Rochester
Electronics

REI Datasheet

74F403A

First-In First-Out (FIFO) Buffer Memory

The 74F403A is an expandable fall-through type high-speed First-In First-Out (FIFO) Buffer Memory
optimized for high-speed disk or tape controllers and communication buffer applications. It is
organized as 16-words by 4-bits and may be expanded to any number of words or any number of bits
in multiples of four. Data may be entered or extracted asynchronously in serial or parallel, allowing
economical implementation of buffer memories.

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
 Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.

© 2013 Rochester Electronics, LLC. All Rights Reserved 12302013 To learn more, please visit www.rocelec.com



]
FAIRCHILD
]

SEMICONDUCTOR ™V

74F403A

January 1989
Revised May 1999

First-In First-Out (FIFO) Buffer Memory

General Description

The 74F403A is an expandable fall-through type high-
speed First-In First-Out (FIFO) Buffer Memory optimized
for high-speed disk or tape controllers and communication
buffer applications. It is organized as 16-words by 4-bits
and may be expanded to any number of words or any num-
ber of bits in multiples of four. Data may be entered or
extracted asynchronously in serial or parallel, allowing eco-
nomical implementation of buffer memories.

The 74F403A has 3-STATE outputs which provide added
versatility and is fully compatible with all TTL families.

Features

M Serial or parallel input

MW Serial or parallel output

W Expandable without external logic

W 3-STATE outputs

W Fully compatible with all TTL families

M Slim 24-pin package

W 9403A replacement

B Guaranteed 4000V minimum ESD protection

Ordering Code:

Order Number |Package Number

Package Description

74F403ASPC N24C

24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-100, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
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74F403A

Unit Loading/Fan Out:

See Section 2 for U.L. definitions

Pin u.L. Input i/l
Description
Names HIGH/LOW | Output loy/loL
Dg — D3 | Parallel Data Inputs 1.0/0.667 | 20 LA/400 UA
Dg Serial Data Input 1.0/0.667 | 20 LA/400 LA
PL Parallel Load Input 1.0/0.667 | 20 LA/400 LA
CPSI | Serial Input Clock 1.0/0.667 | 20 LA/400 pA
IES Serial Input Enable 1.0/0.667 | 20 PA/A00 PA
TTS Transfer to Stack Input | 1.0/0.667 | 20 LA/400 LA
OES  |Serial Output Enable | 1.0/0.667 | 20 LA/400 pA
TOS  |Transfer Out Serial 1.0/0.667 | 20 LA/400 pA
TOP Transfer Out Parallel 1.0/0.667 | 20 LA/400 LA
MR Master Reset 1.0/0.667 | 20 LA/400 pA
OE Output Enable 1.0/0.667 | 20 LA/400 pA
CPSO | Serial Output Clock 1.0/0.667 | 20 LA/400 pA
Qg — Qg | Parallel Data Qutputs 285/26.7 | 5.7 mA/16 mA
Qg Serial Data Output 285/26.7 | 5.7 mA/16 mA
IRF Input Register Full 20/13.3 | —400 pA/8 mA
ORE Output Register Empty | 20/13.3 | —400 UA/8 mA

Functional Description

As shown in the Block Diagram the 74F403A consists of

three sections:

1. An Input register with parallel and serial data inputs as
well as control inputs and outputs for input handshak-
ing and expansion.

2. A 4-bit wide, 14-word deep fall-through stack with self-
contained control logic.

3. An Output Register with parallel and serial data outputs
as well as control inputs and outputs for output hand-
shaking and expansion.

Since these three sections operate asynchronously and

almost independently, they will be described separately

below.

INPUT REGISTER (DATA ENTRY)

The Input Register can receive data in either bit-serial or in

4-bit parallel form. It stores this data until it is sent to the

fall-through stack and generates the necessary status and
control signals.

Figure 1 is a conceptual logic diagram of the input section.

As described later, this 5-bit register is initialized by setting

Block Diagram
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the F3 flip-flop and resetting the other flip-flops. The Qout-
put of the last flip-flop (FC) is brought out as the “Input
Register Full” output (IRF). After initialization this output is
HIGH.

Parallel Entry— A HIGH on the PL input loads the Dy-D3
inputs into the Fy-F3 flip-flops and sets the FC flip-flop. This
forces the IRF output LOW indicating that the input register
is full. During parallel entry, the CPSI input must be LOW. If
parallel expansion is not being implemented, IES must be
LOW to establish row mastership (see Expansion section).
Serial Entry— Data on the Dg input is serially entered into
the F3, Fp, Fy, Fg, FC shift register on each HIGH-to-LOW
transition of the CPSI clock input, provided TES and PL are
LOW.

After the fourth clock transition, the four data bits are
located in the four flip-flops, Fo-F3. The FC flip-flop is set,
forcing the IRF output LOW and internally inhibiting CPSI
clock pulses from affecting the register, Figure 2 illustrates
the final positions in a 74F403A resulting from a 64-bit
serial bit train. Bg is the first bit, Bgg the last bit.

www.fairchildsemi.com
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FIGURE 1. Conceptual Input Section

Transfer to the Stack— The outputs of Flip-Flops Fyp-F3

Dy Dy D, Dy D feed the stack. A LOW level on the TTS input initiates a

“fall-through” action. If the top location of the stack is

| | | | | empty, data is loaded into the stack and the input register is

INPUT Bes Bsx Bt B re-initialized. Note that this initialization is postponed until
REGISTER PL is LOW again. Thus, automatic FIFO action is achieved

by connecting the TRF output to the TTS input.

An RS Flip-Flop (the Request Initialization Flip-Flop shown
in Figure 10) in the control section records the fact that
F403A data has been transferred to the stack. This prevents multi-
ple entry of the same word into the stack despite the fact
the IRF and TTS may still be LOW. The Request Initializa-
tion Flip-Flop is not cleared until PL goes LOW. Once in the

OUTPUT stack, data falls through the stack automatically, pausing
REGISTER B; B, By By only when it is necessary to wait for an empty next location.
In the 74F403A as in most modern FIFO designs, the MR
I I | | | input only initializes the stack control section and does not

Q; 0 Q4 Q Qg clear the data.

OUTPUT REGISTER (DATA EXTRACTION)

The Output Register receives 4-bit data words from the
bottom stack location, stores it and outputs data on a 3-
STATE 4-bit parallel data bus or on a 3-STATE serial data
bus. The output section generates and receives the neces-
sary status and control signals. Figure 3 is a conceptual
logic diagram of the output section.

FIGURE 2. Final Positions in a 74F403A
Resulting from a 64-Bit Serial Train
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74F403A
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FIGURE 3. Conceptual Output Section

Parallel Data Extraction— When the FIFO is empty after
a LOW pulse is applied to MR, the Output Register Empty
(ORE) output is LOW. After data has been entered into the
FIFO and has fallen through to the bottom stack location, it
is transferred into the Output Register provided the “Trans-
fer Out Parallel” (TOP) input is HIGH. As a result of the
data transfer ORE goes HIGH, indicating valid data on the
data outputs (provided the 3-STATE buffer is enabled).
TOP can now be used to clock out the next word. When
TOP goes LOW, ORE will go LOW indicating that the out-
put data has been extracted, but the data itself remains on
the output bus until the next HIGH level at TOP permits the
transfer of the next word (if available) into the Output Reg-
ister. During parallel data extraction CPSO should be LOW.
TOS should be grounded for single slice operation or con-
nected to the appropriate ORE for expanded operation
(see Expansion section).

TOP is not edge triggered. Therefore, if TOP goes HIGH
before data is available from the stack, but data does
become available before TOP goes LOW again, that data
will be transferred into the Output Register. However, inter-
nal control circuitry prevents the same data from being

transferred twice. If TOP goes HIGH and returns to LOW
before data is available from the stack, ORE remains LOW
indicating that there is no valid data at the outputs.

Serial Data Extraction— When the FIFO is empty after a
LOW pulse is applied to MR, the Output Register empty
(ORE) output is LOW. After data has been entered into the
FIFO and has fallen through to the bottom stack location, it
is transferred into the Output Register provided TOS is
LOW and TOP is HIGH. As a result of the data transfer
ORE goes HIGH indicating valid data in the register. The 3-
STATE Serial Data Output, Qg, is automatically enabled
and puts the first data bit on the output bus. Data is serially
shifted out on the HIGH-to-LOW transition of CPSO. To
prevent false shifting, CPSO should be LOW when the new
word is being loaded into the Output Register. The fourth
transition empties the shift register, forces ORE output
LOW and disables the serial output, Qg (refer to Figure 3).
For serial operation the ORE output may be tied to the TOS
input, requesting a new word from the stack as soon as the
previous one has been shifted out.

www.fairchildsemi.com




EXPANSION

Vertical Expansion— The 74F403A may be vertically
expanded to store more words without external parts. The
interconnection is necessary to form a 46-word by 4-bit
FIFO are shown in Figure 4. Using the same technique,
and FIFO of (15n + 1)-words by 4-bits can be constructed,
where n is the number of devices. Note that expansion
does not sacrifice any of the 74F403A’s flexibility for serial/

parallel input and output.
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FIGURE 4. A Vertical Expansion Scheme
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Horizontal and Vertical Expansion— The 74F403A can
be expanded in both the horizontal and vertical directions
without any external parts and without sacrificing any of its
FIFO’s flexibility for serial/parallel input and output. The
interconnections necessary to form a 31-word by 16-bit
FIFO are shown in Figure 6. Using the same technique,
any FIFO of (15m + 1)-words by (4n)-bits can be con-
structed, where m is the number of devices in a column
and n is the number of devices in a row. Figure 7 and Fig-
ure 8 show the timing diagrams for serial data entry and
extraction for the 31-word by 16-bit FIFO shown in Figure
6. The final position of data after serial insertion of 496 bits
into the FIFO array of Figure 6 is shown in Figure 9.

Interlocking Circuitry— Most conventional FIFO designs
provide status signals analogous to IRF and ORE. How-
ever, when these devices are operated in arrays, variations
in unit to unit operating speed require external gating to
assure all devices have completed an operation. The
74F403A incorporates simple but effective “master/slave”
interlocking circuitry to eliminate the need for external gat-
ing.

In the 74F403A array of Figure 6 devices 1 and 5 are
defined as “row masters” and the other devices are slaves
to the master in their row. No slave in a given row will initial-
ize its Input Register until it has received LOW on its IES
input from a row master or a slave of higher priority.

In a similar fashion, the ORE outputs of slaves will not go
HIGH until their OES inputs have gone HIGH.This inter-
locking scheme ensures that new input data may be
accepted by the array when the IRF output of the final
slave in that row goes HIGH and_that output data for the
array may be extracted when the ORE of the final slave in
the output row goes HIGH.

The row master is established by connecting its ES input
to ground while a slave receives its IES input from the IRF
output of the next higher priority device. When an array of
74F403A FIFOs is initialized with a LOW on the MR inputs
of all devices, the IRF outputs of all devices will be HIGH.
Thus, only the row master receives a LOW on the IES input
during initialization. Figure 10 is a conceptual logic diagram
of the internal circuitry which_determines master/slave
operation. Whenever MR _and IES are LOW, the Master
Latch is set. Whenever TTS goes LOW the Request Initial-
ization Flip-Flop will be set. If the Master Latch is HIGH, the
Input Register will be immediately initialized and the
Request Initialization Flip-Flop reset. If the Master Latch is
reset, the Input Register is not initialized until IES goes
LOW. In array operation, activating the TTS initiates a rip-
ple input register initialization from the row master to the
last slave.

A similar_operation takes place for the output register.
Either a TOS or TOP input initiates a load-from-stack oper-
ation and sets the ORE Request Flip-Flop. If the Master
Latch is set, the last Output Register Flip-Flop is_set and
ORE goes HIGH. If the Master Latch is reset, the ORE out-
put will be LOW until an OES input is received.

www.fairchildsemi.com
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74F403A

[ PARALLEL DATA INPUT 1
D3 Dy Dy Dy Dy Dg D5 Dy D11 Dyg Dg Dg
CPSI
PL
Dg ° °
v YYYY v YYVYY v
PLDs DzD, D4D, PLDs DzD, DD, PLDs DzD, DD,
s F3F2H1R0 s F3F2¥1to S F3F2H1h0
Oy TTS O TS O TS
Ol IES IRF IO O IES IRF[O O1IES IRFjO—
=QI CPSI ~Of CPSI Q1 CPSI
OJOES  F403A OES  F403A OES  F403A
——O T0S —O1 T0S —O| 108
—]ToP —{ToP —] 0P DATA
—dcrso oREfo —olcpso OREO CPsSO OREO®T—> pesny
(O OE (O] OE (O] OE
MR Q3 0, Q; Qg Qg MR Q3 Q, Q; Qg Q5 MRQ3Q, Q; Qg Qs
Q © [¢]
DUMP
CPsSO
OE
SR
s \AAA \AAAL \AAA
- l°3°2 ¥ Qp Q70605 Q4 Q1 Q19 Qsoal
PARALLEL DATA OUTPUT
FIGURE 5. A Horizontal Expansion Scheme
PARALLEL DATA INPUT |
D3 D, D4 D, 07050504 D11D19Dq Dg Dy5D14D13D12
SERJAL DATA INPUT
PARALLEL LOAD
INPUT CLOCK
YVYVYY YY VY YY v Yy
PL Dg D3 D, D, D PL Dg D D, D D PL Dg D D, Dy D PL Dg D3D; 03D, oK TO
oTTSSISZ|D __OTTSSSZ10 __OTTSSSZIO —'OTTSSSZ 10 LoAD
IES IRF o—T 1O ES IRF & OfES IRF fo—1—T0] IES IRF
lofcrst ofeess lofees: 5 lofeest 4
P OF ORE [O——1—0]0ES ORE [O——1—OJ 0ES ORE [O——1—0O] 0ES ORE
ofros F403A ——ofros 4034 ——oftos 4034 ——olros  F40
Top ToP ToP ToP
+——ocpso e rofceso ro| cPso
¢——ofct bojoe po]oE % B3
MR 050, 0040 MR Q3Q, 0,005 MR Q30,0400 MR Q30,0005
— 1 1 ] T
MR T NC ? NC T NC ? NC
1 A 1 1 ]
] I ] I
PL Dg D3 Dy ;0 PL Dg D3D; D D PL Dg D30, D; D PL D D3D, DD,
-OTTSS 3280 -—OWSS 32410 -—OTTSS 32850 -—OTTSS 32515
s RF —olies IRF o+——o] S R jo—1—ofes IRF
—fces Lofcrs Lofcrs 5 Lofcesi 4
——0Q|0ES ORE 0ES ORE JO——0{0FS ORE Jo+——0] oS ORE
Aros  Fé03A 705 F403A olios  Fé03a olios  Fé03A DATA
ToP TOP ToP Top READY
—o|cPso —0]cPso —ofcPso —O]cPso
—o] o —o] o —o] oE —0|oF
MR Q30,0409 05 MR 03000505 MR 030, 04005 MR 030, 0,005
l l ) N
QUTPUT ENABLE >
QUIPUT CLOCK S;ﬂ’:L
DUMP. ouTPUT
YYyYVYY YYVYY YYyYYvYYy YyYyYVvyy
= 1250221 % 0705 0504 Q41 Q49 Qg Qg Q1501491392 |
PARALLEL DATA OUTPUT

FIGURE 6. A 31 x 16 FIFO Array
GRAPHIC 00953610

www.fairchildsemi.com 6



ﬁlllll'lllll'l'l'llllll||I|I|||||

1
tp—
DEVICE 1 P
_ |
IRF I |
T
[
tp e
DEVICE 2 L
— !
iRF I [
[
! [
= 1
DEVICE 3 Lo
P | L
T
. ,
[— .
1

DEVICE 4/TTS ALL DEVICES '

M ol e s fe]sfefs oo uofufolnlu]s]
ors. 0 11213 a|ls| sl 7|89 ]| nn]iz|13]14a]fis

B L —
STORED IN STORED IN STORED IN STORED IN
DEVICE 1 DEVICE 2 DEVICE 3 DEVICE 4

FIGURE 7. Serial Data Entry for Array of Figure 6

tD_>|
DEVICE 5 |
J— 1
ORE '
T
[
g+ e
DEVICE 6 v
_ !
ORE b |
o
' [
Lt
DEVICE 7 Lo
oRE | L
T
|
1
1

- =~

i
DEVICE 8, TOS ALL DEVICES . :
ORE | ! I
SERIAL DATA OUTPUT
% o] ofalafafesfalafalalo]alen]e]

. s\ s\ N J

DEVICE 5 DEVICE 6 DEVICE 7 DEVICE 8

FIGURE 8. Serial Data Extraction for Array of Figure 6

7 www.fairchildsemi.com

veovdv.l



74F403A
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Absolute Maximum Ratingsote 1)

Storage Temperature —65°C to +150°C
Ambient Temperature under Bias -55°C to +125°C
Junction Temperature under Bias -55°C to +175°C
V¢ Pin Potential to Ground Pin -0.5V o +7.0V
Input Voltage (Note 2) —0.5V 1o +7.0V

Input Current (Note 2) —-30 mAto +5.0 mA
Voltage Applied to Output
In HIGH State (with Voo =0V)
Standard Output

3-STATE Output

-0.5V to VCC
—0.5V 10 5.5V

Recommended Operating
Conditions

0°C to +70°C
+4.5V 10 +5.5V

Free Air Ambient Temperature
Supply Voltage

Note 1: Absolute maximum ratings are values beyond which the device
may be damaged or have its useful life impaired. Functional operation
under these conditions is notimplied.

Current Applied to Output
in LOW State (Max)

twice the rated I (MA)

Note 2: Either voltage limit or current limit is sufficient to protect inputs.

ESD Last Passing Voltage (Min) 4000V
DC Electrical Characteristics
Symbol Parameter Min  Type Max Units Vee Conditions
Viy Input HIGH Voltage 2.0 \ Recognized as a HIGH Signal
Vi Input LOW Voltage 0.8 \ Recognized as a LOW Signal
Vep Input Clamp Diode Voltage -1.5 v Min | ljy=-18 mA
Vou Output HIGH 10% Ve | 25 lon = —400 LA (IRF, ORE)
Voltage 10% Vee | 25 ) loy=-5.7 mA (Q,, Q)
\ Min R —
5% Voo | 27 lon =—400 pA (IRF, ORE)
5% Voo | 27 loy=-5.7 mA (Q,, Q)
VoL Output LOW 10% Vg 0.5 v win |loL=8mA (IRF, ORE)
Voltage 10% Vg 0.5 loL=16 mA (Q,, Q)
4 Input HIGH Current 20 HA Max |Vy=27V
Ipvi Input HIGH Current
100 LA Max [Viy=7.0V
Breakdown Test
" Input LOW Current -0.4 mA Max |Vy=0.5V
lozu Qutput Leakage Current 50 LA Max [Vour=27V
lozL Output Leakage Current -850 LA Max [Vour=0.5V
los Output Short-Circuit Current —20 -130 mA Max |Voyr=0V
loex Output HIGH Leakage Current 250 LA Max |Vout=Vee
leoL Power Supply Current 170 mA Max [Vo=LOW

www.fairchildsemi.com
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74F403A

AC Electrical Characteristics

Ta=+25°C Ta=0°t0 +70°C
Symbol Parameter Veo=+5.0 Veo=+5.0V Units ; igure
C_ =50 pF C_ =50 pF umber
Min Max Min Max
tpHL Propagation Delay,
Negative-Going 7.5 14.0 7.0 15.0
ﬁtoﬁomput ns Figure 11
tpLH Propagation Delay, Figure 12
Negative-Going 11.0 205 10.0 22.5
TTSto IRF
tpLH Propagation Delay, 8.5 17.0 7.5 18.5
tomL Negative-Going 8.0 145 7.0 15.5 ns E:gﬂ;: I
CPS8O to Qg Output
tpLH Propagation Delay, 10.0 18.0 9.0 20.0
tpHL Positive-Going 8.5 155 8.0 16.5 ns Figure 15
TOP to Outputs Qp-Q3
tpHL Propagation Delay,
Negative-Going 95 175 9.0 19.0 ns E:gﬂ;: ]i
CPSO to ORE
tpHL Propagation Delay,
Negative-Going 8.0 15.0 7.5 16.5
TOP to ORE )
tpLy Propagation Delay, ne Figure 15
Positive-Going 12.5 22.0 1.5 25.0
TOP or ORE
tpLH Propagation Delay,
Negatve-Going L 125 220 1.0 25.0 ns E:gﬂ;: I
TOS to Positive Going ORE
tpHL Propagation Delay,
Positive-Going 7.0 13.0 6.5 14.0
PL to Negative-Going RF ns Figure 17
tpLH Propagation Delay, Figure 18
Negative-Going 9.5 17.0 8.5 195
PL to Positive-Going RF
tpLH Propagation Delay,
Apostatize-Going 10.0 18.0 9.0 20.5 ns
OES to ORE
tpLH Propagation Delay,
Positive-Going 8.5 155 7.5 17.5 ns Figure 18
IES to Positive-Going IRF
oL Tpaga_tlon Detay, 8.0 15.0 7.5 17.0 ns
MR to IRF
PHL %F:Z% Detay, 9.0 16.0 8.0 17.5 ns
tpzH Propagation Delay, 25 6.5 2.0 8.0
tpzL OE to Qq, Q, Qp, Qg 25 7.5 2.0 8.5 .
tpHz Propagation Delay, 25 6.5 2.0 8.0
tpz OE to Qq, Qy, Qp, Qg 2.5 75 2.0 8.0
tpzH Propagation Delay, 5.5 120 5.0 15.0
tpzL Negative-Going 5.5 14.0 5.0 15.0
OES to Qg
tpHz Propagation Delay, 5.5 120 5.0 14.0 ns
tpLz Negative-Going 5.5 14.5 5.0 16.0
OES to Qg
www.fairchildsemi.com 10




AC Electrical Characteristics continued)

Ta=+25°C Tp =0°to +70°C
Vec =+5.0V Voo =+5.0V i
Symbol Parameter e e Units ; lgu;e
C_ =50 pF C_ =50pF umber
Min Max Min Max
tpzH Turn On Time 8.5 21.0 8.0 24.0
—_— ns
tpzL TOS to Qg 8.5 20.0 8.0 21.0
toFr Fall Through Time 45.0 80.0 35.0 95.0 ns Figure 16
1 Parallel Appearance Time,
AP e ep -10.0 ~1.0 ~10.0 ~1.0
ORE to Qy-Q3
ns
1 Serial Appearance Time,
AS T PP -10.0 2.0 -10.0 20
ORE to Qg
AC Operating Requirements
Ta=+25°C Ta =0°C to +70°C
Symbol Parameter Ve =+5.0V Vee =+5.0V Units Figure
ccm ccmm Number
Min Max Min Max
tg(H) Set-up Time HIGH or LOW 1.0 1.0
ts(L) Dg to Negative CPSI 1.0 1.0 ns Figure 11
th(H) Hold Time, HIGH or LOW 3.5 3.5 Figure 12
() Dg to CPSI 35 3.5
tg(L) Set-up Time, LOW Figure 11
_—, = Figure 12
TTS to IRF 0 0 ns Figure 17
Serial or Parallel Mode Figure 18
tg(L) Set-up Time, LOW
. . Figure 13
Negative-Going ORE to 0 0 ns Figure 14
Negative-Going TOS
tg(L) Set-up Time, LOW
—_— — 3.0 4.0 ns Figure 12
Negative-Going IES to CPSI
tg(L) Set-up Time, LOW
[ — 14.0 15.5 ns Figure 12
Negative-Going TTS to CPSI
tg(H) Set-up Time, HIGH or LOW 0 0
tg(L) Parallel Inputs to PL 0 0
ns
th(H) Hold Time, HIGH or LOW 2.0 25
(L) Parallel Inputs to PL 2.0 25
twiH) CPSI Pulse Width 5.0 6.0 ns Figure 11
tw(L) HIGH or LOW 3.0 5.0 Figure 12
tw(H) PL Pulse Width, HIGH 4.0 5.0 ns Figure 17
Figure 18
twil) TTS Pulse Width, LOW Figure 11
Serial or Parallel Mode 35 4.0 ns F!gure 12
Figure 13
Figure 14
tw(L) MR Pulse Width, LOW 3.5 4.0 ns Figure 16
tw(H) TOP Pulse Width 4.5 5.5 )
ns Figure 15
twil) HIGH or LOW 3.5 4.0
twiH) CPSO Pulse Width 4.5 5.5 ns Figure 13
tw(L) HIGH or LOW 3.0 4.0 Figure 14
tRec Recovery Time
5.0 55 ns Figure 16

MRto Any Input

11

www.fairchildsemi.com

veovdv.l



74F403A

Timing Waveforms

L) | ()

S S e N N e N1/
I tiTh._ e L Rt
DS %tabl%mtublwhblm Stable ——————— 1.5V
> L[
IRF
t5 =0 tp ]

s N t
= (L)

Conditions: stack not full, E, PL LOW
FIGURE 11. Serial Input, Unexpanded or Master Operation

—» t, =0

IS } 1.5¥ 1.5V
ts

L ] | |
|
L

Conditions: stack not full, TES HIGH when initiated, PL LOW
FIGURE 12. Serial Input, Expanded Slave Operation

t(L) =ty (H)
_ / \ y /4 \
PO ‘l\ \ / 17777/
ig ty(L) *tw(H)J 1.5V
N
0 15V S, K55 2o
_ /
ORE
—tphL
t,=0 tp ——
T0S

(L)
Conditions: data in stack, TOP HIGH, TES LOW when initiated, OES LOW
FIGURE 13. Serial Output, Unexpanded or Master Operation

www.fairchildsemi.com 12




Timing Waveforms (continued)

oEs 1.5V

’ N

rec

|
z
-l

touL
ORE E— ZLSV
t,=0
T0S / 1.5V

Conditions: data in stack, TOP HIGH, IES HIGH when initiated
FIGURE 14. Serial Output, Slave Operation

TOP
ORE — 1 Sisy
teLn
f—— —]
teHL
Q=03 1.5V —— X NEW OUTPUT

Conditions: IES LOW when initiated, OE, CPSO LOW; data available in stack
FIGURE 15. Parallel Output, 4-Bit Word or Master in Parallel Expansion

MR 1.5V

rec

PL 1.5V

torT '
QO_ 03 1.5V

Conditions: TTS connected to IRF, TOS connected to ORE, IES, OES, OE, CPSO LOW, TOP HIGH
FIGURE 16. Fall Through Time

13 www.fairchildsemi.com
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Timing Waveforms (continued)

tW
PL 1.5V
— ls e— —> t|r| [ - th
0o~Ds 1.5V STABLE 1.5V
tpHL
IRF 1.5V
(Note B)
t,=0 < toLu
s
{Note A)
tW

Conditions: stack not full, TES LOW when initialized
NOTE A:TTS normally connected to IRF.
NOTE B: If stack is full, TRF will stay LOW.
FIGURE 17. Parallel Load Mode, 4-Bit Word (Unexpanded) or Master in Parallel Expansion

PL
—>ts<— —>th<— — th,|<7

Dg=D3 1.5V STABLE 1.5V—
>t~ =t
iES 1.5v5( 75v
~— tpyL—| e

iRF 1.5V 7£ 1.5V

-—— { ——

- 1.5V

Conditions: stack not full, device initialized (Note 3) with IES HIGH
FIGURE 18. Parallel Load, Slave Mode

Note 3: Initialization requires a master reset to occur after power has been applied.

www.fairchildsemi.com 14




PhySical Dimensions inches (millimeters) unless otherwise noted

1.243-1.270
0.092 (31.67—32.26)
(2.337;\ MAX
(2PLS) I fis] [18) [17] [16] [15] [ia] [13]

D032 OPTION 2

PIN NO. 1 (0.813} 0.260 +0.005
IDENT A RAD {6.604%0.27)
gy
/ Lzl (3] [al Tsd [6 T TzT 187 [8T Tao] Taa] Ta2]
OFTION 2 0.062 EJECTOR PINS
0.300-0.320 (1.575) OPTIONAL
{7.62-8.128) RAD 0.040
(1.016) 0.130+0.005
e 3.302+0.127) l
L [ % 0.145-0.200
r‘m) {3.683—5.080)
0.009—-0.015 f # T I
(0.229-0.381) _0.065 |
(1.651)

0.280 [ 0.125-0.145
+0.000 | ~—(7 12— 0075 +0.015 L " 0.01820.003 ’} L (3.175—3.556)
0.325 075 +0, (0.457 £ 0.076) MIN
Zoos | MIN | Y ETET (0.457_0.017;2

(5.255 *aggf) ! 0.100:£0.010 90°+4° TYP
-0 {2.54 £0.254)
TYP

N24C (REV F)

24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-100, 0.300 Wide
Package Number N24C

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected 1o result in a significant injury to the www.fairchildsemi.com
user.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.
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