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CDA4538B Types
CMOS Dual Precision -
. . X1 L
Monostable Multivibrator [ A
High-Voltage Types (20-Volt Rating) o e
RESET ' a
Features: ) .
8 Retriggerable/resettable capability TR -: . o2 {
u Trigger and reset propagation delays - o woNd2 s 5 i
independent of Ry, Cx i
= Triggering from leading or tralling edge B[ W Rxex(2) :
® Q and Q buffersed outputs avallable o PR AL
= Separate resets s2cs-2a253m
= Wide range of output-pulse widths CD45388
| s Schmitt trigger input allows unlfmite‘d Functlonal Diagram
| rise and fall times on +TR and —TR inputs

The RCA-CD4538B dual precision monostable multivibrator -
provides stable retriggerable/resettable one-shot operation
for any fixed-voltage timing application.

An external resistor (Rx) and an external capacitor (Cx)

control the timing and accuracy for the circuit. Adjustment range; 100 nA at 18 V and 25°C

of Rx and Cx provides a wide range of output pulse widths a Noise margin (full package-temperature

from the Q and Q terminals. The time delay from trigger range): 1Vat Vop=5V

input to output transition (trigger propagation delay) and : 2 VatVoo=10V

the time delay :rom reset Input to output transition (reset 2.5 Vat Voo=15 V

propagation delay) are independent of Rx and Cx. Precision o N

control of output pulse widths.is achieved through linear ® 5-V, 10-V, and 15-V p arametric ratings

CMOS techniques. ) ] Siandardl.zetli, symmetrical output
characteristics

:.e.?g;qg-ec:ge-trigger.igg d(;'TF? and tfaili?g-edqter;trigger i"% » Moets all requirements of JEDEC

- Inputs are provided for triggering from either edge o ; e
aninput pulse. An.unused +TR input should be tied to Vss. Tenta_;{ve .?tandard No. 1.33' Standard
An unused -TR input should be tied to Voo, A RESET (on Specifications for Description of

low level) is provided for immediate termination of the B’ Series CMOS Devices.
output puise or to prevent output pulses when power is
turned on. An unused RESET input shoiild be tied to Vop.
However, if an entire section of the CD4538B 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 application of each new
trigger pulse. For operation in the non-retriggerable mode,

» 100% tested for maximum quiescent
current at 20 V

w Maximum input current of 1 uA at
18 V over full package-temperature

Applications:
® Pulse delay and timing
® Pulse shaping

Qis connected to -TR when leading-edge triggering (+TR) c e v

is used or Q is connected to +TR when trailing-edge Ry Cyt—|2 s tc,“’z"
triggering (-TR) is used. The time period (T). for this RESET(—{3 14 [— Rycyt2)
multivibrator can be calculated by: T=RxCx. i M N A
The minimum value of external resistance, Ry, is 4 KQ. The - o1 —e " [—-TR (2}
maximum and minimum values of external capacitance, Cx, VTS ; b

are 100 uF and 5000 pF, respectively.

The CD4538B types are supplied in 16-lead hermetic dual-

in-line ceramic packages (D and F suffixes), 16-lead dual- ngg',“,;‘,';:jl_';_gngo;:gcrm
In-line plastic packages (E suffix), 16-lead ceramic flat INTERNALLY
packages (K suffix), and in chip form (H suffix).

The CD4538B is similar to type MC14538 and is pin-for-pin
compatible with the CD4098B.
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CD4538B Types

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

(Volitages referenced to Vss Terminal)....... rerescansransenaseees PP veeien~0.5t0 420V
INPUT VOLTAGE RANGE, ALL INPUTS .......... ceees -051t0Vpp H0.5V
DC INPUT CURRENT, ANY ONE INPUT ..... veeeenes fereeasssasisenns Y eeeer. E10MA
POWER DISSIPATION PER PACKAGE (Po): -

For Ta=-40to +60°C (PACKAGE TYPEE) ...ovvtieinieinnioinarsesssnnnes B . 500 mW

For Ta=+60 fo +85°C (PACKAGE TYPE E) ...cvvutveeiecnconnnaranns Ceerreeneanias RPN Derata Lmearly at 12 mW/’C to 200 mW

For Ta=-55 to +100°C (PACKAGE TYPESD,F.K) ........... PN eeeee rersesnenns e reeeenraneireettraraniaetarrnernbne 500 mW

For Ta=+100 to-+125°C (PACKAGE TYPESD,FK) .....
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Ta=FULL PACKAGE-TEMPERATURE RANGE (All Package TYPeS) «.cceuvvranerrraaninunisicacsinnass Sentereresacenase 100 mW
OPERATING-TEMPERATURE RANGE (Ta):

G rssnasreuns s, erreersasaens Derate Linearly at 12 mW/°C to 200 mW

PACKAGE TYPES D,FyK\H +v e evnteinnieiinesinneseiinoiineranns e, S, PP .. -5510 +125°C
PACKAGE TYPEE ...cvvvvvrvanen e LA IR o o
STORAGE TEMPERATURE RANGE (Tatg) s eevreversrrsoneonrancannnns P T T P PP R P P I tieesess~B8510 +150°C
LEAD TEMPERATURE (DURING SOLDERING)’

At distance 1/16 £ 1/32in. (1.59 & 0.79 mm) from case for 10s max. .......... Cebrereieenas e Pe ey +265°C

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected
so that operating is always within the following ranges:

- Voo LIMITS
CHARACTERISTIC UNITS
: (V) Min. Max.
Supply-Voltage Range (For Ta=Full Package-Temperature Rangse) - 3 18 \
Input Pulse Width twr, 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:
Leac!lng-Edge Trigger/ 3.5 11,13 4 12
Retriggerable
Leading-Edge Trigger/ .
Non-Retriggerable 3 13 4 12 57 11-9
Trallllng-Edge Trigger/ 3 13 4 12 5 11
Retriggerable -
Trailing-Edge Trigger/ .
Non-Retriggerable 8 13 ] 5 " 4-6 12-10
'
) INPUT PULSE TRAIN _l U U U |_
NOTES: ) .
1. A RETRIGGERABLE ONE-SHOT MULTIVIBRATOR HAS AN I ‘ ‘
OUTPUT PULSE WIDTH WHICH 1S EXTENDED ONE FULL T

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 T ——ol

HAS A TIME PERIOD (T) REFERENCED FROM THE APPLI- (+TR MODE)
CATION OF THE FIRST TRIGGER PULSE.

92¢S-32816
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CD4538B Types
STATIC ELECTRICAL CHARACTERISTICS
LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTERISTIC CONDITIONS Values at -55, +25, +125:Apply to D, F, K, H. Pkgs. UNITS
) Values at -40, +25, +85 Apply to E Pkgs.
Vo Vin | Voo : +25 o
v | v | vy | -55 | -40 | +85 | +125 | Min. | Typ. | Max.
— 05 |- & 5 5 150 | 150 | — | 0.04 5
Quiescent Device | - 0,10 10 10 10 300 300 —_ 0.04 10 A
Current, Ips Max. — [ 015 | 15 | 20 20 | 600 | 600 | — | 004 | 20 | “
— | 020 ] 20 100 | 100 | 3000 | 3000 | — | 0.08 | 100
0.4 | 05 5 0.64 | 061 | 0.42 | 0.36 | 0.51 1 | —
83:::,:,"?‘",&8,:,"” 05 | 010 | 10 | 16 | 38 | 11 108 | 13 | 28 | —
» fou L. 15 | 0,156 | 15 4.2 4 28 | 24 | 34 | 68 =
48 | 05 5 | -0.64 | -0.61 | -0.42 | -0.36 | <0.51 | -1 = mA
Output High (Source) 2.5 0,56 5 ~2 -1.8 -1.3 | -1.16 | -1.6 -3.2 =
Current, lon Min. 95 | 010 | 0 | 16 | =16 | <11 | 0.9 | -1.3 | 2.6 | —
_ 185 [ 015 | 15 | -42 | -4 | 28 | -24 | -84 | -68 | —
Output Voltage: — 0.5 : & 0.05 — 0 0.05
Low-Leval. V. Max = [ 040 | 10 0.05 T = 0 0.05
- » Yo MR — | 015 | 15 0.05 — ] 0.05
- — 05 5 4.95 4.95 5 =
oLt Votage: — |00 | 10 9.5 o5 [ 10 | — | V
9 » Vou MR- — | 035 | 15 14.95 . 1495 | 15 | —
Input Low Voltage, 0545 -~ 5 18 — — 15
Vo Max 1,9 = 10 3 — — 3
’ 15135| — 15 4 — — 4 v
Input High Voltage, 05451 — 5 - 8.5 8.5 — —
Ve Min 1,9 — 10 7 7 = =
A 15,135 — 15 1 11 — — ‘
Input Current, — lote| 18 | 01| x| #1 | +1 | = | £10°] 201 | uA
iy Max.
Vpo Voo
.
Ry S l—l'— o
' : Qe e
Voo2e Py + ENABLE_J——:D'R a
c*-*-""o__' VREF ! rEnanLe | VREF 53 .|
’E_'“ﬁ) - : s 5 . LT
= i

a_ . CONTROL |—-<

4{12) = Vss
1R RS

+

E1{])] QR [
-TR X s RESET LATCH [J

92CM-32818

3013)
RESETO—

* FIg. 1 - Logic diagram (% of device shown).
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CD4538B Types
DYNAMIC ELECTRICAL CHARACTERISTICS, At T4=25°C; input t,,4=20 ns, C.=50 pF
TEST CONDITIONS LIMITS
CHARACTERISTIC Voo (V) ~Hin. Typ. Mo, UNITS
Transition Time trew, trie 5 — 100 200
10 — 50 100
N ) 15 — 40 80
Propagation Delay Time: ter, tere _ 5 — 300 600
+TRor-TRto QorQ 10 — 150 300
15 — 100 220 ns
Resetto QorQ 5 — 250 500
10 —_ 125 250
15 — 95 190
Minimum Input Pulse Width: twh, twe 5 - 80 140
+TR, -TR or Reset 10 — 40 80
15 — 30 60
Output Pulse Width - Q or Q: T 5 57 60.6 64.5
Cx=0.005 uF, Rx=10 KQ* 10 . 55 58.9 63.0 us
) L 15 55 59.1 63.5
Cx=0.1 uF, Rx=100 KQ 5 ) 9.4 9.97 10.5
10 9.4 9,95 10.6 ms
) 15 9.5 10.00 10.6
Cx=10 uF, Rx=100 K 5 0.95 1.00 1.06
10 0.95 1.00 1.06 s
15 0.96 1.01 1.07
Pulse Width Match between 100 (T1-T2) 5 ) — +1 —_
circuits in same package: _T—— 10 - +1 - %
Cx=0.1 yF, Rx=100 KQ ! 15 — +1 —
Minimum Retrigger Time te 5 0 - -
10 0 _ - ns
15 0 — —
Input Capacitance Cin Any Input — 5.0 7.5 pF
*Note: Minimum Ry value=4 KQ, minimum Cx value=5000 pF.
E <
L 0
E?' GATE-TO-SOURCE VOLTAGE (Vag)IB V. :6' T
g ol gl GATE-TO-SOURCE VOLTAGE (Vag)e(sVHHH
§ ([ g 3 L IU-
3 H
5 5
g s . § 3':': ;
[ (3] . i: ) 5
" DRAIN-TO-SOURCE VOLTAGE (Vpsi—V sics-zenens . DRAIN-TO-SOURCE VOLTAGE (Vpg)—V R
Fig. 2 - Typlical output low (sink) current characteristics. Fig. 3 - Minimum output low (sink) current characteristics.
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.CD4538B Types

DRAIN-TO-SOURCE VOLTAGE (Vpgl—V DRAIN-TO=SQURCE VOLTAGE (Vpgl—V
5 5 o

~ =15
AMBIENT TEMPERATURE (Tale25°¢C
It HHHHHHHHHHHHHH

;
T
}
GATE ~70-SOURCE VOLTAGE {Vgg)e -8 V. H

- -5
AMBIENT TEMPERATURE (Tp)*25°CHHH
O s TETLT

GATE-TO-SOURCE VOLTAGE

-3

-]

3

'
f
-}
8 5

OUTPUT HIGH (SOURCE) CURRENTLL oH)—mA
k-]

OUTPUT HIGH (SOURCE) CURRENTIL o) —mA

S0 ~2430085

- 92C3-2432iR2
Fig. 4 - Typical output high (source) current characteristics. *  Fig. § - Minimum output high (source) current characteristics.

AMBIENT TEMPERATURE (T, 1225°C }

2

200

PROPAGATION u:_l.mr§ TIME (ptogn)-

PROPAGATION DELAY TIME (tpygp.! pLyl~™m

o 20 40 60 80 100 [ 20 40 60 80 100
LOAD CAPACITANCE (CL} anzcs‘””s LOAD CAPACITANCE (Cy)pF 520535038
Fig. 6 - Typical propagation delay time as a furiction of load Fig. 7 - Typical propagation delay time as a function of load
capacitance (+TRor—TR to Qor Q). capacitance (RESET to Q or Q).

Cx® 01 uF
Ry =100 Kn
| AMBIENT TEMPERATURE (Tp 1225°

AMBIENT TEMPERATURE (Ta)s25°C

TRANSITION TIME (THL A TLHI~"

PULSE_WIDTH VARIATION-PER GENT
NORMALIZED TO V!0V

LOAD CAPACITANCE {CLI—~oF e Vpp SUPPLY VOLTAGE (voL:as_“m
Fig. 8 - Typlcaltransition time as a function of load capacitance. Fig. 9 - Typical pulse-width variation as a function of supply
voltage.
Ry * 100 K| . Ry *100 KO
3t:,(nm,.l? ] sc:.(-woow' i
o & 2 g
1y Sousz &
_g ® P Bt é."u‘ " 3
el T Ae : 4% WS
5¢ A R
z8o g%o !
Qo
52 52 0
EtA] e Fev bl
[N .y Le
24-2H z 8- HEEH
3 25
383 KE
aZ I¥:
4 =2
e n4o 20 AH:IENTz%EH;gﬁ“?JORE ({%) o0 &0 w0 “60 40 B0ien? rediinattne %) *° - oo u.« 1o
° B 92C8-35940 . 92CS-358941
Fig. 10 - Typical pulse-width variation as & function of tempéra- Fig. 11 - Typlecal pulse-width variation as a function of tempera-
ture (Rx=100 K0, Cx=0.1 uF). ture (Rx=100 KQ, Cx=5000 pF).
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~ CDA4538B Types
¢F €, =50 pF, R 2200 KA Voo :
T iﬁé.L?r“‘r‘zupzmuum )s28°C
1000 = oNE STABLE H t
3 ¥ INPUTS [
¢ ool - o
E I v v | "N ss
O 1a N —
> = N & N
g 2: \‘“P\ .
G 3 ‘}é‘
K 5 <X
2 oL S »
3 s >
T I
00t y it el K g sl ¢ raab 1 il
2 488 2 468 2 A46E 2 438 2 480 2 4qs8 VSS
0.0001 0.00¢ ] (3] 1 io 100
QUTPUT DUTY CYCLE (%} 92cs-27401R1
92C8~35937
Fig. 12 - Typicaltotal supply currentas a function of output duty Fig. 13 - Quiescent-davice current test circult.
cycle. Voo
V?O f
INPUTS
A
INPUTE_‘ _O.UTFUTS Voo Dl NOTE:
Vi — MEASURE INPUTS
o : L -t o @ -7 SEQUENTIALLY,
v° < Vss - TO BOTH Vpp AND Vgg-
i - e A - CONNECT ALL UNUSED
= — d INPUTS TO EITHER
Y . . ‘ Vpp OR Vgs-
Vss 92CS-2744IR1 ' Vss
Test any combination of inputs. 9208-27402
Fig. 14 - Input-volitage test circuit. Fig. 15 - Input-leakage-current test circuit.
Power-Down Mode o 10 2|° 30 40 50 6|° 7? e? 99 914
During a rapid power-down condition, as would occur with . F
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 avold possible device damage in this mode, when Cx
Is = 0.5 microfarad, a protection diode with a 1-ampere or
higherrating (1N5395 or equivalent) and a separate ground
return for Cx should be provided as shown in Fig. 16.
Vpo 60~

. 89-97
(2.261-2.464)

IN5395 Ry
OR
EQUIVALENT 2(141 16 40
+
30
Cx 1s) 8
20.5ufd — 1
Vgs= ] VSS

92CS-36707
Fig. 16 - Rapid power-down protection circuit.

An alternate protection method is shown in Fig. 17, where a o
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.

fe——0 4-10
(0.102-0.254) .

| -99
(2311-2.515)

92CM-35091

v Dimensions and pad layout for CD4538BH.
o0

Dimenslons In parentheses are in millimeters and are derived
from the basic inch dimension as indicated. Grid graduations are
2 (14) in mils (10° inch).

Ry

51 OHMS The photographs and dimensions of each CMOS chip represent a
R chip when itis part of the wafer. When the wafer Is separated into
. individual chips, the angle of cleavage may vary with respsct to
cx T8 | | v, the chip face for different chips. The actual dimensions of the
20.5u14d - = 88 Isolated chip, therefore, may differ slightly from the nominal
92€5-36706 dimensions shown. The user should consider a tolerance of —3

mils to +16 mils applicable to the nominal dimensions shown.

Flg. 17 - Alternate rapid power-down protection circuit.
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