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NARUIN

SCL4000B' SERIES
FAMILY SPECIFICATIONS

ABSOLUTE.MAXIMUM RATINGS '

OC Supply- Voitage Von -0.5to0 +18 . Vdc
Input Voltage . Vi ~0:5 t0 Vi +0.5 ) Vdc
OC Input.Current li =10 mAdc
(any qne input) ,
Power Dissipation Pr = 300- mw
Storage Temperature T -65to +150 °C .
Range . .
» RECOMMENDED OPERATING CONDITIONS!
OC Supply Voltage Vin 3to 15 . “ Vdc
Operating Temperature Ta
Range
Military Range Device -55t0 +125 °C
(C.D.F packages. chips)
Commercial Range Device -40 to +85 °C
(E package)

'Voltags referenced 10 Vs

Parametnc hmits are gué‘ranteed'for Von = 5. 10, and 15 Vdc. Where low power is required. the
lowest supply voltage. consistent with required speed, snould be used: Forlarger noise immunity and
higher speed. higher supply voitages should be soecified. The lower limit of supply requlation is 3
Vdc or as determined by required system speed. noise immunity, or interface to other logic. The
recommendaed upper limitis 15 Vdc or as determined by power dissipation restrictions or interface to
other logic.

Unused inputs must be connected to Vp,, Vas, Or another input. 5

Care should be used in handling CMOS devices; static charges may damage the device.

ELECTRICAL. SPECIFICATIONS y

Parametnic limits listed here are guaranteed for the entire SCL40008 Series Family unless’
otherwise specifieg on the individual data sheets.

STATIC CHARACTERISTICS (Vgs =0V},

T > T
_PARAMETER Voo | conpiTions | Tuow 125 L Twign! | yoies
(vde) | ! Min. [ Max. | Min. T Typ. | Max. [ Min. | Max.
QUIESCENT DEVICE oo |- : | p
CURRENT : :
Gates S - 0.051 - j0.0005i 0.08 -~ 1.5 |pAde
H 10 | - 0.1 ~ 0.001 0.1 - 3.0
. 15_{Vin=Vgg of Voo - 0.2 - 0.002 1 0.2 - 6.0
Buffers, Flio-Floos 5 |All valid input - 1.0 - {0.005° 1.0 - 130 MAde
10 :combinations T~ 20 - 10.01 20 - |60
15 - 4.0 ~_10.02 4.0 - 120
MSi S - 1.5 - lo.0s S - [150 {pAde
10 - |10 - 101 10 - Roo
15 - 120 - 0.2 20 - 500
HIGH-LEVEL QUTPUT Vo . -~
VOLTAGE * . 5 |Vin=Vssor Voo.| 499} — | 489| 5 - | a95] - | vae
10 9.997 - 9.99| 10 - 9.95f -
15 Jlof <1uA 1499] - |1499{ 15 - |1495] -
LOW-LEVEL QUTPUT Vou A
VOLTAGE 5 |Vin®VgsorVeo) - | 001 - | o 0.0 - | 005 vde
10 - 0.01 - o] 0.01 - 0.05
15 l1o] 1A - i 001 - 0 001, - | 008
MINIMUM INPUT HIGH Vi ’ .
VOLTAGE 5 {Vo=0.5Vordsvl - | 35| - i2.75 35 -1 35| vde
10 {Vg=1.0Vorg.0v - 7.0 - 55 0| — 70 |7
15 {Vp=15Vori3.5vIi -~ | 11.0 - 8.25 11.0 - 110
ol K1uA |
‘Teow = -55°Cfor C. D, F, and H devices IMilitary Temperature Range}
= -40°C for E device {Commercial Temoerature Range)
Tgn = +125°Clor C, O, F, and H devices {Military Temperature Range!

+85°C for € device (Commercial Temperature Range)



STATIC CHARACTERISTICS (Vgg = 0V) Continued

t O 1
PARAMETER Voo | conpiTions | Tiow =C Tigh ' | nies
i {Vde) Min. | Max. | Min. | Typ: | Max. | Min..| Max.
MAXIMUM INPUT LOW Vi 5
VOLTAGE 5 [Vgo=0.5Vor 45V] 15 - 15| 225 - 1.5 - Vde
10 |Vo=1.0Vor 9.0v| 3.0 - 3.0} 4.8 - 3.0 -
15. [Vo=1.5Vor 13.5¥ 4.0 - 40 6.75| — | 4.0 -
|lof <1uA
OUTPUT HIGH (SOURCE) lon '
CURRENT -
Standard: 5 [Von=4.6V =028 - { -02|-0%8 -, 1 -0.14] - ImAdc
C, D, F, H device 10 |Von=9.5V -0.62] - -0.5 |-1.3 .- | -0.35 -
15 |Vou=13.5V -1.9 - -1.5 |-5.0 - ~-1.1 -
Vin=Vss of Vo - i ‘
£ device 5 |Vou=4.6V 0244 - | -02/-05 | - |-0.16] - |mAde
10 |Von=9.5V 06] - | -05]-13 - |04} -
. 15 {Vou=13.5V -1.8 -. | -1.5 {-5.0 - ]-12 -
Vin=Vss or Voo
Balanced: 5 |Von=4.6V 064 - | -051-125 | - |-038l -:|mAde
C, D, F, H device 10 {Vou=9.5V ~-1.6 - -1.3 |-3.28 - |"-0.9 -
. 15 |[Vou=13.5V 4.2 - -34 |-10 - -2.4 -
Vin=Vss or Voo |
€ device 5 |Von=4.6V -0.61] - — -0.51{-1.25 - -0.41 — |mAde
10 |Vou=9.5V 15| - | -13[-325 | - |-1.1 -
15 |Vou=13.5V" -4.0 S - -3.4' -10 - -2.8 -
. IMin=Vgs of Yoo : .
.OQUTPUT LOW (SINK) loc ~
CURRENT
Standard: 5 [Vor=0.4V " 0.64f - 0.51] 0.78 - 0.36 - ImAdc
C, D, F, H device 10 (Vo =0.5V 1.6 - 1.3 2.0 - 0.9 -
15 [Vo =15V 42| - | 3478 | - | 24| -
R Vin=Vgs or Vo .
£ device 'S [V =04V 0.61 - 0.51 0.78 - 0.41f — |[mAde
e 10 {Vo_=0.5V 1.5.1 - 13|20 -] 11} =
15 Vg =1.5V 40| - | 34{78 - | 287} - ;
. {Vin=Vsgs or Vpp
Balanced: 5 Vor=04v _ I' 064 - ‘0.51] 1.25 - 0.36] — |mAde
C, D, F, H device 10 |Vo =0.5V 1.6 - 13| 3.25 - 0.9 -
18 (Vo =1.5V 4.2 - 34110 - 2.4 -
i VIN=V$$ or VDD
E device 5 |Vo_=0.4V 0.61 - | 051 1.25 - | 041| - |mAdc
10 {Vg_=0.5V 181 - 1.3} 3.28 - 1.1 -
15 Vo, =1.5V 400 — | 34110 - | 28| -
Vin=Veg or Vop
INPUT CURRENT | 158 [Vin=0Oor ISV, - |01 — |*107% | *0.1 - | #1.0 {pAde
! Teow = -55°C for C, D, F, and H devices (Military Temperature Range)
. ="-40°C for E dévice (Commercial Temperature Range)
Trign = +125°C for C; D, F, and H devices (Military Temperature Range)
= +85°C for E device {Commercial Temperature Range)
DYNAMIC CHARACTERISTICS - (Ta =25°C)
PARAMETER Voo Min. Typ. Max.. | Units
. M {vdc) :
INPUT CAPACITANGE Cin - - 5 75 of




¢ Parttypesdesignatad “UB"" meetthe abave paramatric specifications with the following excep--
lion..uniess omenmu specified-on:the individual data-sheets. .

N . 1 o 1
PARAMETER Voo | conpiTions | Ttow BC THIGH | Unit
: (Vdc) ) Min, | Max. | Min. | Typ. | Max. | Min. | Max.:
MINIMUM INPUT HIGH Vin o ‘ R !
VOLTAGE 5 |Vo=0.5Vord.5vV| - 40| - |275| 40| - | 40 | vde
| 10 |Ve=1.0Ver9.ov] - 80| - |55 |80 | - | 80
. 15 |Va=1.5Vor135V] - | 1201 - |825{120 | - {120
lo] S1ua
MAXIMUM INPUT LOW Vi '
_VOLTAGE . 5 {Vo=0.5Vord:5Vv| 1.0 ~| 10} 225} - 1.0 — | vde
10 {Vo=1.0V or9.0V| 2.0 -~ | 20{45 | ~ 200 - |
15 |Vo=1.5Vor13.5V 3.0 -1 30| 675| 30| -
[lo] <TzA

1
TrLow

THIGH

+85°C for € device (Commercial Temperature Range)

= -55°C for C, D, F;and H davices (Military Temperature Range)
= -40°C for E device {Commercial Temperature Range}
= +125°C for C. D, F, and H devices (Military Temperature Range)

The user should consuit the section of this book entitied “CMOS Design Considerations™ in
conjunction with the Family Specifications given here to assure proper system performarica.

A3 defined in JEDEC Standard Soecification




.  PARAMETER DEFINITIONS AND WAVEFORMS

. " DEFINITIONS

The following information provides detailed expta-.

nations of the electrical parameters specified on
SCL4000 Series data shesets. These parameters are
categorized into Absolute Maximum Ratings, Recom-
mended Operating Conditions, Static Electrical Charac-
tenstics, and Dynamic Electrical Characteristics. Virtu-
aily all devicss in the SCL4000 Series are fuily described
by a combination of the parameters identified in this
section; in a few special cases, however, paramsters
unique to a davice are defined on the individual data
sheet. .

While all parameters exhibit a statistical distribu-
.tion about a mean value, only the mean vaiue and one -

worst-case limit — either the minimum or the maximum
value — appears on the data sheet. Foilowing the £1A
standard guidelines. the minimum limit value is always
less than the mean or typical vaiue, and the maximum

ABSOLUTE MAXIMUM RATINGS

Thesa ratings are absolute limits within which safe
operation occurs. The presence of conditions outside -
these limits may cause severe device degradation, and
possibly catastrophic failure. These ratings apply
across the entire temperature range.

DC Suppiy Voitage Range

To prevent forward biasing and possibly damaging
the structural and protective diode junctions present in
CMOS construction, Voo must never be more than
0.5vde negatlve with respect to Vsg.

The maximum limit of 18Vdc prevents primary
breakdown of any internai device-junction.

input Voitage Range

The voitage at any device input must not excsed
either the Vg or Vpp supply voltages -by more than
0.5vdc. Unrestricted operation outside this range may
damagqge the input protection diodes, or causa internal
latcn-up.

RECOMMENDED OPERATING CONDITIONS

These conditions specify ranges within which reli-
able operations may be maintained. Systems utilizing
CMOS shouid be designed to operate within these
ranges.

OC Suppiy -Voitage Range i

The lower. limit of 3vdc is based upon transistor
threshoid leveis. The recommended maximum limit of
15V is substantially below the primary breakdown limit
for the devices to aillow for limited power-supply tran-
sient and regutation limits.

#

STATIC ELECTRICAL CHARACTERISTICS

These parameters apply to devices in the steady-
state condition. They are specified at the low tempera-
ture limits (- 55°C or —40°C), +25°C, and the high tem-
perature limits (+125°C or +85°C), wnm ryplcal values
given at +25°C,

Quiescent Device Current (150) .
Quiescant current is defined as the current flowing

ot

_ eral

limit value is always greater than the typical value. Sev-
parameters, therefore, .require the prefix
“minimum™ or “maximum’ in order to maintain the
proper convention on the data sheet. These prefixas
should not be confuseg with the minimum and
maximum designations applied to limit vaiues. Thus,
“maximum clock frequency” has minimum limit vaiues
specitied. while “minimum clock puise width” has
maximum limit vaiues specified.

Each parameter is measured under a specifiad set
of conditions: supply voltage. input voitages and cur-
rents, output voitages and currents,’input signal switch-
ing characteristics, etc. To assist the designer in con-
structing his system. any given parameter is measured
under the same test conditions for all devices in the
SCL4000 Series, whether they fall into the B, UB, or AB
designation.

DC Input Current

To prevent excessive dissipation in the iunétions of
the protection diodes. input current must be limited to
less than 10mAdc.

Maximum Package Power Dissipation

This requirement prevents excessive junction or
package temperatures from developing. The maximum
rating of 300mW includes both quiescent (d¢) and dy-'
namic {ac) dissipation, and should be calculated from
the discussion of Power Dissipation in the section enti-
tled “Design Considerations.”

Stomgo~ Temperature Range

The temperature range within which devices may be
stored without electrical connection is —65°C to
+150°C. Device reliability may be degraded when stored

.outside this fange.

Operating Temperature Range

The maximum ambient temperature rande within
which the device may be reliably operated is —55°C to
+125°C (the standard military temperature range) for
the C, D, and F packages. and —40°C to +85°C ( an
extended commercial range) for the E package. Chips
(H sutfix) may be operated over the full military tempera-

- ture range, —55°C to +125°C.

into the Voo terminal of the device with no load on the
outputs. This current is measured under all valid input
combinations (inputs tied in ail valid combinations to
Vss or Vpo). The maximum limit reflects domination by
surface leakage effects. Most devices exhibiting typicai
leakage currents are dominated by junction leakage
which doubles with every 11°Cincrease in temperature.
These values have been standardized into three



. : t
categories: gates. buffers and flip-flops. and MS| de-
vices. Salid State Scientific does not degrade this
parameter for commercial temperature range devices
(E package).

Output Volhge (Vou You)

Vou is defined as the high-level output voitage
undar no-load conditions (|1,| <1uA), with inputs tied to
Vss 0of Vyo Similarty, Vi.is the low-lavel output voitage
measured under the same conditions. 8oth parameters
are guaranteed 10 be no more than 0.01Vdc from the
supply voitage at low temperature and +25°C, and no
more than 0.05Vdc from the supply voltage at high tem-
perature. . .

Input Voitage (Viy, Yi)

Vu and Vy, are defined as the minimum input high
voltage and the maximum input low voltage. respec-
tively, which produce no'more than a 10% Vepchangein
outplt voltage under no-ioad conditions,(iln]<1p.A).
This parameter differentiates device designations “B"
and “uUs" ’

In general, “B" devices have greater noise immunity,
i.e., lower Vi, and higher V,, than “UB" devices be-

cause output butfering more effdctively isolates outputs -

from input voltage variations.

Output Orive Currants (loy, loy)

Qutput drive current is the source gurrent (log} with
the output high, or the sink current (I,,) with the output
low, that flows out of ar into the device from a load of
specific voltage. Polarity -is defined ‘as positive when
flowing into the output. Inputs are tied directly to Vgs or
Voo: Outputvoitages are specified at equal voitage arops
for both parameters at given supply voltage.

At Vop = 5Vdc. lay and la, are specified at Vi, =
4.6Vdc and Vo, = 0.4Vdc, respectivety. Logic outputs of
"“B" and "UB" devices are capable of driving one low-
power TTL load across temperature. Although the
source currént (luu) spectfication tor these davices is
lower than the sink current (o) specification (I, (TTL)
>> i), many devices in the SCL 4000 Series Family are
designed for batanced drives at these output voltages.

DYNAMIC ELECTRICAL CHARACTERISTICS

Switching characteristics are specified at-a total
output load capacitance per output C, =50pF. ambient
temperature T, = 25°C. and input rise and fall times t. t,
= 20nS (except for maximum input rise and fall time
specitictions). Typical temperature coefficient tor ay-
namic characteristics is {0.3%/°C| (negative for
maximum clock frequency (f) and positive for other
parameters).. Solid State Scientific does not degrade
dynamic parameters for commercial temperature range
devices (E package).: )

Propasgation. Delay Time (tpuu, tour)

These parameters are'specified on all data sheets.
For non-synchronous circuits and inputs. the delay time
is measurad from the 50% point of the input signal edge
to the 50% point of the resuiting output signat edge. For
synchronous inputs (having a clock signal), the delay
time ¥s measured from the §0% of the clock signal edge

associated with the input fevel to the 50% point of the s

resuiting output signal edge. The designation “LH" re-
fers to the low-to-high output transition; “HL " refers to
the high-to-low output transition. Propagation delays
increase linearly with load capacitance.

All gates and flip-flops, and a number of MS! parts, fail
into this category; this is noted on the individual data
sheets. T

At Voo = 10Vdc, an output volitage drop of 0.5Vdc
from either supply is used as the standard condition for
specitying law and o,

At Vpo = 15Vdc, 1.5Vdc is used as the standard
output voitage drop. Current values are designed to
drive two standard HTL loads over temperature.

The limits at the temperature extrames reflect the
0.3%/°C_current decrease with increasing temperature
at 25°C characteristic of CMOS. Most device data sheets
supply transistor characteristic curves for determina-
tion of output drive current under other operating con-
ditions. .

Solid State Scientific does not degrade these
parameters for commercial temperature range devices
{E package).

3-State Output Leakage Current (I,,)

Leakage current at the output terminal of a 3-state
device wnen disabled (high-impedance state) is mea-
sured under the two worst-case conditions: Vg, is
‘aoplied at the output along with input combinations
which would normally force the output low: Vgs is
applied at the output along with. input combinations
which would normally force the output high.

Solid State Scientitic does not degrade this
parameter for commercial tamperature range devices
(E package).

Input Current .

Input current is defined as the current that flows
into or out of an input terminal when Vs or Vpois applied
to that terminal. Input current consists of junction leak-
ages in the"diode protection circuit. and is typically
=100Adc. Worst-case input currentis specified at Voo =
15Vde across temperature, with-a maximum of
=1.0uAdc at +125°C (+85°C for commercial tempera-
ture range devices). )

' Solid State Scientific does not degrade this
parameter for commercial temperature range devices.

3-State Propagation Oelay (tmy, Loz, trz tez)

The teyz (high-level to 3-state) and te, (low-level to
3-state) propagation delays are measured from the 50%
potnt of the qgisabie input teading edge to the 90% point
of the output signal fatlling edge (tmz) or to the 10% point
of the output signal rising edge (tmz). The tegy (3-state to
high-ievel) and tyz (3-staté to low-level) propagation
delays are measured from the 50% point of the disabie
input trailing edge to the 10% point of the output signal
rising edge (tez) Or-to the 90% point of the output signal
falling edge (tezy). In addition to the 50pF load capaci-
tance. a 1K load resistor is tied to Vg (teg aNd tyz) of
Voo {tmz ANG tepy).

Output Transition Time (truy trud

These parameters rafer to the rise (truy and fall
{tru) times at device outputs. They are measured from
the 10% to the 90% points of the output wavefoim. Both
parameters are functions of output transistor sizes; and
fall into Standard categories in the same way as output
drive current. Output transition times vary linearty with
loag capacitance C,. :



Minimum (Clock) Puise Width (PW)

Minimum puise width refers to that portion of the
input signal.between the active (leading) edge and the
opposite (trailing) edge. It is defined as the interval be-
tween the 50% points of each.edge. When applied to
clocK signals., this parameter also refers to.the remain-
ing portion of the signal. i.e.. S0% duty cycle. .

Maximum Clock Frequency'(1,.)

The maximum clock frequency is the rate at which
.information cantransfer through a synchronous circuit
without developing system problems due to excessive
propagation=delays across internal stages.

Maximum Clock Rise and Fall Times (t,., te)

These limits refer 10 the maximum allowable input
transition hmes which prevent interactions between
internal stages .from interfénng with proper clocking.
These parameters are measured from the 10% point to
the 90% point of the input signal. and usually decrease
with increasing operating voitage’

When synchronous stages are cascaded. however,
maximurm rise and fall times of the clockinput shouid be
squal td or less than the transition times of data outputs
driving data inputs, plus the propagation delay of the
output driving stage for the output capacitive load. This
pr'evems improper operation resulting from logic state
interaction between adjoining stages. -

DYNAMIC PARAMETER WAVEFORMS

Minimum Setup Time (te.d) "

Setup time refers to the minichum interval between
the data oc contral input signal and the clock or strobe
signal which guarantees proper entry of that informa-
tion into the device. It is measured bétween the 50%

.points of the two appropriate-sdges. b

Minimum Hold Time (tw.aa)

Hold time refers to the interval after the clock or
strobe edge during which data or controf information
must remain valid. it is measured between the -50%
points of the two appropriate edges. R

Removal Time (t,.)

Removal time 1s defined as the interval after remov-
ing an asynchronous control input during which a clock
or strobe signal edge may not be recognized. This
parameter is similar to minimum setup time, and is mea-
sured’ from the 50% point of the control input trailing
edge to the 50% point of the clock or strobe signal
Ie’ading edge.

Input Capacitance (C.)

The input capacitance is defined as the ac capaci-
tance under zero bias conditiong as applied to any in-
put. This capacitance is typically 5pF for most devices: it
is somewhat higher.for inputs to high-current butfers. *

l——lnput Risa and Fall = 20 ns
A\ {high)
input 90% °° ?
Information 50%
10% ;
Vss {low)
L TP ]
. - V. (high)
90% ) Ok (hio
Qutput 50%
10% ‘
Vo llow)
TLH TTHL :

.Non-Synchronous Clircuit Waveshapes and Timing Parameters



Input Rise and Faill=-20.ns: -

Valid **1** tnvatig “*1°~

‘Input
‘information.- . 50%- )
10% lnvalig. “Q’*

- Valid 0"

- Vgg (low)
I-—»Khom

tsetup tsatup

Clock or

Strobe /-

DWL

Von (high)
Qutput

Vor.llow)

tTTLH trHL .
Note: Information is accepted during each paositive clock signal transition in this case.

Synchronous Clrcuit Waveshapes and Timing Parameters.
- 4

20 ns —-T =>=—20ns

v
90% 1&& [=1=%
{ 10% .
Vss
! 90% X
i
3

0% F25V@Vpp =5V,
! 10 4,
[—-»tsz-—s S T / ang 15 v
l X2V@®Vpp =6V
. ] . ; x6V@Vpp=10V
Qutput (Case 2) ' ! 10 V. @ VDD' 1§ v
10%

. . VoL
Ogmuts 1 Qutputs- ! Qutputs

— " ———— R
Connected. Disconnactea | Connacted:

"Qutput Disable:

1
Vor
Cutput {Case 1)
|

Omnrtnnd
Other | O———ay . o ] 1%9
- S | tout =
Inputs | &—= ¢ With uout By —~— Vpp for tpyz and tpzy_
" 3-State . Vgg fortpz.and tpzy
Output Disable O—et- ., . cyL .

3

Three-State Propagation Deiay Waveshape and Test Clrcuit
]




C SCRIPTION

Tre L1935 senies consists of two independ-
ent precision voliage comparators with an
ofiset voilage specification as low as 2.0mV
Mi » 10r IWO COMPAralors wnich were ge-
s19Nneq specitically 10 operate from & single
POwEr SUPPLY Over 8 wide range of voitages.

Obperation from split power supplies 1s also

O3ssible and the 10w power supply current
arainisinoependent of the magnitude of the
power suply veltage. These comparalors
alsc rave a unique cnaracteristic in that the
1nput common mode voltage range incluges
grounc, even tnough operaied from a single
power supply voitage.

Tne L1193 seres was aesigned to directly
intertace with TTL ana CMOS. When op-r-
aled 1rom ooth pius and nunus power sup-
pues, the LM183 series will d:recily intertace
with MOS logic wneie their low power drain
15 @ diIsungt aavantage bvcrisxancurc com-
parators.

ABSOLUTE MAXIMUM RATINGS

FEATURES

* Wide single supply voltage renge 2.0Vdc
to 36Vdc or dual supphies =1.0Vac to
*18Vdc

® Very low supply current drain (0.8maA)
independent of supply voltage (2.0mwW/-
comparator at 5.0Vdc)

* Low Inpul biasing current 25nA

* Low inpul oftaet current 25nA and olfset
vollage x3mV

* lnpul common-mode voltage range In-
cludes ground

* Ditterential Input voitsge range equal to
the power supply voltage.

¢ Low oulput 250mV al 4mA saturstion
vollage

* Oulput voltage compatible with TTL,
DTL, E3L, MOS snd CMOS logic sys-
tems.

"APPLICATIONS

A/D converters

Wide range VCO

MOS clock generator
High vollege logic gate
‘ultlvibrators

PARAMETER RATING UNIT

Ve supply vollage 36 or 218 Vde
Dmerennal input vottage 36 Vae
Inpul voitage -0.3 10 +36 Vac
Power gissipation?

Moigua DIP 570 mw

Mustal can 800 mw
Output snort circuit 10 grouna? Continuous =
Input current (Vi < -0.3Vace)d 50 mA
Opersuing temperature range

LM193/1934 ~55 10 +125 *C.

LM283/293A. -25 10 +85 °Cc

LM393/383A 0to +70 °C

LM2903 =40 10 +85 °C
Storagu temperature rango -65 1o *150 °C
Lead lemperature (solaenng 10 spc.) 300 *C

LM183/293/393/193A/293A/393A/2903-N,T |

PIN CONFIGURATIONS
N PACKAGE
oursura (1] v
e T ourrurs
NON-NYLATING (= % MYERTING
INPUT & INPUT B
°~°E o :.c:':‘:n'vlu‘lm
T PACKAGE
v
QUTPYT A ouTrPUT 8
IMVERTING INVERTING
NFPUT A NFUT B

NONIMVERTING
[TV IS

EQUIVALENT CIRCUIT

{One Compsarator Only) .

ve

P

, u..c)‘m.‘dymc)m..

A 4

[-}]

=inrut




DC ELECTRICAL CHARACTERISTICS Vr=5vac, LM193/193A;
LM283/293A; -

LM 195/293/393{ 193A/293A/393A/2903-N,T

LM333/393A:  0°C = Ta < 470°C uniess otherwise specilied.
LM2903: —40°C < T4 < +85°C unless otherwise specified.?

=55°C < Ta = +125°C unless otherwise specified.
-25°C < Ta < +85°C uniess otherwise specified.

LM183A LM293A/393A LM2803
PARAMETER TEST CONDITIONS - UNIT
Min| Typ | Max |Min| Typ | Mux |Min| Typ | Max
Vos Input oftsel votiages Ta = 25°C 1.0 | 220 +1.0] =20 +201 270 mv’
Over_ temp. +4.0 +4.0 | *9 | 215
Vem  Input common moae Ta =25°C 0 V+-1.5{ 0 V+-1.5| 0 V+-1.5| Vv
voltage range6 10 Ovar temp. 0 v+-2.0] 0 V+-2.0] 0 [V+-2.0
VioR Ditlerential input Keep 8il Viny & OVdC v+ V+ v+ v
: voltage+ for V-if neea) .
Is ~ input bias currents lings) OF ling=) with output in
linear range
Ta=25°C 25 100 25 250 25 250
- Over temp. 1 300 400 200 | 500 nA
los Ir.pul oftsel current lingey = ling=y ’
Ta =25'C *3.0| 25 *5.0| =50 x5 | £50 nA
Over temp. =100 *150 *50 | =200 ' nA
1o Output sina current Ving=) 2 1Voc, Ving) = 0,
Vo < 1.5Vac, .
Ta =25°C 6.0] 16 6.0 16 €01 16 mA
1on  Outpul leshage Vings) & 1Vde, Ving=) = 0
current Vo = 30Vac
Over wmp. 1.0 1.0 1.0 BA
Va = SVac, Ta = 25°C , 0.1 0,1 0.1 na
cc  Supply current FiL = = on botn comparators. :
Ta = 25°C 0.8 1 0.8 1 08 | 1 mA-
V+ = 30V. over temp. 1 1 2.5 1 25° 1 2.5
Av  Voltsge gan Ry 2 15K(1, V+ = 15Vdc 50 | 20: 50 | 200 25 | 100 | vimv
Voo Saturauion vollage V|N(-) Z_‘VOC. Vm'(-) = Q,
Ising S 4mA 4
Ta =25°C 250 | 400 250 | 400 400
Over temp. 700 760 400 | 700 mvV
Tush Lerge signal Vin = TTL logic awing, 300 o0 300 ns
response time VHEF = 1.4Vdc,
VAL = SVdc, R = 5.1k(},
Ta=25°C
TR Aesponse imeb Ve = §Vac, Ry = 5,1k(1, 1:3 1.3 1.3 "3
Ta=25°C




DC ELECTRICAL CHARACTERISTICchbm'm Ve = 5Vde, LM183/193A;

+M293/293A: -25°C < Ta < 4+85°C uniess otherwise specifiod.
; LM383/393A:  0°C < Ta < +70°C unless otherwise specified.
LM29803: ~40°C < Ta < +85°C unless otherwise specified.?

-55°C < Ta £-+125°C .uniess otherwise specified,

. LM1983 LM293/393
PARAMETER TEST CONDITIONS UNIT
: . Min | Typ | Max | Min | Typ | Max .
vos Input oftset vol'xageﬁ Ta=25°C +20| 250 *2.0 :5.0. mv
Over temp. *9.0 +9.0
Ve lnput common mooe voltage Ta=25°C 0 V-15] 0 NVz-15{ V
ranget.10 | Over temp. 0 vz-2.0f 0 V=-2.0f
e Difterential input voliages . Keep all Viny 2 OVac v+ v+ v -
lor V-il need! :
I input bias currentd lingey OF Iiv=; with output in ..
linear range
Ta=25C 25 100 25 250
Over temp, 300 400 nA
s Input ottset current lingy = hing=) ’ .
Ta=25°C *3.0] x25 250 | x50 | nA
Over temp *100 150 | nA
icy OQutput sink current Vinyg=y & 1Vadc, Vingey = 0.
Vo < 1.5Vac,
Ta=25°C 601 16 60| 16 mA,
o Output luarage curront Vinge) & 1VOC, Viney = 0
Vo = 5Vac,
Ta=25"C 0.1 0.1 nA
Vo = 30Vde, over temp. 1.0 1.0 pA.
Icc Supply current RL = = on beth comparators
Ta =25°C ) 0.8 1 0.8 1 mA |
V4 = 30V, over temp. 2.5 2.5
oAy Voltage gain Ry 2 15K(L v+ = 1SVoc 50 { 200 50 | 200 v/imV
Vou Suturation voilage Ving-y 2 1Vae, Ving = 0,
! . Isink S 4mA |
Ta=25C 250 | 400 250 | 400
Ovor temp. 700 700 mV
Tiesh Large signal response time Viw = TTL logic swing, .
VHer = 1.4Vdce, VR = 5Vdc,
RL = 5.1k{1,
Ta=25°C 300" 300 . ns
TR Aesponste ime% VKe = 5Vac, .
Al = 5 1w,
! Ta=25°C 1.3. . 1.3 HS .
NOLy othat vonaga withan the Q0 1ange, the il p .
v Fot opereling al hign temporatures. e LMIVIIUIA and LMIYIS must e Jerstng

besnd on 8 124

provet outpid siate The low 1Pyl voilage siaim Must nOt be less than «Q IVac (VES

°C masimum qunchun tempatature and a thermesl tesniance of
115" CAW wrich 8npIrs 10! e Omvice 8010000 1N 8 PrIntad Cxrcwil bouatd Giwmstiing in
S shbh et ambient The LM193/103A/203/203A Mus! be Geratad besed on & 15-C
PUARMUM JUACLON temperalule The 10w Lias 6 ation and the “On-Of

cmuu\ml-u ol 1he oulpuly Awops the crup Quanpralign very amalh i1y <. 100mwr,
Pruvioed the Vulpul Lranawiorn are 8liowed LU salurate

~

ShOTCHLLI 110M the Oulfeul 10 Vs Can Catne at cavive Nosiiny ana weantual

QeuIuChun The masimum ouipnit Curredy 18 80PV IMEIMY QUMA indapengant of the
Maymitude ol Ve

P

Thes inpal Cuttent wet Onily vaini witon thie vOllayn st any O the inpal Inadas 1s Sriven

fegative b Oue 10 1NB CulinCiur-Uasn HncHon ol the input Pl transniurn beconung
turwaid Lissey ana hetely ACLAY Ay INpPUl Gl Clamps 10 8000t 10 s Q1OARr
BCHUN, Ne1® 18 8180 laterar NI'W Liaranitec Transisios eCHON On 1w IC chup Tha

1ranawiur aChiun can ¢aline the Lulbut vOleyre 0! the cOMpa
vOllaye levet 101 10 Yruauna lu,
Gtiven negative Thisg nol o

10 Yo fu the Vo
1a1ye Gewrdnivet tur the ime o 00 (el an gt iy
tUCLVe 810 HOrMal LUl Slates witl te-asialinh whan
the siput vonager wingch was beyaliry syaint 1eluing fu & value Yivaier then -0 IVo.
4 FPosiive eagursiune of HIPUL vOIlAYYE May ¢aCPoT the (iwer Sujrgt

plevei Asiong asine

[

o

~

o

<

below Lo magmituge Of the negalive power sud; ty, it uoen

ALOUIDYL SwIICh POINY, Vo » 1 4VGC, Hy = 012 wilh Vs 110m 5VOC 10 JOVGL, 8nd Over the
tull inpuil COMmmOn-mode rangn IOVAC 10 Ve «) BVder

The mpul common-moae vollagn Ot sihar ingrul »gnai vollage should NOt De allowed
v 9O Nogalive Dy Mmore 1han 0 IV The upprer 60d Of the COMMOn.Mode voitage range
8Vt <15V, but euner or both inputs can Qo to 30Vac withowt oamagn

Wilti the LM2VD/2U3A, sl lemperaiute spncilicalions are mied 16 -25°C ¢ Ta 2
+8L7C ana (rie LMIUI/IVIA, a1t lempsorature specibic sliuns aie limiied 100°C=Tas
“70°C Vi LM2VUD 46 imileq Lo —40°C ¢ T4 x35°C .

The guweclion of Ihe inpul Current 13 Ous Gl the IC Gue (0 1ne PNP npul stagn This
Current Y . 101 1ns Mate OF 1he Quipyl 80 NO I0adING
Change geibls ON Ihe tolsience OF infnil ines 2

The respsunse Line stucilied s 161 8 10OMY DL SIRE Wil 8 SV Ovsearive FOr latger

OvwtQtive signats J0Ne Can b OIINBINGY, bevw tymecsl porlormance GhataClensics
sechun

PO input signais thel saceed Ve, omi the ¢ Q. 10¢ 13 ol winha
SV suppiy, Ve shouiS be lmited 10 25 imes . anga Hanhing res:8107 80UIC be Used ON
S1LINBUIL N8 ALGI eaCer0 lee pUsHive Supry




MM74C925, MM74C926, MM740927 MM7409‘28

4-digit counters with multiplexed 7-segment output drivers

general descnptlon

These CMOS counters consist of a 4-digit counter, an
internal output latch, NPN output sourcing drivers for
a 74egment -display, and an internsl multiplexing
circuitry with four multiplexing outputs. The muiti-
plexing circuit has its own free-running oscillator,
and requires no externsl clock. The counters advance
on negative edge of clock.-A high signal on the Reset
input will reset the counter to zero, and reset the carry-
out low. A low signal on the Latch Enable input will
latch the number in the counters into the internal out-
put latches. A high signal on Display Select input will
select the humber in the counter 10 be dispiayed; a low
Jevel signal on the Display Select will select the number
in the output (atch to be displayed.

The MM74C925 is a 4-decade counter and has Latch
Enable, Clock and Reset inputs.

The MM74C926 is like the MM74C925 except that it -

has @ display select and & carry-out used for cascading
counters, The carry-out signal goes high at 6000,
goes back low at 0000. -

The MM74C927 is like the MM74C826 except the

second most significant digit divides by 6 rather than 10. .

Thus, if the clock input frequengy is 10 Hz, the display.
would read tenths of seconds and minutes {i.e., 9:58.8).

The MM74C928 is like the MM74C926 except the most
significant digit divides by 2 rather than 10 and the

carry-out is an overflow indicator which is high st
2000, and it.goes back low only: when the counter Js
reset. Thus, this is 8 3 1/2-digit counter.

features ) L
* » Wide supply voltage range 3V to 6V
& Guasranteed noise margin 2 1V,
= High noise immunity 045 Ve typ |
& High segment sourcsng current < 40 mA

@ Vee ~ 1.6V, Ve = 5V
8 Internal multiplexing circuitry

design considerations

Segment resistors sre desirable to minimize power
dissipation snd chip heating. The DM75492 serves as 8
good digit driver when it is desired to ‘drive bright’
displays. When using this driver with a &V supply. at
room tempeqature, the display can be driven withput
segment resistors to full illumination. The user must Use

- caution in this mode however, to prevent overheating of

the device by using too high a supply vomaa or. by
operating at high smbient temperatures,

The input protection circuitry consists of a series resistor,
and a diode to ground. Thus Input signals excseding -
Vec will not be clamped. This input signal should not be
sliowed to exceed 16V,

connection diagrams
Duai-In-Line Package

MM74C925 ‘

Vor ] . oIt Qgct

J ”" " " 1] u_ fn "

l 1 1 3 4 O t 1 ? -
I OMIR Ay Mgy 5D
4 inant
* Toryuw .

functional description
Reset - Asynchronous, active high

— High; displays output .of counter
Low, displays output of lstch

Display Select

~ High, flow through condition

Latch Enable
Low, latch condition
Clock - Négativc.edgn sensitive

Oual-in-Line Package -
MM74C928, MM74C527 and MM74C528
Ver P “:."" T cock Buny o
]ll 1 LI L) L () LI (L} I s
II 3 0 TR DI ) ] 0 O
[ [ I VATCR BIRAY Agyr  deyr  B88
- SaaaLE sTLLtT
Tor virw S .
Sggment Output "= Current sourcing with 80 mA ©
’ Vour = Veé — 1.6V typical.
Also,- sink capability = 2 LTTL
loads
* Digit Output — Current sourcing with 1 mA @
- Vour * 1.76V. Also, sink capa-
bility = 2 LTTL loads
Carry-out — 2 LTTL loads. See camy-out °
waveforms. :




-

- ———
absolute maximum ratings (Nots 1) 1
Voltage at Any Outpuf Pin’ .Gnd — 0.3V to Ve +0.3V 9.
Voltage at Any Input Pin Gnd — 0.3V to +15V RE
- o
Operating Temperature Range (T, ) —~40°C to0 +BS°C |
]
Storage Temperature Range . ~65 Cto +160°C . e
Package Dissipstion Reafer 1o Popuax) V8 Ta an!\ : .
- Opersting Ve Range + 3V to 6V
Vee 6.5V )
Lead Temperature {Soldering, 10 seconds) *300°C . ’
dc electrical characteristics Min/max limits apply at —40°C < T < +85°C, unless otherwise noted.
PARAMETER | CONDITIONS { own | orve | omax | uwirs G
CMOS TO CMOS ’ ke
lased &
Viney Logical 1" input Voltage Vee = 6.0V 35 v U
Vinioy Logical “0” Input Voltags Vec » 5.0V 1.5 v R ’
Vour:  Logical *1* Output Voltage Veg = 5.0V, 1g = ~10uA 4.5 i v
{Carry-out and Digit Dutput : }
Only) 1 .
Vourir  Logical “G" Output Voltage Vee = 5.0V, Ig = 10pA 0.5 v It
hineyy Logical 1" Input Current Vee = 5.0V, Vi » 15V 0.005 1.0 BA
linior Logical *0** input Current Vee ® 6.0V, Vyy = OV -10 —0.005 pA
lee Supply Current Vee = 6.0V, Outputs Open Circuit, 20 1000 ) HA . '
Vi = OV or 5V RE
CMOS/LPTTL INTERFACE = B R
Vv Logical “1** tnput Voltage Vee =4.75V Vee=1.8 v
Vinor Logicat “D“ Input Voltage Vee = 4.76V Y 0.8 v, .
. ,
Vourm| Logical “1* Output Voltage Vee = 475V, 24 v 7
" {CamyOut end Digit to = -360 2A ' . .
Output Only) e
Vourior . Logical “0” Outpyt Voltage Vee = 475V, r 04 . V. 1
g lo =.360 nA Lk
OUTPUT DRIVE  ** : : .
Vour  Outut Voltge (Segment lout =65 mA, Ve = 6V, T) = 25°C Vee=1.3 | v 1
i Sourcing Output) - X s T; = 100°C Vee=16 | Vge—12 v
3 lour =40 mA, Ve = 5V { T« 150°C voem2 | vee-1a v .
Row Output Resistance {Segment lout ¥ 65 MA, Vec = BV, T; =26°C’ 2 Q E
Sourcing Output) ) oA T | Ty 100°C 30~ 40 Q
‘ b A Yee =3V 1y, =180°C y 38 50 o}
Output Resistance (Segment . 0.6 , 08 LA
v Output) Temperature Coefficient AT
lsounce Output Source Current " | Vee = 4.5V, Vour = 176V, T,= 160°C - -2 ) mA
(Digit Output) o
Isounce Output Source Current Vee = BV, Vour = 0V, Tj» 25°C ~1.75 -33 mA . :
{Carry-out) . ' : K ":.' .
Isinx Output Sink Current - Ve = 5V, Vour = Vee. Ty = 25°C 195 36 mA
{All Outputs) B ‘ 4 ‘
8 Thermal Resistance MM74C925 »  (Note4) 75 100 ‘et
: ‘MM74C926, MM74C827, MM74C828 70, 90 ‘oW
Note 1: “Absolute Maximum Ratings” sre those values beyond which the 1afety of the devics cannot be guaranteed. Excapt for ”Optrltinvm
Range’* they are not mesnt 10 imply that the devices should be opsrated st thess limits. The table of **Electrical Characteristics” provides ]
conditions for sctusl device operstion. ' ’ °
Note 2: Capacitance is gusranteed by periodic testing. . . & i
Nots 3:. Cpp detarmines the no losd sc power consumption of sny CMOS device. For complete explanation see 54C/74C Family Characteristics "
application note, AN-GO. ° . L
Nots 4: 8, messured in free-sir with devica soldered into printed circuit bosrd, ! R



ac electrical characteristics T,=25°C, C_ = 50 pF, unless otherwise specified

PARAMETER

CONDITIONS

. MIN |+ TYP MAX UNITS
tuax Maximum Clock Frequency Vee = 5.0V, T,'= 25°C L2 4 MHz2
Square Wevs Clock T, = 100°C 1.5 3 MHT |
;,, Yy Maximum Clock Rise or Fall Time Vee = 5.0V ° .15 ™
twr Reset Pulse Width Vee =50V Ty=25°C - 250 100 ‘ns
ee ™ 3= 100°C 320 125 ns
twee Latch Enable Puise Width Vew w50V T,=25°C 250 100 * . ns
ce 7, = 100°C 320 ' 128 ™
tsevekam Clock.10 Latch-Enable Set-Up Time Voo = B0V Ty=25°C 2500 1250 | » ns -
e ™ T, = 100°C 3200 1600 m
tun Latch Enable to Reset Vee ® 5.0V Te25'c ‘| 0o =100 ! _—
Wait Time T, =100°C 0 -100 ns
erinse) Reset 1o Latch Enable SetUp Time v ST Ty e 25°C 320 160 'ns
el Ty=100°C .| 400 200 ns
fuux Multiplexing Output Frequency Vee = 5.0V 1000 Hz
Cw taput Capacitance Any Input {Note 2) 5 pF

typical performance characteristics

Typical Average Segmant

Typical Segment Current vy Maxi Power Dissip Current vi Segment Rasistor
Output Voltage i . Vs Ambient Temperature Value
= -
3 = T T Sax .3 n
= - Ve o 6V
3 1. 157C /(. [ g 5 1T
E w 3 < e ] \
2 V( ] E 1800 £ u Vi o LS
- 7, 106 % W TACEI A TACAZTARATACEES o
S 4 = S8 oo < &
3 g 1208 ! “
1 1o 2] B
“ 2 . - _—
: L) Voot N~
‘g . / . . .!¢ ™) 3 5 ° \\\:\
L n - T o 5 ' VYool —
-3 l )‘ 'g 1w 3’ l
E ' —r i E
[ 8] o Py b2 ] 1 [} - - - ¢ N & W 0 N r 4 M N NN W uDN
Y Vo, Tarm AMBENT TEMPEAATURE CT) . SEOMERT ALSITOA ()
. 1 Notws. Vp = Voltage across digit
. . driver. -
logic and block diagrams i - )
MM74C325 . MM74C326
1 R " 1 N M
M1 O- Fove neser 3y v,
Ho cLoce CARRY: Ol 42 oex
- -
g o, swiay ot z o
NP §' LN ser T wan > g 94N
ananee O aten | wafen | watex | Laren 2, % LD warcn o 0] uatew | Laten | waen | ates el ;, ALI
=2 b mane Y
e —C d I B 1 b ¢
I. fn ?: Tu i3 tHoo IA Tl fc Il g2 o
Aouy O-+--1 el E EDSN Aot O+—~ z H 35
:’,: e wULTIRLEXER - 1o :'; e quLTMLETE - 4 o
Bour 81!:_4 H . OSour 81'.’Er_ - g
<ua 0=} ox .
MM74C827 MM74C928 )
st o LI auser o2 126 vee
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= > s |'s
H Mo y H LI
‘ H oiPLAY ¢
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< Segment Qutput Driver

Input Protection:

L .
-
Ve
. . .
yoou mrut wery
steaona .
. wey I
.
Common Cathode LED Display _ Segment 1dentification
] ]
—uan — —— .
E = RN
T S [ 1]
R ] 1

—

switching time waveformms

LATEN
HmABLE

sy

input Wevetorms

Muitiplexing Output Weveforms

55789
H

[}

Carry-Out Wevetforms
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SCL40238, SCL4068B

scn.Qoﬁa, SCLA012B . S% CMOS NAND GATES

SCL40118 — Quad 2-input NAND
SCL40128 — Dual 4-Input NAND : CONNECTION DIAGRAMS
SCL40238 — Triple 3-Input NAND (all packages)
SCL40688 — 8-input NAND
FEATURES . Vpp 48 4A 4Y 3Y 38 3A
] | ] L | | L
4 Bufferad Outputs 4 13 12 1 10 9 8
4 Diode Protection on ail Inputs SCL4011B .
4 Fully “B”-Series Compatibie
4 Balanced Output Drive Current Specifications 1 2 3 4[ S ? 7T
{ 1 1 o
. 1A 18 1Y 2Y 2A 2B Vgg
JRUTH TABLE >
Inputs Output
11 ’ 0 -Vpp 2Y- 20 2C 28 2A NC
All other combinations 1 | } | 1 | { i
3 4 13 12 11 109 8
FUNCTION DIAGRAMS' SCL40128 .
SCL40118 SCL40128 ll 2 3 3 sr ? {
1A 1 1A 2 : 1Y 1A 18 1C 1D NC Vgg
T o , |
18 2 18 3 g g
5 b 1Y
28 D-"’zv.‘ b Vop 3C 38 3A 3y 1Y iC
28 6 1D § | olul.al | 1 ] L L
3a 8. 10 2A 9 . 14 13- 12.11 .10 9. 8.
=" 3Y I ;
38 9 28 10 ’32Y i scLgo238
iy, w L) e
48 13 . 20 12 1A 1B 2A 28 2C 2Y Vgg
Y =~ AB : Y = ABCD
. ScL40238 Voo ¥ H G F & NC
1A 1 : PO | i JAT
.8 2%3}9 1y 14 13 12 11 10 9 38
1c 8 . SCL4v0688
. L1 2 3 4 5 6 7
28 3= T NI 727 1T .
28 4____}6 2y NC. A B C D NC vVgg
2C 5——1_T
Add suffix to package:
T . C 14-pin Cerdip
38 12 | 10 3Y 4-pin Cerdip
I D 14-pin Ceramic
3C 13 v = ABC E 14-pin Epoxy
- 14—pin.F|at
SCL4068B ‘ H Chip
A 2=
8 3— '
g ; . RECOMMENDEDOPERATING CONDITIONS
E 9 3—13 Y For maximum refiability: i
F 10 DC Supply Voltage VDD'VSS Jto 15 Vde
G 11 —] [ S— Operating Temperature  Tp ’
Hi2— YTABCDEFGH C. D, F, H Device 5510 +125 OC
: € Device Lon : 40t +85 ©C




SCL4011B, SCLAG128, SCLA0238, SCLA06SS-
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS **

PARAMETER Voo | conpimons | Teom = . Twan’ [ e
. . . .. Veeh. . Mie | Maxc| Min.| Typ. | Max. | Minc b Max.} - |-
QUIESCENPOEVICE, °* loo}- ‘o . !
CURRENT  * . i o5 [Vin~Vegoe Voo ~ | 0.08) ~ 0. £ 005t - |15 [padel
) 1 T0 Al valid input ~ 1 010} = |000% | 0.30%:s =g 200 p o .
- 15 |combinations - {020 ~ 10002 0.20{. - [-80-}-""
-NOTES: ! Remaining Static Electricat, Characteristics are listed undes “SCEA0008 Series Family Soecitications”.. -
3 Tiove-565°C for C.0, F, H deviee:
“ « -48°C for € device.
Tricee= +125°C for.C.D. F, H device.. .
* wer 85°Cltoc E davice. -
© * Thesd have been designed. for outout drive currant specifications.. Consult Faimily Vhicad
= DYNAMICCY"YAH’ACTEHISTIG' (Ct =50pF, ’i’.—' 25°Cr
- PARAMETER * “"’33 Mim. " Tyee o " Mo Tunie |
PROPAGATION DELAY TIME Touss o, . ’
) L . 5 - 712 {86t | ae
10 - sa 120°
15 = 45 |° %
OUTPUT TRANSITION TIME. e trmy, H - 100. 00 ne.
) -.10 - 50- |7 00, |77 -
1$ - 40 80~
Voso- DRAIM: YOLTAGE: (Vdek.- 50. — r
2200 18 -182 <142 <12 -10.. 8. -Ba 4 : = B
z fofs. 2 2 g s - LR
Vea==SVae—F1S — e
i i f Nl
L - I’ ) A 5 c.; - |§. + 30. /
Veam =10 Ve A7 -5 R & T ]
- o = S 7200z Vopm 18 Ve[ .
y Va 25 = 2
-] .
30 2. 2 15 //
= a
> 35 .4 ) p 10 // r
Y =~15 Vde: Al G ) e 3¢ = Voo = 5 Vi - Ta=25C 4
[t f NS A as = o]l [
1 1 RN AR Y 0 2..4 6- 8 1071z 14 16: 18 20:
-5 Voo DRAKE YORTAGE (Vdey~- -~
- Typical. P-Channel: . . TypicalN-Channak
Source Current Characteristics . Sink Cutrent Characteristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM:SCL40128- (1 of 2 gates]
- N - Y \ (i F
- SCL4o11 M : 4 [
5. a—r] E ol
. a : 1 N :
SCLr4012 = N— L{ it
pr
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'SCL40138 -

"

'CMOS DUAL D-TYPE FLIP-FLOP -

FEATURES" '

Independent Set and Reset Controls °
Static Oparation

Logic Edge-Clockad .Daesign

16MHz Toggie Rate @ 10Vdc

Balanced Outpdt Drive Current Specifications

L 2R 2R R 2% 4

DESCRIPTION -

The SCL40138B. consists of two identical, jnde-
pendent D-type Flip-Flops. These devices can be
used for shift register applications, and; by con-
necting the Q output to the Data input, for counter

and toggle applications. The logic level present at

the D input is.transferred to the Q output during
the positive-going transition of the Clock puise.
Setting or resetting is independent of the Clock and
is accomplished by a high level on the Set or Reset
ling, respectively.

s TRUTH TABLE

e e
[

NO CHANGE

~lelo|l=-lolo

LD

=lol~|olfel-|0I

S
]
9
Q
4]
1
1

A = {avel Change-
x = Don’t Care

LOGIC DIAGRAM

T

] %
-
n-——{/ >-—4:>-——4' S>—d N

CONNECTION DIAGRAM
{all packages)

Voo Q2 62 Cly Rg 02 5'2
] | IR RSN
4 13 12 11 10 3 8
 SCL40138
1 2 3. 4 5 6 7
I ! P i
Q¢ Q4 CLy Ry D4 Sy Vgsg

Add suffix for p?ck'age:

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

H  Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VDD - Vss
Operating Temperature Ta

C. D, F, H Device
E Device

DC Supply Voltage 3to 15

40 o +85

BLOCK DIAGRAM

-55 to +125°

Vde

oC
o¢

cLocx, 3 £/ ._J_'-:)'

k) 12 3
O e Y
1 F/¥2 43 N
1= Q2

vss




"ELECTRICAL CHARACTERISTICS

STATIC CHARACTERIST!CS '

T ) 1
“ - pARAMETER” - -~ LYoo! conpimions.| Tuow SEC TgH__ | ynies
. . s (Vdel §+ Min. | Max. | Min. | Typ. | Max, | Minr, | Max.
-QUIESCENT DEVICE. .~ - oo}~ 4. - - - L.,
CURRENT - S {Vin*VggorVpoo| - | 1.0 |' - |0.005]{ 1.0 - | 30 {uAde
. . [ 10 | All vaiid inout - 120 - |00 | 20 - 60
15 |combinatians -~ 140 - 1002 | 40 - 120

NOTES: ! an.mmq Stmc Electrical Charactaristics are listed under ‘SCL4000B Series Family Soecifications”,
Teow ==-65°C for C, D, F, H device. «

= -40° C tor € device.

Thigu.” +125°C for C, D, F, H device.

=+ 85°C for E devics.

? This device has been desianed for-balanced output drive current specifications. Consult Family Specifications.

SCL40138
!

DYNAMIC CHARACTERISTICS' (Cy,

=50pF, Ty = 25°C)

Tyf)ical P-Channel

. Source Current Characteristics-

PARAMETER l Voo [ Min. 1 Tvp. } Mux | unis |
CLOCKED OPERATION
PROPAGATION DELAY TIME LM, PR 5 - 125 250 ns
10° - 65 130
15 - 45 90
OUTPUT TRANSITION TIME Trme (THL S - 100 200 as =~
10 - 50° 100
S 15 - 40. 0
MINIMUM CLOCK PULSE WIDTH PWeL H - 70 140 ns
’ - . 10 - . 30 %0 .
15 - 20 40
MAXIMUM CLOCK FREQUENCY |, feL 5 35 1.0 - " MHz
10 8.0 16 -
15 12.5 25 -
MAXIMUM CLOCK RISE AND FALL TIME' Ity ticr, s 15 = - us
. 10 10 - .
15 ° 5 = -
MINIMUM SETUP TIME Uty S ~ 5 50 -ns
10 - 10 20
15 - 7.5 15 I~
MINIMUM HOLD TIME Roud S |+ - -25 0 ' ns
10 - -10 0 -
15 - -3 20
SET AND RESET OPERATIONS
PROPAGATION DELAY TIME
S0QRwd, toLm 5 - 125 250 ns
10 - 65 130
15 - 15 g0
7
MINIMUM SET AND RESET PULSE WIDTH PWe, PWa 5 - 65 130 nsg
10 - 30 &0
: 15 - 25 30
SET AND RESET REMOVAL TIME rata "5 - O | 5 ng
0 - a l 10
18 - a9 s
IWhen units are cascaded, the maximum rise and fail times of the clock input should be equat to or
less than the transitian times of the data outouts driving data inputs, plus the propagation delay of
the output driving stage for the output capacitive load. .
Yoe. DRAMN VOLTAGE (Vdc) 0 ——
<20 18 416 14 12 108 5 4 2 0 A —
T LT T e - = g :: Vos = 15 Ve
Vog == 5§ Vde1——% A &
ol 74 -0 7 gl
b - E 2
Veg ==10 VYde 7 S s
L .= g Voy = 10 Véo
[(*]
Vi % g = 8
30 A R i 15 / //
L 35 = L
Vea==15 Ve, -0 ‘g R ,v"']' § :"‘ T =25 C
L e . 1
T T B 6 2 02 4 § 8 10 12 14 16 18 20
-0 You, ORAIN' VOLTAGE (Vec)

Typical N-Channel
Sink Currant Characteristics
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SCL40248 ’

CMOS
7 STAGE BINARY COUNTER

~

FEATURES

¢ 7 Fully Static Stages”

¢ Buffered Outputs Available from All Stagas
4 Common Resst Line . .
4 3 MHz Counting Rate @ 10Vde

4 All Inputs Buffered

OESCRIPTION

The SCL40248 is a single chip monolithic me-
dium scale integrated circuit containing N-Channel
and P-Channe! enhancement-mode MOS transistors.
Seven single-phase clocked counting stages are
provided with the Q output of each stage access-
ibie. The Counter is reset to “zero” by a high level

+

O

CONNECTION DIAGRAM

(all packages),

Vpp NC Q¢ Qp NC Qg NC
| ) R W A | L
14 13 12 11 10 9 8

"SCLA024A
1 2 3 4 5 6 7
| [ | I 18 oyl
€L R Q7 Qg Q .Qq Vss

Add suffix for package:

on the Res‘et input. Each countbr stage is a static C 14-pin Cerdip-
master-siave flip-flop. The counter state is advanced D 14-pin Ceramic
one count on the negative-going transition of each E 14-pin Epoxy
input pulse. F  14-pin Flat
H Chip
TRUTH TABLE _ :
Clock Resst State )
0 2 SRLCD Be RECOMMENDED ORERATING CONDITIONS
0 1 All Qutputs Low g
18 o] No Change For maximum reliabjlity:
1 1 All Qutputs Low
- 0 No Change OC Supply Voltage Vop-VYss 3tgi16 Vde
— 1 All Outputs Low Operating Temperature Ta
o~ 0 Advance One Count - C. D, F, H Device -55 to +125 ©°C
/N 1 All Qutputs Low . E Device 40t0+85 ©C
LOGIC DIAGRAM
Q1 Q2 o7 Qs Qs Qy
12) (m (6} (s} 14) (3
cLocx ,_Do_‘_
Ty Ty Ts Te Ty Te Ty
nd' 3 G, ) 3, ad‘ ey
RESET »Do—-{>., L L | : | | 1
PIN 14 VOO
. PIN 7 Vss




SCL40248

2

STATIC CHARACTERISTICS !

ELECTRICAL CHARACTERISTICS

- ES 3 2
PARAMETER Voo | conpiTiONs | TLow *5¢C THIGH | ynigs
. (vVde) Min. | Max. | Min. | Typ. | Max. | Min. [ Max.
QUIESCENT DEVICE loo . .
CURRENT 5 |Vin = Vegor Voo| — 5 - | 005 5 ~ | 150 |pAdc
.10 |All valid input - 10 -1 0.1 10 —'{ 300
15 |combinations - 20 -1 02 |.20 - | 600
NOTES:. ! Remaining Static:Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
? TLow =-55°C for C, D, F, H device.
= —40°C for E device.
Tuign = +128°C for C, D, F, H device.
=+ 85°C for E device.
DYNAMIC CHARACTERISTICS (C_ =50 pF, T4 =25°C) '
’ Voo . . )
PARAMETER vag) Min. Typ. Max. Umfs
CLOCKED QPERATION
PROPAGATION DELAY TIME
Clock to Q, R teLk, tPHL 5 - 200 400 ns
10 - 100 - 200
15 - 80 160
QtQq,, toLH, tAHL 5 L 125 250 ns
10 - 60 120
. 15 = 45 90
J OUTPUT TRANSITION TIME trime trmu
5 X 130 260 ns
10 ‘- 65 130 -
! . . 15 = 50 100
MINIMUM CLOCK PULSE WIDTH PWey i
: { 5 Y 165 330 ns
10 = 60 120
. 15 e 45 90
MAXIMUM CLOCK FREQUENCY R
3 5 1.5 3.0 — MHz
10 4.0 8.0 -
15 5.5 11
. MAXIMUM CLOCK RISE AND FALL TIME Lot tieL
R 5 15 - — us
10 10 - —_
15 5 = —
RESET OPERATION
PROPAGATION'DELAY TIME tone
5 - 350 700 ns
10 - 178 350
. 15 - 130 260
MINIMUM RESET PULSE WIDTH PWg .
5 - 250 500 ns
10 - 125 250
. 15 - 100 200
RESET REMOVAL TIME tegm '
- 5 - 250 500 ns
: 10 - 75 .150
15 - 60 120




SCL40248 -

. . Voo, DRAIN VOLTAGE (Vi) ' .
20 18.-16 14 412 10 8 § 4 2 O _
v . 5I —t— s %
== Vde - .
=TT e €
[~ b,
Vea =~ 10 Vdo / 15 2 g
L 20 % €% . . Vop = 15 Vi
— ' 25 2 3 2 . +
-1 .
You =718 Ve 0 3 s 4 Vea = {0 Ve
95 = ag 10 -
40 32 25 ¥, § Vic T, =25 C
Tomtcds & bl NI,
A" o 0 2 4-5- 8 10 12 14 16 18 20
) Ve, DRAIN VOLTAGE (Vde) .
Typical P-Channel : L ~ Typical N-Channel

Source Current Characteristics Sink Current Characteristics

TYPICAL COUNTER STAGE

CLo—

RESET




National
| Semiconductor | S :

CD4047BM/ CD4047BC Low Power Monostable/ Astable
"Multivibrator . .

general description

-CD40478 is capable of operating in either the monostable % True and complemented buffered Qutputs

or astable mode. It requires an external capacitor ® Only one external R and C required

{between pins 1 and 3) and an external resistor {between - . )
pins 2 and 3) to determine the output puise width-in MONOSTABLE MULTIVIBRATOR FEATURES

the monostable mode, and the output frequency in the

Positive or negative-edge trigger
astable mode.

= Qutput puise wudth independent of trigger puise

Astable »operation is enabled by a high level on the duration

astable input or low level on the astable input. Thé ® Retriggerable option for pulse width expansion
output frequency (at 50% duty cycle) at Q apd Q ® Long puise widths possible using small RC compo-
outputs is determined by the timing components. nents by means of external counter provision

A frequency wwice that of Q is available at the Oscillator % Fast recovery time essentially independent of pulse
Qutput; a 50% duty cycle is not guaranteed. pek width

'@ Pulse-width 3ccuracy- maintained at duty cycies

Monostable operation is obtained when the device is approaching 100%

triggered by low-to-high transition -at + triggger input
Qr high to-low transition at — trigger‘ inout. The device ) ASTABLE MULTIVIBRATOR FE/{TURES .
can be retnggered by applying a slmu(taneous lew-to-

high transition to Both the + trigger and retrigger inputs. 1. Free-running or gatable operating modes

® 50% duty cycle.
A high level on Reset input resets the outputs Q to low,. % Qscillator output available
Q to high. e & Good astabie frequency stability

typical frequency = 2% + 0.03%/°C @

features deviation 100 kHz
LR +0.

& Wide supply-voltage range 3V to 15V 18‘3:2 0.015%/C @
* High noise immunity 0.45Vpp tvp . {circuits trimmed to frequency
® Low power TTL fan out of 2 P . Vpo = 10V £10%) .

compatibility driving 74 applications-

or driving 7415 ® Frequency discriminators

SPECIAL FEATURES 8 Timing circuits *
® Low power consumption: special CMOS -oscillator ¥ Time-delay applications

configuration 8 Envelope detection
% Monostable lone-shot) or _astable {free-running) ®  Frequency muitiplication

operation : % Frequency division

block and connection diagrams

&
>

<
<
M TRER YV SR

<
e ,hl v |2 Ouat-in-Lineand Flat Package «

[ ——————— - —f————— ———

P PN

AC N . )
l COoMman| Timng 11 gs¢
[ _—{ >_‘*"° Ut
. I - o - U L.
uumo-—-l—- c R - 2 . 3
“are Tueng nermcatn -y LU sermestn A 1. osc owr
T contRoL o sonwRat C . A¢ Commman—- L arniaaen
1 sowen N . . "
o f asTante . l w - AXTRNCE —d Fla
MULTIVISRATOR - . .
meseR FREQUENCY l >_ Qa astanue = LY
. I \ HONOITANLE QIVIDER | .
, ' canraoL - o . " . N b
m:unoj—n - 1 TAIaCER —f L
: f - 7 0
" N ] % . EXTERRA Yoy = Lt p——TRGEER
a0 04 . ! L
90 O - . —10 seser - .
7 -
i S p——




{Notes 1, and.2)

Vo de Suoply Voitage
VN {nout Voitage
Tg Storags Temperature Range

" absolute maximum ratings

-0.5to +18Vpe.
-0.5 to-Vpp +0.5Vpe
—65°C ta'+150°C

&

recommended: operating conditions--

(Note 2}
Voo de Supply Voitage 3t 15Vpc
V)N input Volitage 0 QPVDQVDc

T A Overating Temperature Range

Py Package Dissipstion ' S00mwW | CD40478M —55°C 10 +125°C
TL Lsad Tempersture (Soidering, 10 seconds) 300°C *  CD40478C —40°C 1o +85°C
a . re N
dc electrical characteristics cp40478M (Note 2)
' —-5°C ‘¢ 125°C
PARAMETER CONDITIONS UNITS
- MIN | mMax | MIN | TvP | MAX | MIN | Max
oo Quiescant Device Current | Vpp = 5V 5 5 150 HA
Vop = 10V | 10 10 300 uA
. Vpp=15v . 20 20 800 HA
VoL Low Levei Qutout Voitage | ligl<1uA
Vpo =5V 0.05 Q 0.08 0.08 v
. Vpp = 10V 0.05 [} 0.05 0.05 v
f. Vpp = 158V o 0.05° 0 0.05 0.05 v
| VOH  High Level Output Voltage | lg! < 1 pA
! ‘[ Vop 25V 485 |~ 495 | 5 4.95 v
i . | vpp=iov 9.95 ] 9ssq 10 9.95 v
Vpp = 15V 14.95 1495) 15 | « 14.95 v,
VIL  Low Level Inout Voitage | VOp =SV, VQ=0.5Vordasv: |- - |18 225 15 1.5 v
] Vpp = 10V, Vo = 1V or 9V ; 10 a5 | 30 3.0 v
. VoD « 16V, Vg = L5V or 13.5V 4.0 6.75( 4.0 4.0 v
L Vin High Level lnput Voltage Vpo = 5V. Vg =05V or 4,5V 35 3.8 278 3.5 v
. Vop'= 10V, Vo = 1V or 8V 1.0- 7.0 5.5 7.0 .V
8 Vpo = 18V, Vg = 1.5V or 13,5V | 11,0 1.0 | 828 1.0 v
" 1oL Low Level Output Current { Vpp = SV. Vi = 0.4V 0.64° 051 | 0.8 0.38 mA
Vppo = 10V, Vg = 0.5V 1.6 1.3 225 0.9 mA
' ] Vop = 15V, Vo = 1.5V 4.2 3.4 8.8 24 mA
Io0H @jqﬂ Level Qutput Current | Vpp =5V, V(Q = 4.6V ~-0.64 -O.SJ' -0.88 -0.36 mA
: Vpp = 10V, Vo = 9.5V -1.8 ~-13 | -2.25 -0.9 mA
. 'Vpp = 15V, Vg = 13.5V 4.2 -34 -8.8 ~2.4 mA
i hn inout Current VDD =18V, Viy =0V -0.r -1073| -0.1 -10 A
.; VoD = 15V, Vi = 15V 0.1 1073) o1 1.0 2A
§ . T
t dc electrical characteristics cD40478C (Note 2)
T . T —0°C =°c 85°C
L PARAMETER CONDITIONS UNITS
: : MIN | MAX | MIN | TYP | MAX. | MIN | MAX
“Ipp  Quiescent Device Current | Vpp = 5V 20 20 150 BA
. Vpo =~ 10V 40 40 300 HA
L Vpo = 15V 80 80 600 BA
" VoL Low Level Output Voltage Hgi< 1 uA ' )
N * |voo=5sv 0.0 R 0 0.05 0.05 v
-| vop = 10v a.05 {\ [ 0.05 0.05 v
Vpo = 15V - 0.08 o 0.05- 0.05 v




dc slectrical characteristics (Continued) 'CD40478C" (Note 2} -

C'ONDITIONS ~o'c . =e - ss°c
PARA! R
RAMETE MIN | MAX MiN- TYP MAX MIN. | .MAX..]. .
VOH  Hign Level Outout Voitage [ flgi< 1A ) ’ i e
Vop.qsv 495 495 | 5 4,98 v
Vpp =10V - ’ 9.95 995 { 10 9.95 v
vop * 15V 14.95 14.95{ 15 14.95 v
viL Low Level input Voitage | Vpp =5V, Vo = 0.5V or 4.5V 15 ' 225 | 15 1 18 v oo
Voo = 10V, Vg = tV or 8V 30 . 4.5 3.0 .30 v ]
Vpp = 15V, Vg = 1.5V or 13.5V 50 |- 6751 40 4.0 v o
Vin  High Level Input Voltage | Vpp =5V, Vo =05Vordsv | 35 as | 215 s v o
Vpo * 10V, VO * 1V or 9V 7.0 7.0 5.5 ’ 7.0 v,
. ) VDD * 15V, VO = 1.5V or 13.5V | 11.0 1.0 { 825 . 1.0 v i
lov Low Level Qutout Current | Vpp = 5v, Vo =04v 0.52 Q.44 0.88 0.36 mA
Vpp = 10V Vo = 0.5V 1.3 1.1 2.25 - 0.9 ' maA
. VDD * 18V, VG = 1.5V 36 3.0 8.8 2.4 e ma
IoH  Hign Level Qutput Current | Vop = 5V, V(@ = 4.6V -0.52 —0.44. | -0.88 | —0.36. mA .
VoD = 10V, Vg = 9.5V ‘-3 1.1 | -228| | |-o9 ma |
VDO * 15V, Vg = 13.5V -36 -30 |-88 -2.4° mA
N taput Current Vpp = 15V, Viy = OV -0.3 -1075} 03 -1.0 BA
. Vpp = 15V, VN = 15V 0.3 1073 0.3 1.0 pA -
ilou 1: "Absoiute Maximum Ratings” are those values beyond which the safety of the devica cannat be guaranteed, they are not meant to imolv:’-
that the devices shouid be operatsd at thess limits. The table of “R Operating Conditions” and “Electricai Charactarnistics” providn-g
conditions for actual device operation. \ : 4
Nots 2: Vgg = OV uniess otherwiss specified. N

.

RTCTIIRT U au110)

ac electrical characteristics cp4da7s e

Ta =25°C. Cy =50 pF,R_ = 200k, Input ty = t§ = 20 ns, unless otherwise specified. -

0

PARAMETER CONDITIONS MIN TVYP MAX UNITSS
PHL. IPLH Propagation Qelay Time Astable, y Vog = 5V b 200 400 as ¥
@ Astabte to Os¢ Out Voo = 10V 100 200 as |
Vpp = 15V 80 i 160 as T
. [ 4 ) ' -]
PHL, tPLH Astable, Astable to Q, Q ) * Vpp =5V - 550 900 as
Vpp = 10V & 250 500 ns -
Vpp = ISV ‘200 400 as
PHL tPLH + Trigger, ~ Trigger 10 Q, O Vpo = 5V 700 1200 - ns
Vpp = 10V 300 . 600 ns
~ Vpop = 15V - 240 480 - s
PHL, tPLH + Trigger, Retrigoer to Q, vpp =5V 300 800 - ns -
: Vpp = 10V 175 300 ns
Vpp = 15V 150 250 ns
PHL. IPPLH Reset'to Q. 3@ - Vop =5V . ’ - 300 600
vpp= oV’ 125 250
' Vpo = 15V ! . 100 200
THL, ITLH Transition Time Q, G, Osc Out Vpo r SV . 100. 200. 7 s
- . Voo = 10V 1. so - 100
- . - . Vpp = 15V LT 40 - :To
WL, 'WH  ° Minimum Input Pulse Ouration Any input .
A . - - . Voo = 5V . 500 1000
Vpo = 10V : 200 400
N Vop = 15V 160 320
taeL tecL  + Trigger, Retrigger, Rise a Vpp = 5V . 15
Fall Time . . Vpp = 10V . 5
. . Vpp = 15V H
CiN Average Input Capacitance Any Input . S 75




logic diagram

ASTARLE C“:
BTINE O~

. rmanllo:—
- TNIGGER o—-—Do—-

i 4
" L] S0
VG Ommegrund 0y e Voo O—ily aq Lqfe -+ a¢ —108g. ag
s L e —icg Oy b—ce 4 “¢—{¢q d°’—Dc
ATy A2y - iy A1 A2, aq [

°*Special input protection circuit to permit larger input-voltage swings

truth table

oq_'o exv Reser

'_ Note: Externai resistor berween terminals 2 and 3. External capacitor between terminais 1 ang 3.

%

* Typical- Implemaentation of Externat Countdown Option

Bﬂ'll'!‘

codsaTe

13
e

out O S

Ll
COURTER
I’mu’

tEXT = (N.= 1) ta +{tm + ta/2)

e L o

TERMINAL CONNECTIONS . TYPICAL OUTPUT
- OUTPUT PULSE
FUNCTION INPUT PULSE PERIOD OR
TOVpD- TO Vgg- FROM :
s TO PULSE WIOTH
Astable Multivibrator ’
Eree-Running 4,5,6,1417,8,9,12 10, 11,13 ta({10, 11) = 4.40 RC
"True Gating 4,6,14 ~17.8.9,12 10, 11,13
. 3 / . tA(13) = 220 RC
Comotement Gating | 6, 14 57,8912 | 4 10,11, 13 Al
‘Monostable Multivibrator .
Positive-Edge Trigger 4,14. 5,6.7,9,12 8 10, 11 B
Negative-Edge Trigger 4,8, 14 5,7,9,12 6 10, 11 - tpm{10, 11) = 2.48 RC. |-
Retriggerable 4,14 5.6.7,9 8, 12- 10, 11 o
Externai Countdown* 14 5,6,7,8,9, 12| . (See Figure) {See Figure) {See Figure)




typical performance characteristics

Typical Q, 6,

Ose Qut Period

Accuracy vs Supply Voitage

1Astabis Mode Operation)

g -
s T T T £
ER A }\a Ta+28°C— =
8 s : 2
2 B\C \ <
T w N 3
ot g
a > T >
s s AN 2
g :

]
LSS ' :
E ) =
I - e
: - 3

3
H g
b [ I} . 15

Vgp ~ SUPPLY VOLTAGE (\’"

fo,d
1000 kHz
100 kHz
10 kHz
1 kHz
100 Hz

™o O o>

R c .
22% 10 pf
22k 100 pF
220k 100 pf

220k 1000 pf:
2.2M 1000 pF

r -

Typicai Q, Q and Osc Out

Period Accura

cy vs Terthperature

Astable Mode Operation

g T 1 T j ®
H ooV, 1oV, 1w | Al z
L)

g T ANV o
F ansv s
s s L E
-]

= <
2 e -f——- s
P 3
< - =
< <
g |3 uan’, z
2 susv/ | / s
2 110vY] ¢ (v, 10v) #
a o -
S . Teusvil e
= Pha. L 0 8V, 10V, levis 3
g 2

4% <18 -5 28
T - AMBIENT

IQ a
1000 kHz
100 kMz
10 xHz
1 kHz

00 o »

timing diagrams

5 85 115 14§
TEMPERATURE { C}

R c

22k 10pF]
22k 100 pF
220k 100 pF

220k 1000 pF

Astable Mode

S e W

e

‘a

Ratrigger Mode

I

» TRIGGER
RETRIGGED

A
18 [0 s 18v, gsan £

Typicat Q, @, Pulse Width
Accuracy vi Supply Vaitage
Monostable Mode Operation . .~

« R
" A\
]
§ f—r—tc N
0 N L
0 3 "
. D~
- TN

H 1 15
Vog - SUPPLY VOLTAGE (V)"

v R . Cc
A 2us 22k 10 oF
8 Tus 2% 100 oF
C 60us 220k 100 oF
D 550us 220k 1000 pF
3 S.5ms 2.2M 1000 pF

Typicat Q and Q Puise Width
Accuracy vs Temperature
M ble Mods O .

SV, 1VIY
/]

, ctiav, 1svi,

"1 18V

o L 2Lk
==

C (15V)
| s

-5 18 v £csv 1avH
usvla/ o v, 1oy, 5vI

,/A‘lsvilw I l

~65 =35 -5 25 S5 85 115 14§
Ty - TEMPERATURE ( )

I/A asv

94—

Yy R c
A 2us 2k 10 pF
B 7us 22k 100 pF’
C. 60us 220k 100 pF
D 550us 220k 1000 pF
- B Mosnostable Mode:

omceen [T m

oscoer _ [ 1| T 1 l

e [ L1 L
-

0sC out I | I ] 1




SCL4518B - .
SCL45208

CMOS DUAL UP COUNTERS -

FEATURES

4 Two Independent 4-8it Counters

| nternaily Synchronous for High Speed’ .
‘Dual BCD (SCL4518B) and Dual Binary
{SCL 45208).Configurations

Direct Resat

Logic Edge-Clocked Design

Trigger from either Edge of Clock Signal

Static Operation— DC to 5SMHz @ 10Vdc

3 2 4

L2 & & 4

DESCRIPTION

The SCL45188B Duat '8CD Counter and the
SCL45208 Dual Binary Counter are constructed
with MOS P<hannel and N-channel enhancement-
mode devices.in a single monolithic structure. Each
consists of two identical, independent, internally
synchronous 4-stage counters. The counter stages
are type-O flip-flops, with interchangeable Clock
and Enable lines for incrementing on either the
positive-going..or negati\’le-going_ transition as re-
quired when cascading muiltiple stages. Each
counter can be cleared by applying a high level on
the Reset line: |n addition,. the SCL4518B wiil
count out of ail undefined states within two ctock
periods. These compiementary MOS up cdunters
find primary use in muiti-stage synchronous or
ripple counting applications requiring low power
dissipation and/or high noise immunity.

TRUTH TABLE

CLOCK | ENABLE RESET ACTION
T 1 Q Increment Counter
0 ~—. Q Increment Counter
. X 0 No Change-
X — 0 No Change
— 0 ¢] No Change
i —~—. 0 No Change
. X X 1 . QQthruQ3=0
X = Oon’t Care

TIMING DIAGRAM

o UL AR
nnnann -
""'_1 l——
S il ol plin iyl
la THT LT
wresin g .
t‘; |1!4sa7’_:?|-uuuuno|:?4—.
e HHHHHHHH >
J o] digadfigaliizslilia i
\"J

CONNECTION DIAGRAM
{all packages)

Vpo Rg Qag Q8 Q1 Qos ENg CLKg

i L] | P11 |

16 15 14 13 12 11 10 9
SCL45188- SCL4520B-

1 2 3. 4 S 6 7 8

i | f [ 1 1 [ 1
CLKAENA Qga Q35 Q24 Q34 RA Vss

Add suffix for package:

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

F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

:For maximum reliability:
Vpn - Vss 3to15 Vdec _,

DC Supply Voltage

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

55 to +1256 OC
-40 to +85 .°C

BLOCK DIAGRAM

crocx : Q, o
1 . Y 3
Q4 |—o s
g [
2 02 pd &

ENABLE

nesar ] -

70~

Y I -

CLOC!
9;—-D0—L‘ Qoo
Q 1
- Ema— Qg }—on

- ENASLE

Qzp—o14

. R
n:s‘:; o F

SCLA518 — Dusi.BCD e o
SCLA4S20 — Duai Binary —° CouUnter




ELECTRICAL CHARACTER ISTICS

- STATIC- CHARACTERISTICS

SCL45188, SCL4520B

H 3, W
PARAMETER Voo | compimions Tt LR Twian’ | ynies
{vde) - | Min. | Max.| Min. | Typ. | Max.| Min. | Max.
QUIESCENT DEVICE ool . .
CURRENT 5 |VinsVesorvoe | = | 5| - |oos| ‘s | - |1s0 [uade
o 10 | All vaiid inout - 10 - 0. 10 - 300
15 { combinations - 20 - {02 20 - 600

NOTES: ' Remaining Smuc Electrical Charactensites ara listed under “SCLA000B Series Family Soecifications”..

Treow --65 CtorC,D, F,Hdevics.
= -40° C'orEdcvlcn.

T...G,.,-N!S Ctor C, O, F, H davica,
= 35 C tor Edwicn

DYNAMIC CHARACTERISTICS (C = 50pF, Ta = 25°C).

P Voo [ ) ] N
PARAMETER ! Vao Min, Typ. Max. Unia
CLOCKED OPERATION . )
PROPAGATION DELAY TIME oL g, -
From Clock or Clock Enable 5 - 225 450 ns
10 - 100 200
. . 15 - +80 160
QUTPUT TRANSITION TIME trim. Ml .
5 - 130 260 as
10 - 65 130 N
. 15 -7 50 160
MINIMUM CLOCK PULSE WIOTH PWey
\ S - 120 240 ns
10 - 50 100
- 15 - 40 80
MINIMUM CLOCKX ENABLE PULSE WIOTH PWee
5 - 200 400 ns
‘10 - 90 180
15 - 75 150
MAXIMUM CLOCK FREQUENCY fev
5 5 1.0 2.0 - MHz
- 10 25 5.0 -
A . 15 3.0 8.0 -
MAXIMUM CLOCK OR CLOCK ENABLE RISE ’
& FALL TIME" Lo b i
‘. 5 15 - - s
. 10 5 5 N
15 3 - oy
RESET OPERATION ®
PROPAGATION DELAY TIME (TR
5 - 225 450 ns
10 - 100 200
15 - 30 160
MINIMUM- RESET PULSE WIDTH PWq -
5 - 120 240 ns
10 - S0 100°
. 15 - 40 80
RESET REMOVAL TIME Lem .
5 - 100 200 as
10 - 50 100 .
. 15 - 40 80
' When units are cascaded. the maximum risa and fall times of the clock input should be squat to or
less-than the transition times of the data outputs driving data i mpuu pius the propagation delay of
the output driving stage fos the output capacitive loaq:
. Yoo DRAIN YOLTAGE (Vic)
<20 -18 -18 14 12 10 8- 6 4 -2 O .
b7 ———
Yeg == 5 Ve S s \
l et 0 ¥ g
1 S =
=18 Vde -5 g
Vos = 0 £ Vou = 15 Vo
- a ] 7
Vg =—15 Vdc s 3 L ‘
b A 15 Yor = 10 Ve
E S 10 — ;
% 25 Vo =6 Vic rAl-zsl-c_
1 i J
Ty=207 2 . 0 24 8 8 10 12 14 16 18 20

Voo DRAM VOLTAGE (Vic)

Typical P-Channei

Source Current Characteristics

Typical N-Channei

Sink Current Characteristics



SCL45188, SCL45208

LOGIC DIAGRAMS

8CD U? COUN

SCL‘S!BB - TWO

TER
CENTICAL STAGES

Gaanie

Craen

AL BINARY
SCL45203 - TwQ 10 E NTICA L STAGES

P COU

APPLICATIONS INFORMATION

~

2

SEPIE

9

of xsF__

CLOCK ENABLE RESET
A A A

QoA Q1aQ24 Q34

CLOCX ENABLE “RESET
8 8 :]

Qos Q45 Q25. Q38 ]

|
|

CLOCK- ENABLE RESET

Qga-Q1a Q24 Q34

A A a

CLOCK ENABLE RESET
8 B 8

-Qog Q18 Q28-Q3p

[ e sl sl

SCL4518/208

ol 2l el |<‘ |

sl 41‘ ol 7 sL

8CL4518/208

ul 13l

IZI I4r

Ripple cascading of four counters with positive-edge triggering.

j

——

CLOCK
INPUT

—

2 3

I 2

CLOCK ENABLE *RESET
A A A

Qoa Q14 Q24 Q3

CLOCK ENABLE RESET]
8 8 8

Qog Q1g Q28 Gag |

I
l
|

CLOCK ENA&.E RESET

Qgg Q18 228 Q38

CLOCK ENABLE RESET! l
8 8 8

Qoa Q14 Q24 Q3A

———=

TS

SCLA45208|

[Rpiy

Lf__~_

|
I
|-
3|
L

LhAd

ul 12{ 13[ MI

SCL45208

L =

)

*SCL40128

Synchronous cascading of four binary counters with negative-edge triggering.




™

SCL4528B - -

<7 TMOS DUAL MONOSTABLE

MULTIVIBRATOR

FEATURES L

Two Independent Muitivibrators on One Chip
Triggerable from Lsading- or Trailing-Edge
Puise .

Retriggerable

Resettabie

Q and Q Buffered Outputs Available

Wide Range of Output Puise Widths

*coee oo

DESCRIPTION

The. SCL45288  Dual Multivibrator provi'des
stable retriggerable/resettable one-shot operation
far any fixed-voltage timing application. Timing
for the circuit is controlled by an external resistor-
capacitor combination (Ry-Cx). Adjustment of
these components’permits generation of output
pulse widths from nanoseconds to minutes.
Leading-edge and trailing-edge Trigger inputs are
provided, and both positive-going and negative-
going puises are available from complementary
outputs.

Timing pulses may be terntinated at. any time

by applying-a low logic level .to the Reset input

Cp.

FUNCTION TABLE

[ INPUTS  |OUTPUTS
o | A |B|lald
LIx [x L |H:
X [H {x L |H
X |x {L L |H
H t | H (LU
"H { L A I R O B

H-= High Level {Steady State)
L = Low Level (Steady State)

t = Transition, Low-to-High

} = Transition, High-to-Low

X = |rrelevant (Inc. Transitions)
I 1= One High-Level Pulse

L= One Low-Levei Pulse

CONNECTION DIAGRAM
{all packages)

Vpp 2T 2T 2€p2A 28 22 T

N N R A A S

16 15 14 13 12 11 10 9
SC1.45288

1 2 3 4 5 6 7 3

1 R T 1

1T, 1T 1Cg 1A 18 1@ T3 vgs

Add suffix for package:

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

H  Chip

RECOMMENDED QPERATING CONDITIONS
For maximum reiiability:
DC Supply Voltage Vpp-Vgs 3to15 Vde

Operatir{g Temperature  Ta
C, D, F. H Device 55 to +125 ©°C
E Device 40to +85 ©°C

BLOCK DIAGRAM
{one of two duvices)

Cx Ax ‘
A = Tt T2
IN qQp———oQ
Bin a——
co Q

RESET 7

Ry and Cy are extarnsi components.




SCL4528B

SCL4528B PULSE WIDTH

VS Rx. Cx..Vpp

10MLl T T 71T T AN TTT Z T—T
s 1 - 1 1 /. 19,4 ! 7 ! Vs 1] 4 17
! RN 74 r AT T T
.. S " 5. 1 &, s/ - s./ . 7
: I : [ Tov % g o . L1 Y u: 1ov
T r Tov 7 15 741 v A ' od
MO ! l / /// L 4 / g4
* 3 : b4 4 T [// ; —
T : AIVARSP IS W, SLi/ ARSI, %
Gl ' b1 .
2 Ry Al YA Qe’qé/ % // WY < %
[ AN AT o TS V74
1a0kR2 /! 1A (1
ook 7 T A 7 Z
= : /A 7.4l 77 7 5
: A TAT AT 74
u:z.. H // // . J/ | (A V'///‘ //‘ i
& 10k ' LA / //V / l 2" [
0k AP/ 4 yd 2
3 4 ]_';"’Y/ . - 2 L1 H
/AL AR T y/Z4 R e/ AN K7 4 1
10+ v 100 10v
/Ay, Gy . {
. 4 2 4 71
1 =" P Y R B ) « 53 T 4 638 7 58 ERECE T . sa
g’ o 1ot g W 7t g 10 0
PULSE WIOTH (Seconas!
LOGIC DIAGRAM L -
Re o Cx k1§ % ! 1[ Ir %
Voo s—AMA——]{— > FOA ALL VALUES OF vop 3V TC 1BV
Voo e i’}, 25N = 110 — -
a M o
&P __n:ﬁ. L Z s L
ol P
U= TESTT QUTPUT DRIVER 2 S A
C S q;" i 1 MODE SWITCH E T\
o B = A |-
TRIGGER : 20 - HE
' s L i
L = da0 -
I i
- 1 [
s ANT? T
Y P ¥ S~ 0 -0 -0 0 20 @ &0 80 100 120 40
:. Ta, AMBIENT TEMPERATURE (9C) -
"STANDARD INPUT PROTECTION AT THESE POINTS ) . g * . -
. Normalized Puise Width versus Temperaturs

Notes:” | .

There is no effective maximum limit on Ry;
recommended minimum value for Ry is 1KQ.
There are no restrictions on the value of Cx. *

For proper operation all unused inputs should
be tied to a logic level. The mode paint (T2) of a
unused half of device should be tied high through
an external resistor to Vpp-



. .scL45288

. ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS ! _
1 . e 3
PARAMETER Voo | conpitions | TLow rEC Twarn' | ynies
(Vdel | Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE bo -
CURRENT | 5 |Vin=VsorVop| - 5 | - |oos 51 - | 150 |pAde
10 | All vailid input - 10 - 0.1 10 - 300
20 | combinations - 1204 = |02 20! - |00
NOTES: ' Remaining Static Electricat Charactaristics are listed under “SCL40008 Series Family Soecifications” -
T T ow =-55°C for C. D, F, H devics. .
= —40°C for £ device.
Trrgw ® +125°C for C, D, F, H devics.
=+ 85°C for € device. .
DYNAMIC CHARACTERISTICS (C, = 50pF, T = 25°C)
Cx | Rx Voo ‘i . o
PARAMETER (oF) [k (vde) Min. Typ. Max, Units
PROPAGATION DELAY TIME [
t
From'Aor 8 ™l s 5 - 270 540 as
10 - 90 180
. 15 - 70 140
1000( 10 5 - 510 1020 .« s
10 - 170+ 340
15 - 120 240
From Cq 15{ 5 5 - 270 540 ns
2 19 = 30 180
15 - 70 140
1000 10 5 - 550 1100 ns
. 10 - 300 600 -
15 - 250 500
QUTPUT TRANSITION TIME 7 -
. trHL
- - 5 - 130 260 n
0® | - 65 130
15 - sQ 100
.Note: @ Outout | Trim L
151 § 5 S b 130 260 as
: 10. - 85 130
- N - 50 100
1000} 10 5 - 270 540 ns
1w 4 - 240 430
. s L - 220 440
MINIMUM INPUT PULSE WIDTH PW,,
Aor 8 Input - - 5 - 70 140 ns -
10 - 30 §0
15 - 25 50
OUTPUT PULSE WIDTH MATCH APW,,,
_Same package 10001 10 S - + 75 215 %
| L0 I - £10 120
! 15 - =10 £20
Oitferent packages 10001 10 S - - 250 %
| 10 - - 50
i 15 = £ £50.
You DRAIN VOLTAGE (Vdc)
20 18 18 14 12 10 3 8 4 -2 0
R s 3
== 5 -
ul ,/f 510 g E
-+ o =
Va1 Ve —+< -5 g
| 20 = & 25 a Yoz = 15 Vie
— 25 2 35 et
Yoz =18 Vdc ~ 3 Z 55 |
Z 2 Vey = 10 Vde
-4 a 'il e
= E) £ Yoy =5 Vo Ta=25°C
e . - cs A
L Ta= #5° ¢ § — = |
R 0 2 4 6 8 10 12 14 16 18 20
Vos. DRAIN VOLTAGE {Véc)

Typical P-Channel
Source Current Characteristics

Typical N-Chanpel .
Sink Current Characteristics-



SCL45288

AC TEST WAVEFORMS: '
90% —‘i
a S0% / 10% -f \ SO*A{__L VD?
= el ;
- P ' N-—i t—-tr ‘
8 0% - - Voo
_’] 10%
s ;
1 |
I
l Voo
¥
| |
|-— - =t
/ soxi‘ /
/i
e\
APPLICATIONS INFORMATION
C'( R‘ « C" RX
E Rt e ¢ o v
-IT’ [TZ ¥ : T ITz
Ves Vss
A Q Y
¥ ouT IN ——r] P— QUT
% SCLas288 | % SCLA45288 5
— P o
8 o]
Voo Tco
- Voo
1%
Voo
s
-—
= U 1 °d L
Astable Operation Connection for Non-Retriggerable Operation
¢ Cxy Axy cl‘lz : Ay . *
i AN Voo MA—= Vo
v n " T2 v T . T2
it T
A [e])] A Q2 6UT
% SCL45288 % SCL45288
8] [s}} 8 -Q2
—
Voo :

=

Noo

S

Co
Voo

ar |

i

cz_I_] r_l‘ J_L I—_L . 4.

U

- T2 j=-

Astable Multivibrator with Adjustable Period and Duty Cycle




SCL45858 -

CMOS 4-BIT

FEATURES

4 Binary or 8CD Comparison
¢ Expandable )
4 A<B, A=8, A>8 Outputs Available

DESCRIPTION

This :4-Bit Magnitude Comparator performs
comparison &f straight binary and straight BCD
{8-4-2-1) codes. Three decisions about two 4-bit
words (A, 8) are made and are externaiiy available
at three outputs. These devices are fully expand-
able to any number of bits without external gates.
Words of greater length may-be compared by
connecting comparators in cascade. The A<B and
A=8 outputs of a stage handling less-significant bits
are-connected to the corresponding A<B and A=8
inputs of " the next stage handling more-significant
bits. The A>8 cascading input is connected to 3
high level.. The stage handling the least-significant
bits must have a high-level voltage applied to the
A=8 and A8 inputs. Amr alternate method .of
cascading which reduces the comparison time is
shown under. Applications Information.

MAGNITUDE COMPARATOR

CONNECTION DIAGRAM
{all packages)

INPUTS QUTPUTS  'INPUTS -

B I S\
Vpp.A3 83.a>8 A<B BO A0 81
N A N U N T |
16 15 14 13 12 11 10 91
5CL45858

“{1- 23 4 5 6 7 8
< | i |
A<B A=8 A1 Vgg
S — g g, o INPUT
INPUTS | CASCADING

outpur 'NPUTS

| | i |
82 A2 A=8 ADS

Add suffix for package:

C 16-pin Cerdip -
D  16-pin Ceramic -
E  16-pin Epoxy B
[ £  16-pin Flat
*  H Chip

RECOMMENDED OPERATING CONDITIONS

3

For maximum reliability:-
DC Supply Voltage

Operating Temperature
C. D, F, H Device

Vpp-Vss 3t 15 Vdec

Ta
.55 to +125 OC

E Device- 40 to +85 ©OC
TRUTH TABLE BLOCK DIAGRAM
inputs - -
Comparing < ding Outpuu~‘
A3. B3 [A2.B2 |[A1,B1 A0, B0 [A<B|A=6 [ A>B |A<B [A=8 [A>8 _ 40— 1AD 8N,
A3>63 X X X E3 X v ] ] 1 § O— (A=8);,
A3=83 | A2>82 X X X X 1 [+] o 1 :
A3-83 |A2-82-|A1>8% | - X —f.-x |- x-{.-1 o |0 | 1. 80— (A<Bljq (A>Bl gy ~—012
* A3=83° | A2=82" | A1=81"| AQ>80 {* X—| X 1° gl 0O 1" 10 0— AO -
A3=83. | AZ=82 | A1=81 | AO=80 9 -0 1 0 0 1 11 O0——oy 80
A3=83 | A2=82 | A1=81 | AO=80 0] 13 1 |0 a .0 A ... A; C
A3=a3 | a2=82 | a1=81 | ao-80 | 1 o 1 1 0. o 70— {A=Blgy —03
AJ3=83 | A2=82 [A1=61 | AOSBO | _X X X 1 0 [_.0 so— 81.
A3=83 | A2=82 |A1<B1 X - X X X. 1 0 0 o A2
A3=83 |a2<B2 | X X. x x X 1 0 0. 2
A3<B3 X - - X . X X s 1 0 0 1 Qi B2 AL Blgy, ¢ 012
X X X X X X - o - - [+] 15 O—t A3 .
X = Don’t Care ’ : R 14 0-— 83
R Vpgo = Pin 16
* T Vgg =Pin 8




ELECTR!CAL CHARACTERIST!CS
srAﬂc CHARACTERISTICS !

N 1 . o 3
i PARAMETER- - ~1Voo| conpimions.|_Teow *BC THIGH | Unity
| . - | (Vde) Min. | Max. | Min..| Typ. | Max. | Min. | Max. .
QUIESCENT DEVICE . . oo - RS
CURRENT .- 5 |Mn=VegorVpg | - 5 - 008 || 5| — 150 | pAde
B . .| 10 {All valid input .}..— .. _-10 -. 100 .10 |~ |30
- 15 | combinstions P ,20 F — {02 20 [r— 600
NOTES 1 Rem:lmnq Sutu: Electrical Characteristics ars listad under 'SCLMX)OB Series Family Speaf‘ cstions”.
? Tiow --55 CtoeC, D, F . H dIVICl..
= —40°C for £ devige’
Tman = +125°C for C, D, F, H davics.
. =+ B5°C for E devica.
- DYNAMIC CHARACTERISTICS (C_ = 50pf, T, = 25°C)
- Yoo
. PARAMETER (Ve Min. Typ. | Mtxi Unig
PROPAGATION DELAY TIME oL o tob
PN . . 5. . e—- 4 300 . 800. ns.
10 - 125 250
15 L - 90 180
OUTPUT TRANSITION TIME T -k
- 5 - 130. 280- ns
10 - 65’ 130 !
15° - 50 100" ¥
Vie DRAM VOLTARE (éc) = - - - : .
20 18 -16 -14 121028 5 4 20 0 . )
1 .. g | = . 3 o | -
- F Vo ==5 Vee 5~ %
L bt gt - £
. =] - R Y
Yoo =18 Ve 3 -15 g & = .
— 20 €35 Veu = 15 Voo
. 2 § S nF——t { =
T Ve m—15 ¥de s X 3
-c- = . 2 §~15 Yoy o 18 Ve T -
— = S 19 L
f % 2 ,.5&,;‘_ Tom250C 2
1 ezs o4 . 11 11
e P X 0 2. 4-~6-—8~10 12 14 16 18 20
Yoo DRAM VOLTAGE (He'
- Typical P-Channei \ } " . Jypical N-Channel '~
Source Current Characteristics - i Sink Current Characteristics
Y LOGIC DIAGRAM.
14 &
83 Wi
A1
A3 o—
1
82
2 -
. 12 ’
81 s AL Bl gy,
) At s i !
11
B0
10
AO
- 5
(A< Bl = . -
: (A8 gye

s . D>
(An8)y, -—D: - ..
. t E 13
(A.>m.,,o—D:‘ . (A'>|)°“‘ .




APPLICATIONS INFORMATION

COMPARISON OF TWO N-8IT WORDS - ’ s

A0 A1 A2 A3 A4 AS A6 A7 An-3 An-2 An-1 An
NN . \_,-\/—\_/ - N : -
- Y - 5 - e . OUTPUTS
o -—— a<ls A<B ~a<s A<B ~---—1a<8 . A8 —/—
1 —— a=8  SCL4S85 A=6 'A=8 SCL4585 A=8 |~ -~*—1A=8 "SCL45BS A=8 ‘f—
11— Aa>8 8 ADBNC 1-1ADS ] A>S [-NC 1]AD8 8 a>e —
.‘ ) } ‘t
80 81 82 83 84. B5 86 B87 -+ Bn-3 Bn-2 8n.1 Bn
NPUTS - |
(Ms8) B19 83
A9 A3 >
sig B2 SCLAS8S
A18 a2 { .
817 1] a<s e . : : i
a3 a phi4 =~ This-application demonstrates how these magni
816 20 s tude comparators can, be cascaded to compare
. A S % * longer words.” The examgie illustrated shows “the
§ et neg A comparison- of two~20-bit.'words; however, the
) 7 2 it b | scheme is expandable to n-bits: As an example, ene
g18 3 = ) comparator can- be-used with five of the 20-bit
_A1B las— comparators illustrated to expand ‘the word length
814 —————dg2 SCLA4S8S “to 100-bits. :
Ald evmmeceed A2 ° . 2 ¥l .
813 L34 A<S y
A13 ~ A1 A8 f—pmC n .
s e i WORD - NUMBER -
R g POy \ LENGTH. OF PKGS
. 1 —=—dacq =
T ——taze - 1-4 bits- 1-
- - 5-20 bits - 26
811 - P 21-100 bits. 8-31
A1l el A3 A3 _
B10 —meme—ei@2 .SCLAS3S. xy SCL4s8S, o o -
A0 ——al - - A2 ouTrUTS y
BY m————gt A< : (] [33 1 :
A9 LAY - Aa§ b pC I—“ A e ¢/
as {80 o8 E D€ e
as ) ) A9
O ——iacs i et A
[ DI P S it A= {
1——ia>e ae
87 wmmtteaat®y
A7 a3
86 scL4s8s
A6 A2
85 w——inl AcS
AS el A 1 An8 p—nc- D
[-7 QRS e .
AL —— 480 ' ‘ .
e O——iA<S :
1 —laeg -
-~ 1 et ADQ .. -
. -
NS ~vane B i
AS-————M -
B2 ~——meed€2.  SCLASSS B .
A2 a2
. 81 1] A<
Al A AsS
{Ls8) 80 D8P NC - -
AQ i A -
O w—_iA<S
R Py -
. | emnd > @




© COS/MOS

INTEGRATED | i s
CIRCUITS w G

ANALOG MULTIPLEXERS/DEMULTIPLEXERS:

The HCC 40678, HCC 4097B (extended temperature range) and HCF 40678, HCF 4097B(intermediate’

4067B SINGLE 16-CHANNEL
40978 DIFFERENTIAL 8-CHANNEL

LOW ON RESISTANCE: 1250 (TYP.) OVER 15 Vp-p" SIGNAL-INPUT RANGE FOR Vpp-
Vgs= 15V ,

HIGH OFF RESISTANCE: CHANNEL LEAKAGE OF # 10 pA (TYP.} @V -Vss= 10V
MATCHED SWITCH CHARACTERISTICS: ARgn= 52 {TYP.) FOR Vg-Vgs= 15V

VERY LOW QUIESCENT POWER DISSIPATION UNDER ALL DIGITAL-CONTROL INPUT AND
SUPPLY CONDITIONS: 0.2 4W (TYP.) @Vp5-Ves= 10V

BINARY ADDRESS DECODING ON CHIP .

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100 nA AT 18V AND 26°C FOR HCC DEVICE

100% TESTED FOR QUIESCENT CURRENT )

MEETS ALL REQUIREMENTS .OF JEDEC TENTATIVE STANDARD' No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B SERIES CMOS DEVICES”

temperature range} are monolithic integrated circuits, available in 24 —lead dual in — line plastic or ceramic

package and ceramic flat package. ,

The HCC/HCF 4067 and HCC/HCF 4097 COS/MOS analog muitiplexers/demultiplexers are digitally

controlled analog switches having low ON impedance, low OFF leakage current, and internal address

decoding. !n addition, the ON resistance is refatively constant over the full input-signal range.

The HCC/HCF 4067 is a 16-channel muitiplexer with four binary control inputs, A, B, C, D, and an

inhibit input, arranged so that any combination of the inputs selects one-switch. '

The HCC/HCF 4097 is a differential 8-channel multiplexer having three binary contro} inputs A, B, C,

and an inhibit input. The inputs permit selection of one of eight pairs of switches. A logic “1” present at
_ the inhibit input turns all channels off.

ABSOLUTE MAXIMUM' RATINGS

Vpo ' Supply voltage: HCC types '’ -05t0 20 v

HCF types . -0510 18 \Y

V,y Input voltage -0.5 10 Vpp 0.5 \

4 DC input current {(any one input) : 10 mA

Piot Total power dissipation (per package) . 200 mwW
Dissipation per output transistor ‘

for Top= full package-temperature range 100, mwW

Teop Operating temperature: HCC types ° -55 10 125 °C

HCF types 400 85 °C

Tstq Storage temperature’ - -65 to 150 °C

* All voltage values are refarred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4XXX BD for dual in—line ceramic package
HCC 4XXX BF for dual in—line ceramic package, frit seal
HCC 4XXX BK for ceramic flat package

HCF 4XXX BF for dual in—line ceramic package, frit seal

HCF 4XXX BE for dual in—line plastic package

.
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APPLICATIONS INFOBRMATJON

In applications where separate power sources are used to drive Vo and the signal inputs, the Voo
surrent capablhty should exceed Vpo/R (R = effective external load). This provision avoids perma-
1ent current flow or clamp action on the Vg supply when power is applied or removed from the
HCC/HCF 4067B or HCC/HCF 40978. -

When switching from one address to another, some of the ON periods of the channels of the multiplexers
will overlap momentarily, which may be objectionable in certain applications. Also when a channel is
turned on or off by an address input, there is a momentary conductive path from the channel to Vg,
~hich will dump some charge from any capacitor connected to the input or output of the channel. The
nhibit input turning on a channel will similarly dump some charge to Vgg.

The amount of charge dumped is mostly a function of the signal level above Vgg. Typically, at Voo
Vss= 10V, a 100 pF capacitor connected to the input or output of the channel will lose 3-4% of its
soltage at the moment the channel turns on or off. This loss of voltage is essentially independent of the
ddress or’inhibit signal transition time, if the gransition time is less than 1-2 us. Wheri the inhibit signal
turns a channel off, there is no charge dumping to Vsg. Rather, there is a'slight rise in the channel voit-
ige level (65 mV typ.) due to capacitive coupling from inhibit input to channe! input or output. Address
inputs also couple some voitage steps onto the channel signal levels.

In certain applications, the external load-resistor current may include both Vg and signal-line com-
ronents. To avoid drawing Vg current when switch current flows into the ‘transmission gate inputs, the
soitage drop across the bidirectional switch must not exceed 0.8 volt (calculated from R on values
shown in ELECTRICAL CHARACTERISTICS CHART). No Vg current will flow through RL if the
switch current flows into terminal 1 on the HCC/HCF 4067B, terminals 1 and 17 on the HCC/
HCF 40978B. t




-

-

COS/MO0S B SR
INTEGRATED ~ HCGIHCF 481478
CIRCUIT

DUAL 2-INPUT NAND BUFFER/DRIVER

® 32 TIMES STANDARD B-SERIES OUTPUT CURRENT DRIVE SINKING CAPABILITY -136 mA
TYP. @ Vo= 10V, Vpg= 1V
QUIESCENT CURRENT SPECIFIED AT 20V FOR HCC DEVICE

- 5V, 10V AND 15V PARAMETRIC RATINGS
INPUT CURRENT OF 100 nA AT 18V AND 25°C FOR HCC DEVICE
100% TESTED FOR QUIESCENT CURRENT
MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B* SERIES CMOS DEVICES” .

o & & & 0

The HCC 40107B (extended temperature range) and HCF 401078 {intermediate temperature range) are
monolithic integrated circuits, available in 14-lead dual in-line ceramic package, ceramic flat package
8-lead minidip plastic package and 8-lead plastic micropackage.

The HCC/HCF 40107B is a dual’ 2-input NAND buffer/driver containing two independent 2-inpat
NAND' buffers with open-drain single n-channel transistor.outputs. This device features a wired-OR
capability and high output sink current capability (136 mA typ. at Vpo= 10V, Vpg= 1V).

ABSOLUTE MAX|MUM BATINGS

Voo Supply voltage: HCC types ] -0.5t0 20 \Y%

i HCF types i -05t0 18 Y

Vi Input voltage -0.5 10 Vpp +0.5 \

1 DC input current {any one input} +10 mA

Pt Total power dissipation (per package) ¢ 200 mw
Dissipation per output transistor :

for Top= full package-temperature range 100 mw

Top Operating temperature: HCC types y -55 to 125 °C

HCF types § -40t0 85 . °C

Tatg Storage temperature -65 to 150 °C

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage t0 the device. This is
a stress rating only and functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect devica reliability.

* All voltages are with respect to Vgg (GND). -

ORDERING NUMBERS:

HCC 40107 BD for dual in-line ceramic package

HCC 40107 BF for dual in-line ceramic package, frit seal
HCC 40107 BK for ceramic flat package

HCF 40107 BE for minidip plastic package

HCF 40107 BF for dual in-line ceramic package, frit seal
HCF 40107 BM for plastic micropackage
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