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CMOS Low-Power
Monostable/Astable
Multivibrator

High Volitage Types (20-Volt .Rating)

B CD4047B 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 + TRIGGER, —TRIGGER,
ASTABLE, ASTABLE, RETRIGGER, and
EXTERNAL RESET. Buffered outputs are
4, Q, and OSCILLATOR. In all modes of
operation, and externat capacitor must be
connected between C-Timing and RC-
Common terminals, and an external
resistor must be connected between the
R-Timing and RC-Common terminals.

Astable operation is enabled by a high
level on the ASTABLE input or a low level
on the ASTABLE input, or both. The
period of the square wave at the Qand Q
Qutputs in this mode of operation is a
function of the external components
empioyed. “True” input pulses on the
ASTABLE input or “Complement” pulses
on the ASTABLE input allow the circuit 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 cutput.

The CD4047B ftriggers 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
relative to the output pulse.

i retrigger capability is desired, the
RETRIGGER input is pulsed. The retrig-
gerable mode of cperation is limited to
positive-going edge. The CD4047B 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 resetting the counter
with the trigger pulse. The counter output
pulse is fed back to the ASTABLE input
and has a duration equal to N times the
period of the multivibrator.
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CD4047B Types

Features:

B Low power consumption: special CMOS
oscillator configuration

Menostable (one-shot) or astable (free-running)
operation

True and complemented buffered outputs

Only one external R and C required

Buttered inputs

® 100% tested for quiescent current at 20 V
B Standardized, symmeirical output
characteristics
5-V, 10-V, and 15-V parametric ratings
Meets all requirements of JEDEC
Tentative Standard No. 13B,
“Standard Specifications for
Description of ‘B’
Series CMOS. Devices”

TOP VIEW

92CS-21431R)

Terminal Diagram

Monostable Multivibrator Features:

B Positive- or negative-edge trigger

B Output pulse width independent of”
trigger puise duration Frequency deviation:

B Retriggerable option for pulse width = *2% + 0.03%/°C @ 100 kHz
expansion = 205% +0.015%/°C @ 10 kHz

® Internal power-on reset circuit (circuits “trimmed" to frequency

® Long pulse widths possible using small Vpp = 10V £10%)
RC components by means of exter-
nal counter provision

W Fast recovery time essentially indepen-
dent of puise width

® Puise-width accuracy maintained at
duty cycles approaching 100%

® Oscillator output available
B Good astable frequency stability:

Applications:

Digital equipment where low-power
dissipation and/or high noise immunity
are primary design requirements:
Envelope detection

Frequency muitiplication

Frequency division

Frequency discriminators

Timing circuits

Time-delay applications

Astable Multivibrator Features:

& Free-running or gatable cperating
modes
B 50% duty cycle

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so

that operation is always within the following ranges:
CHARACTERISTIC ' [ LIMITS _[
R [Twin, | wax:] MRS
Supply-Voltage Range (For Ty = #ull Package-Temperature
Range) 3 18 vy

NOTE: IF AT 15 V OPERATION A 10 MQ RESISTOR IS USED THE OPERATING
TEMPERATURE SHOULD BE BETWEEN —25°C and 100°C

MAXIMUM RATINGS, Absolute-Maximum Values:
DG SUPPLY-VOLTAGE RANGE, (Vpp)

Voitages refarancec to Vgg Tarminal) ....eoveieiiiiiiiiiiiiiniiiaaiicinaasreaeaanss -0.5Vio +20vV
A high level on the EXTERNAL RESET in- INPUT VOLTAGE RANGE, ALLINPUTS ......0iiiiiiiriiiiiiiianiianrenirnnsennienns -0.5V to Vpp +0.5V
put assures no output pulse during an DG INPUT CURRENT, ANY ONEINPUT .00ttt it etit i eanten e e e es e e anse e £10mA
“ON" powgr condition. .ThiS input can POWER DISSIPATION PER PACKAGE (Pp):
also be activated to terminate the output ForTa=-550C10+1000C ... ... \itiernenreeaienranennnens e, e . 500mW
ﬂg':ew?“eﬁgxe'r'"\)e- Fi‘;’;‘;‘)"’)’;‘i‘;??: ?n‘:gs:; ForT = +1009C o +1259C. ... ... .. TR Derate Linearity at 12mW/9C ta-200mW
pow,er-on reset c!:r)cDuit will clock the Q out- DEVICE DISSIPATION PER OUTPUT TRANSIST
put low within one output period (ty). FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Typas) ....................... 100mW
OPERATING-TEMPERATURE RANGE (TA}. .- o0 et vveeinaeie et iansanrananneeann ~550C to 41259G
The CD4047B-Series types are supplied in STORAGE TEMPERATURE RANGE (Tgag) . 7+ vvverenintieieeniinin e dineannns -85°C 1o +150°C
() ()l4-lead hermetic dual-in-line ceramic LEAD TEMPERATURE (DURING SOLDERING):
o 2 packages (F3A suffix), 14-lead dual-in-line Atdistance 1/16 = 1/32 inch (1.59 £ 0.79mm) from case for 108 MAX .. .........ceverenennnn.n.. +2659C

/@ pjastic“packages. (E suffix), 14-lead
e~ ltlme paekages (M, MT, M96, and
@\', sufiixes), ‘and 14-lead thin shrink

=
& si&ntSudiive packages (PW and PWR

cl11ffivac)

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

TERMINAL CONNECTIONS | OUTPUT | OUTPUT PERICD
FUNCTION TO Vpp| TOVgs | INPUT PULSE OR
TO FROM PULSE WIDTH

Astable Multivibrator:

Free Running 456,141 789,12 -— 10,11,13 |t (10,11) = 440 RC

True Gating 46,14 | 789,12 5 10,11,13 |t (13) = 2.20 RC*

Complement Gating 6,14 | 5,7,89,12 4 10,11,13
Monostable Multivibrator:

Positive-Edge Trigger 414 | 56,7912 8 10,11

Negative-Edge Trigger | 4,8,14 | 57,912 6 10,11 {tp (10,41) =248 RC

Retriggerable .| 414 56,7,9 8,12 10,11

External Countdown 14 |5,6,7,8,9,12 —_ 10,11

A See Text.
# First positive ¥z cycle pulse-width = 2.48 RC, see Note on Page 3-134,
* Input Pulse to Reset of External Counting Chip External Counting Chip Output To Terminal 4
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Fig. 1—CD40478 logic block diagram. szcs-zaom
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Fig. 2—CD40478 logic diagram.
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Fig. 3—Detail logic diagram for flip-flops FF1 and FF3 (a) and for flip-flops FF2 and FF4 (b). =

QUTPUT HIGH (SOURCE) CURRENT{.

AMBIENT TEMPERATURE (Ta)=25 " [~ [AMBIENT TEMPERATURE (ia)*28°C
t 1 : "
= £
2 E-70-500RCE VOLTAGE (Vgs1+15 V 8"
£ s te GATE - TO-SOURCE VOLTAGE {Vgs)+i5V TH]
‘—3 . g Fig. 7—Minimum output high (source) urrent
H z characteristics.
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uge 222 S i AMBIENT TEMPERATURE (Ty)-25*¢ 1
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Fig. 4—Typical output low (sink) current Fig. 5—Minimum output low (sink} current
characteristics. characteristics. L HH
STATIC ELECTRICAL CHARACTERISTICS iy
==
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C}
TERIS-
TICS Vo ViN | VoD 425 UNITS 20 D CAPAEITANCE (CLmpF sucs szamn
)] V) | V) | —=55| —40 | +85 | +125| Min. | Typ. | Max. Fig. 8—Typical propagation delay time as a
function of load capacitance (Astable,
Quiescent | — 0,5 5 1 1 30 30 | — |0.02 1 Astable fo Q, Q).
Device Cur-| — 0,10 | 10 2 2 60 60 — 1002 2 A -
rent,lpp | — | 015 | 15 | 4 | 4 |120 [120 [ — |oo02 | 4 | * PR Fe—————————
Max. — 0,20 | 20 20 20 600 | 600 — [0.04 | 20 i =
Outputtow | 04| 05 | 5 | 064 [061 [042 036 051 | 1 | — 3
(Sink) 0.5 0,10 | 10 1.6 1.5 1.1 0.9 1.3 2.6 — § TELOT T oLAGE w?c\‘“ L
Current |\ 5| 015 | 15| a2 | 4 |28 |24 |34 |68 | — y i
ot Min. mA o :
OutputHigh | 46 | 05 | 5 | -0.64] -0.61] -0.42] -0.36] -0.51] —1 | — i £22
(Source) 2.5 0,5 5 | -2 |-18{-13]|-1.15|-16|-3.2]| — § in)
Current, 9.5 0,10 | 10 -16}|-15}-11] -09]| -13|-26]| — 3 F
logMin. [135| 0,15 | 15 | -42| -4 | -28| -24| 34| 68| — g
Output Volt- | — 0,5 5 0.05 — 0 0.05 t H i =5 an 4 2
age: Low- — 0,10 | 10 0.05 — 0 0.05 LOAD CAPAGITANGE (€ }— oF  szc5-szwse
Level V v Fig. 9—Typical propagation delay time as a
M oL 0,15 15 0.05 N 0 0.05 function of load capacitance (+ or
ax. — trigger to Q, Q).
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STATIC ELECTRICAL CHARACTERISTICS (CONTINUED) AMBIENT TEMPERATURE (Ta)=28°C
z
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) la
TERIS- . £
TICS Vo |vin| Voo +25 unIts| |
M | M| v | -55] —a0 |+85 [+125 [min. | Typ. [ Max. ¥
ouputvoi] — |o5] 5 4,95 495 | 5 | — 5
age: High- | — 010] 10 9.95 995 | 10 — y g 1
level, Vol — - |018] 15 | - 14,95 14951 15 | — §
Min. ] 0
inputLow [0545| — | 5 15 — | =1 1s
Voitage, ViL| 19 | — [ 10 3 — | — 13 LA . WL —
Max. ~ N5135| — 15 4 - — 4 \ Fig. 10—Typical transition time as a function
Input High [0.54.5 | — 5 35 35 | — | — of load capacitance.
Voltage, 1.9 — 10 7 7 — —
Vi Min. 15135 — | 15 1 11 - | = “|AMBiENT TeMPERATURE (T4 )+ 28°C
X" Ll
Input Cur- - N
rent Iy — |08 18 | x01| 201 |1 [x1 | — |x105z0.1] uA £ e B
Max. :5-’ | q.',w llonr
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C; Input t,t: = 20 ns, i py
C. = 50 pF, A, = 200 k2 : q z° hEs)
CHARACTERISTIC Voo (V) TS | UNITS § I a““v: s
NIN. | TVP. | WAX | g it
Propagation Delay Time, ten., trun 5 = 200 400 2 ¥
Astable, Astable to Osc. Out 10 — 100 200 2 of
15 - Bo 160 _-‘U 4 ” {i 1) ] 4 s {3 20
5 — 350 700 SUPPLY VOLTAGE {Vpp)—V 32t5-32540
Astable, Astable to Q, Q 0 - 178 350 Fig. 11—Typical astable oscillator or Q, O
15 — 125 250 period accuracy vs. supply voltage.
5 — 500 1000
+or~- Triggerto Q, @ 10 - 225 450 = .
JAMBIENT TEMPERATURE (T4 Jv25°¢ |
15 —_ 150 300 lex=001 ¢ b
5 = 300 | 600 |
Retrigger to Q, Q 10 - 150 | 300 5
15 — 100 | 200 5 .
5 — 250 500 | . e s
External Reset to Q. & 10 - 100 | 200 ns H e T
15 —_ 70 140 g THHH Y ‘23
Tranaition Time, troe, trun 5 - 100 200 8., H
Osc. Out, @, @ 10 - 50 100 £ E
. 15 - 40 80 -3
Minimum Input Puise 5 = 200 400 o FEEFEEE T
Width, tw 10 —_ 80 160 SUPPLY VOLTAGE {\ppl—V vecs-sznai
+ Trigger, - Trigger 15 — | 50 100 ‘ Fig. 12—Typical astable osciliatoror Q, O
5 — 100 ] -200 | period accuracy vs. supply voltage.
Reset 10 - 50 100
15 - 30 60 '_52:?":)3 ’r:umnunz tr.)-zs«c;[
5 = 300 | 600 | Spy
Retrigger 10 - 15 230 M-
- : T 15 — 75 150 &
i3 10 k0
Tnput Rise and Fall Time, L.l g 7 Fasany oMaTH
Al Trigger Inputs 5 o w0 AD IOV P o,
For + Trigger: I 5 - 270 - s TR S
t,only is unlimited 10 — 18 - < 38
15 - ) - s g S
For - Trigger: —~ 5 - 325 — 2 g £
ty only is unlimited 10 - 8 - - gEnt
15 — 4 _ ¥ 0 1z 14 16 18 20
— — 3 — 05 i SUPPLY VOLTASE (Vppl—V sac3- 22942
Q °[';l?tyD::::f" from 50% 10 _ +05 I % Fig. 13—Typical astable osciliator or Q, T
5 _ o1 405 period accuracy vs. supply voltage.
Input Capacitance, Cin Any Input — 5 7.7 pF
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Fig. 15—Typical astdble gsdiilatoror Q, T

period accuracy vs. ambient temper-
ature (low frequency).
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Fig. 17—Typical astable osciilator or Q, T
_period accuracy vs. ambient temper-
ature (high-frequency).
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Fig. 19—Typical output pulse-width variations
vs. supply voltage.
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Fig. 20— Typical output pulse-widih variations
vs, supply voltage.
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Fig. 28—Typical output pulse-wfd!h variations
' vs.'amblent temparature.

Fig. 21—Typical output puise-width
variations vs. supply voltage.

Fig. 22—Typical output pulse-width variations
vs. ambient temperature.,
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Fig. 24—Typical cutput-pulse-width variations
v8. ambient tamperature.:
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Fig. 25— Typicel output pulse-wliith variations
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Fig. 28—Quiescent device current
test circuit.

1. Astable Mode Design Information

A. Unit-to-Unit Transfer-Voitage
Variations — The following-~<analysis.
presents variations from unit't¢ unit as a
function of transfer-voltage {Vr, R} shift
(33% —67% Vpp) for . free-rurmlng
(astable) operatlon

teranaL 3 N L2 |0 L

TERMINAL 10 .JT’Z—L’AZJ .
- =)
'-_ t“ﬂ'i E

9zcS- 20027, -

Fig. 32—Astable mode,we

VIR
ty = —RCIn
Voo + VTR :
typically , t1 =1.1RC
Voo - VTR
t2 = —RCIn 3
2Vpp - VTR
typically, t» = 1.1 RC
tA = 2(y + tg)
VTRXVDD - VTR
- —2RC TRXVDD - VTR)

(Vpp + VTRN2Vpp - VTR

22C3-21413

Fig. 27—Typical power dissipation vs. output
fraquency (Vpp'= 10 V).

V?J
INPUTS - QUTPUTS
e,
Vi =] -
N ] - *
o
v n =] b= =
<] = -
" NOTE:
vss TEST ANY COMBINATION
OF INPUTS EXCEFT PIN 3

92C5-27441R1

Fig. 30—input-voltage test circuit.

Typ: Vg =05 Vpp tp=4.40 RC

Min: Vrg =0.33 VDD ta=462RC

Max. VTR=° 87 VDD ta=4.62 RC
thus lfls used, the variation
will be + due to variations in

" transfer voltage

B. Varlations Due to V ? and Tempera-
ture Changes — In adrR tlon to varlations

. from unit to unit, the astable period varies
“withe VDD and temper
. tiong are presented In:

Figs::11 16 18 with’ 10 A
voltage kariations cusves and 25°C as

" reference for temperature variations

curves.

- #i.. Menastable Mode anlgn Information
* The following dnalysls presents varla-
-tions fromr unit 40 unit-as a function of

transfer-vonag?(v ) shift (33% — 67%
Vpp) for one-shot (monostable) operation.

TERMINAL 8 LI'I_
TERMINAL 13 J 1 A U

Temaacio J W LT w L

92CS-20028

Fig. 33—Monostable waveforms.

P2CS-21414

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

Voo
' mpi:_‘f_s__ — f ‘
Yoo . -] NOTE:
%v_@’_ -] MEASURE INPUTS -
5 ‘ SEQUENTIALLY,
vss - TO BOTH Vpp AND Vgg:
CONNECT ALL UNUSED
INPUTS TO EITHER
J Vag mvss.
Vs§
92C8- 27402
Fig. 31—Input-leakage-current
test clrcuft.
v
ty = ~RCIn 10
2Vpp
typically, t4¢ = 1.38 RC
=ty 4+ t)
(Vyr{VDD — VTR)
tM = —RCIn TR
- (vpp - VIRi2VpD}
where t)y . = Monostable mode pulse
width. Values for ty, are as follows:
Typ: VTr=0.5 Vpp ty=248RC
Min: Vrr=0.33 Vpp tm=271RC
Max: Vrr=0.87 Vpp tM=248 RC

thus is| is used, the variation
wilt be +9.3%, ~0% due to variations in
transfer voltage.

Note: ‘

In the astable mode, the first positive half
cycle has a duratlon of ty; succeedlng
durations are tp/2.

In additlon to variations from unit to unit,
the monostable pulse width varies with
Vpp -and temperature. These variations
are presented in graphical form in Fig. 19
to 268 with 10 V. as reference far voltage-
variation curves and 25'C as reference for
temperature-variation curves. -




lil. Retrigger Mode Operation
The CD4047B can be used in the retrigger
mode to extend the output-pulse duration,
or to compare the frequency of an input
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 is ap-
plied. Extended puise duration is obtain-
ed when more than one pulse is applied.
+TRIGGER &
RETRIGGER
TERMINALS
8812
0SC OUTPUT

CD40478B Types

larger than the CMOS “ON" resistance
in series with it, which typically is hundreds
of chms. In addition, with very large values
of R, some short-terar instability with
respect to time may be noted.

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

n_ . ae=sdL I L
oscouTeUT [l . _rlafilel ez kel e Fiafiie

@ QUTPUT

S 0 —Jwmel— I we L. T

tRE L Jd RE | .

92CS - 20029R!1

Fig. 3¢4—Retrigger-mode waveforms.

Fortwo input pulses,tpg = t1' + t; +
Zt%. For more than two pulsas, the output
pulse width is an integral number of time
periods, with the first time period being
t1’ + to, typically, 2.48RC, and all subse-
quent time periods being t1 + ts, typical-
ly, 22RC. -

IV. Extemnai Counter Option

Time tkq can be extended by any amount
with the use of external counting cir-

cuitry. Advantages include digitally con-
trolled pulse duration, small timing
capacitors for long time periods, and ex-
tremely fast recovery time. A typical im-
plementation is shown in Fig. 35. The
pulse duration at the output is

taxt = (N — 1)(ta) + {tp + tAd)

where tg,; = pulse duration of the cir-
cuitry, and N is the number of counts
used.

AST OPTIONAL
BUFFER

cL|cod0i7e

040478 m

INPUT ] : l__

PULSE —-] tExT
$2C8-29041

Fig. 35—Implementation of external counter .
option. : '

V. Timing-Component Limitations
The capacitor used in the circuit should
be non-polarized and have low leakage
(i.e. the parallel resistance of the
capacitor should be at least an order of
magnitude greater than the external
resistor used). There is no upper or fower
limit for either R or C value to maintain
oscillation.

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 calculated formulas without
trimming should be:

C 2 100 pF, up to any practical value, for
astable modes,

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

10kQ< R< 1 MQ

VI. Power Consumption

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

0

‘ |.._ 4-10
(0.102-0.254)

tion of leakage current in the circuit, as
shown in the static electrical
characteristics. For dynamic operation,
the power needed to charge the external
timing capacitor C is given by the follow-
ing formulae:
Astable Mode:

P = 2CV2r. (Output at

terminal No. 13)-

P = 4CV2f. (Output at

terminal Nos. 10 and 11)

Monostable Mode:

P (2:9CV2) (Duty Cycle)
= T

(Output at terminal Nos. 10 and 11)

The circuit is designed so that most of the
total power is consumed in the external
components. In practice, the lower the
values of frequency and voltage used, the
closer the actual power dissipation will
be to the calculated value.

Because the power dissipation does not
depend on R, a design for minimum power
dissipation would be a smatl 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.

76-84
{1.930-2.134)

' 20332 335%) > 9EM-329%5

Chip dimensions and pad layout for CD40478

Dimensions in parentheses are in miilimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).
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PACKAGING INFORMATION

Orderable Device Status @ Package Package Pins Package Eco Plan @ |ead/Ball Finish MSL Peak Temp ®
Type Drawing Qty
8102001CA ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC
CD4047BD3 ACTIVE CDIP SB JD 14 1 None Call Tl Level-NC-NC-NC
CD4047BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
CD4047BF ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC
CD4047BF3A ACTIVE CDIP J 14 1 None Call Tl Level-NC-NC-NC
CD4047BM ACTIVE SoIC D 14 50 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4047BM96 ACTIVE SoIC D 14 2500 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(ROHS) Level-1-235C-UNLIM
CD4047BMT ACTIVE SoIC D 14 250 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4047BNSR ACTIVE SO NS 14 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4047BPW ACTIVE TSSOP PW 14 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4047BPWR ACTIVE TSSOP PW 14 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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 - May not be currently available - please check http://www.ti.com/productcontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): TI'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.

Green (RoOHS & no Sb/Br): Tl defines "Green" to mean "Pb-Free" and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony (Sb) above 0.1% of total product weight.

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDECindustry standard classifications, and peak solder
temperature.

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 TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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MECHANICAL DATA

JD (R—CDIP-T14) CERAMIC SIDE-BRAZE DUAL-IN-LINE

0.770 (19,56)
0.690 (17,53)

14 8
1 SO 1 S S O O 1 T 1

Index
Area 1 7

0.060 (1,52) 0.325 (8,26)
0038 (0,97) | [© £%&10 (0.25) 0.290 (7,37)
| |
5 H 1% f s
ase 0.175 (4,45
Plane_\_ ‘ i (W(QEW) !
Seatin - . 4 | |
Plane k ‘ 1 4 l l
! 0.175 (4,45) ||l l||
0.125 (3,18) i b
R TN
0.095 (2,41) P \,I 015 I
0030 (0.76) 1 I 0.100 (2.54) TP | 0.055 (1,40) | 0.012 (0,30) |
0.021 (0,53) 0.025 (0,64) I 0.008 (0,20)
0.015 (0,38) D.3OOTYP7,62
4040086-3/F 07/03
NOTES:  A. All linear dimensions are in inches (millimeters). Body width does not include particles of
B. This drawing is subject to change without notice. packing materials.
C. Controlling dimension: inch. 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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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS xx
ol 14 16 18 20
. 0.300 | 0300 | 0.300 | 0.300
762 | (762 | (1.62) | (7.62)
" . BSC BSC BSC BSC
aiaialiaiaialin B WAX 0785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D c B MIN — | — | — | —
l CMAX 0.300 | 0.300 | 0.310 | 0.300
U U U UL (7.62) | (7.62) | (7.87) | (7.62)
1 7
0.245 | 0245 | 0220 | 0.245
0.065 (1,65) C MIN
SOETD (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» & 0.005 (0,13) MIN ﬁﬁ% |<— —»‘

] 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J 0.026 (0,66)
0.014 (o 36) 015"
0.100 (2,54) 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

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

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL-IN—LINE PACKAGE
16 PINS SHOWN
PINS **
al A
o 14 16 18 20
10 ’ 0.775 | 0.775 | 0.920 | 1.060
A e W i e W e W e W W el A WA | Gosey | (1969) | (2557) | (2692)
0.260 (6,60) 0.745 0.745 0.850 0.940
) 0240 (6.10) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
MS—001
[P SN s e ey ey s A VARIATION AA BB AC AD
w 8
0.070 (1,78)
0005 (118 D
0.045 (1,14) 0.325 (8,26)
—» 2 L) 0.325 (8,26)
r 0030 (078) 2 0.020 (0,51) MIN e (7’62) —

¥ 0.015 (0,38)
\ 0.200 (5,08) MAX

\
i
-

r_——-\

? Gauge Plane
v L Seating Plane

T 0.125 (3,18) MIN (0,25) NOM

J 0.430 (10,92) MAX L

0.021 (0,53)
1 5.015 (0,38) . .

[€]0.010 (0,25) W] / \

\ I

\\ /’ 14/18 Pin Only

- 20 Pin vendor option @
4040049/E 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.

{5‘ TExAS
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MECHANICAL DATA

D (R-PDSO-G14) PLASTIC SMALL—OUTLINE PACKAGE

‘HMMHH

7

1
Pin 1
Index Area O 050 (1,27) O 020

D

[ [0008 510]

025 ) W]
v — ] — ] ] ] ] v
0.010 (
L 0.069 (1,75) Max 0.004 (
0.010 (o 25)
0.007 1
Gauge Plane —¢— - =
0.050 (1,27)
0.016 (0,40)

Seating Plane

4040047-3/F 07/2004

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

. This drawing is subject to change without notice.

. Falls within JEDEC MS-012 variation AB.

A
B
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D
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MECHANICAL DATA

PLASTIC SMALL-OUTLINE PACKAGE

NS (R-PDSO-G**)
14-PINS SHOWN
0,51
’« »‘ 535 [#10.250)
14 8
560 8,20
500 7,40

O
THEEEEE

A

|
J;\—U—U—U—U—U—U—U—/

0,15

\ 0,05
Ly

Seating Plane $

0,15 NOM

|
O

Gage Plane

L 2,00 MAX (&]0.10
PINS
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70

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.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

“«—— A —»

UL

@HHHHH@_J

Seating Plane *

0,15 NOM

Gage Plane i

v
L 1,20 MAX %5__|: ' ~Jo,10 |

(3
N

0,05
PINS 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

Cow

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from TI to use such products or services or a warranty or endorsement thereof.
Use of such information 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.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of TI 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.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments

Post Office Box 655303 Dallas, Texas 75265
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