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

Features:

= Retriggerable/resettable capability

= Trigger and reset propagation delays
independent of Ry, Cx

a Triggering from leading or trailing edge

® Q and Q buffered outputs available

m Separate resets

m Repiaces CD45388 Type

® CD14538B dual precision monostable multi-
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 pulse 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
(-TR) inputs are provided for triggering from either edge of
an inputpulse. 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 puilses when power is
turned on. An unused RESET input should be tied to Vpo.
However, if an entire section of the CD14538B is not used,
its inputs must be tied to either Vop or Vss. See Table 1.

In normal operation the circuit retriggers (extends the
output pulse one period) on the application of each new
trigger pulse. For operation in the non-retriggerable mode,
Q'is 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, is4 KQ2. 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 pincompatible 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-ine 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 = 0.5 RxCx for Cx = 1000 pF  #T = RxCx; Cxmin = 5000 pF
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s 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
® 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):
1VatVpp=5V
2VatVoo =10V
25VatVpop=15V
= 5-V, 10-V, and 15-V parametric ratings
s Standardized, symmetrical output characteristics
= Meets all requirements of JEDEC Tentative
Standard No. 13B, "“Standard Specifications for
Description of ‘B’ Series CMOS Devices."

Applications:
® Puise delay and timing
u Pulse shaping
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CD145388B Types

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

Voltages referencedtoVgg Terminal) .........cooviiviiiinnan U RO L S T, S« -0.5V to +20V
INPUT VOLTAGE HANGEE, ALL INPUTS i vitiivanas sasis i sniinsi si donve s sviaendosn sn s S48 85350 s s sa st e v -0.5V to Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT .. ..ieiiieeieeeennsnannnnnnn T RO S +10mA
POWER DISSIPATION PER PACKAGE (Pp):

FOrTA==-550Ct04+1000C .. ouoiinannnnnnnraannnns s e T e 500mW

ForTA=4+1000C10+1250C .. ....uiviiiuminnseniuensrornssacannrnsnenens — “vsersesae. .. Dorate Linearity at 12mW/OC to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All PackageTypoa) ........... O T T T T T T 100mwW
OPERATING-TEMPERATURE RANGE (TA) -««vvuvuvirnnrennannns S N vevs.. =550C to +1250C
STORAGE TEMPERATURE RANGE (Tgtg) +xvcuvveuiuisiaisannnnenns . O -850C to +150°0C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 % 1/32 inch (1.59 £ 0.79mm) from Case for 108 MaX . ...ovvvvrrneernerrnnenneens e e P et +265°C
RECOMMENDED OPERATING CONDITIONS .

For maximum rellabiiity, nominal operating conditions should be uhctod
so that operating t» always within the following ranges:
. Voo | LIMITS
CHARACTERISTIC _ UNITS
(V) Min. Max.
Supply-Voltage Range (For Ta=Full Package- Temperalurs Range) — 3 18 v
lnput Pulse \Mdth . twi, twe 5 140 —_
+TR, -TR, or RESET 10 80 — ns
15 60 —
TABLE| .
CD4538B FUNCTIONAL TERMINAL CONNECTIONS
Voo TO Vss TO . INPUT PULSE OTHER
FUNCTIION TERM. NO. TERM. NO. TO TERM. NO. CONNECTIONS
MONO, ‘| MONO. | MONO, | MONO. | MONO, | MONO: | MONO, | MONO;
Leading-Edge Trigaer/ il 1. % s
Retriggerable 88 - of i3 - b 1
Leading-Edge Trigger/ )
Non-Retriggerable 3 13 ' 4 i >7 -9
Trailing-Edge Trigget/ :
Retriggerable S 9 * e . "
Trailing-Edge Trigger/ : .
Non-Retriggerable 3 13 ) 5 . 4-6 _ 12_710
INPUT PULSE TRAIN _ﬂﬂﬂl—L
NOTES: '
1. A RETRIGGERABLE ONE-SHOT MULTIVIBRATOR HAS AN : | ; l T |
OUTPUT PULSE WIDTH WHICH IS EXTENDED ONE FULL
GERABLE MODE PULSE
TIME PERIOD (T) AFTER APPLICATION OF THE LAST :ﬁ;?:_{etqﬂ MODE)
TRIGRER PULSE NON-RETRIGGERABLE MODE
- LE — —
2. A NON—RETRIGGERABLE ONE-SHOT MULTIVIBRATOR o) sE wiDTH e T— o
HAS A TIME PERIOD (T) REFERENCED FROM.THE APPLI- (+TR MODE) d

CATION OF THE FIRST TRIGGER PULSE.
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STATIC ELECTRICAL CHARACTERISTICS

CD14538B Types

CHARACTERISTIC CONDITIONS LIMITS AT INDICATED TEMPERATURES (©C) UNITS
Vo Vin Voo +25
v) ) (V) | -55 | -40 | +85 | +125 | Min. | Typ. | Max.
e 0,5 5 5 5 150 | 150 — 0.04 5
Quiescent Device — 0,10 10 10 10 300 | 300 — 0.04 10 - i
Current, lop Max. = 0,15 15 20 20 600 | 600 = 0.04 20
= 020 | 20 100 | 100 | 3000 | 3000 | — 0.08 | 100
- 0.4 0,5 5 | 064 | 061 | 042 | 036 | 051 1 -
gﬁ:f:r:t"fw :ﬁsi::'"} 05 | 010 | 10 16 | 15 | 11 | 09 | 13 | 26 | =
prge— 15 | 0,15 15 42 4 28 2.4 34 6.8 —
4.6 0,5 5 ~0.64 | -0.61 | -0.42 | -0.36 | -051 | -1 = mA
Output High (Source) 25 0,5 5 -2 -1.8 -1.3 | -1.15 | -1.6 -3.2 -
Current, lon Min. 9.5 010 | 10 -16 | -1.5 [ =11 -09 | -183 | -286 —
135 | 0,15 15 4.2 -2 28 | -24 | 34 | -68 =
_ = 0.5 5 0.05 = 0 0.05
o — [010 [ 10 0.05 — | 0 _|o0s
il = 0,15 15 0.05 = 0 0.05
_ — 0,5 5 4.95 4.95 5 =
TS — [0 | 10 9.05 8es | 10 | — | V
9 RO, e L 74.95 1495 | 15 =
Input Low Voltage, OSA5)| = 8 = = o L1
Ve 1,9 — 10 3 - = 3
oo 1.5135] — 15 4 = — 3 »
Input High Voitage, 0545] — 2 35 35 —
e s 1,9 — 10 7 7 E =
e 15135 — 15 1 1 = —
input Current, —_ 0,18 18 +0.1 | +0.1 +1 +1 = +107% | +01 | wpA
lin Max.

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

FF DETAIL
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CD14538B Types

DYNAMIC ELECTRICAL CHARACTERISTICS, At TA=25°C; Input t,1=20 ns, C.=50 pF

- TEST CONDITIONS LIMITS
CHARACTERISTIC Voo (V) Min. Typ. vy UNITS
Transition Time trom, toa 5 - 100 200
10 — 50 100
15 — 40 80
Propagation Delay Time: teum, teme 5 —_ 300 600
+TRor-TRtoQorQ 10 - 150 300
15 - 100 220 ns
Resetto QorQ 5 — 250 500
10 — 125 250
15 — 95 190
Minimum Input Puise Width: twh, twe 5 - 80 140
+TR, -TR or Reset 10 — 40 80
_ 15 — 30 60
Output Pulse Width - Q or Q; T 5 198 210 230
Cx = 0.002 4F, Rx =100 KQ 10 200 212 232 i
15 202 214 234
Cx=0.1 uF, Rx=100 K0} 5 9.4 9.97 10.5
10 9.4 9.95 10.6 ms § S
15 9.5 10 10.6 °%
Cx=10 4, R=100 KQ 5 0.95 1 1.06 2=
10 0.95 1 1.06 s g <
15 0.96 1.01 1.07 =
Pulse Width Match between 100 (T+-Ta) 5 — +1 — g g
circuits in same package: __“_T"“_'_ 10 — +1 - % I
Cx=0.1 yF, Rx=100 KQ ! 15 - +1 -
Minimum Retrigger Time t 5 V] == -
10 0 —_ —_ ns
15 0 — —
Input Capacitance Cin Any Input — 5 7.5 pF

“Note: Minimum Rx value=4 K0, minimum Cx value=5000 pF.

3 1, Ll ". .c
£
it
:-9 h i GATE-TO-SOURCE VOLTAGE (Vog)+10 V
§ = HiH
1z !
§ o HHH o
" jane!
:g HA
L 3
B i 1
DRAIN-TO-SOURCE VOLTAGE (Vpe)—V DRAIN-TO-SOURCE VOLTAGE (Vps)=—Y
BCT-24310R3 BICA-ANIAE
Fig. 2 - Typical output low (sink) current characteristics. Fig. 3 - Minimum output low (sink) current characteristics.

3-367



CD14538B Types

C_ 30 pF, R *200 K
Ry +130 KR
AMBIENT TEMPERATURE (Ta)=23%
ONE MONOSTABLE OPERATING

a .
Syt mal sy

Iy b
mrar v g v

TOTAL SUPPLY CURRENT (uA}

]
o000 © *Blooi ‘T ‘o4 T
QUTPUT DUTY CYCLE (W)

FICT-29937 -

Fig. 12 - Typical total supply current as a function of outpu
duty cycle. i :
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Fig. 13 - Typical total supply current as a function of
toad 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 Voo or Vss,
respectively, then reduced to the speci-
fied limit.

Fig. 14 - Input voltage test circuit.

NOTE:
MEASURE INPUTS
SEQUENTIALLY,
Vss TO BOTH Vpp AND Vgs-
CONNECT ALL UNUSED
INPUTS TO EITHER
' VDD OR Vss EXCEPT
Vss PINS 2 AND 14

WHICH SHOULD
BE LEFT FLOATING.

g
thtts

Fig. 15 - Input leakage-current test 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 = 0.5 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
IN5395 Ry
OR
EQUIVALENT 2(14) 3
+

Cx 1015) 8

205ufd | =—— j_,

Vgs™= = Vss
92C5-36707

Fig. 17 - Rapid power-down protection circuit.

INPUTS

oo

Vss
92CS-2TA0IRI

Fig. 16 - Quiescent device current test circuit.

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

Voo

Ry
2 (14) 6

51 OHMS

+ ]
Cy 1{15)
b Ly
= 58
20.5ufd

92C5-36706

Fig. 18 - Alternate rapid power-down protection circuit.
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J (R—GDIP—Txx) CERAMIC DUAL IN—=LINE PACKAGE
14 LEADS SHOWN

PINS *x
DIM 14 16 18 20
5 0.300 | 0300 | 0.300 | 0.300
(762) | (7.62) | (7.62) | (7.62)
" . BSC BSC BSC BSC
ﬁ r-‘] r-'“l ["-“l r'-‘] ["-“l ﬁ B MAX 0.785 .840 0.960 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
) C B MIN — — — —
l C MAX 0.300 0.300 0.310 0.300
UIVEVAVAVEVAY (7.62) | (7.62) | (7.87) | (7.62)
1 7
0.245 0.245 0.220 0.245
0.065 (1,65) C MN
S0 (18] (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52

—»| |&¢—0.005 (0,13) MIN 0.015 (0.38) |47 4"

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

* 0.130 (3,30) MIN

J 0.026 (0,66)
0.074 (0,36) 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. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

0.125 (3,18) MIN

N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
- A »
o 14 16 18 20
16 ’ 0.775 | 0.775 | 0920 | 1.060
o e B e I e W o B e B T ACMAX 1 19,69) | (19,69) | (23,37) | (26,92)
0.745 | 0.745 | 0.850 | 0.940
) %ﬁgfg)) ACMING 1 18,92) | (18,92) | (21,59) | (23,88)
MS—001
P2 SN S s e s e A VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26)
> r 0,030 (0.78) 0.020 (0,51) MIN 0.300 (7,62)
I | \ 5 0.015 (0,38)
| | —
1 1 0.200 (5,08) MAX Tcouge Plane
\. ‘ ‘ \)Jl i Seating Plane
(B ¥ (0,25) NOM

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

[4]0.010 (0,25) @]

—pf —

)

U M/WE_% Pin Only A

= 20 Pin vendor option

J 0.430 (10,92) MAX

4040049/E  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.

.,
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MECHANICAL DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

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

DA ARAART

\ 7 7 8:150 (3.80)
|

0000

7 i

/‘1
Pin 1

Index Area

Il

il ininl]

owo 025)@

\ /
—0.069 (1,75) Max 0004
0.010 (0,25) // ﬁ\
0.005 (0,13)1 / \
/ \
t | /[\ | []0.004 (0,10)
Gauge Plane ¢ —4— ! == !
ﬁ - ? Seating Plane
0.010 (0,25) 0—8" N e
S~ o /
0.050 (1,27)
0.016 (0,40)

4040047-6/M  06/11

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

NOTES:

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AC.

> s

Body length does not include mold flash, protrusions, or gate burrs.

Interlead flash shall not exceed 0.017

Mold flash, protrusions, or gate burrs shall

(0,43) each side.

w3 Texas
INSTRUMENTS
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LAND PATTERN DATA

PLASTIC SMALL OUTLINE

D (R—PDSO—G16)
ExampltzNE;):rg )La yout Sten&'o&PeDfBi" gs
— ~=—16x0,55
——I |<—14x1,27 ‘ ——I 14x1,27
(L AL ] 16x1.50 L H- T[]
|_||_||_||_||_||_||_||_|1 * Ot otod r
5,40 5.40
TN
I_II_I\\I_II_II_II_II_II_Il N AnAanflmnnr
oauduudd Ot otd
~___~
Ir_
|
|
,’ Example
i Non Soldermask Defined Pad Example
H Pad Geometry
i/,/ (See Note C)
I//
/
/ ]
! 1,55 \ Example
! * / Solder Mask Opening
: : (See Note E)
\ ——ll=—0,07 ]
\ Al Around /
\. /
\\\ //,
S e
4211283-4/E 08/12

————-T

NOTES:

All linear dimensions are in millimeters.

A

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

w3 Texas
INSTRUMENTS
www.ti.com



MECHANICAL DATA

PW (R—PDSO-G16) PLASTIC SMALL OUTLINE

0,30
T ﬂr o [@1010 @
16 9

il

-
-
-
-
-

0,75 NOM

v ——P

6,60

ININ
[&N]
olo
(e2)
N
O

« °

v M_U_U_U_U_U_U_)i Seating Plane # (J_\ ) /_L

L 1,20 MAX 015 ]

0,05

|

4040064—-4/G 02/

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0,15 each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-183

w3 TEXAS
INSTRUMENTS

www.ti.com




LAND PATTERN DATA

PW (R—PDSO—G16)

PLASTIC SMALL OUTLINE

NOTES:

\ All Around //

Example Board Layout

Stenﬁl J?p%nings
(Note C) (Note D)

—— |~— 16x0,30
—— <—14x0 65

‘ ——| 140,65
H_HHHHHH'H 16x1.55 THHHHHHHH

Juututy

9,60 5,60

—

RSt Tonnanny-

Example
Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

(See Note E)

4 \ Example
1,$O / Solder Mask Opening
j

——l=—0,07/ /

————-T

4211284-3/G  08/15

cow»

m

Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads
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MECHANICAL DATA

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

0,51

ST
IAAARAR T

¢

0.25M)

(@)

0,15 NOM
500 7,40
O l Gage Plane [/ §
Jo0o0o000Q
1 7
105
A 0,55
015
/ | | o [ \
v \ | Seating Plane ¢ J—\ ) r\L\,
L 2,00 MAX T [©[o.10
PINS #x
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70

4040062,/C 03/03

NOTES:  A. All 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.
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