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ABSTRACY®

This thesis is prepared frem the preject which develeped
as Telephene Answer = Centreller Unit. It cenirels by digital
CMOS Cempenent instead of micrecemputer since it wants te be a lew

cest preject and apprepriate with cenditien ef this werk.

This preject is assigned as ene semester - preject,
therefer it can't be perfectly develeped because it has a little
time, hewever it is expected that this preject will give seme idea

and experience fer enes next will develep.
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FEATURES

e Tumn off time less than 2.8

e Maximum operating frequency greater
than 500kHz

e Timing from microseconds to hours

e Operates in both astable and monostable

modes

High output current

Adjustable duty cycle

TTL compatible

Temperature stability of 0.005% per °C

SES55 Mil std 883A,B,C avallable M38510

(JAN) approved, M38510 processing

avallable.

SAS55F,N.N-14 ® SE555F,T,N,N-14 @ SE555C,F,T.N.N-14 e NES55F, T.N.N-14

PIN CONFIGURATIONS

N PACKAGE
arouno [1] 2] vee
Tmicaen [2] [7] oiscuance
ouTPuT E [€] THRESHOLD
wser 3 o o
APPLICATIONS

F,N-14 PACKAGE

E Vec

®

VOLTAGE

RESET

v [ ]
TRiGGeR [T [77] oiscrasce
outpur [1] 1] ~e

wne [5 [10] mvmesmol

reser [6 5] ~c
conTROL

e [7] VOLTAGE

T PACKAGE
Vee
®
erouno / (O @ \ oiscrance
mmiceen | @D ® | ™mesnoo
outpur [©] ® CONTROL

BLOCK DIAGRAM

e _Precision timing
N e Pulse generation
e Sequential timing
* Time delay generation
e Pulse width modulation
® Pulse position modulation
® Missing pulse detector
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Supply voltage 3
SES55 +18 v
NES555, SE555C, SA555 +16 v
Power dissipation 600 mwW
Operating temperature range
NES55 0to +70 -
SAS555 -40 to +85 °C
SES55, SES55C -55 to +125 °C
Storage temperature range -65 to +150 °C
Load temperature (soldering, 60sec) 300 °C
EQUIVALENT SCHEMATIC
o
Yee O
' O
Re <
" i'
Qn
L) A7 o /:I
- P )
<

TRiGoER
2 00—
neser
. Qo
. DISCHARGE
T
sl 10)
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Q18

\AA S
o
§

Yee

(?l

THRESH-

. 0

DS~
CHARGE

1 O

ouTruT
STAGE

{CO“’A!AYO& '—1

v ]

CONTROL
VOLTAGE

>R
4C°U’AIA1M|-

TRIGGER
—0 2

nesevr
=t
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SAS555F,N,N-14 » SE555F, T,N,N-14 » SE555C,F,T,N,N-14 ¢ NE555F,T,N,N-1

DC ELECTRICAL CHARACTERISTICS Ta =25°C, Vcc = +5V to +15 unless otherwise specified.

SESSS

NES55/SE555C/SASSS

PARAMETER v UNIT
TEST CONDITIONS Min | Typ | Max | Min | Typ. | Max
Supply voltage 45 18 4.5 16 Vv
Supply current (low state!! VcC=5VRL== 3 5 3 6 mA
Vcc=15VR == 10 12 10 15 mA
Timing error (monostable) Ra = 2K} to 100KN 3
Initial accuracy? C=0.14F 05 | 20 10 | 30 %
Drift with temperature 30 100 50 ppm/°C
Drift with supply voltage 0.05 0.2 0.1 0.5 %/V
Timing error (astable) Ra. Re = 1k0} to 100kN ;
Initial accuracy? C=0.1uF 15 2.25 %
Drift with temperature Vee = 15V 90 150 ppm/°C
Drift with supply voltage 0.15 03 %/V
Control voltage level Vee = 15V 96 [ 100 |104 | 90 | 100 [ 110 v
Vcc = 5V 29 3.33 38 26 3.33 40 v
Threshold voltage Vee = 15V 94 | 100 | 106 | 88 | 100 | 11.2 v
Veec =5V 27 333 4.0 24 3.33 42 v
Threshold current3 01 0.25 0.1 0.25 uA
Trigger voltage Vee = 15V 48150 | 52645 | .50 | 58 Vi
Vee = 5V 145 | 1.67 1.9 1.1 1.67 22 v
Trigger current VTRIG = 0V 0.5 0.9 05 20 pA
Reset voltage4 04 | 07 |10 | 04 | O7 1.0 v
Reset current 0.1 04 0.1 04 mA
Reset current VReser = OV 0.4 1.0 04 1.5 mA
Output voltage (low) Vee = 15V
Isink = 10mA 01 0.15 0.1 0.25 Vv
Isink = S0mA 04 05 04 0.75 v
Isink = 100mA 20 2.2 20 25 v
Isink = 200mA 25 25 v
Vce =58V
Ising = 8mA 0.1 0.25 0.3 0.4 v
IsiNnk = SmA 0.05 0.2 0.25 | 0.35 Vv
Output voltage (high) Vee = 15V
ISOURCE = 200mA 125 125 NS
Isource = 100mA 130|133 1275 | 133 v
Vee =5V
Isource = 100mA 30 33 275 | 33 v
Turn off time$ VReseT = Ve 05 20 05 uE
Rise time of output 100 200 100 300 ‘ns
Fall time of output 100 200 100 300 ns
Discharge leakage current 20 100 20 100 na

NOTES

. Tested at Vcc =~ 5V and Vce = 15V

WN -

- Supply current when output high typicailn TmaA less

. This will determine the maximum value of R, + Ra. tor 1SV operation, the max total

R = 10 megohm, and for 5V operation. ™ max total R = 3 & megohm

4 Specitied with trigger input high

5 Time measured from a positive going Ingusutse trom 0 1o 0 G-Vcc- into the threshold
1o the drop from high 1o low of the outpur Trigger = tec 10 threshold



SCL4001B, SCL4002B @

SCL40258, SCL4078B

CMOS NOR GATES

SCL4001B ~ Quad 2-Input NOR
SCL4002B — Dual 4-Input NOR

SCL4025B —Triple 3-Input NOR

SCL4078B — 8-Input NOR

FEATURES
¢ Buffered Outputs

4 Diode Protection on all inputs
¢ Fully “B" - Series Compatible
¢ Balanced Output Drive Current Specifications

A

Inputs Output
00...0 1
All other combinations 0
FUNCTION DIAGRAMS
SCL4001B SCL4002B
1Al a2 :
182 v} 182 1
- 1Y
ic
102
9
2A
10
3B::D°_ = 28 % 13
. 1 2Y
A My 2c12
41 20
Y=A+8 Y=A+B+C+D
SCL40258 SCL4078B
1al A2
1B 2y B 2
1c8 c*
D
243 9 3y
4 6 E
28 2Y g 10
2CEI G 11
3al) H 12
‘ 10
38‘%:>— 3Y Y =A+BICIDIETF+GIH
K .
v=E7ETC Vop = Pin 14
Vgs =Pin7

for All Devices

CONNECTION DIAGRAMS
(all packages)

Vpp 4B 4A 4y 3Y 38 3A

1 | - | | - i

14 13 12 11 10 9 8
ScL4001B

1 3 4 5 6 7

2
5 AR T VR VR A
1A 1B 1Y 2Y 2A 2B Vgg

Vpp 2Y 2D 2C 2B 2A NC
| 1 | | i1 |
14 13 12 11 10 9 8

SCL4002B
1 2 3 4 5 6 7

1 1 I Y I | 1
1Y 1A 1B 1C 1D NC Vgg

Vpp 3C 3B 3A 3Y 1Y 1C
1 | L 1. W ] |
14 13 12 11 10 9 8
SCL40258
1 2 3 4 5 6 1
[ T 1 T 1 1 17
1A 1B 2A 2B 2C 2Y Vgg
Vop Y H G F E NC
NV ! I | 11
14 13 12 11 10 9 8
SCL40788B
1 2 3 4 5 6 7
1 | 1 | T
NC A B [od D NC Vgg

Add suffix Yor package:

C 14.pin Cerdip
D 14-pin Ceramic
E 14-pin Epoxy
- — F 14-pin Flat -
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage  Vpp - Vss

Operating Temperature Ta
C, D, F, H Device
E Device

31015 V&

55t0 +125 ©C
<4010 +85 °C




SCL40018, SCLADO2B, SCL4025B, SCL4078B

L

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '-*

2 ® 2
PARAMETER Voo | conpiTioNs | TLow BC Trish” | ynits
{vde) Min. [ Max. | Min. | Typ. | Masx. | Min, | Max,
OUIESCENT DEVICE - ipd
CURRENT 5 [Vin*VssorVpp | - | 005| -~ 100005 005] — | 1.5 |pAdc
10 | AN velid input - | 030| - (0001|010} -~ 3.0 )
15 jcombinations - 0.20 - (0002020} -~ 6.0

NOTES: ' Remaining Static Electrical Characteristics are listed under ~SCLADODE Series Family Specifications”.
T ow = -55°C for C, D, F, H device.
= —40°C for E device.
Trign = 4125°C for C, D, F, H device.
=+ B5°C for E device.
3 These devices have been designed for balanced output drive current specifications. Consull Family Specifications.

DYNAMIC CHARACTERISTICS (C, = 50pF, T4 = 25°C)

PARAMETER “\’,gg' Min. Typ. Max. Units
PROPAGATION DELAY TIME teiu. trmL —
. 5 - 125 250 ns
10 - 60 120 -
15 - 45 90
OUTPUT TRANSITION TIME ‘ trim. tre i
- 5 - 100 200 ns
10 - 50 100
15 o 40 80
Voo DRAIX VOLTAGE (Véc) > A
.20 418 -16 14 -12 -1|o ? ? 4 2 0 . g s Ve, = 15 Ve
Vee==5 Vo] 5 g AW 5
! 1 10 & E 35 7
I / .15 g w 30
Vee=—10 Vot 7 E &
= 20 E &7 Ves =10 Ve
25 € : 20
.30 E =5 ///
35 = e 10
1 g : A v =5vee J
Ve, = =15 Vo 2] 40 % £ 08 e T =25 ¢
i =+ T,=25°C 45 & 0 2 4 6 6 10 12 14 16 18 20
L -50 V.. DRAIX VDLTAGE (Vdc)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM SCL4002B {1 of 2 gates)

SCL4001B M : T l

sCL40028
; = HEYE | HEIE FE
SCL40258 M '*;—-‘l | | l_’ ﬁ

SCL4D7BB - '
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SCL4013B

CMOS DUAL D-TYPE FLIP-FLOP

FEATURES

Independent Set and Reset Controls

Static Operation - _
Logic Edge-Clocked Design

16MHz Toggle Rate @ 10vde

Batenced Output Drive Current Specifications

L R % X W 3

DESCRIPTION

The SCL4013B consists of two identical, inde-
pendent D-type Flip-Flops. These devices can be
used for shift register applications, and, by con-
necting the Q output to the Data input, for counter
and toggle applications. The logic level present at
the D input is transfefred to the Q output during
the positive-going transition of the Clock pulse.
Setting or resetting is independent of the Clock and
is accomplished by a high level on the Set or Reset
line, respectively,

TRUTH TABLE

ctd [ o [em s |0o|@
16 [0 o [0 )
|1 [ [] L) []
~N_] = |0 o) a|d |wocHawce
] [} 1 -] 0 ]
- " -] 1 1 ]
= a ] 1 1 1

A = {evel Change
x = Don’t Care

iOGlC DIAGRAM

s—{>- —

o ¢ - (:, oy
-

> e

CONNECTION DIAGRAM
(all packages)

Vpp Q2 62 CLy Rz Dy S»
| | I !
14 13 12 11 10 9 8
SCL40138

3 4 5 6 17

] I} 1
1 CLy Ry Dy 511

12
d, a

Add suffix for package:

C 14-pin Cerdip
D 14-pin Ceramic
E 14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage VpD - Vss 3t0o15 Vdc
Operating Temperature TA
C, D, F, H Device -65to +125 ©oC
E Device 4010485 ©C
BLOCK DIAGRAM .
Voo
1.
e - sev, 8 ——
0,2 2.3,
cuoen, 3 157 1o
ar3er, L
sev; 0
91—'-—-1 12 -
crocng Y _JF/T2L 13 o,
reser, ]
Y
Vs

72




SCL4013B
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '+
Voo Tiow® __+25°C Tueu’ | yni
M CONDITIONS nits
PARAMETER {vdc) Min. | Max. | Min. | Typ. [ Max. | Min. | Max.
OUIESCENT DEVICE oo
CURRENT § {Vin=Vge 0t Vpo| - | 1O - |o005{ 1.0 - | 30 [wAdc
10 { Al vatid input - 2.0 - |00y | 20 - 60 ~
15 |combinations - <0 - {002 | 40 - 120
NOTES: ' Remaining Static Electrica! Characteristics sre listed under “SCLEDODB Series Family Specifications™,
Teow = -55°C for C, D, F, H device,
= 40"C for E device.
Triow = +125°C for C, D, F, M device,
e+ 85°C for E device. e
> This device has been designed for balanced output drive current specifications. Consult Family Specitications.
DYNAMIC CHARACTERISTICS (C, =50pF, T, = 25°C)
- g [ o [om [ o |
. PARAMETER I vag l Min, ] Typ. Max, Units
CLOCKED OPERATION
PROPAGATION DELAY TIME ftoum. tomi 5 - 125 250 n
10 - 65 130
15 - 45 80
OUTPUT TRANSITION TIME Lo tme s - 100 200 ns
N 10 - 50 100
15 - 40 80
MINIMUM CLOCK PULSE WIDTH W, 5 - 70 140 ns
10 - 30 60
15 - 20 40
MAXIMUM CLOCK FREQUENCY Her 5 35 20 - MHz2
10 8.0 16 -
15 125 25 -
MAXIMUM CLOCK RISE AND FALL TIME' -l .ty 5 15 - - us
) 3 10 10 - -
15 5 - =
MINIMUM SETUP TIME o, s - b3 50 ns
10 - 10 20
15 - 7.5 15
MINIMUM HOLD TIME thow 5 - -25 0 0
10 - -10 0
15 - =5 0
SET AND RESEYT OPERATIONS
PROPAGATION DELAY TIME
S10Q R0 L 5 - 125 250 ns
10 - 65 130
15 - 45 90
MINIMURM SET AND RESET PULSE WIDTH PWWe. P 5 - 65 130 ns
10 - 30 60
15 - 25 50
SET AND RESET REMOVAL TIME 1 em 5 - 0 5 ns
10 - [} 10 4
R 15 -~ ] 5
!thn wnits are cascaded, the maximum rise snd fall times of the clock input shouid bé equal 1o or
less than the transition times of the data outputs driving dats inputs, plus the propagation delay of
- the output driving stage for the output capacitive load.
Ves. DRAK YDLTABE (Vic) 50 —r
<20 18 16 -4 12 10 8 6 4 -2 O % a5 Yo = 15 Ve
| L] 1 ]
Ve ==5 Vots 5 T4
ol = e 74 10 3 = %
1 7/ ] E -
-15 g 3
Neg==10 V¢ 7 E
v 20 ¥ 5 25 Vo= 10 Vi
.25 s 20 7
30 E 1% ] v4
b % = s Y7
Vo= -5 VoL -0 'E £ sia '“I"’lv“ To=25C
. |
Jl i r.l-zs;h-ﬁ . 0 2 4 6 6 10 12 & 16 b 20
- -50 V5. DRAIX VOLTAGE {Véc)

Typical P-Channel

Source Current Characteristics

Typical N-Channel
Sink Current Characteristics

P
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SCL4017AB

CMOS DECADE
COUNTER /DIVIDER

FEATURES

¢ 10 Decoded Decimal Outputs

¢ Direct Resst .

¢ Trigger from either Edge of Clock Input

¢ Carry Output for Cascading Stages

4 Fully Static Operation - DC to 5MHz @ 10Vde

DESCRIPTION

The SCL4017AB consists of a S-stage Johnson
Decade Counter and an Output Decoder. Inputs
include Clock, Reset, and Clock Enable signals.

The counter has interchangeable Clock and
Clock Enable lines for incrementing on either a
positive-going or negative-going transition, respec-
tively. A high Reset signal clears the counter to its
zero count,

Use of the Johnson decade counter configur-
ation permits high-speed cperation, 2-input decode
gating, and spike-free decoded outputs. Anti-lock
gating is provided, thus assuring proper counting
sequence, The 10 decoded outputs &re normally
tow and go high only at their respective decoded
time slot. Each decoded output remains high for
ons full clock cycle. A Carry-out (CoyT) signal
completes one cycle every 10 clock input cycles
and is used to directly clock the succeeding counter
in multi-stage applications.

This part can be used in frequency division
circuits as well as decade counter or decimal decode
display spplicstions.

FUNCTIONAL TRUTH TABLE
{Positive Logic)

Clock Decode

Clock Enable Resat Output = o

0 X [+] n

X 1 _ 0 n

X T X 1 0~
—_— (o] o n+1
~— X (4] LW

X — o] n

1 ~——— o) n+l

x = Don’t Care
1fn<5 Carry = **1°°, Otherwise = ‘0"’

CONNECTION lslAGRAM

{all packages)

Vpp R CL CE Coyt “9" " 4" 8"

1 1 1 | ]
16 15 14 13 12 11 10 9
SCL4017AB -
1 2 3 4 5 6 1 8
b [ | 1T

-

177 w0 w2 wgr g 3, Vss

Add suffix for package:

ITmMmoO

16-pin Cerdip

16-pin Ceramic

16-pin Epoxy
16-pin Flat
Chip

For maximum reliability:

RECOMMENDED OPERATING CONDITION

DC Supply Voltage  Vpp-Vss 3to15 Vde
Operating Temperature Ta
C. D, F, H Device 55104125 ©C
E Device 4 “40to +85 ©C
BLOCK DIAGRAM
Clock 14 O— (4 3
1—o2
2—C a
I o ?
4 p—0 10
Cloca .
Ensole 13 0—(q S0
é—o0S
1—0s
s -0 90
e =0 n
RAowt 15 O—t Cowt —0 12
VYop = Pin e
Vgg = Pin8




SCL4017AB
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS!? i
3 © 3
PARAMETER oo | conpiTions | Tiow B:C LTI FT
¢ Min. | Max. | Min. | Typ. | Max. Min. | Max,
QUIESCENT DEVICE oo 5 [Vin*Vgsor Voo - 5 - 0.05 5 - 150 | pAde
CURRENT 10 (Al valid input - 10 - 0.1 10 - 300
1 15 kombinations — 20 - 0.2 20 - 600 .
ouTPUT HiEH (SOURCE) L ] _ }
CURRENT T -
C. D, F, Hdevice lon )
Decoded Outputs 5 Vou= 4.6V -0.05 -~ |-0.04 }{-0.3 ~ [-0.028] -~ [mAdc
10 Vou= 8.5V -0.12§ =~ |-0.1 {-0.75 - {-0.07 -
15 Nou*= 13.5V -0378 -~ |-03 [-25 - {021
. Vin=Vgs or Voo
Carry Output 5 Mon=4.6V -0.25 - |-0.2 {-0.75 - 1-0.14 ~ [mAdc
10 Now= 8.5V -0.62 - {-05 [|-1.1 - |-0.35 -
15 Mon= 13.5v -1.9 - {-1.5, |-35 - -1 -
Vin*=Vgs or Vo
! £ device oH
Decoded Outputs 5 Nou=4.6V -0.044 — {-0.04 {-03 - |-0.032] ~ [mAde
10 Vo= 8.5V -0.12 - |-0.1 |-0.75 -~ (-D.08 -
15 Mon= 135V -0.36 - |-0.3 |-28 - 1-0.24 -
Vin=Vss or Vpp g -
Carry Output 5 Mou=4.6V 0241 - [02 1075 — l-016 | — [mAde
10 Mow= 8.5V -0.6 - 05 |-1.1 - |-04 -
15 Mow= 13.5V -1.8 - {16 135§ - 1.2 -
. Vin=\gs o Vpp
OUTPUT LOW (SINK) 3
CURRENT ]
C, D, F, H device loy
Decoded Outputs 5 Wor=04v 0.05 ~ 1004 [ 04 — [0.028) — |mAdc
10 Vo= 0.5V 0.125 - |0 1.0 - | 0.07 -
15 Vo, = 1.6V 0378 - |03 3.0 - 1021 -
. Vin=Vgs or Vpo
Carry Output 5 Vo= 0.4V 025 — [02 fo7s| - 014 | = [mace
10 Vo,.=0.5v 0.62 - | 0.5 1.3 - 035 -
15 Vou=15v 1.9 - 15 4.0 - 1.1 -
VIN-VSS or VDD
E device tor i
Decoded Outputs 5 [Vou= 0.4V 0048 — 1004 {04 = [0.032] - |mAde
X 10 Mo.=0.5v 0.12 - 101 1.0 - {0.08 -
15 VOL' 1.5v 0.36 - 103 3.0 — ]0.24 - N
Vin=Vss or Vpp
Carry Output 5 [Vo_*04V 0.24 - 102 0.75 - | 0.16 — imAdc
. 10 Vo,.=0.5V 0.6 - 105 13 - |04 -
15 VoL~ 1.5V 18 | —5 |40 | — {12 - -
Vin=Vss or Voo
NOTES: ! Remaining Snluc Electrical Characteristics are listed under *SCL4000B Series Family Specifications®, -
? Tiow = -55°C for C, D, F, H device.
= -40° C forE devn:e
T..,.G... --0125 C for C, D, F, H device.
=+ 85°C for E device. ‘
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SCL4017AB

ELECTRICAL CHARACTERISTICS (Continued)

DYNAMIC CHARACTERISTICS (C, =50pF, T4 =25°C)

PARAMETER (‘\’/Ddg, Min. Typ. Max Units
CLOCKED QPERATION
- - PROPAGATION DELAY TIME -, -
To Decoded Outputs teur.toy | 6 - 600 1200 ns
- 10 - . 240 480
15 - 180 360
To Carry Output thLH. teHL 5 - 500 1000 ns
10 - 200 400
15 - 150 300
OUTPUT TRANSITION TIME AT
Decoded Outputs trid, el .5 - 250 500 ns
10 - 125 250
- - - Sl BN -l Py 90 180
Carry Output trimetrHe 5 - 180 360 ns
10 - 90 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWcy 5 - 200 400 ny
10 - 100 200
15 - 80 160
MAXIMUM CLOCK FREQUENCY feL 5 1.25 25 - MHz
° 10 - 25 5.0 -
. 15 3.0 6.0 —
MAXIMUM CLOCK OR ENABLE RISE AND toL. trer :
FALL TIME 5 15 — - HS
} 10 15 - -
15 5 - -
MINIMUM ENABLE SETUP TIME | S, 5 - 175 350 ns
10 - 75 150
15 - 55 110
MINIMUM ENABLE REMOVAL TIME trem 5 - 250 500 ns
10 - 100 200
15 — 75 150
RESET OPERATION B
PROPAGATION DELAY TIME
To Decoded Outputs tpLn, oML 5 - 500 1000 ns
10 - 200 400 .
. 15 — 140 280
To Carry Output tpLw 5 - 400 800 ns
- 3 10 - 150 300
15 - 110 ‘220
______ | MINIMUM RESET PULSE WIDTH o pwa 5 = 150 30 |.ns
_ = 10 - 75 150 |
15 - 60 120 )
RESET REMOVAL TIME Lrern 5 - 250 500 ns i
10 - 100 200 !
1 - 80 160 !
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AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFORMS
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CMOS DUAL MONOSTABLE

elaszes S MULTIVIBRATOR
FEATURES |
¢ Two Independent Multivibrators on One Chip CONNECTION DIAGRAM
¢ Triggerable from Leading- or Trailing-Edge’ - - (all packages) -
Pulse . .
4 Retriggerable Vpp 274 2T3 2€Cp2A 2B 20 30
¢ Resettable : : I T N T S B |
4 Q and T Buffered Outputs Available 6 15 14 13 12 11 10 9
¢ Wide Range of Output Pulse Widths ' SCL4528B
DESCRIPTION ]1 f - : f U ?
The SCL4528B Dual Multivibrator provides 21Tq 1Tg 1Cp 1A 18 10 T3 vgg

stable retriggerable/resettable one-shot operation
for any fixed-voltage timing application. Timing
for the circuit is controlled by an external resistor-
capacitor combination {Ry-Cx). Adjustment of
these components permits generation of output
pulse widths from nanoseconds to minutes.
Leading-edge and trailing-edge Trigger inputs are
provided, and both positive-going and negative-
going pulses are available from complementary
outputs. -

Timing pulses may be terminated at any time
by applying a low logic level to the Reset input

Cp.

FUNCTION TABLE

INPUTS OUTPUTS
Co{ ATl B | Q| @
Lt | x [x L [H
X |H | X L |H
X |x.lL | L |H
H t |H (JLU|LT
- H | L i

H = High Leve! (Steady State)
L = Low Leve! (Steady State)

t = Transition, Low-to-High

$ = Transition, High-to-Low

X = frrelevant (Inc. Transitions)
J 1= One High-Level Pulse

U= One Low-Level Pulse

286

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:

DC Supply Volitage

Operating Temperature Ta

Vpp-Vss 3to15 Vde
55 t0+125 ©C

C. D, F, H Device
401t0+85 ©C

E Device

BLOCK DIAGRAM
{one of two duvices)

Cx Ry- -

ey

Ty T2
otb—2Q

__——@6

o
P4
ol

Co

RESET b

Ry ond Cy are sxiernal components.




SCL4528B

SCL4528B PULSE WIDTH VS Rx, Cx. VpD

o | 1 T B s 77 | N
« i v 17 A )| 1 d ] 7/ i e s
2 1 |7 d T 7 Ty =7
Y Z . . L $e
: ARy any anl a4 Z4
AL 2 A ) A
s 7 'z Z,
¢ f /| 7 L Vo,
5 AR % A 1] )./ - Y 47
. SRy A AR 2N 0
7 I ‘é‘f/ 0// © . L
A /L y 74 /
L Z1 /4 p. 2
- 2 1 /A 75 £ 2.
- P w7, . 4 7 .74
P TN T 7 7
8 o }/ '% / /V/ ;/ 4 / 3
N 217 » 17
b // ]/ ;a. 7y Al /]/ /}/"/
" 0 10. 0
. / a8, . y 15,
2 o
L/ 15, Z // v
1 4 !
na / 'ﬂ 2 . u} 4 (Al 4 ot ? 4 € 2 « €t - O 2 “« o8
w0’ w0t . w0t 10 10° 0! 1 0° 10

PULSE WIDTH (Secones]

LOGIC DIAGRAM

Notes: -
There is no effective maximum limit on Ry;
recommended minimum value for Ry is 1Kf.-
There are no restrictions on the value of Cy.

For proper operzation 2ll unused inputs should
be tied to a logic level. The mode point (T2) of a
unused half of device should be tied high through
an external resistor to Vpp.

287 .

3 & s L T
Vor -—w«—-ﬂ-—\ FOR ALL VALUESOF VDpIVTOEV =
Voo . fivy O x 110 4 —
&p-—-pD-A\-h 1 g i -
2 ! - 105 ~
-
<3 ]
L'U N TRIS DUTPLT DEIVER S
a 1 e 10 /.q
! WODE SW.TCH ] i
—hn A = = o i
. : <09 — -
TRIGGER : t 3 > i
g ' ' £ o0 - '
1 % o S J‘
] H
! v

£ . oes —

1
60 40 -20 0 20 « 60 80 W0 120 WD
Ta AMBIENT TEMPERATURE (°C)
*STANDARD INPUT PROTECTION AT THESE POINTS L »
Normalized Pulse Width versus Temperature




SCL45288
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERlsTICS '
PARAMETER Voo | conpimrons | Tiow? +35°C LTVl
(Vdc} Min. ; Max. | Min. | Typ. | Max. | Min. [ Max.
QUIESCENT DEVICE bol )
CURRENT 5 [VinsVesorVpp | — 5 { - {005 5| -« | 150 [uade
10 Al vald input - 10 - 0.4 10 - 300
20 |[combinations - 20 - 0.2 20 - 600

/= NOTES: ' Remaining Static Electrical Characteristics are Listed under “SCL4000B Series Family Specifications”

¥ Tiow = -55°C for C, D, F, H device.
= ~40°C for E device.
Vuige = #125°C for €, D, F, H device.
®+ B5°C for € device.

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C)

Cx | Ax Voo . :
PARAMETER (pF} lx) tvao) Min, Typ. Max. Units
PROPAGATION DELAY TIME oL,
Ton
FromAorg x 15/ § s 1 - 270 540 ns
10 - 90 180
R 15 - 70 140
1000} 10 S - 510 1020 ng
H - 10 - 170 340
15 - 120 240
From Cp 15 8§ 5 - 270 540 ng
10 - 90 180
15 - 70 140
1000{ 10 5 - 550 1100 ns
10 - 300 600
15 - 250 500
OUTPUT TRANSITION TIME - TR
T tre
5 - A 5 - 130 260 n
. = 10 - 65 130
13 - 50 100
Note: G Output |ty
15, 8§ -] - 130 2860 ns
10 - 65 130
15 - 50 100
1000{ 10 -] - 270 540 ng
10 - 240 480
15 - 220 440
MINIMUM INPUT PULSE WIDTH W,
Aor 8 tnput -1 - -1 - 70 140 ns
10 - 30 60
15 - 25 50
OUTPUT PULSE WIDTH MATCH APW,,,
. Same package 1000] 310 s - 275 215 %
10 - £10 £20 .
15 - 210 220
Different packages 1000 10 5 - > 250 % !
10 - - 250
15 - - 50
L Voo DRAN YOLTABE {Vec) ~-
K 20 18 416 -4 12 10 8 6 4 2 o
v L= —— s g
=-§ Vdc -
' a' ] /r 10 {. -
- F—— ©
Vou = =10 Ve —4< 15 8 :::
1
—1 -20 H é: 25 Vu:- 15 vée
Vo, »~13 Ve 25 2 = 20 P
= 2 R Vey = 10 Voe
= S 9 4
] 2 Vea= § V& T,=25'C
- 1. -zs-cj 3 Ll L L
0 2 4 6 & 10 12 14 18 18 20
Voo, DRAIK VOLTAGE (Vdc)

Yypucal PLhanng
Source Current Chauu.,;“i“

288

Typical N-Channel .
Sink Current Characteristics




SCL45288

AC TEST WAVEFORMS

o

90%
m\

|
Ty —— . N

.
1
Ry
i
1

50%

'PHL_J

—-' —

Voo

% SCL4528B

Co
Vi

- 1T IF

"'1 l"'"."n«

S

Astable Operation

[+

% 8CL4528B

x Ry
Voo
T1 T2
Q

F— QUT

g
D

g

Voo

Jm

58 58

- 55 02 T
- A [a])] A out
% SCLAS28B % SCL45288B
B a1 ] 82
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Voo
CDT Co
Voo Voo
: i
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