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FUNGCTION TABLES 393, LE0E
‘3, TLEIE0 ‘390, ‘L5390 COUNT SEQUENCE
BCE COUNT SEQUEMCE BI-OUINARY (5-2) {EACH COUNTER!
(EACH COUNTER) {EACH COUNTER] ouTPUT
{Sea Mote A) [Sus Mot B COUNT op Og Qg O
QLTPUT
COUNT ouTPUT COUNT [¥] L L L L
Gg Qg Og Qpa Gy Qg Qp Of 1 L L L "
Q L L L L Q L L v L 2 L L H L
1 L L L H 1 L L L H 3 L L H H
2 L L H L 2 L L H L 4 L H L L
3 L. L H H 3 L L H H 5 L H L H
4 L H L L 4 L H L L & L O H H L
-] L H L H E H L L L . L H H H
] L H H L 3] H L L H e H L L L
7 L H H H 7 H L H L g H L L H
-] H L L L 8 H L H H 10 M L H L
2] H L L H 4] M H L L " H L H H
NOTES: A. Qutput Op I connacted to Inpar B far BCD eounc 12 H H L L
B, Output Gp b conmected o Inpet A far blguinany 13 H H L H
count,
. H = high leval, L = low level, 14 H H H L
18 H H H H
logic diagrams |positive logic) logic symbols®
‘390, "LS39) *390, L8390
(3131 QUTFUT 1] cra
15| Ba f—— e, KA p=s—] 7=
IHPUT & o T — - —
11] [ LF} =]
CLEAR KAl o 1"
¥ ey R
|4k [17]
4 11 L iy, T b4
TR op | " quTkur T
INFLT B — -D_m T g,
G |- L] Ll
CLERP 2LM———| Tt
J I
L P . W3 1D 2
1. _D“"—-ﬂ- 1k}
LT L)
or gcurmr Y.L L S, mr{ .
e T F g
g -
L EAR
T *3493. "L53593
17,
i I ciAoe il |
oy aQuTRUT 13
Bul——‘__t)"\__D_( o LB C : " oA
b T ——¥m
O 4 ar
it ) CLEAR PPRLLLIN e e
CLEAR M| T
IMPUT SEL/ I
zm—uﬂ-—- 11k ’;
1L
gaiie m ::

TThase symbols ara In gccardance with ANSIIEEE Std. 91-1584 and
IEC Publicalion B17-12,
Pin numbers shown gra for O, J. N, and W packages.
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absolute maximum ratings over gperating free-air temperature range {unless otherwise noted)

Supply voltage, Voo seeMNote 1) . . . . . L L L o

Input woltage

Uperating free-air temperature range: SNDA390, SMNEA393 e e e e e e e e e
SN74390, SNT4393 C e e e e e e e e

Storage temperature range . . .

MNOTE 1! WoILhgh viluss ard wilh rasprec 0o Aetwolk groutd waeminal.

recommended aperating canditians

. —B8'C10126°C
0°C to 70°C

v
SV

—B5°C to 150°C

SHNEL3A0 SNT4350
SNS4353 SNFA3E3 LT
MIN NOM pMax | MIN NOM MAX
Supply voltage, Ve 4.5 ] B | 475 3 525 W
High-level oulput current, |oy —BO0 —H0 | wA
Low level output current, g 18 i6 | mA
Count frequancy, fogunt A ingut 0 S o 25 MHz
B input 1] 20 a 20
A inpur high or o 20 20
Pulse width, 1, B input high or low 25 25 ns
Clear high 20 20
Clear g bive-SLate selup time, tg,, 25:; 75 s
Clparrating fréeair tamperature, T4 —G5 125 Q 0| C

L The arromer indicaiss that tha Talling eciga of 1he ¢lack puwlsd s usad for rolarancd,

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

390 ‘393
PARAMETER TEST CONDITIONS! UNIT
Mi TYPE max | MIN TYPE maXx
YVip  High-level input voltage 2 2 W
ViL  Low-level input valtage 0.8 08| W
WK Input clamp voliage Wop =M, )= —12mA —1.5 =15 W
Veop=MIN, Yip=2V,
Yol Migh-leval output voltage cC H 24 34 24 34 Y
ViL=08v, log= —200 uA
Voo =M, Wiy=2VY,
W Leyr-derval Sutput valt 0.2 0.4 0.2 04| ¥
oL Bl output voltege Vi =08V, g~ 16mal
i
II nDu.l:currelmla: Vcc=M.ﬁ.X, V:’ BEWV 1 1 mA
MAKIF L NPt vl tage
Clear 40 40
IlH  High-léwel input current Input A [ Yoo = MAX, V| =24y B0 80 [ pA
Input B 120
Clurar -1 —1
L Low-level imput currant Input AP Wen = MAK, V=04V -3 —3.2 | mA
Inpul B —i .8
Snba" —20 -7 | 30 —57
[ Short<ircui t 4 Voo = Max mA
os O b-Cireuit GUtput curren oo T T 57 | —18 57
lgg  Supply current Voo MAK, S Mot 2 42 69 35 B4 [ ma

! For conditions shown as MIN or MAK, usa the sppropriste valut specilied ender récommanded oparating conditions.

T ANl ypacal values are Bt Voo = 5 W, Ty = 259C.
% Nat move then one output should be shorted At & Lifne,

1 The Qg outputs of the “390 are 105ted pt I = 16 maA plys tha limit value Tor )| for tha Binput. This permits deiving the B gt while mzintaining

Tull fanput capability.

MOTE 2; Ioe it messured with all ouiputs opan, both clegr inputs grounded following momentary conmection to 4.5 W, and all other inputs

grounded.
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switching characteristics, Vee =5V, Ta = 25°C

FROM TS 350 ‘393
FAl TEST CONDITIONS UNIT
RAMETER UNPUT] IGUTRUT} MIN TYP MaAaX [ MIN  TYPF MWAX
& Q 25 s 25 35
Teran 2 Wi
B Qg 0 30

12 20 12 20
FLH A aa s
fPHL 13 20 13 0
pLH A ﬂ': of A00 CL - 15 pF, a7 7] A0 G0 ns
PR Op of 393 A =400 0, 39 61 40 &0

1
1FLH B ag Sam Now 3 13 2 s
IPHL and 14 21
Fi 4

PLH B ae igure 1 z 32 "
TPHL i 39

13 i
FLH g ag ne
TPHL 14 21
TPHL Clear Ay 24 2 24 5 n§

KMOTE 3: Load circuits and woltage waveforms aré shown in Saction 1.
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted}

Supply voltage, Voo bsee Mate 10 . . . . . . . L L L L o s e o e e e e e e e L TV
Thoar imPUL VOITABE . .+ . v v e e o e e e e e e e e e e e W
Any & or B clock inpur voltage . . e e e e e e e e e I 5 ERY
Cperaling free-air temperature range: SNEdLSEﬂD SN5-4L5393 e e e e e e e —55 Cta125°C
SNFALE3S0, SMN4LE30 L L . L L L 0 L s L 0°C 10 70°C
Storage temperatLre range . . R 1. 2o -3 1.1

MNOTE 1! Waliage vaiuas are with respect to ﬂﬂhﬂ'ﬂ"t FEEF LN T LT T

recommended gperating conditions

SHSSLE390 SHIALE 390
SNS4L5393 ShFALEFT LT
WMIN  NOM MAaX [ MIN NOM MAXK
Supdly voitage, Vg 45 & 55 (476 & &is| W
High-level output currént, e —30 —d0 | A
Lowelewel autpur currert, |oL 4 2| mh
A nput 1] 25 o 25
Count fraquency. fepunt & input o 12,5 0 125 MHz
A input bigh gr low 20 20
Pulig width, 1., B input high or low 40 4D ns
Cruar high 20 20
Clear inactivé-stale s2Iup time, ;) 25 251 e
Operating Fredair 1emparature, T -55 125 a | c

4 The srrow indicate that the flling sdge o 1ne glock pules la usied for refarenca,

alectrical characteristics over recommended operating frae-sir ternperattre range {unless otherwise noted)

PARAMETER TEST CONOITIONS SnSaLs SH7LE UM T
MIN TYPE max MM TYFT Max
Vi Highidevel input voltege 2 2 W
WL Low-level input woliage 0.7 a8 W
Wik Inpul clemp vollsgs Voo = MIN, Iy = —18 ma, -15 -1.5 W
Vo = MIN, Vi =2V,
W Highdevel ootput witaae ViL = ViLmen, gy = =400 pé : 25 A4 2.3 34 W
= =7 | =d 025 El Q.25 04
Vo LowHaval cutpul wiiage :TLC' :JMS”:' VIH=ZY, lgt -3 ::1 b TG v
. " Clear V=W [\N] 0.1
f :::;:::r:i::::: vallage Il A [VQe T MAX V=55 02 6.2 mé
Impuat B 04 0.4
Clgar 002 0.o2
lj High-level inpot cutrend | Inpul & Ve = W01, V=27 .1 0l mh,
Input B 0.2 0.2
Clear -04 -4
1L Lowdevel inpul curcent |Inpet & Voo = MAX,  yyp=04Y —18 =1.6| mA
Input B —24d —-24
log  Shoricirewt autpur current® | Wap = MAK 20 —iD0| =20 —100] ma
Voo = MAK, L5380 15 5 15 26
oo Sepply current Sas Mate 2 L5393 15 26 TR e

t For conditions shown a5 MINM ¢ MAN, use 1he appropriale value specifd under recommanded opariting condibans,
1 AN typical values are at Yy = 5 W, Ta = 2B°C
5 Mot mopre than ofne guiput should be shorted a1 8 tine, and duration of the shert-circuit should NGl exceed ona fecond.
1 The G outputs of the ‘L5390 are tested 81 1o = MAX plus tha limit value for ;. tor the clock B input. Thiz parmils driving the ¢lark B input
while maingaimng full fan-out capability,
MOTE 2: Ipe is mesgured with all oulputs opan, both clear ioputs grounded feligwing mommentary connection o 4.5 %, and gl other inputs
grownded.

‘9 TeEXAS
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switching charactaristics, Voo =8V, Ta = 25°C

FRCM TO ‘LE300) ‘L5393
PAROLMETER TEST CONDITIONS UMNIT
[INPLIT! |OUTPUTY MIN TYP T X MIN TYP LA M
A [+ 25 5 25 35
f MHz
A H Og 125 20
-] 12 20 12 0
Li LY Qa nE
IPH L 13 0 13 Fat]
FLH N Qg of 'LS350 | £ = 16 pF, 37 &0 40 50
ns
tPHL Qoo 'LE3E3 | AL = 2 kii 3 B0 40 [ZH
TFLH Eae Mote 4 and Figure 2 13 21
8 Qg ns
TEPHL 14 21
P H F7] 39
B 2 s
tPH L £ 2% o9
PLH 13 21
L B Cn ns
PHL 14 Fa
TEH, Clear Any 24 39 24 29 I

NOTE & Load circuits and voltage wavalorms are shown i Sacten 1,

Q’ TeXAS
INSTRUMENTS
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Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements,
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performed.
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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.
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voids all express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
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requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
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Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, Tl will not be responsible for any failure to meet such requirements.
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
7802601EA ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
7802601FA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type
7802601FA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type
JM38510/32701B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32701B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32701BEA ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/32701BEA ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/32702B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32702B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32702BCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/32702BCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/32702BDA ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
JM38510/32702BDA ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type
JM38510/32702SCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/32702SCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/32702SDA ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
JM38510/32702SDA ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type
SN54393J OBSOLETE CDIP J 14 TBD Call TI Call TI
SN54393J OBSOLETE CDIP J 14 TBD Call TI Call TI
SN54L.S390J ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
SN54L.S390J ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
SN54L.S393J ACTIVE CDIP J 14 1 TBD A42 SNPB N / A for Pkg Type
SN54L.S393J ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
SN74390N OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74390N OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74393N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74393N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74393N3 OBSOLETE PDIP N 14 TBD Call Tl Call TI
SN74393N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS390D ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS390D ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LS390DE4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DE4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DG4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DG4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DR ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DR ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
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no Sh/Br)
SN74LS390DRE4 ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DRE4 ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DRG4 ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390DRG4 ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SN74LS390N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SN74LS390N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS390N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS390NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS390NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS390NSR ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390NSR ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390NSRE4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390NSRE4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390NSRG4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS390NSRG4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS393D ACTIVE SoIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS393D ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DE4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DE4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DG4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DG4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
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Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN74LS393DRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393DRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN74LS393J OBSOLETE CDIP J 14 TBD Call TI Call Tl
SN74LS393N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SN74LS393N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS393N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS393N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS393NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS393NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS393NSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393NSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393NSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393NSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS393NSRG4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)
SN74LS393NSRG4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)
SNJ54393J OBSOLETE CDIP J 14 TBD Call Ti Call Tl
SNJ54393J OBSOLETE CDIP J 14 TBD Call Tl Call TI
SNJ54393W OBSOLETE CFP W 14 TBD Call Tl Call Tl
SNJ54393W OBSOLETE CFP w 14 TBD Call Tl Call Tl
SNJ54LS390FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS390FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS390J ACTIVE CDIP 16 1 TBD A42 SNPB N/ A for Pkg Type
SNJ54LS390J ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
SNJ54LS390W ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type
SNJ54LS390W ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type
SNJ54LS393FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS393FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS393J ACTIVE CDIP J 14 1 TBD A42 SNPB N / A for Pkg Type
SNJ54LS393J ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
SNJ54LS393W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
SNJ54LS393W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type

@ 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.
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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): 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.

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.

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.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

4 |-l— KO A—Pi—»
R IEKK LS
@ i @( 80 W
A Reel : i
Diameter
Cavity /—bl A Li—
AD | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension dss{gnad to accommodate the component thickness
. W | Overall width of the carrier tape
_‘L P1 | Pitch between successive cavity centers
L1 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O 0000 0 O O COef— Sprocket Holes
User Direction of Feed
o
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)

SN74LS390DR SoIC D 16 2500 330.0 16.4 6.5 10.3 21 8.0 16.0 Q1

SN74LS390NSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1

SN74LS393DR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1

SN74LS393NSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

H
*
l“"‘-\*__,. i
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

SN74LS390DR SoIC D 16 2500 333.2 345.9 28.6
SN74LS390NSR SO NS 16 2000 346.0 346.0 33.0
SN74LS393DR SOIC D 14 2500 346.0 346.0 33.0
SN74LS393NSR SO NS 14 2000 346.0 346.0 33.0
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MECHANICAL DATA

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

N
1HAAAE

0,15 NOM

|
o

Gage Plane

O
THEEEEE

A

Seating Plane $

— 2,00 MAX ©lo.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. All 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.




J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x
oM 14 16 18 20
. 0300 | 0300 | 0300 | 0.300
762 | (762) | (7.62) | (7.62)
" 6 BSC BSC BSC BSC
NN Mmnm B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D) C B MN | — | — | —
l C MAX 0.300 | 0.300 | 0.310 | 0.300
NAVEVANEVAYAY (7,62) | (7.62) | (7.87) | (7,62)
1J L / 0.245 | 0.245 | 0.220 | 0.245
0.065 (1,65) C MIN ' : : :
RGO (6,22) | (6,22) | (559) | (6,22)
0.060 (1,52)
—» [€«—0.005 (0,13) MIN 0.015 (0,38)

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

MLCCO006B — OCTOBER 1996

FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
NO. OF A B
z 18 17 16 15 14 13 12 TERMINALS
s . MIN MAX MIN MAX
4 N
19 1 20 0342 | 0358 | 0307 | 0358
(869 | (9,09 | (7,80) | (9,09
20 10 - 0.442 | 0458 | 0.406 0.458
) o (11,23) | (11,63) | (10,31) | (11,63)
B SQ " 0.640 | 0660 | 0495 | 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)
ASQ
23 7 - 0739 | 0761 | 0495 | 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 68 0938 | 0962 | 0850 | 0.858
- s (23,83) | (24,43) | (21.6) | (21.8)
\ / 84 1.141 1.165 1.047 1.063
s;\_/\_/uw ) (28,99) | (29,59) | (26,6) | (27,0)

26 27 28 1 2 3 4

0020 (051) _f o 0.080 (2,03)
0.010 (0,25) «— 0.064 (1,63)
£ 0020051 A
0.010 (0,25)
0.055 (1,40)
0.045 (1,14)
0.045 (1,14)
, 0.035 (0,89) _
L 2
0.028 (0,71) 4" L* | 0.045(1,14)
0.022 (0,54) 0.035 (0,89)

0.050 (1,27)

4040140/D 10/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. The terminals are gold plated.

E

Falls within JEDEC MS-004
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MECHANICAL DATA

W (R—GDFP—F16) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.045 ( M) 0.285 (7,24)
f 0026 ( 0.245 (6,22)
o 2
T = o1
0.006 (
[ 0.080 (2,03) 0.004 (0,10)
0.055 (1,40)
—— 0.305 (7,75) MAX ——»
1 6 0.019 (0,48)
0.015 (0,38)
| | ~ | li
N
l l l l
l l l
0.050 (1,27)
0.430 (10,92) l | | ]
0.370 (9,40) l { l |
l l l ]
l ] ! 0.005 (0,13) MIN
4 Places
l l l l l
8 9
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-3/D 07/03

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.
E. Falls within MIL STD 1835 GDFP1-F16 and JEDEC MO-092AC
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MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—-OQUTLINE PACKAGE
0.394 (10,00)
- 0.386 (9,80) 4
A\
16 9
0.244 (6,20)
0.228 (5,80)

\ i
JHHHHEEEE ‘

Pin 1
Index Area 0.050 (1,27) OOQO g

\@\o.o (0,25 @]

L 0.069 (1,75) Max 0.004 (0,10)

0.010 (0,25) /
0.005 (0,13) 1
[ \ \
?

)

Gauge Plane ¢
4 I 7= ? Seating Plane
0.010 (0,25) 08
0.050 (1,27) |
0016 (0,40) 1€ ?

4040047-4/1 10/2008

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed .006 (0,15) per end.

Body width does not include interlead flash. Interlead flash shall not exceed .017 (0,43) per side.

Reference JEDEC MS—012 variation AC.

NOTES:

.

b TExAs
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LAND PATTERN

D(R—PDSO—G16)

Example Board Layout
(Note C)

o
L1
L

«0.60

e L]
v IRERERERE

5.40
/,///7"“\‘\\\
(R L L
NIRE/ERERERNRERN
T,,
i
I
]
]
I
i
]
f
/f/ Non Solder Mask Define Pad
|
[T RN
- “06x
\\. Solder Mask Opening
(Note E)

7
///
// /
\
\

|

Stencil Openings
(Note D)

L]
1]

L]

L]
L]
L]

1]
L]

NOTES:
This drawing is subject to change without notice

A

B.

C. Refer to IPC7351 for alternate board design.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
Refer to IPC-7525

t 155 |
|
‘1 l il —+—Pad Geometry
\ / (Note C)
\ 007 /
N ALL AROUND  /
N y,
N 4209373/A  03/08
All linear dimensions are in millimeters.
Customers should

contact their board assembly site for stencil design recommendations.

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

W (R—GDFP—F14)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.260 (6,60)
f 0.026 o 66)
! v
| I |
0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»
0.019 (0,48)
1 14 0.015 (0,38)
\J
l l l l =
l l l l
0.050 (1,27)
l l l ]
0.390 (9,91) l { l |
0.335 (8,51)
l l l l
l ] l 0.005 (0,13) MIN
4 Places
l l l l l
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL—OUTLINE PACKAGE

0.344 (8,75)

4—

0.357 (8,55)

DA ABATF

P

|

0.010 (0,25)
0.005 (0,13)

0.244 (6,20)
0.228 (5,80)
| - - - - 157 (4,00)
\ \ 0.150 (3,80) A
. N \
sl R s R
1 7
m ! red 0.020 (0,51)
ndex Are 0.050 (1,27) m
[-6-]0.010 (0,25) @]
— \
[ \ \/ )\ \\
Inininininlilf ] N
0.010 (
L 0.069 (1,75) Max 0.004 (0,10)

\

1/
i

)

Gauge Plane 4 D
0.010 (0,25) -8
0.050 (1,27) B
0.016 (0,40)

Seating Plane

/1

4040047-3/1 10/2008

NOTES:

not exceed .006 (0,15) per end.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

In

.

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

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

Mold flash, protrusions, or gate burrs shall

terlead flash shall not exceed .017 (0,43) per side.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—-IN—LINE PACKAGE
16 PINS SHOWN
< A ol PINS ™1 44 16 18 20
16 9
PP A P e e
0.745 | 0745 | 0.850 | 0.940
D) %ES?S)) ACMING 18,92y | (18,92) | (21,59) | (23,88)
A | ws-oor
T T T S T =T VARIATION | AA B8 AC AD
w J L 8
0.070 (1,78)
0025 (114 A
0.045 (1,14) .
—» rom(om A\ 0.020 (0,51) MIN %

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

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

J 0.430 (10,92) MAX

r_——-\

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

[-4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 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 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.

TI 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 TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI 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 Tl information in TI 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. 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.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

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

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww Ti.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony vww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated
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