10 10 15 ns
tsp Data Set-Up Time 18 20 30 ns
tup Data Hold Time 0 U] 0 ns
tMRSC MR Cycle Time 40 50 80 ns
tpMR MR Pulse Width 30 40 65 ns
TRME MR Recovery Time 10 10 15 ns
tRPW Read HIGH to MR HIGH 30 40 65 ns
twpw Write HIGH to MR HIGH 30 40 65 ns
trTC Retransmit Cycle Time 40 50 80 ns
tpRT Retransmit Pulse Width 30 40 65 ns
tRTR Retransmit Recovery Time 10 10 15 ns
tEFL TMR to EF LOW 40 50 80 ns
tHFH MR to HF HIGH 40 50 80 ns
tFFH W to FF HIGH 40 50 80 ns
tREF Read LOW to EF LOW 30 35 60 ns
tRFE Read HIGH to FF HIGH 30 35 60 ns
tWEF Write HIGH to EF HIGH 30 35 60 ns
tWEF Write LOW to FF LOW 30 35 60 ns
tWHF Writé LOW to HF LOW 30 35 60 ns
tRUF Read HIGH to HF HIGH 30 35 60 ns
tRAE Effective Read from Write HIGH 30 35 60 ns
tRPE -| Effective Read Pulse Width After EF HIGH 30 40 65 ns
tWAF Effective Write from Read HIGH 30 35 60 ns
tWPF Effective Write Pulse Width After FF HIGH 30 40 65 ns
LXOL Expansion Out LOW Delay from Clock 30 40 65 ns
tXOH Expansion Out HIGH Delay from Clock 30 40 65 ns
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# CYPRESS

Switching Waveforms
Asynchronous Read and Write

tRc PR ——»

_ f—— 1ty —» thp —®1e— {,
R _}\_ Y/
tovm tyzr

* U zR
Qo—Qg ' ( DATA VALID DATA VALID )@.__—_

twe
* tpyy ———————pe——— g ——

3 # X /
tsp —™= tip ‘\’l
- lz VALLL Vg
Do—Ds DATA VALID ) { DATAVALD > s

W —

Master Reset

je——————— tyrscl]
S MR

R ——r—
N 7k

" wha /::::::2:, 22::::::1&;&&554511 !< /
RPW

twpw
f—— e ———m [ trmR hal

EF NONSNONONSEISOSNNSNNNR
le—— P ————y
e L7777 77 77 7
fe—— tkEH

FF LA AL A

C420-9

Half-Full Flag
HALF FULL HALF FULL +1 | HALF FULL

L twHF

W

tRHF |

|

C420-10

Notes:
10. W and R > V) around the rising edge of MR. 11. tMrsc = tPMR + tRMR-
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Switching Waveforms (continued)
Last Write to First Read Full Flag

ADDITIONAL
LAST WRITE FIRST READ READS FIRST WRITE

: - \_T—_\_f _
S s g N 4
1

Caz20-14
Last Read to First Write Empty Flag
ADDITIONAL
w LAST READ FIRST WRITE WRITES FIRST READ
__f _/ |
N N/
—»liger ~»twer
1a
paTA ouT ~——{X X vaLID XX XXVALD X X)
Ca20-12
Retransmit(!2]
e tn’rc[13l ————————
[ tprT ————
FL/RT EE— i
\ 2
RW
' X
\ /
tATR ‘ C420-13

Notes:
12. EF,HF and FF may change state duringretransmitasaresultoftheoff-  13. trrc = tprT + tRTR-
set of the read and write pointers, but flags will be valid at tgpc.
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Switchipg Waveforms (continued)
Empty Flag and Read Data Flow-Through Mode

- DATA IN *

A BN

et tRAE >

FONAMMNN xxxxw K j‘ \

[ tppe

X

EF -
twer .
- tHwz

DATA OUT —— XXXXXXX para van XXX

ta

C420-14
Full Flag and Write Data Flow-Thl"ough IV!ode
B —\
K Jk
' [ twar ®e— twpp ——
LARNNRARRRNNARNY G 3 A
‘ | terr Pt twrr :J
FF e
— Hp
DATA IN DATA VALID
— ta — 0 —=i
oaTA out (XX e vain XXX
I C420-15
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Switching Waveforms (continued)

Expansion Timing Diagrams
WRITE TQ LAST PHYSICAL WRITE TO FIRST PHYSICAL
LOCATION OF DEVICE 1 LOCATION OF DEVICE 2 ‘
W ‘ (—
£ §|\ y
xoL txoH
X0, (XIp)14

tHD tup

tsp —
(oaravan XX XXXXXOO00

Do—Dsg DATA VALID

XXXXXXXKXXXKLD

- C420-16

READ FROM LAST PHYSICAL READ FROM FIRST PHYSICAL
LOCATION CF DEVICE 1 LOCATION OF DEVICE 2

FR—\ j

le— 1nr —=N j

txoL txOH
X0 (X)[*] cor

ja— t 7R

20~y QUOOUKRO)

l—————— 1p

C420-17

Note:
14, Expansion Out of device 1 (XOj) is connected to Expansion In of de-
vice 2 (XI2).
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¥ CYPRESS

Architecture

The CY7C419, CY7C420/1, CY7C424/5, CYTC428/9,
CY7C432/3 FIFOs consist of an array of 256, 512, 1024, 2048,
4096 words of 9 bits each (implemented by an array of dual-port
RAM cells), a read pointer, a write pointer, control signals (W, R,
X1, XO, FL, RT, MR}, and Full, Half Full, and Empty flags.

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
propagation through the memory, which would be the case if the
memory were implemented using the conventional register array
architecture.

Resetting the FIFO

Upon power-up, the FIFO must be reset with a Master Reset (MR)
cycle. This causes the FIFO to enter the empty condition signified
by the Empty flag (EF) being LOW, and both the Half Full (HF)
and Full flags (FF)} being HIGH. Read (R) and write (W) must be
HIGH trpw/twpw before and tppp after the rising edge of MR
for a valid reset cycle. If reading from the FIFQ after a reset cycle
is attempted, the outputs will all be in the high-impedance state.

Writing Data to the FIFO

The availability of at least one empty iocation is indicated by a
HIGH FF The falling edge of W initiates a write cycle. Data ap-
pearing at the inputs (Dy - Dg) tsp before and typ after the rising
edge of W will be stored sequentially in the FIFO.

The EF LOW-to-HIGH transition occurs twep after the first
LOW-to-HIGH transition of W for an empty FIFO. HF goesLOW
twyp after the falling ed g%f W following the FIFO actually being
Half Full. Therefore, the HF is active once the FIFOisfilled to half
its capacity plus one word. HF will remain LOW while less than one
half of total memory is available for writing. The LOW-to-HIGH
transition of HF occurs tryF after the rising edge of R when the
FIFO goes from half full +1 to half full, HF is available in stand-
alone and width expansion modes. FF goes LOW twyp after the
falling edge of W, during the cycle in which the last available loca-
tion is filled. Internal logic prevents overrunning a full FIFO.
Writes to a full FIFO are ignored and the write pointer is not in-
cremented. FF goes HIGH tgryp after a read from a full FIFO,

Reading Data from the FIFO

The falling edge of R initiates a read cycle if the EF is not LOW.
Data outputs (Qg - Qg) are in a high-impedance condition between
read operations (R HIGH), when the FIFO is empty, or when the
FIFO is not the active device in the depth expansion mode.

When one word is in the FIFQ, the falling edge of R initiates a
HIGH-to-LOW transition of EF. The rising edge of R causes the
data outputstogotothe high-impedance state and remainsuchun-
til a write is performed. Reads to an empty FIFQ are ignored and
do not increment the read pointer. From the empty condition, the
FIFO can be read twgF after a valid write.

The retransmit feature is beneficial when transferring packets of
data. It enables the receipt of data to be acknowledged by the re-
ceiver and retransmitted if necessary.

The Retransmit (RT)inputisactive in the standalone and width ex-
pansion modes. The retransmit feature is intended for use when a
number of writes equal to or less than the depth of the FIFO have
occurred since the last MR cycle. A LOW pulse on RT resets the

M 2589662 0015374 49T WA
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internal read pointer to the first physical location of the FIFO. R
and W must both be HIGH while and tgrgr after retransmit is
LOW. With every read cycle after retransmit, previously accessed
data as well as not previously accessed data is read and the read
pointer is incremented until it is equal to the write pointer. Full,
Half Full, and Empty flags are governed by the relative locations of
the read and write pointers and are updated during a retransmit
cycle. Data written to the FIFO after activation of RT are trans-
mitted also.

Up to the full depth of the FIFO can be repeatedly retransmitted.
Standalene/Width Expansion Modes

Standalone and width expansion modes are set by grounding Ex-
pansion In (XT) and tying First Load (FL) to Vcc. FIFOs can be
expanded in width to provide word widths greater than nine in in-
crements of nine. During width expansion mode, all controlline in-
puts are common to all devices, and flag outputs from any device
can be monitored.

Depth Expansion Mode (see Figure 1)

Depth expansion mode isentered when, duringa MR cycle, Expan-
sion Out (XO) of one device is connected to Expansion In (XI) of
the next device, with XO of the last device connected to XTI of the
first device. In the depth expansion mode the First Load (FL) in-
put, when grounded, indicates that this part is the first to be loaded.
All other devices must have this pin HIGH. To enable the correct
FIFO, XO is pulsed LOW when the last physical location of the
previous FIFO is written to and pulsed LOW again when the last
physical location is read. Only one FIFQ is enabled for read and
one for write at any given time. All other devices are in standby,

FIFOs can also be expanded simultanecusly in depth and width.
Consequently, any depth or width FIFO can be created of word
widths in increments of 9. When expanding in depth, a composite
FF must be created by ORing the FFs together. Likewise, a com-
posite EF is created by ORing the EFs together. HF and RT func-
tions are not available in depth expansion mode.

Use of the Empty and Full Flags

In order to achieve the maximum frequency, the flags must be valid
at the beginning of the next cycle. However, because they can be
updated by either edge of the read of write signal, they must be val-
id by one-half of a cycle. Cypress FIFOs meet this requirement;
some competitors’ FIFOs do not.

The reason why the flags are required to be valid by the next cycle
is fairly complex. It has to do with the “effective pulse width viola-
tion” phenomenon, which can occur at the full and emptyboundary
conditions, if the flags are not properly used. The empty flag must
be used to prevent reading from an empty FIFO and the full flag
must be used to prevent writing into a full FIFO.

For example, consider an empty FIFO that isreceiving read pulses.
Because the FIFO is empty, the read pulses are ignored by the
FIFOQ, and nothing happens, Next, a single word is written into the
FIFO, with a signal that isasynchronous to the read signal. The (in-
ternal) state machine in the FIFO goes from empty to empty+1.
However, it does this asynchronously with respect to the read sig-
nal, so that it cannot be determined what the effective pulse width
of the read signal is, because the state machine does not look at the
read signal until it goes to the empty + 1 state. In a similar manner,
the minimum write pulse width may be violated by attempting to
write into a full FIFO, and asynchronously performing a read. The
empty and full flags are used to avoid these effective pulse width
violations, but in order to do this and operate at the maximum fre-
quency, the flag must be valid at the beginning of the next cycle.
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Figure 1. Depth Expansion
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Ordering Information

S(pnese)d Ordering Code Pa’nlgrl:;ge Package ’[}rpe Oll){e::;eng

10 CY7C419-10AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CYTC419-10JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C419-10PC P21 28-Lead (300-Mil) Molded DIP
CY7C419-10VC V21 28-Lead (300-Mil) Molded SOJ

15 CY7C419-15AC TA32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C419-15JC Jos 32-Lead Plastic Leaded Chip Carrier
CY7C419-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C419-15VC V21 28-Lead (300-Mil) Molded SOJ
CY7C419-1511 J6s 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C419~15P1 P21 28-Lead (300-Mil) Molded DIP
CY7C419-15VI V21 28-Lead (300-Mil) Molded SOJ
CY7C419~-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C419-15LMB LS55 32-Pin Rectangular Leadless Chip Carrier

20 CY7C419—-20AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY'71C419-20JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C419-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C419-20VC V21 28-Lead (300-Mil) Molded SOJ
CY7C419-20]1 Jes 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C419-20P1 P21 28-Lead (300-Mil) Molded DIP
CY7C419-20VI V21 28-Lead (300-Mil) Motded SOJ
CY7C419—20DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C419—-20LMB L55 32-Pin Rectangular Leadless Chip Carrier

25 CY7C419-25AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C419-25JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C419-25PC P21 28-Lead (300-Mil} Molded DIP
CY7C419-25VC V21 28-Lead (300-Mil) Molded SOJ
CY7C419-25]1 Jos 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C419-25P1 P21 28-Lead (300-Mil) Molded DIP
CY7C419--25V1 V21 28-Lead (300-Mil) Molded SOJ
CY7C419-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C419-25LMB Lss 32-Pin Rectangular Leadless Chip Carrier

30 CY7C419-30AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C419-30JC J6s 32-Lead Plastic Leaded Chip Carrier
CY7C419--30PC P21 28-Lead (300-Mil) Molded DIP
CY7C419-30VC V21 28-Lead (300-Mil) Molded SOJ
CY7C419-30J1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C419-30P1 P21 28-Lead (300-Mil) Molded DIP
CY7C419-30VI V21 28-Lead (300-Mil) Molded SOJ
CY7C419-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C419-30LMB LSS 32-Pin Rectangular Leadless Chip Carrier

40 CY7C419—-40AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C419-40JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C419-40PC P21 28-Lead (300-Mil) Molded DIP
CY7C419-40VC V21 28-Lead (300-Mil) Molded SOJ
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Ordering Information (continued)
S(l:1ese)‘l Ordering Code P?l?yl:::age Package Type Oll?::;leng
40 CY7C419—-40J1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C419—40P1 P21 28-Lead (300-Mil) Molded DIP
CY7C419—-40V1 v21 28-Lead (300-Mil) Molded SOJ
CY7C419—40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C419—40LMB L55 32-Pin Rectangular Leadless Chip Carrier
65 CY7C419—-65AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C419-63)C J6s 32-Lead Plastic Leaded Chip Carrier
CY7C419—-065PC P21 28-Lead (300-Mil) Molded DIP
CY7C419-065VC V21 28-Lead (300-Mil) Molded SOJ
CYTC419-65]1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C419—-65P1 P21 28-Lead (300-Mil) Molded DIP
CY7C419-65VI Vit 28-Lead (300-Mil) Molded SOJ
CY7C419-65DMB D22 28-Lead (300-Mil} CerDIP Military
CY7C419—-651.MB L55 32-Pin Rectangular Leadless Chip Carrier
Ordering Information (continued)
S&esd Ordering Code h]%pkige Package Type OII?;;;L"g
20 CY7C420-20PC P15 28-Lead (600-Mil) Molded DIP Commercial
25 CY7C420-25PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C420-25P1 Pi5 28-Lead (600-Mil) Molded DIP Industrial
CY7C420-25DMB D16 28-Lead (600-Mil) CerDIP Military
30 CY7C420-30PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C420-30P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C420-30DMB Di6 28-Lead (600-Mity CerDIP Military
40 CY7C420-40PC P15 28-Lead (600-Mii) Molded DIP Commerical
CY7C420-40P1 P15 28-Lead (600-Mil) Molded DIP Industry
CY7C420—-40DMB Dle 28-Lead (600-Mil) CerDIP Military
65 CY7C420-65PC P15 28-Lead (600-Mil) Molded DIP Commerical
CY7C420-65P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C420-65DMB D16 28-Lead (600-Mil) CerDIP Military
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Ordering Information (continued)
S(l:r'les(;d Ordering Code Paﬁl;aege Package Type *Oll’le;:éleng
10 CY7C421—-10AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C421-101C J65 32-Lead Plastic Leaded Chip Carrier
CY7C421-10PC P21 28-Lead (300-Mil) Molded DIP
CY7C421-10VC val 28-Lead (300-Mil} Molded SOJ
15 CY7C421-15AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C421-151C Jas 32-Lead Plastic Leaded Chip Carrier
CY7C421-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C421-15VC V21 28-Lead (300-Mil) Molded SOJ
CY7C421-15]1 Jas 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C421—-15P1 P21 28-Lead (300-Mil) Molded DIP
CY7C421-15VI V21 28-Lead (300-Mil) Molded SOJ
CY7C421-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C421-15LMB L55 32-Pin Rectangular Leadless Chip Carrier
20 CY7C421-20AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C421-20JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C421-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C421-20VC V21 28-Lead (300-Mil) Molded SQJ
CY7C421-2011 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C421-20P1 P21 28-Lead (300-Mil) Molded DIP
CY7C421-20VI V21 28-Lead (300-Mil) Molded SOJ
CY7C421-20DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C421-20LMB L55 32-Pin Rectangular Leadless Chip Carrier
25 CY7C421-25AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C421-25]1C J65 32-Lead Plastic Leaded Chip Carrier
CY7C421-25PC P21 28-Lead (300-Mil) Molded DIP
CY7C421-25VC V2l 28-Lead (300-Mil) Molded SOJ
CY7C421-25]1 ¥65 32-Léad Plastic Leaded Chip Carrier Industrial
CY7C421-25P1 P21 28-Lead (300-Mil) Molded DIP
CY7C421-25V1 Va1 28-Lead (300-Mil) Molded SOJ
CY7C421-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C421-25LMB Ls5 32-Pin Rectangular Leadless Chip Carrier
30 CY7C421-30AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C421-30JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C421-30PC P21 28-Lead (300-Mil) Motded DIP
CY7C421-30VC V2l 28-Lead (300-Mil) Molded SOJ
CY7C421-30J1 Jé65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C421-30P1I P21 28-Lead (300-Mil) Molded DIP
CY7C421-30VI V21 28-Lead (300-Mil) Molded SOJ
CY7C421-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C421-30LMB 155 32-Pin Rectangular Leadless Chip Carrier
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Ordering Information (continued)
S(}:lese)d Ordering Code Par[;l;::ge Package Typ ‘_3 O]ljl‘:::;eng
40 CYTC421—-40AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C421-40JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C421-40PC P21 28-Lead (300-Mil) Molded DIP
CY7C421-40VC V21 28-Lead (300-Mil) Molded SOJ
CY7C421-4011 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C421—-40PI P21 28-Lead (300-Mil) Molded DIP
CY7C421-40VI V21 28-Lead (300-Mil) Molded SOJ .
CY7C421-40DMB D22 28-Lead (300-Mil) CerDIP ‘Military
CY7C421—40LMB L55 32-Pin Rectangular Leadless Chip Carrier
65 CY7C421-65AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C421—-40JC J6s 32-Lead Plastic Leaded Chip Carrier
CY7C421-65PC P21 28-Lead (300-Mil) Molded DIP
CY7C421-65VC V2l 28-Lead (300-Mil) Molded SOJ
CY7C421-65J1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C421-65P1 P21 28-Lead (300-Mil) Molded DIP
CY7C421-65VI1 V21 28-1 ead (300-Mil) Molded SOJ
CY7C421-65DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C421-65LMB L55 32-Pin Rectangular Leadless Chip Carrier
Ordering Information (continued)
S(lzfsgd Ordering Code Parlgl;z;ge Package Type Olﬁe;:;ng
20 CY7C424-20PC P15 28-Lead (600-Mil) Molded DIP Commercial
25 CY7C424-25PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C424-25P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C424-25DMB D16 28-Lead (600-Mil) CerD1P Military
30 CY7C424-30PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C424—30P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C424-30DMB D16 28-Lead (600-Mil) CerDIP Military
40 CY7C424-40PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C424—40P1 Pis5 28-Lead (600-Mil) Molded DIP Industrial
CY7C424-40DMB D16 28-Lead (600-Mil) CerDIP Military
65 CY7C424—-65PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C424—65P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C424-65DMB D16 28-Lead (600-Mil) CerDIP Military
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7 4
Ordering Information (continued)
S(l:lese)d Ordering Code p%ﬁge Package Type Oll)lear:;eng

10 CY7C425—-10AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C425-10JC J6s5 32-Lead Plastic Leaded Chip Carrier
CY7C425—-10PC P21 28-Lead (300-Mil) Molded DIP
CY7C425~-10VC V21 28-Lead (300-Mil) Molded SOJ

15 CY7C425—-15AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C425-151C J6s 32-Lead Plastic Leaded Chip Carrier
CY7C425—-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C425—-15VC V21 28-Lead (300-Mil) Molded SOJ
CY7C425—1511 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C425—-15P1 P21 28-Lead (300-Mil) Molded DIP
CY7C425-15VI \pal 28-Lead (300-Mil) Molded SOJ
CY7C425-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C425—-15LMB L5S 32-Pin Rectanguiar Leadless Chip Carrier

20 CY7C425~20AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C425-20IC J65 32-Lead Plastic Leaded Chip Carrier
CY7C425-20PC P21 28-Lead (300-Mil) Motded DIP
CY7C425-20VC V21 28-Lead (300-Mil) Molded SOJ
CY7C425-2011 I65 | 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C425~20P1 P21 28-Lead (300-Mil) Molded DIP
CY7C425-20VI V2t 28-Lead (300-Mil) Molded SOJ
CY7C425-20DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C425-20LMB 155 32-Pin Rectangular Leadless Chip Carrier

25 CY7C425-25AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C425-25]C 165 32-Lead Plastic Leaded Chip Carrier
CY7C425-25PC P21 28-Lead (300-Mil} Molded DIP
CY7C425-25VC v2i 28-Lead (300-Mil} Molded SOJ.
CY7C425-2511 Jas 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C425-25P1 P21 28-Lead (300-Mil) Molded DIP
CYT7C425-25V1 V21 28-Lead (300-Mil) Molded SOJ
CY7C425-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C425-25LMB L35 32-Pin Rectangular Leadless Chip Carrier

30 CY7C425-30AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C425-30JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C425-30PC P21 28-Lead (300-Mil) Molded DIP
CY7C425-30VC V21 28-Lead (300-Mil) Molded SOJ
CY7C425-30J1 Jo5 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C425-30P1 P21 28-Lead (300-Mil) Molded DIP
CY7C425-30VI V21 28-Lead (300-Mil) Molded SOJ
CY7C425-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C425-30LMB Lss 32-Pin Rectangular I eadless Chip Carrier
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Ordering Information (continued)

S(lzaesgd Ordering Code Palgl::ge ’ Package ’lh.’ e Opﬁe::éleng

40 CY7C425—-40AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C425—-40IC J65 32-Lead Plastic Leaded Chip Carrier
CY7C425-40PC P21 28-Lead (300-Mil) Molded DIP
CYTC425-40VC V21 28-Lead (300-Mil) Molded SOJ
CY7C425—-40351 Jes5 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C425-40P1 P21 28-Lead (300-Mil) Molded DIP
CY7C425-40VI Va1 28-Lead (300-Mil) Molded SOJ
CY7C425-40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C425—-40LMB L55 32-Pin Rectangular Leadless Chip Carrier

65 CY7C425-65AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C425-651C Jas 32-Lead Plastic Leaded Chip Carrier
CY7C425-65PC P21 28-Lead (300-Mil) Molded DIP
CY7C425-65VC Va1 28-Lead (300-Mil) Molded SOJ
CYTC425-63]1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C425-65P1 P21 28-Lead (300-Mit) Molded DIP
CY7C425-65V1 V21 28-Lead (300-Mil) Molded SOJ
CY7C425—-65DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C425—65LMB L55 32-Pin Rectangular Leadless Chip Carrier .

Ordering Information {continued)
S(l:fs‘;d Ordering Code P?Icyl:;ge Package Type Oll){e::;leng
20 CY7C428-20PC P15 28-Lead (600-Mil) Molded DIP Commercial
25 CY7C428-25PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C428—-25P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C428-25DMB D16 28-Lead (600-Mil) CerDIP Military

30 CY7C428—30PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C428—30P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C428—-30DMB D16 28-Lead (600-Mil) CerDIP Military

40 CY7C428—40PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C428—-40PI P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C428—-40DMB Di6 28-Lead (600-Mil) CerDIP Military

65 CY7C428—-65PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C428—-65P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C428—-65DMB Dilé6 28-Lead (600-Mil)y CerDIP Military
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Ordering Information (continued)
S(;:‘es(;d Ordering Code Pa}[cyﬁge Package Type Oll)g::eng

10 CY7C429-10AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C429-101C Ja5 32-Lead Plastic Leaded Chip Carrier
CY7C429-10PC P21 28-Lead (300-Mil) Molded DIP
CY7C429-10VC Va1 28-Lead (300-Mil) Molded SOJ

15 CY7C429-15AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C429-151C J6s5 32-Lead Plastic Leaded Chip Carrier
CY7C429-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C429-15VC Va1 28-Lead (300-Mil) Molded SOJ
CY7C429—15]1 J6s 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C429—15P1 P21 28-Lead (300-Mil) Molded DIP
CY7C429—-15V] V21 28-Lead (300-Mil) Molded SCJ
CY7C429—-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C429~15LMB LSss 32-Pin Rectangular Leadless Chip Carrier

20 CYT7C429-20AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C429--20JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C429-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C429-20VC V21 28-Lead (300-Mil) Molded SOJ
CY7C429--2011 Jes 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C429-20P1 P21 28-Lead (300-Mil) Molded DIP
CY7C429-20VI V21 28-Lead (300-Mil) Molded SOJ
CY7C429-20DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C429-20LMB L55 32-Pin Rectangular Leadless Chip Carrier

25 CY7C429—25AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C429-251C Jo6s 32-Lead Plastic Leaded Chip Carrier
CY7C429-25PC P21 28-Lead (300-Mil) Molded DIP
CY7C429-25VC | V21 28-Lead (300-Mil) Molded SOJ
CY7C429-25J1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C429—25P1 P21 28-Lead (300-Mil) Molded DIP
CY7C429-25VI vzl 28-Lead (300-Mil) Molded SOJ
CY7C429-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C429-25IL.MB 155 32-Pin Rectangular Leadless Chip Carrier

30 CY7C429-30AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C429-301C J&s 32-Lead Plastic Leaded Chip Carrier
CYT7C429-30PC P21 28-Lead (300-Mil) Molded DIP
CY7C429-30VC V21 28-Lead (300-Mil) Molded SOJ
CY7C429-3011 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C429--30PI P21 28-Lead (300-Mil) Molded DIP
CY7C429-30VI V21 28-Lead (300-Mil) Molded SOJ
CY7C429-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C429-30LMB L35 32-Pin Rectangular Leadless Chip Carrier

40 CY7C429-40AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C429—-40JC Jes 32-Lead Plastic Leaded Chip Carrier
CY7C429—-40PC P21 28-Lead (300-Mil) Molded DIP
CY7C429-40VC V21 28-Lead (300-Mil) Molded SOJ
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Ordering Information (continued)

S(Il)le:)d Ordering Code P:'al_cyl:)aege Package Type Oil;e;:;;ng

40 CY7C429-40]1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C429-40P1 P21 28-Lead (300-Mil) Molded DIP
CY7C429—-40VI V21 28-Lead (300-Mil) Molded SOJ
CY7C429--40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C429—-40LMB Lss 32-Pin Rectangular Leadless Chip Carrier

65 CY7C429—-65AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C429-65JC ;% 32-Lead Plastic Leaded Chip Carrier
CY7C429—-65PC P21 28-Lead (300-Mil) Molded DIP
CY7C429—-65VC V21 28-Lead (300-Mil) Molded SOJ
CY7C429-6511 J65 32-Lead Piastic Leaded Chip Carrier Industrial
CY7C429—-65P1 P21 28-Lead (300-Mil) Molded DIP
CY7C429—-65V1 V21 28-Lead (300-Mil) Molded SOJ
CY7C429—-65DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C429—-651.MB L55 32-Pin Rectangular Leadless Chip Carrier

Ordering Information (continued)
B’ | OrderingCode | Name Package Type Ranse "
25 CY7C432-25PC P15 28-Lead (600-Mil) Molded DIP Commercial
30 CY7C432-30PC P15 28-Lead (600-Mil) Molded DIP Commerical
CY7C432—-30P1 P15 28-Y.ead (600-Mil) Molded DIP Industrial
CY7C432-30DMB D16 28-Lead (600-Mil) CerDIP Military

40 CY7C432—-40PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C432—40P1 P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C432—40DMB D16 28-Lead (600-Mil) CerDIP Military

65 CY7C432-65PC P15 28-Lead (600-Mil) Molded DIP Commercial
CY7C432-65PI P15 28-Lead (600-Mil) Molded DIP Industrial
CY7C432—-65DMB D16 28-Lead (600-Mil) CerDIP Military

Ordering Information (continued)
S(pnese)d Ordering Code Pﬁiknige Package Type OII)l‘::geng
10 CY7C433—-10AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C433-101C Y65 32-Lead Plastic Leaded Chip Carrier
CY7C433-10PC P21 28-Lead (300-Mil) Molded DIP
CY7C433-10VC V21 28-Lead (300-Mil) Molded SOJ
15 CY7C433~15AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C433-135JC J65 32-Lead Plastic Leaded Chip Carrier
CY7C433—-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C433—-15VC V21 28-Lead (300-Mil) Molded SOJ
CY7C433—15)% Jo5 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C433—-15P1 P21 28-Lead (300-Mil) Molded DIP
CY7C433-15VI V21 28-Lead (300-Mil) Molded SOJ
CY7C433-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C433-15LMB LS55 32-Pin Rectangular Leadless Chip Carrier
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Ordering Information (continued)

S([:]ese)d Ordering Code Pﬁgkmage Package Type Ol])ile::;:ang

20 CYTC433—-20AC - A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C433-201C J6s 32-Lead Plastic Leaded Chip Carrier
CY7C433-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C433-20VC V21 28-Lead (300-Mil) Molded SOJ
CY7C433-20J1 J6s 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C433-20P1 P21 28-Lead (300-Mil) Molded DIP
CY7C433-20VI V21 | 28-Lead (300-Mil) Molded SOJ
CY7C433—20DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C433-20LMB 155 32-Pin Rectangular Leadless Chip Carrier

25 CY7C433-25AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C433-251C J65 32-Lead Plastic Leaded Chip Carrier
CY7C433-25PC P21 28-Lead (300-Mil) Molded DIP
CY7C433-25VC V21 28-Lead (300-Mil) Molded SOJ
CY7C433-25]1 J6s5 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C433-25P1 P21 28-Lead (300-Mil) Molded DIP
CY7C433-25VI V21 28-Lead (300-Mil) Molded SGJ
CY7C433-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C433—-251L.MB 155 32-Pin Rectangular Leadless Chip Carrier

30 CY7C433~-30AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C433-30)C Jes 32-Lead Plastic Leaded Chip Carrier
CY7C433-30PC P21 28-Lead (300-Mil) Molded DIP
CY7C433-30VC V21 28-Lead (300-Mil) Molded SOJ
CY7C433-30]1 Jes 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C433-30P1 P21 28-Lead (300-Mil) Molded DIP
CY7C433-30VI V21 28-Lead (300-Mil) Molded SOJ
CY7C433—30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C433-30LMB L55 32-Pin Rectangular Leadless Chip Carrier

40 CY7C433-40AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C433—-401C J65 32-Lead Plastic Leaded Chip Carrier
CY7C433—-40PC P21 28-Lead (300-Mil} Molded DIP
CY7C433-40VC V21 28-Lead (300-Mil) Molded SOJ
CY7C433-40]1 Jas 32-Lead Plastic Leaded Chip Carrier Industrial
CYT7C433—-40P1 P21 | 28-Lead (300-Mil) Molded DIP
CY7C433-40VI V21 28-Lead (300-Mil) Molded SOJ
CY7C433-40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C433—-40LMB L35 32-Pin Rectangular Leadless Chip Carrier

65 CY7C433—65AC A32 32-Pin Thin Plastic Quad Flatpack Commercial
CY7C433—-65]C J6s 32-Lead Plastic Leaded Chip Carrier
CY7C433-65PC P21 28-Lead (300-Mil) Molded DIP
CY7C433-65VC V21 28-Lead (300-Mil) Molded SOJ
CY7C433-65]1 J65 32-Lead Plastic Leaded Chip Carrier Industrial
CY7C433—-65P1 P2 28-Lead (300-Mil) Molded DIP
CY7C433-65V1 V21 28-Lead (300-Mil) Molded SOJ
CY7C433—-65DMB D22 28-Lead (300-Mil) CerDIP | Military
CY7C433—-65LMB L55 32-Pin Rectangular Leadless Chip Carrier
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

Switching Characteristics

DC Characteristics
Parameters Subgroups Parameters _Su]:xgﬂi’upé
Vou 1,2,3 tRC 9, 10, 11
VoL 1,2,3 tA 910,11
Vin 1,23 tRR 9,10, 11
V1. Max. 1,2,3 tpR 9 10,11
Lix 1,2,3 iDVR 9,10, 11 .
Icc 1,2,3 twe b 10, 11
Icct 1,23 tpw 9,10, 11
Isp1 1,2,3 twR .9,10,11
Ism2 1,2,3 1tsp 9,10, 11
Ios 1,2,3 typ 9,10, 11
. tMRSC 9,10, 11
tFMR 9,10,11
{RMR 9, 10, 11
tRPW 9,10, 11
twhw 9,10, 11
tRTC 9,10, 11
tPRT 9,10, 11
IRTR 9, 10, 11
tERL . 9.10,11
tHFH 9,10, 11
tFrh 9, 10,11
tREF 9,10,11
tRFF 9,10, 11
LWEF - 9,10,11
twFF b, 10,11
twHE 9,10, 11
tRHF 2,10, 11
tRAE 9,10, 11
tRPE 9, 10, 11
tWAF 9, 10,11
twpF 9,10, 11
* tXoL 9,10, 11
txoH 9,10, 11
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