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CMOS Low-Power
Monostable/Astable
Multivibrator

High Voitage Types (20-Volt Rating)

8 CD4047E consists of a gatable
astable multivibrator with logic techni-
ques incorporated to permit positive or
negative edge-triggered monostable
multivibrator action with retriggering and
external counting options.

Inputs include 4+ TRIGGER, —TRIGGER,
ASTABLE, , RETRIMGGER, and
EXTERMNAL RESET. Buffered outputs are
G, Q, and OSCILLATOR. In all modss of
operation, and external capacitor must be
connected between C-Timing and RC-
Common terminals, and an external
resistor must be connected between the
R-Tirming and RC-Common terminals.

Astable operation is enabled by a high
lavel on t LE input or a low level
on the ASTABLE input, or both. Thg
period of the square wave at the Q and G
Cutputs in this made of operation is a
function of the external components
employed. “True" input pulses on the
ASTABLE input or “Complement’ pulses
on the ESTI%EEinput allow the clrcuit to
be used as a gatable multivibrator. The
OSCILLATOR output period will be half of
the Q terminal output in the astable
mode. However, a 50% duty cycle is not
guaranteed at this output.

The CD4047B triggers in the monostable
mode when a positive-going edge occurs on
the + TRIGGER-input while the-TRIGGER is
held low. Input pulses may be of any duration
retative to the cutput pulse.

It retrigger capability is desired, the
RETRIGGER input is pulsed. The retrig-
gerable mode of operation is limited to
positive-going edge. The CD4047E will
retrigger as long as the RETRIGGER-input
is high, with or without transitions (See
Fig. 34).

An external countdown option can be im-
plemented by coupling Q' to an external
“N" counter and resetiing the counter
with the trigger pulse. The counter output
pulse is fed back to the ASTABLE input
and has a duration egual to N times the
pariod of the multivibrator.

A high level on the EXTERNAL RESET in-
put assures no output pulse during an
“ON" power condition. This input can
also be activated to terminate the cutput
pulse at any time. For monostable opera-
tion, whenever Vo is applied, an internal
power-on reset circuit will clock the Qout-
put low within one output perlod {ty).

The CD4047B-Series types are supplied in
14-lead hermetic dual-in-line ceramic
packages (F3A suffix), 14-lead dual-in-line
plastic packages (E suffix), 14-lead
small-outline packages (M, MT, M96, and
NSR suffixes), and 14-lead thin shrink
small-outline packages (PW and PWR
suffixes).

CD4047B Types

Features:

& Low power consumption: special CMOS
oscilfator configuration

Manostable (one-shot} or astable (free-running)
operation

True and complemented buffered outputs

Only vne external A and C required

Buftered inputs

100% tested for quiescent current ar 20 V
Standardized, symmetrical cutput :
characteristics
&V, 10-V, and 15V parametric ratings
Meets ali requirements of JEDEC
Tentative Standard No. 138, Q208 Madim
“Standard Specifications for
Description of '8’
Series CMOS, Davices"

TOP VIEW

Terminal Diagram

Monostable Multivibrator Features:
§ Positive- or negative-edge trigger
8 Output pulse width independent of
trigger pulse duration Frequency deviation:
B Retriggerable aption for pulse mdth = =2% + Q.03%/°C @ 100 kHz
expansion = =05% +0.015%/°C @ TOkHz
W Intemal power-on reset circuit fcircuits “{rimmed” to frequency
W Long pulse widihs possible using smail Vpp = 10V £10%)
C companents by means of exter-
naf counter provision
B Fast recovery time essentially indepen-
dent of pulse width
8 Pulse-width accuracy maintained at
duty cycles approaching 100%

B Oscifiator output available
® Good astabie frequency stabifity:

Applications:

Digital equipment where low-power
disslpation andior high noise immunity
are primary design requirements:

B Envelope detection

: ® F ;
Astable Multivibrator Features; F::gﬂ:gg g}:g:gﬁcaﬂon

[

& Freerunning or gatable operating ® Frequency discriminators
modes m Jiming clreuits

u 50% duty cycle 8 Time-deiay applications

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions shouid be selected so
that operation is always within the following ranges:

CHARA . A
CTERISTIC . _ . "M, | MAX. | UNITS
Supply-Voltage Range (For Ty = mekag&Tamperéfu'ra ' N
Range) 3 ] 1@} ¥
NOTE: IF AT 15 V OPERATION A 10 M2 RESISTOR 18 USED THE OPERATING
TEMPERATURE SHOULD BE BETWEEN -25°C and 100°C
MAXIMUM RATINQS, Absolute-Maximum Valuss:
DC SUPPLY-VOLTAGE RANGE, (Vpp}

Voltages referenced to Vgg Tarminal) ....ovvoivninniinnnes, e s e -0EV D20V
INPUT VOLTAGE RANGE, ALLINPUTS ... i i irisrivravnirrnnnnanennnans =0.5V to Vpp +0.5V
DG MPUT CURRENT, ANY ONEINPUT ... ..., Eeeriasraisaaas A e A r e e b taaras . 210mA
POWER DISSIPATION PER PACKAGE (Pp) '

ForTam-550CI0+100°C ... iioiiiieiinaiainaranass Y 500mW

ForTp = +100°9C t0 +1289G. ........... PO creitiiirenses. Darate meufzmwmmw
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Packaga Typas) ... .ouvveu.s Beniaranas 100mwW
OPERATING=TEMPERATURE RANGE (TA) - <« -0 vvervniinsivercnenreernoraneraneiins - =559C in +1259C
STORAGE TEMPERATURE RANGE (Taig) .-« v v v vrvarrinnrrarersreiraiinasiininnns ~85°%C o +150°C
LEAD TEMPERATURE {DURING SOLDERINGY:

Al distance 1718 £ 1/32inch {1,590 £ 0.78mm) from case for 108 MAX .. ....covrinrivneineninnas +285°C

Copyright © 2003, Texas Instruments Incorporated
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CD40478 FUNCTIONAL TERMINAL CONNECTIONS
NOTE: IN ALL CASES EXTERNAL RESISTOR BETWEEN TERMINALS 2 AND 34
: EXTERNAL CAPACITOR BETWEEN TERMINALS 1 AND 34

TERMINAL CONNECTIONS | OUTPUT | OUTPUT PERIOD
FUNCTION TOVpp| TOVgs | INPUT | PULSE OR
TO FROM PULSE WIDTH
Astable Muitivibrator:
Free Running 456,14| 789,12 — 10,11,13 | 4 (10,11} = 4.40 RC
True Gating 4614 | 78912 5 10,11,13 |14 (13 = 2.20 AC#
Complement Gating 6,14 5,7,89,12 4 10,1113
‘Monostable Multivibrator:
Positive-Edge Trigger 4,14 | 56,7912 B 10,11
MNegative-Edge Trigger | 48,14 | 579,12 6 10,91 {tpy {10,11) =248 RC
Retriggerable 414 5.8.7,9 8,12 10,11
External Countdown” 14 |5,6,7,89,12 —_ 10,11
A Spe Taxt.

* First positive % cycle pulse-width = 2.48 RC, see Note on Page 3-134.
* Inpul Puise to Resel of External Counting Chip External Counting Chip Output To Terminal 4

R~ TIMING

OSCILLATOR QUT

—

[
® ASTABLE I |
Ty BSTABLE |

ASTARLE > 'i;g: " FREQUENCY -’ (i)
GATE L DIVIDER
CONTROL MULTIVIBRATOR (=21

® - TRIGSER | ]

. > TRIGGER | ’

CONTROL | N

@ RETRIGGER I
I

EXTERNAL

RETRIGGER
CONTROL

@ RESET |

‘RSTABLE
+TR|WER‘—>_ "
~TRIGSER ()~ >—{ o
= D>
o0 (I
- L
-—ta'.nﬁ
M .
E:TERNAL -

%* INPUTS PROTECTED BY
CMOS PROTECTION
NETWORK

¥sg

Fig. 2—CD4047B logic diagram.

% SPECIAL A COMMON
PROTECTION NETWORK

CAUTION: TERMINAL 3 IS MORE
SENSITIVE TO STATIC
ELECTRICAL DISEHARGE .
EXTRA HANDL WG PRE-
CAUTHINS MRE RECOMMENDED.

SRCW - 2904 ZR
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STATIC ELECTRICAL CHARACTERISTICS H ik
CHARAC- CONDITIONS LINMITS AT INDICATED TEMPERATURES [9C)
TERIS- H
TICS Vo Vin | VDD i 428 UNITS ! 20 aad caatiTANCE :c:?—pr s
- - . s . Fig. 8—Typical propagation delay time as 8
v V) v i 401 +851+125) Min. | Typ. j Max e function of Fogd capaciance (Astable,
Quiescent | — 65 | 5 1 1 3 Ja3 | — |oo2jf 1 Astable fo @. ).
Device Cuwr-| — 0,10 { 10 2 2 60 80 — 0021 2 | YA -
rent, lpp - 0.1_5 15 4 4 120 | 120 - | 0.02 4 g [ameEnT TEwe Ta1-280
Max. - 020 | 20 20 20 | 600 [ BOO | — [004 | 20 13
Output Low | 0.4 0.5 5 | 064 [ 0611042 | 0.36 | 0.51 1 — ;.,... L
{Sink) 05 0,10 | 10 1.8 1.5 11 0.9 13 | 26 — _i' AR ortace (oon S
Current | 5] 015 | 15| 42 | 4 |28 |24 |34 |68 | — ¥ T
loL Min. mA 3""‘ !
Qutput High | 4.6 0,5 5 -0.641 -0.61] -042] -0.36} -0.51] -1 | — E] '__2:'____
{Source) 2.5 0,5 5 -2 1=18}-13{-115| 18| 32| — §_ SR ISR RARaE
Current, 9.5 010 | 10 ] 18] -15] -11] -09|-13]|-28] — 3 :
lgH Min. [135] 015 | 15 -42| -4 | -28]-24|-34|-88| —

Cutput Volt- | — 0,5 5 0.05 — 0 0.05 t L . = s
age:low- [ — | 0,0 | 10 0.05 — 0 |0.056 LOAD CAPACITANCE (U= 0F  sica-smve
Level V, v Fig. 9—Typical propagation delay time as a

OLl . | 015 | 15 0.05 I = | o |oos function of 108d capaciance (+ o
Max. : - trigger to @, 0.
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STATIC ELECTRICAL CHARACTERISTICS (CONTINUED)
T
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C} %
TERIS- E
TICS Vo |vin| Vool . T2h. junirs| |2
M || | —55] —40 |+85 [+125 |min. | Typ. | Max. e
ouptvoit]| — |os| s | 495 495| 5 | 5"
age:High-| — Jot0] t0 9.95 pes1 10 | — | 5
Level, Vou! — 015 15 | - 1495 45| 15 -1 '
| Min. |
Input Low |0.545 | — 5 1.5 — — 1.5
Votage. ViLf 10 | — | 10 3 -1 — 13 P UL T Ror—
Max. = 1.5135] — 15 4 — — 4 v Fig. 10-Typicai transition time as a function
Input High |[0545| — | 5 as 35 | — | — of load capacitance.
Voltage, 1.8 — 10 7 7 — —
V)y Min. [15,135] — | 15 T 1] = | = AMMENT TEwPmATURE (7 1+25°C
Input Cur- - 3
rent Iy — |0 18 | 201] 201 |1 [ =1 | — |=£105| 201 pA Hodt
Max. N LT
DYNAMIC ELECTRICAL CI-IAMC'I'!RIBTICS a fa 25°C; Input bt = 20 ns, ¥
Cu = 50 pF, Ay, = 200 kQ- =
: WS 55
CHARACTERISTIC Yoo (V) Wi TR T WA UNITS ;i T T
 Propagation Delay TIme, e, [ - 400
Astable, Astabls to Osc. Qut 10 - 100 200 £
15 - 80 180 4 I“l 3 -] z L] -3 (L ]
5 -_ go 700 SUMPLY WOLTADE lvml-v il
Astable, Astadle to 0, @ 10 o B e Fig. 11~-Typical astabie oscilietor or Q, T
13 - 125 250 period accuracy ve. supply voltage.
5 — 500 1000
+or - Tﬂgﬂer o, Q :: :’ f:: ;2 .;E ,';:T_I"m Ty bn2neg | I
5 = 300 B0 | N
Retriggerto Q, @ 10 - 150 | 800 5
15 - 100 200 5 3
g - 500 | ] tiy
External Reset to Q. 8 10 - 100 200 ne é ® : e
15 - 0 | 140 § - m
Transition Time, T trn ; = 00 200 | g f ¥
Osc. Out, 0. T 10 - 80 100 B
. 15 - 40 B0
Minimum Input Putse 5 — L a0 | 4 : 3288 iRt s
Width, tw 10 - 30 180 sum.v VOLTARE {yppt—¥ e aceei
+ Trigger, ~ Trigger 15 - |} &0 100 : Fig. 12—Typical astabie osciltatoror O, T
. 5 = 100 | 200 | period accuracy vs. supply voitage.
1 _— 50 100
e 1: _ 30 80 L i\czlgg gumruu u..i-zi'-?:‘!
5 — 0 1 o0 | L H
Retrigger 10 - 15 230 ' f gl H
. _ v T 15 — 75 150 : 1545
inputRise.ind Fall Tims, .k N e WD £
All Trigger Inputs I Q| ‘-“lllh (D 10N l,“m
For + Trigger: 1 5 - 270 - A hoe 3B
1. only is unlimited 10 - 13 - i HHHH
. 15 - 9 - un 2 = T HEH
For-Trgger: & 3 - L:5:1 S I £ . EEE‘:‘-‘ i
t only is uniimited 10 o [ - - T :" "_ SRxiiass daasanis r3saas)
15 - F] — ] & & 16 i3 W @ i 0
oo 6 Coviation from e 5 — Ia% 1 Swﬂ.‘: “T.“_ v [T TR ETTH
Duty Factor 10 - 105 41 % Fig. 13—Typica! astable osciifator or O, &
15 _ o1 +08 period accuracy va. supply voltage,
Input Capacitance, [+ Any Input — ] 1.7 pF
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Fig. 23— Typical outiul pulse-width varlations
" vs.amblent tempsrature.

SECE- 32T

Flg. 18—Typicat astable oscilfator or Q, [+2

Fig. 19— Typicat output piise-width variations

period accuracy vs. ambient V8. supply voitage.
temperalure.
v laMpiENT TEMPERATURE try Jezsec Tt . ] R R00kE
g Cx #1000 pff H: H § &) SUPPLY VOLTAQE [Vggieb ¥
; §
L - o
=
g E
Fa CTHE = 1 oo
3 5 ::"l?:?i‘i'"“"— =HH z olyf I
o a T T x Of e e e
£ T = s 84
> . L T
;e . I ;
44 o
-l
§ T [
- ‘ = W .
g -8 2.
|§ . - [ e
B : B ~aH] § i85 &
[] ] 18 |20 23 . B I L L T4
SUPPLY YOLTAGE {¥ppd —v W08 N AW BIENT TEMFERATURE (Tg)— *C LS -

Fig. 21—Typical output puise-width
variations vs. supp!y voltage.

Fig. 22—Typical outpirt pulse-width variations
¥s. ambient temperature,

Fiac=anaanansan: ATy = 1000pF i
- e Ly * 1000 bF +
£ CHo R SUPPLY voumwmhsvwv § 2 SUPBLY VOLTAGE (v 15y
g ° ) TR &
B 24 T ¢ e o in
H o . ko-HH
" 100 n WD k) FEEH ¢ Enas-n H
E .lllLlll_..“é % m o E T 100 KRt 44 T 00 it
& i HHH g u L 4 -
H < Oy x l;uu e ina
E 5 -
i, 2.
| T H
£ : E H
e : s ;
w
3 3
3
£ &
; L
£ gw
5" 2
T, ® % -6 L

AMBIENT TEMPERATURE (To)—*C -
sreq- 1383

Fig. 24—Typical outpul-puise-width variations
v5. ambient temperature.

-3
AWBIENT 'I'EHPIMTU“ [(Tad=— ‘ﬂ -
u:-um
Fig. 25— Typical output pulse-width variations
vs. ambiant tamporatw_e



CD40478B Types

S Fasrasit waot T WY EasrasLi woot -
[SUPPLY VOLVAGE {vpgls 3 ot b b tvwl-rov :m‘;“,:ﬂ“m “,“, gl " ) I
= [ -
r'”‘ 3 & ot x io®
= - [} C

® [ ] B C 1 3 . ‘/
e I s | 1% 7
- . . -3 - A4
! ' / L] : / £, )R 2l
& F 7 3 E e" L7 3 - P o
= I £ r o E L sy o / /
CE ’ / i . N / A :.‘// . E i }/ /
8ot KFa L) .‘°" w0 - FL o ES e Cat?
il L LR Pt i :TF CA I g°F .
e [ o ol oA a I . a [ :
W [ ot g i DI = | i [ / . [
£ prdlVed . 5 5
0 F L L - - E " - L

of A L B [ .

DI. |J°. 1||I- l“el |--!. u|..| 1||’|||1 w' [, T BT TR ET BT T A Er aT B [ S| BT SEET | T BN R T B AR BRI

K W 1 0 W I w* o' w? w0 ot ) 4 ] o b ' 3 s 3 s

GUA 3 FREQUENCY §F1—chi - T141% Qom § FREGVENCY tlI“—-n: 0 X o : aon Emfu:nuzll?n trlﬁu. i " o

Fig. 26— Typical power dissipation vs. ouiput
frequency (Vpp = 5 V).
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Fig. 29—Quiescent device currant
test circuit.

1. Astable Mode Design Information

A. Unit-to-Unit Transfer-Yoitage
Variatlons — The following~snalysis .
pregents variations from unitic unit as'a
function of transfar»voltage WTR‘ shift
(33% —67% Vpp) for -free-running
{astable) operahon

remonss e T Lg”
TENMINAL |o..w ] ;

. v T -
Fig. 32—Astable mods;

YTR
l1 = —RCIn o
Vpp + VTH
typically , t1 = 11 RC
¥ - ¥
t2 = —RC In oo 'R i
2Vpp - VTR
typically, t2 = 1.1 RC
ta = 2{t4 + to)
v - VIR
- =2RCH TRXVDD ~ VTR)

Vpp + VIRN2VDD - VTR)

AXCE-2INY

Fig. 27— Typicel power dissipation vs. output
fraguency (Vpp = 10 V).

Fﬂf
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Hrtl

* NOTE: -
Vs TEST ANY COMBINATION

© . QFINPUTS EXCEFT PN 3 .

F2C5-2r441R1

Fig. 30—inputvoitage test circuit,

Typ: Vig=05 Vpp  ta=4.40RC
Min: Vyp=0.33, VDD ta=402RC
- Max V1|:|>=0 67 Vpp ta=4.682 RC

. thus lf m Ia used, the variation

will ba :
 transfer voltage. .
B. Variations Due to ¥pp and Tempera-
ture Changes — In on to varlations
from unit to unit, the asttbla perlod varies
w“;lnh Vpp and te o pﬁplcmﬂn—
5 are. w Faphical In
. 110 18 With 103%as reference for
Yasiations cumes and 25C as
reférence 161 tampotature varlations
curves.

- lI.. Manoatable Mode Deslgn Information
" The following énalysia presents varia-
-tions frome unit to unit-as & function of
 transfer-voltage R) shift (33% — 87%
Vpp) for one-shot (monostable) operation.

o due to varlations in

wmns JL (1
sy J TR rd

TERNAL O m

FTCH- 20024

Fig. 33—Monostable wavelorms.

LRI

Fig. 28— Typical power dissipation vs. output
frequency (Vpp = 15.v).
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Aa

tt 6

. wP .
NOTE}
WEASURE WPUTS -
| SEQUENTIALLY,
TO BOTH Vg AND vy
CONNECT ALL UNUSED
WPLITS TO EITHER
‘ © o Voo Brvgg:
Vgs .

Voo

s2ry-prast

Fig. I1—Mnput- leakage-Current
: test clrcuff

oy
b4 = —~RCIn
2Vpp
typically, t44 = 1.38 RC
t = Gty + 12
vVrriVoo - VTR

@Vpp — VTRA2VpD)

ty = —RCIn

where t,1 = Monostabte mode pulsa
width. Values for tyy are as follows:

Typ: Vyp=05 Vpp ty=248 RC
Min: Vyr =033 Vpp tm=271RC
Max: VTR =087 Vpp  ty =248 AC
thus isfty, = 2.48 RC{is used, the variation
will be +9.3%, —0% dus to variations in
transfer voltago

Nole:

In the aetable maoda, the first positive half
cycle has a duration of e suooaedlng
durations are taf2, -

In additlon to variations from unit to unit,
the monostable pulse width varies with
Vpp .and temperature. These variations
are prasented in graphical form in Fig. 19
to 28 with 10 V as reference for-voltage-
varlation qurvas and 25°C as referance for
temparature-variation curves, -




Hl. Retrigger Mode Operation
The CD4047B can be used in the retrigger
mods to extend the output-pulse duration,
or to compare the frequency of an tnput
signal with that of the internal oscillator.
In the retrigger mode the input pulse is
applied to terminal 12, and the output is
taken from terminal 10 or 11. As shown in
Fig. 34 normal monostable action is ob-
tained when one retrigger pulse |s ap-
plied. Extended pulse duration Is obtain-
ad when more than one pulse Is applied.
STRIGGER &
RAETRIGGER
TERAMMALS
.7 %
asC UTPUT

CD40478B Types

farger than the CMOS "ON™ msistance
in series with it, which typically is hundreds
of ohins. In addition, with very largevaiues
of R. somea short-term instability with
respect to time may ba noted.

The recommended values for these com-
ponents to- maintain agreement with

A JuL Y =t i L

oscomnyt Rl | Fafel el it P freafle

Q QuTP

‘I'ERHIH':II.I.IO —-lm— -

we L

tae L Jd IRE |

520 - 20029k

Fig. 34—Ratriggermode waveforms.

For two input pulses, tgg = t1° + 11 +
2!1. For more than iwo pulses, the output
pulse width is an integral number of time
perlods, with the first time period being
11’ + to, typically, 2.48RC, and all subss-
quent time pericds bsing t4 + ty, typlcal-
ly, 22RC.

I¥. External Counter Option

Time 4 can be extended by any amount
with tye use of external counting cir-

cultry. Advanmtages include digitally con-
trolled pulse duration, small timing
capacitors for long time periods, and ex-
tremely fast recovery time. A typlcal Im-
plementation is shown In Fig. 35. The
pulse duration at the output is

toxt = (N — 1) {ta) + (tyy + taf2)
where tgyy = pulse duration of the cir-

cuitry, and N Is the number of counts
used.

OPTIONAL
BUFFER
ouT

o IL
' —;Il:nL-—

N2CA- 20040

option.

Fig. 35—(implementation of exiernal counter .

V. Timing-Component Limitations

The capacitor used in the circult should
be nonpolarized and have low [eakage
{lLe. the parallel resistance of ths
capaciior ghould ba at least an order of
magnitude greater  than the external
resistor used). There is nO upper Or fower
limit for elther R or G value to maintain
asciilation. _

However, in consideration of accuracy, C
must be much larger than the inherent
stray capacitance in the system {unless
this capacitance can be measured and
taken into account). R must be much

previously calcuiaied formutas without
trimming should bs:

C > 100 pF, up to any practical value, for
agtable modes;

C 2 1000 pF, up to any practical value for
monostable modes.

MWKRLRS1MR
VI. Power Consumption

In the standby mode {(Monostable or
Astable), power dissipation will be a func-

tion of leakage current in the circuit, as
shown In the static alecirical
characteristice. For dynamic operation,
the power neaded to charge the external
timing capacitor Cis glven by the follow-
ing formulae:
Astable Mode:

P = 2CV21. (Output at

terminal No. 13)

P = 4CV2t. (Output at

terminal Nos. 10 and 11)

Monostable Mode:

p _ (29CV?) (Duty Cycte)
T T

{Output at terminal Nos. 10 and 11}

The circuit Is designed 0 that most of the
total power is consumed In the extemal
componenis. In practice, the lower the
values of frequency and veltage used, the
closer the actual power dissipation will
be to the calculated value.

Because the power dissipation does not
depend on R, a deslign for minimum power
dissipation would be a amall value of C.
The value of R would depend on the
desired period (within the limitations
discussed above). See Figs. 27, 28, and 29
for typical power consumption In astable
mode.

ikl
b
. BB—
40 !
(1.930-2134)
20
o |._ 4-10 o
0.102-0.254)
- DACH- 32955
' tz.ogg-gias) -

Chip dimensions and pad fayout for CD40478

Dimensions in parentheses are in mitiimeters and
are darived from the basic inch dimension3 es in-
dicated. Grid graduations are in mits (10—3 inch).
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Device Marking Samples
Q) Drawing Qty @ ® ® (4/5)
8102001CA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 8102001CA g
CD4047BF3A
CD4047BD3 ACTIVE CDIP SB JD 14 1 TBD AU N/ A for Pkg Type -551t0 125 CD4047BD/3 Samples
CD4047BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type -55 10 125 CD4047BE Samples
(RoHS) e
CD4047BEE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type -55t0 125 CD4047BE Samples
(RoHS) e
CD4047BF ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 CD4047BF —
CD4047BF3A ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 8102001CA amnles
CD4047BF3A L
CD4047BM ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 10 125 CD4047BM amnles
& no Sb/Br) Sample
CD4047BM96 ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 CD4047BM Samnles
& no Sb/Br) Sample
CD4047BM96G4 ACTIVE SOIC D 14 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 CD4047BM Samnles
& no Sb/Br) Sample
CD4047BMG4 ACTIVE solC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55to 125 CD4047BM Samples
& no Sb/Br) Sample
CD4047BMT ACTIVE SoIC D 14 250  Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55to 125 CD4047BM Samples
&no Sb/Br) Samp
CD4047BNSR ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM ~ -55to 125 CD4047B Samples
& no Sb/Br) Sample
CD4047BPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55to 125 CM047B Samples
& no Sb/Br) s
CD4047BPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55to 125 CM047B Samples
& no Sb/Br) Skt
CD4047BPWRE4 ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 CM047B Sarnnles
& no Sb/Br) L
CD4047BPWRG4 ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55t0 125 CM047B Samples
& no Sb/Br) 3 e

M The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

Addendum-Page 1
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LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

®) Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall Tl's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD4047B, CD4047B-MIL :
« Catalog: CD4047B

« Military: CD4047B-MIL

NOTE: Qualified Version Definitions:

Addendum-Page 2
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o Catalog - Tl's standard catalog product

« Military - QML certified for Military and Defense Applications

Addendum-Page 3
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7y [« KO '<7P14>‘
dloooloe oo T
Reel — | ] i
Diameter
Cavity *‘ AD |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
A 4 w | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ |
_f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
OO0 0OO0O0O0O0O0o 07’ Sprocket Holes
| 1
T T
Q1 : Q2 Q1 j Q2
I T I e O -
Q3 1 Q4 Q31 Q4 User Direction of Feed
| _® 4 |
T T
L
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
CD4047BM96 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4047BMT SOIC D 14 250 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4047BPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL BOX DIMENSIONS
A
4
~_ s
e 7
\\“y// . \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4047BM96 SOIC D 14 2500 367.0 367.0 38.0
CD4047BMT SQOIC D 14 250 367.0 367.0 38.0
CD4047BPWR TSSOP PW 14 2000 367.0 367.0 35.0

Pack Materials-Page 2




MECHANICAL DATA

JD (R—CDIP-T14) CERAMIC SIDE—-BRAZE DUAL-IN—LINE
0.770 (19,56)
X 0.690 (17,53) e
14 8
Ju Ju Ju I N, JL J4
0.310 (7,87)
0.280 (7,11) A
Index
Area 1 7
0.060 (1,52) 0.325 (8,26)
oo ©97) | [ £?¢il?\lm (029) 0.290 (7,37)
| |
B H 17 (45
ase 0.175 (4,45
Plane_\_ ‘ i CW(QEN)
Seatin - . v |
Plane k ‘ / + l
! 0.175 (4,45) '|l
‘ 0.125 (3,18) 'i
0.095 (2,4) < 0.100 (2,54) TYP */ 01570\
0.030 (0,76) | | 0.055 (1,40) ‘ 0.012 (0,30)
0.021 (053) 0.025 (0,64) I 0.008 (0,20)
0.015 (0,38) 11 le— o.3ocT1Y(P7,62) —
4040086-3/F 07/03
NOTES:  A. Al linear dimensions are in inches (millimeters). G Body width does not include particles of
B. This drawing is subject to change without notice. packing materials.
C. Controlling dimension: inch. H. A visual index feature must be located within the
D. Leads within 0.005 (0,13) radius of true position (TP) at cross—hatched area.
gage plane with maximum material condition and unit installed.
E  Angle applies to spread leads prior to installation.
F Outlines on which the seating plane is coincident with the

plane (standoff = 0), terminals lead standoffs are not required,
and lead shoulder may equal lead width along any part of the

lead above the seating/base plane.
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ST
1AAAAT

0,15 NOM

|
r

Gage Plane

O
INERERE

A

15
| | [ o
y \ | Seating Plane $
— 2,00 MAX 20,10

PINS *x
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G

13 TExAS
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( PACKAGE OUTLINE
JOO14A : CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

4X.005 MIN

PIN 11D @
(OPTIONAL) [0.13] .015-.060 TYP
A/ﬁ;ﬂ ‘ T [0.38-1.52]

oo ER | :%
[254) ﬁ{ﬁ } 14X .045-.065 J‘ e i8.134é58.2666]
T [1.15-1.65]

[ [.010[0.25][C[A[B]

.754-.785

1 [19.1519.94)
i
i
} 8

_ W
.J» .245-.283 4
—= 2MAXTYP A3 MIN TYP
[6.22-7.19] [5.08] [3.3]
SEATING PLANE
.308-.314
[7.83-7.97]
T GAGE PLANE

T .015 |GAGE PLANE
[0.38]

~

i il il B e

\/ . 0°-15° *\\_r .
Sy 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.

/]
INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

SEE DETAIL B

=~

23

3

3

&y
N
£

SEE DETAIL A\ A~

N i N
L |
= 0 O
12X (.100 ) \ ‘
[2.54] ! i
& | ©
‘ SYMM
OO
14X (¢ .039) ‘
O |1 ©O
|
© ' ©
|
© 1 O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 1.6
ALIE AR(])UND 1l METAL %063
SOLDER MASK [1.6]
OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP 7 SO'-DgEEMNﬁé [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A  05/2017
i3 Texas
INSTRUMENTS

www.ti.com




MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
&
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
aln I ﬁ sl
1 7
Pin 1 0.020 (0,51)
Index Area m
[-6-]0.010 (0,25) W]
/ \ A\ \
v . v \ J\ ; /k
0.010 ( \ e
— 0.069 (1,75) Max 0004
0010 (0.25) / ﬁ
0.005 (0,13)1 )/
/ ‘ \
. 1 | // | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 08" N o7
~_] L __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

B e

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

wi3 TExas
INSTRUMENTS
www.ti.com



LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExqmpI?NI?)g:rg)quout Note D
—— =—12x1,27 O
‘ ‘ — 12427
Ol 14x1 50 OO [0
HNEREREREREEE * OO0t r
5,40 5,40
| |
SO aan ol
I\ |_|/,'|_||_||_||_||_| Uuuubuyud
N
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

Example
Solder Mask Opening
(See Note E)

—l=—0.0/ ;

4211283-3/E 08/12

NOTES:

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

T 0,15 NOM //
4,50 6,60 /
/ \

430 6,20 : i \
O l Gage Pﬂ& \ }
/
HHHHHEE. & o tos
1 7 S o _ d
0-8 -
210 0,75
4,90 050

4040064-3/G 02/

NOTES: A
B.

E.

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.

i3 TEXAS
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

ExqmpI?NI?)g:rg)quout Sten{:hllo&p%rsings
—= |~=— 14x0,30
— |<—1 2x0,65 ‘ ——| [=—12x0,65
HHHHHHELT e A
5,60 5,60
(DR Bttt
NG
/
|
,I Example
i Non Soldermask Defined Pad Example
! Pad Geometry
‘ /// (See Note C)
I/”
I/I
,./ \ Example
[ 1,60 / Solder Mask Opening
"\ * /: (See Note E)
\ —=ll=—007
\, Al Around  /
N ’/,
\\\\ > -
4211284-2/G 08/15

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for dlternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
A oM PINS ™1 44 16 18 20
16 9
e s e e ) A MAX (?'97,;3) (?97,53) (g'sgé% (;6022)
0.745 | 0745 | 0.850 | 0.940
D) %&2?8; A MN (18,92) | (18,92) | (21,59) | (23,88)
P ey ey ey g ey g g Yo\ VXS‘;?%N A BB AC AD
w J L 8
0.070 (1,78)
0045 (118
0.045 (1,14) _
—» rom(om A\ 0.020 (0,51) MIN %

5 0.015 (0,38)
0.200 (5,08) MAX

\ TGouge Plane
+ Y L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

J 0.430 (10,92) MAX

\
!
-

| o —

0.021 (0,53)
0.015 (0,38)

[€]0.010 (0,25) W]

)

U 14/18 Pin Only A

- 20 Pin vendor option

4040049/8 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl products or services with statements
different from or beyond the parameters stated by Tl for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include Tl products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer’s company) agrees to use any particular Tl Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from Tl providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular Tl Resource.

Designer is authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that
include the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of Tl Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.g., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Il devices and equivalent classifications outside the U.S.

TI may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
requirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated



