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CD4538

Dual Precision Monostable Multivibrator

Specification Revision History:

Product  Specification

Version Date Description
2019-06-A1 2019-06 New
2021-12-A2 2021-12 Modify Ordering Information
Modify ambient temperature to -40°C~+105°C and add electrical
2022-03-A3 2022-03 L
characteristics of -40°C~+105C
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1. General Description
The CD4538 is a dual retriggerable-resettable monostable multivibrator. Each multivibrator has an active

LOW trigger/retrigger input (n,&), an active HIGH trigger/retrigger input (nB), an overriding active LOW

direct reset input (anD), an output (nQ) and its complement (nQ), and two pins (nREXT/CEXT, and
NCEXT, always connected to ground) for connecting the external timing components Cext and Rext.
Typical pulse width variation over the specified temperature range is #0.2%.

The multivibrator may be triggered by either the positive or the negative edges of the input pulse and will
produce an accurate output pulse with a pulse width range of 10us to infinity. The duration and accuracy
of the output pulse are determined by the external timing components Cext and Rexy. The output pulse
width (tw) is equal to Rext>Cext. The linear design techniques in LOCMOS (Local Oxide CMQOS)

guarantee precise control of the output pulse width. A LOW level at nCD terminates the output pulse
immediately.

It operates over a recommended Vpp power supply range of 3V to 12V referenced to Vss (usually ground).
Unused inputs must be connected to Vpp, Vss, Or another input.

Features:

Wide supply voltage range from 3V to 12V
Tolerant of slow trigger rise and fall times

Fully static operation

5V and 10V parametric ratings

Standardized symmetrical output characteristics
Specified from -40°C to +105°C

Packaging information: DIP16/SOP16/TSSOP16
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Ordering Information:
Tube packing specifications:
. . Boxed
Part number Paglg?gng Mgglgleng L-II;ant?t tube Egﬁig Notes
q Y guantity 9 y
Dimensions of
lastic enclosure:
25 40 1000 |P
CD4538DA16.TB DIP16 CDA4538
PCS/tube | tube/box | PCS/box | -O-0MM>€.4mm
Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
50 200 10000 | P
CD4538SA16.TB SOP16 CD4538
PCS/tube | tube/box | PCS/box | -0:0mM>3.9mm
Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
96 200 19200
CD4538TA16.TB TSSOP16 | CD4538
PCS/tube | tube/box | PCS/box 5._Omm><f1.4rnm
Pin spacing:
0.65mm
Reel packing specifications:
Part number Packaging Marking Ree! Boxed reel Notes
form code guantity quantity
Dimensions of
4000 8000 plastic enclosure:
CD4538SA16.TR SOP16 CD4538
PCS/reel PCS/box 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
CD4538TAL6.TR | TSSOP16 | CD4538 5000 10000 | plastic enclosure:
PCS/reel PCS/box 5.0mm>4.4mm
Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.

Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province

http://www.i-core. cn

P.C.: 214072

3/16
VER: 2022-03-A3




Tab: 835-12 rev:B3 Number:CD4538-AX-LJ-D022EN

ll Wuxi I-CORE Electronics Co., Ltd.

2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 1. Functional diagram

B

Figure 2. Logic diagram (one multivibrator)
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2.2~ Pin Configurations

1CEXT [1 ] [16] von
1REXTICEXT [ 2 | [15] 2cEXT
1CD [ 2 | [14] 2rEXTICEXT

16 [4 ] 13] 2€0

14 [5 | 12] 28

1o [6 ] [11] 2

12 [7 ] [10] 20

Vss [8] (o] 22
2.3, Pin Description
Pin No. Pin Name Description
1 1CEXT external capacitor connection (always connected to ground)
2 1REXT/ CEXT external capacitor/resistor connection
3 1CD direct reset input (active LOW)
4 1B input (LOW-to-HIGH triggered)
5 1A input (HIGH-to-LOW triggered)
6 1Q output
7 1Q complementary output (active LOW)
8 Vss ground (OV)
9 2(5 complementary output (active LOW)
10 20 output
11 2A input (HIGH-to-LOW triggered)
12 2B input (LOW-to-HIGH triggered)
13 2CD clear direct input (active LOW)
14 2REXT/ CEXT external capacitor/resistor connection
15 2CEXT external capacitor connection (always connected to ground)
16 Vop supply voltage
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2.4\ Function Table
Input Output
nA nB nCD nQ nQ
] . T T
" T L I
X X L L H

Note:
[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care;

[2] t=positive-going clock transition; |=negative-going transition;
[3] J_L:one HIGH level output pulse, with the pule width determined by Cext and Rex;

w U

=one LOW level output pulse, with the pulse width determined by Cexr and Rexr.

2.4.1, Timing Diagram

(1 (1) (2) (1)
nB input I I
3
nA input
4)
nCD input |

NREXT/CEXT input

nQ output

Vreft V

Vref2

- T —

le— T —

Vrer2

\ A

-—T —

{5)

(1) Positive edge triggering.

(2) Positive edge re-triggering (pulse lengthening).
(3) Negative edge triggering.

(4) Reset (pulse shortening).

(5) T = REXTXCEXT.

6/ 16
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2.4.2, Connection Of The External Timing Components REXT And CEXT

CExT REXT

H———Vm
NCEXT NREXT/CEXT
i o |1
D T=Rext * CExT
nB _
— nQ

3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vop - -0.5 +14 \Y
DC input current lik any one input - +0 mA
input voltage V| all inputs -0.5 Vpp+0.5 \V
storage temperature Tstg - -65 +150 C
total power
dissipation Prot ¢ i 500 mw
device dissipation P per output transistor - 100 mw
Soldering DIP 245 .
temperature T 10s SOoP 250 c
Note:
[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of Py, derates linearly with 8mW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py derates linearly with 5.5mW/K.
3.2. Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vop - 3 - 12 \%
ambient . . .
temperature Tamb in free air -40 - +105 C
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25"C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Conditions Tamp=25C .
Parameter Symbol - Unit
y IolUA) | Vo) | Voo(V) | Min. | Typ. | Max
supply current | active state > - > - uA
PPy bo V/=Vss or Vpp 10 - 150 - uA
LOW-level | - 0.4 5 0.5 - - mA
output current ot - 0.5 10 1.3 - - mA
HIGH-level - 2.5 5 - - -14 mA
-leve
output current lon - 4.6 > - - 50-5 MmA
- 9.5 10 - - -1.3 mA
LOW-level Vv <1 - 5 - - 0.05 \Y/
output voltage oL <1 - 10 - 4 0.05 Vv
HIGH-level v <1 - 5 4.95 - - \Y/
output voltage OH <1 - 10 9.95 - - \Y;
LOW-level vV <1 - 5 - - 15 \
input voltage I <1 - 10 - - 3 \Y;
HIGH-level v <1 - 5 35 - - \Y/
input voltage IH <1 - 10 7 g - \Y
input leakage | nA, nB 12 - - #.1 UA
current ! NREXT/CEXT 12 - - #1 | uA

3.3.2. DC Characteristics 2
(Tamp=-40°C to +105°C, voltages are referenced to Vs (ground=0V), unless otherwise specified.)

Conditions Tamp=-40C Tamp=+85TC Tamp=+105C .

Parameter | Symbol = = A T VoV) | Voo(¥) | Min. | Max. | Min. | Max. | Min. | Max. | "'t
LOW-level | - 0.4 5 0.64 - 0.36 - 036 | - mA
output current o - 05 10 16 - 0.9 - 0.9 - mA
- 25 5 - 17 - 11 - 11| mA

HIGH-level lon y 46 5 - | 064 | - | 03| - |03 mA

OUtpUt current
- 95 10 - 16 - 0.9 - | -09 | mA
LOW-level v <1 - 5 - 0.05 - 0.05 - | o005 | Vv
output voltage Q <1 - 10 - 0.05 - 0.05 - o005 | Vv
HIGH-level v <1 - 5 4.95 - 4.95 - 495 | - v
output voltage oH <1 - 10 9.95 - 9.95 s 9.95 s V
LOW-level v <1 - 5 - 15 - 15 - 15 | Vv
input voltage . <1 - 10 - 3.0 - 3.0 - 30 | V
HIGH-level v <1 - 5 35 - 35 - 35 - Y,
input voltage I <1 - 10 7.0 - 7.0 s 7.0 s V
input leakage | nA, nB 12 - 0.1 - +.0 - +.0 | uA
current ! NREXT/CEXT 12 - 40.3 - 410 | - | #0 | uA
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3.3.3v AC Characteristics
(Tamp=25°C, Vss=0V, unless otherwise specified.)

Parameter Symbol Conditions Min Typ. Max. | Unit
nA or nB to nQ; Vpp=5V - 220 440 ns
Hé%g;gahgr:/v t see Figure 4 Vpp=10V - 85 190 ns
delay i nCD to nQ; Vpp=5V - 125 250 ns
see Figure 4 Vpp=10V - 55 110 ns
nA or nB to nQ; Vpp=sV - 200 460 ns
L(;;/g/p?g;:?nH ¢ see Figure 4 Vpp=10V - 90 180 ns
delay i nCD tonQ; Vpp=5V - 125 250 ns
see Figure 4 Vpp=10V - 55 110 ns
transition time t see Figure 4 Vop=5V _ 60 120 ns
t g Voos1OV | - 30 | 60 | ns
- A . Vpp=5V - 20 40 ns
recovery time t nCD tonA or nB; bo
y i see Figure 5 Vpp=10V - 10 20 ns
0 A . Vpp=5V 0 = = ns
retrigger time i nQ, nQ tonA, nB; D8
% e see Figure 5 Voo=10V | 0 - - ns
n,& LOW; Vpp=5V 90 45 - ns
minimum width; _ i}
see Figure 5 Vpp=10V 30 15 ns
nB HIGH,; Vpp=5V 50 25 - ns
minimum width; —
see Figure 5 Vop=10V 24 12 - ns
nCD LOW; Vpp=5V 55 25 - ns
minimum width; _ i
lse width . see Figure 5 Voo=10V 25 12 ns
ulse wi =
P W nQ or nQ; Vpp=5V | 218 | 230 | 242 | us
REXT:].OOkQ; Cext=2nF; _
see Figure 5 Vpp=10V 213 224 235 us
nQ or nQ; Vpp=5V 10.3 10.8 11.3 ms
REXT=100kQ; —
Cexr=0.1UF; see Figure 5 Vpp=10V 10.2 10.7 11.2 ms
nQ or nQ; Vpp=5V 1.01 1.09 111 S
REXTZIOOkQ; —
Cexr=10UF; see Figure 5 Vpp=10V 0.99 1.04 1.09 S
nQ or nQ variation over | Vop=5V - 0.2 - %
temperature range; _ i ] o
see Figure 6 Vop=10V 0.2 %
nQ or nQ variation over
pulse width At Vpp Voltage range 5V to 12V; - #.5 - %
variation w __seeFigure 7
nQ or nQ variation_ V=5V ) + . %
between monostables in
the same device;
REXT=100kQ; VDD:].OV - + - %
Cext=2nF to 10uF
external timing
resistor Rexr - S - - kQ
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external timing no
capacitor Cexr i 2000 i limits | PT
input
capacitance C 7.5 pF

Note:
[1] t; is the same

as triy and trhL.

[2] The maximum permissible resistance Rext, which holds the specified accuracy of ty (nQ, nQ output),
depends on the leakage current of the capacitor Cexr and the leakage current of the CD4538.

4. Testing Ci

rcuit

4.1, AC Testing Circuit

Vi

v | b
SRR
nepgative
pulse Vi Vi
10 % 10%
ov
-l & I—-— -l
—=| |-— —|
20 %
Vi

positive =%
pulse Vi
oV 10 % A
b

a. Input waveforms

{ a0 %

h. Test circuit

Figure 3. Test circuit for switching times

Definitions for test circuit:
DUT=Device Under Test.

C.=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.

4.2, AC Testing Waveforms

Vi
nB input
av
Vi
nAinput
av
Vi
nCD input
av
VoH
nCl output
Voo

Vion
nQ output
VoL

tr =t
a0 %
- VM
10 %
[

Figure 4. Waveforms showing propagation delays
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i

ol

nCD input Vin
ov

tw trec w

Vi
nA input

ov

Vi

&
-7
-

/_\1w
\

VioH

n cutput

Voo

Figure 5. Waveforms showing minimum nCD, nA, nB, and nQ pulse widths, recovery and retrigger times

3 3
Aty Ay
(%) (%) 4] ] (1) -
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{1}
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1-‘_'_'“‘—-—; 2 [~ I 2 L
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-1 -"""‘--\..H
-2 -2
-0 -20 0 60 100 140 -60 -0 20 a0 100 140
il'a'rl:u (°C) Tamrb (*C}
a. Rexr = 100 kY, Cexr = 100 nF b. Resr = 100 k; Cexr =2 nF
(1)Vpp =5V (1) Vgp =5V
{2} I'\"IDD =10V [2:' I'\"IDD: 10V
{3} I'\"IDD =15V [3:' I'\"IDD: 15V
Aty = 0% at Vpg = 10 Vand Top =25 °C Aty = 0% at Vpp = 10V and T, = 25 °C

Figure 6. Typical normalized change in output pulse width as a function of ambient temperature
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(1)
Aty |

(%) ‘\

[ =]

N
” N

""'l-.\_‘_‘_‘l_‘_‘_-_"
-1
b 4 e 12 18
Voo (V)
T = 25 °C: Ay = 0 % at Vpp = 10 V- Reger = 100 kO

(1) Cexr =2 nF
(2) Cexer = 100 nF

Figure 7. Typical normalized change in output pulse width as a function of the supply voltage

4.3. Measurement Points

Supply voltage Input Output
VDD VM VM
5V to 12V 0.5%/pp 0.5%Vpp

4.4, Test Data

Supply voltage Input Load
Vb V, t, CL
SVio 12V Vss 0r Vpp <20ns 50pF
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5. Package Information

5.1, DIP16

— T

f]
{ |

) (o
ULy

Dimensions In Millimeters Dimensions In Inches
Symbo | : ;
Min Max Min Max

A 4. 710 4. 310 0. 146 0. 170
Al 0.510 0.020
A2 4. 200 3. 600 0.126 0. 142
B 0. 380 0.570 0.015 0.022
Bl 1. 524 (BSC) 0. 060 (BSC)
C 0. 204 0. 360 0.008 D.014
D 18. 80O 15. 200 0. 740 0. 756
E 6. 200 g. 600 0.244 0. 260
E1l 7.320 7.920 0.288 0.312
£ 2. 540(BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9. 000 0.331 0.354
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5.2, SOP16
[
1
|
| f 14
bl _[
Svmbol Dimensions In Millimeters Dimensions In Inches
L Min Max Min Max
A 1.350 1. 750 0.053 0. 069
Al 0. 100 0. 250 0. 004 0.010
A2 1.350 1.550 0.053 0. 061
b 0. 330 0.510 0.013 0. 020
c 0.170 0. 250 0.007 0.010
D 0800 10, 200 0._386 0. 402
E 3. 800 4000 0130 0. 137
Ei 3. 800 6. 200 0. 228 0. 244
e 1.270 (BSC) 0. 050 (BSC)
L 0. 400 1. 210 0. 016 0. 050
I‘I DC B:- GIC B:-
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5.3\ TSSOP16

D

| MILLIMETER
= { SYMBOL =
= o MIN NOM | MAX
Imimiintjilin it A Y o
I t =/ Al |oos| _ [ouis
= A2 090 | 1.00 | 1.05
A3 | 039 | 044 | 049
b b 020 | _ | 028
= bl bl 0.19 | 022 | 025
—— c 013 | _ | o7
il o el 012 | 013 | 0.14
BASE METAL D 490 | 5.00 | 5.10
] E 6.20 | 6.40-| 6.60
= = o @ WITH PLATING =W i B
| SECTION B-B e 0.65BSC
$ L 045 | 0.60 | 0.75
| L1 1.00BSC

I
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro )
Lead ) ; Butylbe - .
and |V and ;l:]rg ent Polybro | minate | Dibutyl nzyl r?llﬁeit Diisobu
Part name mercur | % .| chromiu | minated | d phthala | 4 tala |y tyl
lead |y m biphenyl | biphen | t© y phthala
um te hthala
€ompo | compo compoun| s yl f te
unds | unds comp 1 g ethers ¢
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
inSta”ed 0] O 0] O o O (@] o O O
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2~ Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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