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WIRELESS PRINTER SHARING
SAMROENG THUNNOK

ITTICHA! ARUNSRISANGCHAI ADVISOR
1994

ABSTRACT

In general,the microcomputer must be used with only one printer and
must be at the same place. In limitation of signal wire'slenght,that can not use
long wire. The long wire makes mistake when transfer data. If there are more
than one computers,and some ones are far from the printer .In this case,must
require to buy the printer as the number of microcomputers.To do like that,get too
more expensive and not convenient. But if they have a Wireless Printer Sharing.
the expenses will reduce and make more convenient for the user.

The Wireless Printer Sharing can command print immediately from the
microcomputer. The command of general printer can use without specially

software.
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‘OTOROLA

‘EMICONDUCTOR
ZCHNICAL DATA

Encoderandl)ecoderPaks
CMOS

These devices are desigred to ba used as ancodat/decodar pairs in remote con-
1ol applications.

The MC145026 encodes nine linas of inlormalion and sarially sands this inferma-
lion upan racsipt of a \ransimit enable (TE) signal. Tha nine lines may be encodad
with trinary dala (low. high, or opan) of binary data (low of high). Tha words ars
wransmittad twice par ancoding sequenca 1o increase security.

The MC 145027 decoder recaives tha sacal stream and interpats fjve of the trinary
digits as an address code. Thus, 243 addresses ar passibla. If binary data is used
1t the ancodar, 32 addresses are possible. The ramaining setal informalion is inter-
Sated as four bits of binary data. The vaiid transmission output {VT) goes high on
the MC 145027 whan two condilions are mel, First, wo addressas must bg consacu-
tively racaived (in one encoding sequenca) which both match the local address.
Sacond. the 4-bits of data must malch the last valid data raceivod. Tha active VT
ndicatas that the information at the Jala output pins has baen updated.

ha MC 145028 decodar traats 2l nine trinary digits as an address which allows

19,683 codes. I binary Gala is encodad, 512 codes ara possibla, The valid transmis-
sion output {(VT) goes high on the MC!1 45028 when two addresses are consaculivaly
recoived (in one ancoding sequance) which both match the local address.
o Oparating Tamparalure Ranga: ~40° 10 85°C
Very-Low Standoy Curront lor the Encodar: 300 nA Maximum @ 25°C
Intedaces, with RF, Ultrasonic, of lnfrared Modulators and Demodulators
A0 Osaillator, No Crystal Raquirod
Hign External Compunent Tolerance; Can Use 5% Componenis
Internal Powar-On Raset Forces All Dacoder Outputs Low
For Inirared Applicatians, See Applications Nots AM1016
+ Operaling Voltage Range: 451018V
« Low-Valtage Varsions Available —_

§C41342: 2510 18V Version of the MC145026

5C41343: 2.8 10 10 V Version of the MC145027

SCA1344: 2.810 10 V Varsion'of the MC 145028

'

PIN ASSIGNMENTS
Al d—_w_P Voo
A2 15 1) DATA QUT
A nTe
! b f1c
A

Crc
Ae/0% ] Rg

A107 {] 100 A309
Vss Q8 9

AR08

MC145027
SCH3
DECOOERS

W

MC145026

MC145027

MC145028
SC41342
SC41343
SC41344

P SUFFIX
PLASTIC DiP
CASE 648

D SUFFIX
S0G
CASE 751B

DW SUFFIX
SOG
CASE 751G

ORDERING INFORMATION

MC145026P, SC41342P Plastic OIP
MC 1450250, SC413420 S0G Package
MC145027P, SC41343P Plastic OIP

MG 1450270\, SC413430W SQG Package

MC145028P, SC41344P Plastic CiP
MC1450280W, SC413440W SOG Package

aqQ 15 {1 Voo
a2 Q2 1S A6
A3 A7
M Qe 130 A3
as (s 12{) A9
8 48 ngvr
¢ g7 10 {1 RyCy
vss (8 9 b DATAM

MCI45028

SCL13U

DECOOERS

MOTOROLA CMOS :\PPi.ICAT!ﬂN‘SPEClFIC DIGITAL-ANALOG INTEGRATED CIRCUITS




MC145026°MC145027+MC145028
SC413420SC41343+SC41344

Rs  Rrc
cre
e onl 1l n
3PN
i foscuton || <4 OATASELEGT| 15 0aTA
- e OIVIBEN BUFFER ot
L ENABLE

o 651 TRINARY
. 5o DETECTOR
AS06 S
ot L KT

3 Voo = PIN 16
AgD8 m— Vgg =PING
A3D3

vI
% oo
CONTROL g™ 08
LoGIC ’G:_ 2 n
&M = o7
e x S
% Lot 5 208
SEQUENCER CIRCUI 5 12
l s 4 3 2 L‘ < ™ > 09
e .
2l §_ﬂ
2 3 (. DATA 3 DATA
. o< EXTRACTOR N
A
s 15 o, p ca Voo = PIN 16
AS _d 10 ’:- Vss-P|N8
r— Ay —
= Ay =

Figure 2. MC145027 Decoder Block Dlagram

MOTORQLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS



'C145026¢MC145027+MC145028° :
C413424SC41343+5C41344 i

LOGIC

)
]
|
I
{
|

SEQUENCER CRCUT
g 4 7 8 $ 4 3 2 !
$-8r

22 § SHET
f REGISTER

5 oV OATA 9 oaa
<0 EXTRACTOR N

15
AB =
1 g 7 LT CZI: Npop =PIN16
A7 1 -
bd —E‘ Ry = Vgg s PINS
T

a1 N

Figure 3. MC145028 Decoder Block Dlagram

MAXIMUM RATINGS?® (Voltage Raferenced to VSs) N T il Fsctonci

Symbol Parsmeter Vailve Unit cuitry 1o guard against damage due

o high static voltages or electric

Voo DC Supply Voltage (except $C41343, SC41344) HSmw+18 v fields. However, precautions must

v OC Supply Voltage {SC4 1343, SC41344 onl 0510410 v be taken to avoid applications of any

00 upply Voltage § L only) 4 voltage higher than maximum rated

Vin DC Input Voltage 050 Vpps | V voltages 1o this high-impedance cir-

v 0C Output Voita 0.5t0 Vpp+0.5 v cuit. For proper operation, Viy and

out pUtaoiiey BD Vout should be constrained to the

lin 0C Input Current, per Pin +10 mA rangs Vss < (Vin of Vout) S VOO-

lout 0C Output Current, per Pin +10 mA
Pp Powaer Dissipation, per Package 500 mW
Tsm Storage Temporature 6510 +150 "
TL Load Temperature, | mm from Casa for 10 Seconds 260 e

* paximum Ratings are those values beyond which damage 1o the devica may occur. Funcgonal
aperation shauld be restictad to the firits in the Electrical Charactaristics tables of Pin Dascrip-
tions saction,

MOTOROLA CMOS APPLICATION.SPECIFIC DIGITAL-AMALOG INTEGRATED CIRCUITS
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ELECTRICAL CHARACTERISTICS — SC41342 (Voitage Referenced o Vgs)

Guarsnieed Limit
Symbol Charscteristic Veo _40°C 25°C +85°C Unlt
Min Max Min Max Min Max
VoL Low-Level Qutput Voltage 2.5 - 0.05 - 0.05 — 0.05 v
{Vin =0 Vor YD)
VoH High-Lavel Output Voltage 25 2.45 — 2.45 - 2.45 — v
{Vin =0 VorVpp) .
viL Low-Lavel Input Voltage 25 - 0.3 — 0.3 - 0.3 v
{Vout =05 Vor2.0V)
ViH High-Level Input Voltage 25 2.2 - 2.2 —_ 2.2 — v
(Vout = 0.5 Vor 20V)
oM High-Lavel Output Current 1 2s 0.28 —_ 0.25 - 0.2 — mA
Vout = 1.25V)
oL Low-Level Output Current 2.5 0,22 - 0.2 ~— 0.16 -— mA
(Vout = 0.4 V)
it Input Current (TE — Puflup Davica) 25 - - 0.09 1.8 - - oy
Yin Input Current {A1.AS, A&/D6-A9/09) 25 — — —_ 228 —_ - A
100 Quiascent Current - 25 - -_ — 0.05 - — pA
l&d Oynamic Supply Cument (fc = 20 kHz) 25 - - — 40 —_ - A
o

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS



MC145026*MC145027«MC145028¢
SC41342+SCA1343+SC41344

ELECTRICAL CHARACTERISTICS — 5C41343 and SCA1344 (Voltage Roferenced v Vgg)

Guarsnteed Umit
Symbol Cherscleristic Yoo —40°C 25°C +85°C Unit
v
Min Max Min Max Min Max
vou Low-Level Output Voltage 28 -—_ 0.0 — 0.05 — 0.05 v
{Vin =0 V or VpQ) 5.0 - 0.05 —_ 0.05: —_ 0.05
10 - 0.05 — 0.05 —_ 0.08
VOH High-Level Output Voltage 28 215 | — 275 2.75 - v
{Vin =0 VorVpp) 5.0 4,95 —_ 4.95 — 4.95 —_
10 995 | — 9.95 9.95 -

Vi Low-Levei Input Voitage v
(Vout=2.3Vor05V) 28 — 0.84 — 0.84 — 0.84
Vout=4.5Vor0.5V) $0 - 1.5 - 1.5 — 15
(Vaut=9.0Vor 1.0V) 10 - 3.0 - 3.0 —_ 3.0

ViH High-Lavel Input Voltage v
(Vout=0.5Vor2.3V) 2.8 196 | — 1.96 - 1.96 —_
(Vour=0.5VordsV) 5.0 35 —_ 3.5 —_ s -—

(Vour = 1.0Vor9.0V) 10 7.0 —_ 7.0 — 7.0 -

IoH High-Levsi Output Current mA
(Vout= 1.4 V) 28 073 — 0.7 — {-08| —

Voyt = 4.5 50 | -059 | — -0.5 — | 04 -
{(Vout=9.0V) 10 -13 —_ -1.1 —_ -0.9 —

oL Low-Level Output Current mA
(Vout 0.4 V) 28 0.35 — 0.3 — 0.24 -

(Vout =0.5V) 5.0 0.8 —_ 0.6 — 0.4 —
(Vour= 1.0V 10 5 _ 29 - 23 -

bin laput Cumrent — Data In 10 - 0.3 = 0.3 —_ £1.0 pA

Yin Input Cumrent 2.8 -— — — “$30 _— -— A
A1-A5 (SC41343), 5.0 - — - £140 — -

A1-A9 (SC41344) 10 - —_ —_ — -
+600
Cin input Capacitance (Vin = 0} —_ —_ — — 7.5 —_ — oF
190 Quiescant Cumrent 28 - - | - 50 - - A
5.0 - — —_ 75 — —
10 —_ - - 150 — —

1dd Dynamic Supply Current 28 - - - 300 — — nA

(I = 20 kHz) 5.0 - - - 500 - -
10 — — — 1000 — —
e

MOTOROILA CMOS APPLICATION-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS




MC145026°MC145027°MC145028¢
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SWITCHING CHARACTERISTICS — MC145026, MC145027, MC145028, and SC41342° (C_ = 50 pF, Tp = 25°C)

Guaranieed Umit
Symbol Cheracterisiic Yoo Min Max Unit
TLH. Output Transition Time ’ 5.0 — 200 ns
THL {Figures 4 and B) 10 — 100
15 —_ 80
t Data In Rise Time {Decoders) ’ 50 - 15 ns
{Figure 5) 10 - 15
15 - 15
] Data In Fall Time {Dacoders) 5.0 - 15 ps
(Figure 5) 10 - 5.0
15 —_ 4.0
lose Encoder Clock Froquency 5.0 0.001 20 MHz
{Fiqure 6) 10 0.001 5.0
\5 0.001 to
f Decoder Fraquancy (Ralerencad to Encodar Clock) 5.0 1.0 240 xHz
(Figure 14) 10 1.0 410
15 1.0 450
™ TE Pulsa Width (Encodars) 5.0 85 —_ ns
(Fiqure 7) 10 20 L
15 20° —

“Also soe next Switching Charactarisscs table for 2.5V specilications. .

SWITCHING CHARACTERISTICS — SC41342 (C_= 50 pF. Ta = 25°C)

Guaranteed Umit

Symbol Charscteristic Yoo Min Max Unlt
TLH Output Transiton Time 2.5 — 450 ns
HHL (Figures 4 and 8) |
fose Encoder Clock Frequency 25 1.0 250 kHz

(Fiqure &)
tw TE Pulss Width 25 B - ns
(Figure 7)

SWITCHING CHARACTERISTICS — SC41343 and SC41344 (C(_ = S0pF. TA = 25°C)

Guaranleed Umit

Symbol Chsracteristic Yoo Min Max Unht
TTLH. Output Transigon Time 28 — 320 ns
tTHL (Figures 4 and 8) 50 _ 200

L 100

[ Data In Rise Time . B 28 — 15 us
(Figure 5} . 5.0 -— 15
10 —_ 15

] Data In Fall Time 28 -— 15 s
(Figure 5) . 5.0 - 15
. 10 - 5.0

t Dscoder Frequancy (Referencad lo Encoder Clack) 28 1.0 100 kHz
{Figure 14) . S50 1.0 240
10 1.0 410

MOTOROLA CMOS APPLICATION-SPECIFIC DIGITAL-ANALCG INTEGRATED CIRCUITS
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OPERATING CHARACTERISTICS

MC145026

The encoder sarially transmits lrinary data as defined by the
state of the Al through A5 and A6/D6 through A9/09 input
pins. These pins may be in either of thres statas (low, high, or
open) allowing 19,683 possible codes. The lransmil sequence
is initiated by a low level onthe TE inputpin. Eachtimethe TE
input is forced low, the encoder outputs two identical data
words. Batween the two data words, no signal is santfor three
data periods. !f the TE input is kept low. the ancader continy-
ously transmits the data word. See Figure 10.

Upon power-up the MC145026 can continuously transmit
data as long as TE remains low. The device can transmit two-
word sequences by pulsing TE low. However, no apglication
should ba designed to rely upon the first data word transmitted
alter power-up, because this first word is invalid data.

Each transmitted trinary digit is ancodad into pulses (See
Figure 11). A logic zero (low} is ancoded as two consecutive
shortpulses, alogicone (high)astwo consecutive long pulses,
and an open (high-impedancs) as a long puise followad by a
short pulse. The input state is determinad by using a weak
“output” device o try to force each input first low, then high. It
only a high state results from the (wo tests, the inout is as-
sumed 1o ba hardwired to V. Y only alow state is obtained,
the inputis assumadtobe hardwired o Vgs. fboth a highand
alow can ba forcad at an input, an apen s assumed andis en-
coded as such. The “high and "low” levels are 70% and 30%
of the supply vollage as shownin'the Elactrical Characleristics
Table. Tha weak “output” device sinks/sourcas upto 110 WA at
a5 V supply leval, S00 A at 10 V., and 1 mA at 15V.

The TE input has an internal pullup device so that a simple
switch may be used to lorce the inputlow. While TEis high, the
encoder Is complatsly disablad, the osciltator is inhibitad, and
the current drain is reduced to quiescent current. Whan TE is
brought low, the oscillator is started, and the transmit se-
quence begins. Theinputs are then sequentially selected, and
determinations are made as to the input logic states. This in-
formation is serially transmitted via the Data Out pin.

MC145027

This decoder receives the serial data from the encoder and
outputs the data, if #is vaiid. The transmitted data, consisting
of two identical words, is examined bit by bit during reception.
The lirst five trinary digits are assumedtobethe address. lithe
received address matches the local address, next lour {data)
bits are internally stored, but are not transterred to the output
datalatch. As the second encoded word is received, the ad-
dress must again match. If amatch occurs, the new data bits
ara checked against the previously stored data bits, It the two
nibblasof data (four bits each) match, the dataistransterred to
the output data latch by VT and remains until new data re-
places . Atthe same lime, the VT output pin is brought high
and remains high until an error is received or until no input sig-
nal is received for lour data pariods. Sae Figure 10.

Although the address informationmay ba encoded intiinary,
the data information must b either a one or 3 zero. Alrinary
(open) data fine is_:i)ecoded as alogicone.

MC145028

This decoder operates in the same manner as the
MC145027 axcept that nine address lines are used and no
dataoutputis available. The VT outputis usedto indicate that
1 valid address has baen receivad, For transmission security.
wo identical transmittad words must be consecutively re-
caived belore avalidtransmission output (VT) signalis issved.

The MC145028 allows 19,683 addressas whan trinary lev-
ols are used. 512 addresses are possible whan binary levais
ara used.

PIN DESCRIPTIONS
MC145026 ENCODER

A1 through AS, AB/D6 through A9/Dg (Pins 1 through 7,
g, and 10)

Theso address/data inputs are encodad and the data is sant
sarially from the encodar via the data out pin.

Rs, Ctc, RTc (Pins 11, 12, and 13)

These pins ara part ol the osciliator section ol the encodar.
See Figure 9.

i an external signal source is usad instead of theinternalos-
cillator, it should be connectad to the Rg input and the RTC and
CTe pins should be left open. ’

TE (Pin 14)

This active-low transmit enable input initiates transmission
when lorced low. An intarnal puliup device keeps this input
normally high. The pullup currant is specitied in the Elactrica!
Characteristics tabla,

Data Out (Pin 15)

This is the output of the encoder that serially presents the
ancoded data word.

Vss (Pin 8)

The most-nagative supply potential. This pin is usually
ground.

Vpo (Pin 16)
The most-positive power supply pin.

MC145027 AND MC145028 DECODERS

A1 through AS (Pins 1 through 5) — MC145027
A1 through A9 (Pins 1 through 5, 15, 14,13, and 12) —
MC145028

These zra the local address inputs. The states of these pins
must match the appropriate encoder inputs for the VT pintogo
high. The local addrass may be ancoded with trinary or binary
data,

D6 through D9 (Pins 15, 14,13, and 12) - MC145027
ONLY

These outputs presant the binary information that is on an-
coder inputs A6/06 through A9/09. Only binary data is ac-
knowledged:; a lrinary open at the MC 145026 ancodaer is de-
codad as a high lavel (logic 1).

MOTOROLA C!OS APPLICATIOM-SPECIFIC DIGITAL-ANALOG INTEGRATED CIRCUITS
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R{, C4(PIns6,7)

As shown in Figures 2 and 3, these pins accept a rasistor
and capacitor that are usad to determine whethaer a narrow
pulse or wide puise has been received. The time constant Ry x
C1 should be set to 1.72 encoder clock pariods:

Ry Cy = 3.95 Rrc C1C.

Ro/Cz (Pin 10)

As shown in Figures 2 and 3, this pin accepts a resistor and
capacitor that are used to datect both the end of a recaived
word and the end of a transmission. The lime contantR2x C2
should be 33.5 encoder clock pariods (four data periads per
Figure 11): R2 C2= 77 ATC CTC. Thistime contantis used to
datermine whether the data in pin has remainad low for four
data periods (end of transmission). A separate on-chip
comparator looks at the voltage-equivalent two data periods
(0.4 Ry C2) to detect the daad time betwean received words
within 3 transmission.

-

YT (Pin 11) »

This valid transmission output goes high alter the second
word of an encoding sequence when the foliowing conditions
are satisfied: '

{1)the received addressaes of both words match the local de-
toder address, and

(2) the recseived data bils of both words maich,

VT remains high until either a mismatch is received or noin-
put signal is raceived lor lour data periods.

Vs (Pin 8)

The most-nagative supply potantial.
ground.,

This pin is usvally

Voo (Pin 16)
The most-pasitive powar supply pin.

This oscillator operates at a frequency delermined by the
externat RC network; i.e.,

1

f o et
23Rtc Crc’

{Hz)

for 1 kHz <1 < 400 kHz
whare: CTC' = CTC + Clayout + 12 pF
Rs=2RtC
Rg 220k
Rrc 210k
400 pF < CTC < 15 0F

The value for Rg should be chosen to be > 2 times RTC.
This range ensures that current through Rg is insigniticant
comparedto current through RTc. The uppaer limitfor Rg must
ensura that RS x 5 pF (input capacitance) is smail compared
o RTcx Cte.

For frequencies outside the indicated range, the lormutais
lass accurate. The minimum recommended osciiation Ire-
quency of this circuit is 1 kHz. Suscaptibility io extarnally in-
ducsed noise signals may occur lor fraquancies below 1 kHz
and/or when resistors wlifized are graater than 1 MQL

Figure 9. Encoder Osclllator Information
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ENCOOER
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ENCOOER ~ v e 2 =2gNzT8ASR T UEILLL rzz8aN 234
et Y, VUL SOV AT Jnnn
(PN12) o
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) L, i\ 51 &1 7701 ANV 12 7113 /e - o ‘ULJL_
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]

1 I

r - ENCOOIG SEQUENCE 1
|
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Figure 10, Timing Diagram
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Figure 11, Encoder Dala Waveforms
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DOES
THE SBIT gN%Ei\sr;
e JOORESS. AODRESS MISHATCH
PINS?
STORE
THE
4.8IT
OATA
DISABLE VT
ON THE 1ST
DATA MISMATCH
LATCH DATA
ONTOOUTPUT
PINS AND
ACTIVATE VT
OISABLE
vT

Figure 12. MC145027 Flowchart
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OISABLE VT ON THE IST
ADCRESS MISMATCH
RID GNORE THE REST
OF THIS WORD

AGTIVATE VT

DISABLE VT

Figure 13. MC145028 Flowchart
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Voo = 15V

{max (H2)
{REF. TO ENCODERA CLOCK}
g
1
4

Voo =5V

1 3 i + [ " 1 3 1
T T L] T T

10 2 2 L) S0
Cigyout (9F) ON PINS 1-5 {MC14S027); PINS 1-5 AND 2-15 (MC145028)

Figure 14. Imay vs Ciayout — Decoders Only
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MC145026°MC145027°MC145028+
SC41342+S5C41343+SC41344
v v
Voo TE 00 00 v
( L +— o
o ol
e LT |, T "I ey
= 1= = |1
5 Lew i 1s g o | —A2r §
TRINARY —l_ Ne s
ADORESSES .d_'\”_L_g § _Z__J’£ TRINARY
PR 3, t | roomesses
4] Meusos A1 Mcteso2? | ¢ e
Le} das 5] oR fe] 1} on s asé }
g| Sschxz |3 Ci- SCAIH3 (15
BRs L 12_1re :—I-: ! i g:
481 o7 9] ey = n
BINAY “ 10 " 19 2 28
DATA ~,_9.08 'y e 09 \
L L 0 [] R2 2 C2
L 6] )
REPEAT OF
ABOVE
REPEAT OF
ABOVE
C1¢” = CTC + Clayout + 12 pF
1 100 pF S Cyg $ 15 pF
loge #—— Ryc 210%:Ag~2AtCc
23R1cCTC Ry210k
Cy 2 400pF
R(Cy = 3.95 RTCC i p
1Cy TCcCTC Ry 2 100k
R2C2 » 77 RTcCrC Cp 2700 pF
Example R/C Vsiues
(Al Reslstors and Capacitors sre £5%)
(€1c = Crc + 209F)
lose (kHZ) | RTC Crer Rg Ry Cy Ry Ca
362 10k 120 pF 20k 10k 470pF | 100K 910 pF
181 10k 240 pF 0% 10k 910pF | 100k { 1800 pF
88.7 10k 490 pF 20k 10k 2000 pF] 100k 3900 95
426 10k 1020 pF 0% 10k 3000 pF} 100k 7500 pF
2.5 10 2020 pF 0k 0k | 3X0pF| 100k | 0015 uF
8.53 10k 5100 pF 0% 10k 0.02uF| 200k 0.02 uF
171 50 k S100pF | 100k 50k 0.02pF| 200k 0.1 uF
- Figure 1S. Typical Appiication
©
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MC34001, MC350(P

MOTOROLA MC34002, MC35002
MC34004, MC35004

JFET INPUT OPERATIONAL AMPLIFIERS JFET INPUT
Thess low cast JFET [nout coerational amagliliers combine two OPERATIONAL AMPLIFIERS
state-of-the-art tinear tecnaolagies an 1 single moanalithic inte- SIUCON MONOUTHIC
grated circunt. €3cn internaily compensataa coerational amoiifier INTEGRATED CIRCU(TS
Nas wall matcnea high voltage JFET inout cavicas for low inout {

———Jrtsarvoitage: The 3IFET tecnnology orovides wide danawidths

and last staw rates with low inout bias currents, inout offset cur- . G SUFRX ME24001, UCILOAY 1.
rents. and suogiy currents. METAL PACXAGE (Too View)
The Motorota 3IFZT (amily offars single. dual and aquad coer- CASE 60104 Ne
~

ational amolifiers wnicn are oin-comoanble with the industry stan-
dard MCTTd1, - MCi<53. 3na the MC240TLMJ24 brootar cevices.

The MC35001/35002/25004 series arw soecfiea aver the mulitacy tnverting AL

) Quroue

Inout
ooerating iemoerature range of =33°C (0 ~125°C and the Non {{"ij,‘"
14C24001/34002/34004 series are soecilied from 0°C to ~70°C. g e © i
2 Rt Vet
* Inout Offset Voltage Ootions of 2.9, £.0. 3nd 10 mV Maximum
Ve
. “C

Low Inout Bias Current -— 40 oA ,‘\‘\ “

Low Ingut OHset Current — 10 oA Quroue &>, ———..\°"""" 3 “G3s007
. . | -

Wide Gain danagwiath — 4.0 MHz2 ot

tnout A \‘J;-" “"

)N Invermng  (Too View)

Inowt 3
e High Si A — 13\
igh Slew Rate 3 Vius Numnvqmnqa\,\/ 2} Noninverting
e Low Suooly Current — 1.3 mA oer Amolifier Inout A wge Imout3

Hign Inout Imosdance — 1012 0

High Cammon-Moage and Suoply Yoitaqe Aejection Aancs —
100 48 { N

Industry Standard Pinouts ' V I 1 N '\
4

QRDERING INFORMATION

r P SUFAX U SUFFIX &
Qo Amo l Temoerature | | PLASTIC PACKAGE  CZRAMIC PACXAGE
Functica Oevies Range | Prexage CASE 526-05 TASE 53102

| MC22001A0. 30, 0 1 | 303 |
[MC310014G. 2G. G | 549 70 | MetCan l O SUFFIX
S BT EE i {Prasuc OIP @ PLASTIC PACKAGE
ngle - h 1 . e
s [ Mcs1001aU. 3U. U i i Cecamic DIP . ' oy CAsSE 75102
| MC35001AG. 3G. & I _35:0 -125°C 1 Metat Can | W,
| MCIsc0tAU, 3U. U t Cararmic NP | . Oftwet Nun (D
| MC2:00240. 30. O ; i so-8 | N IR G ucza00,
— !-——-—1 Nomirve 1IROu T wess001
MC34C02AG. 3G. G ! gt -3orc | _Metat Can veg ZOtwe Mon {Too Viewt
o 14C24C02AP, 2P, 2 1 ETT I —_—
ual '\——_—_——J, -
MCS20024U, 32U U | | Caramuc OIP Outout A= TVee
{MCIS00ZAG. 3G.G 1 5310 - 1257 L Mol Caa | tnoua A {L':> ..Q“m' ey
§ MC35302AU, 3U. U 1 { Caramrc OIF " s T
ggy-' ;\:'_LI (T30 View)
1 MC2100480. 0 ] 30-14 __3v
| MC30048L | i 3t -30C [ Cacamic OIP
Quad  |AcTo0aer. 7 : { Plasne O D e .
. 134C380048L_ © '-35 0 ~125°C | Cerarme DIP vl ] Qur4
— -
] N
nows 12 >
vee &
LI S
e rd
vf | ) D SUFFIX e
i L SUFFIX ? SUFFAIX PLASTIC PACKAGE Oue :E._'
CERAMIC PACXAGE PLASTIC PACXAGE CASE 751402 — )
CASE 33228 CASE 34806 $Q.14 MC24004, MC33004 (Too View)
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MAXIMUM TATINGS

H T MCI%001 MC34001
i . » MCas002 MC24002
) Aating Symoal | MCI5004 MCI4004 et -
| Suceiv Voltage o Mes -2 -18 v,
i H ez -2 -8
OiMferantial Ingut Yaltaqe t hn =10 =10 )
| tnout voltage Ranqe ‘hoR =20 i =18 E A
i Qutout Shon-Circust Quration K Canunuous !
! Qoeraung Amotent Temoarsturer 5 ' =33to ~12S Jto =70 z
Aange !
Qoeranng Juncnon Tamoerature ' vy ) < ;
——Metal ind Caramic Pacrages | | nso
Plasuc Pacxages K H - t1s .
Storage Temoerature Aange i Tug i T
Metat 3nd Ceramic Pacxages ' { =3St10 -150 | -3510 -150
Plasuc Picxaqes ! ! - ~3510 ~125 ¢

ZLECTRICAL CHARACTERISTICS IV « =18V, Vez « -1§Y. Ta » 15" uniess otharwise noted).

. Symoot | MC25001/35002/33004 | MC3400 1734002734004 |

Charactardstic ! Min  Typ i Max Min | Typ | Max | Unit
i tnout Offset Yoitage 1Rg < 10 W i o ; | mv
: MCISQOXA, MCI400XA - 19 1 0 - I 1.0 2.0
: 14C3500X8. 4C1400X8 i L= L0 5.0 - 30 | so
! MCISCOX. MC2400X ! - 50 10 — ! 50 b o
'l Aserage Temoaratura Coerficient of Inout Qftset Voltage gl — L I — 1 0} = i oavrc
| g %10, Ty = Tigu 13 Taign iNote 1t i ' i : !

tnout Offset Current (Ve = O (Note 11 | "o ; i ; 2A

: *ACISAOXA, MCIL00XA 1 i - Q 25 — | 5 i 30

11C1500X8. 1C300X8 ! L U ), | 100
MCI500X, *4CI400X 1 i S 7 100 - % 1 oo i

! inout 3ias Current (Vesg « 01 (Note 2 i s ¢ - ! i boaA
2CIS00%A, MC3L00XA I o= E R 11 — 1 30 ! g0
1AC2$00X8, MCI200X8 | - 10 100 - l 0 | 200
*ACIE00X. MC3400X ! - 0 ;200 - 50 1 100

| tnout Aesistanca L LA A — itz — i

| Cammon Moda Inout Yaltage Aange N VAR R & =1 i w15 | - Y

| ; 2z | | -zl

Larqge Signai Vattage Gain (Vg = 210V, A = 20% §oAvoy 3 l imv
MCISCOXA, MCJ200XA ; 007180y~ 30 | 150 —
31C3500X8. /MC3400X8 ' 3 150 | — 30 | 150 —_
AMC35C0X, *4C2400X ! H 100 1 — S0 100 -

Qutout Voitage Swing Yo i =12 =212 ) = P

1R > 10 v i 212 zra i - zvocl 211 ] -
1AL » 2.0 & : s b g3l o~ i ! i

Common Mode Rejeciion Aauo 1”Rg < 10 | CMAR | 1 i a8
C3500XA. MC3400XA 3 20 100 - 10 ‘ 090 | —
MC2500X8. \C3200x3 : e oo - 3¢ ¢ 100 i~
1CISCOX, 4C3I00X: H R - At 70 0 100 | —

Suooiv Voltage Aejection Aauc 1Ag < 10 W 1Nore 3! { 2SAR \ . ; ! a8
$4CISCOXA, MCIICOXA : 1 00 [ — 0 ) oo i —
11€25C0%3, MC22C0X3 ‘ 0,0 i — 30, 100 -
}4CIS60X, MCI4CAX e 0 lwco | o— |

Sugoty Current tE3cn Amonlien ‘ ) i ! ) mA
MC3SCAXA, MCILCAXA i - e | o2s - 14 s
MC3500X 8. MC2200X3 { - L X - ] 14 2.5
*AC3SG0X, MC200X i - 4 ur - i 14 L7

T
i Stew Rate 1A, « 21 . 33 - 13 0 -~ - 31 e fus
Gan-3anawigtn Product bosaN -t 0 ., - — | 10 i = i MKW
Sauiveient Inout Noise Valtage P ta - PA- TR - [ 25 i — AVIV AT
(R = 100 {1 { = 1000 Her ; ) ! i
s ; - =
L_3Suivatent Inout Noise Current tf » 1CCO RO : - .- DX« A l - 1 %01 1 - i aNVHE
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ELECTRICAL CHARACTERISTICS Ve o -5 Y. ez

v <1373 @ Tig i3 Tuyen Note 1L

MCIS081/35002/35004 | #MC32001/34002734004 §

Aharactenste Symoot | Min Tvo ¢ Mex | ‘ln Tvo | Mex | Unst
Inout Ctsa( Valtage 1Rg < 10 XY  hg H : mv
MCIS00XA, MCSI00XA i | -, = ! 0 - - £0
MCJ200X8, MC2400X8 i Po= = - - 1.0
. MCIS00X, MC3400X ! LT - - 13
Inout OH1et Current (Voy = O {Nate 2) HER T I | : 1A
MC3%00XA, MC3I400XA [ - | - 0 - - 1.0
MC2500X8, MC2400X8 | -1 - 10 - =)
LIC250aX, MC3H00X ‘ I - - 40 — - 1 40
Inout 3ias Current IVgyg = 01 [Nate 2 i ohe ! i aA
WC2500XA, MCI400XA J b = =1 = - = 0
MC3$00XT, MSITUXS 1 ha i R -} — |- 30 .-
MC2200X, MC2400X | l - - 30 - = 3.0
Cammon Moaa inout Voitage Range ! wen Pantl = - XL I R | v 1
Lacge Signat (Vg = =10V, R = 2.0%) l Avou i ' Vimv
~ . MC3S00XA. MCIHO0XA HEN - s - -
MCISO0XB. MCIICOXS | LR - - 9 e |
MCIS500X. MC3400X i 1~ — iS4 = —
Outout Voltage Swing o] ] : A
1A > 10 % ! =2l — = a2 - | -
R » 200 ; =0} — ' = sl - | -
Cammon Mode Refecuion Aata tAg < 10 %)  CMAR ! i 28
JACSSQOXA, MC3200XA i 30 - !~ 0 ' - -
CISCOXE, MC2400X8 | 20~ ¢ = 0 = -
MCI590X, MC24C0X i N - - n - -
| Suoowy Voltage Aejection Aauo (Rg < 10 ) tNote 3 2SAR * & | A =3
MC3S00XA, MCIL00XA I 0 i — i =, 0] — § -
MC2500X 9, MC2400X8 : 100 —- 1 = 0 4 - -
MCIS00X, MCI4C0X : 0 = - M -1 -
Suooty Current (Eacn Amotifier) Y o\ & ! ' | mA
MCISO0XA, MCILOXA h - — ] 23 - = 2.3
MC3$C0XS, *MCI400X3 | Y4 ed iy, - - 18
*ACISGOX, MC2400X ) — — 1 10 - i — : 10

NOTES:

23]

Tiow = =35°Clar MCIZ00T.MCIOGT1AIS001S
MCIS002MCILALAVIEC013

MC2$004150048

» 0°C ler MCI40017340G1 4 340018
MCUA00YI10024/340022

MCSLO0 340048

Tmgn ¢ - 125'Clar MCISO01, MCTS001 1350018
MCISAYMCTIATA280078

MCTS00U380048

* < 70°C lor MCTL001/24001/340018
JACILO0 Y I400TAI 310018

ACSACOA 340048

12} The incut 0128 Qurrents 200roTumatary douate lor every 107C risa w1 unc.
non temoararure, T Jue (0 vmited test ime, (Ne NOut 01as CUIrPFI3 Jre
a0t esated 19 [uncon tamoerature, Ut of 3 Neat pnt i3 recommenard
il inout Jras current is 10 0€ X201 (O 3 MiInvmum,

131 Sucoty vaitaqe reiectian (200 i3 Messwred 107 J01h JUCONY MagMmiudes -
ncreanng gr cecressning , -ty
Jracnce,

[8) Uniess otherwis 1gecifiad, (e 3010 Mammum neqanve «out voit-
1G€ 13 4Quit 1D INE NEG Ve DOWE! TUOOIY.
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TYPICAL PERFORMANCE CHARACTERISTICS

FIGURE 1 — INPUT 91AS CURAENT
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FfIGURE 7 — LARGE-SIGNAL YOLTAGE GAIN aNO
PHASE SHIFT versus FREQUENCY
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SPEED/PACKAGE AVAILABILITY

PIN CORFIGURATION

o

Lg—aumww-q—l«v—-nmuu-hwdw.o\

SPEED/PACKAGE AVAILABILITY

PIN CONFIGURATION

F

st F 74 AF . -
s4LS F.W 74LS AF ) , AF,W PACKAGE
545 FW 745 AF
. u[:
SWITCHING CHARA~CTEF{ISTICS.V@‘- 5V, Ta =~ 25°C ] l :
474 SUTALS sUT4S l
p——— = |vE
. C-15pF Cp=15pF C| ~15pF
TEST CONDITIONS Ry -4002 R -2%0 R -2%0C 2[4 ;
" IPARAMETER . . .. | s [TYP | HAX | Mie [TYP | MAX | MIN | TYP | MAX jURT o] - l,_T.
Pro',ucwon do!ay-lir;w . av C,_\S]
4
tpLH Law-to-high 35 | 45 wlaz {215 s |ns o] - Qr
: ? Cy ~50pF
1.5 Fw--no.:Y-;S
topy  High-to-iow 8 |15 5] 28 [.2 las i 7 na
y f Cy - S0pF
e 3

54 FwW 714 AF
54H  FW T4H AF 7 TAT4H, 4TSS Prgeny
5418 FW 74LS AF - AF W PACKAGE W PACXAGE
© 548 FW 745 AF 5
. I E% " vee 0 5
T (N S — o
‘-. 23 E—J—% ] | ev C A .y—
3 w
av C.___J L) sa l l |
. . v vee E Bc-o
. 3 [ | S pry NS . [ .
J‘% ( b [: v -
_ av E.___J 6\_ 7} 4a G T -
B Py E L___:J ar C p
-, Poatas oo Yo i
SWITCHING CHARACTERISTICS vcg- 5V.Tp - 25°C
s474 S4rT4H S4/T4LS 47748
C-15pF CL-25pF Cy-15pF Cy-15pF
TEST COMDITIONS R - 4000 Ry - 2000 A -7x0 Ry -0
PARAMETER i | rp | max [ain | TYP | Hax | | TYP | MAX | MM | TYP MAX | UNIT
Propsgeilon detey timo
tpLy  Lowr-to-high 12 22 6 10 5 5.1 2 3 45 | ns
1 CL-SODF
4.5 !
tpHL  High-lo-low [} 15 6.5 10 0 15 2 3 s ns
Cy-SIoF
T -

ROmE (oL ol Pygmint oo midreme sra P ot #ha SUNE BF SeCION,




SPEED/PACKAGE' AVAILABILITY  PIN CONFIGURATION )

54 FW a4 AF L .
SHH FW . T4H AF - TLTEHSL/TALS, S4TT4S ) L SLS<H
5418 F.W 74LS AF AF W PACKAGE Lo W PACKAGE
. 548 FW 145 AF C - ; s
. a - . 3"::
: - -0 sf
B 1) r—Jbtb 1:- ‘C -” :]_
. . ! . g W .C,_1 O 3:
e LT .- PR DSV B R
] D _C . =3=...
of -Cfp l =1
o mE G £
. cno e -0} -
SWITCHING CHARACTERISTICS Vg~ 5V, To - 23°C
T4 SU/T4H S4774LS : 547748
CL-150F . CL-25pF: - cL-159F 7 CL-15pF .
TEST COMDITIONS . Ry - 402 R - 2350 Ry -2%0 R -2 :
PARAMETER i i | e | sax | sk | ve | omax | HoC | TYP | HMAX wid | TYP | WAX | UNT
Propagetion deiey thma - :
tpLy  Low-lo-high 7S |27 7.6- | 12 9 15 25 1 45 7 ns
} . CL-50pF
6 .
tppy * High-todow 12 19 8.8 12 9 20 25 | s 1.5 ns
’ Cy-50pF
[ 75 |
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SPEED/PACkAGE AVAILABILITY - g - PIN CONFIGURATION
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K L N g ° 1a E . velvee
. ’ . . - . . "E ' l Dre
SWITCHING CHARACTERISTICS veg - V. Ta- 25°C . N :
~ . 24 3] v
. - . N .. LIMITS
PARAMETER TesT conomons | MR | TYP [Max juNIT "E'_‘| (>
lPLM Propagation delay timo, P . 2 b ___E,.
low-lo-Nigh-bavol cutput 7" cL - 15pF, RL - a0 17 32 ns "EQ 13“
oy Propagstion dafey ilmag, ) ‘ . .
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A W Yo XIS

Lond ¢rout ond HTcal amsviDr = o3 A0 of P bONL Of stion,

69



Al

=D

SPEED/PACKAGE AVAILABILITY

54 FW - T4 AF . ..
S4H FwW . T4H AF ..
LS FwW 74LS AF - .
8 FW . 74§ AF '

~ 2

DESCRIPTION

Thess monollithlc dual edge-triggered D-type flip-fiops feature Incivid

end clear Inputs, . .

e s e e e e
—-presal and cleas IApUls 876 active-iow end operate indepandently of the clock input. When
presat end cléar ere Insctive {high), Information et the D Input Is transferred 10 the Q oulput
oa the positive-golng edge ol the clock pulse. Clock triggering occurs at 8 voitage fevel of
tha clock pulse and is not directly refated 10 the transiilon time of i positive—going pulse.
When tha clock Input is at eliher tha high or low level, the D-inpui signa) has no efiect at

tha output. *

FUNCTIONAL BLOCK DIAGRAM (£ach Flip-Flop)

ragstl

", 10t

CLian

"won 13, 9

uval D, dock, preset,

PIN CONFIGURATICN |

. AF, PACKAGE

tan ]
cLian

1=E

CLO‘C(E

'.{‘s(f E
A1) E

1] E
e n

W PACKAGE

<

TRUTH TABLE (Each Rlip-Flop)

Inpuls Outpuls

Presal | Clear” Chckx D] 0 |8
L H X A[.H L
H L X x|t} H
L 8 X x| H| R
H H H HIR|[L
H H i Ll L|H
R K L X | Qg |09

e P b (sfan gy stede} Lo 0w e (a1 e @ Vate]
* The COIGN A Aomietm, A = I AeTan (Re L oG
[l RAL NN ad "t e (PuQP] sbela, .




-16-

SWITCHING CHARACTERISTICS vec- 5V. Ty - 25°C

SPEED/PACKAGE AVAILABILITY

4 QWA €25y T4 B WNANTT
5iLS FW 7iLS BF
DESCRIPTION

This latch is idealty suited {or use as lempo-
tary slouoe {or binary information betwean
processing units and lapul/output of ingica-

tor units, {nforciation present st a dela (D) b

input is transferred to the O oulput wiven

. ihe enadis (G) 12 high and tho Q output will

loliow the dato input as long a3 tho ensdle
remains high. When 1he ensbio goes low,
tho Information (ihat was presant st the
date lnput 8l iho time the transttion o¢-
cutred) Is relsined sl the O outpul untll the
enabdlo is p-sfmmod‘to QO hlgh,

BLOCK DIAGRAM

PIN CONFIGURATION -

« .
- . 474 S4/74H sar74Ls 547748 :
. ’ & . CL-159F CL-25pF CL-15pF CL-15pF 1
IYEST CONDIMONS . R( - 40002 Ry -2800, Ry ~2k2 RL-2800 o
. FROM T0 X . ’ 1
| PARAMETER NPUT | oUTPUT | maw [ 1Y ax [Min [TYP {MAX [ 1N [TYP [MAX JMIN [TYP [MAX  |UNT |
ICiock,  Clock frequency Tl 35 |43 25 |33 s |20 Liky
l(Ciock) Wicth of clock _ 25 :
input pulse B i .
Clock high I P 30 | ... --=t1S — SR R R el LA M B ERE
----- Ciocklow =~ | * 37 |- 135 7.3
" | tqClear Wicth of clear 30 25 . i 25 T ns
. * inpul pulse .
lwiPrese) Wicth ol : 30 25 25 7 ns
presetinput "’
puise
tSetvp ~ Inpul selup time 201 |15 3! ns
. High.level. ) 10} 25 .
Low fevel 9 151 20 .
Ho!d Input hold time < si 2 5% 5 2! ns
Propagalion delay time J -
PLH Low-to-high Ciear, 25 20 8 125 H) 6 ns
Preset % ) CLK-1]"
y 8 (135
d < CLK-0
oML High-1o-low 40, 30 16 140 5 8
1PHL Low-to-high Clock W0 (14 {25 4 8.5 |15 8 |25 7 |9 ns
1pHL High-to-low K 10 |20 [<0 13 |20 16 |40 SR E .
Le4d Croust anC. Aol = dealorme are $30= ol fhe b ot of segion - . :

vegon- b
CnO-ma 12
RIS TS S— ) '
—c -
. Oy
vy —
2 LY ) S—Y
e D) S
foeedD O t®
¢ Sfb—mn
—
] 2 ¢ 0
—ec oSl
-~
. 106
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tvapLCClo
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Ef:}al;[r
Bc-o
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SPEED/PACKAGE AVAILABILITY
s FW 76 BF .

DESCRIPTION - ..
Thess monolizhic TTL retriggerabdle monosiable mulividrators fea-
lure ¢ lriggenring from gated low-tevelactive (A) 3ac high-level-
active {3) inputs, and aiso provide overriding cirect cleas inputs,
Complemeniary oulpuls 318 provided. A full [an-out 0 10 normal-
Led Serles 54774 loads Is availadle from each ol ihe outpuls at e~
e {ow logic Fevel, and in the high-ievei siate. 3 fan-out of 20 Is avail-—- —-
anle. The retrigger capability simplifies the generation of outpul
pulses of extremely long durailon. By triggering the in2ul delore the
output pulse is terminated, the outpul puise may be exiended. The
overriding Clear casadility permits any outpul pulse 10 B8 termi-
rated 2l a predetermined time indapandenily of the timing
componenis Rand C. | {

Figure A illustrates triggering the one-shol vith the high-level-active

C (D)ingats. . .

SWITCHING CHARACTERISTICS Vg - SV, Ta - 25°C

PIN CONFIGURATION

8F W PACKAGE ﬁ

G

—
revvecnne 1]

e 7]

i

v pe

M) rermtnns .

D) e
"] =

e G R

L anes
l . .

1) r‘P"'

N s4074
. CL-18pF °
TEST CONDITIONS 4 A R - 4000
‘. FROM T0
PARAMETER INPUT ouUTPUT wd | Tve | max furm |
1min) =il
‘v wicth of pulse N Cext = 1000pF
. ) Pext = 10KN
7 54/74123
- - 3 308 342 . 376 | k3
3 $54/73123A
2,78 | 3.03 3.37
tugin) B 40° ns
Rezy Externalliming | vy A ) | {4
tasisiance s 25 13
(74) 1
$ 50
“ | Cex: éx{emal timing’ oL No resiriction wl
w:m cap. 0! I
. Pgqa/Cest terminal . 50 sf
Propagation delay time Coxt = 0
Agst - 5k
toyq  Lew-to-high. Eithor A Q 22 33 ns
tpl  Hizh-to-low Either A Q 30 40
IPLH Lew-to-high Eitnor B 9 19 28
lpr High-tolow = Either B a 27 36
o Lowsto-nigh Clear ) 39 40
tpp  High-to-low Clear Q 16 27
PR
I L0me Cate? ond trocal maveimm oe nenlel ihe henl OF asCiON,
$4i14133 1 = CIEC G (1e 0N
5o
‘ satrarzia_ - 3nAL 00000 ﬁ
. "
S ! .
{_
R N\
172}
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TRUTH TABLE
INPUTS OUTPUTS —n o
A B Q I} — —
H X L H o
x t t H = BT L — o
L ! — e P -
{ H - -~ ——[—l i -
ROTES: ’ - - =
A H = Ao el (sreacysiatel | - tow el {116CY Hate} | . U"“’:""’ Vae e ms ———
1 T bareraon o Iov 10 BN el | - tamaon Som — ===" =
A 10 o e, . 08 Prives Duod, . : - ln.;.l v =
g il s, X o Temant lany OV oA e e et . AR ] i $
rarenorel . * . - - = - e an
B HC = ro mermal comcton, Figure A — typical Input/output pulses ——

C. 10 it T Tl AV oS of HT4127 {IONE rorvi-

roll corrmst A o Voo o

D, A eslomal WG CSTHGIY Py D cOveGled Deb—een

Couy € PunfCouy POt

===
SCEABRESHUEEE

e

oS

___.._.,

SPEED/PACKAGE AVAILABILITY

Flgure

8 — outpul pulse width va,
axternal timing capacitance

1 Thets velars
e b

of reraiames eiteed T MAsMUTS RGO
wc—nnuimuurvondh

54122 ang SS41IL

NOTE:

W U SCTOAIC CASATACY, sy Bhal ML vy’
B T 0t & Al 5% reeee VA nirgs LB v o

g oaler,

FIGURATION

AF,W PACKAGE

g

S
Ean %
: =
Eg

—
E -.J."

|

o Fw 74 AF
SWITCHING CHARACTERISTICS v - 5V, Ta - 25°C PIN CON
s4rT4 3
CL-SOpF
TEST CONDITIONS Ry ~4cC2
N w©
PARAMETER MM | TYP | MAX | UNIT
Propagation delay time e .
18] Low-to-high 3 13 ns
tpHy  High-todow ¥4 18 =
Outpul anabls time - ' k ™
tzH  Tohigh tovol 1 7 ns .
L To low tevol 1% ‘28 c~o
Output disable time C-5pF 3
Wz Froem high Fovel s 8 ns
W2 From low leved 1 12

(Lod Comst ame Jysecal weweior e oy o= 0l U Roni of wechon,

173




© SWITCHING CHARACTERISTICS Vg - 5V, T4 - 25°C

SPEED/PACKAGE AVAILABILITY

54S FW
548 FW

. 74LS A
745 A

PIN CONFIGURATION

AF.W PACKAGE

5477418 S4774S
T - —Cp:i8pF © - o| == ~CLe1spF——| - - L
TEST CONDITIONS Ry -2%0 RL-289.
PARAMETER MIN TYP MAX MiIH | TYP" | MAX UNIT
Propegation celay lime
lpLH | Lom-to-high 10 .18 3.5 5.5 ns
lppt  High-to-low 10 15 ‘as | ss
le-cue.ﬂn:man-vvnu-nc-uu.-nimlolule\
. t 1)
1
4 - v
s
. 288




OCTAL D FLIP=FLOP = Y% 6o 10 7a ta to 5o sq 8
7HLS3 7Y :d

i3] 1] n} o] us] o] ] 1] |
H 1
N

S )
X OO oo

Ll D

EIGHT. D-TYPE EDGE TRIGGERED

A
FLIP~-FLOPS. UNLIKE  I4Ls373, - l ) e o ——
ouTPuTS__._.l?é_._._HQI._ Fotlow. ... 70 e em 1| 3] 4] 3 < 7] & 9 Ij
INPUTS. INSTEAD, A RISING "o 1o 1o =
R ! 4 & =
CLoCK PULSE AT PIN 1l LoADS ’ | N ° ° b 1@ 30 30 4D %€
DATA APPEARING AT I(NPUTS. cuTPLT
THIs CHIP- HAS 3-3TATE .cow‘rné.l_ o
OuTPUTS  WHICH, ARE CONTROQLLED
ourputs - CLOCKED
H 6 F E DO ¢ B8 A . GENERAL Purrose
ch T PPN (23293 4 ! CLQCKED REGISTER.
,_ A ISJ n, 9 L, 5 j Sy KERE'S THE TRUTH TASLE
20/ g 7@ t&@ Ss5Q 40 30 120 1Q |! comtsoL .
’ OuUTPUT
T4LS3
0 L3324 ALY SONTEOL _ Clock D Q
. P Cx
180 9o D S0 40 3D D ID ‘ L J H H
j. le] ﬂ! m] i3l a] 3] « 3’ ) L I Lo
= , , C H X Q
W\ e, o el H X X IHi-z

COMMON INPUT/OUTPUT BUS REGISTER

—~— BIDIRELTIONAL DOATA BUS —r

A )
B —— " —n
C < AN -l
D . N
E < —
F —— >-
C x
K —_— .
. 1R [ 1S{ n 9 L St. 2 el 17 Y 13 8 7 ‘fl _\l Yeo
g@q 17 tQ 5q Y@ 30 2@ i@ B8O 1O O 5D 40 3p 1D D fed f‘
1l
10
1 . =
THIS CIRCUIIT GIVES 49LsS3IIY COMMON [NPUT AND
cLocK ouTrUT ouUTPUT LINES. WHEN OuTPUT CONTROUL I3 RIAH, '
CONTROL OATA ON BUS 13 LOADED [NTO THE TML3 394

on THE RisING EOGE (J7) OF Tue cLOCk PULSE.
WHEN QU1 PUT ComTROL I3 LOW, DATA In THE
IYL33I4 IS WRITTEN ONTO THE EUS.



VOLTAGE. REGULATORS

7805 (S“VQLTS_) o MrTACH Hear
7312 ClZ_‘VOLTS) . Sinw (e REQuIRED
7815 (15-VOLTS)

FIXED VOLTAGE REGULATORS. = ineuT
IDEAL Fog STAND — ALONE ) -
A : . 2 - ouTPUT .3
PowgR  SUPPLIES , .ON = CARD e m 3 = GRoymnp T TT C TTTT T T
.. REGULATORS ;- ~AUTOROBILE ™™ 7" 7
SATTERY™ POwgERED  PROJECTS,
ETC. UP To 1.5 AMPERES *

CuTPUT ~ IF PRoPeRLY HEAT

Svuwmx AnD  SUFFICIENT |nPUT
CURRENT AVMLABLE THERHAL .
SkU'DowN Cch_UlT TURNS OFF
Qacumron 1IF HEATSInK Too S:“IALL

S-VOLT LINE POWERED TTL/LS POWER SUPPLY

St PRIMARY 3 g . .
! . _tS5Y
\\‘\ } SECONDARY ‘_*_]: ";]_ "'_]_ :_BQTCA
¢ et ey

CAuTION: You
S0 4o

BUST  INSULATE
THESE COmmECTIONS

AC LINE cl-C3 —tooout, 35V
I Tl B1

TI= N7 =12. V, L2A DR 3A TRANSFORmMER (273-1S0S op 273~I50l)

& — 1A —4A Futl wWAVE BRIDGE RECTIFIER (zn Hel, 276-11S1 .oR 27:.-/17!)

(RADIO SHACK CATALOG ANUMEGERS Iw PARENTHES‘S)

| PEGULATOR
VOLTAGE REGULATOR (CURRENT k&G -

USES (uLwt

f ~. ) l 2
vouTace. ' {raxx L% +S 1 IN 2} rexx STABLL
I~ l +l OR 13 VOLTS A} BIASING  FX
z Cw 2| €y I:\ 3 R LEDy, LAMD,
ETC
T I,_ GoouwD Cl

_ . 33 uF
= ' OUTPUT LOAD
——
Ciw = OPTIONAL; USL O33 uF or 30 IF _:I__
RECULATOR FAR FROM fowir SurnLY, o RECULATOA VOLTS
Cosor — OPTIONAL, USE OJuF OR MoRE TO CUTTUT CURRENT-= AR
Ry

TRAP SPIKES THAY £OTHER locic ICs.



LM78XX series voltage regulators
ge.neral description

The LMIBXX: series of three “terminal regutetors s
available with several fixed output voliages making them
usedul in a wide range of applications. One of these is
local on card regulation, eliminating the distribution
problems associated wish single point regulation. The
. voltages available allow these r:gulatori 10 be used in
logic systems, instrumentation, HiFi, and other solid
‘state electronic equipment. Although designed primarily
as fixed voltage regulztors thesedevices can-be used
with external components 10 obtain adjustable voliages

and currents. - . - .

The LM78XX series is available ih"an 3lominom TO-3™
package which will allow :o;/er 1.5A load current if
adequate heat sinking is provided. Current limiting is
included 10 limit the peak output current 1o a safe value.
Safe area protection for the outpusi transisior is provided
to fimit internal power dissipation, 1f" internal power
dissipation .becomex too high for the heai sinking
provided, the thermal shuidown circuit takes over

" {features

of exizrnal components. {1 is not necessary 10 bypass the
outout, although this does improve transient response.
Input bypassing is needed only if the regulator is located
{ac from the filier capacitor of th2 power supply.

= Quiput current in excess of 1.5A

Iniernal thermal overlgad proiection’

No external components required

Qutput transistor safe area, protection
\ -

= hternal short circuit current limit

> —

= Available in the aluminum TO-3 package

voltage range

preventing the IC from overheating. LM7805 5V LM7812 - 2V
: - - LM7806 6V . LK7815 15V
Considerable effort was expended 10 make the LM78XX L7808 1:3% LM7B18 18V
series of regulators easy to use and minimize the number ©  LM7810 1oV L7824 - 24V
schematic and connection diagrams ’
v yargt | . A
an y B ——,)ﬂll 2
= ¥ ?l"
e " ar
- - Qe
4 ~ 3n o
P T A o -
X n
& J: a3 au Matal Can Package
. o Aluminum TO3 (KC)
~ o % 1
. U outewt . outeyl 3
é -\\//_\ // b
an % N ) ’
2 <
)
o | eyt /
9110w vite
O Otdar Numben:
. LM7805KC LMIB12KC .
3 a LM780GKC LMIBISKC
P LM?7808KC LMIE1BKC
LM7810KC LMIB24KC
Seq Packege 18 .

“¢ee

}
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LM78LXX series three terminal positive regulatc;rs'

general description -

The LM7BLXX series of three 1erminal positive regu-

lators is available “with several {fixed output voltages

making them useful in 3 wide range of applications.

« When used as a zener diode/resisior combination replace-
ment, the LM78LXX usually. results in an ef{ective
output impedance improvemerm of two orders of magni-
tude, and lower quiescent current. These regulators can

" provide loca! on-card regulation, eliminating the distri--
bution problems associated with single point regulation. ’
The voliages available allow the LM78LXX 10 be used in
logic systems, inssrumentation, HiFi, and other. solid
state electronic equipment. Although designed primarily
as fixed voliage regulators these devices can be used
with exzernal components to obtain adjustable voltages
and currents. - .

1

The LMIBLXX is availzble in the meral three lead
“7T0-5 (H} and.the plastic TO-62 {Z). With adequate
heat sinking the regulator can deliver 100 mA o0ltput
current. Cucrent limiting ‘is included 1o limit the peak .
output current 10 3 safe value, Safe area protection
for the-output transistor is provided 10 timit internal
power dissipation.” If internal power dussipation becomes

--« Qutput curreni of 100 MA —om v v vmm = v ome = e

100 high for the heat sinking provided, the thermal
shutdown circuit 1akes over preventing the 'IC from
overheating. ’

features

- a Quiputvoltage tolerances of 25% (LM7BLXXAC) and

210% (LM7BLXXC] over the temperature range

Internal thermal overload protection
« Quipus tradsisior safe area protection

2 lnternal short circuit current limit

«* Availeble ‘in plastic T0O:92 and mezal TO-39 low
profile packages

-

voltage range

LA78L12 12V

LM7BLOS - 5V

LM78LO6 6V LM78LI5 15V
LM78L08 BvV LM78L18 18V
LM78L10 10V LM78L24 24V

connection diagrams |

.
s Metel Can Package

outret

*0TI0u vitw ©

- Otder Numbaen:
LM76LOSACH

LM78LOSCH
LMIBLOGACH LM7IELOGCH
(M76LOBACH - LM78LOBCH
LM78LV0ACH LM78LI0CH
LMTBL12ACH LMIBLI2CH .
LMIBLISACH LM78LISCH -
LMIBLIBACH | LMIBLIBCH
.0 LMIBLZACH LM7BL24CH
See Pochoge ©
. 196

0TI O vl W

Otdat Numbery:

LM7BLOSACT ~LM78LOSCZ
LA7BLOGACZ © LM78LOSCZ
LM76L08ACT LM78L08CZ ..
LM?78LI0ACZ LM78LI0CZ
LM78LI2ACZ - LM78L12C2Z .
LMTBLISACZ LM78LISCT
LM78L18ACZ LMI6LIBCZ
LM78L24AC2Z LM7EL24C2Z

S Pockoge 38
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typ(cal performance characteristics . . ’
- . . ) . . .
~
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LM78LXX series three terminal positive regulators,

general description

“The LMTELXX series of three terminal positive regu-
lators is 2vailable with several fixed output voltages
making them useful in 3 wide range of applications.
Vhen used 23 2 zener dicde/resistor combination replace:
meat, ihe LM78LXX wusually results in an efizctive
output impedance improvement of two ordess of magni-

- * qude, and lowsr quiescent current, These regulators can~
provide local on card regulation, elimirating the distri-
bution probiems associated with single point regulation,
The voltages available allow the LM78LXX 1o be used in
logic systems, insttumensation, HiFi, “and other sohid
ssaze electronic equipment. Although designed primarily
as fixed voltage regulators these devices can be used
with external components 1o obiain gdiunable voliages

snd currents,
—

The LM78LXX is available in the m;tal thrée lead
TQ-S {H} and the plasiic TO-82 {Z}. With adequate
heat sinking the regulator can deliver 100 mA output

current. Current limiting is included 10 limiz the peak

output current 1o 2 safe value. Safe ares protection
for the ouipat transistor is provided to limit internal
- power dissipation, I iniernal powes dissipation becomes

.
.

~

100 high for the heat s.i_rllESr.\g_provided, 1he thermal .

e shutdown cifcuit 1akes over preventing the IC from

overheating. .

features

a QOutput voltage tolerances of 284 (LM7BLXXAC) and
210% {LB178LXXC]) over the temperaiure range

s Qutput current of 100 mA

& Internal theemal overioad protection

e Qutput transisior safe area proteciion”’
B Internal shor citcuit current fimit *

« Available in plastic 70-92 and metal T0O-39 low
profile packages

voltage. range

12v

LM78LOS. SV LM7SLI2

LM7BLO6 &V LM7BLIS 15V
LM78LO8 8v LAM?BLI8 18V
LAM78L10 wov LMT8L24 24V

connection:-diagrams

% + Me1sl Can Package

scTro= vitw

- <ot Ordar Nurmben:

LMIBLOSACH LMIBLOSCH

) LMISLOGACH  LMIBLOGCH *

: LMI8L0BACH LM78LOBCH
LMTELI0ACH LMI8LI10CH ~
LMIBLIZACH LMIBLIICH .

. LMIBLISACH LMIBLISCH

LMIBLIGACH LMISLISCH
LMIEL24AZH LAYSL24CH

Coe Poceoge @

TR0t

Ordet Numben

LM7BLOSACZ LMIELO%CT .
LMYBLOUGACT LMTBLOCCT

LMTBLOSACT LM78L06C2 .
LMISLI0ACZ LMIBLA0CZ

LAM78LITACZ LmI8LI2CT

LMIBLISACT LM78LI6C2

LMIELIBACT LMTELISCT

LMI68L24AC2 LM7BLI4CT

St Pochove 30
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