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SCHS065C — Revised November 2004

CMOS Dual Monostable

Multivibrator
High-Valtage Types {20-Volt Rating}

B CD4098B dual monostable multi-
vibrator provides stable retriggerable freset-
table one-shot operation for any fixed-valt-
age timing application.

An external resistor Ry} and an external
capacitor (Cyx) control the timing for the
circuit. Adjustment of Ry and Cy provides
4 wide range of output pulse widths from the
Q and Q terminals. The time delay from
trigger input to output transition (rigper
propagation defay] and the time delay from
reset input to output transition {reset pro-
pagation delay} are independent of Ry and
Cy.

Leading-edge-triggering {+TR} and trailing-
edge-triggering {(—TR) inputs are provided
for tringering fram either adge of an input
pulse. An unused +TR mput should be tied
to W5 An unused —THR input should be tied
to Vpp. A RESET [on low level} is provided
for immediate termination of the output
pulse ar to preyent cutput pulses when power
is turned on. An unused RESET input should
be tied to Vpip. However, if an entire section
of the CD4088P s not used, its RESET
should be tied to Vg, Sae Table |,

In narmal operation the circuit triggers fex-
tends the cutput pulse one period) on the
apphication of each new trigger pulse. For
operation in the non-retriggerable mode, @ is
connected to —TR when leading-edoe trig-
gering (+TR) is used or Qis connected to +TR
when trailing-edge triggering {(—TR) is vsad.

The time period {T} for this multivibrater can
be approximated by: Tx="%R%Cyx for Cx =
0.01 uF. Time periods as a function of Ry
for values of Cx and Y[y are given in Fig. 8.
WValuas of T vary from unit o unit and as @
function of voltage, temperature, and Ry Cy.

The minimum value of external resistange,
Ry, is 5 k&2. The maximum value of external
capagitance, $. is 100 uF. Fig. 9 shows time
periods as a function of Cyx for values of Ry
and VY ppo-

The output pulse width has variations of
t2.5% tvplcall\,r, over the termperature range
of —B&8°C 10 125°C for Cx=1000 pf and
Ry=100 kL2,

For power supply variations of 5%, the out-
put pulse width has variations of *0.5%
typicatly, for Ypp=10 V and 15 ¥ and £1%
typically, for Vop=5 V at Cx=1000 pF and
Ax=5 ki

These types are supplied in 16-lead hermetic
dual-in-line ceramic packages (F3A suffix),
16-lead dual-in-line plastic packages (E suffix),
16-lead small-outline packages (M, M96, and
MT suffixes), and 16-lead thin shrink small-
outline packages (PW and PWR suffixes).

The CD4098B is similar to type MC14528.

CD4098B Types

Lxy L™
f——"AA—= von
Features: i almecuid
& Hetriggerable/resettable capability | | s
® Trigger aid retet propagation delays Cn? s !
indapendent of Ay, Cy e ET —4 —L 5
B Teiggering from leading or trailing edge
B Q and Q buffered outputs aveilable
¥ Separate resais e | L 12 g,
B Wide rangs of output-pulse widths -l Mo
B F00% tested for maximum quiescent peser-3cd LI
currant at 200V
N Maximum input currgnt of 1 18 at : H Wxex izt
18 V over full package-tsmperature VopoI5 |-:7_.4M_.. voo
range; 100 nA at 18 V and 25°C ¥a:9 oz M
B Noise margin {full package-temperature Coaes8
range): 1V at VDD- By Functional Diagram

2Vat V=10V
25 Vat Vpp=15 V
| 5V, 10-V, and 15-V parametric ratings

18— v

® Stapdardized, symmetrical output . cc;:r: 'z" .
charactaristics xlxli 2 S

= Maatz all requirements of JEDEC e P I
Tentallva Btandard No. 13B,"Stand- STRAIb—] & 12 |—+TR izt
ard Speciflcations for Description of 'B' g_'r & LN ek L LER
Seriss CMODS Devices.”” Vg : ': : g;_

Applications. o viEw
® Pulse ﬂ',ﬁ!‘ and timing TERMINALE 1, 8,15 &RE
= Pulsa shaping ELECTRICALLY COWMECTED

m Astahle multivibrator INTERNALLY

FTCI-Takdim

TERMINAL ASSIGNMENT

MAXIMUM RATINGS, Absclule-Maximum Valies:
DG SUPPLY-VOLTAGE RAMNGE, Vp)

Voltages referenced o Vge Tarminal} .. .. ... . i =05 o +20V
INFUT VOLTAGE RANGE. ALLINPUTS .. ... .. ... e -0.5¥ 6 Vpp +0.5¥
DG INPUT CURRENT, ANY ONE INPUT ... i vt eremeasananres £1{mA
POWER DISSIPATION PER PACKAGE {PQY

ForTam -B5C10 41000 o ot i e e e SComw

ForTa =+1008C 10 #1259, ... iiin i, Deraie Linsarily at 12mW/93 ta 200mw
DEVICE DISSIFATION PER OUTPUT TRANSISTQR

FOR Ty = FULL PAGKARE-TEMPERATURE RANGE (Al Package Typesh. . ..ovt ot ivieeanies 100mW
OPERATING-TEMPERATURE RANGE [Ta). .. ..o vitviaeie s ieeieeeiiaeie e =559C jo +1250C
STORAQE TEMPERATURE RANGE (Tgig). ... ... e s =B59C {o +1500C
LEAD TEMPERATURE {DURING SOLDERING):

Atdiztance 1118 & 1/32inch (1,59 + 0.79mm) lrom casa for 508 max .......... ... ._......... +2659C

RECOMMENDED OPERATING CONDITIONS -
For maximum reliability, nominal aperating conditions should be selectad
40 that uperauon ia :Iways within the following ranges:

vV IMIT: .
- CHARACTERISTIC oD "‘,. TS UNITS
AL v [ mind] max | _
Supply-Vokage Range [For Ta = el
Fill Package- Tempeulure - a4 e v
Range} | )
5 140 -
Trigger Pulse Width ty, (TR} 10 &0 -~ ng
15 40 -
See
Reset Pulse Width (R} Dynamic Char.
{This is a function of Cxl - Chart and -
Fig. 10
Trigger Ris2 or Fall Time
1 {TRY, (TR 5-15) -} 100 fis
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0340988 Types

TABLE | [AANLAT TEMPEARTWAE [Th0s (R~5-] P
b : I Tt
- T 0 [N
COAN8ER FUNCTIONAL TERMINAL CONNECTIONS F HH i '
oA ‘
¥op 7O Vg TO INFUT PULSE OTHER R E-T0-SMACE VOLTALE [Vpghe13 ¥
I P FE I I I
FUNCTION TERM.NO. | TERM.NQ, |TO TERM. NO. [CONNECTIONS E ? ’ i HEEHT :
Iy o =
M’OHQ' h'DHD! MUNO1]MON02HONO1IMON02 NQ1 MDNO: é e "
- i - in TR T o
Leading-Edge i LAin: s e o
Trigger/! 3,65 11,13 4 12 5 et S
Retriggerable ) : £ i i
; . - e
Laading Edge B NI ::e:ciiii s inds bttt
. . ]
Tngmr,’ 3 . 13 4 12 57 118 DRAIN-T0-SOUGE Wi TAGE 1Wpgl— v e o
Mon-retriggerabl -
on-retriggerable ! Fig, ¥ — Typice! gulput low fsink )
Trailing-Edge currens charactaristics.
Trigger! 3 13 4 12 L3 11
Hatrigerable AMPENT TEWMLAATURE [T, a0 TH 1 TTH
1 t :
Trailing-Edge i H T I: B
. - 1
Trigger/ 3 13 5 11 46 | 1210 = uFHR = §
Nan-retripgerable Elt‘ =T [ ] GATE - To—=mce \I[I.I‘IIEEE\:\: :-lsv;;i;
" e 2 EdE T
Unused Saction b 11 34 11213 £ B HEH J:
. = = - -
NETES: ' :. } o]
. . & Aok
1. A RETRIGGEASBLEONE SHOTMULTL 3 4 NON.RETRIGGERARLE ONE-SHOT 3 i
VIBRATOR HAS AN OUTFUT PULSE - MULTIYIBRATOR HAS & TI#E PERIOD - - § ﬁ
WIDTH WHICH 15 EXTENDED ONE FULL Ty AEFERENCED FACM THE &PPLI. i H =i O w
THAE FEF"?D 1Ty AFTER .ﬂ.PPLiEF_uTION CATION OF THE FIAST TRIGGER PUILSE, = ..'I E AR <o
OF THE LAST TRIGGER PULSE. JEidieiiatay, : 5, g ﬁ
The minimurn time between INPUT PULSE TRAIN _I'LI'UU'I_ D . - =)
retriggering edges {or trigger . ' PRANTTRT JUREE VALTIAE gl rechoqesiam E g
and retrigger edges} s 40 RETAIGGERABLE MODE PULSE WIDTH _j—im_ Fig. # — Minimim outoat iave fsimk) = -
par cent of Tyl [+TR MODES * - 29
eutrrgrtt charac teristiss. 3 =
NON-RETRIGGERARLE MODEPULSE T L.
WIDTH |-|— —.4
{+TH WODE} ) > P T SIUACE ViTRE oY o
M TREERAT E ahes~c T HHHT
4 INYNFFE P Al T ‘
T aTE-To- BOURGE YOLTAGE i¥gpl=-3¥ i 'Ii
H } e 3
1o s
g
] :
T h __--n §
I . i 4
bt B i ]
T 2 ’ =
O—D: t i H ;
RESET 'FU i [mnal Bﬂh
:] : 3 !I 1] : g
12 | e e ] S
3——0 1A
L Airih - MR20AE
1181 | Ll . ) Fig. 3 — Typical output high (rource)
L - - currairt eharacterintics.
Y53
a \llss
. aq a Yoo BRAIN-T-SOURCE WOLTRIE |Vgal=%
" o—Vpp - OG0l -
L
L] £ ?
HOTE  SCHEMATIC SHOWH 19 172 OF TOTAL - £2i I
FATRAGE. TWE BETS OF TERMIMAL » L M1
HUMBERS ARE SHOWM TENMINAL & AL IWPUTS WA H E
1,B,19 ARE ELECTRICALLY CONNECTER PROTECTED By ]
AL s e o ]
320M - 2TE2 bR Vg < EI“ ﬂj‘:
Fig. 4 — COMDIAE logic diagram, E,
=1 ¥ H 2
5
B
5
LI ELEHLH
Fig, & — Miaimm guiput high fsource)
Suergnt cRara teristes.
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CD40988 Types

STATIC ELECTRICAL CHARACTERISTICS

AMAIENT ‘I‘!mlﬁ.‘llf‘l nmc

fsm
CHARAC. e |2
TERISTIC CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) . jumiTs| |Z
Yo |'Vin{Vpo ' o 5 ™
) [ vy | )| 58 | 40| +85 | 125 [min. | Typ. | Max] %

Qriescent - 05 5. 1 1 an 30 — 0.02 1 3
Device - jowf oy 212 160 [8 | = To02| 2] | 5w
Current - Jomw{1§5 | 4 [4 [120[120| - [ooz | & | " 3
Iop Max, — o] 2| 20 | 70 | 600 (GO0 | - 004 | 20 §

Cutput Low : £
[Sink } 0.4 05 5 0.64 {061 | 042 | D36 | 0.57 1 — ® " Ln:: l:lF:C.:TlR-E}l:Ll—m;F e
Current, 05 fot0|[ w0 16 [15 | 11 06 | 13| 28 | = Fig. & — Typical propegation datoy e ve.
lgy Min. 16 |015| 15 [ 42 | 4 |28 |24 (34| 68 | = ' 108d capacitance, trigger intor Q

Output High |_46 | 05| & | —064]-061] 042]<036] 051 — | — ™ Gt (Al ualuss of Cx andl Ayt
{Source} 25 0.5 5 ~2 |18 1 -13{-115] 16| -3.2 -

Current, 95 010 10 | 168|165 |11 ]|-08|-13] -z6 —
Ign Min. 136 |0157 18 | 42 —a {-28]|-24 [-34| &8 -

Output Volt- . ] .
age: - 05 |. 5 0.05 - 0 |048 AWGIENT TEWPERATURE [Ty 1n5os
Low- Level. — 6,10 10 0.05 - 1] 0.05 .

Vo Max. - |oasT s 0.05 - ¢ | 005 v i
: - %

Output Volt- ) £
age: — 0% | & 4,95 495 | 5 — £
High-Level, |  — T0,10] 10 9.95 995 [ 10 | - Jy - =
Yy Min. - ais| 15 14.95 L5 1 — !

Qp Mi ] 14.9 5 5. ﬁ&”

inpus Low  |0545 | — | 5 15 -1 - s g He
Voltage, 1.9 — 10 3 — — 3 [ e%ﬁ
l\ll"”_ Max. ‘_5,13,5 - _15 4 -— — 4 =0

k'

Imput High  |0.5,4.5 — 5 35 35 — - i

Voltage, 1.9 - 10 7 7 _ - ‘ Lo4n ca;ngancaql—?;
BHCE-2E
Vg Min. 15,135] - 15 1" 1 - - Fig. 7 = Transition tima vs. load cagecitance
Tnput far.ﬁ’); 8 ED- 10000 k£t and
£, +'15 pF-10000 pF.
Current, - 018 18 | 0.1 | 201 +1 + - l#10-8 |01 | pa * pE ?
Iy Max.
AMEIENT TEMPERATURE i TyisE8%¢ 10"[ AMEIENT TEMPERATURE (Tal B4° //,’/ Tt AMBIENT TEMPERATUNE 1Ty (v20°C
L - g 4fG-s0

ik E T - - . T " wf e, ,__‘L.LIIIJ_I.-EOF_H ] -

E‘ !_ cy =13 aF | /// l,ln‘ ;"’E: T .L-N“ “

= I Tym 00 gF . a e s

Fal— F , f _ Gt s &

E -!"c, - X000 g / // Cu=T1aF E' y ) /

Eol 7 ) - : i :

15,7 sanll>

I S AV i 1"

- I lﬁ' Fy A0V, 19, MY — £ of E

N ‘wpgrawou | 07 “’"“"v b I.
lr': '“"I': i“.I'l [ ™ ™ '°' N;‘m = "|'n’ i I'I'ln’ A st " “»o*
PULSE wiETH PR = FULSE WIDTH [FW) —a EXTEMNAL SAFACITANCE [Tyl — pF [—
ACE- ZITIE BECH- TATRT
Fig. 8 — Typical axtgrnal resistarce vs. Fig. 8 — Tvpical external capscitance vs. Fig. 10 — Typicel minimum resat pulse width
puisy width, pufse width, vs. gxtarnal capacitence.

-228

Copyright © 2004, Texas Instruments Incorporated



DYNAMIC ELECTRICAL CHARACTERISTICS
At T4 =25°C; Input t,,4=20 ns, C; =50 pF. R; =200k

CD4098E Types

TEST CIRCUITS

Yoo
. TEST CONDITIONS LiMITS
CHARACTERISTIC UNITS Yoo _r_
B Ry Yl | Cyx IpF) |Vpp (VI | Tye. | Max. e
Trigget Propagation Delay Time 51 5 260 | 500 vas
+TR, TRt 0, 0000 | F15 w | 126 | 250 ns
tpyL: 'PLH . ‘ 15 100 200
Minimum Trigger Pulse Width, 5 1o =4 QG | 140
=15 10 30 1] ns
t t 1
WH- WL ©.000 15 20 | ao
Transition Time, 510 - . 5 100 | 200 i T
ITLH 10,000 #15 10 50 | 108 Fig. 12 — Quiescent-davice-currant
15 a0 B tast circuits.
5 to 15 10 5 100 | 200
10000 | 10000 ;] O S0 | 1o
15 LD B0
5 0.01 uF & 160 | 200 ns
o v
tTHL 10,000 1 0 78 160 o
' 0.1 uF 15 6% | 120 puTS | QUTRLTS
0.1 uF 5 250 | 500 Y a] 3
15[3)1:(:][‘ . 10 150 300 o‘v——- -— u -
i 1pF 15 20 | 180 i = g—
Reset Propagation Delay Time, 5 10 5 225 | 4b0 § §
#15 10 125 | 250 ns _ vgs o s
Teul. TPLH 10,000 15 75 150 "m;!!'“nm_cmmﬂlu A2t -2 TR g g
oF ePyTH ]
5 100 | 200 @ §
15 10 an BO Flg. 13 - Inputvoitage tast circuit. E =
15 20 &0 2 &
Minimum Reset Pulse Width S 600 | 1200 * =
R ' 100 1000 1 300 | 600
w 15 250 | so0
o 25 50 N
0.1 uF 10 15 | 30 P *
15 10 20 IllPI.lLi_‘
Trigger Rise or Fall Time _ ‘Hie ] - :z:iu“ A
1ITR). 4{TR) - g5 f. o p 100 s N O s e
- i W
Pulse Width Match . 5 5] 1@ . ] coF M e :‘i“i‘.‘.’m
Between Circuits in 10 10,000 | 10 75| 157 % o O v
Same Package S 18- 165 19 rcs rrans et
nput Capacitance Cin An_'v InPUt_ 5 75 i " Fig 14 — input leekage currgnt test cfrcult.
v - '
, : .:::L;;:r';gn::?ﬁm&_r?}.“ N R z _-.~_.
B 45 . . - . :
n: 4., | %_L I ' i
gh‘ :: l.'..* e e “‘h.ﬂ"‘nﬁ ar . N
T %, ~eame prals e I To conulete swrap e ot .
L T w0, r Ve e e 34 HOE T
pSNEReSs EREREL 0o
P - — [ i:]rmnm-,..-n—gmm
2 \_‘h, % b b AL L T ] ™
EE N * '“'S- \{'E'n e N Al T4 100 . G D0 F.
e - — — e i - N
EE T S e ‘Tq"""--.._,_ F'»{#\w’u*-m-m—w
=T k| vog s —-— o 0N I I |
E e
L‘ m il

AL -umz_i‘g“,‘z

I'u:u.z T,

EME — 30T FULEL WHITH [vpd —pr -

Fig. 1T — Avarage power giszipation vs. ong-sigt puiss wigth.
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CD4093B Yypes

AFPLICATIONS
] Vop | . LT R ' :
o e : R Ta RRgly
L] Ryg l ot ar — T R FoR :'::_: :
[3 c Lo : : : "
A 2 - T HAD TO ACDE D PANGE.
. o8 . .
AR ] F] ] -TR 12 414 . Ay= HOKO
+TA : & - |I!: o T g
MOND| 512 moNg. o
vﬁo{ 3 ' VYpgp—{I% z
E
IHFUT PULEE _C\__ TymeAy ©
oureuTpuse L T B Tz N memgte
e ) Cf EO.CIpF
v IC5-24258R2
Fig. 15 — Pulss delay. : ' : N
: . A . H Ry KAL)
. - L] L. F [
Fig. 17 - K=-Faclor for Vg = 12V,
i .
ALY
oy
Ipp. Ty v Ry
T
micd Ry {ipptemd | gy | Vo0
02 [auTrur 0 T Ul .
- w
B r _ : N Q06 mk | 0Es
. “lm 32 4 oy
AUN !
Yoo :":f_ 08 mi n_lq v
Vi —o Jg-"* » Ema LT
RESETY RESET : 0 MR * 1wy
- . T T el T2 e I 1k ni.
TOLMIURE MESTANCABRLY MY . pr7e
LMEGATIVE PuLBE | AFTEN T b -

sll'.ll;n\frm m:ﬂ tas Hee o Corongr: QDM LRt 01 oF. Loy sypen
Fig 16 — Astabls multivibretor with restart aftar recat copehility.

G 10 20 30 40 S0 60 70 B0 W &7
78 : .

a3
{1905-2.108}

|'"l— 4K,
=l 0402-0-254}94 —|D,

{zaaa- 2.591) H"m-amsﬁ .

ot P

Dimensions and Pad Layoit for CDA0SEH
Cirmansions in parentheses. are i mittimotery afd - -
e derfvad fron: the barlc fnch dimeneions a8

- indiatod, Grid grathwtipng are in ol (8073 inch),
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 28-Feb-2005

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package EcoPlan @ Lead/Ball Finish  MSL Peak Temp ©
Type Drawing Qty
CD4098BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
CD4098BF ACTIVE CDIP J 16 1 None Call TI Level-NC-NC-NC
CD4098BF3A ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD4098BFB ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD4098BM ACTIVE SOIC D 16 40 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4098BM96 ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4098BMT ACTIVE SOIC D 16 250 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4098BPW ACTIVE TSSOP PW 16 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(ROHS)
CD4098BPWR ACTIVE TSSOP PW 16 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(ROHS)
JM38510/17504BEA ACTIVE CDIP J 16 1 None Call TI Level-NC-NC-NC

@ 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: TI 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 (RoHS & no Sb/Br): TI 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 TI 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.

Addendum-Page 1
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762 | (762 | (7.62) | (7.62)
14 8 BSC BSC BSC BSC
aiaiaialaialin B MAX 0785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
) o B MIN — — — —
l CMAX 0.300 | 0.300 | 0.310 | 0.300
NAVEVEVAVAVAY (7.62) | (7.62) | (7.87) | (7,62)
1J L 7 0.245 | 0245 | 0.220 | 0.245

0.065 (1,65) C MN ' ' : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» & 0.005 (0,13) MIN Wﬁ%

T

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

* 0.130 (3,30) MIN

J L7 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. Al 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
< A o PINS 5144 16 18 20
16 9
S e T e S i W el el A MAX (?'97,;3) (?éf,gg) (8'39,%(7)) (;é)gg)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?8 ACMING T (18.92) | (18,92) | (21,59) | (23,88)
A | ms-001
N e e Ul VARIATION AA B8 AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A\
0.045 (1,14) _
N ro_oso 0.7¢) ON 0.020 (0,51) MIN %

0.015 (0,38)

?

0.200 (5,08) MAX

— T Gauge Plane
LL L Seating Plane l_]

? 0.125 (3,18) MIN 0.010 (0,25) NOM

J 0.430 (10,92) MAX L

\
!
-

r_——-\

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

[]0.010 (0,25)@]

)

\
- 14/18 Pin Only "

- 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.

A 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.

Q" TExAs
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MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—-OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

DA AARAAA y

< - - 0.157 (4,00)
\ 0.150 (3,80)

/H ﬁ m 00oo
R R JLWO o5

025

—1

J —

h 4

I
Too

L 0.069 (1,75) Max 0,004 (

2 m

t / [ [ [a00 G0
— Seating Plane

Gauge Plane J— -
#

0.010 (0,25)

4040047-4/F 07/2004

. Al linear dimensions are in inches (millimeters).

NOTES: A
B. This drawing is subject to change without notice.
C
D

. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
. Falls within JEDEC MS—012 variation AC.
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

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

14 8

EEEEE H—T
T 0,15 NOM

450 6,60 l
430 620
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“«—— A —»
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[
Gage Plane i

LT -
L 1,20 MAX o,_15__|: '~ Jo,10 ] U

0,05
PINS **
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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. Alllinear 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
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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 TI 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 Tl 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 Tl products or services with statements different from or beyond the parameters stated by TI 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
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