CD4528BM/CD4528BC

National
Semiconductor

CD4528BM/CD4528BC Dual Monostable Multivibrator

General Description

The CD4528B is a dual monostable multivibrator. Each
device is retriggerable and resettable. Triggering can
occur from either the rising or falling edge of an input
pulse, resulting in an output pulse over a wide range of
widths. Pulse duration and accuracy are determined by
external timing components Rx and Cx.

Connection Diagrams
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Truth Tables

Inputs Outputs
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L X X L H
X H X L H
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H L i A IT
H t H A IT

Features

Wide supply voltage range 3.0Vto 18V
Separate reset available

Quiescent current = 5.0 nA/package (typ.) at 5.0 Vdc
Diode protection on all inputs

Triggerable from leading or trailing edge pulse
Capable of driving two low-power TTL loads or one

low-power Schottky TTL load over the rated tempera-
ture range

=vqd
uTlB
uT2B

uCdb

mQbout

H = High Level

L =Low Level

t =Transition from Low to High
i - Transition from High to Low
A= One High Level Pulse

U= One Low Level Pulse

X =irrelevant
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Absolute Maximum Ratings (Notes 1and 2)

VpD, DC Supply Voltage -0.5vVDC to +18VDC
V]|sjf Input Voltage, All Inputs -0.5VDC to Vpo +0.5VQC
Ts, Storage Temperature Range -65°C to +150°C
Pq, Package Dissipation 500 mwW
T(_, Lead Temperature (soldering, 10 seconds) 300°C

Recommended Operating Conditions (note 2)

Vagd*DC Supply Voltage 3V to 15V
VlIsj, Input Voltage 0V to Vgd v DC
Ta , Operating Temperature Range
CD4528BM -55°C to +125°C
CD4528BC -40°C to +85°C

DC Electrical Characteristics CD4528BM (N2

-55°C
Parameter Conditions Min  Max
IpD Quiescent Device Current VDD =5V 5
v Dd =10V 10
VDD =15V 20
Vol Low Level Output Voltage VDD=5V 0.05
vDd =iov 0.05
VDD =15V 0.05
VoH High Level Output Voltage VDD =5V 4.95
vDd =iov 9.95
VDD =15V 14.95
V1  Low Level Input Voltage VDD =5V, Vo =0.5V or4.5V 15
VpD= 10V, Vo =1.0V or 9.0V 3.0
Vgd =15V, Vo =1.5V or 13.5V 4.0

V|H High Level Input Voltage Vdd =5V, Vo =0.5V or 4.5V 3.5
Vdd =10V, Vo= 1.0V or 9.0V 7.0
Vgd =15V, Vo = 1.5V or 13.5V 11.0

IOL Low Level Output Current Vdd =5V, Vo =0.4V 0.64
VDD =10V, Vo =0.5V 1.6
VdD =15V, Vo= 1.5V 4.2

IOH High Level Output Current Vdd =5V, Vo =4.6V -0.25
vVDD= 10V, Vo =9.5V -0.62
Vdd=15V, Vo =13.5V -1.8

IIN  Input Current Vdd=15V, V|n =0V -0.1
Vdd=15V, V|N =15V 0.1
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Max Min  Max
5 150
10 300
20 600
0.05 0.05
0.05 0.05
0.05 0.05
4.95
9.95
14.95
15 15
3.0 3.0
4.0 4.0
3.5
7.0
11.0
0.36
0.9
2.4
-0.14
-0.35
-1.1
-0.1 -1.0
0.1 1.0

Units
fiA
fiA
VtA
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CD4528BM/CD4528BC

DC Electrical Characteristics CD4528BC  (note 2)

_40°C +25°C +85°C
Parameter Conditions Min  Max Min Typ Max Min  Max Units
lgD Quiescent Device Current VDD=5V 20 0.005 20 150 MA
VDD =10V 40 0.010 40 300 juA
VDD=15V 80 0.015 80 600 fiA
Vo1l Low Level Output Voltage VDD =5V 0.05 0.05 0.05 V
v Dd =iov 0.05 0.05 0.05 V
VDD =15V 0.05 0.05 0.05 V
VoH High Level Output Voltage VDD =5V 4.95 4.95 5.0 4.95 \
vDd =iov 9.95 9.95 10.0 9.95 \
VDD=15V 14.95 14.95 15.0 14.95 \Y
V|[_ Low Level Input Voltage Vdd =5V, Vo =0.5V or 4.5V 1.5 2.25 1.5 15 V
Vdd =10V, Vo =1.0V or 9.0V 3.0 450 3.0 3.0 V
Vgd =15V, Vo =1.5V or 13.5V 4.0 6.75 4.0 40 V
V|H High Level Input Voltage VdD =5V, Vo =0.5V or 4.5V 3.5 3.5 2.75 3.5 \
Vdd =10V, Vo =1.0Vor 9.0V 7.0 7.0 5.50 7.0 \Y
Vdd =15V, Vo =0.5V or 4.5V 11.0 11.0 8.25 11.0 \Y
Ig1 Low Level Output Current VdD =5V, Vg =0.4V 0.52 0.44 0.88 0.36 mA
vVDD= 10V, Vo =0.5V 13 11 2.25 0.9 mA
Vdd =15V, Vg =1.5V 3.6 3.0 8.8 2.4 mA
IOH High Level Output Current Vdd =5V, Vo =4.6V -0.2 -0.16 -0.36 -0.12 mA
Vdd =iov, Vo =9.5V -0.5 -0.4 -0.9 -0.3 mA
Vdd =15V, Vo =13.5V -1.4 -1.2 -3.5 -1.0 mA
1IN Input Current Vdd =15V, VIN =0V -0.3 -10-5 -0.3 -1.0 ma
Vdd =15V, VIN= 15V 0.3 10-5 0.3 1.0 juA

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics"
provides conditions for actual device operation.

Note 2: Vgs =0V unless otherwise specified.
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AC Electrical Characteristics CD4528BM

Ta =25°C, C1 =50 pF, R1 =200 k£2, Input t, =tf =20 ns, unless otherwise specified.

Parameter

Output Rise Time

Output Fall Time

Turn-Off, Turn-On Delay
AorBto QorQ
Cx =15pF, Rx =5.0kft

Turn-Off, Turn-On Delay
A orBto QorQ
Cx = 100 pF, Rx =10 kO

Minimum Input Pulse Width
A orB
Cx = 15 pF, Rx = 5.0 kf2

Cx =1000 pF, Rx =10 k£2

Output Pulse Width Q or Q

For Cx < 0.01 juF (see graph for appropriate
N/gd level)

Cx =15 pF, Rx =5.0 k2

For Cx > 0.01 /iF use

PWout =0.2RxCx In[VDD -v SSI
Cx = 10,000 pF, Rx= 10ka

Pulse Width Match Between Circuits in the
Same Package

Cx =10,000 pF, Rx = 10k£2
Reset Propagation Delay, tpLH* tPHL

Cx =15 pF, Rx =5.0 k£2

Cx = 1000 pF, Rx = 10 kH

Minimum Retrigger Time
Cx = 15 pF, Rx =5.0 K2

Cx =1000pF, Rx = 10 k£2

Conditions
tr = (3.0ns/pF)CL +30ns, VDD =5.0V
tr = (1.5ns/pF)CL + 15ns, VDD =10.0V

tr = (1.1 ns/pF)CL + 10ns, Vgqd = 15.0V

=

tf = (1.5 ns/pF)CL +25ns, VDD =5.0V

tf = (0.75ns/pF)CL+ 12.5ns, VDd =10.0V

tf= (0.55ns/pF)CL +9.5ns, Vdd = 15.0V

tPLH/ tPHL = (1.7 ns/pF)CL +240ns, Vqd =5.0V
tpLH» tPHL = (0.66ns/pF)CL +8ns, Vgd = 10-0V
tpLH' tPHL = (0.5ns/pF)CL +65ns, Vgqd =15.0V
tpLH» tpHL = 1.7 ns/pF)CL +620ns, Vqd =5.0V
tpLH» tPHL =0-56 ns/pF)CL +257ns, Vgqd = 10.0V
tpLH'tPHL = (0.5ns/pF)CL +185ns, Vgd = 15.0V
VDD =5.0V

Vdd =10.0V
VDD =15.0V
VDD =5.0V
VDD=10.0V
VDD =15.0V
VDD =5.0V
VDD =10.0V
Vgd =15.0V
VDD =5.0V
Vdd =io.ov

v Dd =15.0v
v Dd =5.0v
v Dd =io.ov
Vdd =15.0V
v Dd =5.0v
v Dd =io.ov
vdd =i5.0v
v Dd =5.0v
v Dd =io.ov
vDD =15.0V
v Dd =5.0v
v Dd =io.ov
v Dd =i5.0v
v Dd =5.0v
v Dd =io.ov

v Dd =i5.0v
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180
90
65
100
50
35
230
100
65
230
100
65
60
20
20
60
20
20
550
350
300

325
90
60
7.0
6.7
6.7

o o o o o

Max
400
200
160
200
100
80

500
250
150
500
250
150
150
50

50

50
50

45
920
95
25
35
35
600
225
170

Units
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns

Jus

%
%
%
ns
ns
ns

fIs
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C D4528BM/CD4528BC

LOgiC Diagram (% of Device Shown)

Figure 1. Power Dissipation Test Circuit and Waveforms

Input Connections

Characteristics

tPLH.tPHL. tr,tf#
PWOUt/ PWjn

tPLH.tPHL.tr, tf,
PWOUt. PWjn

tPLH(R).tPHL(R).pwin

"INCLUDES CAPACITANCE OF PROBES,
WIRING, AND FIXTURE PARASITIC.

NOTE: AC TEST WAVEFORMS FOR PG1,
PG2, AND PG3 ON NEXT PAGE.

Figure 2. AC Test Circuit
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ta, AMBIENT TEMPERATURE (°C)

Figure 4. Normalized Pulse Width vs Temperature

10 100 1,000 10,000 100,000 1,000,000
Cx, EXTERNAL CAPACITANCE (pF)

Figure 5. Pulse Width vs Cx
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