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CMOS Dual Precision
Monostable Multivibrator
High-Voltage Types (20-Volit Rating)

Features:

» Ratriggerable/resettable capability

» Trigger and reset propagation delays
independent of Ry, Cx

e Triggering from leading or trailing edge

» Q and Q buffered cutputs available

m Separate resets

= Replaces CD45388B Type

@ CD145388 dual precision monostable muiti-
vibrator provides stable retriggerable/resettable one-shot
operation for any fixed-voitage timing application.

An external resistor (Rx) and an external capacitor {Cx)
control the timing and accuracy for the circuit. Adjustment
of Rx and Cx provides a wide range of output puise widths
from the Q and Q terminals. The time delay from trigger
input to output transition (trigger propagation delay) and
the time delay from reset input to output transition (reset
propagation delay) are independent of Rx and Cx. Precision
control of output pulse widths is achieved through linear
CMOS techniques.

Leading-edge-triggering (+TR) and trailing-edge-triggering

CD14538B Types
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FUNCTIONAL DIAGRAM

(-TR) inputs are provided for triggering from either edge of -

an input‘puise. An unused +TR input should be tied to Vss.
An unused -TR input should be tied to Voo. A RESET (on
low level) is provided for immediate termination of the
output pulse or to prevent output puises when power is
turned on. An unused RESET input should be tied to Vpo.
Howevar, if an entire section of the CD14538B is not used,
its inputs must be tied to either Vpp or Vss. See Table 1.

In normal operation the circuit retriggers {extends the
output pulse one period) on the appiication of each new
trigger pulse. For operation in the non-retriggerable mode,
Qis connected to -TR when leading-edge triggering (+TR)
is used or Q is connected to +TR when trailing-edge
triggering (~-TR)._is used. The time period (T) for this
multivibrator can be calculated by: T = RxCx.

The minimum value of external resistance, Rx, is 4 KQ). The
minimum and maximum values of external capacitance, Cx,
are 0 pF and 100 uF, respectively.

The CD14538B is interchangeable with type MC14538 and is similar
to and pin-compatible with the CD4098B* and CD4538B. It can
replace the CD4538B which type is not recommended for new
designs.

The CD14538B types are supplied in 16-lead hermetic dual-in-line
ceramic packages (F3A suffix), 16-lead dual-in-line plastic packages
(E suffix), 16-lead small-outline packages (M, M96, MT, and NSR
suffixes), and 16-lead thin shrink small-outline packages
(PW and PWR suffixes).

*T=05 RxCx for Cx = 1000 DF

#T = RxCx; Cxmin = 5000 pF

» Wide range of output-pulse widths
m Schmitt-trigger input allows unlimited
rise and fall times on +TR and -TR inputs
= 100% tested for maximum quiescent current at 20 V
s Maximum input current of 1 uA at 18 V over
full package-temperature range; 100 nA at 18 V and 25°C
m Noise margin (full package-temperature range):
1VatVpo=5V
2VatVpp=10V
25VatVop=15V
w 5-V, 10-V, and 15-V parametric ratings
® Standardized, symmetrical output characteristics
= Meots all requirements of JEDEC Tentative
Standard No. 13B, "Standard Specifications for
Description of ‘B’ Saries CMOS Devices."”

Applications:
® Puise delay and timing
» Puise shaping
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CD14538B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voliages referenced toVgg Terminal) .........ooceuinnennn... N e aaeaaas -0.5Vio +20V
INPUT VOLTAGE RANGE, ALL INPUTS ...,. E T e 4 e s ue e st e aasaantan e n et e st aas bt tac ey ~-0.5V to Vpp +0.5V
DC INPUT CURRENT, ANYONEINPUT .. ....coevinevnnn P ¥ PR +10mA
POWER DISSIPATION PER PACKAGE {Pp): ’ o

For To =-550C to+100°C ..... ... N Crrreereeaaesieaaa, G r e emeanereiettaeaita e e raraarrrreenraes 500mwW

For TA=+1000Ct0+1250C ... . iiiriiiiieererrieernersnanennnns Crrerrerrenees “ires-s-ne. .. Derate Linearity at 12mW/OC to 200mwW
DEVICE DISSIPATION PER QUTPUT TBANSISTOR . B . ’ ’

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) r e sacmrer s eeesecasticunnae e e ennannnas 100mwW
OPERATING-TEMPERATURE RANGE (TA) +vvvetiirintiainarnracncennesneneennnans Mesaesescensatensunbaroannrray -550C to +125°C
STORAGE TEMPERATURE RANGE (Tstg) .......................... S e savestseareantatnernanarnan M easaieinassannan -B5°C to +150°C
LEAD TEMPERATURE {(DURING SOLDERING): . :

Atdistance 1/16 = 1/32inch (1.59 £ 0.79mm) from casefor10smax .............. ket sasassreresteseeiteieanetnnns P, +2650C

HECGMMENDED OPEHATING CONDITIONS i S
For maximum rellabliity, nominal operating condluons should be uloctod -
80 that operating 18 always within the following ranges: s

: : Voo | UIMITS |
CHARACTERISTIC . 1 : - UNITS
: (V) Min. Max.
Supply-VoItage Range (For Ta=Full Package-Temperature Range) . — - 3 18 V-
lnput Pulse Width _ , O twh tw 5 140 -
+TR, -TR, or RESET 10 80 — ns
15 60 =

TABLE |
CD4538B FUNCTIONAL TERMINAL CONNECTIONS
Voo TO Vss TO \ INPU'I? PULSE OTHER
FUNCTION : TERM. NO. TERM. NO. TO TERM. NO. CONNECTIONS
MONO. /| MONO, | MONO,, | MONO; | MONO, | MONO, | MONO, | MONO.
Leading-Edge Trigoer/ § il 1. : ' :
Retriggerable 35 . na3 oy e 4 12
Leading-Edge Trigger/ ' : ]
Non-Retriggerabie 8 13 ' o >7 19
Trailing-Edge Trigge:/ : -
Retriaqerable ” 3 13 4 12 5 1
Trailing-Edge Trigger/ : . : '
Non-Retriggerable 3 13 . S .M 4 6 ] 12:10
. : INPUT PULSE TRAIN JuUyuL
NOTES: o7 ’ ’ T ¢
1. A RETRIGGEHABLE ONE-SHOT MULTIVIBRATOR HAS AN - - - l__.r |
OUTPUT PULSE WIDTH WHICH IS EXTENDED ONE FULL

"RETRIGGERABLE MODE PULSE
TIME PERIOD (T) AFTER APPLICATION. OF THE LAST

WIDTH (+TR MODE)
TRIGGER PULSE.
: - NON-RETRIGGERABLE MODE e
2. A NON—RETRIGGERABLE ONE-SHOT MULTIVIBRATOR PULSE WIDTH e T ————e
HAS A TIME PERIOD (T) REFERENCED FROM.THE APPLI- (+TR MODE) -

CATION OF THE FIRST TRIGGER PULSE.
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STATIC ELECTRICAL CHARACTERISTICS

CD145388B Types

CHARACTERISTIC CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) UNITS
Vo Vin Voo +25
v) ) V) | -55 | -40 | +85 | +125 | Min. | Typ. | Max.
= 0.5 5 5 5 150 | 150 — [ o004 5
Quiescent Device - 0,10 10 10 10 300 300 —_ 0.04 10 A
Current, loo Max. - 0,15 | 15 20 20 600 | 600 — | 004 | 20 #
— [ 020 | 20 100 | 100 | 3000 | 3000 | — | 0.08 | 100
i 0.4 0,5 5 064 | 061 | 042 | 0.36 | 051 i =
8:::’:;":’“'&?:‘""’ 05 | 010 | 10 16 | 15 | 11 | 08 | 13 | 26 | =
» o 15 | 0,15 15 4.2 4 28 2.4 34 6.8 —
46 0,5 5 | -064 | -0.6% | 042 | -0.36 | -051 | 1 - mA
Output High (Source) 25 0,5 5 2 | 18 | 13 | -115 | 16 | -32 =
Current, lon Min. 95 | 010 | 10 | -1.6 | <15 | 1.1 | 08 | -13 | -26 =
135 | 0,15 15 | 42 3 | 28 | -24 | -34 | 68 =
i — 035 5 0.05 = 0 0.05
outpt Voleoe: — |00 | 10 0.05 — | 0 o005
» Yor WIEX. = 0,15 15 0.05 — 0 0.05
_ - 0,5 5 4.95 4.95 5 =
ouiput Vottage: — (010 | 10 9.95 ses | 10 | — | Y
9 » Yon T = 0,15 15 14.95 14985 | 15 -
Input Low Voltage, 0545 — 5 15 — — 15
Vi Max 1.9 = 10 3 = = 3
L e 15135 — | 15 4 — — a v
Input High Voltage, 0.545] — 5 3.5 . 3.5 — —
Ve Min 18 = 10 7 7 = —
o 15.135] — 15 1 1 - —
Input Current, — |ote | 18 | 200 | x00 | £1 | 1 | — | £10°]| 201 | A
Iin Max.

Fig. 1 - Logic diagram (' of device shown).

FF DETAIL
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CD145388B Types

DYNAMIC ELECTRICAL CHARACTERISTICS, At TA=25°C; Input t,t=20 ns, C. =50 pF

. TEST CONDITIONS LIMITS
CHARACTERISTIC Voo (V) Min. Typ. Max. UNITS
Transition Time trim, tran 5 —_ 100 200
10 — 50 100
15 — 40 80
Propagation Delay Time: oL, teae 5 - 300 600
+TRor-TRtoQorQ 10 - 150 300
: 15 — 100 220 ns
ResettoQor @ 5 — 250 500
10 - 125 250
15 — 95 180
Minimum input Pulse Width: tw, twi 5 - 80 140
+TR, -TR or Reset 10 - 40 80
15 — 30 60
Output Pulse Width - Q or &: T 5 198 210 230
Cx = 0.002 uF, Rx =100 KO 10 200 212 232 s
o 15 202 214 234
Cx=0.1 uF, Re=100KQY . . 5 9.4 9.97 10.5 o
S S 10 94 | 995 106 ms eS8
S 15 9.5 10 10.6 3 ]
Cx=10 4, Ryx=100 KQ 5 0.95 1 1.06 = =
10 0.95 1 1.06 s xe
15 0.96 1.01 1.07 E x
Pulse Width Match between 100 (T+-T2) 5 — +1 —_ 8 ‘:'T:’
circuits in same package: ——_T_— 10 - +1 - %
Cx=0.1 4F, Rx=100 KQ ! 15 — +1 —
Minimum Retrigger Time tr 5 0 - -
10 0 —_ — ns
. 15 0 —
Input Capacitance Cin Any Input — 5 7.5 pF
“Note: Minimum Rx value=4 Kf), minimum Cx vaiue=5000 pF.
[T [AMSRENT TEMPERATURE (Ta)=25C] AMBIENT TEMPERATURE [12)-28°C
P "ri‘“l'!%#' ;
'- :
Foof -TO- SOMRCE VOLTAGE (V)15 V 3" T
g EES;:E %‘]mu -GATE - TO~S0URCE VOLTAGE (Vgg}=i8 VT
g £ z
g.. .:EE v ;!E e 1 |}o
x ! H @ 78 L
; oA i 5 o
J A ] HH 5 H
DRAIN-TO-SOURCE VOLTAGE {Vps)—V DRAIN-TO-SOURCE VOLTAGE (vpgl—V -
92C3-24310M3 PZCH-24319
Fig. 2 - Typical output low (sink) current characteristics. Fig. 3 - Minimum output low (sink)} current characteristics.
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CD145388B Types
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Fig. 4 - Typical output high (source) current characteristics.
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Fig. 6 - Typical propagat:on delay. time as a function of load
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Fig. 8 - Typical transition time as a function of load capacitance.
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Fig. 10 - Typical pulse-width variation as a function of
tempearature (Rx=100 KQ, Cx=0.T uF).
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Fig. 5 - Minimum output high (source) current characteristics.
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Fig. 7 - Typical propagation delay time as a funcnon of load
capacitance (RESET to Q or Q). :
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CD14538B Types

C_ +50 pF, R =200 KO
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Fig. 12 - Typical total supply current as a function of output
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Fig. 13 - Typical total supply current as a function of
load capacitance.

NOTE:

1. Test any combination of inputs.

2. When measuring Vi or Vi, for Schmitt
trigger inputs (+TR, -TR), the input
must first be brought to Vop or Vss,
respectively, then reduced to the speci-
fied limit.

Fig. 14 - Input voltage test circuit,

INPU

1
"

NOTE:

MEASURE INPUTS

SEQUENTIALLY,

vss TO BOTH Vpp AND Vgg:

CONNECT ALL UNUSED

INPUTS TO EITHER

‘ VDD OR Vgs EXCEPT
PINS 2 AND 14

WHICH SHOULD

BE LEFT FLOATING.

Voo

thtt

Fig. 15 - Input leakage-current tast circuit.

Power-Down Mode

During a rapid power-down condition, as would occur with
a power-supply short circuit or with a poorly filtered power
supply, the energy stored in Cx could discharge into Pin 2
or 14. To avoid possible device damage in this mode, when
Cx is = 6.5 microfarad, a protection diode with a 1-ampere
or higher rating (1N5395 or equivalent) and a separate
ground return for Cx should be provided as shown in Fig.

17. Voo
INS395 Ry
OR

EQUIVALENT 2{14) 16
+

Cx 1(15) 8
20.5ufd

Vgs= = Vss
92C%$-36707

Fig. 17 - Rapid powsr-down protection circuit.

Yoo

oo f

INPUTS

oo

Vss
92C5-27T40IR1

Fig. 16 - Quiescent device current test circuit.

An alternate protection method is showninFig. 18, wherea
51-ohm current-limiting resistor is inserted in series with
Cx. Note that a small pulse width decrease will occur
however, and Ry must be appropriately increased to obtain
the originally desired pulse width.

Voo
Ry
2114) 6
51 OHMS
+ 8
cx T 1{1%) |
=ss
20.8utd

92C5-36706

Fig. 18 - Alternate rapid power-down protection circuit.
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CD14538B Types

o 20 30 40 50 80 70 290 100 106

60

40

}'& ———106(2.652) ‘ i
) . - T 92€5- 42985

Dimensions in pareh'thases are in millimeters and are derived from
the basic inch dimensions as indicated. Grid graduations are in
mits (107" inch). B

Dimensions and pad Iayout'for 05145388H.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—-OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

DA AARAAA y

< - - - 0.157 (4,00)
\ 0.150 (3,80)

/H ﬁ m 00oo
R R JLWO o3

025

—1

J —

h 4

I
Too

L 0.069 (1,75) Max 0,004 (

2 m

t / [ ([0 0]
— Seating Plane

Gauge Plane J— -
#

0.010 (0,25)

4040047-4/F 07/2004

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

Falls within JEDEC MS—-012 variation AC.

NOTES:

b TExAS

INSTRUMENTS
www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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