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SUMMARY

Oscilloscope recorder is the equipmente that check
the long time base signal (low frequency) for show on the
oscillosscope and record this signal into memory for
compare or show in the later time

This project use STATIC RAM 6116 as amemory Analog
signal will be changed to Qigital signal before recorde into
RAM . Reading the data from RAM to show on ascilloscope
digital signal will be changed to analog siagnal .

The longest time base whice can recorded will have
TAME PER SCREEN 50x100 second j it cén be choose in
€ 13 23 53 103 203 503 Ix10; x100 second also.
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' “Nét;onal,
Semiconductor

LF351 Wide Bandwidth JFET
Input Operational Amplifier
General Description '

The LF351 is a low cost high speed JFET Input opera-
tional amplifier with an Internally trimmed input offset
vollage (BI-FET 1I™ technology). The device requires a
fow supply current and yet maintains a large gain band-
width product and a fast slew rate. In addition, well
matched high.voltage JFET input devices provide very
low Input bias and offset currents. The LF351 is pin
compatible with the standard LM741 and uses the same
offset voltage adjustment clrcultry. This feature allows
designers o immediately upgrade the overall perfor-
mance of existing LM741 deslgns. -

The LF351 may be used in appllcations such as high
speed integrators, fast D/A converters, sample-and-hold
circuits and many other circuits requiring low Input
offset vottage, low Input bias current, high input Imped-
ance, high slew rate and wide bandwidth. The device
has Jow nolse and offset voltage drift, but for applica-

Operational Amplifiers/Buffers

- recommended. It maximum supply current is Important,

ot

tions where these requirements are critical; Yhe LF356 is

BI.FET 11 ™™ Technology

however, the LF351 is the better cholce.” -

PO T A

Features

] Internallytgln?med_offse( voltage 10mv,
® Low input blas cdrrent 50pA
® Low Input noise voltage , 16nViVHz
® Low Input noise current 0.01 pAVHz
»- Widé ¢air bandwldth 4MHz
® High slew rate 13Vius
= Low supply current 1.8mA
‘® High input iImpedance " 10120
B Low total harmonic distortion Ay = 10: <0.02%
| RL= 10k, Vo =20Vp-p, BW = 20Hz-20kHz

® Low 1/f notse corner 50Hz
® Fastsettlingtimet00.01% 2ps

Typical Connection

INTERNALLY
TRIMMED

-Vee O

Connection Diagrams (Top Views)

Metal Can Package

RON-INVERTING
(L L4

Nots. Pin 4 connecred to case.

Order Number LF351H
See NS Package H0BC

Simplitied Schematic

Vee O—

\

-l

INTERNALLY
TAIMMED

Dual-In-Line Package

()

.

\

BALANCE ==
e o
INPUTY 4

L ouTPuT

'5—- BALANCE

TOP VIEW 1

' Order Number LF351N
See NS Package NOSA

|
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Absolute Maximum Ratings -

Supply Voltage +18V PR
1 Power Disslpation (Note 1) 500mw
Operatlng Temperature Range 0°Cto +70°'C = .
THMAX) : . 1158°C
Ditterential Input Voltage +30V° .
Ipput Vottage Range (Note 2) . +15V
Output Short Circuit Duration Continuous
Storage Temperature Range -65°Cto +150°C -

Lead Temperature (Soldering, 10 seconds) 300°C

DC Electrical Characteristics ovote 3)

: - o t T LFas
. o
SYMBOL, PARAMETER CONDITIONS - MIN VP MAX UNITS
Vos Input Offset Voltage Rg =10k, T =25°C 5 10 mv
Over Temperature 13 mv
AVps/aT Average TC of Input Offset \ Rg=10kQ - 10 uViC
Voltage y o i
'OS Input Offset Current : Tj=25°C, (Notes 3, 4) 25 100 pA
RN g Tj<70°C: o . ' 4 nA
) Input Bias Gurrent Ty= =25°C, (Notes 3, 4) ’ 50 200 pA
Tj<70°C ' \ 8 nA
" RN Input Resistance * - | -T=2sc 1012 o
AvoL Large Signal Voltage Gain Vg= 215V, Tp=25°C 25 100 Vimv
(3 - Vo= 210V, R =2kQ -
; Over Temperature : 15 ' VimV
Vo Output Voitage Swing - - Vg= 215V, R =10kQ | =12 | =135 v
- Vem - Input Common-Mode Voltage Vg= =15V <11 +15 v
Range : ) -12 v
CMRR Common-Mode Rejection Ratlo Rg € 10kQ 70 100 d8
\ . r
PSRR Supply Voltage Rejection Ratio (Note 5) y 70 100 a8
Is Supply Current T § . 1.8 34 mA
-AC Electrical Characteristics (note 3) ‘
o ) ) LF351
SYMBOL PARAMETER . CONDITIONS MIN TvP AR UNM
SR Siew Rate Vg= 215V, Tp=25°C 13 Vis
GBW Gain Bandwidth’ Product [ Vg= 215V, Tp=25°C 4 Mg
en Equivatent lnput Noise Voltage TA=25°C, Rg =100Q, 16 v
{=1000Hz
Al
In Equivalent input Nolse Current J;=25°C, { = 1000Hz 0.01 pALR
Note 1: For operating at elevated temperature, the device musi be derated based on a lhermal resistance of 150 *C/W junction 10 sxsy
or 45°C/W junction to case.
Note 2: Unless otherwlse specified the absolute maximum negative inpul voltage Is equal 1o the hegative power supply vollape
Note 3: These specifications apply tor Vg = =15V and 0°C € Tp € +70°C. Vpg, Ig and ipg are measured a1 Vo = 0.

Note 4: The input bias cutrents are junctian leakage currents which approximately double tor every 10°C increase In the juncir

peraturp, Tj. Due to the limited production’test time, the input bias currents measured are correlated to junction temperature. i

‘operation the junction temperature rises above the ambienl temperature as a result of internal power dissipation, Pp. T, =Taes,
, where §jp Is the thermai resistance from junction 10 amblenl Use of a heat sink Is recommended if Input blas current Is 1o be w:

minimum,

Note §.: Supply voltage rejection ratio is measured for both supply magnitudes lncreaslng or decreasing simuitaneousty in

with common practice. .



National
| Semiconductor

LM741/LM741A/LM741CILM741E Operational Amplifier

‘General Description

The LM741 series are general purpose operational

amplifiers which featur

e improved performance

over industry standards like the LM708. They are

direct, plug-in replaceme

nts for the 709C, LM201,

MC1439 and 748 in most applications.

The amplifiers offer many featuses which make

their application nearly

foolproot: overload pro-

Operational Amplifiers/Buffers

tection on the input and output, no {atch-up when

—

the common mode range is exceeded, as well as
freedom trom oscillations.

The LM741C/LM741E are identical to the
LM741/LM741A except that the LM741C/ .
LM741E have their performance guaranteed over

8 0°C 10 +70°C temperature range, instead of
—55°C 10 +125°C.

Schematic and Connection Diagrams (Top Views)
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Order Number LM741H, LM741AH,
tM741CH or LM741EH
See NS Package HOBC

Duat-In-Line Packape

p— vz

| — v

U
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- —

LU

Order Number LM741CN or LM741EN

«

Dust-In-Line Package :
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Order Number LM741CN-94

See NS Package NOBB
Order Numbar LM741CJ
See NS Package JOBA

Soe NS Package N1SA
Order Number LM741J-14, LM741AJ-14
or LM741CJ-14

Absolute Maximum Ratings

LM741A
Supply Voitage 22V
Power Dissipation (Note 1) 500 mwW
Differential Input Voltage +30V
{nput Voltage {Note 2) 15V
Qutput Short Circuit Duration Indefinite
Operating Temperature Range —55°C to +125°C
" Storage Temperature Range. —65°C to0 +150°C
Lead Temperature 300°C

{Soldering, 10 seconds)

LM741E

See NS Package J14A

LM741 LM741C
£22V 22V +18V
‘500 mwW 500 mW 500 mW
£30V £30V +30V
15V 15V £15V
Indefinite Indefinite Indefinite
0°C 10 +70°C —55°C 10 +125°C 0°C to +70°C
—65°C 10 +150°C —65°C to +150°C ~65°C to +150°C
300°C 300°C 3006°C



Electrical Characteristics (ot 3)

PARAMETER _ CONDITIONS LMT$IA/LMT41E LM741 LM741C UNITS
MIN _TYP _MAX | MIN _TYP  MAX | MIN TvP  MAX
Input Otfset Voltage 1 Ta=25°C
Rg<10kD 10 50 20 60 mv
Ag<son 08 10 mv
TAMIN S TA € Tamax s .
Rg <500 . 40 | - mv
} Rs < 10kQ 6.0 15 mv
Average Input Offset 15 wvi*c
Voltage Drift
Input Offset Voltage Ta = 25°C, vg » 220V “le0 18 215 mv
Adjustment Range N
Input Offset Current Ta =25°C 30 30 20 200 20 200 nA
TAMIN S TA € Tamax 70 85 500 300 nA
Average Input Offset 0.5 : nAfC
Current Drift
Input Bias Current Ta=25C 30 80 80 500 80 500 nA
TAMIN € TA < Tamax 0.210 1.5 0.8 bA
input Resistance Ta = 25°C, Vg = 20V 1.0 6.0 03 2.0 03 20 MO
TAMIN S TA < Tamax. 0.5 MO
Vg = £20V
nput Voltage Range Ta*25°C 212 £13 v
TAMIN S Ta S TaMAx 12 +13 v
Large Signal Voltage Gan | Tp = 25°C, R 22k
V§= £20V, Vo = 215V 50 Vimv
Vs =215V, Vg = t10V 50 200 20 200 Vimv
TAMIN € TA £ Tamax,
RL2>2kQ,
Vg = 220V, Vg = £15V 32 Vimv
Vg = £15V, v = 210V 25 15 Vimv
Vg =25V, Vg = 22V 10 Vimv
Output Voltage Swing Vg =220V
RL> 10k 216 v
R 22kQ 15 v
Vg r 215V
AL > 10k 212 214 212 14 v
RL>2kQ $10 913 £10 213 v
Output Short Circuit Ta=25°C 0 25 3 2 25 mA
Current TAMINS Ta < Tamax 10 40 mA
Common-Mode TAMIN S TA < TaMAX
Aejection Ratio Rg <10k, Vo = 212V 70 90 70 90 d8
RS <50 kD, vem = 112V 80 95 a8
Supalv.VOlnqe Rejection TaMin<Ta< TAMAX.
Ratio Vg r 220V to Vg = 45V
R < 500 86 9 dB8
Rg <10k ” 96 77 96 9B
Transient Response TA = 25°C, Unity Gain :
Rise Time 0.25 038 0.3 0.3 b
Overshoot 6.0 20 5 5 %
Bandwidth (Note 4) Ta=25°C 0437 1.5 MHZ
Slew Rate Ta = 25°C, Unity Gain 03 0.7 05 0.5 Vius
Supoly Current Ta=25"C ‘ 7 28 1.7 2.8 mA
Power Consumption Ta=25°C .
Vg = £20V 80 150 , mw
Vg =I5V 50 85 50 85 mw
LM741A Vg = £20V
‘ Ta*Tamin 165 mw
Ta* TamAax 135 . mw
LM741E Vg = £20V 150 mw
TA* TAMIN 150 mw
TA=Tamax 150 - mw
Lm741 Vg =215V
Ta® TamiN 0 100 : mw
Ta = TAMAX s s mw

Note 1: The maximum junction termperature of the LM74|}LM74'IA is 150°C, while that of the LM741C/LM741E is 100°C. For operation at

elevated temperatures, devices in the TO-S packsge must be derated based on a thermal resistance of 150°C/W junction to ambient, or 45°C/W
junction to case. The thermat resi of the dual-in-line kage is 100° C/W junction to ambient,

Note 2: For supply voltages less than 215V, the sbsolute maximum input voltage is equal to the supply voltage.

Note 3: Unless otherwise specified, these specifications apply for Vg = 215V, -55°C < Ta < +125°C (LM741/LM741A). For the LM741C/
LM741E, these specifications are limited 10 0°C < Ta < +70°C.

Note 4: Calculated value from: BW (MHz) = 0.35/Rise Time{us).
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] AtoD,Dto A

DAC0808, DAC0807, DACO0806 8-Bit DIA Converters

General Description

The DACOBO8 series is an B-bit monolithic digital-to- L
analog converter (DAC) featuring a full scale output
current settling time of 150 ns while dissipating only
33 mW with £5V supplies. No reference current {IRgF)
trimming is required for most applications since the fuil
scale output current is typically 1 LSB of 255 IRgf/
256. Relative accuracies of better than *0.19% assure
8-bit monotonicity and linearity while- zero level output
current bf less than 4 uA- provides 8-bit zero accuracy
for IREF > 2 mA. The power supply currents of the
DACO8B08 series are independent of bit codes, and =
exhibits essentially constant device characteristics over

the entire supply voltage range.

The DACOB08 will interface directly with popular TTL,
DTL or CMOS logic levels, and is a direct replacement
for the MC1508/MC1408. For higher speed applications,
see DACOB00 data sheet.

Features
Relative  accurgcy: $0.19% error maximum
{DAC0808) '
Full scale current match: +1 LSB typ
7 and 6-bit accuracy available (DAC0807, DAGO806)
Fast settling time: 150 ns typ,
Noninverting digital inputs are TTL and CMOS

compatible

High speed multiplying input slew-rate: 8 mA/us
Power supply voitage range: 4,5V to 18V
Low power consumption: 33 mW @ 5V

Block and Connection Diagrams

Dual-In-Line Packege -

b U
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I I TTRTT 1 4| [,
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v o a1 L)
nere NP CURRENT MO vee
SOURLE PAIR prond 10 4¢
Vaer(-) O
REFERENCE LG cOMPEN - et L as
CURRENT Amp -
Veg 100 vitw
. . .
Typical Application veoss¥
1
3 1 $.060
S8 &1 O— O AAA————0 100007 - Vg5
22 04
A3 O—:
DIGITAL MO-M oacun
[ a5 O—
'Yy 02'
o v
w1 a1 o2 0 gfreur
3
Vo= 10V (ﬁl 82, ,ﬂ)
vgp e 15V 2 4 256,

Ordering Information

FI_GURE 1. 410V Output Digital to Analog Converter _

accURacy | OPERATING TEMPERATURE ORDER NUMBERS®
RANGE D PACKAGE (D16C) J PACKAGE (J16A} N PACKAGE NT6A}
8-bit -55°C < Ta < +125°C DACOBOSLD | MC1508L8
B-bit 0°CETAL +75°C DACOS08LCJ | MC1408L8 | DAcCoBOBLCN | MC1408P8
7-bit 0°CLTAL +I5°C DACOBO7LCJ | MC1408L7 | DACOBOTLCN | MGC1408P7
6-bit 0°C < TA < +75°C DACOBOBLC) |MC1408L6 | DACOBOSLCN | MC1408P6

*Note. Devices may be ordered by using eithcf-order number.




e

Absolute Maximum Ratings

¢
.
- P -

i T
power Supply Voltage Power Dissipation {Packege Limitation) 1000 mW
vee +18Vpe Derate sbove T = 25°C 6.7 mW/°C
VEE ~18Vpe Operating Temperature Range
7 pipits! Input Voltage, V5-V12 -10Vpg to +18 Vpe DACOBOBL —55°C < Tp <+125°C
Applied Output Voltage, Vg -11Vpc1e+18Vpe DACOBOBLC Series 0<TALHI5C
Reference Current, $14 EmA . Storage Temperature Range ~£5°C 104150°C
Reference Amplifier Inputs, V14, V1§ Vee. VEE .
Electrical Characteristics
(Vee = 5V, VEE = =15 VpC, VREF/R14 = 2 mA, DACOBOB: Ta= —E5°C 10 +125°C, DACOS08C, DAC0807C,
DACOBO6C, Ta= 0°C 10 +75°C, and all digital inputs at high logic jevel unless otherwise noted.}
PARAMETER CONDITIONS MIN TYP MAX UNITS
£ Relative Accuracy (Error Relative {Figure 4) *
1o Full Scate 10) .
DACDB0BL {LM1508-8), 20.18 %
DACOBOSLC (LM1408-8)
DACOBOZLC (LM1408-7), (Note 1) 2039 %
DACDBOBLC (LW 1408-6), {Note 1) +0.78 %
Settling Time 10 Within 1/2 LSB Ta= 25°C {Note 2}, 150 n
{includes tpy H) {Figure 5)
1PLH. Propagation Delay Time Ta= 25°C, (Figure §) 30 100 ns
wht'
TClg  Output Fuil Scale Current Drifi 220 ppm/C
[133:) Digitat Input Logic Levels {Figure 3)
VIK High Level, Logic "1 2 Voc
viL Low Level, Logic “0” 08 vpe
wSB Digital Input Current {Figure 3]
High Level ViR "= 5V 0 0.040 mA
Low Level Vi = 0.8V =0.003 -08 mA
hg ngvence Input Biss Current (Figure 3} -1 -3 pA
Output Current Ranpe {Figure 3}
VEE = -5V (] 20 2.3 mA
VEE = ~15V.Ta= 25°C 0 .20 42 mA
Ip Output Current VRaer = 2.000V,
R14 = 100082, / .
{Figure 3} 19 1.99 2.1 mA
QOutput Current, All Bits Low {Figure 3) 0 4 HA
Output Voltage Compliance E,<0.19%, Ta= 25°C
Pin 1 Grounded, -~0.55,20.4 vpe
VEE Below =10V =5.0, +0.4 vpe
SRIRgF Relerence Current Stew Rate {Figure 6} 4 8 mA/ps
Output Current Power Supply -5V < VEg € —16.5V 0.05 2.7 pAN
Sensitivity ,
Power Supply Current (All Bits {Figure 3}
Low)
‘cc -2.3 22 mA
‘et ~4.3 -13 mA
Power Supply Voitage Range Ta = 25°C, (Figure 3)
vee 4.5 5.0 85 vbe
Veg -4.5 -15 -16.5 vpe
Power Dissipation .
All Bits Low vee = 5V.VEg = -5V 33 170 mw
vee® 5V. VEE * -5V 1106 305 W
All Bits High vee* 15V, VEE = =5V 20 mw
vee = 15V. VEE = —15V 160 mw

Note 1: All current switches sre tested to guarantee st least 50% of reied current.

Note 2: All bits switched.
Nots 3: Range control is not required,

N SIS g
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LM78XX Series Voltage Regulators

General Descnption

The LM78XX series of three ,termina! regulators is
available with severa! fixed output voltages making them
useful in @ wide range of applications. One of these is -

focal on card regulation, eliminating the

distribution

problems .associated with single point regulation. The
voltages evailable allow these regulators to be used in

logic systems, instrumentation, HiFi, and

other solid

state electronic equipment. Although designed primarily
as fixed voltage regula!ors these devices can be used

- with external components to obtain adjustable voltages

and currents.

The LM78XX series is available in an-aluminum T0O-3
package which-will allow -over 1.0A doad current if
adequate heat sinking it provided. Current limiting is

included to limit the peak output current to

a safe value,

Safe area protection for the output transistor is provided

to limit internal power dissipation.

If internal power

dissipation becomes too_hjgh for the -heat sinking

provided, -the thermal shutdown circuit
preventing the IC from -overheating._ ___.-"

AT

takes over

Considerable effort was expended to make the LM78XX
series of regulators easy 10 use and minimize the number

g -

i
-y e LI [ « [

of external components. It is not necessary to bypass the
output, zlthough this does improve transient response.
input bypassing is needed only if the regulator is located
far from the filter capacitor of thg power supply.

For output voltage other than 5V, A2V and 15V the
LM117 series prov:des an output voltage range from

1.2V to 57V,
Features

-t S

& Output current in excess of 1A
‘8 Internal thermal overioad protection

~ ® No external components required

8 Output transistor safe area protection
® Internal short circuit current limit
L Avan!able in the aluminum TO-3 package

Voltage Range R

LM7BOSC - -\ .
LM7812C =12V, T, L TP
LM7815C 15V

'::.?-Voltage Regulators

Schemahc and COnnectnon Dlagram

2 . gt

P

TO-3 1K)

Aluminum

<

>

ouTPUY —

SOTIOM vitw

:;‘ \ Order Numbers

LM7805CK
2 ovwwn

LM7812CK
1M7815CK

L See Package KCO2A

Varr

Plastic Package
. TO-220 (T)

e Metsl Can Package ”

AAA

::‘: oureyr

| eom———

“Y0r virw

Order Numbers: o=
LM7BOSCT
LM7812CT -
LM7B15CT
Seoe Package TO3B




Absolute Maximum BRatings

Input Voltage (Vo =5V, 12V and 15V)
Interna! Power Dissipation (Note 1)
Operating Temperature Range (TAY

35v
internally Limited

0:Clo +707GC

Maximum Junction Temperature

{K Package) 150°C
(T Package) - 125°C
Storage Temperature Range —~65°Cto+150°C
Lead Temperature (Soldering, 10 seconds) -
TO-3 Package K ot 300°C
TO-220 Package T L . a 3 230°C s
L . ‘ - t 1 .
N N 1.
¢ . L - " .

ERNE IR |

Tk

Electrical Characterlstlcs LM78XXC (Note 2 0°C < T} < 125°C unless otherwise

'yt

el HYD

]

noted. '
OUTPUT VOLTAGE P sV 12V 15V
INPUT VOLTAGE (unless otherwise noted)} - o 10V 19V 23V UNITS
PARAMETER CONDITIONS  * MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
=25'C.5mACIg& 1A © - ¢8 5 521115 12 125|144 15 156 ¥
Vo Output Voltage PD < 15W,5mAC Ig< 1A a7 . 525|114 12,6 [14.25 . 1575 1 v
VMIN € VIN € VMAX NPTy (P&VN€20) | (145€ V< 27) | (17.5€ Vin & 30) v
Tj=25°C 3 50 4 120 | 4 150 my
J-avin it (7€ ViN€ 25 |(14.5€ vy < 30) | (17.5€ VN & 30) v
= A
l0= 500 mA e ) <+ 125°C 50 120 150 pw
) aVviy 0 B ViN&20) | (15< Viny<27) | (185 < Vi € 30) v
aVg Line Regulation Z35°C 50 120 150 poy
iy e ¢ avin (73S YiINK 20 | (146 VN & 27} (17.7€ V) € 30) v
¢ . [oreTcsiz5C 2" 60 75 my
8VIN B< |INK12) (16 ViN< 22) | (20& Vyn < 26) iy
Tj=25°C SmA K Ig € 1.5A 10 50 12 120 12 150 | 5 my
&Vg  Load Reguiation 250 MAK lI0& 750 mA -|-x TP 2. 25 .’ 60 75 my
' 5mA < Ig& 1A, 0°C < Tj & +125°C 50 120 150 my
Tj=25°C 8 B 8 . mA
lg . Quisscent C?rlenl lo€ 1A 0°C < Tj < +125°C a5 85 a5 Y omA
. S lsmAacig< 1A i . -~ 05 0.5 0.5 mA
) Tj=25°C. lp € 1A i . 0 10 | 1.0 mA
2lg g:r:::"' Current |y N € VIN € VMAX i (756 VinN & 20) | (148 < ViN< 27) W78<vN<30 | v
10 € 500 mA, 0°C < Tj € +125°C , 1.0 10 1 1.0 ma |
VMIN € VIN € VMAX 1 (TS VN 25 [(14.5& Viy< 30) [(17.5< vy < 30)
VN Output-Noise Vollage] T =25°C, 10 Hz £ £ € 100 kHz * « 140 k 75 90 W
'o & 1A, Tj=25"C or 62 80 56 72 |5 70 d8
aViN Riopte Relecti {=120 Hz o€ 500mA 62 55 54 a8
avour ippie Rejection 0°C<Tj< +125’C e . .
. VMIN € VIN € VMAX v B8< VN K 18) (15K VN < 25) [IBSKV)NK285) | . V
Dropout Voitage Ti=25°C. loy7 = 1A" i 20 20 20 v
Output Resislance {=1kHz . e T % B 18 19 me
Ro Short-Circuit Current | Tj=25°C i 24 1.5 . ] A
. Peak Output Current {Tj=25°C : ;2.4 . 24 2.4 A
Average TC of VoyT (0°C < Tj< +125°C.I0=5mA i 06 1.5 1.8 mv/*C
Input Voltage ' ’ ) . .
ViN  Required to Maintain |Tj=25°C, Ip € 1A . 73 3 77 1146 1.7 Vi
- Line Regulation ' s : . .

> .
NOTE 1: Thermal resistance of the TO-3 packags K, KC} is typically 4°C/W junction to case and 35°C/W case to ambisnl. Thermal resistance of the

T0-220 package (T} is typically 4°C/W junction to case and 60°C/W cese 1o ambient.

NOTE 2: Allch

istics sre

od with

%

in

Q perature must be taken into account upam?ly "

3

W e

:
-
'

across the inut of 0.22uF, and 8 capncnor across the output of 0.1 uF. All characteristics ex-
ccpt noise volmgo and ripple rejection ratio are measured using pulse techniques (lw < 10ms, duty cycle € 5%). Output voltage ‘changes due 10

| SR,
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Choice of 8 Latches or 8 D-Type Flip-Flops
in a Single Package

3-State Bus-Driving Outputs

Full Paratlel-Access for Loading

Buffered Control Inputs

Clock/Enable Input Has Hysteresis to Improve
Noise Rejection

P-N-P Inputs Reduce D-C Loading on

Data Lines {'S373 and ‘S374)

SN54LS363 and SN74L8364 Are Similar But
Have Higher Vo For MOS Interface

°LS373, 5373
FUNCTION TABLE
QUTPUT ENABLE | o reuT
CONTROL G
L H H H
L H L L
L L X Qg
H X X z
‘L8374, 5374
FUNCTION TABLE
ouTPUT CLOCK D | OUTPUT
CONTROL
L t H H
L t L R
L L X Qp
H X X 2z

See expisnetion of function tables on page 3.8,

.

-description -

v

SNS4LS373, SN545373 ... J PACKAGE
SN745373"...J OR N PACKAGE
SN74LS373...J NORNS PACKAGE

{TOP VIEW)

20¢ 119

OoutPut 10 1D 0 20 3G 30 a0 4G Gwo
contacy %

togic: see function table

SN541.5374, SNS45374 ... J PACKAGE
SN745374 ...J OR N PACKAGE
SN74LS374...J,NOR NS PACKAGE
{TOP VIEW)

Outeut Y0 0. 20 20 3 30 e aa
ConTROL

logic: see function table

These 8-bit registers feature totem-pole three-state outputs designed specifically for driving highly-capacitive or

relatively fow-impedance loads. The high-impedance third state and increased high-logic-level drive ‘provide these

registers with the capability of being connected directly to and d?ivir;g the bus lines in a bus-organized system Wwithout

need for interface or pull-up components. They are particularly attractive for implementing buffer registers, 1/0 ports,

bidirectional bus drivers, and working registers.

The eight latches of the ‘LS373 and ‘S373 are transparent D-type latches meaning that while the enable {G) is high the

Q outputs will follow the data (D) inputs. When the enable is taken low the output will be latched at the level of the

data that was setup.

5




description {continued) -

The eight flip-flops of the LS374 and ‘S374 are edge-triggered D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the logic states that were setup at the D inputs.

Schmitt-trigger buffered inputs at the enasbiv/douck lines simplify system design as ac and de noise rejection is improved
by typically 400.mV due to. the input hysteresis. A buffered output control input can be used to place the eight

outputs in either a normal logic state {high or low logu: levels) or a high-impedance state, In the high- impedarice state
the outputs neither 10ad nor drive the bus hines significantly,

. The output control does not affect the internal operation of the latches or flip- flups That is, the old data-can be
retained or new data can be entered zven while the outputs are off,

‘LS373,°8373

‘L8374,°8374
TRANSPARENT LATCHES

PUSITIVE-EDGE-TRIGGERED FLIP.-FLOPS

oureut _1 oureyt _(1 -
CONTROL CONTROL

1p 2 D < w6 : [
—ag —Op>CK
5 2) % . s 2 0
20 & D 4 204 o} 4
5 W8 —cbck )
a 20 & 20
- 7 3 } Fs n A )
' —dc Ve ) ek ®
a 3Q G 3Q
4D & D C 40 <l s} *—
+—qs 19) . b G it L (=
N a 4Q y Po] 40
sp 13 o ) 5o 13 3 )
1 S {12) ‘ >CK . (121
a 5Q a 50
oo 1 S AL z
L 4
1 & {15) —pex KAL)
o] 6Q e} . 80
70 (n o T (17}
[ D [
+—9¢ {161 r—Ppox 116)
o] 70 I} 10
gp 118 5 ap 118 5
+da —<pcK
. 1 19
Q_M 8Q 6%(—’80
ENABLE (11 : ()
G . CLOCK >



e Dual Versions of the Popular ‘90A, ‘LS90
and ‘93A, ‘LS93

e '390, ‘LS390. . .Individual Clocks for A and B

Flip-Flops Provide Dual +2 and +5 Counters

e ‘393, ‘LS393. . .Dual 4-Bit Binary Counter
with Individual Clocks

e All Have Direct Clear for Each
4-Bit Counter

e Dual 4-Bit Versions Can Significantly Improve

System Densities by Reducing Counter Package

Count by 50%

® Typical Maximum Count Frequency . .. 35 MHz

e Buffered Outputs Reduce Possibility of Collector

Commutation

description

Each of these monolithic circuits contains eight
master-slave flip-fiops and additional gating 1o irnple-
ment two individual four-bit counters in a single
package. The ‘390 and °LS390 incorporate dual
divide-by-two and divide-by-five counters, which can
be used to implement cycle lengths equal to any
whole and/or cumulative multiples of 2 and/or & up
to divide-by-100. When connected as a bi-quinary
counter, the separate divide-by-two circuit can be
used to provide symmetry {a square wave) at the final

output stage. The ‘393 and °‘LS393 each comprise
two independent four-bit binary counters each having
a clear and a clock input. N-bit binary counters can
be implemented with each package providing the
capability of divide-by-256. The ‘390, ‘LS390, ‘393,
and ‘LS393 have parallel outputs from each counter
stage so that any submultiple of the ihput count
frequency is available for system-timing signals.
Series 54 and Series 54LS circuits are characterized
for operation over the full military temperature range
of =55°C 10 125°C; Series 74 and Series 74LS
circuits are characterized for operation from 0°C
to 70°C.

SN54390, SN54L.5390 ... J OR W PACKAGE
SN74390...J OR N PACKAGE
SN74L5390 ... J, N OR NS PACKAGE

{TOP VIEW)
’ OUTPUTS

2 ., OUTPUT sl N,
8 20p 20c  20p

vee 24 CLEAR 20 2
"% 15 " 1 12 n 0

8
] Q ] | 1
LOA 3 [} oc Qo

CLEAR
A
.
A4
A"
| CEa" 8 oy ac oo
r ¥ 1 |
s e s s
1A 1 10A 18 10p 10¢ 10p GND

CLEAR QUTPUT
ouTPUTS

positive logic: High input to clear resets all four
outputs tow

SN54333, SN54LS393 ... J OR W PACKAGE
SN74393...J OR N PACKAGE
SN74LS383...J, N OR NS PACKAGE
{TOP VIEW]

OUTPUTS
2 A
vee 2a cueamr ‘20, 208 20c 20p

wi fvaljr n wl is| ls]_

I ) I 1
Qa Qg Qc Qp
CLEAR

» <p—

CLEAR
f Qa Og Oc Q0p
s h . 1

1 2 3 4 5 § 1

1 \0a t0g 1a¢ 10p , GND
CLEAR Ve

OUTPUTS

pasitive logie: High input to clear resets-all four
outputs low




FUNCTION TABLES

‘390, 'LS390 390, "LS390
B8CD COUNT SEQUENCE BI-QUINARY (5-2) '393, L5393
(EACH COUNTER) {EACH COUNTER) COUNT SEQUENCE
{See Note A) {See Note B) {EACH COUNTER)
OUTPUT OUTP UTP!
COUNT COUNT il COUNT — o uv
Qp Q¢ Op Oa Qa Op Q¢ Qg . |op ac ag aa
4] L L t L 0 Lt L L t 0 Lt L Lt
1 L L L H 1 L L L H 1 L L L H
2 Jt v H L 2 [ v 2 fL L H oL
3 L L H M 3 L L H H 3 L L H H
4 L H L L 4 L H L L 4 L H L L
3 L H L H 5 H L L L 5 L H L H
6 Lt H H L 6 H L L H 6 L H H L
7 L H H H 7 H L H L 7 L H H H
8 H L L L 8 H L H H 8 H L L L
9 H L L H 9 H H L t 9 H L L H
NOTES: A, Output Qp is connectsd to Input B for BCD count. 10 R L H L
B. Output Op Is connected to Input A for bl-quinsry 11 H L H H
count,
C. H = high jevel, L = jow level, 12 H H t L
13 H H L H
. 14 H H H L
15 H H H H
S &
functional block diagrams
13,131 OUTPUT
Qp pb—
1,151 ’ ' o
NPUT A
13,9} ourrur
oa o
CLEAR werur & 1112 (s A
18,12) s L | y
weut 9 — { )< o
2 1,10 ouTPUT
O Op os
CLEAR ¢
CLEAR
9
1, :
10)
Qc g‘c’“"" Q¢ [o5.9) outrut
—cpy bt Oc
& Hn
LLEAR CLEAR
i | — v
.
~ 9) outeur
- %o ""—Lop Op [t 8! ouTPUT

P

b T
Sp
2. . cLEan
cLtan “_’D‘ cLEan g2 1;;{: 14
- L0

INFUT

390, "L S390 ‘393,°.8393




DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP.FLOFS WITH PRESET AND CLEAR

74 . v ::l o ICRK 2P 20 20 198 30 0 owo 20 70 200
FUNCTION TABLE e LEELISLISLISLISMIRL AL SLE S LI L
INPUTS  ° . _{ouTruts o ™ o g l l ] l
| T e 0 8 o
PRESET CLEAR CLOcK D | @ @ e
L H X X | H t “;. cun® mooan cn e
[ . N
H L X X Lt H x o S8 € 5
A &
L L X X | B ne a [ ] ‘
ﬁ H 1 H H t 1 3 ) ] (] ] LEN ' ] 2 [ [ i !
H H 1 L L H n‘n W oeE VPR .| [T 1en W ::- ver ‘:. 7 rCx
H H L X a
G G SN5474 {3) SN7474 (3. N) SNS5474 (W}
SNSAHT4 () SN74HI4 (U, N) SNSaH74 tw)
SN54L74 () SN54L74 (T)
SN54LS744 (J, W) SN74LS74A (J, N, NS)
SNS4S72 (W) SN74S74 (J. N, NS)
PRESET
CLEAR - [+]
— v
€LoCK 1 R
]
‘L74-DUAL D WITH CLEAR AND PRESET
HEX INVERTERS wl (ol fel (ol [} {3 [+

v GA  6Y 3A Y A “w IY @A SY GAD $Y SA 4V
.

04 T S RS TS

pull_!nlogk:
vk 28 LS
1 1 Haliatindl i 1 AeBeDelinkinki
13 (T8 7 L T ¥ GNO ECE S YRS I A
SN5404 {3} SN7404 (J, N) SN5404 (W)
SNS4HO4 (J) SN74H04 [J, N) SNE54H04 (W)
SNS4104 (J) SNS4L04(T)

SNSALSO4 {J, W) SN74LSO4 (J, N, NS)

SN54504 (J, W) SN74504 (J, N, NS)
See page 82

QUADRUPLE 2-tNPUT
POSITIVE-NAND GATES

00

positive togic:
A "w WA FURE L - ]
SN5400 {3} SN7400 (4, N}
SNS4HOO J) SN74HOO0 {4, N}
SNS4L00 tJ)
SNS4 LS00 {J, W) SN74L500 (J, N, NS)
SNS4500 (3, W) SN74500 (4, N, NS)

See page 82
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