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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance 3.3 V CMOS first-in, first-out (FIFO)

microcircuit, with an operating temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’s PIN is the item of identification. The vendor item
drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/13606 - o1 X
Drawing Device type Case outline
number (See 1.2.1) (See 1.2.2)

1.2.1 Device type(s).

Device Memory organization Generic number

01 4096 x 18 SN74V245-EP

1.2.2 Case outline(s). The case outline(s) are as specified herein.

Outline letter Number of pins JEDEC PUB 95
X 64 MS-026

E

Lead finish
(See 1.2.3)

Circuit function

3.3 V CMOS first-in first-out

Package style

Plastic quad flat pack

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator Material
A Hot solder dip
B Tin-lead plate
C Gold plate
D Palladium
E Gold flash palladium
VA Other

1.3 Absolute maximum ratings. 1/

YU o] o]\ YAY/ol 1 r= 1o [l £= 1o o [T (VoY) I PSR PUPRPRN
Continuous output current, (I0) (VO = 010 VCEC) «oevoovrrmmereaeiiiiiiee e ee e
Maximum junction temMpPErature (TJ) ..ooooccverieee oo e e s
Storage temperature range, (TSTG) ««eeeeeeerarrerrreeaamaamurreeeaaaaaaauereeeaaesaaaereeeeaaeaaaanees

................ -05Vto+5V
................ 50 mA

1/ Stresses beyond those listed under “absolute maximum rating” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under
“recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may
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1.4 Recommended operating conditions. 2/ 3/

SUPPlY VOItAGE, (VCEC) cvrrrrrreieiiiiiiiiiiie ettt e e a e
High level input voltage, (VIH) - eeeeeeoerreereeeeeeiiiieeee e

Low level input voltage, (VIL) «eveeeeeiiiiiiieee e
Operating free air temperature, (TA) «oeoeooooeeerereeeeeiiieeeeae e e

1.5 Thermal characteristics.

+3Vto+3.6V
+2.0Vto50V
+0.8 V maximum
-55°C to +125°C

Thermal metric Symbol Case X Unit
Thermal resistance, junction-to-ambient 4/ 03A 46.1 °C/W
Thermal resistance, junction-to-case (top) 5/ 83c(TOP) 5.8 °C/W
Thermal resistance, junction-to-board 6/ 018 19.7 °C/W
Characterization parameter, junction-to-top 7/ YT 0.2 °C/W
Characterization parameter, junction-to-board 8/ VB 194 °C/W

All unused inputs of the device must be held at Vcc or GND to ensure proper device operation.

Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.

The thermal resistance, junction-to-ambient under natural convection is obtained in a simulation on a
JEDEC standard, high-K board, as specified in JESD51-7, in an environment described in JESD51-2a.

The thermal resistance, junction-to-case (top) is obtained by simulating a cold plate test on the package top.
No specific JEDEC standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

The thermal resistance, junction-to-board is obtained by simulating in an environment with a ring cold plate
fixture to control the printed circuit board (PCB) temperature, as described in JESD51-8.

Characterization parameter, junction-to-top (yJT ) estimates the junction temperature of a device in a real system
and is extracted from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6

and 7).

Characterization parameter, junction-to-board (yjg ) estimates the junction temperature of a device in a real system
and is extracted from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6

and 7).
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2. APPLICABLE DOCUMENTS

AMERICAN NATIONAL STANDARDS INSTITUTE

ANSI SEMI STANDARD G30-88 -  Test Method for Junction-to-Case Thermal Resistance Measurements for Ceramic

Packages

(Applications for copies should be addressed to the American National Standards Institute, Semiconductor Equipment and

Materials International, 1819 L Street, NW, 6 th floor, Washington, DC 20036 or online at http://www.ansi.org)

JEDEC Solid State Technology Association

JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices
EIA/JESD51-2a - Integrated Circuits Thermal Test Method Environment Conditions — Natural Convection (Still Air)
EIA/JESD 51-7 - High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

EIA/JESD 51-8

Integrated Circuits Thermal Test Method Environment Conditions — Junction-to-Board

(Applications for copies should be addressed to the Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington, VA

22201-3834 or online at http://www.jedec.org)

3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’'s part number as shown in 6.3 herein and as

follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)

above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are

as specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.

3.5.1 Case outline. The case outline shall be as shown in 1.2.2 and figure 1.

3.5.2 Terminal connections. The terminal connections shall be as shown in figure 2.

3.5.3 Truth table. The truth table shall be as shown in figure 3.
3.5.4 Logic diagram. The logic diagram shall be as shown in figure 4.
3.5.5 Test load circuit. The test load circuit shall be as shown in figure 5.

3.5.6 Timing waveforms. The timing waveforms shall be as shown in figure 6.
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TABLE I. Electrical performance characteristics. 1/

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
ngh level output VOH Vee =3V, lopp=-2mA -55°C to +125°C 01 2.4 \Y
voltage
Low level output VoL Vee =3V, loL =8 mA -55°C to +125°C 01 0.4 \
voltage
Input current I Vee =36V, V| =Vecto 0.4V -55°C to +125°C 01 1 pA
High impedance loz VCC =36V OE > Vin -55°C to +125°C 01 +10 JIVAN
output current ' -
Vo=Vccto04V
Supply current Icc1 Vee =33V 2/3/ 4/ +25°C 01 35 mA
lcc2 Vee=3.6V 2/5/ 5 mA
Input capacitance CIN Vi =0,f=1MHz +25°C 01 10 typical pF
Output capacitance Cout Vo=0,f=1MHz, +25°C 01 10 typical
J— pF
output deselected, OE > V|4
Clock cycle frequency felock -55°C to +125°C 01 66.7 MHz
Data access time tA -55°C to +125°C 01 1 11 ns
Clock cycle time toLk -55°C to +125°C 01 16 ns
Clock high time tCLKH -55°C to +125°C 01 7 ns
Clock low time tCLKL -55°C to +125°C 01 7 ns
Data setup time tbs -55°C to +125°C 01 5 ns
Data hold time tDH -55°C to +125°C 01 2 ns
Enable setup time tENS -55°C to +125°C 01 5 ns
Enable hold time tENH -55°C to +125°C 01 2 ns
Load setup time DS -55°C to +125°C 01 5 ns
Load hold time tLDH -55°C to +125°C 01 2 ns
See footnotes at end of table.
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TABLE |. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
Reset pulse width 6/ RS -55°C to +125°C 01 16 ns
Reset setup time tRsS -55°C to +125°C 01 10.5 ns
Reset recovery time tRSR -55°C to +125°C 01 10.5 ns
Reset to flag and tRSF -55°C to +125°C 01 16 ns
output time
Output enable to toLz -55°C to +125°C 01 0 ns
output in low Z
Output enable to toE -55°C to +125°C 01 15 9 ns
output valid
Output enable to tonz -55°C to +125°C 01 15 9 ns
output in high Z
Write clock to full flag tWEE -55°C to +125°C 01 11 ns
Read clock to empty tREF -55°C to +125°C 01 11 ns
flag
Clock to asynchronous | {p-a -55°C to +125°C 01 21 ns
programmable
Almost Full flag
Write clock to tPAES -55°C to +125°C 01 11 ns
synchronous
programmable
Almost Full flag
Clock to asynchronous | {pp -55°C to +125°C 01 21 ns
programmable
Almost Empty flag
Read clock to tPAES -55°C to +125°C 01 11 ns
synchronous
programmable
Almost Empty flag
Clock to half full flag tHE -55°C to +125°C 01 21 ns
Clock to expansion out | ¢y -55°C to +125°C 01 11 ns
Expansion in pulse x| -55°C to +125°C 01 7 ns
duration
See footnotes at end of table.
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TABLE |. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
TA type
Min Max
Expansion in setup XIS -55°C to +125°C 01 6 ns
time
Skew time between tSKEW1 -55°C to +125°C 01 6.5 ns
read clock and write
clock for FF/IR and
EF/OR
Skew time between tSKEW? -55°C to +125°C 01 18.5 ns
read clock and write
clock for and PAE
and PAF
(synchronous only)

1/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over
the specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters
may not necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization

and/or design.

2/ Tested with outputs disabled (loyT = 0).

3/ RCLK and WCLK switch at 20 MHz and data inputs switch at 10 MHz.

4/ Typical Icc1 =2.04 + 0.88 x fgy + 0.02 x CL x fsyy (in mA). These equations are valid under the following conditions:
Vce =3.3V, Ta = +25C, fgyw = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fgw/2,
CL = capacitive load (in pF).

5/ Allinputs = (Vcc — 0.2 V) or (GND +0.2 V), except RCLK and WCLK, which switch at 20 MHz.

6/ Pulse durations less than minimum values are not allowed.
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Case X

| SEATING
|  PLANE

DETAIL A

— 3 ..

A3_+ (__ EE | GAGE

17 —4+' PLANE
A2 .‘ B
L
DETAIL A
FIGURE 1. Case outline.
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Case X

Dimensions
Symbol Inches Millimeters
Min Max Min Max
A 0.047 1.20
Al 0.037 0.041 0.95 1.05
A2 0.009 0.25
A3 0.001 0.05
b 0.019 BSC 0.50 BSC
c 0.005 NOM 0.13 NOM
D/E 0.464 0.480 11.80 12.20
D1/E1 0.385 0.401 9.80 10.20
D2/E2 0.295 TYP 750 TYP
L 0.017 0.029 0.45 0.75

NOTES:

1. Controlling dimensions are millimeter, inch dimensions are given for reference only.
2. Falls within reference to JEDEC MS-026.

FIGURE 1. Case outline - Continued.
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Device
type
Case

outline

Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal

number symbol number symbol number symbol number symbol
1 D15 17 PAE 33 Ve 49 Vcee
2 D14 18 EL 34 Q4 50 Q15
3 D13 19 WCLK 35 GND 51 GND
4 D12 20 WEN 36 Q5 52 Q16
5 D11 21 WXI 37 Q6 53 Q17
6 D10 22 Ve 38 Q7 54 EE/OR
7 D9 23 PAF 39 Q8 55 GND
8 D8 24 RXI 40 GND 56 Vee
9 D7 25 FF/IR 41 Q9 57 RS
10 D6 26 WXO /HF 42 Q10 58 OE
11 D5 27 RXO 43 Vee 59 LD
12 D4 28 QO 44 Q11 60 REN
13 D3 29 Q1 45 Q12 61 RCLK
14 D2 30 GND 46 GND 62 GND
15 D1 31 Q2 47 Q13 63 D17
16 DO 32 Q3 48 Q14 64 D16

FIGURE 2. Terminal connections.
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Terminal

symbol Vo

Description

DO - D17 |

Data inputs. Data inputs for an 18 bit bus.

Memory empty/valid data available flag. In the standard mode, the
EF function is selected. EF indicates whether the FIFO memory is

empty. In FWFT mode, the OR function is selected. OR indicates
whether there is valid data available at the outputs.

FF/IR o

Memory full/space available flag. In the standard mode, the FF
function is selected. FF indicates whether the FIFO memory is full.

In the FWFT mode, the IR function is selected. IR indicates
whether there is space available for writing to the FIFO memory.

Mode selection. In the single device or width expansion

configuration, FL , together with WXI and R_XI, determines if the
mode or first word fall through (FWFT) mode, as well as whether the

PAE/PAF flags are synchronous or asynchronous (see figure 3).

In the daisy chain depth expansion configuration, FL is grounded on
the first device (first load device) and set to high for all other devices
in the daisy chain.

GND

Ground.

Read/write control. When LD is low, data on the inputs D0-D11 is
written to the offset and depth registers on the low to high transition

of the WCLK, when WEN is low. When LD is low, data on the
outputs Q0-Q11 is read from the offset and depth registers on the low

to high transition of RCLK when REN is low.

Output enable. When OE is low, the data bus is active. If OE is
high, the output data bus is in the high impedance state.

PAE ¢

Programmable almost empty flag. When PAE is low, the FIFO is
almost empty, based on the offset programmed into the FIFO. The
default offset at reset is 127 from empty.

PAF 0

Programmable almost full flag. When PAF is low, the FIFO is almost
full, based on the offset programmed into the FIFO. The default
offset at reset is 127 from full.

FIGURE 2. Terminal connections - continued.
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Terminal

symbol Vo

Description

Q0 - Q17 o)

Data outputs. Data outputs for an 18 bit bus.

RCLK |

Read clock. When REN is low, data is read from the FIFO on a low
to high transition of RCLK, if the FIFO is not empty.

REN

Read enable. When REN is low, data is read from the FIFO on

every low to high transition of RCLK. When REN is high, the output
register holds the previous data. Data is not read from the FIFO if

EF is low.

Reset. When RS is set low, internal read and write pointers are set
to the first location on the RAM array, FF and PAF go high, and

PAE and EF go low. A resetis required before an initial write after
power up.

RXI

Read expansion. In the single device or width expansion
configuration, RXI , together with FL and W, determines if the
mode is standard mode or FWFT mode, as well as whether the PAE/
PAF flags are synchronous (see figure 3). In the daisy chain depth

expansion configuration, RXI is connected to RXO (read expansion
out) of the previous device.

RXO Y

Last location read flag. In the depth expansion configuration, a pulse

is sent from RXO to RXI of the next device when the last location in
the FIFO is read.

VCC

Supply voltage. +3.3 V power supply pins.

WCLK

Write clock. When WEN is low, data is written into the FIFO on a
low to high transition of WCLK is not full.

WEN

Write enable. When WEN is low, data is written in the FIFO on
every low to high transition of WCLK. When WEN is high, the FIFO

holds the previous data. Data is not written into the FIFO if FF is
low.

WXI

Width expansion. In the single device or width expansion

configuration, WXI, together with FL and R_XI, determines if the
mode is standard mode or FWFT mode, as well as whether the

PAE /PAF flags are synchronous or asynchronous (see figure 3).
In the daisy chain depth expansion configuration, WXI is connected
to WXO (write expansion out) of the previous device.

WXO /HF o

Half full flag. In the single device or width expansion configuration,
the device is more than half full when HF is low. In the depth

expansion configuration, a pulse is sent from WXO to WXI of the
next device when the last location in the FIFO is written.

FIGURE 2. Terminal connections - continued.
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Number of words in FIFO EF PAF HE PAE EF
0 H H H L L
1+n. See note 1. H H H L H
(n + 1) to 2048. H H H H H
2049 to [4096 — (m + 1)]. See note 2. H H L H H
(4096 — m) to 4095. H L L H H
4096. L L L H H
Status flags for standard mode
NOTES:
1. n=empty offset = 127.
2. m =full offset = 127.
FIGURE 3. Truth table.
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DO-D17 D
WeLK ™ INPUT OFFSET
WEN REGISTER REGISTER
|
WRITE-CONTROL - R
LOGIC —>P_AF
° FLAG AT
° LOGIC —= EF/OR
‘ ——PAE
WRITE RAM ARRAY —=— HF /(WXO)
POINTER 512x18, 1024x18, I
2048x18,4096x18
READ
_ ° POINTER
FL —= ') 4
WXL —= READ-CONTROL
— EXPANSION
(HF)/V@* LOGIC LOGIC
RXI —a=t | ]
RXO——|
== RESET OUTPUT
RS—= LOGIC REGISTER
RCLK REN
OE Q0-Q17
FIGURE 4. Block diagram.
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3304

FROM OUTPUT
UNDER TEST

5100 30 pF

INCLUDES PROBE
AND JIG CAPACITANCE

A. OUTPUT LOAD CIRCUIT
FOR 10,15, AND 20 SPEED GRADES

VCC/2

B. AC TEST LOAD FOR 7.5 SPEED GRADE

I NS B
L A \
&

—
!

TYPICAL- At op-ns
N

0 T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200
CAPACITANCE - pF

C. LUMPED CAPACITIVE LOAD, TYPICAL DERATING

AC test conditions

Input pulse levels GNDto 3.0V
Input rise/fall times 3ns
Input timing references levels 15V
Output reference levels 15V
Output load for tc .k = 10 ns, 15 ns See A
Output load for tc .k = 7.5 ns SeeBandC

FIGURE 5. Test load circuits.
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/./

REN,WEN,LD \
tRgg — = r=——trgg —
FL,RXI, WXI OO0
SEE NOTE 1 QLB CONFIGURATION SETTING >‘<
ROLK,WCLK —
SEE NOTE 2
STANDARD MODE
FF/IR \\ FWFT MODE
I | _ =
RSF FWFT MODE
e i 0 e e STANDARD MODE
___ _PAF
WXO /HF,RXO
~——tRsF ——=
S OO0
PAE XXX XX R AR

tRSF ———=

OE=1
V‘V’V’V‘V’V’V’V‘V’V’V’V‘V’V’V’V‘V‘V’V’V‘V‘V’V’V‘V‘V’V’V’V‘V’V‘ S E E N O TE 4
B e e
OE=0
RESET TIMING
Notes:
1. Single device mode (FL, RXI, WXI) = (0, 0, 0), (0, 0, 1), (0, 1, 0), (1, 0, 0), (1, 0, 1) or (, 1, O).
ﬁ, RXI , WXI should be static (tied to Vcc or GND).
The clock (RCLK, WCLK) can be free running asynchronously or coincidentally.
In FWFT mode, IR goes low based on the WCLK edge after rest.
After rest, the outputs are low if OE =0and 3 state if OE = 1.
FIGURE 6. Timing waveforms.
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/ \ / \ S

tps ‘*t DH
\YAVAVAYAYAVAVAYAVAYAYY VVVVVVVVVVVVVVVVVVVVVV‘ ‘VvVVV‘V‘v’v‘v‘v‘v’v‘v‘v‘v‘v’v‘v‘
DO-D17 BRRNRCNCRNRXRXRNER RGO

’*tENs—-— |~tENH
WEN \28888?& W NO OPERATION %

<—tWFF‘>‘ <—tWFF‘>‘
- / \

tSKEWT 4‘<——
SEE NOTE 1
RCLK ¥ \ / \ /

REN /

WRITE-CYCLE TIMING WITH SINGLE REGISTER-BUFFERED E(STANDARD MODE)

Notes:

1. tskewa is the minimum time between a rising RCLK edge and a rising WCLK edge to ensure that FF goes
high during the current clock cycle. If the time between the rising edge of RCLK and the rising edge of
WCLK is less than tskewa1, FF might not change state until next WCLK edge.

9 - =

Select standard mode by settling (FL, RXI, WXI) = (0, 0, 0), (0, 1, 1), (1, 0, 0) or (1, 1, 1) during reset.

FIGURE 6. Timing waveforms - continued.
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t

[+——————— "CLK ——————

-t oikH A—rftCLKL —
CUSD S U S N

*‘tENS 4—‘~tENH
REN m A No operamon | N\

<—tREF—> <—tREF4>‘
e X /

QO0-D17

toLz —f=m

T - L
= \ /

tSkEW —=
SEE NOTE 1

WEN \

READ-CYCLE TIMING WITH SINGLE REGISTER-BUFFERED EF (STANDARD MODE)

Notes:
1. tskewa is the minimum time between a rising WCLK edge and a rising RCLK edge to ensure that EF goes

high during the current clock cycle. If the time between the rising edge of WCLK and the rising edge of
RCLK is less than tskew1, EF might not change state until next RCLK edge.

2. Select standard mode by settling (ﬁ, R_XI, WXI)=(0,0,0),(0,1,1),(,0,0)) or (1,1, 1) during reset.

FIGURE 6. Timing waveforms — continued.
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DO-D17 WDO(HRST VALID WRITE) >< D1 >< D2 >< D3 >< D4

0

|—

WEN

- tFRL -
SEE NOTE 1

~— tskEW —=

tREF —ﬂ
s 7

tENsT—'

B — ’V‘V’V \/ V‘V‘V \/ V’V‘V’V V’V‘V’V \/ V‘V‘V’V’V’V‘V’V’V’V‘V‘V
REN R0
-t A" -t A*‘
\/ V‘V‘V’V’V‘V‘V‘V’V’V‘V‘V’V’V‘
Qo-at7 XL o X o

toLz
toe

OE \!\

FIRST-DATA-WORD LATENCY WITH SINGLE REGISTER IﬁSTANDARD MODE)

Notes:

1. When tskew1 is at the minimum specification, trrl (maximum) = tc K + tskewa is less than the
minimum specification, trr (maximum) = either (2 x tcLK) + tsKkEW1 Or tCLK + tSKEW1.
The latency timing applies only at the empty boundary (E is low).
The first word always is available the cycle after EF goes high.

Select standard mode by settling (FL, RXI, WXI) = (0, 0, 0), (0, 1, 1), (1, 0, 0) or (1, 1, 1) during reset.

FIGURE 6. Timing waveforms - continued.
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‘4 NO WRITE -= ’4 NO WRITE —=

tSKEW] —fe—n -tps tSKEW] —f—n tps
SEE NOTE 1 SEE NOTE 1
OO0 DATA DATA
p0-D17 SRXKIEIEAXREGLIRNIN, AT aTh

- twrr = twrr ’* = twrr ’<—
F / N /

WEN \
e N\ N/ ./ S U

s LS U F

<—tA—>‘ <—tA4>‘

DATA IN NEXT
Q0-Q17 OUTPUT REGISTER >< DATA READ >< DATA READ

SINGLE REGISTER-BUFFERED FULL-FLAG TIMING(STANDARD MODE)

Notes:
1. tskewa is the minimum time between a rising RCLK edge and a rising WCLK edge to ensure that FF goes
high during the current clock cycle. If the time between the rising edge of RCLK and the rising edge of

WCLK is less than tskew1, FF might not change state until next WCLK edge.
2. Select standard mode by settling (ﬁ, R_XI, WXI)=(0,0,0),(0,1,1),(,0,0)or (1, 1, 1) during reset.

FIGURE 6. Timing waveforms - continued.
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Notes:
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than the minimum specification, terL (maximum) = either (2 X tcLk) + tsSKEw1 Of tCLK + tSKEW1-

The latency timing applies only at the empty boundary (E is low).

2.

FIGURE 6. Timing waveforms - continued.

When tskewz1 is at the minimum specification, trrp (maximum) = tcik + tskew1. When tskewz is less

Select standard mode by settling (ﬁ, R_XI, WXI)=(0,0,0),(0,1,1),(,0,0)or (1, 1, 1) during reset.
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ASYNCHRONOUS PROGRAMMABLE ALMOST-EMPTY-FLAG TIMING(STANDARD AND FWFT MODES)

Notes:

1. m= PAF offset.
2. D = maximum FIFO depth.

In FWFT mode: D = 4097.
In standard mode: D = 4096.

3. PAF is asserted to low on WCLK transition and reset to high on RCLK transition.
Select asynchronous modes by settling (FL , RXI, WXI) = (0, 0, 0), (0, 0, 1), (0, 1,0), (0, 1,1)or (1, 1,1)
during reset.

FIGURE 6. Timing waveforms — continued.
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ASYNCHRONOUS PROGRAMMABLE ALMOST-FULL-FLAG TIMING(STANDARD AND FWFT MODES)

Notes:

1. n= PAE offset.

2. For standard mode.

3. For FWFT mode.

4. PAE is asserted low on RCLK transition and reset to high on WCLK transition.

5. Select asynchronous modes by settling (ﬁ, R_XI, W) =(0,0,0),(0,0,1),(0,1,0), (0,1, 1) or (1, 1, 1) during reset.

FIGURE 6. Timing waveforms - continued.
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HALF-FULL-FLAG TIMING(STANDARD AND FWFT MODES)

Notes:
1. D = maximum FIFO depth

In FWFT mode: D = 4097.

In standard mode: D = 4096.
For standard mode.

For FWFT mode.

4 Selectsingle device mode by settling (FL, RXI, WXI) = (0, 0, 0), (0, 0, 1), (0, 1, 0), (1, 0, 0), (1, O, 1) or
(1, 1, 0) during reset.

FIGURE 6. Timing waveforms — continued.
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FIGURE 6. Timing waveforms - continued.
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WRITE TIMING WITH SYNCHRONOUS PROGRAMMABLE FLAGS(FWFT MODE)

Notes:

1 tskewa is the minimum time between a rising WCLK edge and a rising RCLK for OR to go low after two
RCLK cycles plus trgg. If the time between the rising edge of WCLK and the rising edge of RCLK is less
than tskew1, the OR deassertion might be delayed one extra RCLK cycle.

2. tskew? is the minimum time between a rising WCLK edge and a rising RCLK for PAE to go high during
the current clock cycle. If the time between the rising edge of WCLK and the rising edge of RCLK is less
than tskwe2, the PAE deassertion might be delayed one extra RCLK cycle.

LD is high, OE is low.
n= PAE offset, m = PAF offset, D = maximum FIFO depth = 4097 words.
S. Select synchronous FWFT mode by setting (ﬁ, RXI , W) =(1, 0, 1) during reset.

FIGURE 6. Timing waveforms - continued.
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R _____F X
READ TIMING WITH SYNCHRONOUS PROGRAMMABLE FLAGS(FWFT MODE)
Notes:

1. tskewa is the minimum time between a rising RCLK edge and a rising WCLK for IR goes low after one
WCLK plus twgg. If the time between the rising edge of RCLK and the rising edge of WCLK is less
than tskew1, the IR assertion might be delayed one extra WCLK cycle.

2. tskew? is the minimum time between a rising RCLK edge and a rising WCLK for PAF to go high during
the current clock cycle. If the time between the rising edge of RCLK and the rising edge of WCLK is less
than tskwe2, the PAF deassertion might be delayed one extra WCLK cycle.

3. LD is high.
n= PAE offset, m = PAF offset, D = maximum FIFO depth = 4097 words.

S. Select synchronous FWFT mode by setting (ﬁ, RXI , W) =(1, 0, 1) during reset.

FIGURE 6. Timing waveforms — continued.
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SYNCHRONOUS PROGRAMMABLE ALMOST-EMPTY-FLAG TIMING(STANDARD AND FWFT MODES)
Notes:
1. n= PAE offset.
2. For standard mode.
3. For FWFT mode.
4. tskew? is the minimum time between a rising WCLK edge and a rising RCLK for PAE to go high during

the current clock cycle. If the time between the rising edge of WCLK and the rising edge of RCLK is less

than tskwe2, the PAE deassertion might be delayed one extra RCLK cycle.

5. PAE is asserted and updated on the rising edge of RCLK only.

Select synchronous mode by setting (ﬁ, R_XI, WXI)=(1,0,0), (1,0, 1)or (1, 1, 0) during reset.

FIGURE 6. Timing waveforms - continued.
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SYNCHRONOUS PROGRAMMABLE ALMOST-FULL-FLAG TIMING(STANDARD AND FWFT MODES)

Notes:

1. m= PAF offset.
2. D = maximum FIFO depth.
In FWFT mode: D = 513 for the SN74V215, 1025 for the SN74V225, 2049 for the SN74V235, and 4097 for

the SN74Vv245.
In standard mode: D = 512 for the SN74V215, 1024 for the SN74V225, 2048 for the SN74V235, and 4096

for the SN74V245.

3. tskew? is the minimum time between a rising RCLK edge and a rising WCLK for PAF to go high during
the current clock cycle. If the time between the rising edge of RCLK and the rising edge of WCLK is less
than tskwe2, the PAF deassertion might be delayed one extra WCLK cycle.

PAF is asserted and updated on the rising edge of WCLK only.
S. Select synchronous modes by setting (ﬁ, ﬁ, W) =(1,0,0), (1,0, 1) or (1, 1, 0) during reset.

FIGURE 6. Timing waveforms - continued.
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DATA READ

XNEXT DATA READ

DOUBLE REGISTER-BUFFERED FULL-FLAG TIMING(STANDARD MODE)

Notes:

tskewa is the minimum time between a rising RCLK edge and a rising WCLK edge to ensure that FF goes

high after one WCLK cycle plus twgg. If the time between the rising edge of RCLK and the rising edge of

WCLK is less than tskgwa1, the FF deassertion time might be delayed one extra WCLK cycle.

LD is high.

Select double register buffered standard mode by setting (ﬁ, ﬁ, WXI) = (0, 1, 0) or (1, 1, 0) during reset.

FIGURE 6. Timing waveforms - continued.
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WRITE-CYCLE TIMING WITH DOUBLE REGISTER-BUFFERED FF(STANDARD MODE)

Notes:

1. tskewa is the minimum time between a rising RCLK edge and a rising WCLK edge to ensure that FF goes
high after one WCLK cycle plus treg. If the time between the rising edge of RCLK and the rising edge of

WCLK is less than tskewa1, the FF deassertion time might be delayed one extra WCLK cycle.

2. LD is high.

Select double register buffered standard mode by setting (ﬁ, ﬁ, WXI) = (0, 1, 0) or (1, 1, 0) during reset.

FIGURE 6.

Timing waveforms - continued.
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READ-CYCLE TIMING WITH DOUBLE REGISTER-BUFFERED E—'(STANDARD TIMING)

Notes:

1. tskewa is the minimum time between a rising WCLK edge and a rising RCLK edge to ensure that EF goes

high after one RCLK cycle plus trgg. If the time between the rising edge of WCLK and the rising edge of

RCLK is less than tskew1, the EF deassertion time might be delayed one extra RCLK cycle.

2. LD is high.

Select double register buffered standard mode by setting (ﬁ, ﬁ,

FIGURE 6. Timing waveforms - continued.

WXI) = (0, 1, 0) or (1, 1, 0) during reset.
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O_R—FLAG TIMING AND FIRST WORD FALL THROUGH WHEN FIFO IS EMPTY(FWFT MODE)
Notes:
1. tskew1 is the minimum time between a rising WCLK edge and a rising RCLK edge to ensure that OR to go
high during the current cycle. If the time between the rising edge of WCLK and the rising edge of RCLK is less
than tskew1, the OR deassertion time might be delayed one extra RCLK cycle.
LD is high, OE is low.
Select FWFT mode by setting (ﬁ, R_XI, m) =(0, 0, 1) or (1, 0, 1) during reset.
FIGURE 6. Timing waveforms - continued.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee
of present or continued availability as a source of supply for the item. DLA Land and Maritime maintains an online database of all
current sources of supply at http://www.landandmaritime.dla.mil/Programs/Smct/.

Vendor item drawing Device Top side Vendor part number 2/ 3/
administrative control manufacturer marking
number 1/ CAGE code
V62/13606-01XE 01295 VV245-15EP SN74V245-15PAGEP

1/ The vendor item drawing establishes an administrative control number
for identifying the item on the engineering documentation.

2/ For the most current package and ordering information, see the package option addendum at the
end of the manufacturer’s data sheet.

3/ Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

CAGE code Source of supply
01295 Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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