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ABSTRACT

Nowadays, Communication transfer as information, message picture or voice becomes necessary in
busiress and etc. Sometimes there are rot encugh wires so that the connection cannot be made.

This project describes the study and devolopment of the multiplexing method. The multiplexing 1s a
Z-wire muitiplexing system and can simultaneously transmit and recewe more than one signal over 3
sommen circuit. The  digital signals can te transmitted over the same 2-wire line system which is capable
0 serd snd receive sbout 128 channels from any direction This method saves the thstallation cos: and
ame - the luture. the advanteges in communication transfer through the use of the DUPLINE systerr

<orrzinng witn iISDN system will be valusble.
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C 0.1 UF 50V
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nsuddaas
C3340
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MC14015B

DUAL 4-BIT STATIC SHIFT REGISTER

The MC 140158 dual 4-bit static shift register is constructed with
MOS Fxhannel and N-channel enhancement mode devices in a single
monolithic structure. It consists of two identical, independent
4-state serizkinput/paratlel-output registers. Each register has inde-
pendent Clock and Reset inputs with a single seriai Data input. The
register states are type D master-siave flip-flops. Data is shitted from
one stage to the next during the positive-going clock transition. Each
register can be cleared when a high level is applied on the Reset line,
There complementary MOS shift registers find primary use in buffer
storage and serial-to-parallel conversion where low power dissipation
and/or noise immunity is desired.

Quiescent Current = 5.0 nA/package typical @ 5 Vdc
Noise immunity = 46% of Vpp typical

Diode Protection on All inputs

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Single Supply Operation — Positive or Negative

High Fanout — > 50

Input Impedance = 10'2 ohms typical

Low input Capacitance — 5.0 pF typical

Logic Swing Independent of Fanout

Toggle Rate = 5.0 MHz @10 Vdc

Logic Edge-Clocked Flip-Flop Design —

Logic state is retained indetinitely with clock leveleither high or
low; information is transferred to the output only on the pasitive
going edge of the clock pulse.

@ Capable of Driving Two Low-power TTL Loads, One Low-powar
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range.

® & © @ o ¢ & & 0 & O

CMOS MSi

{LOW-POWER COMPLEMENTARY MOS)

DUAL 4-BIT STATIC
SHIFT REGISTER

1 9
L SUFFIX

L LA

P SUFFIX
CERAMIC PACKAGE  PLASTIC PACKAGE
CASE 6270 CASE 848

ORODERING INFORMATION
MClaxxxB Suftiz  Denotes

|E
L Caramic Package
l P Plavuc Package
A Extendedg Qoersting
Temoerature Range
€ Lirvwred Ooersting *
Ternowrature Asnge

MAXIMUM RATINGS (Valtages referenced 10 Vss)

. < Ratnng - ¢ Symbot * Valve- Unit
DC Suooiy Volrage Voo -0.5t0 +18 Vde
Input Voitage: Alt Inputs Yin -0.5 1o Vpp + 0.5 Vde
OC Current Drain oer Pir=- -* { 10 mAdc
|-Ooerating Temperature Range — AL Device y Ta -55 to *125 ¢
c - ) CL/CP Devxce -40 w0 +8S
Storage Temperature Range- Sy Tieg 65 to0 »150 e

_CLOCKED OPERATION

TRUTH.TABLES

DIRECT OPERATION

{SYNCHRONOUS} {ASYNCHRONOUS)
0 | Qn | Qney o]

Q Q ) ] Q

o 1 [+] 1 0

1 Q t .

N 1 1 C = 0= Oon't Care

BLOCK DIAGRAM

cor—-s

QY p——_t

7 —0

R

3
A Q3}——10

Qa pb——13

Q112

Qzp— 11

Vpp = Pin 16
Vgg = Pind
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MC140158

ELECTRICAL CHARACTERISTICS

Voo Tiow" 259%C Thiﬁ!'
Charsctarntic Symbot Vde Min Max Min Typ Max Min Max Unit
Outout Voitage "0 Leved Voo 5.0 - 0.05 - 0 0.05 - 0.0 Vde
Y Vppor0 10 - 0.05 - 9 0.05 - 9.05
i5 - Q.05 - 0 0.05 - 0.05
1 Level Vou 50 495 - 495 5.0 - 495 - Vde
Vin Oorvpg 10 9.95 - 9.95 10 - 9.55 -
15 14.95 ~ 14 95 15 - 14.95 -
100Ut Voltage “Q Level Vi Vac
Vg " 450r 0.5 Vac) 5.0 - 1.5 - 2.25 15 - 1.5
Vg < 9.0 or 1 0 Vac} 10 - 3.0 - 450 30 - 3.0
(Vg » 13,5 0or 1.5 Vac) 15 - 40 - 6.15 40 - 4.0
1 Levet Vin )
Vg * 0.5 0r 4.5 Vec) 5.0 15 - 15 275 - 3s - Vae
(Vg « 1.0 0or 9.0 vae) . g ¢ - 7.0 5.50 - 7.0 -
VO » 1 505 12,5 vaei 15 110 - 110 8.25 - 11.0 =
Qutout Drive Current (AL Device) 'oH mAde
Vor = 2.5 Voe) Source " $.0 -1.2 - -1.0 -1.7 - ~0.7 -
{Vom » 4.6 vde) 5.0 -0.25 - -0.2 -0.36 - -0.14 -
{(Von * 95 Vae) 10 -2.62 - Q.5 -0.9 - -0.35 . -
(VoR = 13.5 Vel 15 -1 8 - -1.5 -3.5 d -1.1 -
VoL = 0.4 Vac} Sink oL 5.0 0.4 - 051 0.88 - 0.36 - mAde
VoL * 0.5 Vaet 10 16, 2 1.3 2,25 - a9 -
Vo = 1.5 Vae) 15 42 - 3.4 4.8 . 2.4 -
Outout Orive Current (CLICP Devices 1o0M mAde
iVoH * 2.5 vee) Source S0 -ie - -0.8 -7 - -0.6 -
VoM = 4.6 Vacl 5.0 -0.2 - -0.16 -0.36 - 012 -
Vou = 9.5 veey 10 -0.5 - -0.4 -0.9 - -0.3 -
Vo » 135 vdel 15 -1.4 - -1.2 =35 - -1.0 -
(Vo = 0.4 vae)- Sink o S.0 052 - 0.44 0.88 - 038 - mAde
(VoL * 0.5 Vdel 10 13 b R} 2.25 . 09 -
Vo = 1.5 Vdey' 15 18 - 0 8.8 -~ 2.4 -
tnout Current {AL Devece) lin 15 - 201 - £0.00001 | :0.1 - 1.0 uAdc
inout Current (CL/CP Dewscel ha 15 % ~:03 - :0.00001 | :03 - 1.0 uAdc
input Capacrtance Cin <PRE - - S.0 1.8 - - of
(Vin = 01 A .
Qurescent Current 1AL Dewrce) 100 50 - 50 - 0.005 5.0 r 150- uAde
{Per Package) 10 - 10 < 0.010 10 - ‘300
. 15 0 7 0.015 20 - 600
Quiescent Current (CL/CP Device! oo 5.0 - 20 - 0.005 20 - 150 nAde
{Per Package) 10 - <0 - Q.010 40 - 1300
15 - 30 - 0.018 2Q - 500 .
Totat Supoly Currene” 1 7 5.0 77 1.2 wAlkH2) ts 15 uAcc
{Ovnamic plus Quiescent, 10 IT* (2.4 uAiKHZ} I oo
Per Package) 15 172" (38 uAlkHZI 1 » oo
_ {Cy, * 50 oF on air Qutputs, i
dulters switching}

*Tiow « “559C for AL Dewce, ~40°C lor CL/CP Oewece,

Thign * *125°C for AL Dewce, +85°C tor CLICP Dewce,
«NOrse ummunity 104citied 1or worst-case MOUl Combmanon

Nowe Margin lor bath ~1* and "0 level - 1.0 Vde min €@ Voo 5.0voe
2.0Vdemn@ vpg - 10 Vo
25 veemin@ vpg - 15 Voo
170 caiculate 1oeat 1uoply current at 10acs other than 50 pf

ITICL) 7 11150 oF 1 « x 1073 (C -501 Vgt

,

where: iT 1110 uA {Der package), Ce moF, Vg » Vde, and Hin k2 13 nput irequancy.

**The formulas guven ace lor the tyoscal characterstcs only at 35°C.

<Vopo.

This devics containg CIFCUitryY 10 Protect the inputs 1aint damage due to b
visad that normal Precautions be taken to avoid applicanon of any voltage
oedance circuit. For proper operatron it is fecommaended that Vi, and Vouyt be constrained to the range Vgg < Vv

Unused incuts must aiways be tied to an aperooriate logic voltage level (e.g.. ascher Vssor Vppl.

W9h static voitages or electric fielkds: howeever, it is ag-
higher than maximum rates voitages to this high im-
in.0f Your)
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MC140158

SWITCHING CHARACTERISTICS® (Cy = S0 pt, Ty = 25°C1

Charscteristic

Symbel Voo Min Tyo Macx Unit
Output Rise Time LM n
STLH = (3.0 ne/F) C + 30 0s 50 - 180 80
'TUH = (1.5 na/pF) Cy_+ 15 s 10 - 90 180
TLH « (1.1 n/pF} C_ + 10 ns 15 - -3 130
Outout Fall Time tTHL nt
THL = (1.5 nt/pF) C + 25 ne 5.0 - 100 200
TTHL = (0.75 na/pF) Cy_ + 125 n2 10 - 50 100
STHL = (055 m/pF) Cy + 9.5 ns 15 - 40 g0
Procoagation Oelay Time PLH, ng
Clock, Osta to Q ML
LM, tPHEL = (1.7 nt/pF) €y + 225 ns . 5.0 - 310 50
IPLH, PHL = (0.66 ne/pFl C_ +92 ns 10 - 125 250
PLH, PPHL ™ (0.5 ns/pF) C_ + 65 ns 15 - 90 170
RAetetto Q
tPLH, PHL * (1.7 ne/pF) C_ + 375 e 5.0 - 480 750
PLM, tPHL = {0.66 ns/pF) C_ + 147 ng 10 - 180 250
PPLH, PHL = (0.5 ne/oF) C + 95 ns 15 - 120 170
Clock Puise Width wH 50 = 135 ) ™
. 10 - * 85 175
- 15 - 55 13§
Cloek Puise Frequency [ 5.0 - 20 15 MHz
10 - 80 3.0 .
. 15 - 15 .75
Clock Puise Riss and Fail Times TTLH, TTHL 5.0 - - 15 us
10 - - 5.0
1§ - - 4.0
Raset Puise Wicth oWH 5.0 400 200 - ns:
* Y & - A 10 160 80 -
. = 15 120 60 -
Setup Time s 1) 5.0 350 100 - ns
e m el Heod - P AV /B e .10 100 o -
.. = - i 15 75 40 -
H -
- "¢ FIGURE 1 — POWER DISSIPATION TEST CIRCUIT AND WAVEFORM
Voo
e | WFIT (g Cemauic
. ~ GENE:A!M -1 vog \
. SYM:: 0

PULSE.
L —| GENERATOR
|

vss

=

Qo . .
Qi
N E l e

€
T
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MC140158

FIGURE 2 -~ SMITCHING TIME TEST CIRCUIT AND WAVEFORMS

-—'1 I THL

TTLH
v
Oata - % oo
Input S
2.

Ey av

PULSE ' .
=1 GINERATOR P—O—0 08 oﬁ: LM -—I -
L

1 2 Yoo
sract U o ::!oc:
nOw' .
:. PULSE 01 ) 2. N e i Yy
—{ GENERATOR G Uo—p EWH —e—ae Ty —ef
| 28 " PHL
vss

Wi tywi = 50X Duty Cyecle

- — —— —
LM S fTHL <20 ns TN THL
FIGURE 3 ~ SETUP AND HOLO TIME TEST CIRCUIT AND WAVEFORMS ‘
Voo Cloek
PULSE Inout
] GENERATON f=e0=f0” (RO
- 1 ! 3 Q1 PO &
SYac) —{%
L g st S e : b th
L -] cenenaton ot o _ ;
! - T * Dsm T~ === vo0
- . o
¥ Vss Input A R 137
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MC14015B

LOGIC DIAGRAMS

SINGLE 81T
c c Dc —oa
ToDsi
{%A Mest 82
BT
¢ ¢
C c BQ
c ¢ .
N
Rﬂl‘/
¢
¢
3
COMPLETE DEVICE,
§ 4 3l 1t
. ao o - 0z a3
OATA INPUT BUSFER :
o
’O—DO—DO——D o [ o --a o o
. . ~dc 6-—1 ¢ 6}—-]- ¢ u—l ¢ 6
c CLOCK INPUT BUFFER 8 " l A [—c i
s O~ 1‘>ﬁ : ) ¢
]
§ .
RESET INPUT BUFFER’ 13 12 - W ove ]
a0 al a2 01
OATA INPUT QUFFER ek
)
xso—Do——Dc 0 QLJ .. e
c cxocmnmnussul 9¢ . l qc ¢ r‘" a 2 0
1 O D’L
Vop *Pn 16
sy Pm

14

RESET INPUT BUFFER
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MC140248 -

SEVEN STAGE RIPPLE COUNTER

The MC 140248 is a seven stage ripple counter with short propa-
gation delays and high maximum clock rates. The Reset input has
standard noise immunity (typically 45% of Vpp), however the
Clock input has increased noise immunity due to Hysterrsis, with no
maximum Clock input rise or fall time. The outout of each counter
stage-is buffered.

Quiescent Current = 5.0 nA/package typical @ 5 Vde

Noise immunity = 45% of Vpp typical

Diode Protection on All Inputs

Qutput Transitions Occur on the Falling Edge of the Clock Pulse

8-MHz Operation @ Vpp = 10 Vdc typical

Exceedingly Slow input Transition Rates may be Applied to the

Clock Input

® - Supply-Voltage Range = 3.0 Vdc to 18 Vde

® Capaole of Oriving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

® Pin-focPin Replacement for CD40248

CMOS SSi

ILOW-POWER COMPLEMENTARY MOSH

SEVEN STAGE
RIPPLE COUNTER

P\
i
14 ‘
i
L.SUFFIX P SUFFIX
CERAMICPACKAGE  PLASTIC PACKAGE
CASE 632 CASE 646

ORDERING INFORMATION

MAXIMUM RATINGS (Voltages referenced to Veg)

MCT4XX X8

Sultix Oenotes

L Corarvic Packasge-

P Plastic Package

A Extended Operating.
Temperatury Range

-C  Limitesa Opwrating

Raung Symvot | - Valve | — - Unit Tampersture Msnge
OC Supoiy Voltage Voo -0Sto *18 Vac R
Input Voltage, All tnputs B Vin | 0.5t Vpg * 0.5] Vde _
OC Current Orain per Pia t 10 mAde -
Oceranng Temroerature Range — AL Device Ta -55 10 +125 °c g Z | .
CLICP Device -40 to +85
Storage Temoerature Range Tstg -65 1o +150 °c

LOGIC DIAGRAM

1
c:'n?-o—c{>—c ap—jc

2

2]

[e]]

fesmadC

—f

o

12 11 a, 3
a1 a2 Qs Qar
Q3 « Pin9
Q4 = Piné
QS = Pin S

PIN ASSIGNMENT

. NS

N |d Clack  vgg s
.2 Remt NCETTI
Tc_oacIgar Q13312
A ase Qzf—311
s as Nc /310

s .a« Qil—y 9
1] vss NCETT 8

Vpp *Pfnie
Vss

=P 7

NC + No Connection




MC140248

ELECTRICAL CHARACTERISTICS

Voo Tiow® 25°C Thign*
Characteristic Symbaol Vde Min Max Min Typ Max Min Max Unit
Cutout Voltage 0 Levet vou 3.0 - 0.08 - o 0.05 - 2.05 Vae
Via Vpper0 10 - 0.05 - 0 005 || - Q.05
15 - 0.05 - 0 0.05 - 0.05
17 Lavel VoH 5.0 485 - 498 5.0 - 4,95 - Vdc

Vin OerVpgp 10 9.85 - 9.95 10 - 9.95 -

15 14,95 - 14.95 15 - 14.95 - s
inout Vottrge* 0" Levet Vie Vac

Vg - 4500 0.9 Vac) 5.0 - 15 - 2.25 15 - 15

tvg 9.00r 1.0 Vac) - 10 - 30 - 4.50 3.0 - 30

Vo * 13.50r 1.5 Vae) 15 - 4.0 - 6.75 4.0 - 4.0

"1 Level | Vi .

Vg = 05 or 4.5 Vde) 50 35 - 5 278 - 35 - Vde

(Vg ¢ 1.0 0r 9.0 Vde) 10 70 - 7.0 5.50 - 7.0 -

VO = 1.50r 13.5 Vde) 15 11.0 -~ 11.0 8.25 - 11.0 -

[Ouut Derve Current (AL Oevice) toH mAdc

Vor = 2.5 vocl) Source 8.0 -1.2 - -1.0 =17 - Q.7 -

(VoM » 4.6 Vae) 5.0 -0.2% - -0.2 -0.36 - -0.14 -

(VO = 9.5 Vde) | 10 -0.52 - 05 -0.8 - -0.15 -

(VoW = 13.5 Vde) 15 -18 - -1.5 -3.5 - -1.1 -

VoL * 0.4 Vo) Sink oL s.0 0.64 - 0.51 0.88 - 0.36 - made

Ve = 0.5 Vde} 10 16 - 1.3 228 - 09 -

{(Vor = 1.5 Vde} 15 42 - 34 8.8 - 24 -

Output Drive Current (CL/CP Device) on mAdc
iVor * 2.5 Vde) Source $.0 ~1.0 - -0.8 =L7 - 0.6 -

(VoM = 4.6 Vac) 5.0 -Q.2 - -0.16 ~0.36 - -0.12 -

VoK = 9.5 Vae) 10 -0.5 - 04 | -09 - 03 -

{YOH = 135 Vde) 15 —1.4 - -1.2 -3.5 ~ -1.0 -

(VoL = 0.4 Vae) Sink oL 5.0 052 - 044 | o088 - 036 - mAde

(Vor_ = 0.5 Vac) 10 1.3 - 1.1 2,25 - 09 -

Vo, =1.5 Vde) 15 3.6 - 3.0 a8 - 2.4 - )
InourCuwrrent (AL Dence) tin 15 - 0,1 - £0.00001 | :0.1 - 1.0 uAGe
tnout Curvent (CL/CP Device) Yin 15 2= :03 - £0.00001 | 203 - 1.0 »AdE
inout Capecitanca Cin - - - - | 50 7.5 - - oF

(Vi = O : :

Qusescent Current (AL Device) oo 5.0 - 5.0 - 0.005 S.0 - 150 uAde

{Pyr Package) 10 - 10 - 0.010 10 - 300

15 - 20 - 0.015 20 - 500 .
Qurescent Current (CL/CP Devica) ‘oo 5.0 - 20 - 0.005 20 - 150 sAde
{Per Package! 10 - 40 - 0.010 40 - 300
15 - 80 - 0.0156° 20 - 600
Total Suooty Cucrent® *1 Iy 5.0 I7 ={031 uA/xH2} f + Ipp uAde
{Oynamc plus Quiescent, 10 It ={0.60 wA/RH2I I + 100
Per Package) 15 1T ={0.89 uA/kHzI § + 100
(Cy_ 50 oP on &l cutputs, all
duilers swrtching) i

“Tiow * -55°C for AL Dewice, 40°C for CL/ICP Dewce.
Thegn * *125°C for AL Device. +85°C for CL/CP Device.
=Novse ymnuni Y soecified for worst-case inout comuination,
Noue Margn ior both "1™ and "0 level * 1.0 Vée min @ Vg = 5.0 Vdc
20 Vac min @ Vg * 10 Vae
2.5 Vdemin @ Vpg = 1S Vde
1To calcdate toral suooly current at 10ads othes than 50 pF:
ITHCL) * 17150 0F) » 1 x 10-3 {C(_ ~50) V!
venere: 1 is in wA (per package) G in pF, Vg in Vde, and [ in kHz is mout frequency.

**The lormulas grven ace o the typical chacscteristics onty at 25°C.
-

Thas device contsing circuitry to Orotsct the inouts sgainet damege due 1o high static voltages or slectric thekit: however, it is ad-
vieudt that normel precautions be taken to avoid scplication of sy voitage higher then maximum rated voltages to this high im-
cedencs cireuit. For proper jon it is ded that Vin and Vg be constrained to the Rnge Vg < (Vi of Vo)
<Vop. .

Unused inouts must aiways be tied 10 an sopropriste logic voltage level (a.g.. sither Vs or Vo).
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MC14024B -

SWITCHING CHARACTERISTICS

® ICy_ = 50 0F, Ty = 259C)

| Charveteristic I Symbot Voo Min Typ Max Unit
' Qutout Rise Time ! TTLH ns
: TTLH * 13.0 n/oF) C_ + 30 ns 5.0 - 180 360
i TLH = (1.5 m/oF) C_+ 1S ns 10 - %0 180 o
\ ITLH * (1.1 m/oF) C_ + 10 ns 111 - . 88 130
! Outout Fai Time THL ns
| TTHL = (1.5 m/pF) Cy_ > 25 ns S0 - 100 |- 200
! TTHL = 10.75 na/oF) Cy_ + 12.5 ns 10 - 50 100
] rrHL-(O.SsnsIDF)CL+9.5m 15 - 40 80 _
; Procsgsuon Oetay Time . . PN, s
! Qock toQt* et PHL .
| WPLH, P = (1.7 ns/pF) C + 295 ns 5.0 - 380 600
! LA, tpHy * (0.66 ns/pF) Cy_ + 117 ne 10 - 10 | 20
. PLM, tPHy = (0.5 ns/pF) C_ + 85 ns 15 - 1190 _j_17s
| Cock to Q7 i .
i WPLH, tPHL = 11,7 ns/oF) € + 915 s ;S0 - 1000 | 3000
; PLH, tPHL, = 10.66 n3/oF) Cy_+ 367 ns I 0 - <400 | 730
, LM, oy = 10.5 nt/oF) C + 275 ns 15 5 300 565
Aeset 1o Q, 1
| LM, tPHL = (1.7 n1/pF) C + 415 ns 5.0 - 500 800
. LM, tPHL = 10.68 m/DF) CL + 21T ms f 10 - -~ 280 400
i PLM, tPHL * (0.5 ns/oF) G + 155 ns , 15 = . |. 180 300
i Cleck Pulse Width y ! Wi i 5.0- 500 200 - . ng
: N T 165 60 -
i 15 125 40 -
: _Resat Putse wiawn WH 5.0. 600 375 - ns
' - Fy S~ © ] 10-f-380--1 200 -
15 260 150 -
| Aeser Aemoval Time trermr 50 | 625 | 250 - ns
- 10 190 75 -
. . \ 15 145 - | 50 -
Clock Input Rise and Fall Times TTLH, tTTHL 5.0
o~ 10 Na Uimit
15
inout Putse F requancy ) 5.0 - 25. 1.0 MHz
: -- 10 ~ 8.0 3.0
. 15 - 12 4.0
® The formula given s for the typical characteristics only.
TRUTH TASLE
: CLocx RESET™ | STATE
0 9 " No Changs
[ ' Al Outouts Low
1 ) No Change
t 1 All Outputs Low
. Q No Change.
- 1 AHOutouts Low -
TN Q Advence One Coune
TN 1 All Outouts Low

=107




MC140248

FIGURE { — TYPICAL OUTPUT SOURCE FIGURE 2 —~ TYPICAL OUTPUT SINK
CHARACTERISTICS TEST CIRCUIT CHARACTERISTICS TEST CIRCULT
Voo Vou = Veur Voo Vo * Vaur
Voo
c Qn ¢ Qn
R fon t—o—{n lou
L4
External " Externat
V. Power v P ower
CountQuto s ss ss
loge ..1..""”.' kS Supoly - L Suopty
- s

\ 500 uF @ 0.0Y uf

eEgereBRBE

4
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@ MOTCROLA MC140258
‘ MC14025UB

TRIPLE 3-INPUT “NOR"” GATE CMQS SS'
The MC140258 and MC14025UB 3re constructed with P 3nd N channei {LOW-POWER COMPLEMENTARY MOS!
enhancement mode devices in a single monolithic structure {Comole-
mentary MOS). Their primary use is where low power dissipation TRIPLE 3-INPUT "NOR" GATE

and/oc high noise immunity is desired.

® Quiescent Current = 0.5 nA typ/pkg @ S Vde

® Noise Immunity = 45% of Voo typ

® Supoly Voltage Range = 3.0 Vdc to 18 Vde

® ANl Outputs Butfered (MC140258 only)

® Capable of Driving Two Low-power TTL Loads, One Low-power

L SUFFIX ? SUFFIX
Schottky TTU Load or Two HTL Loads Over the Rated Temper- CERAMIC PACKAGE  PLASTIC PACKAGE
ature Range. (MC140258B only) CASE 632 CASE 546
® Oouble Diode Protection on All Inputs ORDERING INFORMATION
® Pin-for:Pin Replacements for CD40258 and CD4025US. MEIXXXE o Sutthe. Oenotes
L Ceramic Puexage
or UB, P Plastic Prckage
icabd A Extended Coersting
MAXIMUM RATINGS(Vouaqes referenced 1o Vgg) ool . Tempersture Range
Aating Symbal Value Unie ¢ 1':‘:":‘?::';'::'
DC Supoty Voitage 4 Voo -0.5t0 ~18 Vde
Irout Voltage, Al Inputs Vi ! -5 w0 Voo -95 vde
OC Current Oran per Prn o ] .10 . mAde LOGIC DIAGRAM
Overatng Temoerature Range AL ODevrce Ta ,-55t0+128 % '
: CLICP Devece " 400 -85 2 %—9
Storage Temoerature Range Teig -65 10 +150 °¢ 8
} 3
A E > : Voo - :n ;4
V. = Pin
Ses the MC140018 data sheet for complete characteristics of tha H s
B-Series device. n
See the MC14001U8B data sheet for complete characteristics for the ”? % 0
non-B device. 13
v MC140258 CIACUIT SCHEMATICS MC14025U8
oo {143 of Device Shown)

14vog

|.J.H.o—_j

1.3, 11
24,12

-
j
fvoo 204,12 %
ﬂ:;—--:‘o .8, 1 ._1

L Fessi0 9.6, 10
. $
= =g =

=R

Tu.g,; Sipe.

I;S.ﬂl '—{: qus

- 7.VSS 7vsgs

Thiz gevice contsing circuitry to promeet the inouts ageimt demege due operstian it i1 recommended thet Vin and Vo ,e D8 constrained o the
fo high static vortages or siectric fields: however, it it advises thatnor-  range Vg K (Vin or Va0 S Voo,

Mat precaunons de taken 1 svold application of sny YoitsQe higner than Unussa inouts must siways be Tied ta sn scprooriste logic voitege irvel
maimem raced voltages o this hign imoedance clreuit. For proper (e.g., sither Veg or Vool
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MC140408

12-BIT BINARY COUNTER

The MC140408 12-stage binary counter is constructed with MOS
P-channel and N-channe! enhancement mode devices in a single mono-
lithic structure. This part is designed with an input wave shaping
circuit and 12 stages of ripplecarry binary counter. The device
advances the count on the negative-going edge-of the clock pulse.
Applications include time delay circuits, counter controls, and fre-
Quency-driving circuits.

Fully St;tic QOperation
Quiescent Current = | 5.0 nA/package typical @ 5§ Vde
Noise Immunity = 45% of Vpg typical
- Diode Protection on All Inputs
Supply Voitage Range = 3.0 Vdc to 18 Vde
Low Input Capacitance = 5.0 pF typicat

Capable of Driving Two Low-Power TTL Loads, One .LO;V'QOWEF
Schottky TTL Load or Two HTL Loads Over the Rated

CMOS MSI

(LOW-POWER COMPLEMENTARY MOS!

12-BIT BINARY COUNTER

L SUFFIX . PSUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

ORDERING INFORMATION

MC14XXX8 Sutfix Denotes
Temperature Range.
® Common Reset Line L Ceramic Package
R P Plastc Packape
o 13 MHz Typical Counting Rate @ Vpp=15V A Extenaed Operating
. A Temoer Range
e Pin-for-Pin Replacement for CD40408 c Liuﬁm‘;::atln,
Tempersture Range
~=
MAXIMUM RATINGS {Voltages referenced 1o veslt
Rating Syenbol Valve Unit TRUTH TABLE
OC Sucoly Voitage Voo -0.5ta +18 Vde CLOCK | RESET | OUTPUT STATE
Inout Voitage, All 1nputs 4 Vin -0.5tw Vpp t 0.5 Vde e [} No Change
OC Current Drain per Pin q 10 mAde - [+] Advence 1 next
= ntate
Opurating Temperature Range — AL Davice TA -55 to +125 °c % T A Ovoen woion
CL/CP~Device -40 to +85
Storage Temperature Range [ Ty _ =65 vo +150- O X = Dor'x Care
LOGIC DIAGRAM *
-t at Qaz a3 ‘ato art Qarz
9 T7 is I 14 T1 5 j 1
Cloek 10 ~dc a c a c a -——-dC a c a c +«q
c a c 3 ¢ gp—==~c F}l——ic Gl—dc
R R R R A a

S ar~ -

Qa=Ping Q7=Pfind VDO - Pin 18
QS=Pin3 QK =Pini3 Vee =Pin 8
QB=Pin2 Q9= Pin12 ss

—~142r—-



MC140408

ELECTRICAL CHARACTERISTICS

Voo Tiow* 25°¢C Thign*
Charscterstic Symbdol Vde Min Max Min Typ Max Min Max Unit
Outout Voltage “0” Levet Vou 5.0 - 0.05 - Q 0.05 - 0.05 Vee
Yin *Vppor0 I:] - 0.05 - [} 0.05 - 0.05°
15 - 0.05 - 0 0.05 - a.05
1 Level VoH 5.0 495 - 495 5.0 - 495 - . Vde,
Vin*00rVpp 10 9.95 - 9.95 10 - 9.95 -
15 14,85 - 1499 15 - 14.95 -
Inout Voitage# “0° Lavel Viu . Vde
Vo = 450r 05 vee) 5.0 - 15 - 2.28 15 - 15.
Vg * 9.0 0 1.0 Vdc) 10 - 3.0 - 4.50 3.0 - 3.0
(Vo * 135 0r 1 5 Vae? 15 - 4.0 - 6.75 4.0 - 4.0
R Ted Lm' V'H B
tVg *» 0.50r 4 S Vde) 5.0 15 - 35 2.8 - 35 - Vde
(Vg * 1.0 or 3.0 Vde) 10 70 - 1.0 $.50 - 7.0 -
(Vo # 1 Sor 13.5 Vdet 15 11.0 - 11.0 8.25 - 11.0 -
Outout Drive Current {AL Device) on mAdc
(VYoM = 2.5 Vde) Source 5.0 -12 - -1.0 -1.7 - 0.7 -
{(VOH = 4.6 Vac) 5.0 -0.25 - -0.2 -0.36 - Q.14 -
{VoH = 9.5 Vael 10 -0.62 - -0.5 -0.9 - -0.35 -
{VOH = 13.5 Vac} 15 -1.8 - -1.5 -3.5 - -1 -
(VoL 0.4 Vac) Sink oL 5.0 0.54 — 0.51 0.88 - 0.36 - mAde
(Vo = 0.5 vdel 10 16 - 1.3 2.25 - 99 -
(Yo * 1.5 Vee) 15 42 - 34 8.8 - 2.4 -
Outout Drive Current ICL/C? Dewce) oK mAde
(Vou = 2.5 Vdc} Source 5.0 -1.0-. - -0.8 -1.7 - -0.6 -
(Vo = 4.6 Vdce) 5.0 -0.2 - -0.16 -0.36 - -0.12 - R
{(Vou = 9.5 Vde) 10 -0.5 - 0.4 -09 - 03 -
(Vou = 13.5 Veel 15 -1.4 - -1.2 -35 - -1.0 -
tVo( = 0.4 Vde) Sink 1oL 5.0 0.52 i 0.44 0.88 - 036 - mAdc
{Vor = 0.5 vde) 10 1.3 - 11 2.2% - 08 -
(VoL = 1.5 Vdel 15 38 & 3.0 88 € 2.4 -
inout Current (AL Dewsce) fin 15 Fa 0.1 - t0.00001} :0.1 - £t 0 uAdc
Inout Current (CLICP Dewecel [ 15 X 203 - 1000001 :03 = =10 | uAde
input Capacriance Cin - - - - S0 1.5 -~ - oF
{Vin = O} a
Quiescent Current (AL Device) oo S0 - 5.0 o/ 0.005 S.0 - 150 uAde
(Per Package) : - 10 - 0.010 10 - 100
15 - 20 - 0.0i5 20 - 600
Quiescent Current (CLICP Devace) 100 5.0 - 20 - 0.005 20 - 150 uAde
(Per Package) 10 - 40 - 0.010 40 - 300
1S - 30 7 0.015 80 - 800
Totat Supply Current®®t Ir 5.0 i1 2(0.42 yA/kH2) |+ 150 ° uwAdc
{Oynamuw pius Quiescent, 10 IT *{0.85 uA/XHz) | ¢ Ing -
Per Package} 15 I7 =(1.43 uA/RH2) | + Ipg
{Cy = SO oF on a3l outputs, all .
duflers switching) ©

*Tiow * 55°C for AL Dewce, 409C for CLICP Device.
Thigh * *125°C tor AL Device. *85°C for CL/CP Oewce.

=Nowse immunity specified for worstcase inout combmation,
Noise Margin for Both 1™ and 0" levet = 1.0 Vdc men @ VYoo *5.0Vde
2.0 Vdcmin @ Vg » 10 Vde
25 Vdemin @ Voo = 15 Vde
TTo calcutate torat suoply current at toads other than 50 pF:
ITICL) = 17150 0F ) + 1 % 10-3 {Cy_ -50L Vgt
where: T is i uA (Der packaged, Cy_in oF VpO in Vdc, and tin kHz is
input frequency,
* *The farmulas given are for the typical characteristics onty at 25°C,
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This devics contains circuitry to protect
the inputs against camage due to high smatic
voltages or electric fiaids: however, it is
advised that normal precautions bw taken
0 avoid soplication of aay voitage higher *
than maximum rated voitages to this high
. impedance circuit. For proper ooerstion it
is recommended that Vi, and Vour be
constrained (0 the range Vgs < Vi, or
Voud € Vpo.

Unused inguts must siweys be tied to an
#ppropriate logie voltage level (8.g-, sither
Vssor Vppl.




MC140408

SWITCHING CHARACTERISTICS® (C - 50 oF, Ta = 759C)

Charsctariaetic Symbol ‘(,3'3 Min | Typ | Max | Unit
Outout Rise Time TLH ns
TTLH = (3.0 na/pF) Cp +30 ns 5.0 - 180 360
TTLH = (1.5 m/pFICy + 15 ns 10 - 20 180
TTLH = (1.1 n/pF) C + 10 s 15 - &5 130
Outout Fall Time. TTHL ns
THL = (15 n/pF)CL + 25 ms 5.0 - 100 200
TTHL = (0.75 nw/pF) C_+ 125 ns 10 - 50 100
tTHE = (0.55 ns/pF) C  +95 s * 15 - 40 80
Procsgeton Oelay Time IPLH, ns
PHL, PPLH = (1.7 n3/pFI C_+ 315 ns tPHL 5.0 - 400 800
PHL, tPLH = (0.68 ns/oF) C_ + 137 ns 10 - 170 340
PHL, PLH = (05 ns/pF) C + 95 ns 15 - 120 240
Cock to Q12 ns
PHL, tPLH = (1.7 ns/oF C_ + 2415 ns : 50 - 25 5.0 ’
tPHL, tPLH = {0.66 n3/pF} C + 867 ns ) 19 - 09 1.8
tPHL, 'PLH = 105 ns/pF) C +475 nd \ 15 - 05 1.4
Proosgstion Deley Time PHL ng
Reset to Q, .
tpHL = (1.7 na/pF) C) + 485 ms 5.0 - 570 1620
tope = {0.68 ns/pF) C+ 182 ns 10 - 215 300
tPHL = (0.5 ns/pF) Cy + 145 ns ) 15 - 170 450
Clock Pulse Width WH 5.0 188 140 - ns
: 10 150 55 -
15 15 38 -
Clock Pulss Frequency fey 50 - 35 1.6 MKz
10 - 9.0 35
15 - 13 45
Qock Rise and Fail Time ’ TLH, tTTHL, 50 n3
~ 1 10 No Umit
4 e 18 -
Reset Puise Width WH ©§0- 960 | 320 - ns -
10 380 120 -
15 270 80 -
The formuis given is for the typical chersctaristics only.
FIGURE 1 — POWER DISSIPATION TEST FIGURE 2 — SWITCHING TIME TEST
CIRCUIT AND WAVEFORM CIACUIT AND WAVEFORMS

Voo

}.

° Voo

Generstor

Cloek

— t44 -



MC140408

FIGURE 3 — TIMING DIAGRAM
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oo = R .\ U S I
aze P .\ Ny S
Qs 7 D I I
Q12 S A

g8 B ¢ 8 R

APPLICATIONS INFORMATION-
TIME-BASE GENERATOR

A 60 Hz sinewave obtained through a 1.0 Megohrm

3600 is accomplished. The MC140128 decodes the counter
resistor connected directly to a standard 120 Vac power

outputs, ‘produces a single output pulse, and resets the

line is appiied to the clock input of the MC140408, By binary counter. The resuiting output frequency is 1.0
selecting outputs Q5, Q10, Q11, and Q12 division by putse/minute. =
Voo ~
1o0M IMC 140408

A

P = o3 —0 1.0 Pulse/Minute-
OQutout
>20pF ato 111,58 R
120 V. P I
@ hy L ey MC140128 MC140128, P
..j_ /" a2 ’

Vss.

-—o—

Circuit disgrams utilizing Motorols products are inciuded os s mesns is believed to be. entirety reliadle. W , no v ¥ it
of illuswrating ' typicat icath Y. for i clet, Furthermore, such information coes nat
eomolets information sutficient for consruction purposes is not £oNveY o Ihe purchasar of the semiconductor devices Gescrided any
Necamerity- given. The intermation has ceen cervtully checxed and {icense uncer the petent rights at Motorois inc. or athers. .
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MC140608B

L

Advance Information

14-BIT BINARY COUNTER AND OSCILLATOR

negaave transiion on Clockin wilt .advance the coun

rois, ang frequency dividing circuns.

® Eutv Statc Oceration

Quiescent Current = 5.0 nA/ Package Typical @5V
Nose Immunity = 4595 of VDo Tyoecal

Dioce Protection on Al Inputs

Suppty Voltage Range=3.0 v o 18v

Range
Low input Capacitance = 5.0 pF Typical

-Butferad Outpurs Available from Stages 4 Througn 10 and
12 Througn 14

® Common Reset Line
® 17 MHz Typical Counting Rate @ Vpo= 15V

The MC140608 is 3 14-stage binary finole counter with an on-chip
oscillator butfer. The oseitlatar configuraucn ailcws design of either RC

which ctaces ail OUIDULS snto the zerg state and disables the oscillator, A

180 10 the next
state. Schmut trngger acuon on the npy; hne permits very siow input
nse and fatt imes_ Aoplicatons wmelude ime celay crecuts, counter con-

Caoabdte ot Oriving. Two Low-Power TTL Loacs, Cie Low-Power
Schottky TTL Load ¢ Two HTL Loads Over the Rated Temperature

L
—

{LOW POWER COMPLEMENTARY MOS}

CMOSs Msi

14-BIT BINARY COUNTER
AND OSCILLATOR

L SUFFIX P SUFFIX -
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 60 CASE 518

ORDERING INFORMATION

MClaxxxs Suttix Denuies
Lt Ceramc Pacxage
P Plasac Pacxage

Extenoeq Ooeraung

1 3

RESET Output State

No Change

Advance to next siate

All Qutouts are low

Temperature Range
® Pin-ioe-Pin Replacement tor CD40608 7 C  Urmutea Ooeranng
L : Temoeratuce fange
QIN ASSIGNMENT
TRUTH TABLE

LOGIC DIAGAAM-

CBm=Pindg
Q7=Ping

Q8=Pmn 12

Qi0=Pin 15 Ypo =Pin 18
Q9= Ain 13

Vgs=Ping

878 SUBIECT 1O Change wethout noboe,
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MC140608

MAXIMUM RATINGS (Vonages referenced o Vgsi This Gevice contans circwitry (0 prouct
» e INpUts 3gaNst Camage due 10 high static
Ratng Symeo Vone Unn voitages Or electric fieids: ROwaver, 1t 13
OC Supoty Voitage Yoo 051w +18 v 20vIsed that normai precautsons be taken
lnout Vohage, All tnputs . Vin -0.510 Vpp +0.5 v 10 avaud apolicaton of any voitage higher
- than maximum rared voitages to thes high
OC Currem Dramn per Pin ! 10 mA aircuit. For proper cperstion it
Cpersong Temoerature Range — <13 recommended that Vi, and Vg, be
AL Devica Ta ~Hw +125 °C constrained 10 the range Vgg < (Viy or
CL/CP Devce —40to +85 Vout! € Vpp-
worage Temper R T -551t0 +150 Lo} Unused inputs must alvays be tied to an
S oiure fange St - dpproonate log:c voltage level {e.9.. aither
Vgsor Vppl.
ELECTRICAL CHARACTERISTICS .
Voo ! Tiow' 5°C Thigh® )
Chemcraryyf” S8 T M T | T Max | W | Max | U™
Outout Yoltage 0 Level 5.0 - 0.05 - ] Q.05 - 2.05
Vin=Vpgror 0 vou 10 -~ e.08 - Q .05 - 0.05 v
15 = 0.08 — 0 0.06 = 005
"1 Level 5.0 1,957 - 4.5 5.0 - B -
Vin=00r Vpp YOH 10 3.5 - 9.95 i0 - 3.95 - v
15 14,95 - 14 95 15 - 14.55 -
Inout Voitage # “Q”° Level
IVo=4.5000.5V) v 5.0 - 1.5 - .25 1.5 - 1.5 v
Vo=900c1.0V) vl 10 - |3 - 450 0 - 10
Vo=1350r 1.5V) 15 - 4.0 - 6.75 40 - 40
ey
(Vo=050r a5 W) v 5.0 35 - 35 275 - 3.5 - v
Vo =1.00r 9.0 V) H 0 | J0 - 7.0 5.50 - 7.0 -
Vo=150r 13.5 V) 15 1.0 - 11.0 8.25 - 11.0 -
Output Orive Current (AL Dewcel t
(Vou=2.5V) Source 5.0 -3.0 - -24 -42 { - -7 -
Vo =4.6 V) IoH 5.0 | 064} - -Q51| -0.88 - -4 - mA
VoH=3.5V) 0 -6 - ~-1.3 -5 - =29 -
Vor=13.5V) 15 -4.2 - -3.4 -8.8 - ~2.4 -~
Vo =04V} Sink 5.0 0.64. - 0.51 0.83 - 1 ] -
Vo =05v) oL 10 1.8 - 1.3 .25 - 0.9 - mA
Yo =1.5V) 15+ 4.2 - 3.4 8.8 - 2.4 -
Outout Orive Current (CL/CP Device)s
Vou=25V) Source g 5.0 -25 - -2t -42 - -1.7 -
VoR =4.6 V) o4 S0 | -082) ~ |-044| -088 | - -dhs - mA
VoH=95 V) 10 -13 - ~1.1 -225 - -0.9 -
VoH=13.5 V) 15 -38 - =30 -8.8 - -2.4 -
Yor =0.4V} Sink 5.0 0.52 - 0.44- .88 - 0.36 -
Vor= 05 v} oL 10 13 - 1.1 25 - 09 - mA
Vor=15v) . ) 15 3.6 - 3.0 8.8 - 24 -
‘nowt Curment (AL Device) - = lin 15 - +0.1 - +0.00001 | +0.1 - =10 A
tnput Cument (CL/CP Oevica) lin -+ 15 —. +0.3 - +0.00001{ +0.3 - =1.0 2A
Cacad BB
Vi =08 Cin - - - - 5.0 75 - - pF
Quieacant Current (AL Devicel 5.0 - 5.0 - 0.005 5.0 - 150
{Per Package) [fo]s) 10 - 10 - 0.010 10 - X rA
15 - 20 - .| 0015 20 - &0
Queencent Current [CL/CP Dewce) 5.0 - 1) - 0.008 20 - S0
{Par Package) oo 10 - 40 - 0.010 40 - X0 A
15 - €0 - 0.015 0 - [Leo]

° Tiow= = 55°C log AL Device, —40°C for CL/ICP Devics. *
Thigh= + 125°C Tor AL Device.” 85°C for CL/CP Cevica.

# Noce immunity specified for worst-case input comtanaton.

Noise Mergin for both 17 and 0" Jevel= 1.0 V min @ Vop=5.0V
20V min @ Vpp=10V
25V mn @ Vpp=15V

Daw not acokicabie 1o pins 9 and 10. -

-
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MC140608

SWITCHING CHARACTERISTICS (C =50 of. Ta=25°C)
f

Chacsctevistc Symbat | %00 Min Typ M Unit
5.0 - 40 x0
Cutout Riss Time TLH 10 - 5 100 as
15 - 20 80
50 - 0 200
Outout Falt Time tTHY 10 - k1] 100 T ns
15 - 0 80
Procageoon Delay Time 5.0 - 415 740 :
Cocxy, to 04 tPPLH 0 - 175 X0 ns
tPHL 15 - 125 200
CQockiy 10 Q14 5.0 - 1.5 2.7
10 - 0.7 13 rq
15 0.4 1.0
5.0 100 85 -
Clocx Puise Width Twh 10 40 X - ns
15 0 20 -
k 5.0 - S 5
Clock Puise Frequency 's 10 3 3 8 MHz
= 15 - 17 12
5.0
Cock Rise and Fai Time TLH 10 No Limnt -
THL 15
5.0 120 40 -
Reset Puise Width v 10 23] 15 - ns
15 40 10 -
Progaganon Delay Time ' - “:g g ;0 g
Reset 16 On iPHL - ns
15 - 80 100
FIGURE | — POWER OISSIPATION TEST ClRCUIT FIGURE 2 — SWITCHING TIME TEST ClRCUrT
AND WAVEFORM AND WAVEFORMS
O Voo Voo
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FIGURE 3 — OSCILLATOR CIRCUIT USING RC CONFIGURATION

Clotkin 3 l
PR S
2.3 RyeCee
Reset 9 Clockou2
i 1xHz s | 5 100 XMz
and Rg= 2 Ry¢
" {f in Hz, R in onms, C in farags)
IAY
Rs Cic
TYPICAL AC OSCILLATOR CHARACTERISTICS
FIGURE 4 ~ RC OSCILLATOR STABILITY FIGURE § — RC OSCILLATOR FREQUENCY AS A
FUNCTION OF Rtc AND C
io v 100 s roe—e— ——
1 ; |5 v‘ . : Voo~ 10 V=
m\ /00 \ S0 P T V" T
- . \ % ﬁ i z N 1 “;mm,—-h
z e SN A = v L
z 0 ety ‘_\:'4'\-—---- = 1 2 l T tc-1000 0 1]
: ' R B s = M S
£ 199 i i 3 Situa X <
ol =g ] I ¥ = oac N =
E OO Z S i CAN YA
g - Y] N 2 = : — =
= L——J;Ex l g s t :
.12 : = ° 1 3 1
N v — oo, [-1015 Wie @ ¥po=10, Tg-28°C | = 01 + i -
" lc-moo.f e g120 KX {-7.8 b @ Ypg-10 ¥, Ty 25°C J t - +
-5§ -8 0 s s0 75 100 135 e 10t 160 v 104
T AMBENT TEMPERATURE (°Q) 3 Ry, RESISTANCE (GHNS)
0.8001 0.001 6.0t 6.1
C. CAPACITANCE {xA
FIGURE 7 — TYPICAL DATA FOR CRYSTAL OSCILLATOR CIRCUIT
P
AW 500 kMz) 32 kHz .
» Charsctarstic Gireur | Cireut Uniz
FIGURE 8 — TYPICAL CRYSTAL OSCILLATOR CIACUIT GragfCharicarmncy -
Resonant Frequency . 50 0 kHz
Equivalent Resistancs. R 1.0 6.2 k(3
Clockin 5 P

/

Externat Resistor/ Capacitor Values *

1. f\ X ~ ), flo 47 .
l A cr rd & | of
2

g
3

x pF.

RESET 10 Clockaurt 9 Clockou?  [Frequency Stabsiity
~ 7 Frequency Chances s a Function
18M . of Vpp (TaA=25°C
.- M Yoo Change from 8.8V 10 10V +6.0 | +2.0 | ppm
Rg Voo Change from 10V o 15V +20 | +20 | ppm
| D | Frequency Change 23 a Function
= ll I Y of Temperature (Vo =10 V}
F ¢ Ter TA Change trom —55°C 1o +25°C
= = Comolets Oacillator® +100 | +120 | ppm
TA Change trom +25°C o +125°C
Compiete Oscillator* -160 | -580 | pom

*Complete oscillator inctudes crystal, capacitors, and resistors.

Motoroia resenves 1he ngat (o maks QeS 1O 2Ty O Peren to f ud-saqn'. Motorola does Not TRame aary Kabedity ansing
out of the lpolicauonuusedamwocuctwarcuudnseﬁudmmmaumcmnmnmamhanumummmﬂsn«mrﬁgﬂudm

—
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8-STAGE SHIFT/STORE REGISTER
WITH THREE-STATE OUTPUTS

latch for each stage and-a three-state output from each latch,

low-speed cascaded systems.

the latch while szrobe is high,

on Qurout Enasbdle.
: ® Three-State Qutputs

Schottky TTL Load or Two HTTL Loads Over the Rated
Temperature Range

® Input Diode Protection.

® Data Latch

Transitions
@ Useful for Serial-to-Paraltel Data Cenversion
¢ Three-State Bus Compatible
® Pin-for-Pin Compatible with CD40948

® Dual Qutputs for Data Out on Both Positive and Negal\ivc Clock

The MC140948 combines an 8-stage shift register with a dara -

. Data is shitted on the positive clock transition and is shifted
from the seventh $tage 1o two serial outputs. The Qg output data
is for use in high-speed cascaded systams. The Q’s output data is
shifted on the following negative clock transition for use in

Data from eaeh stage of the shifr register is latched on the
negative transition of the strobe input. .Data propagates through

Outputs of the ¢ight data latches are controlled by three-state
buffer_s which are placed in the high-impedance state by 3 logic Low

® Capable of Driving Two Low-Power TTL Loads, One Low-Power

-
MC14094B

CMOS msi

(LOW-»OWER COMPLEMENTARY Mos)

8-STAGE SHIFT/STORE REGISTER

L SUFFIX
CERAMIC PACKAGE
CASE 620
P SUFFIX
PLASTIC PACKAGE
CASE 648

ORDERING INFORMATION

MCiaxxxs Sutfix  Qanotes

E L Ceramic Pachage
? Plastic Pockage
Extendea Coerating
Temowrsture Range
C Limjtes Qoereting
Tamowrsture Aange-

-199-

MAXIMUM RATINGS {Voltages referenced 1o Vss. Pin 8).
Rating Symbol Value Unit
OC Suopty Voltage Voo 0.5 10 +18 Vde
1nout Voltage, Al fnputs Vin -0.5tw0 Vpo + 0.5 Vde
OC Current Draen oer Pin’ | 19 mAde
Overating Temperature Range — AL Dewce Ta -55 to *125 26
CL/C? Dewce 40 10 +85
Storsge Temoerature Aange Tyeg 65 to +150 °c
Output Parsiiel Outputs Serisl Outpuns
Clock Ensble Strobe Outa Qat Qy Qg Qg Thi:A device containg circuitry 1o protect
— the inouts sgainge damage due to high static
L 0 X X 3s 3s Q7 Bo Chg. voltages or alectric fieids: howaver, it is
A\ 0 X X s 3s No Chq. Q7 scvised thet normal precautions te taken
s N X No Che. [ No cig. Q7 No Chg, 12 av0id soolication of amy voltage hicer
than maximum rateg voitages to this high
f ! ! 9 g ON-1 a7 Na Che. E *® circyit, For Rroper openation it
A i ' 1 ! Qn-t a7 No Chg. i recommenced that Vin and Voo be
L 1 1 1 | NocCng. No Che. | No cng, Q7 som;":\',d 0 e range Vgg < (Vi or
- St . oyt 2{=]
;S. ;:",‘ Care Unused inputs amuse sveys be tisd o an
OOrCP i logi b tevel - dither
-A:mmamw.hmnlnuummmmhmmg.amm-mw Vs or vgey e Yol levet (0g
Q8 and Qg ss o Vool




MC14084B

o

ELECTRICAL CHARACTERISTICS

Voo Tiow 25%C Thign "
Chavactenstic P Symbat Vde Min Max Min Typ Max Min Mex Unet
Cuiout Voitage 0" Level vou 5.0 - 0.0% - Q 0.08 - .05 Vg
V- Vpgor0 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - [ 0.05 - 005
1" Leved Vor 5.0 4.55 - 495 5.0 - 495 - Vde
Vi —0of Voo 10 9.95 - 9.95 10 - 3.95 -
15 14.9% - 14.95 15 - 14.95 -
Inout Voitage© 0" Level Vie Vac
IVQ « 4.5 00 05 Vol 5.0 - 15 - 2.28 1.5 - 18
(Vg * 9.0 or 1.0 Vo) ] - 3.0 - 4.50 3.0 - 1.0
IVQ * 135 or 1.5 Vo) 15 - 40 - 5.75 40 - 40
1T Level| Vi
(VQ » 0.5 or 4.5 Vde) 5.0 35 - 35 2.1 - 3.5 - Vde
(Vg + 1.00¢9.0 Voc) 10 70 7 1.0 5.50 - 10 -
(VO * 15 0or 13.5 Vo) 15 11.0 - 1na 3.25 - 110 -
[Quout Drive Current (AL Device} on mAdc
Vou 7 2.5 Voci Source 5.0 -3.0 - -2.4 -2 - -1.7 -
(VOu *« 4.6 V) 5.0 -0.64. - -0.5¢ -0.83 - _-0.38 -
(Vo = 9.5 Vde) 10 -1.6 - -1.3 -2.28 - -0.9 -
(VOH = 135 Vde) 15 - .2 - -3.4 -8.8 - -2.4 -
(Vor = 0.4 Vde} Sink ‘oL 5.0 0.64 - 0.51 0.88 - 036 - mAge
(VoL » 05 Vac) 10 16 £ 1.3 235 - 0.9 -
Vo = 1.5 Vde) 15 T a2 - 34 38 - 2.4 -
Outout Orive Current ICL/CP Devsce) 1OH mAde
{Vou * 2.5 Vdc) Source 5.0 -2.5 A -2.8 4.2 - -7 -
{VgH = ¢ 6 Ve 5.0 -0.52 - -0.44 -0.88 - 036 -
{YoH = 95 Vde) 10 -13 - =11 -2.25 - k- -
(Vo = 135 Vac) 1 15 B F] - -3.0 -8.8 - -2.4 -
(Vo » 0.4 Vocr Sink oL 5.0 0.52 - 0.44 0.e8 - 0.36 - mAde”
(Vor * 0.5 Vae) 10 13 . LA 2.25 . c2 -
{(Vor « 1.5 Vac) 15 38 - 3.0 8.8 7 2.4 -
inout Current. (AL Oevece) hin 15 = t0 - £0.00001 | :00 - ¢V 0 uAde
toput Current (CL/CP Oevicel . hin 15 - £03 - :0:00001} :03 - 1.0 wAde
1nout Capacitance Cin - x = YY) 7.5 - - of
(Vin = O)
Queescent Current [AL Devicel oo 5.0 - S0 - 0.005 50 - 150 uAde
{Per Package) 10 - 10 - 0.010 10 - 300 |-
- 15 - 20 - 0,015 20 - 500
Querscant Current ICL/CP Ogwrce? oo 5.0 - 0 - 0.008 0 - 150 aAdac
(Per Package) i0 - 40 - 0.010 40 - 300
15 - 80 - 0.015 30 - 600
Totaé Supoty Current®*t It 5.0 IT = {43 uA/kHZI 1 + Ing sAde
(Dvname plus Quiescont, 10 Iy = {14 wA/KHZ) ¢+ Ing
Per Package) 15 IT = {140 wA/KN2ZI t ¢ 1
{Cy_ = SO pF on #i) outpurts, sl
bestfers sadtching)
3-State Outout Leskags Current L 18 - [ 04 |- [ :omm[ 104 , - ] £12 | paAcc

*Tiow * -559C for AL Device, 40°C for CL/CP Dwwes.
Thigh * +125°C lor AL Device. *85°C for CL/CP Device.

SMArse TR Ty 309Ci 100 fOr worst-case input combinstron,

rome Margen tor both 17 and “0° levet = 1.0 Vde min @ Voo *50va
2.0 Véc min @ Vg + 10 Vac

25 Vecmin@ v
TT2 zaiculste total SUPPly current at 1osds Other than 50 eF:
ITICL) * IS0 BF + 1 x 10-3 {Cy_ -50) Vgt

0D *!5Vae .

where: IT is in uA {Der packace), Cy in pf, VDo in Vec, a0d 1in kH2 is inout frequency.
**The lormules given ars or the Typicsl charactenstics onty at 25%¢C,
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MC140948B

SWITCHING CHARACTERISTICS® (C_ = 50 oF. T» = 25°C}

Voo
Characterstic Symbot Vde Min ‘Typ Max Unit
Qutout Rise ang Falt Time TLH. ns
TTLH. STHL ™ 1135 avof) €y - 33 ns ML | 58 - 100 200
ITLH- STHL * {05 n/oF] Cy_ + 20 ns T} - 50 100
ITLH. {THL ® (0.4 nt/oF) Cy_ + 20 ns 15 - 0 20
Propagation Detay Time PLM. P ns
Clock to Sensl out QS
PLH. tPH * (0.90 ns/pF) C_ + 305 us 50 - 350 00
PLH. tpHL = (036 as/pF) C + 107 ns 10 - 125 250
PLH. PHE = (026 nt/pFI C | + 82 ns 19 - s 190
Cloc¥ 10 Sar1ad out Q'S
1PLH, tPHL = 1080 ns/oF) C + 350 ns S.0 - | 230 460
PLH. tor L © 1036 ns/pF) C(_ + 149 ng 3 - 110 220
TPLH. PR * 1026 ns/DF) Cy_ *» 62 ns 15 - 75 150
Clock to Pacastel cut
tPLH. tpa * 10.50 ns/pF) C_ = 375 ns 50 - 420 840
PLH. tPrL * 1035 ns/pF) C * 177 ns 10 - 165 390
LML PR * ‘026 nwoFI C_ + 122 ns RE - 135 270
Strooe 1o Parasiet aut
tLH, 1oy * 1090 AwpF) C_ - 245 ns 3.0 - 290 S80
(PLH. tPHY * 1036 ns/pFYC ~ 127 ns 10 - 145 290
PLH. tPHi * 10.26 ns/OF) C_ * 87 ns 1% - 100 200
Qutout Enacie 1o Cutout
tpr2, P2y = 1090 ns/oF) C = 95 ns $0 - 140 280
tPHZ. tpZL * 1036 nd/pFI Cy + 57 ns 10 . - 5 180
(P2, t2z 026 ns/DFICy 4208 13 - SS 110
tPLZ. tPZi = {0.90 ns/oF) C_ > 180 ns SO0 - 228 450
PLZ. P2 * 1036 ns/oF} C + 77 0y 10 - 95 190
1P Z. tPZH = 1026 ns/pF) Cy + 57 ns 15 - 70 140
Setup Time Yy ns
Data in 10 Clock S.0 125 & ¥
10 55 .0 —
15 35 20 o
Clock Putse whdth, Miwgn Wi 50 200 100 - as
10 100 3 50 N
- 15 83 40 =
Clock Rise Time triet) 5 15 - - us
10 3.0 - -
1S 5.0 - -
_Clock Puise Freauency fes 50 - 2.5 1.25 MHz
10 - 50 25
15 - 6.0 3.0
Strobe Puise Width twi S0 200 100 - ns
10 80 40 -
15 70 35 -

*The formuta grven 15 for the typwcal characternistics onty.

3-STATE TEST CIRCUIT

For For
PHZ PLZ
and ang
PIH PZL
vss Zoo
!
0.E.0— ?, N
Data O——
- —-—+—-——00u(ou(
X 30 pfF
Clock O— <.
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BLOCK DIAGRAM

Ragitter Stage 1 Gatch t J State Qutfer 1
_____ e e it T oo R S
{—Clocl Clock _I Enooc | —}
! |
2 | i
Serist |
Qetain } 4 Qt
!
!
J
15 :
S ——
g::;\:: 2 Register Stage 2 Letcn 2 . © 3State Bufter 2 S az
3 Regtster Stege 3 Pt Laten 3 : J-Seate Butter 3 — 6.Q3
Ck i
Regirter Stage 4 —1 Latch 4 1] 3-State Butter & - 7 Q4
Chs 8
Regriter Stage 5 — Latch § A-State Gutfer < —14 QS5
S—
s Regrster Stage 6 o Laten 6 1 3.State Butter § 13 Qg
4 Aegister Stage 7 Lateh 7 3-State Bulfer 7 ——12 Q7
1 | ] _
l’ Register Stege 8 > Latch 8 1 J-State Buifer @ I-— it Qs
| ] i Clock
Clock Clocx Strobe Strobe
10 Qg
3 - Clock
Clock
Cloek
1 Strode *Inout Protection Dioces
Strode i 9 Qg
Strobe

OYNAMIC TIMING DIAGRAM

WM

G crox s0% J

'w i | '
®J\\|“‘/ _L’ (<. :! U

@i P, W

Output
Enabie J
F—tPHL teen
0% .

tPzZL
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- MC14512B

8-CHANNEL DATA SELECTOR

The MC145128 is an 8channel data selector constructed with
MOS P<channel and N-channel enhancement mode devices in a
single monolithic structure. This data selector finds primary appli-
cation in signal multiplexing functions. It may also be used for
data routing, digital signai switching, signal gating, and number
sequence generation.

Quiescant Cyrrent = 5.0 nAVpackage typical @ § Vde
Moise immunity = 45% of VDD typical

Oiode Protection on All Inputs

High Fancut > 50

Singie Supply Operation — Positive or Negative

3-State Outpur {Logic **1”, Logic “0", High Impedancs)
Suoply Voltage Range = 3.0 Vdc to 18 Vdc

Capabie ot Oriving Two Low-power TTL Loads. One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

® & o & 0 0 o o

CMOSs MSI

{LOW-POWER COMPLEMENTARY MOS)

8-CHANNEL DATA SELECTOR

MAXIMUM RBATINGS (Vottages relerenced 1o Vgg)

L SUFFIX PSUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

QRDERING INFORMATION

MClaxXxXY3

Raung Symbol Value Unit
OC Suoply Voitage Voo 05 -18 Vdc
Inout Voltage, Al Inouts Vin 05t vpp + 0.5 Vdc
OC Currant Dran oee P1a 1 10 mAdc
Ogerating Termoerature Range — AL Davice Ta -55 to «125 %L

CL/CP Davice -40 to +85
Sturage Temoersture Range Tsg -85 to 150 °c
TRAUTH TABLE

[ 3 A [INHIBIT[OISABLE Z

[} a -] a. Q X0

o fa 1 [ o X1

o 1 -] [} [} x2

-] 1 LI 1 Q x3

t 2] ] [ ] Q X4

i 4] 1 -] a x5

1 1 Q Q Q x8

1 1 1 Q 0 x7?

2 E) ° [ -0 )

° ° ° ° i ‘Im:_'::n"

3 = Oon‘t Care

Suthix  Denotes
E L Cerammic Pacrage
?  Prasme Package
A Extengea Ooersting
Tempersture Aenge .
€ Limviea Operating
Tamoerature Aange
PIN ASSIGNMENT
—
13 X0, Voo =318
2 Xty Ois =3 15
3 cgx2 ZE3 14
4 C33 X3 cCl=13
S ] x4 8312
6 CIXxs ALZT 11
7 33 x6 tnh {2 10
8 Cvgs X739

This device contans arcuiry 1o protect the

inputs sguinst camage due to high strtic volt-

3qes or electric fieids: however, it is advised that

normal precautions be taken to avosd aoplca-

ton of any voitage Migher then maxsmum rated
itages to thes high i e arauit.
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MC14512B

~ ELECTRICAL CHARACTERISTICS

Voo Tiow" 25°¢c Thigh®
Charsctarittic Symboi | Vde Min Max Min Typ Max Min Max Uniz
Output Voitage "0 Levet | Vor | 5.0 - {005 | - ) 0.05 - 005 | vac
Via =Vpg or 0 10 - |oos | - 0 008 | - 0.05
15 - 0.05 - 0 0.05 - 0.05
"1 Levet vou 50 495 - 495 50 - 495 - Ve
Vin=0o0r Vpg 10 | 9.95 - 9.95 10 - 995 -
15 14,55 - 1485 15 - 1495 -
1nput Voluge # “0" Level Vie Vae

(Vo =45 0r 05 Voo 50 - 15 - 225 15 - 15

(Vg =90 or 1.0 Vac) 10 - 30 - 450 30 - .30

Vg = 135 oc 1.5 Vde) " s - 40 - 6.75 4.0 - 4.0

“17 Lavet Vin Vee

Vo 205 o 4.5 Vae) 50 35 - 35 275 - 35 -

(Vg = 1.0 or 9.0 Vae) 10 70 - 7.0 550 - 7.0 -

Vo =15 0r 135 vac) 15 110 - 110 B82S - 110 -

Qutout Drive Current (AL Cevice) 10M mAge

Vou =25 vde) Source 5.0 =52 - -10 -17 N -0.7 -

(VoM = 4.6 Vac} 50 -0.28 = -02 -0.36 - -0.14 -

{(Vou =95 vde X 10 -0.82 - -05 -09 - -035 -

(Vou = 138 vae) is -18 - -1.5 ~35 - -1 -

(VgL =04 Vac) Sink oL S0 {084 | - | o051 0.88 - [036 | ~ |macge

(VoL =05 Vae) 10 1.6 - 13 225 - 0.9 -

(Vor = 1.5 Vae) 15. | 4.2 - 34 83 - 2.4 -

Outout Drive Current (CL/CP Devies) . lon mAac

(Vou = 25 Vde) Source 5.0 -1.0 - -08 -1.7 - -0.6 -

(VOH =~ 4.8 Vacl 50 -02 - -0.16 -036 - -0.12 -

{(YOH = 95 Vde} 10 -05 - -0.4 -09 =3 -03 -

(VQH = 135 Vae) 15 =14 -~ -12 -35 - -1.0 -

VoL =04 Vae Sink | oy | 5o los2 | - | oas | oss - lo3s | = [mace

(VoL =05 Vde) g 10 1.3 - 1.1 225 - 0.9 -

IVor = 1.5 Vde) L e - 3.0 3.8 - 24 - .
Inout Current (AL Devica) in 15 - 0. - £0.00001} =0,1 - 210 | sAde
nput Current (CL/CP Dewice) Lin is - 0.3 - $0.00001| :0.3 - 1.0 | uAde
Input Capecitancs z Cirg - - - - 50 7.5 - - oF

(Vi =0}

Quiescent Current (AL Dewca) ‘oo S0 - 5o - 0.005 50 - 150 | nAde

{Per Package) 10 - 10 il g.010 10’ - 300

15 - 20 - 0015 20 - €00
Quiescent Current ICLICP Device) oo 5.0 - 20 - 0.006 20 - 150 | wAae
(Per Package) . 10 - 40 - 0.010 40 - 200
15 - 80 - 0.015 80 -
Tata Suppty Current®*1 ir 50 Iy ={0B uA/kH2If + Ing uAde
{Dynamic olus Quiescont, Per Package) 10 1T = (1.6 sA/RHZ)t + 190
{Cy_ ~ 50 pF on ail outputs, all buffers 15 . T = (2.4 pA/XHE + 10
switching)
Three-State Laaksge Current T 15 - :0.3 - 20.00001} :0.1 - 130 | pAcc

(AL Oevics)

Three-Stets Lsakage Current " rL '5 - 10 - +0.00001| :1.0 - -2 nAde

[CL/CP Device)

*Tiow = =55°C loc AL Devics, -40°C for CL/CP Device.
Thign = +125°C for AL Device, +85°C for CL/CP Oevica,
=Noise immunity soecified for worrt-case input combinetion.
Noise Margin for both “1* ang ~0~ level = 1.0 Vdec min @ Vop = 50 Vac
2.0 Vde min @ Vpg = 10 Vde
25 Vde min @ Vg = 15 Vae
770 calculsta total supaly cucrent st losas othar ten S0 pF: -
ITICL} = IT(50 oF) + 1 X 10-3(C_ - 50) vt
where: IT it in uA [Der peckage), Cy inpF, VpQ in Vde. and tin kHz it input frequency,
* “The formuias given are for the Typical charscteristcs oniv st 25°C,
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SWITCHING CHARACTERISTICS® ICy ~S00F. T4 = 25°C)

Al Types
Cherscteristic Symbot Voo Typ Max Unit
Outout Riwe Time ‘T m :
TLH = {3.0 n/pF) CL+25ns 50 - 228 380
TUH = (1.5 na/oF) Cy + 12 08 10 110 180
ITLH = 1.1 ot/pF}C +8 ms 15 80 10
Outout Fal Time THL m
THL = (1.5 awpF) Cy+47as 5.0 130 200
© YTHL = (0.75 nupF) CL+24m 10 [ 100
‘THL = (055 ns/pF) Cy +17 ns 15 50 80
Turn-Otf Oetey Time thLH ns
tPLH * {0.9 n/pF) C_ + 211 ne . 5.0 ks 850
PLH = 103 a/oF) C + 70 ns 10 125 2%0
tPLH = 1023 nt/oF) C_ » 54 ns 15 8s 170
Turn-On Delay Time PR ns
tPHL = 12.7 as/oF) Cy_ *» 184 ng 50 330 850
tPHi = 109 ns/DpF Cy + 61 ns 10 125 250
IPHL = {0.68 ns/pFl C =~ 47 ny 15 8% 170
3-Stats Qutput Detay Times PHZ, tPLZ, 50 &0 56 . as
17 or “0” to Migh Z, and hZM, PZL 10 35 100
High Zto 1" or 0™ 15 20 75
*The formuts grven it far the typicat characteristics anly. Y
FIGURE 1 — POWER DISSIPATION TEST CIRCUIT ANO WAVEFORM-
0=y Disacle
$———Of Innibt z -ol
= oA G4
s =
c =
X0
R X1
-ise ™
Vin SO% Genarstor 33
s0% x3
|~ Duty x4
Cycle X5
X6
x7?
i"ss
FIGURE 2 — AC TEST CIRCUIT AND WAVEFORMS
; . 20 ne 20 e
—_—Vap
(~O——t Dlssbie ingut .
OmagmO=d | nRIDIT 2 '—1 - E——-’“ Vs
O—o—a e L LI
op I o
o1 C = Qutaut
Ot Ot X O (Tests 1 and 2N
Putre- x1 —Vor
Generatoe [© 1O, —tTLRH
x2 ‘n.n——* | tp
—O0—t x3 Inout Connectiom for t, tf, oL K. ML V"L
oM
Po—{ x4 TESTINMIBIT] A | X0 Qutout
g — (Teex 3}
Xxs f 26. | Gaa|vgp Vou
o—1 xe 2 Gns | ra.|vgg .
0 x7 . 3 Gna | Gna| ra. JTLH =y tTHL
——i Vss
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FIGURE J ~ 3-STATE AC TEST CIRCUIT AND WAVEFORM

Voo;

1
3-STATE MOOE OF OPERATION

Puise
Gencrator Voo
“ Osente L !
vooi O tAPIDL zZ i
po—t A Cy . - etz
1\| x () PLZ ""' i ! v
53, ° = . i som O
o—¢c Qutout 1oy ‘ VoL{=2svevpo sv.
xe s2 CPHZ ——t e oy trzm 10V, ana 18V
sS4 —0— x1 . i = 2v®vpg SV
bo— x2 i Outout ' e { Vosis svevgy tov
? o X2 2 vgg 1(109. " =~ 10V@Vgpe 1SV
vss L o xe : i oL
88 T A . Switch Positions for 3-State Test
o xs TEST s1 52 53 54
pO—{ X7 TPz Qoaen Closea Closeq Qoen
L2 Clossd Coen Qpen Closeo
Vss tpZL Closes Qpen Coen Closea
L.  tpzm Qgen Closea Closea Open
LOGIC DIAGRAM
Selected C;-::
Devica [
13 ‘oo
12 ) : MC148128} T
o i -
1t ¥ [ o] 18 1% r—"_—’—
A Do RN R e BT S 1 g LI
X0 k&-—%—‘ ! hr‘Q—L"—‘g e
i t ¥
> o+ i i} 7 MC145128 g
X1 oo D . ,_“Q-Sf Voo
3 ' ! i ,r ! ! P 1:_] Olsstted
! i r
%2 0f ot ! E -y ! _ oL -
™ | : r_J-——u MC145128
. . ! l 2
x3 o—{>o
s .

€
Ll_JT

X7

X

Qutput termineis of seversi MC145128
8-8it Data Sl 3 can be
to 2 single ceta bus 2 shown. One
MC14512B is seiscted by the. J-stam
controf, and the r-m-in:ng devicest ere
disadied into s high imoedance “off™
state.-The aumber of 8-bit dats selectors,
N, that mey beconnected 10 a bus line
is ostermined oy the output drive
axnrnt, 1op. J-sate or disadls outpyr
loekage current, i1y, snd the losa.
axrent, i, required o drive the bus
line {inciuding fanout to other device
inouts), and can be ceiculsted by:

Jloo-iu
ITL

N must be aaiculsted for both hagh snd
low logic saate of the bus line,

N +1
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MC145308

DUAL 5-INPUT MAJORITY LOGIC GATE-

The MC145308 dual five-inout majority logic gate is constructed

with P<channel and N-channe} enhancement mode devices in asingle
monoalithic structure. Combinational and sequential logic expressions
are easily implemented with the majority logic gate, often resulting
in fewer components than obtainable with the more basic gates. This
device can also provide numerous logic functions by using the W and
some of the logic {A thru E) inputs as control inputs.

®- Single Suppty Operation — Positive or Negative

L 3
L
Ll

Quiescent Current = 0.5 nA/package typical @ 5 Vde
lnput Impedance = 1012 ohms typicat

High Fanout > 50

Diode Protection on Inputs

Noise Immunity = 45% of Vnp typicat

Supply Voitage Range = 3.0 Vdc to 18 Vde

Capable of Oriving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Bated Temper.

CMos

SSi

(LOW-POWER COMPLEMENTARY MOSs)

DUAL 5 INPUT MAJORITY

LOGIC

GATE

L SUFFIX
CERAMIC PACKAGE
CASE 820

P SUFFIX
PLASTIC PACXAGE

CASE 548

OROERING INFORMATION

MC14X X X8

=

A

[+

Sultin

Oenotes

Ceramic Pacxage
Plastic Package
Extenged Oversting
Temcersture Range
Limited Operating

Temoersture Rsnge
ature Range

MAXIMUM RATINGS (Voltages referenced to Vgg) 8LOCK DIAGRAM

) Rating Symboi Value Unet sw
. “ | OC Suooly Voitage Voo 050 »i8 Vde 1
' 1 v Al 1 . 0.
nOut Voltage, nputs Vin -0 510 Vpp = 0.5 Vde | ' A
OC Current Drain per Pin ] [ 10 m:dc 2 ) 7,
Operating Temperature Range - AL Dewvrce T A -55 10 #1285 C 10 e Mg z
CL/CP Dewnce -40 (0 +85
4 0—p
Storage Temperature Range Tog -85 10 +150 Sc & 4
T Z-Mg QW= ABCHABO+ABEACD
ACE+ADE+BCO+8CE~
BOE~COEIOW
9 O—of
LOGIC TABLE A
100——ig
INPUTS A 83 C O E w Z "M o—ic Mg 18
For alt comormations of inouts wheve three z
1 O]
OF MOore tNOULS are logical O g 12 o 4
' : ! 9 130—1{€
For alt comownauons of inouts where three ] ) |
Of MOre INOULs sre lagical *"1°° 1 1
14
w
- ‘Mg is .nlogicd"‘l" if arvy three or more
inouts are logical "1,
O = exciusive NOR = Exciusns OR .
TRUTH TABLE
This device contains circuitry 10 protect the iNDUTS against damage due to high Mg w Z
saatic voltages or electric fields; however, it is aavised that normal precautions be r e 3
- Bken (0 svoid soolication of sy voltage higher than maximum rred vottages to ° 1 °
T3 high-imoeasnce circuit For proper . it is ¢ Ced that V;, 1 a 'y
400 Ve Do constrmned to the range Vss < IViqor Vol < Voo- 1 1 1
Unused inputs st be tied 1o an soproorate logic fevel (e.0., Vss or Vpol. .
A Voo = Pin 16
Vgg=Pin 8
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ELECTRICAL CHARACTERISTICS :
Voo Tiow" 25°C Thrigh’
Charactenstic Symbdoi Vde Min Max Min Typ Max Min Max Unit
Outour Voltage “0" Level Voo 5.0 . - 0.05 - 0 0.05 - 0.05 vde
Via *Vppor 0 10 - .05 - 0 0.05 - 0.05
15 - 0.05 - 0 0.05 - 0.05
1 Leved Vor 5.0 4395 - 4.9% 5.0 - 495 - Vde
Via *0arVpg 10 9.95 - 9.95 10 - 9.95 -
15 1495 - 14,95 15 - 14 95 -
1nout Voltage# 70" Level Vie . . Vde
Vg * 3.5 0r 1.5 Vde) . 50 - 12 - 2.28 135 - 115
(Vg = 7.0 or 3.0 Vde} 10 - 25 - 4.50 25 - 24
Vo = 10.5 or 4.5 Vac) 15 - 3.0 - 8.75 3.0 - 28
: "1 Level]  Vip
Vo = 1.5 0r 3.5 Vac) s.0 38s - 3.75 2.75 - 3.75 - Vde
VO * 3.0 or 7.0 Vdc) 10 78 - 75 5.50 = 75 -
V@ * 4.5 0r 10.5 Vac) 15 12.1 - 12 8.25 % 12 -
Outout Orive Currentd AL Devicel 10K mAdc
(VOH * 2.5 Vae) Source 50 -12 - -1.0 .17 - 0.7 -
(VO = 4.6 Vicl) 5.0 -0.25 - 0.2 -0.36 - -0.14 -
(YOu = 9.5 Voel 107 | -082 - -0.5 -09 - -03s -
(VO = 13.5 Vae) 15 -1.8 - -1.5 -3.5 - -1.1 -
fVor = 0.4 Vo) Sink oL 5.0 (-7 S . 0.51 088 - 0.36 - mAde
(Vo = 0.5 Vde} 10 15 - 1.3 2.25 - 6.8 -
Vo * 1.5 Vel 15 42 - 34 8.8 - 24 -
Outous Orrve Current (CL/CP Cewice) 10H . mAde
(Vou = 2.5 Vde) Source 5.0 -0l - 08 |- =17 - 0.6 -
{VOH * 4.6 Vdc) 5.0 ~0.2 - Q.18 038 — Q.12 -1
Vou = 9.5 Vac) 0 .05 - -04.| —o09 - -03 -
Vou = 13.5 Vdo) 15 -14 - -1.2 | -3s ~. -1.0 -
(Vo = 0.4 Vac) Siak ‘oL 5.0 052 - 0.44 oss - 036 - mAdc
IVay = 0.5 Vdel 10 ~13 - 1t 225 ' - 09 - ]
(VoL = 1.5 Vo) . 15 3.6 - 3.0 38 - 2.4 -
Inout Current (AL Devxcal lin 15 - 2 0.1 - 20.00C01 | :0.1 - 1.0 uAdc
{nout Current (CL/CP Device) tin 15 .- 203 1 £0.00001¢ =03 - =1.0 #Adc
Input Caoecitance Cia - - - - s.0 7.5 - - pF
Vi = O
rescent Current (AL Oevice) oo 5.0 - 025 - 0.0005 025 - 7.5 uAde
[Per Package) % 10 3 0.50 - 00010 | 050 - 15
15 - 1.00 T 00015 1.00 a 30
Qumescent Current (CL/CP Device) oo 5.0 - 10 - 00008 10 - 75 uAdc
{Per Package) BT - 20 - 00010 20 4 15
15 - 4.0 - 0.0015 40 4 30
Totat Supply Curreat*t T s.g 1T = {0.75 uA/KHZ) £+ 10 uhdc
(Ovynamic plus Quiescent, 10 1T = {150 kA/kHz} f + g
Pec Package) 15 It = (225 uA/KHI) 1 + DD
ICy ~500F on alt cutputs, all . | .
Sutters switching) . =

*Tiowe = -559C for AL Device, 40°C for CL/CP Oevice.
Trign * +125°C for AL Device. +85°C for CLICP Oevice, .
INowe Immunity specified for worst-cese Input combination. Standerd family noise mergin
wecification is mat for say one input testad st 2 thme.
rTomevamnlo«hoMmSﬂoﬁ: "
TC) = 17450 oF) + 2 X 103 (C(_ 501 Vppt

weers: |7 it in uA (Der package), Cy_ in pF, Vg in Ve, snd fin kHz i input frequency.

"Th-hnml-uhmuv'onhowpialminiaomynﬁ'c,
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SWITCHING CHARACTERISTICS® {Cy »waf, Ty = 25°C)

{ Characteristie Symbeo! Vop | Min ; Typ | Mex Untt
i Outout Rise Time tTLH : ns
CTLH > 3.0 ns/0F} C =30 s 5.0 - 180 360
YLK ® (1.5ns/oF)C + 15 s 19 - 90 i
Tem = (1l ne/pFIC » 10 s 18 - &5 130
Qutput Fall Time ©OTHL nt
tTHL * (1.5 awpFICL + 25 rs $.0 - 100 200
try = 10.75 as/pF) C_ + 12.5 ns 10 - S0 100
TTHL = (0.55 ns/oF) € + 9.5 as 15 - 40 80
Propagation Oelay Time PLH s
A C.W=vp(: 8, E » Gnd: D = Puise Generator
ey = (1.7 ns/oF) Cy +» 290 ns 5.0 - 37s 960
'aLH = 1066 nu0F) C + 127 ns 10 - 160 400
tPLH * 0.5 ns/pF)Y C + 8BS ns 15 - 110 300
iy, = {1.7 ns/oF) Cy + 345 ns PRL 5.0 - 430 1200 ns
toyy, = (0.66 ns/oF ) T + 162 ns . 10 »- 195 5S40
Py = (0.5 as/oF) Cy_ + 95 ns 15 - 120 410
A, B.C, 0, E = Putse Generator: W = Vg PLH ng
WPLH* (L7 03/0F)C L+ 170 ns 5.0 - ! 258 640
tPLH = 10.66 ns/oF) Cy_+ 87 ns 10 - 120 300
(PLH ~ 0.5 ns/pFI Cy » 60 g 15 - a5 210
toHe = §1.7 ns/oF) Cy + 195 ns PHL 5.0 - 280 750 ns
tPHL = (0.66 ns/pF) Cy + 92 ns J sbds 10 - 125 330
tPHL * (0.5 ns/oF1 Cy + TS s : 15 - 100 250
A.8,C. D, E = Gnd: W » Pulte Generator PLH, ns
PHL, tPLH = (1.2 ns/oF} Cy_ + 145 ng PPHL S.0 - 230 S7S
IPHL, PLH = (0.66 ns/oF) C_ + 72 ns 10 - 105 288
PHL, PLH = 10.5n/pF) C_ + S0 ns 15 ~ 75 180

The tormuia given b loc the typical characteristics only.

. FIGURE 1 - POWER DISSIPATION TEST
CIRCUIT AND WAVEFORM

—_T‘OVDD
- 16?
———C0—1 A
-—O0— 8 z
———O——C _OT
- ° ’
Ga::::oc - —O—& ICL
PO W
. 0] & =
r——O0— 8
p——C—C z
—0C——0 —O—I—o
—O—— €
—o—iw Cy
- i
20 e 20 ns 8 QVss =

f
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SEQUENTIAL LOGIC APPLICATIONS

COINCIDENT FLIP-FLOP

~507 -

x Y [Qnpey .
g ? g A flip-flop that wiil change onty when both inputs sgree.
1 0 Q
1 1 1
ASTABLE MULTIVIBRATOR
x Y | Qney ; " L4, | .
A flip-flop with three cumut conditions, where the thied state is
e ? 2‘7 in oscillation betwsen 1" and “0”. The period of oscillapon
Ay i is twice the delay 5f the gate and the feedback sement.
1 1 0
~.
COINCIDENT FLIP-FLOP B
W
t .
X Y t_|Qpet " i . e
. A The tiio-flop changes state onty when ait 1°s” or sl T's™ are
o a o 9 entered.  This conliguration may be extenced by cascading Mg
v s g el o Q™ | 9w to cover neinouts where sit inouts must be "5 o “Trs
? c ol 1| an | betore the cutput vill change. As an sxamole. this configuraton
o 1 o 0 Q, s umfui for controfling an n-stage up/down counter that is W cycle
N o 1 Q, from & minimum 10 meximum count snd beck again without .
3 1 1 ] Q, Hipping ovér {from all 13" to all “0's™.}
1 1 1 1
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SASIC COMBINATIONAL FUNCTIONS

S-INPUT MAJORITY LOGIC GATE APPLICATIONS

Each pack age tabeled Mg 15 2 singre maonity logic gate

__'r:—‘n i —":_ﬁ' ! uning hive nouts. A thru €, and one output Z.
=L e X R e
=< vs =S My
—0 l ~—0 ! 1 Msaionty Logic Gate Array -~ L. -
—ie —eE H ylding the symetnic lunction
of 1 theu 7 varisdtes true, sut
5-4nout Maroricy Gates ot 7 inout varisotes {X1, .. X7} =
w w
! l o ta.g, if any twoinout veciadles
! are true (logwesl 1), 21 ang
; j z ;: 22 are rue llogical 1) O ~{A
—a j}' . o-{e
s M3 s S Ms— 27
< —ic E
Jinout D;hmnrv Gater
w w
) —_— o v
D Rl ofx
1 — Z P— —_ 2 8
—a bl —ia ] C.Mg—7Z8
s 0R, =4 NORg o
€
4 |
3 10out OR Gate 3-inout NOR Gate
w -
LY 4 1 X
y — 0~ A
0 2 o 0 — 8
P £ 2z Mg C Mgr—25
A A L —1° *
8 AND5 —B NANO4 . » £
il ¥ | im A
3 Inout AND Gate J-Inout NAND Gate .
0~ A
DOUBLING THE WEIGHT OF INPUT VARIABLE A, N & g——za
w 8Y TYING IT TO ANY TWO INPUTS 9 o s
W . \ > £
—t A I y
- A zZ
1 L "0 D (aBsacta0r8coi® w
-—~C
o g—- A
Mg M 2 z3
] C Mg~
ro ¥ CORRELATION OF MULTIPLE SAMPLES 1 a H
° YWITH A TEST BIT
SO —A
F g 4 Carreintion of 60%, 0%, 100%
$3-—0 .
SA-dE ‘,)-4 1 1—A
=1 8
The gate will have » 1" output Mg Mg C Mg F_zz
w- it the tewt bit To matenes or cor- i °
To — relates with J, 4 or S of the samopie £
. Sits SO-54.
To —{A 2
a4 Correlation of 75%. 100%.
s2—{o ’
S3I—E -4 1 1A
1 14 18
Mg Mg g Mg —— 21
T° ™ . r— peed I
To A .
- z X1 'x3
i d}— Corratation of 100% x2 x4 xs X6 x7
$1 =0
2 E
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128-BIT STATIC SHIFT REGISTER

The MC145623 is a 128-bit static shift register constructed with

MQOS P-channiel and N-channet enhancement mode devices ;0 a single
monolithic structure. Data is clocked in and out of the shift register
on the positive edze of the clock input. Data outputs are available
every 16 bits, from 16 through bit 128. This complementary MQS
shift register is primarily used where low power dissipation and/or
high noise immunity is desired,

Diode Protection on Al Inputs

Noise Immunity = 45% of Vpo fypicai

Single Supoly Operation ~ Positive or Neqative
Futly Static Operation

Exceedingly Slow lnput Transition Rates May Be Applied 1o the
Clock Input

5.6 MHz Qperation @ Vpp = 10 Vdc

Cascadable to Provide Loager Shift Register Lengths — 1.5 MHz
Ooeration @ Vg = 10 Vde

Supply Voltage Range = 3.0 Vdc to 18 Vde

Capavle of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
atyre Range

CMOS Lsi

(LOW.POWER COMPLEMENTARY MOS}

128:8IT STATIC SHIFT
REGISTER.

MAXIMUM RATINGS (Voitages reterenced to vss)

L SUFBIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACY.AGE
CASE 832 CASE 848

ORDERING INFORMATION

Suftiz Denotes
E L Corsmic Pociage

P Plastic Package

A Extenced Oparsting
Temosrsture Range

C  Limited Opersting
Temoersture Range

MClaxXXX8

Rsting Symbot Value Unet
OC Swooty Vokege Voo -0.510 +18 Vde
Inout Voltage, Al tnouts Vin -0.5 to Vpp v 0.5 Vde
OC Current Orain per Pin 1 13 mAdc
Ocarating Temperature Range — AL Device Ta -55 10 +125 °¢
CL/CP Ciwce -40 to *85
Storage Temosnature Range Tirg =35 0 *150 Po

LOGIC DIAGRAM

TR

MEDUUEEE

—

an

9 048

B8LOCK DIAGRAM

Q18 p~————O10
ax p——o013
csgp——O0 9
Q64 O 1

120———— Dat»

Q112p———q 8
Q18 p——0 3

Pins 4 ang 11
AOT ymd,

Voo - Pin 14
Veg = Pin 7

=624 ~
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MC145628B

ELECTRICAL CHARACTERISTICS

Voo Tiow® 25°C ngu'
Charactensric Symboi Vde Min Mux Min Typ Max Min Max Unit
Output Voltage 0 Level VoL 5.0 - 2.05 - 4" 0 0.05, - 0.05 vae
Vin Vopor0 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - 0 0.05 - 0.0
‘17 Leved Vou 5.0 495 - 4.95 5.0 - 495 - Vdc
Vin OorVgp .10 995 - 9.95 10 - 9.95 | - -
15 14 95 - 14.95 15 C - 14,95 -

Input Voltage ® 0" Levet Vi Vde .
Vg » 4.5 or 0.5 Vace) 50 [ - 15 = .25 1.5 - L]

(VQ < 9.0 0r 1.0 Vac} ¢] - 30 - 450 3.0 - 3.0

(Vo * 13.50or 1.5 Vde) K] - 49 e 6.75 4.0 - 310

T1U Levet] Viy .

IVQ » 0.5 or ¢.5 vde} 5.0 35 - 15 2.75 - 18 - Vde p

{VQ » 1.0 or 3.0 Vde) 10 1.0 - 70 5.50 - 1.0 -

VO = 1.5 0r 13.5 Vael 15 1.0 - 119 8.25 - 1.0 -

Outout Orrve Current (AL Devicel oM mAge
(Vou = 2.5 Vo) Source 5.0 -1.2 - -1.0 -7 - -0.7 -

{(VOH » 4.6 Voe) 5.0 -0.25 - -0.2 -0.316 - -0.14 -

{You = 9.5 Vde) 10 -0562 - 08 -09 - .35 -

(Vo = 135 veel 15 ~1.8 - -1.8 -3.5 - -1 -

VoL.” 0.4 Vec) Sink oL 5.0 0.64 - 0.51 0.88 - 0.36 - maacc

{(Vor =05 vac) 10 16 - 1.3 2.25 - 0.9 -

(Vo™ 1.5 Vocl 15 4.2 -+ F 34 8.8 - 24 -

Ourput Orrve Curvent {CL/CP Dewce) 10 mAgc
(VoM = 2.5 Vec} Source 5.0 ~-12 - 0.8 ~-1.7 - -Q.6 - .
(VOr ~ 46 Véc) 5.0 ~-0.2 - -0.16 | -0.38 - ~0.12 -

(VoR * 9.5 Vel ¢ | -08 - -0.4 -0.9 - -0.3 -

Vor = 135 Vo) i -1.8 ~ - -1.2 =35 - -1.0 -

(Vor = 0.4 Voo) Sink oL 5.0 0.52 - 0.44 0.88 - 038 - mAGc

(Vo = 0.5 vocl 10 13 - R .25 - [+X:] -

(Vo ~ 1.5 Voe) 15 18 - 3.0 88 - 24 - T
Inout Current (AL Device) Lin 15 - :0.1 - £0.00001 | :0.1 = 1.0 uAde
Input Cusrent (CL/CP Device) lin 5 ] - =03 - 1:0.00001] :03 - :1.0 uAoc
{nput Capscrtance Cin - .- - - S.0 .15 - - of

B BV

Querscent Cutrent (AL Devsce) 00 5.0 - s.0 - 0010 5.0 - 150 nAdc

{Per Package) 10 - 10 - 0.020 10 - 300
15 - 0 = 0.030 20 - 500

Quiescent Curremt (CL/CP Devicel ols) 5.0 - S0 - 0.010 50 - 378 nAde

(Per Package) 10 - 100 - 0.020 100 - 750
is - 200 - 0.030 200 - 1500

Total Suopty Currene**t Ir S0 It < (184xA/kM2) I + 150 uAd
[Oynamic plos Quiescent, 10 IT * (3B1uA/kH2 ) ¢ 190
Per Package) 15 by = {552 uA/kH2} | + Ipp
{Cy, * SO OF on all outouts, all
builers sweiching)

*Tiowe * ~55°C for AL Dewice, 40°C tor CL/CP Device.
Thigh * *125°C for AL Device, +85°C for CLICP Dawice.
=Noise smmornity wcilied for worst-case inout combination,
Nowe Margsa tor both “1° and "0 levet = 1.0 Yde min@ Vg * 5.0 Voe
2.0 Vac min @ Vg + 10 Vae
2.8 Vde min @ Vg + 15 Ve
176 exiculate toeal sucply current at losde cther than 50 pF:
G ) = #7150 pF) + 4 x 10—3 (Cy_ —501 Vg pof
wiverw: 17 18 i wA {per oackagel, C_in 07, Vg in Vde, and fin kHZ is snout frequency.
**The lonmulas given are [0 the typecsl charactatistics only at 25°C.

This devics contsing circuitry to protect tha inouts sgense azmage due to high static voltages or electric fields: however, it i sd-
viasd thet normul crecautions be taken to svoid sootication aof say voitage higher than maximum ratad voltages to this Rign im-
Fadance circuit. For proper ooeration it is recommended thut Vie and Vo, be conftrsined ta the range Vgs € IV,
< Vpo- .

Untass inowts must sivreys be tisd to an scpraorists logic voltage level (e.¢., sither Vgg or Vpo).

in Of Vau
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MC 145628

SWITCHING CHARACTERISTICS® Cy, * 50 oF, T4 = 25°C)

[ Charscterirtic Symboi Voo Min i Typ | Maex Unkt
. Outout Rise Time ITLH i ns
H ITLH * (3.0 nt/0F) C_ ~ 30 ns 5.0 - 180 ' 360
| tTLH = 115 ns/oF) C - 15 ms 10 - %0 i 180
L= {11 ns/oFIC + 10 ne 15 - 65 : 120
Qutout Fall Time TTHL : nt
tTHL * (1.508/0F) Cy_ + 25 ny $0 - . 100 i 200
tThe = (0.75 ns/oF) C_ » 125 ns 10 - 50 {100
TTHL = 10.55 n/pF) Cy » 9.5 n¢ 1§ - <0 i 80
Proosganon Delay Time PLH, | ns
Clock 10Q tPHL !
tPLA, tPLL = 11.7 asipF) C > 515 ns 5.0 - 600 i 1200
IPLH, L " (0.66 ntlpFICy » 217 s 10 - 250 1 500
PLH, tPHL * 10.5 ni/oF) Cy_ + 145 ng 15 - 170 | 340
Clock Puise Width WH 5.0 6§00 30 ' - ns
{50% Outy Cycte) i 10 220 110 { -
i1 150 75 s -
Ciocx Puise Frequercy [ 50 - - 3 i 1.1 MMz
10 - 5.6 ' 3.0
15 - 8.0 : 4.0
Oata 1o Clock Setup Time tyu (1) S.0 -20 =170 - ns
. 10 =10 -64 -
15 0 -60 -
Lul0) 5.0 -0 -9 - ns
10 -10 -58 -
15 Q -48 -
Data 10 Cloek Moid Time th{1) 50 350 263 - ny
10 + 185 109 -
15 155 ' 100 - -
thio} * 50 350 267 - ns
~ 10 200 140 -
15 140 93 -

The tormula given is for the typreat characteristics only,

FIGURE 1 -~ POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS

Voo

Q16 b——O——
Q32
Q<s
Qase
Qaso

——C
O
=l
it L _L . i
Ot Clock a2 CLARCUIREL AR CLARE, =€
012!—01
1QVss ICL’T‘CL
L LL Ll L Ll L]

‘s Voo
Clocx
= Vss

O——— Data

VD?
(= Wy}

——— Vg
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MC145628B

TIMING DIAGRAM

P ’

Ne's = Pulw 1— —Pulss 18— —~Pulise 32 wPyive 128~

we s N/ N\ N\ S\

ais 1o /-1
g3z 12 m_
Qizs 3 S\

AC TEST WAVEFORMS

Pulse | b Putes 2 ——t ; Putse 16——te—bpuise 171~}
| - | ! Yoo
: ! !
Cloex 0% m _/—\_JW
oy Vss
e — twt
S *
2= Voo .
Daw in s0% /1‘-/ 50% 1
1 Vss
|
(0} — 1 |
> thio}
-- Y v
Sox  °0
%
Qs #° 16% v
= ss
torg ;_ —‘& :THL

[———Puim | ~——=p=—~Puise 2 Putm-18 ; !uhoﬂ-——J
! ! Voo
Cloex p. 50% 50% S0% $0%
I - - Vss
LT T wi !
>
- Voo '
Oata in SO% y 0% . - -
- — v
SS
Tt 1) ey !
——t i) t
ate . - £ sa%
- H h
) i
[y ey op— [

Note: The remaning Date-8it Outouts (A2, A48, O84. Q80, Q96. Q112 and Q128) wil occwr ot
Clock Puise 12, 48, 64, 80, 96, 112, 128 ln the same reistionshio as Q18.
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MC14584B

HEX SCHMITT TRIGGER

The MC145848 hex Schmin Trigger is constructed with MOS
Pchannel and N-channel enhancement mode devices in 2 single
monolithic structure, These devices find primary use where low
power gdissipation and/or high noise immunity is desired. The
MC 145848 may be used in place of the MC 140698 hex inverter for
enhanced noise immunity or to “square up” slowly changing
waveforms, .

& Quiescent Current = 0.5 nA typ/pkg @ 5 Vde
® Supply Voltage Range = 3.0 Vdc to 18 Vdc

o Capable of Driving Two Low-Power TTL Loads, One Léw-F_‘ower
Schotiky TTL Load or Two HTL Loads Over the Rated Témper-
ature Range

o Double Diode Protection on All inputs »
* Pin-for-Pin Replacement for CD401068 and MM74C14
& Can Be Used to Repla'ce MC140698

CMOS SSi

{LOW-POWER COMPLEMENTARY MOS}

HEX
SCHMITT TRIGGER

MAXIMUM RATINGS (Voltages referenced to Vss!

L SUFFiX
CERAMIC PACKAGE
CASE 632

P SUFFIX
PLASTIC PACKAGE
CASE 648

ORDERING INFORMATION

MC14XXXB __ ' Sutix Denotes

C Limitea Operyt.
Temoersture hn‘p\

Rating B Symboal Value Ut *
OC Suooly Volitage Voo -0.5t0 18 Vde
inout Voitage, All Inouts Vin | 0.5t vpp = 0.5 Vde
OC Cusrent Ocan per Pin 1 10 mAdce
Overatng Temoerature Range — AL Dewce Ta -55t0 *125 °c
CL/CP Oevice 40 t0 +85
Storage Temoerature Range Tixq -85 wo *150 9%¢

EQUIVALENT CIRCUIT SCHEMATIC
{1/6 OF CIRCUIT SHOWN)

This device contains circuitry (0 protact the inputs against damage dua to high
static voltages or slectric fields; however, It is advisad that normal precautions be
2k o avoid aoplication of any voitage Righer than maximum rated voitages 10
thie high imoedancs circuit. For proper operation it is recammendsa that Vig and
Vout e contrained to the range Vs < (Vip or Vol < Vpp.

Unused inouts must alweys be tied to an aopropriste logic voltage level (eg.,
sither Vg5 00 Vo).

LOGIC OIAGRAM

Vpo = Pin 14
Vgg = Pin 7
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ELECTRICAL CHARACTERISTICS

VDO T|°‘. . 25°C Thi’h d
Characteristic Symbol Vde Min Max Min Typ Max Min Max Unit
Ouwut Voltage “0" Levet Vor 5.0 - 0.05 - ] 0.05 - 6.05 Vde
Via* Vppor 0 10 - 0.05 - o 0.05 - 0.05
1s - 0.05 - 0 0.05 - 0.05
1 Level. vVon 5.0 495 - 495 5.0 - 495 - Vde
Vin*0orvpg 10 995 - 995 10 - 995 -
- 15 1495 - 14.95 1S - 14 95 —
Input Voltage® “0” Levat Ve Vae
: Vg = 4500 05 Ve 5.0 - s - 228 | 1s - 15
Vg » 9.0 o 1.0 Vach 10 - 3.0 - 450- { 20 - 3.0
Vg =135 0e:1.5 Vo) 1s - 40 hd 635 | 40 - <0
T T LT e[ Vg
VO » 0.5 or4.5 Vac) s0 | 1s - 35 75 - 3s: - Vde
IVQ * 1.0 or 9.0 Vacl 10 10 - 7.0 5.50 - 70- ~ :
Vg = 1.5 or 13.5 Vde) 15 11.0 — 11.0 8.25 - 110 -~
[Quraut Orive Current {AL Devicey [ mAde
" (VOM-~ 2.5 Vac) Sourca 5.0 -30 - ~24 | -42 - -1.7 -
(VoM = 4.6 Vac) . 50 [-0.64 - =05t | —0s8 - -036 -
(YOH = 9.5 Vec) - 10 -6 - -13 | -225 - -0 -
(Vom = 13.5 vea) : 15 —4.2 - =34 | 83 |- - =24 =
(Vgp, = 0.4 Vac) Sink oL 5.0 0.64- - a.51 0.88 - 036 - mAde
- Vo = 0.5 Vac) § 10 16- - 1.3 225 |- .~ 09 -
{Vor =1.5 Voci g 15 42 - LX) a8 - 2.4- -
. [Outoat Orive Current (CLICP Cevce) Ion 2.0 - ~{ mAdc
) (VoK = 2.5 Vdc) Source 5.0 ~25 - -2.1 —4.2 - -7 -
(VoM = 4.6 Vac) 5.6 |-0s52 = ~0.44 | -0s3- - -0.38 -
VOR-= 9.5 Voe) 10 -3 - -Lr | -228 - -09 -
Vo§ = 135 Veer - is -35 - 4| ~30 | -88 = —24 -
" (VoL =0.4 vdc) Sink.- low 5.0 052 — - | 04a | osga - 0.36- - mAde
Vo 05 vee) 3 10 13 - K] 2.28 - 0g. -
VoL, = 1.8 Vel 2 . 1s 386 - 3.0 LE] - 24- -

. {inout Current (AL Duvica) [ 15 - $0.1 -~ |20.00001] :0.1 — :1.0 | uAde
Incmt Current (CL/CP Devica) lin 15 d = £03 - $0,00001} 203 - 1.0 nAdz
Inpat Capscitance - Ciny - - - -~ 5.0 5 5 - -l

Vin =01 -
Quiwscant Current LAL Devica) oo 5.0 - 0.25 - _0.0008 025 - 75 RrAdC
(Per Packagel 10 - 057 - 0.0010 | 050 - 15
15 - 1.00 - 0.0015 | 1.00 - 30
Quesscant Current ICLICP Ogwice) 00 5.0 - 1.0 - 0.0005 1.0 - - 15 uAde
[Per Package) - 10 - 20 - 00010 | 20 | _ 15
- 15 - 4.0 - 0.0018 | 4.0 -~ 34
Towt Supply Cusrrant®*1 e EX IT= 1.8 sA/kH2) ¢+ 1pg. ... - - uAdC.
(Oynmic phus Quiescent, 10 I~ (I8 uAlXH2) f + loo- ‘e
Per Package) 15 i1 = (5.4 uA/KHz) t+ipp
{Cy_~ 50 pF on sitoutputs, al
Hysuresis Voltaga: vyt | 58 027 10-] 025-} o085~ | 10 02t 1.0~ | veer
. . 10 936- 1, 13. | 03a.] oo | 12, | 025 |-tz o
- — - 18- oI | 17 0.5G 1.1° 15. | osa 14+ )
Threshold.Voitage-
Pesitive-Goiny. YT+ | 50 19 35: 118 27 | 3Ae 17 34 | Vi
10 34~ | 100 23 53 (X~ 3z 894
. 16- §2- | 108 52 80- |.105- |- 52" | 105 |-
Negative-Going.. Ve 50 152 33. 18 at 12 15. 32 Vde=
10 30- | 8r 0. 48. 67 30 8.7
. 15 45 8.2 }- 48. 69~ | 98 4.7 [X:%

“Tiow * S59C for AL Devics, ~40°C for CL/CP Ouvice.,
Thigh = +125°C for AL Device, +85°C for CLICP Devics,
mmwﬂﬁhrmmwm

Nolse Margin for Both 1% and 0" levei =
1.0 Vo min @ Vpg = 5.0 Vde
20 Vdcmln.Voa- 10 Vee
25 Vde mih @ Vpg = 15 Vde

YTomuwmwnluammpr:
fr (CL) = 1150 oF) +1 x 1073 (c}_-50) Vppt
where: I1is ln gA (D'W),CLMDF,VDDMVQ
snd t in kHz Is Input frequency,
*The formulas given are for the typical charscraristdes anly at 25°C.
AVH = Ve -V {But maxirum veristion of Viy is oucified s
lows then Vvy mex = Vr_ min)-
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SWITCHING CHARACTERISTICS {Cy = S00F; T4 = 25%C)

Yoo
5 Charsctaristic Symbaol Vde Min Tye- Masx. Unit
Output Rise Time: LN 5.0 - 100 200 s
10 —- 50 100
15 - 40 K.
Output Fail Time TTHL 5.0 - 100° 200 ne.
10 - 50- 100~ -
18 - 40 80 -
-- | Propegation Oelsy Time . - PLM. PPHL 50 - 125° 250 -
. 10 - 50- 100 -
18- - A 80
FIGURE 1 ~ SWITCHING TIME TEST CIRCUIY AND WAVEFORMS'
. 2T ns !-— ‘T [ 20m
tnput 90% Yoo
Pulce- ey
Generasor RN S Ves
- - TN tLm
90% Vo
Outout. 50%
. 10%
.
" ol oL
~-
FIGURE 2 — TYPICAL SCHMITT TRIGGEWA"UCATION&
. / wdmee O lnee
Vin O——&»—o Veout- N ¥ 4
- (8) Schmite T riggers will sauare uo I (B3 A-Setwrrinr trigoer o Hrers mazime
Inouts with slow rise ona fall times. .. - notmi

ot Vi - Voo

v
Vout out

ity i P

vss
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FIGURE 3 — TYPICAL TRANSFER CHARACTERISTICS.

- Yoo =
3 LY
=
- K N —
-]
g X
oy
e a -
fad
. - - 5
—
A Jae/ bt
3
>
=]
i H
> By It [
! )
1 IL
b
[} : i
[] Vy-  V7s Yoo
- Vi
Vin. INPUT VOLTAGE (Véc}
U U = s P
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LINEAR TYPES LMU7, LM217. LM31T
INTEGRATED 3-TERMINAL ADJUSTABLE REGULATQRS

CIRCUITS

BULLETINNG. OL S 12518, SEPTEMBER 1977

(S,

Output Voltage Range Adjustable. ¢ Qutput Regulation Typicaily 0.1%
from~ 1.2Vt 37v

Guaranteed Ig Capability of 1.5 A
for TO-220 package, 500 mA for- : . L2 -
T0-202 package i *  Popular 3-Lead Packages:

* Ripple Rejection Typicalty 80 d8

®  Peak (f)utput Current Constant Over
Temperature Range of Regulator

Input RegulatiorrTypically 0.01%
Per Input-Volt Change

terminal assignments

LM217, LM317.. . KC PACKAGE LM217, LM317.. . KF PACKAGE

(ToP viEw) . - .. lToPvigw).
AL INPUT i = INPUT
C OUTPUT D) === OUTPUT
ADJUSTMENT ADJUSTMENT

TO-220A8 . T0-20248 -~ \\,v
N -

The: M1 17,.LM217, and LM317 are adjustable 3-terminal pasitive-voltage- requlators cagable of supplying 1.5 amperes
over a. differential-vottage' range-of 12 volts 10 37 volts_They. are exceptionally- easys tor use~and* require- only- two
external resistors to set the output voltage. Both input and.output regulation are-better tharr standard- fixed regulators.
The devices are packaged in standard tramistgr packages-that are easily mounted-and handled.” = - ' ’

needed_ AA. optional. output capacitor can be- added to improve transient'response. The adjustment terminal can be
bypassed to achieve very high ripple rejection, which is difficult to achieve with standard 3-terminal regulators.

Besides replacinl; fixed regulators, these regulators are useful in a wide variety of other applications. Since the reguiator
is floating and sees only the input-to-output differential voltage, supplies of several hundred volts can be regulated as
long as the maximum input-to-output differential is not exceeded. Its primary application is that of a programmable

The LM117 is characterized for operation over the full military temperature range of ~55°C io 125°C. The LM217 and
LM317 are characterized for operation from —25°C 10 150°C and from 0°C w 125°C respectively.
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TYPES LM17, LM217, LM31T
3-TERMINAL ADJUSTABLE REGULATORS

schematic
-0 1Nyt
- <
e
%
- —— Se
3
-0 OUTPUT
O ADJUSTMENT
Al) resistors vaiues shown sre nominsi and in ohms,
absolute maximum ratings over operatian temperature range (uniess otherwise noted)
LM117 LM217 LM317 UNIT
Input-to~output differential voltage, V) - Vo 40 40 40 \4
Co b g total dissi XC (TO-220A8) package 2000 2000
AR N Tt R — KD (T0-202AB1 package 1575 1575 m
Cantinyous total dissipation KC pack 20 20
at {or below) 25°C case = e w
temoerature (see Note 1) KD package- % 2 2
Operating free-air, case, or virtual junction temoerature-range- —55 10 150 —-25t0 150 0 to-150 °C
Storage temperature range- —65 to 150 —65 to 150 —65 t0-150 *c
- - |.Lead.temperature:1/16 inchv- .
KCor KO * o4
feorm cate for-10 seconds ' V& 77 =
NOTE 1: For ocperstion above 25°C freeair or c.u.urv;o-umu. rufer 10 Djufnnion Oeesting Curves, Figures 15 through* 17, pege104. .
recommended-operating.conditions.. 3
17 M
T 2z LM317 UNIT
MIN« MAX- MIN- MAX MIN MAX
- All packages. |.. b5 A e 5 10
Oumut current, I KC package- 1500 1500 mA
KO package- S00 S00
Ogperating virtual junction temperature. T ). -55 150 -25 150 0 125 ‘c
TEXAS INSTRUMENTS -1
INCORPORATLD



TYPES LM117, LM217, LM317
3-TERMINAL ADJUSTABLE REGULATORS

electrical characteristics over recommended ranges of operation virtual junction temperature-
{uniess. otherwise noted)

LM117,LM217 LM317

— PARAM Rie o TEST CONDITIONS?! . - uNIT
. ETE MIN' TYP MAX|MIN TYP MAX
. rationt —VQ+3ViodldV, T lTye2s'c - 001 002 0.01. 0041 o
nout regulation See Nore 2 To = 10 mA 1o MAX 002 005 0.0z 0.07
Vo- 10V, 1= 120 Hr 65 65-
Ri Vg 10V +~ 120 H a8
iople rejection o~ 10V, 20 Hr 6 80 6 80
10 -uF caoacrtor between ADJS and ground
Vo €5 V] KC and KO packages -] 15 5 25| mv
ip = 10 mA to MAX,
T)e 25°C, N : :
17 25°C. SeelNoe2 1 55y | KC 30 KD packages 01 03 01 05| %
R Q;mugro_qulatuons — - - -
VO's 5 V| KC ind XD packages 20 SO 20 70| mv
g = 10 mA 1o MAX,
Seyfigf 2 A 25V | KC and KD packages %
2 3 C.
Q . 0.3 1 03 15
Output voltage change~
PRy T = MIN o MAX 1 1 %
with temperature .
Output voltage:

After 1000 h at T) = MAX '
long-term drift 4 0.3 1 0.3 1| %
and V) — Vg = 40V

(see Note 3} &
Outut noise valtage 1=10Hz'10 10kH2, Ty = 25°C 0.003 0.003 %
Minimusr outut current |
ol VT = vg rdo v 5 s 35 10| ma
to maintain reguiation
= KC packa 1. 3 1. .
—Vp<1sV package S 2.2 S 2.2 .
KD package- 0.5 0.8 0.5 0.8
Peak output cusrent A
KC package- 0.4 0.4
—-Vo~40Vv
KD package 0.07 . 0.07 .
Adjusument-terminats -
5. 100 SO0 100§ kA
cutrent .

Change irr adjustment~ Vi=-Vg=25Viwcad Vv, N
! £ 0z s 02 S| uA

tarminal current to = 10 mA 10 MAX
) Helerence voltige- U CRER A\ 12 1,25 13f 1.2 128K 1.3) v
T toumut tor ACJL: ig =10 mA 10 MAX! P'< rated dissipation: # e

" TUnless-ctherwise-noted; these soecifications aooly- {or the-followsng test conditions= Vy — Vg » 5 V and.lg * § A lor the KC(TO-220ABX,
peckasge-and ig = 0.1 A forthe KD {(TO-202A8) package: Forconditions shawn ss MIN or MAX, use mc uoavoorhu value :ocemod:‘
mrmmcntﬂcwnim = SITTTTLAT I

*'wut reQuiation-is expressed here as-tha percentage change 1n cutout voltage Der 1-volt change at the 1nDutL,
NOTES: 2. lnout regulstion and oulDul rsgulation are Mestured uting.puisa. techniques-[ L, & 10 us. duty cycle € 5%) 10-limit changes-ir:
average- internsl dissipation., Quut voitage changes:. due (0 large Changes in internal JMIIDAthON Must be taken- inte sccouUNt"
separately, .
3. Since long-term drift cannot be mMesiured on the-individual devices Dror 10 shwoment, this soecification it not intended to bea
guarantee Or warranty. It is an engineering estimate of the sverage drift (o be expectad from lot to 1oL

1-112 TEXAs [NSTRUM ENTS
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PR FIGURE T—-ADJUSTABLE

TYPES LMU7, LM217, LM317
3-TERMINAL ADJUSTABLE REGULATORS

TYPICAL APPLICATION DATA

-
REG REG
p e out oV,
(e Moo 3 "3V T o
ADL =g Aw AeG
- Sizou
- - p- Ve e our O Vo
CTaat.f : e a oy - 201 Jav g o
twe Now A} had (&P $snm2 2 400!
$ A3 Inu 1 Huaa
> 630 1 atuf - a s
a2 ¢ ;L <2 VLF TS
= v Prvied ’I: WuF

TO1discharges C2
if output is thorted To ground:

- FIGURE 2-0-V 10.30-V REGULATOR=. FIGURE3-ACJUSTABLE REGULATOR
CIRCUIT CIRCUIT WITH IMPROVED
RIPPLE REJECTION

VOLTAGE REGULATOR

l R g2
rey uon T REG .
i 12 Ve - out \
Jux it 5 REG veo—din ouT | —9—o0Vo
v-o w our 4 - REG - 2 A1
A2 ¥ N our vo $12xn
ADJ 3 A
Sy 3100 "
Q 4 ‘&I Lr4
QUTPUT 24 A4
"‘T ADRIST ,i 1w /3 nwa
- e 4
FIGURE 4—PRECISION CURRENT FIGURES—-TRACKING PREREGULATOR=: FIGURE 6—1.2 t0 20-V REGULATOR>
LIMITER CIRCUIT" CIRCUIT L. e # ] CIRCUIT WITH MINIMUM:-
] PROGRAM CURRENT™
REGT AEG™ REG™—
« . Voo Ve YQ.. Vs .
Vo Ormmmt = our LT O—dqiN- oUT —o— O—piw=  ouT }——ovo
AD2 r ADS ADS-
- 5 ci2ere . T o p
1x .
! Minimum load current trom each output is 10 ma .

= All output voltages will ba within 200 mV of each other.

FIGURE 7—-ADJUSTING MULTIPLE ON-CARD REGULATORS WITH A SINGLE CONTROL

NOTES: A. Use of an inout bypast isr

if regulator is far from tilter cacacitors,

8, Usa of an autput cacacitor imoroves transient recoonse but is ootional.

C. vu' *quals the gifference between the outout and adjustment terminsi vaitages.

0. Output voltage is caleul trom e ¥ Vot VI.'(‘I v;f—- )
TEXASI INSTRUMENTS 1-13

MNORPORATED



TYPES LM117, LM217, LM3T7
3-TERMINAL ADJUSTABLE REGULATORS'

TYPICAL APPLICATIONS

- ALG agt Ags
arn . 24u
- Ve O—oiin
ADY
‘ A1 <
i 240112 — | |
a7
TRg controls output impedance of charger 28 kit ’
(' A2 = == =
z = Rg {1s —) - =
QUT S R1
The use of Ag allowsiow charging rates with a fully-
.

charged Datterys—-

27 FIGURE 8= BATTERY CHARGER CIRCUIT™ FIGURE:S~50-mA CONSTANT-CURRENT
) BATTERY CHARGER CIRCUIT =

. . Res . nec ReG
Yoo 15V
1o Oaed 8 ouT| —0- [ out —0 Vo Omemed iy out
A0J $ m g Ineow 200 1.3 guow A0 ; h
[ > 200 u ' woud et FRL 44n9
W Avervge- -
R3 — 12Veo
0 hus o LY ke g
R2 ¢ 3 . 1
27%a3 by S 4s0u 1
. 120 1 4 b
1 .
2N2908. __2;:.’ ) Spt
l w out 3 152
= REG T -
- . E This resistor. sety peak current (0.6 A tor 1 ()

FIGURE 12—-CURRENT:LIMITED

FIGURE 10—SLOW-TURN-ON 15-V FIGURE 11-AC VOLTAGE REGULATOR
. * REGULATOR CIRCUIT CIRCUIT 6V CHARGER~
- neG-
s e, i . 02u’ .
—_— ~Veo- Ne OUT v
ACS 4
REG™
P R . 3 arn B
T e out AAA
’ . ADde »
-] I iSVeY oo
REG
a.zu
L —tin out
03 — 2 a7uF
o T b ] ,
* St 10.F%
= T
208 o Sau
1 L
Lo = =
150u
200 oF ~ '\'4 " 1 Minimum 10ad current is 30 mA.
I f",‘ S §0acional capacitor imoroves ripole rejection
=
FIGURE 13--ADJUSTABLE 4-A REGULATOR FIGURE 14— HIGH-CURRENT ADJUSTABLE REGULATOR
Y
-l TEXAS INSTRUMENTS
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TYPES LM117, LM217, LM317
3-TERMINAL ADJUSTABLE REGULATORS

THERMAL INFORMATION

KC AND KD PACKAGES

FREE-AIR TEMPERATURE

DISSIPATION DERATING CURVES

KC PACKAGE CASE TEMPERATURE.
DISSIPATION DERATING CURVES

.22
~— 2000 “KC.(TOZ20AB) package g .
KE‘ 1800 Derating factor = 16 mW/°C ’f o N
i RgJa = 62.5°C/W & 18 . N
S 1800 2 R \
= 5 | g 18 :
3 9,1 2
a 1400 /;—o - ] -y -
g o, o Zoet—s ]
a 1200 "47 7 N L
T N X, g2 X
& 1000 = 2 Z o .
£ Je Fa N =
§ 80 \\Jj 3 8 N
Q =
c 600 3 g & N
3 e E
£ 400}« (T0-20248) package: < e , N
E 200  Derating factor = 12.6 mWFC \ > Derating fa«_naor =250 mW/I CC .
RoJA = 79°C/W- ’ above-70°C 1 .
0 A A A -y
25 50 75 100 125 150 % 50 75 100. 128 150
TA—Free-Air Temperature— C Te—Case Temperature— C.
FIGURE 15. FIGURE. 1_5
KD PACKAGE. -
CASE TEMPERATURE" |
DISSIPATION DERATING CURVES. |
2.0.= = 4
3 1.8 \ -
= KD - =
= 1.6 \
2 1a 43 \':_ LRy - :
32 -
: \
£ 10
é 0.8 L KD (TO-202A8) package \
€ Derating factor = 100 mwW/°C
2 08I above 130°C I
x 04
=
0.2
0
25 50 75 100 125 150
Tc~Case Temperature—"C
FIGURE 17
TEXAS INSTRUMENTS 1-us
INCORPORATED



ICL76 XX
ICL76XX Series Low Power

CMOS Operational Amplifiers

GENERAL DESCRIPTION

The ICL761X/762X/763X/764X series is a family of
monolithic CMOS operational amplifiers. These devices pro-
vide the designer with high performance operation at low
supply voitages and selectable quiescent currents, and are
an ideal design tool when ultra low input current and low
power dissipation are desired.

The basic amplifier will operate at supply voltages ranging
from 1V to 8V, and may be operated from a single Lithi-
um cell.

A unique quiescent current programming pin allows set-
ting of standby current to 1mA, 100uA, or 10pA, with no
external components. This results in power consumption as
low as 20uW. Output swings range 1o within a few miliivolts
of the supply voltages.

Ot particular significance is the extremely low (1pA) input
current, input noise current of .01pA/VHz, and 10120 input
impedance. These features optimize performance in very
high source impedance applications.

The inputs are internally protected and require no special
handling procedures. Outputs are fully protected against
short circuits to ground or to either supply.

AC performance is excellent, with a slew rate of 1.6V/ps,
and unity gain bandwidth of 1MHz at Ig=1mA.

Bacause of the low power dissipation, operating tempera-
tures and dritt are quite low. Applications utilizing these fea-
tures may include stable instruments, extended lite designs,
or high density packages.

SELECTION GUIDE
DEVICE NOMENCLATURE

ICL7exXX X X xX

‘I: Package Code

TV —T0-99, 8 pin

PA — Plastic 8 pin Minidip
PD — 14 pin Plastic Dip
PE — 16 pin Plastic Dip
JD — 14 pin CERDIP

JE — 16 pin CERDIP

Temperaturs Range
C=0Cto 70°C
M= —55°Cto +125°C

Vos Selection
A=2mV

- B=5mV
C=10mV
D=15mV
E=20mVv

BINTERSIL

FEATURES

¢ Wide Operating Voltage Range + 1V to =8V

* High Input Impedance — 10120

* programmable Power Consumption — Low As 20pW

® input Current Lower Than BIFETs — Typ 1pA

® Avallable As Singles, Duais. Triples, and Quads

. O‘itput Voltage Swings to Within Miliivolts Of V— and
v *

o Low Power Replacement for Many Standard Op
Amps

® Compensated and Uncompensated Versions

* Input Common Mode Voltage Range Greater Than
Supply Rails (ICL7612)

APPLICATIONS

® Portable Instruments

* Telephone Headsets

® Hearing Aid/Microphone Amplifiers
® Meter Amplifiers

® Medical Instruments

¢ High impedance Buffers

SPECIAL FEATURE CODES

= INTERNALLY COMPENSATED .

= HIGH QUIESCENT CURRENT (1mA)

=  LOW QUIESCENT CURRENT (10pA)
MEDIUM QUIESCENT CURRENT (100pA)
= OFFSET NULL CAPABILITY

=  PROGRAMMABLE QUIESCENT CURRENT
= EXTENDED CMVR

'<'UOZI—IO
i

INTERSH'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PAODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL 8E IN UEU OF ALL OTHER WARRANTIES, EXPAESS. IMPUED OR STATUTORY, INCLUDING THE #MPUED WARRANTIES OF

MERCHANTABILITY AND FTTNESS FOR A PARTICULAR USE

1 NOTE: A8 gpical veives have dean charsclenized Dut are not 1ested.

302060-002

XX9L101




ICL76XX

ICL76XX EINMERSIL

ORDERING INFORMATION

Number of Package Type and Sufftx
OP-AMPS In
Baslc 8-Pin 8-Pin Plastic
Part Package, and 8-Lead TO-99 MINIDIP solc DIP (1) Ceramlic DIP (1)
Number Speclal Features
(SEE CODES) 0°Cto -55°C to 0°Cto 0°Cto 0*Cto 0*Cto —-55'Cto
+70°C +125°C +70°C +70°C +70°C +70°C +125°C

SINGLE OP-AMP:
ICL7611 Cc, 0P ACTV AMTV ACPA DCPA
ICL7612 C,0,P,V BCTV BMTV BCPA DCBA

DUAL OP-AMP: ACTV AMTV ACPA
ICL7621 C.M BCTV BMTV BCPA

DCTV DCPA

TRIPLE OP-AMP: .

ICL7631 C.P
ECPE ECJE

QUAD OP-AMP:
ICL7641 C.H )
ICL7642 G L CCPO CCJD.- CMJD

ECPD ECJD

NOTES: 1. Duals and quads are available in 14 pin DIP paéﬁge. triples In 16 pin only.
2. Orderng code must consist of basic part number and package suffix, .g., ICL78118CPA,

Device Description “ Pln Assignments

TO-99 (TOP VIEW) 8 PIN DIP (TOP VIEW)
ICL7611XCPA | Internal compensation, plus (outline dwg TV) {outline dwg PA)

ICL7611XCTV | offset null capability '
ICL7611XMTV | and external g control
ICL7612XCPA
ICL7612XCTV .
ICL7612XMTV

0307-1 0307-2
*Pin 7 connected to case.
8 PIN DIP (TOP VIEW)
(outiine dwg 3A)

oFFseT[]_h 8| T Jloser
-N( ]2 1 vs
+IN(T |3 D_s { Tjour |
v-[T 4 s{ | JorFseT

Figure 1: Pin Contigurations

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OSUGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED iN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN UEU OF ALL OTHER WARRANTIES, EXPRESS. IMPUED OR STATUTORY, INCLUOING THE IMPLIED WARRANTIES OF
MERCHANTABIITY AND FITNESS FOR A PARTICULAR USE.

NOTE: Afl lypical vakses nave been charscterzed dut are ncl (ested.
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BINTERSIL

Davice Description

Pin Assignments

ICL7621XCPA Dual op amps with internal
ICL7621XCTV compensation; lq fixed
ICL7621XMTV at 100pA
Pin compatible with
Texas Inst. TLO82
Motorola MC1458
Raythean RC4558

TO-98 (TOP VIEW) * PIN DIF (TOP VIEW)
{outline dwg TV) {outline dwg PA)
v* OUT, —INg +IN,
al 1[ ] s

|l zl 3 lI

QUT, ~IN, +IN, Vv~

0307-8 : 0307-7
*Pin 8 connected to case.

ICL7631XCPE Triple op amps with internal

16 PIN DIP (TOP VIEW)
(outline dwgs JE, PE)

ICL7641XCPD Quad op amps with internal
ICL7642XCPD compensation.
. lq fixed at tmA (ICL7641)
Iq fixed at 10pA (ICL7642)
Pin compatible with
Texas Instr. TLO84
National LM324
Harris HA4741

compensation,
. ! !
gdjustal':)le lof ¢ SET V' OUT, «iN, -IN, SET OUTe v~
ame pin configuration as 6] sl ae] 3] az] m] o] e
ICL8023. I I
.-
A
-+
.
1l 2 3 4] s| s [ 8
NC  —iN, +IN, OUT. V' Joc  -INe N
SET
03079 .
., Note: pins 5 and 15 are internally connected.
14 PIN OIP (TOP VIEW)

(outline dwg JO, PD)

OUT, ~INy, +iNg V™ +iNe -INe OUT.

4| 13 tzl nl 101 9 8
-

<) @2

OUT, -iN, =IN, V" +iN, -INg OUT,

—
1 2 :I i[

?

" 0307-10

Figure 1: Pin Configurations (Cont.)

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBUGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LEU OF ALL OTHER WARRANTIES, EXPRESS. IMPLIED OR STATUTORY, INCLUDING THE IMPUED WARRANTIES OF

MERCHANTABRITY AND FITNESS FOR A PARTICULAR USE.
NOTE: Al peical vakes have been charactarized but are nof tested,

7-33
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ICL76XX BINTERSIL

!
INPUT SETTING ouTPuT
STAGE STAGE STAGE
]
| — r 1
oVv+
’ P
Ps l———-éa o—
" ® 900K g
® 1 orrseT @ v?- v
OFFSET D>——————————% Ps °r
ook A =
m:] P2
P3 }-ﬂ-[‘m
v+ | v
P
1 [ °
+INPUT. at n2 [— ’_{ I—
Cgr = 9pF
y- . 1} ouTPUT
Ce = 33_pF
v *
-INPUT A
£
4 né ns } {E\ls a7 = ] H}s mo:”-——{Em
X v
Table of Jumpers ns] 3
icLTe 11 B.F,H i }‘ gl 7Y x
ICL-7612 8,F H H
ICL-7621 C.E I 1 —ov-
ICL-7631 B.F.H o
ICL-7841 C.G
ICL-7642 AE

0307-11
NOTE 1: Offset nulling pins are not available on triple (ICL-763X) and quad (ICL-764X} versions.
Figure 2: Functional Diagram

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBUGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONOITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL 8E IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTCRY, INCLUDING THE {MPUED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: AN typecal vakses nave bean charsctonzad but are not tested.
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ICL76XX EINmnERSIL
ABSOLUTE MAXIMUM RATINGS Continuous Power Dissipation
Total Supply Voltage V¥ 0V~ .....ovveeiiininns 18V @25°C Above 25°C
InputVoltage .............ennen. V- —03toV+t +0.3V derats as below:
Ditferential Input Voltagelt! . £[(V+ +0.3)—(V— ~03)V TO-99 250mwW 2mwW/°C
Duration of Output Short Circuitf2l ............. Unlimited 8 Lead Minidip 250mW omW/°C

14 Lead Plastic 375mwW 3Imw/C

14 Lead Cerdip 500mwW 4mw/"C

16 Lead Plastic 375mwW 3mw/°C

16 Lead Cerdip 500mwW 4mW/°C

Storage Temperatufe Range —65°Cto +150°C

Operating Temperature Range

JCL76XXM . ooe i —55°Cto +125°C
ICL7BXXC ovetviienenirinatinannns 0°Cto +70°C
Lead Temperature (Soldering, 10sec) ............. 300°C

NOTE: Strasses above those listed under ";{bsolura Maximum Raongs™ may cause permanent damage 1o thg device. These are siress rabngs only and tunctional
cperation of the device at thase or any other conditions above ihose i d in the op ional of the sp is not implied. Exposure to absohrte
maxsmum rating conditions for extended periods may affect device reRability,

NOTE 1. Long term oflset voltage stability will be degraded i targe input differential voltages are applied for long periods of time.
2. The outputs may be shorted 0 ground or o either supply. for Vsupe £ 10V. Care must be laken to insure that the-dissipation rating is not exceeded.

ELECTRICAL CHARACTERISTICS (7611/12 and 7621 ONLY)

(VsupeLy = £5.0V, Ta=25°C, unless otherwise specified.)

Symbol Parameter Test Conditions " LLXB 76XXD Units
5 Min {Typ| Max| Min {Typj Max| Min |Typ{ Max
Vos Input Offset Voltage Rg< 100k, To=26"C 2 5 15 | mV
TMINSTAS TMAX 3 7 20
AVos/ AT{Temperature Cosfficient of Vos|Rs < 100kQ 10 15 25 pVv/°C
los Input Offset Current Ta=25C 0.5) 30 05| 30 05] 30
ATA=Cqz) 300 300 300 pA
ATa= Mgy 800 800 800
IsiAs Input Bias Current Ta=25C 1.01 50 1.0| 50 1.0| 50
ATA=C 400 400 400 { pA
ATA=M 4000 4000 4000
VoA Common Mode Voltage Bange |ig=10pAl1} +4.4 +4.4 t4.4
(Except ICL7612) Ig=100pA +4.2 4.2 4.2 v
IQ=1mA(1) +3.7 +3.7 +3.7
Vema Extended Common Mode lg=10pA +53 +5.3 +53
Voltage Range +53] - +53 +53
(ICL7612 Only) lg=100pA 5.1 —51 51 v
_ +5.3 +5.3 +5.3
lg=1mA -45 -¢5 ~45
VouT Qutput Voltage Swing (1) lg=10pA, R =1MQ
Ta=25C +4.9 +49 +4.9
ATA=C +4.8 +4.8 +4.8
ATA=M +47 +47 +47
lg=100pA, Ry =100k
Ta=25C +4.9 £4.9 +4.9
ATA=C +4.8 +48 +48 \
ATa=M +45 +4.5 +4.5
(1) lg= 1mA, R = 10kQ
Ta=25"C £45 +4.5 +4.5
ATa=C %43 £43 +43
ATA=M +4.0 +4.0 +40

INTERSR'S SOLE ANO EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN UEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLED DA STATUTORY, INCLUDING THE IMPUED WARRANTIES OF
MERCHANTAZILITY ANDFITNESS FOR A PARTICULAR USE. .

NOTE: ARl typicst vaksee have been charsclerized Dt are not tssted.
7-35
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ICL76XX

ELECTRICAL CHARACTERISTICS (7611/12 and 7621 ONLY) (Continued)
(VsuppLy = £ 5.0V, Ta = 25"C, unless otherwise specified.)

BINTERSIL

Symbol Parameter Test Conditions 76XXA 76XX8B 76XXD Units:
Min| Typ {Max|Min| Typ |Max|Min| Typ |Max
AvoL Large Signal Voltage Gain Vo= £4.0V, R = 1MQ
lg=10pA(1), T4=25°C |86 104 801 104 80| 104
ATA=C 80 75 75
ATA=M 74 68 68
Vo= $4.0V, R =100k
lg=100pA, TA=25°C 86| 102 80 102 801 102
ATp=C 80 75 75 dB
ATA=M |74 68 68
Vo= 4.0V, A= 10k
lg=1mAll), To=25'C 80| 83 76| 83 76| 83
ATaA=C 76 72 72
i ATpA=M 72 68 68
GBW Unity Gain Bandwidth lg=10pAl) 0.044 0.044 0.044 MHz
lg=100pA 0.48 0.48 0.48
Iq=1mA(1) 1.4 14 1.4
Rin Input Resistance 1012 1012 1012 1]
CMRR |Common Mode Rejection Ratio|Rg 100k, Ig=10pA(} 76 | 96 70| 96 70| 96
Rg&£100kN, Ig=100pA | 761 91 70| 91 70§ 91 d8
Rg< 100k, lg=1mA(1) | 66| 87 60| 87 60| 87
PSRR |Power Supply Rejection Ratio [Rg<100kR, lg=10xA(1) 80 | 94 80| 94 80| 94
Rg < 100kQ, Ig=100pA | 80| 86 80| 86 80| 86 ds
Rg<100kQ, lg=1 mAlY |70 77 70} 77 70| 77
on Input Referred Noise Voltage |Rg=100Q, {=1kHz 100 100 100 nV/vHz,
in input Referred Noise Cumrent  jRg=100Q, f= 1kHz 0.01 0.01 0.01 pA/VHZ
IsuppLy |Supply Current No Signal, No Load
(Per Amplifier) g SET= +5V(1) 0.01 }0.02 0.01 {0.02 0.01 |0.02
Ig SET=0V 0.1 {0.25 0.t {0.25 0.1 {0.25] mA
Ig SET = —5V(1) 1.0 | 25 1.0 | 25 1.0 [ 25
Vo1/Voz|Channel Separation Ayor =100 120 120 120 ds
SR Slew Ratel3) Ayor =1, C_ = 100pF
Vin=8Vp-p
lg=10pA(}), R = 1M 0.016 0.016 0.016} V/ps
lg=100pA, R = 100kQ 0.16 0.16 0.16
lg=1mAl1),R_=10kQ 1.6 1.6 1.6
t Rise Time(3) Vin=50mV, G =100pF
lg=10pAl), R = 1M 20 20 20 s
lq=100pA, Ry =100k 2 2 2
iq=1mAl1), Ry = 10kQ 0.9 0.9 0.9
Overshoot Factor(d) ViN =50mV, C_= 100pF
lg=10pAY, R = 1MQ 5 5 5
Iq= 100pA, R = 100k} 10 10 10 %
lg=1mAl, R =10kl 40 40 40

NOTES: 1. ICL7611, 7612 only.

2. C=Commercial Temperature Range: 0°C to +70°C
M= Military Temperature Aange: ~55'C to +125°C

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBUGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WAARANTIES, EXPRESS. IMPLIED OR STATUTORY, INCLUDING THE IMPUED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULARA USE.

MOTE: AF typical veRes have been characteraed ut are nof (estec.
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ELECTRICAL CHARACTERISTICS (7611/12 AND 7621 ONLY)
(VsuppLy = £ 1.0V, Iq=10pA, TA=25°C, unless otherwise specified.)

BINTERSIL

Symbol Parameter Test Conditions T6XXA 76XXB Units
Min | Typ |Max| Min | Typ |Max
Vos Input Offset Voitage Rg< 100k}, To=25"C 2 5 mv
TMINSTAS Tmax 3 7
AVos/AT | Temperature Coetficient of Vog | Rg< 100kl 10 15 uv/*Cc
los input Offset Current Ta=25"C 05 | 30 05 | 30 A
ATA=C 300 so0| P&
lgias Input Bias Current Ta=25'C 1.0 50 1.0 50 A
: ATA=C 500 soo| P
VeMmA Common Mode Voltage Range +0.6 +0.6 '
(Except ICL7612)
Vema Extended Common Mode Voltage +0.6 +0.6 ]
Ranga (ICL7612 Only) to to "
-1 -1.1
Vour Output Voltage Swing RL=1MQ, To=25°C +0.98 +0.98 v
ATA=C +0.96 +0.96
AvoL Large Signal Voltage Gain Vo= $0.1V, R = 1MQ
To=25C 90 90 d8
ATA=C 80 80
GBW Unity Gain Bandwidth 0.044 MHz
Rin Input Resistance 1012 1012
CMRR Common Mode Rejection Ratio | Rg<100kQ 80 80 .
PSAR Power Suppty Rejection Ratio Rg <100k 80 80 dB
en input Referred Noise Voltage Rg=100Q, {=1kHz 100 100 nV/vVHz
in Input Referred Noise Current Rg=100Q, f=1kHz 0.01 0.01 pA/VHZ
IsupeLy | Supply Current No Signal, No Load [ 15 6 15 pA
(Per Amplifier) 4
SR Slew Rate AyoL=1, C_=100pF 0.016 0.016 V/ps
Vin=0.2Vp-p
R =1MQ
t Rise Time Vin=50mV, Ci = 100pF 20 20 us
i RL=1M0
Overshoot Factor Vin=50mV, C_ = 100pF 5 5 %
Ry =1M0

NOTE: C=Commercial Temperature Range (0°C to +70°C) M =Miftary Temperature Range (—55°C to +125°C).

mtmmga.wvswmmoeummnwrn-cassm:r‘rommomsmuaemrsuriommswmmmmmwnsmmwsus
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL 8E iN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPUED OR STATUTORY, INCLUDING THE MPLIED WARRANTIES OF
MERCHANTABIITY AND FTTNESS FOR A PARTICULAR USE.

NOTE: A8 typiical vekes have boen charactertzed dut are not tested.
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ELECTRICAL CHARACTERISTICS (7631, 7641/42 ONLY)
(VsuppLy = £ 5.0V, TA=25"C, unless otherwise specified.)

BINTERSIL

Symbol Parameter Test Conditions 76XXC (6) 76XXE (6) Units
Min | Typ | Max | Min | Typ | Max
Vos Input Offset Voltage Rgs 100k, To=25'C 10 20 mv
TMINS TA< Tmax 15 25
AVos/AT | Temperature Cosfficient of Vog | Rg < 100k (Note 5) 20 30
los Input Offset Current Ta=25C 0.5 30 0.5 30
ATA=C 300 300 | pA
ATA= 800 800
laias Input Bias Current Tao=25C 1.0 50 1.0 50
ATA=C 500 500 | pA
ATA=M 4000 4000
YcMR Common Mode Voltage Range | lg=10pA(!) +4.4 t4.4
lg=100pAB) =42 +4.2 v
) lg=1mA(2) 37 £8.7
VouTt Qutput Voltage Swing (1) lg=10pA, R =1MQ
Tao=25°C +4.9 +49
ATA=C +4.8 +4.8
ATA=M +4.7 +47
lg=100pA, R =100kQ
(3) Ta=25C t4.9 +4.9 A
ATA=C *4.8 +48
ATa=M +4.5 +4.5
(2) Ig=1mA, Ry = 10kQ
Ta=25C t4.5 +4.5
ATA=C £4.3 +43
ATA=M +4.0 +4.0
AvoL Large Signal Voltage Gain Vo= 4.0V, R = 1Ma()
lo=10pAN, T4 =25'C 80 | 104 80 | 104
ATA=C 75 75
ATA=M 68 68
Vo= £4.0V, R_= 100k
lq=100pA, To=25'C 80 | 102 80 | 102
ATA=C. 75 75
ATp= 68 68 d8
Vo= 4.0V, R =10k0(2 |
lg=1mAl1), Tp=25'C 80 | 98 80 | 98
ATA=C 75 75
ATA=M 68 68
GBwW Unity Gain Bandwidth lg= 10pA(l) 0.044 0.044 MHz
lo=100pA(3) 0.48 0.48
lg= 1mA(2) 1.4 1.4
Rin Input Resistance 1012 1012 Q
CMRR Common Mode Rejection Ratio | Rg < 100k, o= 10pA() 70 96 | 70 96
Rg <100k, Ig=100pA 70 91 70 91 d8
Rg <100k}, I = 1mA(2) 60 87 60 87

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SMALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WAARANTY SMALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPUED WARRANTIES OF

MERCHANTABIITY ANO FITNESS FOR A PAATICULAR USE.
NOTE: AR typical vaksms Nave been characlenized Dut are not tessed.
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a
ELECTRICAL CHARACTERISTICS (7631, 7641/42,ONLY) (Continusd) »
(VsuppLy = £56.0V, TA=25"C, unless otherwise spacified.) X
()
Symbol Parameter Test Conditions T6XXC (6) 76XXE (8) Units
Min| Typ | Max | Min| Typ Max
PSRR Power Supply Rejection Ratio | Rg< 100k}, Ig=10pA(1} | 80 94 80 94
Rg<100kQ, Ig=100pA 80 86 80 86 dB
Rg <100kQ2, Ig= 1mA(2) 70 77 70 77
€n Input Referred Noise Voltage | Rg=100Q, f=1kHz 100 100 nV/vHz
In Input Referred Noise Current | Rg= 1000}, f= 1kHz 0.01 0.01 pA/VHZ
IsuppLy | Supply Current No Signal, No Load 0.01 | 0.03 0.01 | 0.03
(Per Amplifier) 7642 ONLY
lg= 10 A1) 0.Q1 0.022 0.01 | 0.022 |
lg= 100pA 0.1 0.25 0.1 0.25 mA
lo=1mA(2) 1.0 25 1.0 25
Vo1/Vo2 | Channel Separation Ayor=100 120 120 d8
SR Slew Rate Ayor =1, C_=100pF
Vin=8Vp-p f
lg=10pAl), R = 1M 0.016 0.016 Vips
lq=100pA, Ry = 100k} 0.16 0.16
. lg=1mA{1),R = 10kn(2) 1.6 1.6
te Rise Time VinN=50mV, C( = 100pF
Iq=10pA(0), R = 1M0 20 20 rs
lo=100pA, Ry = 100k} 2 2
. lg=1mA(@), R = 10kn 0.9 0.9
Overshoot Factor - Vin=50mV, C_= 100pF ’
lq=10pAlN), R = 1M 5 A5
Ig=100p.A, R =100k, 10 10 %
Iq=1mA(2), R =10k} 40 40
NOTES: 1. Does not apply to 7641, For Test Conditions:
2. Does not apply to 7642, C=Commaercial Temperature Range: 0°C to +70°C
3. ICL7831 only. M= Miltary Temperature Range: ~55°C to + 125°C
ELECTRICAL CHARACTERISTICS (7631 AND 7642 ONLY)
(VsuppLy = £ 1.0V, Iq=10pA, To=25"C, unless otherwise specified.)
Symbot Parameter Test Conditions U2 Units
Min Typ Max
Vos Input Offset Voltage * Rs< 100k, To=25C 10 mV
TMINS TASTMAX 12
AVos/AT Temperature Coefficient of Vog Rg <100k 20 wVI°C
los Input Offset Current Ta=25C 0.5 30 A
ATA=C 300 P
lgias Input Bias Current TA=25°C 1.0 50 A
ATA=C 500 P
Vour Common Mode Voltage Range +0.6 v

mmssasmmuswewmwwoeummnwnuasspecﬂomsmommaemrnarsummswmmmmmosn:mosm
THE WARRAMTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPUED OR STATUTORY, INCLUDING THE BSPUED WARRANTIES OF
MERCHANTASIITY AND FITNESS FOR A PARTICULAR USE.

NOTE: Al typical walies have boen charscterized but are not tested. .
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ELECTRICAL CHARACTERISTICS (7631 AND 7642 ONLY) (Continued)
(VsupeLy = £ 1.0V, Ig=10pA, To=25'C, unless otherwise specified.)

Symbol Parameter Test Conditions 76XxC Units
Min Typ Max
Vour Output Voltage Swing RL=1MQ, To=25C +0.98 v
ATA=C +0.96
AvoLr Large Signal Voltage Gain Vo= £0.1V, R = 1M
TA=25'C 80 ds
ATA=C 80
GBW Unity Gain Bandwidth 0.044 MHz
Rin Input Resistance 1012 e
CMRR Common Mode Rejection Ratio Rg< 100k 80 dB
PSRR * Power Supply Rejection Ratio 80 dB
en input Referred Noise Voitage ~ Rg=100Q, f=1kHz 100 nv/VHZ
in Input Reterred Noise Current Rg=100Q, f=1kHz 0.01 pA/vVHz
IsuppLY Supply Current No Signal, No Load 6 15 . pA
(Per Amplifier) .
Vo1/vo2 Channel Separation Avor =100 120 dB
SR Slew Rate AyoL=1, Cp = 100pF 0.016 Vips
Vin=0.2Vp-p
RL=1MQ
te Rise Time Vin=50mV, Ci_=100pF 20 LS
Ry=1MQ
Overshoot Factor Vin=50mV, C__= 100pF 5 %
Ry =1MQ

NOTE: C=Commaercial Temperature Range (0°C to + 70°C)

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PROOUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDIMION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPUED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF

MERCHANTABIUTY AND FITNESS FOR A PARTICULAR USE.
NOTE: Al typical vaksms Nave Deen charscterced but &re not tesied.
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TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT PER AMPLIFIER
AS A FUNCTION OF SUPPLY
VOLTAGE

10K 7
b= Tas-5C 1! L
-
:zLvo -5 T
.t

L TigetmAl

SUPPLY CURRLNT A

SUPPLY VOLTAGE - VOLTS
030712
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POWER SUPPLY REJECTION RATIO
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LARGE SIGNAL DIFFERENTIAL
VOLTAGE GAIN AND PHASE SHIFT
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INPUT BIAS CURRENT AS A

FUNCTION OF TEMPERATURE
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COMMON MODE REJECTION
RATIO AS A FUNCTION OF FREE-AIR
TEMPERATURE
108 —_
Veurs = 1OV
‘. [ [ [ w
2 el to - 10wA i
S s
g ™ tg = W00eA TS
E L] -—.E‘nu Sy ~]
E ™ \\
a ™~
1,
:

278 <80 28 0 25 80 75 <100 128
FRES-AIA TEMPERATURE - °C

030717
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VOLTAGE AS A FUNCTION
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TYPICAL PERFORMANCE CHARACTERISTICS
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MAXIMUM OUTPUT SOURCE
CURRENT AS A FUNCTION OF
SUPPLY VOLTAGE
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MAXIMUM OUTPUT SINK CURRENT
AS A FUNCTION OF SUPPLY
VOLTAGE
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MAXIMUM PEAK-TO-PEAK VOLTAGE
AS A FUNCTION OF FREE-AIR
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DETAILED DESCRIPTION

Static Protection 4

All devices are static protected by the use of input diodes.
However, strong static fields should be avoided, as it is pos-
sible for the strong fields to cause degraded diode junction
characteristics, which may result in increased input leakage
currents.

Latchup Avoidance

Junction-isolated CMOS circuits employ configurations
which produce a parasitic 4-fayer {p-n-p-n) structure. The 4-
layer structure has characteristics similar to an SCR, and
under certain circumstances may be triggered into a low
impedance state resulting in excessive supply current. To
avoid this condition, no voltage greater than 0.3V beyond
the supply rails may be applied to any pin. In general, the
op-amp supplies must be established simultaneously with,
or before any input signals are applied. If this is not possi-
ble, the drive circuits must limit input current flow to 2mA to
prevent latchup.

Choosing the Proper lg

Each device in the ICL76XX family has a similar Iq set-up
scheme, which allows the amplifier to be set to nominal
quiescent currents of 10pA, 100pA or 1mA. These curent
sattings change only very slightly over the entire supply voit-
age range. The ICL7611/12 and ICL7631 have an external
lg control terminal, permitting user selection of each amplifi-
ers’ quiescent current. (The 7621 and 7641/42 have fixed
Ig settings — refer to selector guide for details.) To set the
Ig of programmable versions, connect the I terminal as
follqws:
lg=10pA —lq pinto V+
Ig=100pA —Iq pin to ground. If this is not possible, any
vottage from V+ —0.8 to V= +0.8 can be used.
lo=1mA—Igpinto V—
NOTE: The negative output current available is a function of
he quiescent current setting. For maximum p-p output volt-
age swings into low impedance loads, g of 1mA should be
selected.

Output Stage and Load Driving
Considerations

Each amplifiers’ quiescent current flows primarily in the
output stage. This is approximately 70% of the Ig settings.

This allows output swings to almost the supply rails for out-
put loads of 1MQ, 100kQ2, and 10k{2, using the output stage

EINMERSIL

in a highly linear class A mode. In this mode, crossover
distortion is avoided and the voltage gain is maximized.
However, the output stage can aiso be operated in Class
AB for higher output currents. (See graphs under Typical
Operating Characteristics). During the transition from Class
A to Class B operation, the output transfer characteristic is
non-linear and the voltage gain decreases.

A special feature of the output stage is that it approxi-
mates a transconductance amplifier, and its gain is directly
proportional to load impedance. Approximately the same
open loop gains are obtained at each of the ig settings if
corresponding loads of 10kQ, 100k, and 1MS are used.

- Input Offset Nulling

For those models provided with OFFSET NULLING pins,
nulling may be achieved by connecting a 25K pot between

the OFFSET terminals with the wiper connected to V+. At .

quiescent currents of 1mA and 100pA, the nulling range
provided is adequate for all Vgs selections; however with
Iq=10uA, nulling may not be possible with higher values of
Vos.
Frequency Compensation
The ICL76XX are internally compensated, and are stable
for closed loop gains as low as unity with capacitive loads
up to 100pF
Extended Common Mode Input Range
The ICL7612 incorporates additional processing which al-

lows the input CMVR to exceed each power supply rail by-

0.1 voit for-applications where Vgypp2 +1.5V. For those
applications where Vsypp S £ 1.5V, the input CMVR is limit-
ed in the positive direction, but may exceed the negative

XX9£791

supply rail by 0.1 volt in the negative direction (eg: 'y
Vgypp= £ 1.0V, the input CMVR wouid be +0.6 volts' " y 1™

— 1.1 volts).

OPERATION AT Vsypp= * 1.0 VOLTS

Operation at Vgypp= 1.0V is guaranteed at lg=10pA
only. This,applies to those devices with selectable iq, and
devices that are set internally to lg=10pA (Le., ICL7611,
7612, 7631, 7642).

Output swings to within a few millivolts of the supply rails
are achievable for Ry 2 1MQ. Guaranteed input CMVR is
+0.6V minimum and typically +0.8V to —0.7V at
Vgypp= +1.0V. For applications where greater common,
mode range is desirable, refer to the description of ICL7612
above. :
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The user is cautioned that, due to extremely high input
impedances, care must be exercised in layout, construction,
board cleanliness, and supply filtering to avoid hum and
noise pickup.

APPLICATIONS

Note that in no case is lg shown. The value of Ig must be

chosen by the designer with regard to frequency response

and power dissipation.
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Since the output ranga swings exactly from rall to rai, frequency and
duty cycle are virtually independent of powar supply variations.

Figure 6: Precise Triangle/Square Wave

*By using the ICL7812 in these applications, the circuits wil follow rail
to rad inputs.

Figure 4: Level Detector®
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Figure 3: Simple Foliower*
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Figure 7: Averaging AC to DC Converter for A/D
Converters Such as ICL7106, 7107, 7109, 7116,
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*Low leal ts allow gration umes up to-several hours.

Figure 5: Photocurrent Integrator
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Note that Ayoy=25; single Ni-cad battery operation. Input cumment
(from sensors connectad o patient) limited 10 < SpA under feult condk-
tons.

Figure 8: Medical instrument Preamp

NTERSR.'S SOLE AND EXCLUSIVE WARRANTY OBUGATION WITH RESPECT TO THIS PRODUGT SHALL BE THAT STATED IN THE WARAANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE ANO SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTOAY, INCLUDING THE IMPUED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
NOTE: Al typecal vakses have Deen charsclerzed Dut are not tested.
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The low blas cuments permit high rest e and low it values to ba used to achieve low frequency cutoff. I = t0Hz, Aycy =4, Passband
ripple=Q.1dB
*Note that small capacitors (25 —50pF) may be needed for stability in some cases.
Figure 9: Fifth Order Chebyshev Multiple Feedback Low Pass Fliter
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Note that Ig on each amplifier may be different. Aycy, =10, Q= 100, fo = 100HZ.
Figure 10: Second Order Biquad Bandpass Filter
Y
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! Vi v
¢S ouT
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. o
1.5k
v
: or Figure 12:Vos Null Clrcult -
NOTE 1. For devices with external compensation, use 33pF. gure 12:Vog Nu reu
2. For davi with progr curent, connect
lq pin to V= (Ig= tmA mode).
Figure 11: Burn-In and Lite Test Circuit

INTERSI'S SOLE AND EXCLUSIVE WARRANTY OBUGATION WITH RESPECT TO THIS PROCUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE CF THE CONGITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS. IMPUED OR STATUTOAY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABIUITY AND FITNESS FOR A PARTICULAR USE

NOTE: AR tycical verses have Deen charscterired but are not lested.
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