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ABSTRACT

This thesis describes the use of dual tone multi - frequency (DTMF) telephone system
to control home and office electrical appliances. Controls can be made through encoded
telephone commands.Unauthorized or wrong-coded commands are not acknowledged by

the telephone system .
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(1) mn RINGING SIGNAL DETECT
ThnnndnmisvesTnsdndd luanzdndgue Insdwieziiusstunnasoung
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uax D1,D2 daﬂsznauﬁutf]mwsdwﬂaﬂﬁ'ﬂuja‘nmnszﬁq Taggouinszuaady vaniu
winiu iffefifyan Ringing vy C1LC2 11 1&fe2gn Rectifier 1a8 Diode fideiluaes
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Sudeszaumits Q1 Aezridszua (S vuiariioun Collector 18 Ground 11191 1 (clock)
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1A3IfiuY1 15 (D) "luawsﬁ’aammnlﬁmmﬁ'vﬁrymm 4 a1 nanafte Aanmdounlag
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

k

MC145436

Advance Information

Dual Tone Multiple Frequency
- P SUFFIX
\Recelver ‘ : ‘.‘)] PLASTIC

CASE ¢4

“The MC145436 is a silicon-gate CMOS LS! device containing tha filter and decoder for '

" detection of a pair of tones conforming to the DTMF standard with outputs in hexadeci-
mal. Switched capacitor fitter technology is used together with digital circuitry for the

tirning control and output circuits. The MC 145436 provides excellent power-line noise and PIN ASSIGNMENT

dial tone rejection, and is suitable {or applications in central office equipment, PABX, key-

phona systems, remote control equipment, and consumer telephony products. . 1
02ll1 e 14 flo4
® Single +5 V Power Supply .
. ® Detects All 16 Standard Digits 012 1303
® Uses Inaxpansive 3.579545 MHz Colorburst Crystal i a i2fov
. ® Provides Guard Time Controls to Improve Speech tmmunity Voof Il NJAT ‘et
~8 Dutput in-3-Bit:Haxadecimal Code . TTJ} 5 10 P ;
® Built-In 60 Hzand Dial Tone Rejection . ;
~® Pin Compatible WwithSSi204 . (e Xofl 8 9 Pxgq
A7 (] gcnu

TIMMNG
[=im)i

oyTPUT

j: I' . L‘Efnctl [_‘E“ 74

REGISTER
gLoex | -, oW

GEN. cLocxks

© | o,
REF. o 02
outrur




-

MC145436

ABSOLUTE MAXIMUM RATINGS'
(Voltages Referenced to GND Unless Otherwise Notad)

' Rating Symbol Vslue Unlt This davice contains circuitry to pfmoct ltta
OC Supply Voltage Voo | S0t v60 | v | e e s rawaver s ad.
Input Valtage, Any Pin Except Ay ‘I Via -0.5to Vpp +0.5 v vised that normal pracautions be taken to
input Voltage, Ajn Vin Vpp—-10toVpp+05| V :,\:::‘d‘:: ;:Iltcnlor\‘:no'lu::\’yvv?h:oo :;'0::\:;
DC Current Drain per Pin 1 . £10 mA high impadance circuit.
Operating Temperature Range Ta =40 10 +85 °c For propar operation it is recommaended that
Stspe Tomperur e Tag | @wvim | 76| | Y it Ve e conctanad o e e
! operation is snhanced if unusad inputs sre
tied to an sppropriate logic voltage lave!
? la.g., either Vgg or Vpp).
ELECTRICAL CHARACTERISTICS
(All Polarities Reforenced to Vpp=5.0 V +10%, Ta = —40 to +85°C Unless Otherwisa Noted) &
Parameter Symbol Min Typ Max Unit
OC Supply Voltage Voo 4.5 5 5.5 \
Supply Current ({c K =3.58 MHz2) Iop - ? 15 mA
Input Current / GT lin - - 200 pA
2 EN, Xjn, Xan - - t!
Input Vaoitage Low EN, GT, Xgp viL - - 1.8 v
input Voltage Migh EN, GT, Xgn Vin 35 - -
High Level Output Current [V = Vpp ~- 0.5 V; Sourca) Data, D-\r/ lox - ~ A
Low Level Output Current (Vo = 0.4 V; Sink) Dsta, OV loy 1.0 - -~ mA
Input impadance | Aln Rin 100 - k0
Fanout ATB FO 3) A 10 B
Input Capacitance Xon: EN Cin - 6 - pF
N
ANALOG CHARACTERISTICS (Vpp=5.0V 4 10%, TA= —40 10 +B5°C) B
Psramster Min Typ Max Unit
Slgnal Levsl for Detection (An) -2 - Z2 dBm
Tewist.o High Tone/Low: Tane -0 |, - 0 a8
Freq y Detect Bandwidih (Notos 1 and 2} 111,612 Ha) —x_:a - 136 % Ic
80 Hz Tulsiunce . -~ - 0.8 *Vims
Disl Tone Tolerance (Note 3) - - 0 das
{Dial Tone 330 + 440)
Noiss Toisranoe (Notes 3 and 4) - - - 12 dB
Power Supply Nolse (Wide Band) - - 10 mV pp
Toik OH (Mitg} Taps FEMT290) - 2 - Hits

NOTES: *
1. ic Is center frequency of bandpass filters,
2. Maximum lrequency detect bandwidth of the 1477 Hz filter is +3.5% to ~4%.
J. Referenced to lower amplituds tone.
4. Bandwidth limited (0 to 3.4 kHz) Gaussian noisa,
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* MC145436

AC CHARACTERISTICS (Vpp=5.0V £ 10%, Ta = -40 to +85°C)

Characterlstic Symbol Min Typ Max Unlt
Tone On Time For Detection Tonsgn 40 - - ms

For Rejection - - 20
Pauss Time For Detection | Tonegy 40 - - ms

For Rejection - - 20
Datect Time GT=0 tdet 22 - 40 ms

GT=1 32 = S0
Release Time GT=0 trel 28 - 40 my

GTwm1 18 - 0
Date Setup Time (' ? - - s
Dsta Hold Time h o 4.2 4.6 5 ms
Pulse Width GT twiGT) 18 - - )
DV Resat Lag Time Yag(DV) - - 5 ms
_Enable High to Output Data Valid tEHDV - 200 - ns
Enable Low 1o Output High-Z ‘ELDZ - 150 - n

TIMING
Lz tor »ie toff ~————»
ANALOG INPUT =
TONE BURST § TONE BURST 2
! . .
= ——1 4-»1- Yol ’
b1, D2
04, 08 e WoH2 ——

\

ov (13 /

P o2 g

ENABLE (3

'el02 - ttuov-;ulL-
./

e YglOV)

EoL -

w7}

67




MC145436

PIN DESCRIPTION

D1, D2, D4, D8~-DATA OUTPUT

Thesa digital outputs provide the haxadacimal codes cor-
responding to the detected digit (see Table 1). The digital
outputs become valid after a tone pair has been detected, and
are claared when a valid pause is timad. These output pins
are high impedance when Enable is at a logic 0.

EN—ENABLE

Outputs l"J1, D2, D4, 08 are enabled when EN is at a logic
1, and high impedance (disabled) when EN is at a logic 0.

GT—~GUARD TIME

The Guard Time control input provides two sets of detected
time and releasa time, both within the sllowed ranges of tone
on and tone off. A longer tone dstact time rejects signals too
short to be considersd valid. With GT = 1, talk off performanca
is improved, since it raduces the probability that tones gim-
ulated by speech wifl maintain signal conditions long enough
to be accepted. In additlon, -a shorter release time raduces the
probabiliity that s pausa simulated by an Intsrruption in speech
will be detected as a valid pauss. On the other hand, a shorter
tons detect time with a long release time would be appropriste
for an extremely nolsy snvironment where fast acquisition time
and immunity to drop-outs would be required. In general, the
tone signal time generated by a telephona is 100 ms, nominal,
followsd by a pause of about 100 ms. A high-to-low, or low-
to-high transition on the GT pin resets the internal logic, and
the MC145436 is immadiately ready to acceot a new tona input,

Xen—OSCILLATOR ENABLE

Alogic 1 on Xgn enables the on-chip i:ryml osclliator. When
using alternate time base from the ATB pin, X4, should be
tied to GND,

Table 1. Hexadeclmel Codes

Qutput Code
Digh y
D3 D4 D2 D1
1 0 0 0 1
2 0 0 | 0
3 0 0 1 ]
4 0 1 [} 0
5 0 1 0 1
(] ) 1 1 0
? 0 1 1 1
8 1 0 0 0
9 1 0 0 1
0 1 0 1 0
* S 1
! 1, 1 0 0
A 1 1 0 1
B 1 1 1 0
c 1 ] 1 1
D 0 0 0 0

Vop > Via

ANALOG IN

Ajn—ANALOG INPUT

This pin accepts the analog input. and is internally biased
so that the input signal may be ac coupled. Ths input may be
dc coupled so fong as it does not excead the positive supply.
{See Figure 1.)

Xin/Xout— OSCILLATOR IN AND OSCILLATOR OUT

These pins connect 1o an internal crystal oscillator. In op-
eration, a parallel resonant crystal is connected from Xin to
Xout. 8s well as a 1 M1 resistor in parallel with the crystal.
Whoen using the alternate clock source from ATB, Xin should
be tied to Vpp.

ATB—ALTERNATE TIME BASE

This pin serves as a frequancy reference when more than
one MC145436 is used, so that only one crystal is required for
multiple MC145436s. In this casa, all ATB pins should be tied
together as shown in Figure 2. When only one MC 145436 is
used, this pin should be left unconnecied. The output {ro-
quency of ATB is 447.4 kHz.

e 1
OV -<DATA VALID / °

DV signals a detection by going high ater a valid tone pair
is sensed and decoded at output pins D1, D2, D4, D8, DV
remains high until a loss of the current DTMF signsl occurs,
or until 2 transition in GT occurs.

Vpp—POSITIVE POWER SUPPLY

The digital supply pin, which Is connscted to the posifive
side of the power supply.
GND-~-GROUND

Ground return pin i3 typically connected to the system
ground.

DOPERATIONAL INFORMATION

I Vpp<Via
' 10 5 0.01 4
| }-o ANALDS w-—-{
| 3100k
X
!
R S

Figure 1. Analog Input



MC145436

8§10
DTMF
L]

ey

Xin

358

MHr

ATB __j
— MC145438
le
Voo
/ dckin\\ WA 4P
ATS Xea
(— MCH .5‘3. —1
-—-‘ '.

T0 OTHER
MC1454361

Figure 2. Multiple MC145438s

887
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W 3
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S
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Figure 3. 4 x 4 Keyboard Matrix
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SCL4025B, SCL4078B

SCL4001B, SCL4002B

CMOS NOR GATES

¥

3
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

4 Fully “B” - Series Compatible

¢ ‘Bralanced Output Drive Current Specifications

3
' inputs Output
do...o 1
All other combinations 0

FUNCTION DIAGRAMS

SCL40018B SCL4002B
2
3 1A
A 31y 3
1é v - 1B 1
16 4 1Y
2A a4 '
28:___[>o—2¥ 108
9

A 2A
D S AATY
2y

1

38
A 14y 2C12
g 2D <5<

Y=A¥+B Y=A+B+C+D
SCL40258 SCL40788
fA1 A 2__
ic8 g"“
3
2A3 ) By
4 6 E
28 2y £ 10
2c2 ¢,
L1 H 12
8A
! 1
38‘%>oJav Y = A¥B+C+D+E+F+G+H
1 —_— Vpp = Pin 14
Y=A+B+C pp = Pin
Vgg =Pin7

for All Devices

CONNECTION DIAGRAMS
(all packages)

Vpp 48 4A 4Y 3Y 38 3A

IR A S T R
14 13 12 11 10 9 8
SCL40018B
1 2 3 4 5 6 1
T T 1 T 1

1A 1B 1Y 2Y 2A 2B Vgg

Vpp 2Y 2D 2C 2B 2A NC

1 ] L1 1 ]
14 13 12 11 10 9 8
SCL4002B

1. 2 3 4 5 6 17

T T
1Y 1A 18 1C 1D NC Vgg

Vpp 3C 3B 3A 3Y 1Y 1C

1 | N WU | ] ]
14 13 12 11 10 9
SCL4025B
1 2 3 4 5 6 7
1 | ! IR | I

1A 18- 2A 2B 2C 2Y Vgg

T

Vop Y H G F E NC

1  E W W | l
14 13 12 11 10 9 8
SCL4078B

1 2 3 4 5 6 7

I I, | | 1 ] |
NC A 8 C D NC Vgs

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:
Vpp-Vssg 3to1s V4

4

DC Supply Voltage

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

-55 to +125
-40 to +85




SCL40018, SCL4002B, SCL40258, SCL4078B

: ELECTRICAL CHARACTERISTICS

5

S STATIC CHARACTERISTICS '* :

2 o 2

PARAMETER VZD, CONDITIONS |wntb 15C ThigH _ { Units
b e e e o - _“_’ i Min, | Max. | Min. | Typ. | Max. | Min, | Max.
QUIESCENT DEVICE o

CURRENT B |Vin=VssorVon | - | 0.05| - [0.0008 0.05 15 | pAde

10 | Al valid input -~ |1 010 -- |0.001} 010 - 3.0

, l 15 comblnauons 1 - 0. 20 -~ 10002 | 0. 20 8.0
._—'. - PO - - P, — s ol o iy R |

NOTES: ' Rumammg bmnc Electrical Characteristics are listed under “SCL40008 Series Family Specuficatnons
¥ ? Tiow = -56°C for C, D, F, H device.
= -40°C for E device.
: Trigw = +126°C for C, D, F, H device.
. =+ 85°C for E device.
3 These devices have been designed for balanced output drive current specifications. Consult Family Specifications.

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

b .
PARAMETER (‘\’,gg) Min. Typ. Max. Units
PROPAGATION DELAY TIME £ tep 1. teHL
g 5 - 125 250 ns
10 - 60 120
% — e 15 - 45 90
3 QUTPUT TRANSITION TIME trim, trHL
A : 5 - 100 200 ns
: : 10 - 50 100
. ) ~ V4 Ly ~ 15 ~ 40 L 80 _
Vo5, DRAIN VOLTAGE (Vdc) 5 o —
.glo 18 -16 -14 -12 -1lo -t: -g 4 2 0 = 4 Ve, = 15 Vi
Vo=~ 5 Voc—] % i E ;g
X i { A " = 4 <4
L A s 8 E 7
b= Ve = =10 Vde b 2 ; £
, / -20 S % 7 Voo = 10 Vde
: — A 2 g 5 2 T
- - 30 A g 15 7 < T
| 35 5 S 10 A4 '
Vs = —~ 15 Voo —p] 40 7;‘ 2 s .Vual's:'“ T, = 25°C
o 1 1
R G 25010 2 0 2 4 6 8 10 12 14 16 18 20
50 Vos, DRAIN VOLTAGE (Vée)
"' . Typical P-Channel ’ Typical N-Channel
: Source Current Characteristics Sink Current Characteristics
L.OGIC DIAGRAMS SCHEMATIC DIAGRAM SCL4002B (1 of 2 gates)

L4001B ::Do—c{>—-[>o— ] j

el e e

=
: scil.aozse ~;D-°[>—l>°— o { [1 Ei

1
‘L4'0788 {>o— ~|

~=




’ S

_pattern insensitivity.

TRUTH TABLE

Inputs

Qutput

00
All other combinations

E

1

0

S SCHEMATIC DIAGRAM

Voo
n? ‘
1A6———1fz; :’3,———»-\-63A
184 1,,:'__1," El s
I 3—5 LE" L,
| _J:q “*”i F:L_ f-:L_A
28 & = =N Bas
2ad ]Z’ E Saa
J’!'rz:l—_J:;l fézl__f::u'l_
2Y¢ 5 0 ay

SCL4001UB CMOS NOR GATE (Unbuffered)
FEATURES
4 Unbuffered Outputs for Quasi-Linear Applications CONNECTION DIAGRAM
4 Quad 2-Input NOR Configuration (all packages)
¢ Diode Protection on all Inputs
4 Output Drive Current Compatible with “B~ Series V?D 418' 41A dl :"iy 318 31?
"® . Pin Compatible with Buffered SCL4001B
# Balanced Output Drive Current Specifications 14 13 12 11 10 9 8
SCL40011JB
1 2 3 4 5 6 1
! 1 | I 1 | [
1A 18 1Y 2Y 2A 2B Vss
o F
DESCRIPTION .
The SCL4001UB consists of four positive-logic Add suffix for package:
t NOR gates. The outputs are unbuffered, making C 14-pin Cerdip
the device suitable for quasi-linear applications, D 14-pin Ceramic
such as gated oscillators, multivibrators, and pulse E 14-pin Epoxy
shaping circuits. F  14-pin Flat
, For digital applications, the buffered SCL4001B H Chip
is recommended for its higher gain and input

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage

Vpp-Vsg 3to15 Vd

Operating Temperature TA

C, D, F, H Device

.65 to +125 ©C

E Device 40 to +85 -9C
LOGIC DIAGRAM
1A 1
18 z:D"_’ v
2A
28 o) Dot 2Y
3A ¢ ’
36 1) De—mu av
4A 12
48 |3:D°—" 4aY
Y=A+8B
VD = Pin 14
Vss 2P 2 H




ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS

3

2 5 2
PARAMETER Voo | conpiTions |- TLow 5 C TuieH™ | ypits
(Vdc) . Min. | Max. | Min: | Typ. [ Msx. | Min, { Max,
QUIESCENT DEVICE log
CURRENT 5 [{Vin=Vgs orVppl - 0.05 - 10.0005| 0.05 ~- 1.5 |uAde
10 | All valid input - 0.10 - 10.00%1 | 0.10 - 3.0
15 | combinations ~ 1020 - 10.002 | 0.20 6.0

NOTES' ! Remamlng Statlc Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
' Tiow™ -55 C for C, D, F, H device.

= -40° C for E device.

TrigH ‘+125 C for C, D, F, H device.

=+ 85°C for E devuce

3 This device has been designed for balanced output drive current specifications, Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ = 50pF, T, = 25°C)
[ VDD o .
X PARAMETER ) (vde) - Min. Typ. Max. Units
PROPAGATION DELAY TIME teLH, tPHL 4
5 - 75 150 ns
10 0 35 70
. . 16 & 25 50
OUTPUT TRANSITION TIME trums tTHL
5 - 100 200 ns
, 10 - 50 100
15 - 40 80
Voe, DRAIN VOLTAGE (Vdt)
-2% 48 16 14 -12°.10 -8 6 4 2 0 # T 1
T T 7T % . g ;‘g Vs = 15 Vic
Vis==5Vle —r#1 5 = g 4 :
] T4 10 ¥ = 35 v
Ve =~10 Vdc e -15 g & 2
- -20 § Voo = 10 Vde
Wi 25 8 3 o, o
=
30 § = 15 j//
35 5 Q10 /J
‘ A ST 2 s/ I veg=5vic
Vos =~15 Vdc L. -40 ; -~ G‘I I Ta=25°C
4 ° 1 1
' T | Tom B OqlAG 0 2 4 6 8 10 12 14 16 18 20
’ . Voo, DRAIN VOLTAGE (Ve)

Typical P-Channe!

e T

Source Current Characteristics

Typical N-Channel
Sink Current Characteristics
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APPLICATIONS INFORMATION
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=
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SCLA015B

CMOS DUAL

FEATURES

Serial Input/Paraliel Output

,Direct Resst

Two Independent Sections

Fully Static Operation - DC to SMHz @ 10Vdc
Balanced Output Drive Current Specifications

*

E X X 2

DESCRIPTION

The SCL4015B consists of two identical, inde-
pendent, 4-stage Serial-lnput/Parallel-Output Reg-
isters. Each register has independent Clock and
Reset inputs as well as a single serial Data input. Q
outputs are available from each of the four stages
on both registers. All register stages are D-type,
master-siave flip-flops. The logic level present at the
'Data input is transferred into the first register stage
and shifted right one stage at each positive-going
Clock transition. Resetting of all stages is. accom-
-plished by 8 high leval on the Reset line. Register
expansion to 8 stages using one SCL4015B package,
or to more than 8 stages using additional
SCL4015B’s, is possible.

TRUTH TABLE

cL* O R | Q1 Qq
f 0 0 0 Qn.1
—/— 1 0 1 Qn_]
~__ X 0 | 01 Qn |(NOCHANGE)
X X 1.0 O
* = LEVEL CHANGE
X=DON'T CARE
LOGIC DIAGRAM
QG1a $02a 20 Qqa
'o‘ L] o l‘ " L}
[} c o k _§ L)
Cha O L L
Ra [ <
) n ] b
O L. ]
"D. - L] i 4 r_-1
lc"l ¥ 4 3 ’_OI—I r{_ L
e

4-STAGE SHIFT REGISTER

CONNECTION DIAGRAM
{all packages)

Vpp Og Rg Q1s 28 Q38 Q4A Cla
| O | L1 |
16 15 14 13 12 11 10 9
scL40158
1 2 3 4 S5 6 1 8

1 1 | 1 1 1 1 ]
CLg Q48 Q34024 Q1A Ra DA Vss

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 Voltage  Vpp- Vss

Operating Temperature  Tp
C, D, F, H Devics
E Device

3to15 Vd

5510 +125 OC
-40 to +85 9C

B8LOCK DIAGRAM *

1
Og 2
4-STAGE
SHIFT REGISTER

[ R — |

Ry o

B w] 2]

01" G2z C3y Qg

\ J
4 BUFFERED
OUTPUTS
Oa 2 -
cla 4STAGE
SHIFT REGISTER
IA._:—-
sl’ 4| :I |ol
O, 0y 03, C4p
\ Y
Vss* 8 « BUFFERED
Vpo * 18

ouTPUTS




SCL4015B

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS v

1 o 2
PARAMETER Voo | coNDITIONS | TLOW 125 C THIGH | ynits
(Vdel Min. | Max, | Min. T Typ. | Max. | Min, | Max.
QUIESCENT DEVICE
CURRENT too| & [Vin=VssorVop| - | 8| - {o00s] s - | 150 |uade
. 10 JAll valid input - 10 - 0.1 10 - | 300
15 jcombinations - 15 -- 0.2 20 - | 600

« NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family Spacifications”.
' ? Tow =-55°C for C, D, F, H device.
= -40°C for E device.
Tuigw = +126°C for C, D, F, H device,
=+ 85°C for E device.
3" This device has been designed for balanced output drive current specifications. Consult Family Specifications.

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

PARAMETER (‘\’,gg) T Min, Typ. Max. Units
3 i ]
CLOCKED OPERATION . - .
H'PROPAGATION DELAY TIME toLm, teue 5 - 376 750 ns
A 10 - 126 | 250
i 15 - 100 200
41 -OUTPUT TRANSITION TIME o, trh 5 = 100 200 s
10 - 50 100
T 15 - 40 80
MINIMUM CLOCK PULSE WIDTH PWe 5 —- 200 400 ns
10 i 100 200
) 16 b . 80 160
MAXIMUM CLOCK FREQUENCY - 5 1.25 25| - MH=a |
10 25 50| -
. ey 15 3.0 60| -
_MAXIMUM CLOCK RISE AND FALL TIME'  ftco, trer 5 15 - - us
10 15 S -
N o) 15 5 - Z
Y MINIMUM DATA INPUT DATA SETUP TIME [ty B e i50 300 ns
B 10 ¥ 50 100
7% ., 11= 15 - 40 80
MINIMUM DATA INPUT HOLD TIME T el 5 2 0 50 ns
: 10 - 0 25 .
15 1. 0 18
, RESET OPERATION K r
: |' PROPAGATION DELAY TIME tEnL N7 - 375 750 ns
. 10 A 125 250
15 |. - 100 200
MINIMUM RESET PULSE WIDTH - PWa 5 - | 200 400 ns
. 10 4 80 160
: . . 2415 18 60 120
' RESET REMOVAL TIME Gam 5 |. ~ 375 750 ns
- S 10 L, 125 250
- X ; 15 A 100 200

N :When units are cascaded, the maximum rise and fall times of the clock input should be equal to or
less than the transition times of the data outputs driving data inputs, plus the prdpagation delay of

* the output driving stage for the output capacitive load.

3

-,‘;’A .
3 Voe, DRAIN VOLTAGE (Vdc) 5 :
% 18 16 14 12 10 8 6 -4 2 0 T T
4‘7 | 1" [0 : T g 45 " vc' = 15 VYde
: Ves ==5 Vde %-5 - 40
L il i 748 PR = 35 1
Vg ==10 Vde L -1 ; o

: y, »e g2 27 Ve =10 Ve

130 g 3 151/ v

35 X S 1 /4,

, -
l‘ Vos =~15 Ve ,/ -40 i j 5 Ve, =8 Ve T, =25°C 4
= ==F T,w2bc-45 & | L
] 1T P T IS 0 2 4 6 8 10 12 14 16 16 20
° ) ' Voe, DRAIN VOLTAGE (Vic)
- ‘
Typical P-Channel : Typical N-Channel

Source Current Characteristics Sink Current Characteristics

PSRN
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SCL4017AB

3

CMOS DECADE
COUNTER /DIVIDER

FEATURES

10 Decoded Decimal Outputs

Direct Reset

Trigger from either Edge of Clock Input

Carry Output for Cascading Stages

Fully Static Operation - DC to 5SMHz @ 10Vdc

L 2 2 2 X 4

DESCRIPTION

The SCL4017AB consists of a 5-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-
tive[y. A high.Reset sighal clears the counter to its
zero count.

Use of the Johnson decade counter configur-
ation permits high-speed operation, 2-input decode
gating, and spike-free fecoded outputs. Anti-lock
gating is provided, thus assuring proper counting
séqtience. The 10 decoded outputs are normally
low and go high only at their respective decoded
time slot. Each decoded output remains high for
ong 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 applications.

L(
.
t P

FUNCTIONAL TRUTH TABLE
{Positive Logic)

Clock Decode

Clock Enable Reset Output =n
"o X 0 n

X 1 0 n

X X 1 0"
— 0 0 n+1
~— X 0 Li

X — 0 n

1 T~ 0 n+1

x = Don’t Care
If n<<6 Carry = “1”’, Otherwise = “‘0"

CONNECTION DIAGRAM
(all packages)

VDD R CL CE COUT ngu 11411 ”8“

] | A N | | L.
16 15 14 13 12 11 10 9
. SCL4017AB
1 2 3 4 5 &5 7 8
1 [ T | 1 1 |

gy 411” uou o g g uau VSS

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:
VpD - Vss Jto16 Vdc

Operating Temperature TA
C. D, F, H Device

DC Supply Voltage

55to +125 ©C

E Device 40 to +85 ©C
BLOCK DIAGRAM
Clock 14 O—o Op—03
1p—02
2—0 &
3I—07
4 ——0 10
Ciock
Enable 13 5 '
e§H—oO0Ss
706
8pb—09
9 0 11
Aeset 15 O—— Cout —0 12
Vpp * Pin 16
Vgs = Pin 8




STATIC CHARACTERISTICS '

ELECTRICAL CHARACTERISTICS

SCL4017AB

° 3
\ PARAMETER (‘\’,‘30) CONDITIONS | YLOW *5C THigH | ynits
] ¢ Min. | Max. | Min. | Typ. [ Max. | Min. | Max.
QUIESEENT DEVICE loo| 5 [Vin=VssorVpo | - 5| - |oos| 5 - | 150 | uAde
CURRENT 10 JAll valid input - 10 - o1 10 - 300
15 combinations - 20 - 102 20 - | 600
OUTPUT HIGH {SOURCE)
CURRENT
C, D, F: H device lon
Decoded Outputs 5 [Von=4.6V -0.05 - |[-0.04 {-0.3 - [-0.028] -~ |mAdc
10 Vou= 9.5V -0.124 - [-0.1 -0.75 - |-0.07 -
15 WVou= 13.5V -0.374 - [-03 |[-25 - |-0.21
Vin=Vgs or Vpp
Carry Qutput 5 [Vou=4.6V -025| = [-02 |-075| - [-0.14 | — |mAdc
10 Von=9.5V -0.62 - |-0.5 |-1.1 - [-0.35 -
15 Vou=135V  |-19 | — |-15 |35 | = |-1.1 -
| : Vin=Vss or Vpp
E deVi& IOH
Decoded Outputs 5 Non=4.6V -0.048 - |-0.04 |-0.3 — 1-0.032f — |mAdc
P 10 Von=9.5V -0.12 - i-0.1 [-0.75 -~ |[-0.08 -
15 Non=135V  |-036| - |03 |-25 | - [-024| -
Vin=Vss or Vpp
Carry, Output 5 Von=4.6V -0.24 - |-0.2 [-0.75 - (-0.16 — ImAdc
10 Mou="9.5V -0.6 - |-0.5 }-1.1 - |-04 -
15 Vop=13.5V ~-1.8 - |-1.6 |-35 - |-1.2 -
‘ Vin=Vss of Voo
OUTPUT LOW (SINK)
CURRENT
C, B, F, H device ot
Decoded Outputs 5 Vo_= 0.4V 005 - |004 |04 - | 0028 - |mAde
| 10 (Vo =05V 0.1294 - | 0.1 1.0 - 0.07 -
. 15 VoL = 1.5V 0379 - |03 |30 - lo21| -
Vin=Vss or Vpp
Carry] Output 5 [Vo_=04V 0.256 - 02 {075 -~ 10.14 ~ ImAdc
: 10 [VoL= 05V 062 ~ |05 |13 - jo3s | -
15 Vo= 1.5V 1.9 - 1.5 4.0 - 1.1 -
Vin=Vgs or Vpp
E device loL
b | Decoded Outputs 5 |Vou=0.4v 0.04 - 004 {04 | - |0032] - |mAde
10 VoL = 0.5V 012 - |01 |10 - |oo8| -
15 (VoL= 1.5V 0.36 - |03 3.0 — 0.24 -
Vin=Vss or Vpp
Carry Output 5 [Vo_=04V 024 - |02 |075| - |0.16 - |mAdc
10 Vo= 0.5V 06 | - |05 [13 | - |04 -~
C. 15 VoL= 1.5V 1.8 - |15 |40 - |12 -
Vin=Vss or Vpp

NOTE$ ! Remammg Statuc Electrical Characteristics are listed under “SCL.40008 Series Family Specifications”.

e i e G
- "’?;', i e N
B £y

-

TLOW =<55°C for C, D, F. H device.
= -40° C for E device.
=+125°C for C, D, F, H devi

THigH = o
=+ 85 C for E device.

ce.



8CL4017AB

ELECTRICAL CHARACTERISTICS (Continued)

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

Vop

15

, PARAMETER (vde) Min. Typ. Max. Units
CLOCKED OPERATION ;
PROPAGATION DELAY TIME 3
* To Decoded OUtputs : oM topgL 5 - 600 1200 ns
3 10 - 240 480 k
. 15 - 180 360 )
¢+ To Carry Output tPLH. tPHL 5 - 500 1000 ns *f
' 10 - 200 400 :
‘ 15 -~ 150 300 ]
"OUTPUT TRANSITION TIME \
Decoded Outputs troHs trHL 5 - 250 $00 ns 3
’ 10 - 125 250 X
! 15 - 90 180
. Carry Output tyine tTHL| 5 - 180 360 . ns
10 - 90 180 i
15 - 65 130 i
MINIMUM CLOCK PULSE WIDTH PWerL 5 - 200 400 ns :
10 - 100 200
15 — 80 160
MAXIMUM CLOCK FREQUENCY foL 5 1.25 25 - MHz
10 2.5 5.0 -
15 3.0 6.0 -
MAXIMUM CLOCK OR ENABLE.RISE AND tecL, ticL
| FALL TIME 5 15 - - s
I 10 15 - -
15 5 - -
MINIMUM ENABLE SETUP TIME tatup 5 - 175 350 ns
10 - 75 150
15 — 55 110
‘MINIMUM ENABLE REMOVAL TIME trem 5 - 250 500 ns
: 10 - 100 200
15 - 75 150
RESET OPERATION
PROPAGATION DELAY TIME' g
To Cecoded Outputs teLH. tPHL 5 - 500 1000 ns
10 - 200 400
' 15 - 140 280
To Carry Output toLm 5 - 400 800 ns
10 - 150 300
15 - 110 220
MINIMUM RESET PULSE WIDTH PWg 5 - 150 300 ns
10 - 75 150
15 - 60 120
RESET REMOVAL TIME trem 5 - 250 500 ns
: 10 - - 100 200
- 80 160
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AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFORMS
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$CLA017AB

APPLICATIONS INFORMATION

to stage, with no dead time (except propagation delay).

COUNTER EXPANSION

This figure shows a technique for extending the number of decoded output states
i for the SCLAD17AB. Decoded outputs are sequential within each stage and from stage

R
CcL

e SCL4017A8B

0O 1s 0o ¢ 8 9

|

SCL4017AB
CE

A
cL

01 e oo ]

\._v__./
9 Detoded
Qutputs

cL
‘SCLA017A8
CE

)
L ]
|

8 Decoded
Outputs

o

e

.

Clock

Eirst Stage

Intermediste Stages

1 o ¢ @ 8 o
8 Decoded
Ouputs

— et — e

Last Stage

DIVIDE-BY-N COUNTER

When the Nth decoded output is reached -(Nth clock-pulse), the SR flip-flop

(constructed from the SCL4001B) generates a reset pulse which clears the SCL4017AB
to its zero_count. At this time, if the Nth decoded output is greater than or equal to 6,
the CoyT line goes high to clock the next counter section. The 'O” decoded output
also goes high at this time. Coincidence of the clock “low’’ and decoded O’ output
“high’* resets the S-R flip-flop to enable the SCL4017AB.

1f the Nth decoded output is less than 6, the CoyT line will not go high, and,

therefore, cannot be used. In this case, the O decoded output may be used to perform
the clock function for the next counter.

CLOCK

CLOCK
ENABLE

SCL4017AB

Cout

RESET

POR N ¢
e CLOCK + N

ol 1

sSCL40018

[ SR P

feCLOCK ; M

ALTERNATE Coyr
FORN <2701




54147414

Hex Schmitt-Trigger Inverter

Schottky TTL High-Speed TTL _Low'Power Schottky TTL |  Standard TTL Low-F Power TTL
Package Package Pnckazo Packnge Packa
Davice Type |- Device Type Device Type [+ Davice Type | Devics Typo
YPerETRTMIcF ¢IPIMEcF ¢[PimcF "CTPIMICR JM
T ~ { SNseLS Dl Wi ] SNS4IS YR, Wi
- SNTALS 14 1N SNT4I4 {1 N T' . I
* FNSILSI FHLSI4 [ L LT [} !
FAIRCHILD - ~-~- - : C FEALSTES PRSI L T () luﬁ"p’@j i .
] T g t
MOTOROLA |- -— ” ENTAL S10 Pl MCT41d et - T et
DMSL S 14 V MSA A Uu,Nm Wi ) N
NS.C. _ DMTILS Ik J oMT4IA G T v e
+ + -+
e e e S, e ok e pd
mups NMLSH 1 NTdi4 8
NS4 CRDCIY H
SIGNETICS NTILS 14 A e =T R I
SIEMENS ;
FUITSU ' T4LS 14 MU K
HT HO 4L S 14 p@ HDT414 P +
!
M'TMSH' M7_l_l.$ll PO M53214 PQ '
!
Ld
TOSHBA - i i
Elactricat Characteristics SNS4LS14/8N74LS1 4 A\
absolute manimum retings over epersting free-sir tompsrature reange
Sumty vellage, VGC w Oporating fres-ar 1 snsas ~85§C 19 125°C SChOmlthS (oach ‘.t.)
\nout vollage v 1moersture range rsum.s L
- Storsge temparalure Tenge -88°C 19 1%9°C
- d opdrating conditl
b—-——-!“-—-“"“ "T!&W""
WN WAL | M 7 il
Supely voimpe. Ve X s 5.9 | 4 s (X3 v
Highelevel oulout eurrent, 1y - 430 - 400 A
Low-level outaut current, lor [] N BN PA
Operating Mot-sr tomperstute, T -l-l 1!& 0 w c VeL
electrica! characteristics over recommended operating Bust g :::;:;
free-sir temperature range NOM
PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT
VT4  Positive-gaing threshold voliage | Voo =5V 1.4 1.6 1.9 v INPUTS
V1 —  Negative-going threshold voltage| Voo =5V 0.5 0.8 i v i
A e ouTPUT
Hysteresrs (V1 4 ~Vy..) Voo =5V 0.4 0.8 \ ‘
A Input clamp voltage VG =MIN, 1= =igmA =150 Vv |
Voo=MIN, Vi=V1_mn, r 9 <
- ) J 0 3 v
Vou N;?h fevel output voltage . LoH=MAX 2 S
wMIN, V)=V y .
VoL  Low-lsvsi output voltage ;’Qcc A T T 0.25 0.4f V T GND
L=
fngut current at K ‘14 CIRCUIT
T+ positiva-going threshold Voo =SV, ViavVT 4 ~0.14 mA
Input current at
- V. Vi=Vr.o D A
't negative-going threshoid vee=s e S 2
Input current at
=MAX,
I maximum npul voitage Vog=MA Vi=w 0.1 mA
Iy High-tevel irput current Vg =MAX., Vi=2, 7V 2§ uA
T8 Low-{evel input current Vog=MAX, Vi =0.4V —0.4 | mA , - . vee
los Short-circut_outpul current & | Voo =MAX ~-20 ~100 | mA pie 34 % f 100Q
Total, outout high 1.6 16 NOM NN
1 Voo =MAX
lee ::::ﬂy‘ Total, output low ce 12 21 | mA
Average par gate Voo =SV, 50% duty cycle t.12
P weut v
Py | /opanation dalay time. Veg=SV,  Ta=25C. 15 22| ns A e
low-10-hgh-levol outpul f 3 ouTPUT
Propagation dolay tma,
L =15PF. R =24 5 2 Y
PHL hugh-to-low-level ocutput oL L z "
Pin Assignment (Top View)
. @ ®
T, SA
141 1138 J12 GO
{: ‘LSIA CRRCUIT
- 2
AT zA zv u 3v aND
positive logic:
y=4 . Resistorvalugs shown 2re nominal and in ohms
t For conditions shown as MIN or MAX, uss the appronriate value 1 nnder optrating

$ At typrecal vatues arg at Voo =SV, TA=25C

O Not more than one outpul should ba shorted al a tme.



5420,/7420 Dual 4-Input Positive-NAND Gate: ;

Schottky TTL High-Speed TTL | Low-Power Sthottky TTL ‘Standard TTL . " Low-Power TTL-
. Package { Packsge - Package 8 Package Package
' Device Type =—1 Device Type Device Type. Device T - Device T -
c[Pm[cr ) clPmIcF Y2 IeTemce] 0V (P [eTp]mcrl YPe e TrImce
T * SN54S20 s@ | [wOf snseH20 1 Q)| WO SNS4LS20 1O, ‘IwD| SNs420 1 D] SNS4L20 1 QINO|TOWRE
s SNTAS20 1 OINDY SNT4H20 1 DIND) SNI4LS20 1 Q[N SN7420 1 OINDY SNTAL20 JONDITR]
FAIRCHLD ‘| Fusasae/rmesze oof - [ Fmsa1420/FM3H20 (O @ FO|pousn/nmsx |00 @] Fvseo/rmaNze o] | fF @] -
b FC14520,FC9520 [0 @] MD FCTAH20/FCSH20. [0 QP D) RS2,/ RALS20 a0 | '[r@] FCH20/FCING  [0OPO) ] | 3
A MC3I 0 L D] Fol € '+ mcs420 ol T JFo : j
MOTOROLA i ) MC3010 LOPO|  [FOf sN14ts20 PO MC420 LOPPO| _ [F® -
N S.C - DMS4H20 OO DM54L S20 i ) DM5420 JOND]  [wDf OM54L20 JOND|] [F@
i DMI4S20 . ol OMUH20 . . P @IND DM74L.S20 : i DM7420 JOIND DMT4L20 . [ONOD  [raf
T ¥ T T T e T T § . r
PHILIPS N14S20 O] - QJHI1 1 /14H20 [0} NTLS20 10 FIRI11/1420 [0}
554520 FO|a wD] S54120 FOAD] WD i . 55420 FOAQ] = [wol j ]
SIGNETICS NT4S20 FO[aD) NT4H20 . _[FOA@] NY4LS20 o) N7420 FOJAD) s h
SIEMENS : FLAI2) [0
FUJITSU ' V8603 oD | Jrasa 1T ol | [wea o ) j
* . K . . MB“] N M N - - a 1
HITACH e T , ADTALS® _FO) HD 742002504 | O|PO)
MITSUBISHI [+ oFa , MIEL 520 PO Ms3220 PO A
NEC APB2520 ifo!. 5 - jracs20 c® 2#PB202 ] 6@ cO]
TOSHIBA | . : T - 1| [ouza PO
. Electrical Characteristics SN54LS20/SN74L.520
sbsoluts maximum ratings over opersting fres-air temparature range *
Suosty voliage. VGO ™ Operateg free-sw | susaLs =S5'C 10 isc . ;
vy ™ whotcates oo . [Sras T ‘ SFhematlcs(each gate)
Intoremmtser vallage . S5V - Storage temperature range -65C to 150°C ,
’ . : SN54L520 CZ T 2 . ) ve
i MIN NOM - MAX MIN NOM MAX v
Swsly voags, Voo as s s | an s - .1 v h \"RS _.' " 24k 1r w I
High-level eutput current, lny . =400 ~400 oA " __{i 14 I meutTs ’
Low-level output current, gy - ’ 4 [ A OIJ ouTPUT Y * y ]
Operatng free-an temperatwe, Tp -3% ) 125 R » T o uh A1) ! u'vvm
e P o . —f
slectrical characteristics over recommended cperating 11 b
free-air temperature range ST e . F 0 (=)
4 PARAMETER ° ] TEST CONDITIONS t MIN TYP$ MAX]|UNIT \
Vig  High-level mput valtage . 2 v CRCUT [ Rs [Fe [ Fal Ra .
Vi Lowsdevel input voltags 08| v 20 [ aw|Tak[ 180 ] x| i Ll 4
Vi > Input clamp voltage VoG ~MIN,  [j=—1tmA —1.8] v 5 '.LZO 40k | 20k|500 [12x r -
Voo =MIN. Vi =V max. tnput clamp diodés not on 2 B )
Vou  Highieval sutput voltaga lon ~MAX = 2.1, 34 v SN54L/SN74L’ circuits. °S20 CIRCUIT
. , Voo =M, V-2V, I °20, "L20 CIRCUITS .
.VOL Low-level output volfzga 1gp =—dma 0.4 v
tnput”current at A
| - =
] maximum input voltage vee MA)(t .V| wv C.t| mA
™ High-leve! input Current VoG ~MAX, Viy=2.1V 20 pA Bk
! Low-level inpt current Voo =MAX, V) =0.4V —0.4| mA TS
. : 54_S Family | —20 — 100 INPUTS
‘log Short-circuit output current ® | Vog=MAX 748 Famiy | =20 ~o0] ™ ‘:, A -
| ; i X X s J [ £
ccH Sup}:ly currant { vop=Max Total, auputs high 0.4 0.8{ mA ¢ c »
lgoL  Supply ourrent R Tolal, dutputs tow 1.2 2.2| ‘ma ® ] ° e
. Avarage per gate
[ -5V X
cC Supply curre.m Voo =5V 50% duty cycle) 0.4 mA e
Progagation delay time, .
tPLH [ Voo =5V. Ta—25°C 9 15} os
Fabaaron soas vme. - HZ0 CIRCUIT LS CIRCUIT
oL | oagation delay tme. CL=~ISPF. A_-2@ 0 15| ns
high-to-low-leve! output :
Pin Assignments (Top View)
® @
Ved 20 2C NC .28 A 2Y ID IC 1B GND 2Y ‘2D 20
1] [a] 2] _[01] [1e] [9] [a [l fra) fiz} [n] Tl (3] [3] .
FLFFR s T T T e L T
14 1B NC IC ID 1Y GND T 18 1Y NG Voo NC, 24 2B
positive logic : Y=ABCD .
NC -No internal, connection Resistor values shown are nominal and in ohms.
T For conditions shu.vm as Mliwl of MAX. use apnrooriam' value pecified under r d operating )

2 All typcal vahes are at Voo =5V. TA=257C.
#Not more than one output should be shorted at a tima, and for SN54H'/SNT4H' and SN545°/SNT4S", duration of short-circuit should not exceed | second. !

e
e 22

s e 3



8430./7430 8-nput Positive-NAND Gate

Schottky TTL _._High-Speed TTL. Low-Power Schottky TTL Standard TTL. Low-Power TTL |
Package Package Package Package Packege
Device Type 5 Device T —1 Device Type Device Type Device’ Type
N YPe I TRIMICF] P reTrImlce YPereTelmier YPe reTPImIcF yPe reTe mier
T SNSAS3 i) WD SNS4H30 1) W SNSAL S 30 10 WD| SN5430 R W& SNSALI0 LEINDI T
b s SNT8530 J DN SN74H30 1 DINGY SNLS30 J QOIND) SN1430 J (DINGY SNI4LI0 L IND[T 2
FAIRCHILD 1Ms530. TS [T Fl) { FMS4H30./FMSHI0 1D« F rusasw, unse 100 1D | FMS430/FMINDD  [O4; F@
) FCT48Y0. b9y AL FO | FC74H30/MCIHI0 D[P oS0, s | 00| PD (0] L3 uj:g_/rc,smo o3P
MOTOROLA 1 MERITE 3 F MO 430 [ (L] e e
i Mol vafea]  Jrolsniasas T T e M 7830 el [F@
N.S.C o 1| OM54r0 Ju|nu OM54LY30 1 OM5430 1@y wa] oMEdL 30 PR (T I G
e OMIAS3 DM748 30 IR I DML S30 OM1430 3 Ofv) UMI4L 30 JQOING| [F
PHILIPS T @ JH101 /74430 N NT4L.530 ® F JHI01 /7430 0
554H30 FOYAY wQ) S 5430 F Ol wQ
SIGNETICS  [misss — ol ] T {NTam Folawn| W] N7 830 A N7430 F@BA -0
SIEMENS  |—-- - : o FLHI3 17
FUATSU o - - T S SN WAl YTy S T ) e
HITACHI T o 1074 530 P HO7430/H02508_ | P| .
MITSUBISHI mscx T TTTW - v [ e M53730/ME310 Pl s
NEC 1 ™1 o B i T N T o "
(SN B o S - - e 4
TOSHIBA _ HI ;34304 L 11 i
[ Elettrical Characlenstics SN54L830:BN74L830
- lbsoluu mam\wfn ratings over pperating fres-air temperature range
Suprty vnilm L2 w lpculm oo an [snu\.% -55°C 10 .12%°C S
Inenst writage v ., lemperplne range [ SNMLS wCc to YT
[y Sppe e S 8V Suvaer iemparatne (ange A'C 1o, 1807 SChematic5 (each g.te)
[ ded eperating diti
" SNS4L.S30 _SN74LS30 | ey
e e+ e NN NOM MAK L MIN  NOM | MAX
Supaly voltage Vg ~ .S ] 5s | 4 5 8.5 v
qulrvqlr»nuuwl ewrrent, 104 -400 - 400 1A
Low-level oulput current, Ig [] [ mA Vee TN
‘Jueratng free-a lemperaine, l;‘ T - §§ 129 L] R ‘c 7,
electrical characteristics ovar recommended operating outeuT Y ::iL
free-gir temperaturo range 3]
- “PARAMETER T TTEST CONDITIONST | MIN_ TYP$ MAx JumiT E
Vi High-tevel mput voitage . z v "=
¥ A e ] L
V“ _3};9}_""“ nput vu"_.v . M 0.8 v ﬁ
Vi Input clamp voltage Voe MIN, Wy~ 1smA _H L5 v Lo e
r LVee “MIN. - V)L vy max, WACUlT [ ®r [ At TRy | Re
| v . ] .
OM  High-leve! outpul voltaye Lo MAX 2.7 3.4 v 30 YR
Voo -MIN, Vi~ 2V, 130 |4ox| 20k [300 [12% ‘'$30  CIRCUIT
vo'f Lowsievel output valiage loy _4mA o4 v Input clemp diodes net on
Ihput o t al s SNSAL YSN74AL’ circuits,
N nout current a Vo ~MAX, Vi = v o.t] ma
.maximum_thout voltaye : ‘30 ‘L300 CIRCUITS
| High-tovel nput current Vag ~MAX. Vi 2.1V 2] uA
M Lowcovel mput et VGG MAX, Vip=04Y L P ,:%-’;,J_L
S4L & Farmly =
i g Wt o o - ——
Us Shori-wroun \)..‘4'..‘4‘|.. wfant & v_“; MAX LS Famiy |20 2P mA.‘
[ ! ;
\ H _ng_pi'y current ] V(‘(‘ ik Tatat, outputs high 0.35 0.5] mA
L ggL  Sunpty curent e o Toml ouputstow | 0.6 1)) mA
Avcrage pr gate
(578} Suppl '_fu'm“ Vo SV 150 Juty Gycle 0.48 mA ;
Propagation tulisy tene, o j — - )
| PR towtopeven et I e i |
Propagation detay L, . iy !
_‘lfﬂl _lllgn-hrwwﬂo:-_w! vutpnt . _J Cu 1507 Hi 2“_" - o '3 L _:‘i_ i
. . . f
Pin Assignments (Top View) mputs ;
) . !:-) o) NPuTS :
A —4 ¢
vee N M G NS \ NC NC Y CND W G F P o i
[l i3l [ rl.ﬂlfll H s b
P f i
L & 6
[ N
— e e W ‘.]
r
e
| i ‘H30 CIRCUIT ‘LS30 CIRCUIT
‘EJ'L!J‘LIUIJ_'F[‘E!’[ T
B Fane NC A B8 vgg, 6 O E
posiuve logwc.
Y ‘ABUOEFUH ;
NG Nnnemal cumeenti Resister values shqwn are nomnal and in ohms.
v !
1 :' T For condimong shawn as MIN o MAX  wee the appronrate value sperhed under recommendad opmatmg conditions.
o A". typrcat values are at Vi SV, Ta 25¢C
SNos we thai one tuttu! sl e shurted at @ e ang for SNSAH/SNT4H" and SNS4S/SNT4S', duration of short-vwcut should not exceed | second.
PR
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5432,/7432 Quadruple 2-Input Positive-OR Gate

' Schottky TTL High-Speed TTL | Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device Type Device Type Device Type Device Type Device Type
YPe reTPImIcH YPe [cTrPIMICF YPe Te TR [MIcF YPe [cTRImIcH YPe IcTeIm]eH
T SN54532 JO WO | SNS4LSR2 1) MEZEERE wol
t SNS32 J OIND SNT4LS32 JOING SNT432 J [N
FAIRCHILD 832,/ ISR L] ] _ FNMLSIZ. RSN op G | FM5432 FMIN32 JOu, Fa
T, o o] T ronlsz, roas | |o [MD| |G | FOTAIZ/FCaNS? [DbjPar]
MOTOROLA SNTLS32 P Q)
NS.C DM74L532 Q] DM5432 J([{ND, W@ DM54L 32
' DMS54L.532 [ OM14232 JHIND OM74L.32
PHILIPS N74S 32 D N74L S32 [ N7432 )
GNET c’ . $8422 F D] A LI0)
S S NTALS32 A [T FO| A0
SIEMENS FLHE! [0) B
FUITSY AL5I2 i - -
y
HTACH! HD74L 532 P HO7432 ®PD ~
M'TSLB'SH{ MSILS32 ey -
heC TaLs 32 ) -
TOSHIBA -
¥
Electrical Characteristics SN54LS32/SN74L532
absolute meximum ratings over opersting {ree-asir temperature range
Swsty veltage. VGC [ Dostating fraerar ﬁNS‘LS ~88'C 0 125°C
Togul votvage v “ampataturs (ngd | snraLs* €C 10 190C
Storage iemperature fange -8°C 1o 13T Vee
dad P ing diti ! 1009 1008 .I”
ENB4LSIZ EN741.532
WIN NOM___ WAX | MIN ___~owm___ max ] VM7
Svpwy vottage, Vo 45 s % 1 s H .2y v
High-level output ourrent, lgM ~ 400 —400 4 A
Low-ieve! ouipul Custent, gy 4 4] ma TPyt
Trerating Wee-aw temocratre, T4 -8y s ° L) © A\
electrical characteristics over recommended operating
free~air temperature range i 20
foonrm .. 1
PARAMETER 1:45_3_1‘ CO.I_!DITIONS t v MIN TYP $ MAX |UNIT
Yig____Hightlevel input_voliage ? v ]
Vic  Low-level input voltage 08| Vv -Aelal
v, Input_clamp voltage Vac=MIN, 1 =~|gmA -1,5] v -
Ve ~MIN.  viy=2v.
Vo Migh-level output voitagy 10H = MAX 2.1 34 v
P VEC=MIN.  Vig =Vi max >
v “level : P 1
oL Low-level output voitage loL = 4mA 0.25 04| Vv
input current at
! v MAX, V 1
»_l.. mazimum input  voltage 6§ " IRV C \ ! L 'M“_‘
Iy Hign-lever input ourrent Voo MAX, V'H“’2~7l/ L 2] uA
ty . Low-loval mput ourrent VoG =MAX, vy =0.4V 0.4 | mA
S54LS Famity | ~20 ~ 100
[ Short-cucut output 1 & | Vo ™MAX
[ 'es Heut outout curren ce 4L Family | - 20 o] ™
! .
‘FICQH Supply current V- MAX Towl, outputs figh 3.1 6.2 mA
Hogs_ Swely wrrem 1100 Foal. ouputsiow [~ 03 9w ]
. . Avgrage pergate .
e Siuwlv curram voo =SV (%0% auly oycte) 1.0 | mA ]
\ Propagation delay tme, 1
PLH  low-to-high-tevei output vee V. Ta=2scC, & 2™
. Pronagation delay uma, CL  VSpF A =20 1
PHL fgh-10-luw+eval output " 22y il Yeo
- ]
Pin Assignment (Top View) N 20k 3701 1k B U1k
]
Vit 4 A 4y an
lALﬁ,‘!k@JT
e r‘i"}]
B [ . H 1 L I
L (5] ’
A 18 1Y 2a a8 v
‘L8312 CIACUT
:O:IAH:; fogiv* Resistor vatues chown are nowminal ..r'\a in ohms “
o gansngns shgwn ae MIN &7 MAR, usy g appriorate vake itiad urwiar oporating s avdi
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.E54T4/T4T4 Dual D-Type Positive- Edge- Triggered Flip-Flop with Preset and Clear
? Schottky TTL High-Speed TTL Low-Power Schottky TTL Stendard TTL Low-Power TTL
Package Package . Package . Package i Package
Device Type Device Type Device Type Deovice Type Device Type
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] , Electrical Characteristics SNS54LS74/SN74LS74
! absolute maximum ratings over operating free-air temperaturs range
Swery vollage VgC w Opwateg Woeas | SNEALS -$5C w iasc . . View
Ingurt voitage $.4v tonperdtwe (0 [ SNVULS £ 10 20C Pin_Assignments (T°p )
S10rage iempsratre TN —65C 1 15T
recommended opereting conditions ] / ®
SNS4LST4 SN74L574 T Voo CLR 0 XK PR 20 20 PR 10 10 OND 20 20 PR
N NOM  MAX | MIN NOM MAYX e m m n n M] I'l'ﬂ I“] [I—JO r,] ia]T
Sy voltegs. VOO (8] ] $8 jars 5 55 v 2 T l T l
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Oourmioyg voe-av tamesraturs, ¥4 ~38 ws | o . wl o« ek 1D 1 vog 2. 0 20K
- LR CLR
4 evlectrical characteristics over recommendad operating Functional Table \
froe-air temperature range 4 3 , K
PARAMETERA TEST CONDITIONS ¥ | MIN TYP$ MAX |UNIT 4, 'H74, 'LS74. 'S74 (See Note"2)
LV High-teve! input voltags 2 v INPUTSE OUTPUTE
L Vi Low-level uput voltagy 0.8 v . | PRESET CLEAR CLOCK D Q Q
-Vi Input_clamp vollage Vo <MIN, 1j=-18mA . . “1,8] V L. H X X H L
VEo=MIN, Vig=2v. H L X X L H
¥ Migh-lavet 3 X
You Hiriewsl adpi voltage V)L=0.8Y, IgH=MAX =1 P Y L L x x| W oae]
VECwMIN,  V)u=2y. El " t HiH L
Vi Low-evel ) i
mf ow-level ou(put vollage VILTD.8Y, foL = AmA 1] 2}: 0.4 v i " t L L " B 3
Input current at S;J"K' S --—-:;-4 y il 3 (W X 1% 6,9 W S %
naximam nput Pl::al VGO =MAX, V=1 . OTZ mA . . ; ’
voitage Sk ) v " .
ool o 20! . Functional Block Diagram "
D, 4, K, 20 =
. High-i . B | b
g el Clear VEG=MAX, V=27V L S [ ¥
inout currant Proset 0 . ' ‘ 3 ;
] R ¢
- . JClook SRR I 20 4
O.J.t(._.w“'__ L <04 TLEAN auig "}l — -
y Low-leves Cioar ., MAX ) -0.8 ] T [~ . J
18 nout surrent D roset Voo =MA Vicoav T . mA L ¢
e cmk - ’o'. . ‘ . s
B Qi t Sarios 84L 5! . -~ r100 ok o L/r:)j**" A
L Vog sMAX el s SO -
Fos wpt cuerent @ {Seres LS ce =20 100 mA <
Suoply current . ’ - > é}:’
[ . . “MAX, 1 —
._cc (Average per Hip-fiop) * voe See Note 4 8 ma ¢
,' cloc: {fraquenoy Voo =5V, ;25 33 MHz 174, 874, 'HY4, 'LSA, ‘LTA.DVAL D-FUIP FLOP WITH CLEAR AND' PRESEY y
WLH | srom otear, preser or cinak rguzs‘c, 13 % ) I»‘u
"] e approprate) W O or G CL=I1%0F, na =
LR Ry, = 2u% w0 .
- [ oo » ¢
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3AN typreat vawes are at Voo =5V, TA=25C
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54134,/T4134 12-Input Positive-NAND Gate with Three-State Output
Schottky TTL High-Speed TTL Low-Powaer Schottky TTL Standard TTL Low-Powir TTL
Package Package Package Package t Package
evice Type Device Type Device Type ——{ Device Type = Device Type |
o YPe [ETRIMICF YPe rETRIMICF YPe IE TR [MIcF CIPMECF rEIPIvE
| SNS4S 13 1O |77 . — I s o
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FUATSY -
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MITSUBISH
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Electrical Characteristics SN54S134./SN74S134 Pin Assignment (Top View)
absolute maximum ratings over obersling frae-air temperature range | @
Sualy vollage. VCE v Operatng rov-ed | snus’ 3¢t 115C OUTPUT
IngA volage [X] 1emoarature (808 | swus' ¥C o WCT b
Intarpmutior voitapr § sV Slorags temperglure e ~$8C w0 IC
recommended operating conditions
SNBAY 134 EN748194
VN NOW __BAX | WaN oAk | UMY
Susohy voltage. Voo [X) $ $ 8 (&L 3 .28 v
Hightlavs! gyl cuftedl, QK » -1 -5 A
L ow-Hvel suigut ewrenl, Io| n i ”n mA
Operating Weo-sw Lompsraturs, Ty ~8§ i1:3 [} n ‘¢
electrical charscteristics over recommended operating N
free-air temperature range .
PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT positive logic: ’
Vin_ High-level input vollags 2 Y ¥ =ABCOEFGHIKL '
ViL Low-level inputl voltage 0.8} Vv Output 13 ofh gisabisd v'uhcn
Vi Inpyt clamp voltage Vee=MIN, 11= -I18mA -1.2] Vv ’ Output control Is high. .
B Vec= MIN, i
Vin = 2V S4 Family 2.4 34 1
Vo  Highlevel output voltage V:L o v . H
loH = N&AX 4 Family 2.4 3.2 3
- Vec=MIN, V=2V, Schematic
Voo Low-lovel oulpul voltage Vit = 0.8V, 1oL =MAX 8.5] Vv . k
Oti-state (high-impedance Veo :M’U‘-IVO-"Z.‘V [7) P
100t cip1) output cureent v e ey [Vo=0.5v ey R i
input aurrent at e .-y A
" maximym input volago Voos MAX, Vi «8.8V 1] ma e sosel: * #
™ High-lsvel input current Vog= MAX, ViM=2.7V 501 1A ._.i }
[ Low-level input current: Voe= MAX, ViL=0.5V -2 ma
Tos  Short-cfowt oulpul current ® | Voe= MAX —40 —~100] mA INPUTS
DATA INPUT = BV , - E J i
oupuT CoNTROL 20v : £ 1
DATA INPUT = §V #
! Vee *MAX
lcc. Supply current cc QUTPUT CONTROL =0V 9 16 mA i
UATA INPUT = 5V e s L ]
QUTPUT CONTROL = 5V Z PREEPERLPEY P
. " Propajation delay time, CL=1%0F, AL =200 4 6 . 7”7 4
PLH e ta-ninhe < n ' .
fow-to-nigh-level output Gy, »50pF, AL »2002 5.5 \? 0 {
Propagation deley time. Vee= § v, [CiSoF, R =2000 s 1.8 N
tene high-to-low-levei output ' [cLIW, A=M00 7 o oUTPUT 3 ;
“tzp  Output sabdle 1ime 10 gn It Ta =25 - . 13 19.5] ns CONTROL 4 !
(728 Oulput snabld Lime.10 jow level a =28c ‘0" 0F. AL =200 [} 1 ns ! ;{{ d
12 Outpul Gsable Time from Nph ievst - 5.5 8.5] ns . 'i
(1% Output oisable 1ime from dow lovel o W‘&'I’Q 9 4§ ns , J\ §
- ——-i—,:—— GND
'S134 CIRCUIT
Resistor values gshown are nominal and in ohmty
t For conditions shown as MIN of MAX, use the appropriate valve under ¢ ded operating

$ Adl typicat values are at Vee= 5V, Tam25°C.
©NOt more than one outpul should be shorted at a lLime.




54154 /74154

4-Line-to- | 6-Line Decoder “Demuitiplexer

- ———
Schottky TLL High- Speed TTL Low-Powaer Schottky TTL Standard ‘TTL. Low- Power TTL
s ¢
ackage Package Package Package P ackage
Device Type Device T Device T = Device Type |— ~——1Device Type -
YPe IcTp[m[cF, YP® [C TR M[CF YPe I[P IMICH CIPM[CF P CTRM
Tl . e . SNS4154 3O WO] SNSAL. 154 26
ot SNI4IS4 J OINQY SNYMLIS J OIND
- — D
FAIRCHILD e D e
MOTOROLA f—---- T SN PO —
NS c R o L . . OMSALS 154 q DMS4154 JO FO]OMSAL IMMA DMIND
i - OMT4L S (54 V] DM74154 JOIND FO] DMISL I1S4A DDIND
AU S R A SR . - B P
PHILIPS i i NTALS 154 o) 74154
f 854154 FONG] Q0
SIGNETICS |-~ o o T i - T = -
SIEMENS |- - - R T FLY A1 i) s
FUJTSU
HITACHI T HOTILEIN P FD7a 547 HEZo0), | DPD S S SIS
MITSUBISHI}-- -~ - - ~ - - [V £ R O ) N
-
NEC T C T i | —— PLCHED [0}
TOSHIBA  |—-—-—
Electrical Characteristics SN54 154 /SN74 154 . .
e AR Function Table
atgolute muximum ratings cver operating frae.air temperature range 154, ‘L1154
o navees - onEpgr. e i U m Al AL ke A =™ e ma -—r e e Seess s s e Y
Supply woltage . Vo 4 ¥ | Opetatng tree-air S 55% 1o 125%C [ meurs G LSurmuTs R |
it o ST J'g“g‘g‘ Temperatire range B Tt T 6162 [ B CB A | 011 2348878 9i0l11121314151
Y. lenpoaiur e Sy vl - T T . e s et
' --@8T 10 180C CLTEE T v T UMM H s e
- — hd - sy iy - LLitw Moy M H N o H K Ny HH R :
recommanded operating conditions [N A A MM LN HHHHHNNHHNRNRN
e b tanin e o i e M= 1 YR B R VI W Ay | Li LL#WH HHRLMHHHHNEHRHNHH
A T TEns4is4 8N74184 T o A B R S R I R
: LL LML M | HHHHEHLHHHNHKHRNHRN|
- D it MIN_NOM MAX |MIN NOM MAX Lt L HHL H HHHHKHLMHHHHNHEHNHNHN :
Supply voltage, Voo : 4.5 5 55{478 8 s v L LHHH HHHHHHNLNHNHHENHNR
Hign-levei output current, oy —300 —800 | A LL HLLL uNnMquuLnNnuunni
N M y L L HLLH M HHHNHHEHEHHLHYARHHWA
Low: lavel output ourtett, 10|, % 16 1 /mA LU MUEKWL | HNHHMH R HLUNRHNE N
Oporating free-aie tsmporature, Ta 58 125] O 70| T L. MWL W H'HHHHHMNHHEHKLHANHNA]
: et : L HoHLL HHHHHHHEHEREHEHLAHN o
electrical characteristics over recommended operating CL M ML R | Hu R EHHEHRH L KN ¥
free- air temperature range LU | ML mos H MR ML B
Lt H K HH HHHHHHHNHNEHEHAHARRL
4PARMETER' TEST CONDITIONS 1 MIN TYP$ MAX |UNIT F e X x x X HHHHKKHHHNHHEKNHHHK H .
Vi High-level input voltage 2 v fL | xx e x | WM R R KRR H R N
Vi Low-lavel input voltage 0.8 v L] X X X X HWHHHHHHHHHKENHKNNWNH|
vy Input clamp voltage Vgg =MIN, 1= ~12mA -i.51 V H = hogh lovel, L =iow level, X=urralovant
. Veco=MIN, V=2V, . A
| vou  taiova cupu vahge Vyp 0,8V, 1(;:=—wo,m 24 34 v Functional Block Diagram P
- VoG =MIN, Viq=2V, 0 b
Yo Lewiews swpu wore |y o o1y -téos AL N 3 ; g
- -~ 2; ;
I nputl current at magimum Voo =MAY, v =5.5V V| ma N _fﬁ.
input_voltage - 3 4
11y High-level nput current | Voo =MAX, Vj=2.4V 40| uA FSYiL] o = =1 N
L Low-levsl input current Voo = MAX., V=04V ~1.6] ma ‘ozm “ 7
¥ Shoﬂ:-curul output current® | Voo MAX iy L0 L Y - ’ \
05 Short-owaut ovtput cc . SN | 18 = X f . _ED-.EL. 1
VoG = MAX SNEE ¥ a MDD ;
foc  Supply curent See Note SN W s ™ 2 =P s F
from A, B, C. or D inputs (22) 8, , [ 4
PLH { hrough 3 levels of logio ] wpyt <8 - = e 3
from A. B, C. or D inputs voe=5Y, Ba=25T 8, '
Y p 2 » =
PHL | through 3 lavels of log [ CL=15pF. Ry =409 R By et ¢ ) | OUTAUTS.
1PLH _| Irom sither strobe input - [T ) I = ] i
tpHL | trom ather strobe input ] 21| ns (10) o
m e¥ e o e e = - . "
Pin Assignment (Top View) o0& - "
v WPUTS oUTPUTS : \ ") 19 -
& N . u3) .
® el feb ol o ful. i bel-fsb Dt t " )
— 14
(LTI { Dt
A 8 € D 02 01 15 14 132 (ml:!
48 " { i
i s},
@ 3 & 5 6 1T ¢ % 10 M o
A B = LI
REPER & " °® e
Rl 2}111. d}"[_;f Datlpglplelinli
\ onee ~ ano 154, 'LI154 4-LINE-TO- 16-LINE DECODER ./ DEMULTIPLEXER
positive logic: ses function Lable NOTE: Igg is measured with all inputs grounded and ail outputs open.
1 For conditions, shown as MIN ar MAX, use the appropriate value specified under ded operating for the spplicable type,

$AIl typca) values are at Ve =5V, TA=25T.

# Not more than one output should bs chorted st u time.

* 1\ =propagation deay nne. low-to-tigh-level output
lHPHL wpropaganon delay time. high-io-low-level output




54244 ./74244

Octal Buffers/Line Drivers/Line Receivers

, ! _..,_S_thﬁ'stlg';k;&;__.._ High- 581’9.51;{{;8;J:.°""P°"~'!._.5.SE‘3.‘_‘5.Y. I Standard L:L;aé; ,.._‘.-P_‘”;f’_‘l‘i‘l'_ﬁg_:;;

) Device Type 1P IMeF Device Type clp :ﬂkl? Device Type CF4 Davice Typelc ) ME; Davice Type _E“PYME
. - e - B e
FAIRCHLD {- ' : : +r
MOTOROL'A T T+
NS:C |- e i E
PHaLPS S
SIGNETICS |-~ - : - - L
'SIEMENS |- - - - s et
FUJATSU - - - t
HTACH. - — e -
MITSUBISHI i e
NEC e e e - +— SRR
TOSHIBA ‘ Tl +

Electrical Characteristics SN54LS244/SN74L.5244

absolute maximum ratings over operating free-ar temperature range

| _Suophy_voltage. VGG _ . -.-._71..{ Qneratira hee-au SNSaLS | 55°C 10 125°C
[ inout v_?ljm___“; 5.5V temaorature rangg SNILS|  OC 10 T6C]
Interemiter voltage e 4.5V Storage fomperature range + B8C 10 150°C
. racommended operating conditiors  _ _ ]
4 . LS64L5244 BN74ALS244 o
‘ - C MM Nom MAX NN Nom _ wAx | |
Supply volage, VOC . A 475 EREICCY
High-tevel output current, 104 pr & 1y B J @R 15, mA
Low-level output aurrent, (0L ) T "'u! A
Operating Iroo-air lamnarature. LA 55 T K

elactrical characteristics over recommended operating
fren-air temperature range (unless otharwise noted)

" SN74L5 3
PARAMETER T
ARAME TE| TEST CONDITIONS ¢ MIN TYPT MAX UNIT
VIH High-tevel input volthge 2 v
ViL Low-level 1nput voltage 0.8 Vv
viK Input clamp voltage VCC=MIN, ||~ ~1mA -1 V
Hysteroms{VT + -VT7 =) VCC =MIN 0.2 0.4 v
' VCC=MIN, VIH =2V, M 1T
v High-level cutput voftage R VIS, Jou - - IR I i v
Vo Igh-leve volts -
d VCC=MIN, VIiH=2V,
ce: M =2y .
v VIL =0.5V, 10H =MAX
Vag =MIN. {19 :12mA ‘0.4
vou Low-lavel output voitage Viy =2V, < v
Vi =V _max | lof, =28mA 0.5
T TOi-s\ate output current, B
fozH Mgh-level voltage applied zlcuc:z:’fx. Vo=2.v 20 "
“Ofl-3iste output current, ' y
' 102U iow-tavel voitage applied ViL =ViLmax | Vo ~0.4v 20
(nput current At Mmaximum -
ny it volage VGG =MAX., V=TV 0.1 ma
High-level t ourrent,
m .,:g"w“’" ngut o VaG=MAX,  Vj=2.V 20/ ua
114 Low-fevel input ourrent VCC <~MAX, Vit =0.4V o m0.2] mA
10§ Short-circut aulput current & VGG =MAX -40_ o o_-ees| mA
OQutpyts hgh Voe =MAX Al n__a
Outputs low ‘LS2u 27 %
'l.cc Supoly current e Outputs 008N | —ememmmd e - ™A
% outpu .
. asabled —LLS?M ] 32 S4 X
switching characteristics, Vgg 5V. TA 25C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
Propagation detay time, ’ .
PLH  |ow-10-tugh-lovel cutput ! i ons
Propagstion delay time, Cy =45F, A =667Q,
‘PuL high-10-low-ioval output See Note 2 2 18| ns
tPZL  Output snadie tme 0 low lavel 20 0| ns
{PZH  Output enable time 1o lugh level 18 23| n
. Output & sadis ime
PLZ  om tow loval C =%oF, AL =E674, ) 15 251 ns
Output thsable ime Ses Note 2
lsz from high level | e 18] ns

Pin Assignment

)

(Top View)

ey e ta

o) [w]l[w] [e]l {n]

SNE4LS244 (J

SN74L8244 (5, N)

tFor conditions shown as MIN or MAX. use the apivopriate value pecified under rrcommendod opeating condtiang

$ Al 1ypical valuas are at Vog

O Ngi more than one outpul Should be shorted at a ume, and duranicn ol Ihe short-circul shoutd net exceed one second

NOTE 2 :toad crcut and vol

V. Ty 2vC

taGge wave furms are shown on paqe J3-14.

P
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54279, "T4279 Quadruple S-R Latch

Schottky ITL ~+. _ High-Speed TTL . Low-Power Schottky TTL Standard TTL Low-Power TTL.
7 Package Package " “Package ) Package [“Package |
Device Type | Device Type Davice Type Devico Type e Davice Type boor o -5
FETRTMICF MBS YPe GTBIMICF P¢ [G TP [MICF] YRR TSR [
TLo [ SN541. 5219 1 Wi | snsazre J .0y by i i
- : : SN74L 52718 J 1INy 5N74279 3 ING ] |
[} ] e _ usasars, sy | od 7] ] o
FAIRCHLD I I IR L A N T
MOTORQLA f——— - SwiaLszie ] (P 1 B - T
NSC . - PISE PR, . . - wr— . . - - - .-_.....,r__ ‘L
t
PHUPS . R DUOUR S W RN . N - D PRI ‘ T o . O i &
GNETI 5 .. 3 4 F T IR & N £-177 4L S Wy RN Ll N USSR
S cs Tf‘m FaqB § o o ot
SIEMENS L. . - - - - - . p— H [ . }
FUATSU poe e e - - sz M) T T T 1T
HTACH ] 1 HU T4L S 279 P 1y HD74279 P
o bt e o - l . i h i
MITSUBISH ~ T i MuLS?TY TR ” T ~ L
H T i v
mc P I I T SR PP PR e TS TP gl S NLS:H_‘JM = % - “3.....1;.. - - - mrnd --«#r‘ S
TOSHBA et 1 f - s 7 4 e i
| ' Elunncnl Charac\enshcs SN54L§279 SN7¢L5279
uhsoluln mmmu-v- ulmgs ov 7
P_—.::;.n. PriToRares N W TP ﬂwm;:u eean 15"5«.!: 3
Tt < v teripeiat ae (e [snreLs Function Table
- o o T ‘279
. ?ccommr.d-d op-uung nndlmmn
R SR bttty ot e .
_SNBaL8279 ~ T INPUTS | OUTPUT
R, o T NOM____MAX T =
v 'ﬂllov Vcr F Y 4 3 Sy S R Q
W mvu -m mlnul w'-"- '(u” T TN 400 i t 00
Low-lovel .-mu‘ Carem i - 4 L H H
Dueiolg koe-ds tnmpmeaciwe |4 [ 128 H L L
electrical charscteristics over recomménded operating Ul H
free-air temerature range H = high lavel

L v low level

PARAMETER TEST CONOITIONS ¢ MIN TYP$ MAX JUNIT .
v Fraeovel wpul voltams 7 5 Qg * the lovel of Q befare the indicared input conditions were establishea.
L) Antfovel gt voltag: * This output level Is psvudo stable; that is, it May not persist when the .
ViL Low<evel wnput voltage 08| v S and R inputs return to their inactive (high) level.
Vi Input clamy voitage VCC .- MAX, ¢ s ~{gmA 1.5 v 1For Istchas with double § inputs.
) VCC=MIN,  Vimi= 2V, H = both Tinputs high
Vo Hign-ievel output voitage 2.7 34 v L = one or boin §inputs low

Vie «0.3V, 1on* - 400iA

. Vee =MIN.  Viy=~ 2V,
A Low-taval outpul voitage . L Y
Yo put vortag Vi 0.8V, loL=§mA RS Y

Input current at maximum nput

T

h : Voo =MAX Vi a1V 0.1 | mA

voitage »
™ High-ievel input currant Voo =MAX, Vi =2,V 20| nA “
I sLow-luvel nput curtent Voo =MAX, Vio<0.4v -0.4| mA %
. SNS4L S279 -~ 20 100 . d
los Fﬁ‘mnn-mu:un oulput cutrent @ voe=MAX SNTILSZT9 TS 7] mA :
Ign Suppi, current Vog - MAX, Ses Noto . 3.8 1] ma ’
Propanation delay Lime. low-to- ] g
(1 RY] - 12 22 l:
high-levat outpul trom S input Voo =5V, 4
‘Propagalun delay tma. high-to- Ta =25C. 9
APr - 3. 2! ns i
lyw-lever outpul from S npui Ci, =15pF. i
Prapanaton delay tims, fugh-to- A, =2k 7
Pt - 15 21 N
ltwlevel vulput trom Rt ‘)
) . I i
Pin Assignment (Top View) :
® :
4
i
4§ 4R 4g 332 381 A 30 g

t For conditions shown as MIN «r MAX,usa the apprapriate vatue fied Under ¢ operating
2 AR typoal vunes ave al Vo= SV, TA—25°C

‘*Not more than one nutput should bo shorted sl a Lme.

NOTE:lac ' moaswed with sl R nputs grounded all § inputs at 4.5V, and all outputs open.
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INFORMATION
STORAGE
DEVICES

PRELIMINARY DATA SHEET

ISD1{200/1400 Series

Single-Chip Voice Record/Playback Devices

10-, 12-, 16-, and 20-Second Durations

GENERAL DESCRIPTION

Intormation Storage Devices' ISD1200/ 1400 CinpCorder™

Series provides jugh-quality, singte-chip record/ plavbach

soiutions ‘o snort duration messaging appiications The .
CMOS devices include an on-chip oscillator, microphone |
pre-ampiiier. automatic gain control. antiahasing filter,
smontiung iilter, and speaker ampiifier. Anunimum record /
pravoack sudsvstem can be configured witha microphone, a

Speaker. severai-passives, wo pusi-buttons, and a power
source

Re.andings arestored in nonve.atic memory cells. providing
ero-powes message storage. This uhiaue solution is made
pass:bie trouen ISD s patented Direct Anaiog Storage
Tecanoleny (DASTS), whereny voice and audio signalsare |
tlored duizectivoin therr natura anaiog form, into EEPROM
memory  Dicec: anaiog storage aliows natural voice
teproduct:on in a singie-ciug solig-state soiution.

1SD1200/1400 SERIES SUMMARY

1

| Minimum “Jaximum '

Part Duration | Input Sample | Upper Pass ;

Numb- ' (Scconds) Rate (KHz) Band (KHz) !
ot 10 | 5.4 7

01212 2 ! S 23 |

B0 lo i 8.0 | 34 i

(AT 20 | 6.4 [ 2% '

FEATURES

* Easv-to-use singie-chip voice record plavback
solution

=No external ICs required

- Minimuzes external comgponents

Higi-quality, natural voiceraudio reproduction
¢ Push-button interface

- Plavoack can be edge- or ievei-acavated
Zero-power message storage

- Eltmuinates battery bacaup cirauiss

100-vear message retention (typicals

100 K record cycies ttypical)

On-chip clock source

No programmer or developnien: system needed

Fully addressabie to handle multipie messages

Automatic power-down mocde

- Enters standbv mode immmehaieny tollow ng
a record or piaveack cveie

- Standby curren: 0.5 uA (typiai’

Singie power supply

Available in DIT. SOIC, and die form for Chip-
on-Board (COB) Moduie assembiy

1SD1200/1400 SERIES BLOCK DIAGRAM
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1SD1200/1400 SERIES

W

DETAILED DESCRIPTION
Basic Operation

The 1$DI200/1400 Chuplorder Serics devices are
controliec oy a single signal, RET, ans eitier of two
push-oution control tiavback signais, TLAYE teaype
activaed piavback), «nd FCAYL (ieves-acuvated plav-
pack). Tne ISD1200/140C parts are configured tor
stmpliaiy of design in a single-messape apphication
Using tie address lines wilj aliow muluple message
applications. Device operanion is explained on page 4.
Speech Quality

1SD spatented DAST technoiogy provioes narusairecord
and piavoack. The inpu: voice sIgnais are stored
directlv i nonvolatire EEPROM celis, anc reprc-
aucec witnout the svnthetic efiect often heard with
digitarsolid-state specch soiuucns.Acompletesampic
ts stored 10 a single cell. minmizing the memery
necessary to store a recording of a gven duration

Automatic Power-Down Mode

Atthe end of a piavback or record cvcie. the ISD1209 4
i4005¢enes devicesautomat.caliy rerur:toa iow-power
standbv mode, consuming typicaliy C.5 uA. Dunng a
Piavback cvcle. the device rowers down automahcaliv
atthe end of the message Dunng a record cvcle. tne
Gevice powers cownimimediate. v atte: REo 1s reieased
HIGH

Addressing toptional
it add:iion to oroviding simp.e message piavbacs.

tne 1501200/1400 Series rrovives a 1ol addressing
capabuny

The 1501200 Scries storage array cas 80 dishingt
addressabie segments, whiie the 1801400 Serivs
Storage array Bas 160 disunct addressabie serments
provicing tne toliow:ing resciutions

]
Part Number I Resolutior
+
1ISO1216 2ims
isD1an2 . 3 me
1I8D141¢ ! HEER AT
1ISD1.2C ! 125 mse

PRELIMINARY DATA SHEET

ISD1200/1400 SERIES PINQUTS

|

L4 4

[ A A

s
(HLIL L l.lIUJJ!Jlll!l.lJ

|

NS 1S3120¢
1ISO140¢
At ¢
[ )
vaso 82
Seas 1)
$Pe W

uguouuuuyguuyuuy

O1=:81C
Sote N mees Aoast Nt “onnes:
PIN DESCRIPTIONS

Ne:e Tie NTZ. PBCAYL, and SATVE SIS are als devciinzed
S0 ms. o the ’L’l"s’ tﬂ‘ff I pre il g LLse Yt“’l&f.’flllx o 2 pusn-
bution sweeci:

Record (REQ)

Tne REC inputisan aciive-LOW record signal. Tne device
records whenever REC 1s LOW. Thus SIgnai mus: rema:n
LOW for the durauon o: the re:orc’mg. RET takes
precedenceover cither piavback (TLAY = or LAYL:signa:
II BET s pulied LOW dunng a piavback eveie, the
piayvback immediatei ceases arnd recording beg:ns.

Arecord cycle s compietec when REC 1s pulied HIGH
A end-cl-message marker 1 1nternaliv recorded
enabling a subsequent P.aydack oveie to terminate
aprropnateiy. The device automanialiv powers aown 1¢
siandby mode when REC goes H1IGH

Plavback, Edge-Activated (FLAYE:

Waen a LOW.guing tansition i~ cotected on tius inpu:
signal. a payback cvae begins. Mavtacs conttnues S
ancnd-ol-message marker :s'enrountered or tne'end o
the memony space s reached Lpon compietion of tne
PIavDAck ovcie. tne aevice automancaliv powers dowT.
inte standoy mode. Taxing PLATE HIGH dunng 2
piavback cvcie will ne: terrunate the curren e
Flayback. Level-Activated (FLAYL

When tius inpu? signal rransinons trom HIGH tolLOW, a
D.avDach cvae 1s antiatec Daviack continues unii.
PLAYL 15 pulied HICH a C-CI-message moixer i
detected, or the end o: the cevice soace 1s reacined. The
device autenfiiNaliv powess cawn (o standoy mioae
upoen compietion o! the pias nacs. ovle

NoteIn pavbace. ienaes TUATE o: TCATL s heid LOW
during EONM or OVERFLOM. the aevice will stili ente:

Soeviv-Ciug S viosome Tige Sinuia For Tuenisciins ™
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standby and the internal oxcillator anc tmung generator
willstop. However, the nsing edceof FLAYE and PLAYL
willno longer be debuunced and any sursequent failing
edge present on the tnput pins wil runate another
plavback.

Record LED Output (RECLED]

The output RECLED 1s LOW curing a record cvcie. It
can be used to drive an LED to provice teedback that a
record cvcle1s in progress. in additor. RECLE puises
LOW momentarniiv wien an erd-ci-message marker 1s
encountered in a piavback cvdie.

Microphone Input (MIC)

The microphone is usuallv AC~coupied to this pin via a
senes capaator. The user-seiectabie vaiue of the wiput
senes capactor (together with the 10X ohm resistance
internaltothechipldeterm:nes:he iow-trequency cutoff
for the [SD1200/ 1400 Seres passtanc

Migophone Reference (MIC REP)

“henMICREFisAC coupiedtotive musrephone ground,
‘ne recorded noise jeve. 1s signifizantiv reduced,
wround noise 1s referenced to the preamplifier. If this
Finis not used, it mus: NCT be cornesied 1o any signal
or voitage. It must flcat.

Analog Output (ANA OL™D

The microphone sigral is amplified and s output to the
ANA OUT pin. The voliage pain o the preamp s
derermined by the voitage leves at the Automatic Cain
Control (AGC) pin. The preamplifier has a maximum
gamn ot about 24 dB ior small input signal leveis.

Analog Input tANA IN)

The external capacitor connec:s ANA IN to the ANA
OUT pin. The value of the external capacitor, togetier
with the 3 KQ input impedance at ANA IN. can be
chosen to give additiona. cuteif at tise iow-trequency
end of tire voice passbanc. The ANA IN pin may aiso
te used to input aiternative sources of analog signals
Gnstead of 'HE m’.cro;:no."e SISZT.\]. !h.'cugn a coup:mg
capacitor.

Automatic Gain Control (AGQ)

" The purpose of the ACC is to dvnarealiv adjust the
preamplifier gain, and thereicre extend the range of
mput signals which can be apried t e micropnione
Input without causing distertion The AGC can
consiierably extend the ratige 0! recors asie sound from
whispers to loud voices. To use 'he AGCC feature. an
external resistor and capacitor shculd be connected in

PRELIMINARY DATA SMEET

1SD1200/1400 SERIES

paraliel between the AGC pin and Ground.

Recommendeu values are 470 KQ and 47 uF. The
“attack” tume of the gain control is determruned by the
sourceresistance (5 K{ and the externai capacitor. The
“reicase” ime s deterruned by the external resistor and
capaciter For ACC voltages of 1.5 Volts and below. the
Freampiifierisatits maximum gain of 24 dB. Reductior
inpreamplifier gainoccurstorvoltagesof approximately
1.5 Volts. If the AGC Runction is not desired. the AGC pin
can be tied to Ground and the preamplifer gain will be
held at uts highest levei of approximateiy 24 dB.

li operating at voltages atove 55 V, insert a 5.1 KO
resistor in senes with the capaciior from pin 20 to pin2!
to munumize distortion.

Speaker Outputs (SP+, SP-)

The SP- and SP- oins orovide direct drive for
loudspeakers with impedances as iow as 16 ohms, A
single output may oe used. but, for direct-drive
loudspeaxers, the two opposite-colarity outputs provide
4nimprovement in output poswer of up to four times
over a singie-ended connechon. Furthermore, when
S« and SP-are used. a speaker-coupling capacitor is
not required. A singie-ended connection will requirean
AC-coupiing capaator between the SP pwn and the
sceaker. The speaker outputs arein a hich-impedance
state during a record cycle. and held at Vssa during
Power Down.

Optional External Clock (XCLK)

Trus signai is normaliv tied to ground in appiications
crcuits. if. however, greater nrmung precision is desirec,
{internai ciock has +2.5 S tolerance over temperature
and voltage range), the chip can be externally ciocked
through this pin. If tie XCLK 1s not used, this . ITH
should be connected to ground.

\.CCA and VCCD

Analog and digital aircuits internal to the 1S01200.
i400 Series use separate power ouses to miminuze
rnse on the ciup. These posver buses are proughtoutto
separate pins on the pacxkage and siould be ted
fogether as close tothe suppsy as cossibie. Itisunportan:
that the power supply be decouniec as ciose as possidle
1w the package '

Vssa and Vggp (Ground)

SmularioVecaand V, oo treanaiegane digitarciraunty
iternai to the 1SD2COS 00 Senes use separate

ground buses to minimuze nosse. These pins should be
tied togcether as close as possibie to the device.

Ravnsiny, 199Y -
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1SD1200/1400 SERIES

TABLE 1. OPERATIONAL MODES

PRELIMINARY DATA SHEET

Address Jointiy®
Ctrl. (HIGH) Function Typical Use Compatible
AQ Message cueing Fast-torwaro through messaces UAS
Al Deicte EQOM markers Position EON! marker at the end of the iast message | A3 A4
A Unused |
A3 Looping Continuous plavback from Ad.iress 0 i A
Ad Consecunve addressing | Record/Plav multipie consecunve messages | AU Al
AS Unused |

* lnducates adilitwonal operational inodes wdiich can be used sunultaneously it the giien male.

Address Inputs (A0-A7)

The Address [nputs have two functions, depending upon
the level of the two Most Sigreficant Bits (MSB) of the
address.

1f either of the two MSBs s LOW, the inputs are ALL
vterpreted as address bits and are used as the start add ress
for the current Record or Plavbaca cycie. The address pins
are (nputs only and do not output internal address
Information as the operation procresses. Address inputs

are latched by the falting edge.of "LAYE, PLSYL or REC.
OPERATIONAL MODES

The ISD1200/1400 Serjes 15 designed with several built-
in operational modes provided to allow maximum
functionality witha minimumof additional components,
described in detail beiow. The operational modes use the
address pinsonthe SD1200, 140Cdevices, butare mapped
outside the valid address range. When the two Most
Significant Bit$ (MSBs)are HIGK, the remaining address
signals are interpreted-as mode tits and NOT as address
bits. Therefore, operzuonal modes and direct addressing
are not compatible and cannot be used simulitaneously.

There are two important considerations for using
operational modes. First, al! operations begin intialiv at
address 0, which is the beginning of the 1SD1200/ 1400
address space. Later operations can begin at other
addresslocanons.de_oendingon1heoperanonalmode(s)
chosen. In addition. the'address pointer 1s reset to {
when tne device 1s cnanged irom Record to Plavback,
Plavback to Record. or wrien a Power-Down cvele s
executed.

Second. an Operational Mode 1s executed when any ot
the con:rol inputs, PLAYE. PLAYL. or REC, o LOW and
the two MSBs are HIGH. This Ocgerational Mode remains
ih ettect until the next LOW -go:ng control input signal,
atwhich point the curren: adcress/mode ievels are
sampled and executed,

(Note: The two MSBs are on pins & aid 10 for eacr
ISDI2CC. 14CC Series member.)

OPERATIONAL MODE DESCRIPTIONS

The Operational Modes can oe used in conpunition with
a microcontroller. or they can be nara-wired 10 provice
the aesired system operation.

AD — Message Cucing (PLAYE or PLAYL only)
Message Cueing allows tne user :0 skip througn
messages. without knowing tneactuai phvsica: addresses
or each message. Eacn controi inpyt LOW puise causes
the internal address pointer o skio to the next message
This mocie should be used for Plavoack oniy, and 1s
typically used with the A4 Operational Mode

Al — Deciete EOM Markers (REC only)

— - = . s - ..
the Al Cperaucnai Mode aijows sevuentiaiiy recoraec
messages to be concatenatec o a singie message with

. only one EOM marker set at the end af the combined

message ‘When this operationai mode 1s configurea,
niessages recorded sequenually are piaved back as one
continuous message.

A2 — Unused

A3 — Message Looping (PLAYE or PLAYL only)

The A3 Overational Mode aliows 1ar ine automart:g
CoNtRULUSIY Fepeated pPIAYDACK Of thie message locatew
at the beginning ot the audress sgace. A message CAN
completeiv fill the ISD1200 1300 device ana wail ooy
1O peganing o end.

A4 — Consecutive Addressing

Durning normai operations, tive adaress ponter will rese:

when a message 15 plaved througn to ar 20N marker
The Ad Operauonal Mode miiubits the address pointer
reset.allowing messagestobe praved back conseculivery

A5 — Unused

Sungle-Cliir Solietions That Spavis For Tireniscitns ™
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APPLICATION SCHEMATIC

“

PRELIMINARY DATA SMEET

1SD1200/1400 SERIES

Vee Vee Vee 1SD1200/1400 Voo veo Veo
T T ! » T T e
o . ”_ 1 Ao Veeo " - __bz a
1 v lv? 'H Al VCCA Lie ] _— t
REC . == J &1 . 12 , | 0.1 w7 L {¢] 160
LED |\ 00 & . A2 *s$so ﬁ SPEAKER
) e 1 A3 "’SSA | —
S1_om L Y 5 4 - -
p— A4 SPe e
o 6 15 | |
PLAYL .1 A4S SP-
a5< Ry<"Rg < [ 3] o ANAIN PR -
S2_m 100K ook ook | T Il c
) O b— A7 R - 1| 220uF
| ——— 2 2 F R
PLAYE . PLAYL  ANAOUT o AAAA—] 01w 3 T
s { 1 2 FOavE 5.1 KQ Kn ELECTRET
S i . 27| =—— T ]1Ce MICROPHONE
b} O REC MIC REF = j jO1ur
RECORD Rg MIC
— [}
2! RECLED AGC 2
= ] & R
L ~ te
= 5 4.7 uF
: 470Ka 4

Note: ISD Application Notes and Design Manual awnilabie

FUNCTIONAL DESCRIPTION EXAMPLE

The following example operating sequence demon-
strates u‘efunctiomljtyofthelSDIZIX)/14m5en‘5dences.

1. Record a message filling the address Space.

Pulling the REC signal LOMW initiates a record cvcle from
the beginning of the message space. If REC is held LOwW,
the recording continues until the message space has
been filied. Once the message space is filled, recording

ceases. The device wili automancally power down after
RET is pulled HIGH.

2 Edge-activated playback.

Pulling the PTAYE signal LOW initiates a plavback
cvcle from the peginning of the message space. The nsing
edge of PLAYE has no effect on operation. If a recording
has filled the message space. the entire message 1s
played. When the device reaches the end of the message
space. it automatically powers down. A subsequent
falling edge on PLAYE initiates o new play cvcle from the
start address,

3. Level-activated playback.

Pulling the PCAYT signai LOW initates a piavoack
cycle irom the beginning of the message space. }f
LAYL remains LOW, the device plavs through to the

end of the nvessage and subsequently enters the power-
down mode

i. Level-activated playback (truncated).

[[PTAYLis pulled HIGH any tumeduring the play- back
cvcle, the device stops piaving and enters the power-
down mode. Asubsequent falling edgeonPLAYLinitates
a new piay cycie from the start address,

5. Record (interrupting playback).

The RET signal takes precedence over other operatichs.
Any LOW-going transition on REC inutiates a new record
operation from the beginning of the start address,
regardless of any current operation in progress.

6. Record a message, partially filling the address Space.

A record operation need not fill the entue message space.
Releasing the REC signal HIGH bejore filling the message
Space causes the recording to stop and an end-oi-
message marker to be piaced. The device powersdown
Automatically.

“.Play back a message, parbally fiiling the address space.
Puiling the TUAYE or PTAYL signai LOW anitiates a
piavback cvcie whicii is then completec when the end-

of-messagemarkers encountered. Plavoack ceases and
the device powers down.

§. RECLED operation.

The RECLED output pin provides anactive-LOW signal
which can be used to drive an LED asa “record in
progress”™ indicator. It returns to a HIGH siate
when the REC pin 1s released HIGH or when the
recording 1s compieted due to the message space
being filled.

Dvminr, 1en
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1SD1200/1400 SERIES

APPLICATIONS NOTE

Some users mav expenence an unea
taking place when theur araut s powered up, or the
battenes are changed and V¢ nses iaster than REC, Thus
undesired recording preven:s piavback of the previously
recorded message. A spurious End Of Message (EOM)
marker appears at the very beginrung of the memory,
preventing access to tne ong:nai message. and notfung 1s
piaved.

pected recording

To prevent this occurrence. piace a capaator (approx.
001 uF) between the control pin (REC) and Vee. Thus pulls

PRELIMINARY DATA SHEET

the control pin voltage up with Ve as it nses. Once the
voltage 1s HIGH, the puil-up gevice wiil keep the piny
HIGH untd intentonaliv pulied LOW, preventing the
taise EON marher,

Since this anomaiv is cepenaen: uron
capaatance of tue user's printed arcus doare,
arcuit gesigns will extubit the spurous marer. Iy 15
recommended. however. that the CADACIOr 1S InCluaed jor
design reliability. A more detaiied expianation ang
resoiution of this occurrence 1s uescnbed in the 1SD
Application Notes and Design Manual,

ABSOLUTE MAXIMUM RATINGS (1SD1200/1400 SERIES - PACKAGED)

Condition

Value

Temperature under bias

-65°Cto + 125°C

Storage temperature range

-65°Cto+150°C

Voltage applied to asnv pin

(Ves - 03 V) to (Ve = 03 V)

Voltage applised to any pun {Inpu: current Lmuted to = 20 mA)

Lead temperature (soldenng - 10 seconds)

|
| (Vss- 1.0V to (Ve = 1.0 V)
| 300°C

Vet Ve

Stresses aboce thase listed may eause pernanent daina ¢ Lo the device.

| ~03Vio+T0V

Exposure to the avsolute mazunum rtings may afiect Sevice reiability

DC PARAMETERS (ISD1200/1400 SERIES - PACKAGED)

Operating Conditions: T, = 0° to 70° C, Vee=dS5Vio 65V v =0 v,

; unless otherwise noted

Symbol | Parameters Min | Typ 9 1 Max l Units | Conditions
Vi Input Low Voitage 08 | v
Vin Input High Voitage 24 RS }
Voo Ourput Low \oltage 04 | v log =4.0mA
Vou Output High Voltage 24 | v loy=-1omA
e Ve Current €55 V (Operghing) 15 0 | ma Vee =55V, Rgyp = o0 W
ke Veg Current @ 6.5 V (Operaing) 15 35 | ma Ve =63V, Rexy = 0o W1
lsa Ve Current (Standby) 05 10 | uA H15)
Iy Input Leakage Current +1 | uAa | We
liLrp Inout Current HIGH w/Pull Down 130 | uA | Force Voo
Rexr Ourpat Load Impedance 16 I a Sveaxer Load
Ruc Preamp In Input Resistance 10 | K Pins 1718
Ranaln Ana In input Resis:ance 3 | KQ
Apxg: Preamp Gain ! 24 ¢ dB | AGT =u0n
Apgre> Pieamp Cain 2 « -45 15 d8 | ACC =232
Asre | AnaintoSps .. n Y B
Raice | AGC Output Resistance s KLy |
IR Preamp Out Source -2 L omA | @Voer=10v
lergL | Preamp inSink 0.3 i omA l eVar=20V
Notes: L Vee = Vica® Veen. 5. REC. PLAYL. vt PUAYE moust e Veen
s VssaViaatg 0. Pin 2o :

3 Typwcal tvfins @ Tve25*Cand 501 V.
Ve and Ve cmn bal bt

Apersaes iy 1o 1SOL 208 ann SO0ttt v smin tnere e 1)

Soighe-Clup S olutiaes 1t Spveh Don Tiemesciins

1> ST AN T XN

aCOts such as (Ne
aot al,



1SD1200/1400 SERIES

PRELIMINARY DATA SHEET

"

TIMING DIAGRAMS (1SD1200/1400 SERIES ~ PACKAGED)

RECORD

Tarw
REC - {\3 A N

Traw

i
==y = Tuo"

Tieoz

e T N —

Twe { Vg o Tn {
N

% b _
) [ Y/ '

2041 —{ : N ' |
Mie/ |

*{ """Tnmo — I‘—anoo

l
snein T MM A MM R A A

PLAYBACK

w XXV

XX

I Triay :
PLATL \F t
PLAYE . f M
Ts p—t=—Tx —-1 Tg |-——r—T y —1 Ts po—t— Ty —
o X T XK : —XK 1 X

— 5.——.7.'\.0 —

Note  REZ must be HIGH lor the entire duration of u ploubuck cvcle.

P ————vm\»VMMM*Mw.L».F——W«wNW/WN
f——Tppop

1 3
=5 1=—Teppo ' ‘—Tepup

She-Clupe Solvetinss Vit speak Lo
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PRELIMINARY DATA SHEET

ISD1200/1400 SERIES

ABSOLUTE MaximMum RATINGS (I1SD1200X/1 300x SERIES - UNPACKAGED DIE)

Condition

Value

Slorage temperature range

-953°Cro 150°C

\'oh.xge appited to anv pin

NVes-U3VIto (Ve =03 Vs

\olmge appiied to any pin
(Input current Lmuted 10=20mA)

(Ves- 1.0 Vitotvec+ 1.0 V)

Vee - Vss

Stresses above those fisied fay cause vermanent damage to the devace. Exposire 10

‘O.JVKO#/OV

the absorute mazimum fotings wav affect device relability.

DC PARAMETERS (1ISD1200X/1400X SERIES . UNPACKAGED DIE)

Operating Conditions: Ta

=0° to 50° C {ambient), Vee

=45 V1065V Ve wg v, :uniess othenvise :10ted

Symbol Parameters ’"r Min | Typ 9 | Aqax , Units ’ Conditions

Vi Input Low Voltage 06 | v

Vin | Input High \oltage 24 A

Voo | Ourput Low Voltage 04 | v | iop = 4.0 mA

Vort 'i"Ourput High Voliage 24 I M) lo® 1 & A

lee | VecCurrent @55V (Operanng) 15 0 | mA | ve=ssv Rexy =00 140
lec | VeccCumentass v (Operanng) S 1 35 | ma | Vee =65\, Rpyr = 00 W
lsa | Ve Current ‘Stardby) °5 | | A | wWe

lie | Input Leakage Current [ =1 | uA | W

Iitro i Input Curren: HIGH w/ Pull Down I i TR | Force v o BT

Rexy i Outou: Load Impedance [ 16 | I Q| Speaker Load

Ruic | Preamnin Inout Resistance 10| [ KQ | Pinsi7.18

Ranaln | Analn Input Resis:ance 5] i KQ |

ApRE: | Preamp Gain | 4 ! dB | AGC =00V

Arge: ! Preamp Gain 2 T | ACC=

Aarr | AnaintoSPer. | Rl A\ QY8

Race i _AGC Outout Resisrance ! | = KQ |

IPREM | Preamov Out Source i R I ma 1 @ Vee v = 1.0\

irrgL | Preamp in Sun ; | 05 | I maA | Ve =20V

Notex: | Vic = Veca= Veco

Vesam v 330
3 Tu,ut.u WS € T, = 250 C o500

v Veca amt v CCO onnueiat togetuer

v
AT

A

3. REZ PTAvL Loand PLRYE

LU IS \ L& e

6. Pu: ’o
L Appiay il tu {SO 20wy 30130 nutae S ey pupe 131

vvviuny o Sardes

Clup Sodutions

Tinat Spvad Do Tiennsarins = Y



1SD1200/1400 SERIES

PRELIMINARY DATA SHEETY

AC PARAMETERS (1SD1200X/1400X SERIES - UNPACKAGED DIE)

Operating Conditions: T, = 0° to 50° C (ambient), Vee =45 V163 VI Voo w0 V1D,

uniess otherwise noted

Symbol , Charactenistic Min , Typ® | Max l Units I Conditions

THD | Total Harmoruc Distoron | | % | &@1KHz

Tveor | RECCEDON Deiav [ s | usec |

Tuo: RECLED OFF Driav | | 4856 | msec |

Ts A3 Loop Seruo Time | 300 | | nsec |

Ti A3 Loop Hold Time 0 | | nsec |

Trrup Record Power-Up Delav [ 32 | nsec |

Trroo Record Power-Down Delav | 3 | msec

Treuo Play Power-Up Delay 32 | msev

Trroo Play Power-Down Deiay 8.1 | msec |

Pour Soeaxer Qurput Power | 122 I mW | Reg=16Q

Vour | Voltage Across Speaker Pins 1.25 25 Vop | Rew = 60012

Ving MIC Lnput Voitage 20 m\’ Peak-to-Pean ¥

Vea ANA IN Input Voltage | [ 50 mV Peak-to-Poax

AC PARAMETERS
I1SD- | ISD-| 1SD- | 1SD-

Symbol Characteristic 1210 1212 | 1416 | 1420 Units Conditions
1 Sampiing Frequencv imax) 64 53 I 8 o4 KHz | Intermal Osailator
BW Bandwidth imax: 27 23 ] 34 g KHz | 3dBRoil-Off Poin:
Trrw Record Puise Width (max) 10 12 | e 20 sec. |
Triay | Plavback Duranontmen) 10 12 | e 20 sec. |
Tiepy | RECLED OFF Deiay 48.6 583 | 389 | 480 | msec | s
Trrup | Rec. Power-Up Delav 32 ¥ 1 2| 32 msec | e
Trroo | Rec. Power-Down Delav 32 [ 39 | 2 30 | msec | @

Trrvo | Plav Power-Up Celay 32 9 | 26 3 msec | @
imoo | Play Power-Down Deiay 8.1 97 | 65 8.1 msec | 1o

Notes: L. VeeuVecp o Veeo

[- V. I S Vo )

VssmVyamVisp
- Turncal tiliucs 8 To = 35° C. 5.0 Vand 6.2 KHz sampic rate,

Witl 12 KQ seres resistor a: ANA IN.
< Lowe-fraquency cutorf deyenets i e of extenm ea
- Typncal slues @ T = 25° Cand 50V,

pncHors isee Pui Descriprans)

Stgle-Clup Solutums That Spwnk For Themseizes ™

Daemtwe, 1w



ISD1200/1400 SERIES

PRELIMINARY DATA SHEET

1SD1400X CURRENT DIE BONDING PHYSICAL LAYOUT

“

1SO1400x

L Owe Dimensions
X: 211 93 mag
Y: 207 ot muis

. Die Thickness
21 miig

Pad Opening (min)
109 microns

(4.3 mats)

Al Al ag Veco REC xCun
Vo { 1 ’ —_
Y R, a s = 'T,REC.;O
Al —eg S+ PLAYVE
A8 ——a )
: “~ PLAY
1SD1400X
Ll ANA OUT
AY e -y
NC ——a CTANA W
c |
[
s Loe oe_,c:
Viso

s
Visa SP. SP.

/1N

Veca MIC MIC AEF

ISD1400X PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER {nm)

Pin

Pin Name X Axis | Y Axis | | Pin Pin Name ] X axis | v adis
A0 Address 0 | -17125 24455 | | Veea Vee Anaiog PowerSuppiv | 9323 | -2313
Al Address 1 { -2068 2H55 | | MIC Micropirone Input ] 12175 | .245%
A2 Address 2 | -2278 24355 | | MICREF | Miqophone Rejerence ! 1433 | -2450
AS Address 3 | 25095 | 2368 AGC Autonmance Camn Conrroi | 24505 | -2410
Ad | Address 4 { -25095 | 21455 | | ANA IN Anaiog put 24845 | 1985
A5 | Addresss | 25095 | 1ess3 1 aNa OUT Anaiog Ourput 2363 | -imss
Ab Address 6 | -25095 | -15255 PLAYL Level-Actvated Plavback 24955 | 1989
AF Address 7 [ -25095 | -1764 PLAYE Edge-Activated Plavback 24955 | 2201
NC No Connect | 25095 | .21785 RETIED | Record LED Output 2493 243
Vaso Vs< Drgitai Power Suppiy | -2359.5 -24565 | | XCLK No Connect 1opaonai 1970 [ 24455
Visa Vss Analog Power Suppiv| 195 -2456.5 | | REC Record N0 | 255
SP« Speaker Ourput + | -2 B85 | | Ve Vee Digital Power Suppiy | 525 | 2390
SP~ | Speaker Ourput - | 308 -2362.5

Note: Die dimensions and vy
ISD Sales Offices or Repr

3 1ositions may be sulyect 10 cnange
vsCutalnes to terify cuntent or hetine spvcifi stions,

Please contace

Siuslc-Clup Solutnus

Tivat Spvak For Tinseites ™=
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ISD1200X DIE BONDING PHYSICAL LAYOUT °

PRELIMINARY DATA SHEET

1SD1200/1400 SERIES

15SD1200X

t. Dis Dimensions
X:172.2 ¢ mils
Y:1382 21 miis

4. Die Thickness
21 miis

til. Pad Opening {(min)
88 x 112 microns
i 46 x 4.41 mus)

A2 A1 AD veep REC XCLK
NRTAYATA! ! . RECLED
ac Y a 8 =
As PLATE

PLAYL
1SD1200X
As NA OUT
A?
NE® g ™ ’..'\LANAW
7 ~Sacs
Vsso/ 7/ / / / IX .

Visa SPe SP. Ve MIC MIC REF

1SD1200X PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER {um)

Pin

Pm Name

; | x Axis | Y Axis || Pin Pin Name | X Axis | ¥ Axis
AO | AdaressQ | -1364 1559.6 || Veea V'ce Anaiog Power Suppiv = j-15324
Al | Address | -16484 | 15890 (]| MIC | Nugophone input L% asx
A2 I Acdress 2 | -18164 1589 0 MICREF | Nucrophone Reterence [ 16yl | 1590
Al | Address3 -20136 | 15150 AGC | Automance Gain Conero. 1 19784 | 1390
A4 1 Adidressd $-20136 | 13376 1] ANAIN | Anaiog lnout I 0056 1 -119%4
AS i Aduress3 1 -20130 | 11290 || ANA OUT | Anaiog Outout | w9912 w32
Ao Addresso { 20136 12 PLAYL Level-Acavated Plavoack | 0144 | 12244
A7 b Address 7 | -20136 | 21022 PLAYE Edge-Acnvated Plavbaci | 20144 | 13928
NC | NoConnec -2013.6 | -13616 | | RECLED | Record LED Qurpwt | 20124 | 15876
Vsso | Ve Drgntal Power Suppiv | -1893.6 | -1588 XCLK No Connect toptionai I 15812 1 1S8v¥e
Vesa | Vg Analog Power Suppiv{ -3576 | -1588 REC | Revond =28 1 1390
SP- | Speaker Qurout - fo1m2 | 128 | Veer ' e Dwstal Danver Supeiy - VME2
sr- Sye.\kerOurput- |

4124 | -i5128 |

Note: Dwe dimensions ant smpad postams mav be suinect to cmnge Plaise contag
[SD Saie> Omices or Revnsctalinns 10 1erify Currenl of tature Sincificitnns

D SRR T T LT I

Singhe-Clup Solutnoes Hhat 3
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ISD1200/1400 SERIES

PACKAGE DIAGRAMS

-

28-Lead Plastic Dual In-Line Package (DIP) Type P

S e e e e e e o e e e -~

PRELIMINARY DATA SHEETY

“r

INCHES

MILLIMETERS

. Min | Nom | Max | [ Min I Nom | Max
- ~ | A [ 1.H5] 1450 11435 | 36.7 [ 3083 ] %63
~ ~ Bl | 150 | | 381 |

B2 | 065] 070 1.075 || 165 178 | 191
ST T T TR Ci| 600 625 | | 1524 1388
: A ﬁ'a, —Ct— 21 530] 540 1550 [ 1346115721139°

' S Ol st 20 L3 11 203 1305 T 3 Im
e, gy FT i U / Y\\\ F | 015] 018 |.022[| 035 | 046 | 050
- :-!hl— v /4 *Ji . 4 v G | 053] 060 085 ]] 150 152 ] 165

— H 100 | 254
. 8 | oo | ™ Jso|] oo | 7~ |15
Lead Plastic Small Outline Package (SOIC) Type |

fRAREAEARIEF Y INCHES MILLIMETERS
=3 Min lNom[ Max || Min !Nom' Ma.x.

A | IOol 714 | 716 || 179311614 11524

B |. 088 | .090 || 2¥8 | 224 | 229

C | .340 | 346 | 350 || 864} B.79 | 8.89

vESRizEsEIcigg D | .004|.007 | 010 || 102] .178 | 25%

A : l-——__——g___ : E |04} .016].020 ] 360 | 410 | 480

. I-i. l 7 A — ! F .oiol _ 127

D__"""'""‘:""""-_ Jp ﬂ;_. G 14631 470 | 477 [ 1176120011232

: L s ! . H | .020 | 031 | .042 || 510 70 | 107

Sugle-Chep Sohutrons Tinst Speak For Themiscizes =

Dacvnptner, 1D



ORDERING INFORMATION

When plaaing an order tor the 1SD1200/71400 Series aevices. please reter 1o the tollowig part numiers

PRELIMINARY DATA SHEET

ISD1200/1400 SERIES

Part No. ReuPlay Duration Description

ISD210P 10 sec. 28-pin piastic dual m-ime pacrage (DIP;
ISD1210G 10 sec. 28-lead small-outline wtegrated arcunt (SOIC)
ISD1210X 10 sec. Bare unpackaged die

Isoi2r 12 sec. 28-pin piastic dual in-iine package (DIP)
1SD1212G 12 sec. 28-lead small-outline integrated aircuit (SOIC)
1SD1212X 12 sec. Bare unpackaged die

ISDW416P 16 sec 28-pin plastic dual in-hine package (DI
ISD1416G 16 sec 28-lead small-outhine integrated circuit (SOIC)
ISD1416X 16 sec Bare unpackaged die

1SD14200 20 sec. 25-pin plastic dual in-ine package «Dii)
1SD1420G 20 sec. 2B-lead smali-outline integrated cireut (SOIQ)
1SD1420X 20 sec. Bare unpackaged die

Duvener. 1993

Single-Ciup Soiutions That Speak For Themselivs '~
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ABSOLUTE MAXIMUM RATINGS (a1 25°C unless otherwise specified)

Parameter Value Ush
Ambient Operating Temperature Range -4010 483 [ {
Siorsge Tempersture Renge -40 10 4 100 ‘C
Pin Soldering Temperature (t = 13t max) 300 , *c
LED INPUT :
Continuous Forward Current 20 mA
Reverse Yoliage 10 v
Operating Voltage 200 v
One Pole IS1, S1’ or 52, §2°) 100 mA
Each Pole (two poles opersting simuliancously) 200 mA
ELECTRICAL CHARACTERISTICS (st 25°C unlesy otherwise specified)
Parsmeter Test Condltions Mls, Typs Maz. Unit
LED Forward Current fof Turnon | 1,5, = 200mA 1.3 1.3 mA
loap ™ 160mA, 10°C PR 5.0 mA
LED ON Voltage @ 10mA Iiep = 10mA 118 30 1.45 v
ON Roristance ¢ Rgy » Vy,/30mA ligp = 2.3mA i liga0 = S0mA ] 12 15 a
ON Voliage leo = L3mA i ligap ™ 200mA 1.0 2.3 v
Output Off-state Leakage Current 100V, 1,y = OnA 1o nA
100V, 1 ¢p, = 2000A 0.1 20 A
Breakdown Yoltage @ $0sA (fgure 2) | Lipp = OsA i l5p = 30pA 200 130 v
Turn-on Time v Ry = 1sk0 20 m
Turn-off Time liep = SMA 1.0
Feedihrough Capacitance, Pin 410 6 (lV”. 1kH) 3 pfF
Pole to pole Capsacilance (AVW IIH:.)I 20 oF
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