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236 Counter/Timer/Multimeter

CHARACTERISTICS
e following characlerislics are unique to the
6% -

ne Base Accuracy — Standard: 10 ppm
001%). With Option 14 TCXO: 0.5 ppm
X0005%). :
)quency — Range: <02Hz to >100MHz.
ximum Resolution: 0.00001 Hz. Maximum Accu-
y: Equal lo time base accuracy. Can be
ed. 12

rlod — Range: >5s lo <10ns. Maximum
solution: 10 ps. Maximum Accuracy: Equal to
e base accuracy. Can be gated.*’*2

dth — Range: 5 s o <5 ns. Maximum Res-
ion: 10 ps. Maximum Accuracy: Equal o time
e accuracy 10 ns. Can be galed.”"*2

ay Time — Range: >2.5 s to <500 ns. Maxi-
m Resolution: 10 ps. Maximum Accuracy:
jal o time base accuracy +20ns.*?

ime — Range: >25s 1o <1ns. Maximum
olution: 10 ps. Maximum Accuracy: Equal to
> base accuracy # 50 ps.*?

alize — Over 8,000,000 events. Can be gated.
Volts — Range: 0 V to 500 V. Maximum Res-
on: 100 uV. Accuracy: +0.1%. Input: Through
 DMM leads.*2

5 Ac Volts — Ac Coupled: True RMS with
iz to 20 kHz frequency range. Range: 0V to
V. Maximum Resolution: 100 V. Accuracy:
0%. Input: Through side DMM leads.*?

1 Volts — Measures average dc vollage
1 CH 1 dc coupling) or true RMS voltage (with
| ac coupling). 1X/10X ranged by coded
es: Single Sweep button zeros display and
ils relative dc and ac RMS measurements.
je, Dc and Ac Volts: 0V to 50V (500V
50V ac with P6121 10X Probe). Maximum
lution, Dc and Ac Volts: 100 uV (1 mV with
1). Maximum Accuracy, Dc Volls (18°C 1o
)): £0.3% with 1X probe, +£0.5% with 10X
e. Maximum Accuracy, Ac Volls with 1X
e (18°C to 28°C). +2%, S0Hz to 100 Hz,
o, 100 Hz lo 20 kHz. Maximum Accuracy, Ac
 wilh 10X Probe: + 2%, 20 Hz 1o 20 kHz, with
er probe compensation.*?

stance — Range: 09 1o 1.99 GQ. Maximum
lution: 0.01 2. Accuracy: To 0.15%. Automatic

diode deleclion displays forward voltage drop to
+ 1%; ‘conlinuity mode activales lone if resis-

fance is <5).°2

Temperature — Uses Optional Teklronix PGGE02
Temperature Probe. Temperatures in C or F select-
ed with Freg/ATime butlon. Range: —62°C fo

+230°C (—80°F to +446°F). Resolution: To 0.1°
(either_range). Accuracy: To +2% ol reading
+15°C; +2% of reading +2.70°F.

Multimeter Inputs — Isolaled fiom oscilloscope
ground, Input Z: 10 MQ. Maximum Input Voltage:
500V (dc + peak ac), for all functions,

“ Ranges, resolulions, and recuraces can be degraded due fo
geting emors and & smaller number ol sutomalic ayecagos
made duning & galod frequancy, period, or width measure-

menl. For complsle formula specificalions ses opecator’s
manual,

* For complete accuracy and resolution error formuls specifics-
Mauman'ou manual.

ORDERING INFORMATION
2236 Oscilloscops With Counter/
Timer/Multimeter
Includes: Two P6121 10X vollage probes; DMM leads;
telesence guide; operator manual (070-4205-00).
2235 Oscllloscope
Includes: Two P6122 10X vollage probes; operator
manual (070-4207-00).
2235 Optlion 01 Oscilloscope
{AN/USM-488) Order 2235L
Includes: Two P6122 10X Voltage Probes; P6101A. 1X
Voltage Probe; viewing hood (016-0566-00), BNC -
connectlor; BNC male lo binding post; fiont panel cover;
accessory pouch; two grabber tips; operator manual
(070-4976-00); service manual (070-4977-00).
OPTIONS
Option 02 — (2235, 2236 only) Front panel
cover and accessory pouch.
Optlon 14 — (2236 only) TCXO Temperature-
Compensated Crystal Oscillator, 0.5 ppm
accuracy.
Option 33 — (2235, 2236 only) Travel Line
Package. See page 305.
CONVERSION KITS
Reckmount Adaplor — See page 305
(2335) Order 016-0466 00
(2235 Option 01) Order 016-0833-00
(2236) Order 016-0015 00
Travel Line Package Retrolit Kit — See
page 305.
TCX0 Retrofit Kit — (2236 only) Temperature
compensated crystal oscillator, 0.5 ppm accu-
racy. Ovder 040-1136-00

INTERNATIONAL POWER PLUG OPIJO’G‘}.
Opllon-At .~ Univorsal Euro 220V, 50 1z, :
Order 020-085900.

Option A2 — UK 240V, 50 Hz.

Order 020-08G0-00.

Option A3 — Australian 240 V, 50 Hz.
Order 020-0861-00.

Optlon A4 — North American 240V, 60 Hz.
Order 026086200,
Option AS «— Swilze 1 220V, 50 Hz. -:
Order 020495300 4

WARRANTY-PLUS 51 ¢ £ PLANS ™%

SEE PAGE 467 e

M1 — (2235/2235 Option 01) 2 Calibrations. ;;
M1 — (2236) 2 Calibratiors. m
M2 —MOpImOI) +2 Years Service. &/
M2 — (2236) + 2 Years Service. ':"'ﬂ'w.

M3 — (2235/2235 Option 01) 2 Years Service
& 4 Calibrations.

M3 — (2236) 2 Years Service & 4 Calibrations. g
M4 — (22352235 Option 01) 5 Calibrations. e+
M4 — (2236) 5 Calibrations, [
M5 — (2235/2235 Oplion 01) 9 Calibrations

+ 2 Years Service. i
M5 — (2236) 9 Calibralions +2 Years Service.

OPTIONAL ACCESSORIES %
Front Pane! Cover and Accersory * B
Pouch® ' — Order 020057202 5
Front Panel Cover®' — Order 200-252000 s
Accessory Pouch*® ' — Order 016067702
Viewing Hoods — i
(Collapsibla) Order 016-0592-00
(Binocular) Order 016-0566-00°*
(Polarized) Order 016-0180-00 i
Canying Strap — Order 346019900
Carrying Cese — Order 016-0792-01°2 ,
Rackmoupt Adeptor Kits — "
(2235) Order 016-0466-00 i
(2235 Option 01) Order 016-083300 g
(2236) Order 016001500 :
CRT Light Filter — §
(Clear*") Order 337-277501
(Blue) Order 337:2775-00 .
1107 Mounting Kt — Order 0160785-00
1107 DC Inverder — Se= page 307.

1106 Battery Pack — See page 306.
1105 Power Supply — See page 306.
RECOMMENDED PROBES

See Piobe Seclion for additional probes, page 404,
P6121 — 10X Probe.

P6122 — 10X Probe.

P6420 — DMM RF.

40 kV DMM — Order 010027700

P6602 Temperature Probe — For use with

2236 CTM.

A6901 Ground Isolation Monitor — See

page 478.

A6802B Vollage Isolator — Seo pno- 479,

RECOMMENDED CAMERAS

C-5C — See page 450.

(2235 Option 01) C-5C Option 02

(2235, 2236) C-5C Option 04

C-7 — See page 448.

(2235, 223G) C-7 Option 02

(2235 Option 01) Option 03

— (2235 Option 01) Seo page 446.
RECOMMENDED CART
K212 — For on-sile mobility. Soe pagn 461.

SERVICE MANUALS
(2235) Order 070-4206-00
(2236) Order 070-4204-00
“! Standard with the 2235 Option 01 (AN/USM.488)
¥ Recommend use with front panol cover (200-2520-00)
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ligit display shows actual output
elecled current limit, or actual
renl. The actual output voltage is
2n when the PS 5004 is operaling
rent-limited or unregulated mode.
solution is 1 mV or 0.1 mA.

red high impedance sense termi-

proper regulation of the supply
30 of resistance in either of the
is.

CHARACTERISTICS
)INSTANT VOLTAGE MODE

DV 1o 20V in 0.5 mV steps.

curacy (Total Effect) — +001%
m +15°C to +30°C, deraling to
-3 mV at 0°C and +50°C. Source Ef-
/. Load Effect: 1 mV for a no load to
ange in load current measured at
nals.

Accuracy — 05mV £02mV.

- <2mV p-p, 10Hz 1o 5 MHz,

sient Recovery®1*2 — <200 us to
in 5.0 mV of final value for a 100 mA
3. .

ics measurad al front panel lerminals without

8 senss.
irnal energy slorsge components.

NSTANT CURRENT MODE
10 mA to 305 mA in 2.5 mA steps.

curacy — 2% +5mA.

DIGITAL METER
jon — True 4 %2 digit free running voll-

r can be selected by froni panel con-
PIB 1o monitor output voltage, current
imil selling. Measuremenls are dis-
e front panel and are available over

— 1mV or 0.1 mA.

— Oulput Voltage: £0.15% +6mV.
ent: £15% +1mA. Current Limit:
mA.

ate — =~5/s.

HER CHARACTERISTICS
oltage (Maximum Allowable Volit-

en Any Output or Sense Terminal
I8 Ground) — 42V peak ac + dc.

ower Module Compatibllity — The
5 not compatible with TM 500

sumption — 35 VA maximum.

jard 488-1978 Interface Function
wplemented — SH1, AH1, T6, L4,
P@, DC1, DT1, C8.

ERING INFORMATION

ecision Power Supply
lruction manual (070:4442-00); instrument
yjuide (070-4789-00); relerence guide

ire
041 Order 062-695801
for description and erdering informalion.
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Programmable Triple Power Supply

PS 5010

The PS 5010 complies with IEEE Stan-
GPIB 2
IEEE-488

dard 488-1978, and with Teklronix
Standard Codes and Formals.

Dual Floating Supplies 0 V10 32 V,

100.75A (1.6 Ato 15V) .

Logic Supply +4.5V1055V, 103 A
0.5% Accuracy

Programmable Current Limits

Three Independent Digital Displays

Automatic Crossover

The PS 5010 Programmable Power Supply
provides a complete and rapid high perfor-
mance solution for many system power sup-
ply applications. lts three supplies provide
the most commonly used vollages, and the
three digital displays aulomatically indicate
all six voltage and current limit parameters.
Automatic crossover from vollage to current
limit and a powerful set of GPIB status re-
porling messages allow the user to-be con-
stantly aware of the PS 5010's stalus.

The PS 5010's dual floating supply provides
OVio +32Vand OV to —32V, both with
respect o a common front panel terminal.
Or 0V to 64 V across the terminals of both
supplies together—with currents up to
0.75 A throughout the total voltage range
and 1.6 A below 15 V. The logic supply pro-
vides +45V to +55V with respect lo
ground, with currents to 3 A. The user can
program the outputs on and off, and can
lock out the front panel controls with GPIB
commands. c

The three supplies can be independently
programmed for separate vollage and cur-
rent limits, and displayed in the LED display.

Whenever a load change causc

supply to change modes from cou-
slant voltage o constant cusient:(or
vice versa), the corresponding display
also changes to show the known cur-
rent or vollage value. This condition
can be reported over the GPIB via an £
interrupt when tha PS 5010 is in the
remote slate.

'CHARACTERISTICS
POSITIVE AND NEGATIVE

FLOATING SUPPLIES
Configuration — Dual floating with

shared common terminal.

Isolation — 150 V peak front panel, 42 V
peak from rear interface, 0.015 uF typical
shunt capacitance to ground.

Constant Voltage Mode
Range — Posilive: 0 V 10 432.0 V. Nega-
live: 0V to —320V.
Overall Accuracy — Tolal Effect:
+(0.5% +20 mV). Source Effect:
+(001% +2mV). Load Elfect: +10mV

for TA load current change (1 mV when using
rear inlerface oulput with remote sensing).
PARD (Rippie and Noise) — 10 mV p-p; 20 Hz
10 20MHz.

Rasolution — 10 mV £ 10 mV (typically £2mV)
to 100V. 100mV. £40mV (typically +10mV)
>100V.

Losd Translent Recovery — 500 us to recover
within 20 mV of nominal value for a 1 A change.
Change Response Time — 1ms for up or
down change with maximum load, 20ms for
down change wilh no load.

Constant Current Mode

Range — 50 mA 1o 0.75 A (1.60 A at 15V and
below) in high power compariment; 50 mA to
400 mA (0.750 A at 15V and below) in two stan-
dard power compartmenls.

Overall Accuracy — +(5% 4 20 mA) Source
Effect: =1 mA line regulation. Load Effect:
+10mA. Oulputl impedance is typically 5kQ
shunted by 20 uF.

PARD (Ripgle and Noise) — 10 mA p-p, 20 Hz
1o 20 MHz.

Resolution — 50 mA +15mA.

Change Response Time — 20 ms up or down.

LOGIC SUPPLY
Conslant Voliage Mode

Range — +4.50V to 45.50V, ground

referenced.

Overall Accuracy — 150 mV. Source Effect:
+ 1mV. Load Etfect: £10mV for 1A load cur-
rent change (1 mV when using rear inlerface out-
put with remole sensing).

PARD (Ripple and Noise) — 10 mV p-p, 20 Hz
1o 20 MHz. .

Resolution — 10 mV 10 mV (lypically
+2mV).

Load Translent Recovery — 500 us to recover
within 20 mV of nominal value.
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The LM555 is a Md\lv stable dev:co for generating
" accurate time delays or oscillation. Additional terminals
are provided for triggering or resetting if desired. In the @~

_. trolled by one external resistor and capacitor, For. astable __
operation as an oscillator, the free running frequency and ; -
_duty cycle are accurately controlled with two external ' *
mmofg and one capacitor. The circuit may be triggered I
— and-Teset on falling waveforms, and. the outpul circuit-
can source or sink up 10 200 mA or drive TTL “eircuits.

..; - TN 'i
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-
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'® Pulse width modulation * °
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LM555/LM555C

Supply Voltage

Power Dissipation (Note 1)

Operating Temperature Range
LM555C .
LM55§ '

Storage Temperature Range

Lead Temperature (Soldering, 10 seconds)

Absolute Maximum Ratings

te . et

'HBV_ ..
600 mwW -

0°C 10 +70°C
=55°C to +125°C
—65°C 10 +150°C

300°C

.

Electrical Cha facferlstlcs (Ta ‘ 25°C, Vee = 45V Io.HSV; t;nluss'olherwis; xpcgified.)A .

--._..-..._....,.
Y
.ot

. . . ? O | . st LIMITS .
‘PARAMETER _CONDITIONS | ' LMSSS ’ LMSSSC
W ) MIN TYP | max | MmN Tve
Supply Voltags o 45 S 18 4s . 18
Supply Cutrent . Vee =SV, Ry oo 3 5 3 6
Vee = 15V, A == 0 12 10 .18
2 {Low State) No10 2} * . . v
' et
Timing Ercor, Monostable KN LT ¢ - - ., .. .
Initia! Accuracy — s 05 - b 1 o
Drift with Tempsrature R.. Rg ® 1k 10 100k, . . 0 50 R
C=0.0uf, (Noted) - : . . .
Accuracy overs Temperature .o . 3 <L - 1.5 .. 1§ R
Orifs with Supply 0.05 0.1
Timing Erepr, Astable .
jhius! Accurscy = 15 2.2%
Dritt with Temperature’ g 1 y s 0 150
Accuricy over Temperature 3 25 Jo "
Drift with Supply J : 0.1% . 0.50
Threshold Vohtags - "1 oser 0.667
Trigger Voltaps . . - Vie = 15V a3 s 52 5
Vee = 5V 148 1.67 19 167
Trigger Current * - i .} 0.0% 0.8 06 | op
. ¥ kY Y
. RestVolge "™ - = 3 04 0% ' 0.4 0s 1
Reset Current - 0.4 04 0.1 0.4
Threshotd Current {Note &) 0.1 0.26 1 ai 0.25
Control Voltage Level Vee = 15V 0.6 10 104 9 10 "
Vee » 5V 29 333 a8 26 333 4
Pin 7 LaskageOutput High 2 ] 100 1 100
Pin 7 Sat INote §) .
Output Low Vee * 15V, 6y = IS mA 150 180 " mv oy
Output Low - Ve = 4.5V, 1) =45 mA 70 100 80 200 mv 7
Output Volfage Drop {Low) Vee = 15V d A
Iy © 10 mA 0.1 018 0.1 025 v "
. Igier = 50 mA 0.4 058 (X} 0.75 v
g beme s 100 mA 2 22 2 25 v
Igwex * 200 mA 25 Jas . 4~ v .
. Vee * 5V B E
Agym =B MA [X] 0.2% v |,
Ignx ® 5 MA ’ 025 0.35 v |
Output Voltage Drop (High} fgouncs ® 200 mA, Ve = 16V 125 125 A
Isounce * 100 mA, Ve = 15V 13 13.3 12.75 133 N v
Vee = 5V 3 33 .78 33 v
Rise Time of Output 100 100 m .
Fat! Tims of Output 100 100 "
B st i

Note 1: For operating a1

resistance of +45°C/W

b tor both

Note 2: Supply current when output high typically 1 mA less at Ve = SV.
Note 3: Tested st Vg = 5V and Ve = 15V,
Nota 4: This will determina the mazimum vatue of Ay ¢+ Rg for 15V operation. The maximum total {R 4 + Rl is 20 MA.

Note §: No pi against

2

T

o % the device must be derated based on a +150°C maximum junction ternperature and a therms!
junction 1o case fos TO-5 and +150"C/W

;;in 7 current is necessary providing the package dissipation rating will not be eacesded.

e e e . Sttt A e
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LM555/LM555C -

Applications Information . ‘
" MONOSTABLE OPERATION - . .
e Coes Wt L
In this mode bf - operahon the timer 1uncnom 3-8 = .o S
. one-shot (Flpure 7). The external capacitor is initially T w -.
held discharged by a transistor inside the timer. Upon ap- ) ;_ ! '[.
plication of a negative trigger pulse of Jess than 1/3 V¢ .. 8 y : el A . :?,}
1o pin 2, the flip-flop is set which both releases the short ™ . i 7 //.e" .o AL v
circuit across the capacitor and drives the output high. K ‘/ s
. 1o [—A—A—A— A
N 4V 10 013Y . -3, . ] <] - R
T AL 0 Ve ~. / A 4 ' .e . '
- . . a0t
. | X ) 3 - Dt MaiBe Tew Iy 10m s 100 1000 e .3"
l O i - S A L PRI, (R
apnmatLy “'(.)E::-l p jRicance - . 2 E . R
soncanan SN © e, FIGURE 3. TimeDeley  ~ = | .5
1 g jamitae multivibrator, The external eapacitor charges through \{i
1 . contaot : Ra 4 Rg and discharges through Rg. Thus the duty o
LLILLUIEE MO T3 T ; cycle may ba precisely set by the rono ol theu two i
F _—l— £ . « [}] -
normaLY R ' - o .. resistors. % ,.. P 5_. b
“orr-isan $ N . - T"" B ’ . . 1o

e e . ik

C R e = - P 'z

S - ) T 0 ¥ee Rird

. : we ; B L

‘ FIGURE 1. Monostable o et Y 1

The voltage across the capacitor then Increases exponen-  * * oo _. I B .z z‘i

tially for a period of t = 1.1 R, C, at the end of which . §,‘ i . v \ ‘. S

time the voltage equals 2/3 V. The comparator then +° _ 1 ] = 3 . ‘1}

resets the flip-flop which in turn discharges the capacitor . R s il se

and drives the output to its low state. Figure 2 shows .7 RV %

the waveforms generated in this mode of operation. 4 8 : N ot - -%

Since the charge and the threshold level of the com- " 4 . ‘ ' l ¢ R R -
parator are both directly proportional to supply voltage, ;: " y j_'""_l—

the timing internal is independent of supply. : g

il SEEnt> W A FIGURE 4. Aswable ,, Y

. y AAAN Y, N R

. e .. M .. LN L

L In this mode of operation, the capacitor charges and . .*.

¥ e discharges between 1/3 Ve and 2/3 Vec. As in the 2

° triggered mode, the charge and discharge tithes, and there- |-+ s'}

fore the frequency are independent of the supply voltage. ':

/ // // Figure 5 shows the waveforms generated in this mode 2

T of operation. .

Voo = 4Y Vop Toue lagmi $Vibw 2

et s G 1 syDly, M4Se v'.-. l‘-w-‘ svl'o:‘... e ] I l I t ] l 1 Toet

P Sotrem hime Copmeian & - N

S T T

FIGURE 2. Monostable Waveforms - il "

h)

During the timing cycle when the output is high, the P A f

further application of a trigger pulse will not effect the 4 A \-— e -t

circuit. However the circuit can be reset during this time K4 il o

by the application of 3 negative pulse to the reset vl

terminal {pin 4). The output will then remain in the low w

Top Trare: Botput I¥/Dm.

state until a trigger pulse is again applied. Somem Hime Copivias Vortogs t¥ID

When the reset function is not in use, it is recommended
that it be connected 10 V¢ 10 avoid any possibility of
“false triggering. FIGURE B, Astable Wavetorms

-

. Figure 3 is 3 nomograph for easy determination of R, C . .
values for various time delays. The charge time (output high} is given by: -

NOTE: In monostable operation, the trigger should be 1= 0693 (R # Ag) C

driven high before the end of timing cycle. And the discharge time (oulE)ul low) by:
ASTABLE OPERATION 12 =0.693 (Ry) C

It the circuit is connacted as shown in Figure 4 (pins 2 Thus the total poriod is:

and 6 connacted) it will trigger itselt and free run as a T=1, 41, ~0.693 (R, + 2Ry} C

9-36




Thc luquency olosqullahon i e s e
-1 1.44

;e ST Rat2RgIC

Figure 6 may be uscd (or qmck de!ermmmon of these
RC values. -t P U

D~—0t '
The dut cle is: -
u.v. c'y . et R‘ + 2“8

.« .- v mon ~

" N

AR
HELRRAN
PEE NN

yd

2 N
/‘\// :
-
~
Q)

g «~ CAPALITANCE (wF)

P’
[
o

[

,"  .FIGURE 8. Frea Running Frequeney ~ " !

e o= e ¢ -
v o - R

FREQUENCYDIVIDER =~ % ™ == . 4 ‘0. .
The monostable circuit of Figure 1 can be used as a
trequency divider by adjusting the length of the timing
cycle. Figure 7 shows the waveformx generated m ?
divide by three lecull "

s

I' v
e ] g ? 1¥) ;
[
// s
1] 1A
Vg o WV Tup Foone logot V7B

T MUY, Bt Frase Bergmi 110,
8,08t dossow Tums Lapmne 2910

—_ (YT 1=

FIGURE 7. Frequency Divider

PULSE WIDTH MODULATOR

When the timer is connected in the monostable mode
and triggered with a continuous pulse train, the output
pulse width can be modulated by a signal applied to pin
§. Figure 8 shows the circuit, and in Figure 9 are some
wavelorm examples,
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*FIGURE 8. Pulse Width Modulator
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FIGURE 8. Pulss Width Modulator
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PULSE POSITION MODULATOR

This application uses the limer connected for astable
operation, as in Figure 70, with 3 modulanng signal
again applied 10 the contro! voltage téiminal. The pulse
position varies with the WiGdulating signal, since the
threshold voltage and hence the time delay is varied.
Figure 11 shows the waveforms generated for 2 triangle
wave modulation signal. '
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FIGURE 10. Pulse Position Modujator
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FIGURE 11. Pulse Position Modulator

LINEAR RAMP

When the puliup resistor, R, , in the monostable circuit
is replaced by 3 constant current source, a linear ramp is

DSSSINT/SSSINT




LM555/LM555C

.

" will perform this function. _

Applications Information (continved)

penerated. Figure 12 shows a clrcuit configuration that

IMEEIn Ot ¥

[YULL - — Y

., FIGURET2. : ‘).

Figure 13 shows waveforms generated by the linear ramp.

The time interval is givenby: . =1 v v o

e T T 2/3Vee Re Ry + R, C A\
' Ry Ve ~Vae (Ry ¢ Ra) |

Vgeg =06V ,.
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FIGURE 13. Linear Ramp

50% DUTY CYCLE OSCILLATOR

For a 50% duty cycle, the resistors R, and Ry may be
connected as in Figure 14. The time period for the out-

s I

RETRTINTINGR IS o S SRR BFLENLNEY i-0e THRe Rt

put high is the sams 25 previous, ty = 0.693 R, C.
For the output ow it is t3 = - :

« - [Rg—2Ra
“RA R.)/(RA" R.” CLn ————
2“. - RA
Thus the trequency of oscillation is ¢ =
. ttt
° o O Ve
3
L e B
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o
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FIGURE 14. 50% Dury Cycls Oscillstor

Note that this circvit will not osciiiate it Ry is greater
than 1/2 R, because the junction of R, and Rg cannot
bring pin 2 down to 1/3 Vcc-and trigger the lower
comparator. . : -

ADDITIONAL INFORMATION

Adequate power supply.byplssing is necessaﬁ to protset
associated circuitry. Minimum recommended s 0 3uFin
parallel with 1uF electrolytic.

Lower comparator storage time can be as long a3 10ps
when pin 2 is driven Tully to groond for triggering. This
limits the monostable pulse width to 10us minimum.

Delay time reset to output is 0.47ps typical. Minimum
reset pulse width must be 0.3us, typical.

Pin 7 current switches within 30 ns of the output
{pin 3) voltage.
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.General Descnphon

The LM74‘I series are general purpésc operational
smplifiers which feature improved performance
over industry standards like the LM709. They are
direct, plug-in replacements for the 709C, LM201,
MC 1439 and 748 in most applications.

Operational Amplifiers/Buffers

LM741/LM741A/LM741CILM741E Operatxonal Amplmer

’ ‘e
tection on the input ang output, no latch-up when
the common mode range i3 exceeded, as well as

freedom from oscillations.

The LM?41C/LM741E are identical to the
LM741/LM741A except that the LM741¢C/
LM741€ have their performance guaranteed over

i The arplifiers offer many features which make ° 3 0°C 1o +70°C temperature range, instead of
. their application nearly toolproof: overload pro- ~55°C 10 +125°C.
aF . Schematic and Connection Diagrams (top views)
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P Order Number LM741H, LM741AN,

Y ) LM741CH or LM741EH

3! : See NS Package HOBC®
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LM741/LM741AILM741C/ILM741E

Absolute Maxlmum Ratings . ..., " Tt
LM741A LM741E i LM741 e -
Supply Voltage- 22V 122V " “agav ¥ l
Power Dissipation (Note.1) 500 mW 500 mW 500 mW
Differential Input Voltage S 230V L s IR | oy
1 e S i v . AN Ve ki,
fnput Voltage [Note 2}~ * Tt 215V 115V $15V : “nigy |
Outptit Short Circuit Duration Indefinite Indelinite Indefinite ./ ‘ lnd!‘hmu[
Operating Temperature Range | =55°C 10 +125°C 0°Cto +70°C -55°C 10 +125°C "0°C 1o 470°¢
Storage Temperature Range —65°C 1o +150°C —65°C10 +150°C - —65°C 10 +150°C - “65°Cto -.150 c
Lead Temperature  * * ©300°C s0°c © 7 300°C 300°C -
{Soldering, 10 seconds) - . et e T e e, i .
o - LA PR Y
. . . ' ey yose -‘E-
. ' l
. “t
v ' AR < I
. I . . [ {
T RS . - st e
Electrical Characteristics now3 - — e . g
- . )
. LM741A/LM741 M40 M701C L e
PARAMETER CONDITIONS = E A by
MIN TYP MAX MIN TYP MAX MIN TYP MAX e
tnput Otlset Voltage Ta=25°C - . ! . . 'L‘
, | mggiong. . . 10 60| . "0 o0 m *
.| rggson. ce 30 -y’
TAMIN S Ta € TAMAX N . ,.k
Rg <500 - 0 e -
Rggl0Nn: : . 6.0 15 -y
Average input Olfset | | 15 wi'c
Voliasge Drift y B
Input Offset Voliags Ta = 25°C. Vg = 120V 10N ead 2] 218, 215 oy
Adjustmaent Range v _.'-
| \ o
Input Qitset Currant .TA «25°C - 30 30 20 200 20 200 pA |
TamInS Ta STAMAX 4 ; 70 o 8s 500 3e0 a
Average Input Ofhet 05 ' . nafe”
Current Duilt v’
snput Bias Current Ta=125°C 0 80 o - so0 80 500 !
TaminS Ta S TAMAX 0.210 1.5 o8 »A
Input Resistance Ta=125°C, Vg = 220V 1.0 6.0 0.J 2.0 = ~0.3 2.0 [Tt}
Tamin S TA S Tamax. 05 N
\ 3 Vg 220V .
nput Voltage Range Ta=25"C 12 13 '
TamIN S TA S Tamax 12 113 vl
Large Signal Voltags Gan | Ta= 25°C. AL > 2k - " ,
Vg = 120V, Vg - 215V 50 vimv
Vg =215V, Vg = 210V 50 200 20 200 vimV¥
‘| Tamin £ TA S Tamax.
AL > 2k, .
Vg =120V, Vg = 15V 32 vimV’
Vg= 16V, Vg = 110V P 15 vim¥
Vg e 15V, Vg = 12V 10 vim¥
"Odtput Voltage Swing Vg = 120V
Ry 310K 116 v i
Ry 22k02 115 v i
Vg 215V .
A2 10K 22 e N2 e v-!
RL2 2k 10 213 10 1) v
Output Short Circurt Ta-25°C w2 35 25 25 o’
Cusrent Tamin € TA < Tamax 0 40 mA
Common Mode Tamin < Ta £ Tamax
Rejection Rato Rg < 10 kM2, Vo » 212V 70 90 10 90 as
Rg < SO MIL VoM = 12V 80 95 o
/
3-258 1
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lectrical Charactéristics (continued) | : St L
B ' toa .o . L . . . e e - .
¥ e ‘oA . = .". P
—_— LMI41A/LMICIE C LM74) LM241C |
AMETER CONDITIONS -
PARAME MIN_ TYP MAX-| MiIN_ TYP  max.[4MN TYr rmax L. UNITS
Supply Vottege Rejection | TAMIN S TA < TAMAX. :
Ratio Vg = t20V 10 Vg = t5v - - . . - .
Ag < 500 - 8 98 . . ' a8
Ag <10k ' 77 o8 77 ° 86 - a8
Transient Responss Ta = 25°C, Unity Gain «
Rise Tims 025 op 03 (%] "
Overshoot . 6.0 20 [ 3 . s - %
Bandwidth (Note 4) Ta=25°C 0437 15 . . MHz
Stew Rate . TA = 25°C, Unity Gsin 03 07 o os . o8 Vi
Supply Current Tas25°C  ° . - 17 28 W28 | ma
Powsr Cansumption Ta=25°C . Lo . . . .
Vg =220V 80 150 o
Vse 1SV Lo 80 &5 so .85 mw
LM741A Vg = 220V
Ta=Tamin_ -, 165 . oW
Ta = Tamax . 135 . . ol oww
LM741E V§ =220V 150 mwW
Ta=Tamin R 150 . mW
Ta®Tamax N~ 150 i oW
LM741 Vg e 215V
Ta=Tamin 60 . 100, mw
-TA=Tamax 2 MA s . oW

Nata 1: The maximum junction semperature of the LM741/LM741A is 150°C, while that of the LMIAIC/LMIGIE s 100°C. For operation st
levated tempe , d in the TO-5 peckage must be derated based on a thermal resistance of 150°C/W junction 1o smbient, or 45° C/W
function to case. The thermal resistance of the dusiinine packege is 100°C/W junction to ambient. .

Note 2: For supply voltsges lass than 215V, the sbsolute maximum input voitage is equal 10 the supply voitage.

Note 3: Uniess otharwise specifisd, these specifications spply for Vg = 215V, ~55°C < Ta < #125°C (LM74T/LMI41A), For the LM741C/
LM741E, these specifications sre limited 10 0°C < T4 < +70°C. -

Note 4: Calculated velue from: 8W {MHz) = 0.36/Rise Timsl{us). —

3-259
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LF353

{

National -~ .
Semlcqnductor
LLF353 Wide Bandwidth Dual

General Description -
These devites are low cost, high speed, dual JFET input

‘operational ampliflers with an internatly trimmed Input
offset voltage (BI-FET II™ technology). They requite fow

product and fast slew rate. In addlition, well matched

- { high voltage JFET Input devices provide very low input

blas and offset currents. Tha LF353 s pin compatible
with the standard LM1558 allowlng designers to
immediately upgrade the overall performance of existing
LM 1558 and LM358 designs. B2 .

Thess ampllflers'may be used in applications such as

hold circulls and many other clrculls requiring low Input
offset voltage, low Input blas current, high Input imped-
ance, high slew rate and wide bandwidth. The devices
also exhlbit low nol.se and offset voitage drift. °

JFET Input Operational Amplifier

supply current yet maintaln a large galn bandwidth.

high speed Integrators, fast D/A converiers, sample and-

Typical Connection |

Simplified Schematic |

1/2 Dual

¥ee O

INVERNALLY

WTEANALLY (LT

-¥gg O

A - e
- 7> -
“ , - .pw [t
. Operatiorial AmplifiersBufiers i~
— %
15
g
4 o o ekl
MWl (R E I g
i
BILFET 31" Technplogy p‘,,r’
. ¢ ) :“2".‘4;
Features ™ "° -l
B Internally trimmed oliset voltage ' W0my :”;
& Low Input blas current *50pA | S5
= Low Input nolse voltage 16nVVHz y
= Lowlinput nolse current - 0.01pANVRz
® Wide galn bandwidth 4 MHz
u High slew rate 13Vips
8 Low supply current e . 36mA
& High Input Impedance 10120
= Low total harmenic disiorilon Ay = 10,  <0.02%
AL =10k, Vg =20Vp — p, BW = 20Hz-20kHz-
2 Low 1/{ nolse corner S50Hz
® Fast settling time to 0.01% 2us
Connection Diagrams ,g
- &
i«
" "'.?
LF353H Me1al Can Package {Top View)
v M
[ } [}
'Y sviry-a o‘oto sutrut s K 5 '-'.:E
mvERTIng iA'Ab wvintng S a 'ﬁ
eyt a o‘ ho weyt s : I"‘
won n-vll.:;l'-: o ° ‘-:'::-:uunc . ) }'
L " ':"3
Order Number LF353H B
See NS Package HO8C ‘
3
5
=
LF353N Dual-In-Lins Pickags (Top View) .
cuisut a — U LI
MYTRTING INPUT & GL -'—- svirvt s )
wowinvintng _f] *I'l & ¢ MVERTING hPUT B
NPyl A
-0 3 __ seniaveasmg
¥ y wevr e
Orcor Number LFISIN
Seo NS Package NOSA
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Absolute Maximum Ratings
gupply Voltage 218V Input Voltage Range (Noto 2) - £ 15V
power Dissipation (Note 1) 500mW  Output Short Circult Durallon Contlnuous .,‘
operating Tempordlure Range 0°Cto 4+70°C  Storage Temperature Range ~65°Cto +150°C ]
T,(MAX) 115°C  Lead Temperature (Soldering, 10 seconds) 300°C, 1.
pillerential Input Voltage *30V -
pC Electrical Characteristics (vote 4)
oL ‘ PARAMETE LFes
SYMBOL R CONDITIONS MIN e MAX . UNITS
vos Input Olfset Vollage Rg =10k, Ty =25°C 5 10 mv
Over Temperature 13 mv
Vpg/aT Average TC of Input Oflset Rg= 10kQ 10 wi*C
Voltage
los input Oflset Current Tj=25°C. (Notes 4. 5) 25 100 pA
- Tj < 70°C » 4 nA
8 Input Bias Current Tj= 25°C. (Noles 4, 5) 50 200 pA
'Tj <70°C 8 nA
Y] Inpul Resistance Tj =25°C 1012 4 0
AyoL Large Signal Voltage Gain Vg = 215V, Tp=25°C 25, 100 vimV, .
Vo= 210V, R = 2kQ
Over Temperalure 15 VimV
Vo Output Voltage Swing Vg = =15V, R = 10kQ =12 =135 v
vem Input Common-Mode Voltage R -11 +15 v
Range BVE B/ g °4Y/ -12 v
CMRR Common-Mode Rejection Ratio Rg € 10kQ 70 100 dB
PSRR Supply Vollage Rejection Ratlo (Note 6) 70 100 dB
ig Supply Cursent 3.6 6.5 mA
AC Electrical Characteristics (Note 4)
o LF353 o T
SYMBsOL PARAMETER CONDITIONS MIN Py MAX UNITS
Amplilier to Amplifier Coupling Ta=25°C, = 1Hz- -120 . dB8
' 20kHz (Inpul Relerred)
SR Slew Rate Vg= =15V, To=25°C 13 Vius
i Gew Gain Bandwidth Product Vg= =15V, T4 =25"C - MHz
| en Equivalent InpGt Noise Voltage | Tp = 25°C, Rg = 1000, 16 nvivHz B
' - { = 1000 Hz
H
4 In Equivalent Input Noise Current Tj=25°C, 1 = 1000Hz 0.01 pANVH2
i Note 1: For operaling at elevaled temperature, the device mus! be derated based on a thermal resistance 01 160 °*T/W junction to ambient
‘I tor the N package. and 150 *C/W junction 1o ambient for the H package.
Note 2: Uniess otherwise specitied the absolute maximum negative input voltage is equal to the nregative power supply voitage.
Note 3: The power dissipation limit, however, cannot be exceeded.
Note 4: These specitications appty for Vg = 215V and 0°C < Tp € +70°C. Vpg, Ig and lgg are measured at Vem =0,
Note §: The input bias currents are junciion leakage currents which apprommately double tor every 10°C increaso ih the junction tom.
beratule, T,. Due 10 the limited production test time, the input bias currents measured are corfelsled 10 junction temperature, In normal
Operation the junction lemperature sises above the ambient temperature as a result ol inlernal power dissipation? Pp. T=TA+0Oja Pp
where ©j4 Is the thermal resistance trom junctlon 10 ambient, Use o! a haal sinh is recommended if input bias cureont is 1o bo kept to a
Mminimum,
Note 8. Supply voltage rejection ratlo Is messured for both supply magnitudes Increasing or decreasing simultanscusly in sccordants
with common practice. -
e A
3.43 . »



LF353

“Typical Performance Characteristics
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fypical Performance Characteristics (continued) '(g
' ' 0
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LF353

Pulse Response

S‘mall Signal Inverting

325
e
¥

OUTPUT VOLTAGE SWING (50 mV/DIV)

j4
AR TA R
SRR S

TIME [0.2 43/D1V)

Large Signat Inverting

OUTPUT VOLTAGE SWING (SV/DIV)’

. TIME 2,01v)

Current Limit (Ry = 1000}

QUYPUT VOLTAGE SWING (1V/DIV)

Small Signal Non-Inverting
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Application Hints

These devices are op amps with an internally trimmed
input offset voltage and JFET input devices {BI-FET 1|},
These JFETs have large reverse breakdown vbltages from
gate 10 source and drain eliminating the need for clamps
across the inputs. Therefore, lasge ditferential input
voltages can easily be accommodated without a large
ifcrease in input current. The maximum differential
input voltage is independent of the supply voltages.
However, neither of the mput voltages should be

allowed 10 exceed the negative supply as this will cause
large currents 10 flow which can result in a destroyed
unit,

Exceeding the negative common-mode limit on either
input will cause a reversal of the phase 1o the output
and force the amplifier output to the corresponding
high or low state. Exceeding the negative common-mode

limit on both inputs will force the amplitier output U

g
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Application Hints icontinueq)

high state. In neither case does a lawch occur since
taising the input back_within the common-mode range

" agaim puts the input stage and thus the amplifier in a

normal operating mode.

Exceeding the positive common-mode limit on 3 single
input will not change the phase of the output; however,
if both inputs exceed the limit, the output of the ampli-
fier will be forced t0 a high state.

The amplitiers will operate with a common-mode inpyt
voltage equal to the positive supply; however, the gain
bandwidth and slew rate may be decreased in this condi-
tion. When the negative common-moda voltage swings
to within 3V of the negative supply, an increase in input
offset voltage may occur.

Each m;’plifier is individually biased by s 2ener reference

- which allows normal circuit operation on 4V power

supplies. Supply voltages less than these may result in
lower gain bandwidth and slew rate.

The amplifiers will drive'a 2 k2 load resistance to £10V

over the full temperature range of 0°C 10 +70°C. If the ~

amplifier is forced to drive heavier load currents, how-
ever, an increase in input offset voltage may occur on
the megative voltage swing and finally reach an active
current limit on both positive and negative swings,

Precautions should be taken to ensure that the power
supply for the integrated circuit never becomes reversed
in polarity or that the unit is not inadvertently installed

backwards in a socket as 3n unlimited ¢urrent surge
through the resulting forward diode within the IC could
cause fusing of the internal conductors and result in H
destroyed unit.

Because these ampliliers are JFET rather than MOSFET
input op amps théy do not require special handling.

As with most amplifiers, care should be taken with lead
dress; component placement and supply decoupling in
‘order to ensure stability. For example, resistors Irom the
output 10 an input should be placed with the body close
to the input to minimize “'pick-up™ and maximize the
frequency of the feedback- pole by minimizing the
capacitance from the input 1o ground.

A feedback pole is_ created when the ‘feedback around
any amplifier is resistive. The paralle! resistance and
capacitance from the input of the device (usually the
inverting input} to AC ground set the frequency of the
pole. In many instances the frequency of this pole is
much greater than the expected 3 dB frequency of the
closed loop gain and consequently there is negligible
effect on stability margin. However, if the feedback
pole is less than approximately 6 times the expected
3 dB frequency o lead capacitor should be placed from
the output to the input of the op amp. The value of the
added capacitor should be such that the RC time con-
stant of this capacitor and the resistance it parallels

is greater than or equal 10 the original feedback pole

time constant,

Vo

Detailed Schematic
Yee O > ¢
013
o 2
- a3 v a2 + e

|
o4 123 ‘Jj I
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LF353

Typical Applications

L Y

GAIN (d8)

Thiee-Band Agtive Tone Control

8D0ST - cut

™ MID-RANGE .

s
A V\——tg

T
notiel ||

*20
INDTE 2} i | ”h l I
N .F\” Hl ! ".ﬂml'i'
s S A DR g
; 7 IO THINATH
) _“Tj,r'.- ¥ i
-1 Ill\ lﬁl )I :
[T U AU s
’W—"” T
-20 INOTE 87T
it
fo 100 u s
FREQUENCY {H2)

Note 1: Ali controls flat,
Note 2: Bass snd treble boos, ma tlat.
Note 3: Bass and treble cut, mid tiat,

‘Note 4: Mid boost, bass and 1reble Hat.

Note 5: Mid cut, bass and treble fiat,

All pSrentiometers are lincar taprer
Use the LFJ47 Ouad tor sierec snptications
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Typical Applications (continues

Improved CMRR Instrumentation Amplifier

sllgala

co—i |11

1
<

-
)

&

[ sEPanant
R2
* Ay ~ (.2_ + l) E.
L] A4
177 a8 L are'separate isolated grounds
Marching of RZ’:,'F‘M's and RS's control CMAR
With Ay = 1400, resistor matching = 0.01%: CMRR = 136 dB

. ® Very high input impedance
®  Super high CMRR

Fourth Order Low Pass Butterworth Filter

LI
n

-—Ovour

* Corner lrequency 1) =/ —_ - 2. - R
RIR2CCH 28 R1°R2°CC3 2
Pamband gsin (Hgl = {1 + R4/R3) (1 + REIAT) *

Fiest stage O = 131,
Second stage O » 0.541
Tiscuit sthown vses nearest 5% tolersnce

Otfset nulling necesiary tor accurate DC parformance

re3is1or values for a tilter with o coroer trequency of 100 Hz and 8 psssband gain b1 100

Al
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LF353

Typical Applications (contnuea
Fourth Order High Pass Butierworth Filter

A -
HH

(S 4
mwn LLLL

1 1 1 1 ~
® Corner frequency (1) = . — L
¢ Rinzcd - " 2n A1R7Ce 2 .

® Passband gain tHol = {1 + R4/R3I) (1 + R4'/R3Y)
® First stage O = 1 31. - -
¢ Second suge QO » 0.541
*
® Circuit shown uses clotest b% tolerance resistor values for » filter with 8 corner frequency of 1 kHz and & passband pain of 30
Ohms to Volts Converter
¥yuy e v ] At
P05 0\ seate
11
4
4
j——0-1v
n
.. w
- - N "‘I-l
wow P
N
\ I ~
11

Vo xRy

- —_
RLADDER
Whare RLADDEN it the resittance trom swiich S pole 10 pin T of the LFI5],
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CD4071BM/CD4071BC
CD4081BM/CD4081BC

National
Semiconductor

CD4071BM/CD4071BC Quad 2-input OR Buffered
B Series Gate .
CD4081BM/CD4081BC Quad 2-Input AND Buffered
B Series Gate

General ~Descripgion Features

These quad gales are monolithic complementary MOS ® Low power TTL
{CMOS) Integrated clrculls consructed with N- and P- compatiblilty
channel enhancemenl mode lrans!slors. They have Squal & 5V-10-15V paramotric ratings
source and sink current capablliities and conform to

H ® Symmolrlcal oulpul charactoristics

standard B serles output drive. The devices also have
bullered outputs which Improve transter characleristics ¥ Maximum Input leakage 1A al.15V ovor lulktompora-

fan out of 2 drlving 74
or 1driving 74L8

by providing very high galn. ture range
All Inputs prolected ag;Insl static discharge with diodes
o Vpp and Vss. ‘
Schematic and Connection Diagrams
;
r 3 CcD40718
N ‘FI M » Dual-in-Line snd Flst Package
: . Voo
. m,m :] m 1 2] ln ln Iu ]I [
[-.l . v tllprele
A 3
J F‘ Y FUN N
[
s - },,
Yoo

1 , 7 I v Ic I" lc Iv
3 3/4 of device shown s
At oF viiw
Jeasn
O—d Logical “i™ = High
Logical 0™ = Low
*Au inpult protecied by tiandard CMOS

Y15 protection cheull
Yoo

T CD400tNn

;—* q N Dusl-In-Line snd Flat Packnge
Bt el” You
L]

e

(L RN
You
1/4 of devics shown :
L. - ' 7 2 . 0y D '
W N U 1
Joa-n i
- Logical 1™ = Hgh ~ [T
-4 Logwatl 0" « Low
-~
CAN inputs protected by standard CMOS

vy nroteciion eleguin.
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Electrical Characteristics — co4o718MICD4081BM (Note 2)

- . -855°C 425°C 4125°C
PARAMETER _ CONDITIONS FTYATTYY 70 T rvyves ey e lUUN S
Ouscent Device Cursent Vpp * 5V 025 0004 0.25 5 nA
! Vpp = 10V, 050 0005 050 15 | ua
. . ' Vop = 1BV 1.0 0.006 1.0 -30 pA
.. 3. lowlevel Ourpul Voltage Vpp = 8V 0.05 [i] 00s 0.0% v
K Vpp = 10V § lip!< 1A 005, 0 005 | 005 v
] VDD = 15V. 0.05 0 0.05 0.U5 v
%, Huh Level Output Vohage | Vpp » BV 495 495 5 a5 v
B 3 Vvpp = 10V } ligi< 14A ‘985 895 10 955 v
- VDD * 15V g 14.95 1495 15 14.95 v
14 Low Level Input Voliayo Vpp =6V, Vo= 0.5V 1.5 2 1.6 %3 v
i Vpp = 10V, Vg * 1.0V 3.0 4 3.0 3.0 v
} . Vpp = 16V, Vg = 1.5V 4.0 6 4.0 40 v
1. HghLevel Input Voltage | Vpp = V. Vo= 4.5V as 3as 3 - tas v
* | vop=iov, vg-uov 70 0 6 70 v
VpD = 15V, Vp = 13,5V 1.0 1Mo 9 Mo v
‘r.;. . Low Level Ourpnat Current Vpp * BV, V=04V 0.64 051 0.88 036 mA
" " | Vpp=10V.vg=05v 16 13 228 09 mA
A .
T VpD = 15V, Vo = 1.5V 4.2 34 88 24 mA
£ 4y g Lewet OQuipur Cunemt | Vipp = v, Vg = a6V -0.64 -061 -088 036 mA
. V@D = 10V, Vg = 9.5V -16 13 -2.25 cg mA
14 VpD = 15V, Vg = 13.5V 4.2 -34 -84 -2.4 mA
: 1, toput Cunent Vpp = 15V, VIN= OV - C -0.10 -10'5 010 -1.0 uA
VDD = 16V, VN » 15V 0.10 105  o.10 10 uA

B 1: "ADsolute Maximum Ratings™ aie ihote vaiues beyond which the silety ol the duvics cannot be guaranizad. Encept for “Operating
4,-,:.“". Ranye™ they are not ineant 10 imply that the dovices should be operated at these limits. The 13bls of *Electrical Charactienistics™

wn conditions lor actlusl device vperation.
+ fal. Al voltages measured with respect 10 Vg unless otherwise spocilied.

4

3

v 5-175 -7
¥

"‘(; . » . T3 .
sagulute Maximum Ratings Operating Conditions Qo
{*;nmna 2) : : 83
¥ .
?,‘l‘ sitAny Pin ~0.5V 10 Vpp ¢ 0.5V Operating Vi3 Range IVpe e 15 vpe a‘, '{6
Vel Dasipation - 600 mW™ ~ T © Opersting Temperstuio Range - g g
g ~0.6Vpc 10118 Vp, CDA0716M, CO40BIBM 255°C 1o 1125°C
YD C . —A
9 Temperature ~65°C 10 4150°C CD40718C, CD4LBIBC -40"C to +05°C [eYe)
2 Y ‘srpeiature {Sotdering, 10 sconds) 300"C (wle]
. M S
QO
o3
- o
o0




DC Electrical Characleristics CD4071BC/CD4081BC (Note 2)

CD4071BM/CD4071BC
CD4081BM/CD4081BC

40°C 125°C 195 €C
PARAMETER CONDITIONS MIN MAX [ MIN  IYP  MAX | MIN. RAK ]
oo Quiescent Device Current Vpp = 5V 1 0004 1 75
Vpp * 10V 2 0005 2 1A
Vpp = 15V 4 ©006 4 4 30
Vor Low Level Output Voltage Vpp * 5V 005 [1] 0.05 005
Vpp = 10V } ligl< tpA 0.05 |. 0 005 005
. Vpp = 15V 0.05 0 005 005
VoH  High Level Output Voltage VDD" 5V 495 495 5 495
Vpp * 10V | ligl< 154 9.95 995 10 9.95
Vpo * 15V 1495 1495 15 14.95
J ,
VIL  LowLevel Input Voltage | Vpp =5V, Vo= 0.5V 15 2 15 15 | o
: Vpp e oV, vge tov . 30 4 30 30
) . Vpp = 15V, Vg = 1.5V 40 3 40 40 ']
ViH  High Levl Input Voltage | Vpp =5V, vpe=asy 38 s 3 35 -.!
Vpp = 10V, Vg = 9.0V 2.0 0 8 10
VDD * 15V, Vg = 135V 1.0, 10 o 110 !
fou Low Level Dutput Curtent Vpp =5V, Vp=04v 0.52 0.44 0.60 036
VDD * 10V, Vg = 0.5V 13 1 228 09
Vpp = 15V, Vg » 1.6V 36 3o 88 - 1 24
fon  High Level Output Curremt | Vpp =8V, Vg =46V 0,52 044 ~088 | 030
Vop = 10V, Vo =~ 8.5V Ak} -1 -2.25 09
VDD = 15V, Vg = 135V | a8 30 -8B 24
HN  Input Current VDD ® 15V, Vi = OV -0.30 ~10°5 .g3p -10
- VoD * 15V, Vi = 15V 0.30 105 30 1D

AC Electrical Characleristics  cpsriscicpaoriam
TA.= 25°C, Input t;; ty = 20 ns. CL » 50 pF. R{=200K6) Typical teinperature coellicient is 0.3%/°C

PARAMETER CONDITIONS TvpP MAX w
ML Plopaguin;\ Orlay Tune, High-10-Low Level Vop © 5v 00 2650
' Tovaprov 40 100
Vo © 15V 30 70
LM Propagation Delay Time, Low 10-High Level vpn - 5v a0 250
) Vi - 10V 40 100
’ Vo s 16V 30 70
STHLATLH  Transitlon Time Vi 5V -90 == — -200 -
. Vpn ~ WOV 50 ino
Vpo ~ 15V 40 80
Cmy Average Input Capacitance Any bniws 5 1.5
Cpp Power Dissipation Capacity Any Gats 18




1

- : Q
"AC Electrical Characteristics cososincicososiam 9
Ta =.25"C, lnput ity =20n5.C = 50 pF. R = 200K Typical tempeature coellicient is 0.3%/°C 8
' -t
“ - lo0)
PARAMETER CONDITIONS TYP MAX UNITS Z
- ~
PHL Propagation Delay Time, High-10-Low Level VoD = 5V 100 250 ns . 8
i “_ ' Vpp = 10V " 40 100 n S
Vpp * 15V 30 70 ns S
purd
IPLH Propagation Delay Time, Low-10-High Level Vpp = 5V 120 250 |- ns 8
Vpp = 10V 50 100 ns
Vpp = 15V 35 70 ns
THLtTLH  Transition Time Vpp = 5v 90 200 ns
’ VoD = 10V 50 100 ns
VpD = bV 40 80 T s
Cin Average lnput Capacitonce Any lnput 5 15 L~ 'ﬁF_"‘ -
Cpp Power Dissipation Capacity Any Gate 18 pF
/
. =3 4 %
Typical Performance Characteristics .
» T n T n - v
: cousn okt ctoa0nis
£ veputtv  TATHE s Vog e 18V ""” : ‘5. vopeusv.  TATBE
§ wi-—|—1—rd b TS | IR -
?‘, . % E . 1 K j
g' " S o Fju! Y g w W VA _'i:, . == T L r -
g | ~{O} 5 B [y g11 1] {Di-n
3 Voup > 8¢ e’ 5 Vpp WV “ it F= Voo * V| l, 'In"'
s bgL At JESE | O e | & Q)= L APAA {,.. by LG |8 - - “(:,.. -
’ | L] {
s [} L] L
’ s » " n 0 s » " 2 o . 0 " %
V) - IPUT VOLTAGE (V) vy - INPUT VOLTACE V) vy - INPUY VOLIAGL (V)
oNE NPyl DRLY J0IMINPUIS ONl IsrUl ONLY
FIGURE 1. Typical Transler FIGURE 2. Typical Transles FIGURE 3. Typics! Transter
Charactesistics Characiesistics Charscturistics
* toens z g g z & oy
3 Vas ety |- Tacis e = Tae2s e - u'_- u‘cr
IR T { IR Co-Bopf | g o p—}- Sy
2 it £z
& - -8V vos oy -4
4 o0 25 W, 2 a0 f— £ g0 |—
£ s[> £3 £
e wli - '8 8 ey
L |~ t—1 4,,' - z  w & 100
> 1 wut 8 win . o
[: Voo W I H H ==
' L o T
’ s » " n ' s w » n 0 s " 1 n
¥y - VT VOLEACE (V) Voo - SUPPLY VOLTACE iV} Vpp - SUPPLY VOLTAGH iv)
*apIN mPULS .
FIGURE 4. Typical Teansfor flGUnE‘S FIGURE 6
Charsctorintics ~
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!

€y - LDAD CAPACITANCE {pF)

Vpp - POWER SUPPLY (v}

00 i
m HYH .
gi,.. Typlcal Performance Characteristics (cont d)
© ; ) .
[oX e
< <
afa]
00 .
~ = e Y - 08 -
i tosons T touns £
mo =3 Tas1b e — oé Tar 8¢ -
v | 5% m E% wof— o - g% w
t~oo | $F It X
Q C - - - ex
S| 5: g |_— i2 "1 3
S8 Vop * SV — £ w0 | — J— E8
ala] R = o
OO | =52 -~ 2= ag
£a £3 €3
EE s |——]-vopowv. | I e R R AE e 3w
[] e 1 12 a1 ;:
= . =4 -
. . vlw " H . Vop - 15V F
’
. N " i ) ' n 0 n 100
€4 - LOAD CAPATITANCE (3F) T, - LOAD CAPACHANCE fpf) €y - LOAD CAPACITANCE T}
FIGURE 7 FIGURE 8 FIGUNRE 9
0 Y
- codonis : < ey 20w i 2 | panpg—f——
E 3z Tar28¢C 2 Tpe25°C - § w0 | comnp——
ZE W S s = ase 4
Eg ] g0 \ § i A
gs Vgp * 8V g &
-5 10 Lo b cosors | | | g "e
2w o Y Coeosig g o9 |—— —_—
£ g = 2 {See Applicativn Nore AN 8 - c
zs ; s N | Peseration Dy S I i a— g
192 u Vopertov__| e - o8 £E n
73 Si— __.© r g |~
rg . v B -~ /—
Vop © 18V = x
] et ¥ o R it ——
2 » .n 0 é St las e muMuun 2 0 n s nom
2 =

€L - LOAD CAPACITANCE foF)

FIGURE 12

FIGURE 10 FIGURE 11
— ~“T=T-1=1<F T a2
E LI o R B RN POV (B (RN N S ) s 6
- 5
= 3 Vpp © SV < 10
& H
H n |~ |-}/ b e i faal B Lo
_ @
b n -—7/ f—{—}] _E o
AR R X
2 - 2 et L oA T BN
w -
E 1] 7 ] e o o ':"' n
-1 1 - r
A S I N .
» : o s el il VIO R
L A N A R IR R
Vous tvi
FIGURE 13

10 18 36 34 47 10
Vee - Vous vy

FIGURE 14

§ 410
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