SN54L.S377, SN54L.S378, SN54LS379,
SN74LS377, SN74LS378, SN74LS379
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE

SDLS167 — OCTOBER 1976 — REVISED MARCH 1988

SNS4LS377 . . . J PACKAGE

e ‘LS377 and ‘L.S378 Contain Eight and SN74LS377 . .. DW OR N PACKAGE
Six Flip-Flops, Respectively, with Single- (TOP VIEW)
Rail Qutputs s UnPvcc
e ‘L5379 Contains Four Flip-Flops with 1aj2z 190sa
Double-Rail Outputs w3 18dso
e Individual Data Input to Each Flip-Flop 20Q¢  17L370
ZQE s 16{]7a
e Applications Include: 3alyé 5 360
Buffer/Storage Registers 307 14de0
Shift Registers apJs 113[so
Pattern Generators sa[Je 120sa
eno(10 11 [Jck

description

SN54LS377 . . . FK PACKAGE
These monolithic, positive-edge-triggered flip-flops (TOP VIEW)
&)

utilize TTL circuitry to implement D-type flip-flop
logic with an enable input. The 'LS377, 'LS378, and
‘LS379 devices are similar to 'LS273, 'LS174, and
"1.S175, respectively, but feature a common enable
instead of a common clear.

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse if the enable
input G is low. Clock triggering occurs at@ particular
voltage level and is not directly-related to the
transition time of the positive-going pulse. When the
clock input is at either_the high-or low level, the D SN54LS378 .. . J OR W PACKAGE
. . L SN741LS8378 ... D OR N PACKAGE
input signal has no effect at the output. The circuits

are designed to prevent false clocking by transitions (TOP VIEW)
at the G input. Gl Uis vee
A 122 1sQea
These flip-flops are guaranteed to respond to clock 1DE3 14360
frequencies ranging from 0 to 30 MHz while ZDE 4 13 350
maximum clock frequency is typically 40 megahertz. 2QE 5 120)50
T'yplcal power dissipation is 10 milliwatts per 3[)[:6 11 %40
flip-flop. 30E7 10:'40
onolle  s[Jcik
SN541LS378 . . . FK PACKAGE
FUNCTION TABLE
(TOP VIEW)
(EACH FLIP-FLOP)
INPUTS QUTPUTS
G CLOCK DATA| Q a
H X X Q Qo
L t H H L
L t L L H
X L X Q Qg

-
a
2
Q

NC — No internal

Q
Z
col

nnection

PRODUCTION DATA information is current as of publication date. o

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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SN54LS377, SN54LS378, SN54LS379,
SN74LS377, SN74LS378, SN74LS379
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE

SDLS167 — OCTOBER 1976 — REVISED MARCH 1988

SNS4LS379 . .. J OR W PACKAGE

SN74LS379 ... D OR N PACKAGE SN54LS379 . . . FK PACKAGE

{TOP VIEW) (TOP VIEW)

s Uis[vee 0.0 980g

1al2  1sP4a vz

1als e 32 12019
inds 13040 1ap 4 18 (JaQ
20(ds 12{J3D 10{l5 17040
2a0Js 11[d3a Ncp e 6(NC
227 1003a 20[7 15(}3p
ahNol]s  o[Jcik 2a[ls 14(]3q

9 10111213

e NaWOI We)
NZ2Z2 ™
1G] Q

NC — No internal connection

logic diagram (positive logic)

CLOCK ———] > )

cK Vi D

ENL  CK TO 7 (LS377)
L 5 {*'L.S378)
3 {'LS379)
OTHER FLIP-FLOPS
a Q
7 > |
EN&BLE O
G
a Q
(‘'LS379
ONLY)
logic symbolst
‘L8377 ‘LS378 ‘L8379
G %_b G1 G A g G1 a A G1
CLK _.L,> 12 . CLK L>1C2 CLK o P 1C2
m | ] . | I
10 —:f—z;———-ﬂ 20 (:’ 10 1D —(-2-:——- 20 2 1q o L 0 2
2D ——47 ((6: 2Q 20 —-——‘( >————(5) 2Q _T >‘——(3)
o 1} : 2q 20 18 7 30 25 18 L
o mo ol o s .
50 . 2 5Q 5D ) (12) 5Q 0 {12) o)
6D (117) (15) 6Q 6D (14) (15) 6Q ~. (1)
o :w)) ‘ 18 50 o U3 ::i’
80— | (19 8Q . (14

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, and N packages.
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SN54L.S377, SN54L.S378, SN54LS379,
SN74LS377, SN74LS378, SN74LS379
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE

SDLS167 — OCTOBER 1976 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF DATA EQUIVALENT OF CLOCK
INPUT INPUTS
Vee —_ Vcc-—1 -
< 3
% Req $ Req
INPUT
INPUT -
'LS379 : Req = 30kQ NOM ‘L8379 ‘Req = 17 kQ NOM
others : Rgq = 25kQ NOM others :Rgq = 20 kQ NOM
EQUIVALENT OF ENABLE TYPICAL OF ALL OUTPUTS
INPUTS
¥ ——Vcc
Vee o 120 © NOM 3
$ Req
INPUT ]
% QUTPUT
LS379 :Rgq = 25 k0 NOM
others :Rgq = 20 kQ NOM

absolute maximum rating over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vcc (see Note 1) . . . . . . . . . . . L L ..oy
Input voltage . . . . s e Y A
Operating free-air temperature range: SN54 LS e e —55 Ct0 125°C

SN74LS" . . . . . . . . . . . ... ... ..... 0cCw70C
Storage temperature range . . . . . . . . . . . . . ... .. . . . .....-65Ct0150°C

NOTE 1: Voitage values are with respect to network ground terminal.
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SN54LS377, SN54LS378,
SN74LS377, SN74LS378,

SN54LS379,
SN74LS379

OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE

SDLS167 — OCTOBER 1976 — REVISED MARCH 1988

recommended operating conditions

SN54LS’ SN74LS’ uNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Vce 4.5 5 55 4.7 5 525 Vv
High-level output current, 1oy —400 ~400 | uA
Low-level output current, 1oy 4 8| mA
Clock frequency, fciock 0 30 0 30 | MHz
Width of clock pulse, tyy, 20 20 ns
Data input 204 201
Setup time, tgy Enable active-state 251 25 ns
Enable inactive-state 10t 10t
Hold time, t Data and ensble 5t 5t ns
Operating free-air temperature, T —55 125 0 701 °C

1The arrow indicates that the rising edge of the clock pulse is used for reference.

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

PARAMETER TEST CONDITIONST SNowee’ SN74LS' UNIT
MINSTYPE MAX [MIN TYPE MAX
V|4 High-level input voltage 2 2 Vv
ViL Lowdevel input voltage 0.7 08| V
Vik Input clamp voltage Ve = MIN, 11=-18mA -1.5 —-15} V
VOH High-level output voltage Vee = MIN, ViH =2, 25 35 27 35 v
ViL = Vi max, gy = —400 xA
VoL Lowdevel output voltage Vce = MIN, VigH=2V, loL =4 mA 0.25 0.4 0.25 04 v
VL = Vi max loL=8mA 0.35 0.5
Input current at
Iy k . Ve = MAX, V=7V 0.1 0.1 mA
maximum input voltage
IiH  High-level input current Ve = MAX, V=27V 20 20] uA
he Low-level input current Voo =MAX, V=04V -0.4 —0.4| mA
los  Short-circuit output current§ {VEC = MAX -20 —100 { —20 —100] mA
‘L8377 17 28 17 28] mA
Icc  Supply current Vee = MAX, See Note 2 ‘L8378 13 22 13 221 mA
‘LS379 9 15 9 15] mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ Al typical values are at Voo = 5V, Tp = 25°C.
§ Note more than one inputshould be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: With all outputs open and ground applied to all data and enable inputs, lcc is measured after a momentary ground,
then 4.5 V, is applied to clock.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS| MIN  TYP MAX | UNIT
fmax Maximum clock frequency CL = 15pF, 30 40 MHz
tpLLH Propagation delay time, low-to-high-leve!l output from clock Ry =2k 17 27| ns
tpHL Propagation delay time, high-todow-level output from clock See Note 3 18 27| ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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PACKAGE OPTION ADDENDUM

26-Sep-2005

PACKAGING INFORMATION

Orderable Device Status @ Package Package Pins Package Eco Plan @ Lead/Ball Finish MSL Peak Temp ®
Type Drawing Qty
5962-8992501EA ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
5962-8992501FA ACTIVE CFP w 16 1 TBD Call Tl Level-NC-NC-NC
5962-8992501FA ACTIVE CFP w 16 1 TBD Call Tl Level-NC-NC-NC
JM38510/32504B2A ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
JM38510/32504B2A ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
JM38510/32504BRA ACTIVE CDIP J 20 1 TBD Call Tl Level-NC-NC-NC
JM38510/32504BRA ACTIVE CDIP J 20 1 TBD Call Tl Level-NC-NC-NC
JM38510/32504BSA ACTIVE CFP w 20 1 TBD Call Tl Level-NC-NC-NC
JM38510/32504BSA ACTIVE CFP w 20 1 TBD Call Tl Level-NC-NC-NC
SN54LS377J ACTIVE CDIP J 20 1 TBD Call Tl Level-NC-NC-NC
SN54LS377J ACTIVE CDIP J 20 1 TBD Call Tl Level-NC-NC-NC
SN54L.S378J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SN54LS378J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SN54LS379J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SN54LS379J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SN74LS377DW ACTIVE SoIC DW 20 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377DW ACTIVE SolIC DW 20 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377DWE4 ACTIVE SOIC DW 20 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS377DWE4 ACTIVE SOIC DW 20 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS377DWR ACTIVE SOIC DW 20 2000 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377DWR ACTIVE SoIC DW 20 2000 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377DWRE4 ACTIVE SOIC DW 20 2000 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377DWRE4 ACTIVE SOIC DW 20 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377N ACTIVE PDIP N 20 20 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS377N ACTIVE PDIP N 20 20 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS377N3 OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74LS377N3 OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74LS377NE4 ACTIVE PDIP N 20 20 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS377NE4 ACTIVE PDIP N 20 20 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
SN74LS377NSR ACTIVE SO NS 20 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377NSR ACTIVE SO NS 20 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS377NSRE4 ACTIVE SO NS 20 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM

Addendum-Page 1



{i’ TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 26-Sep-2005
Orderable Device Status @ Package Package Pins Package Eco Plan @ Lead/Ball Finish MSL Peak Temp ®
Type Drawing Qty
no Sh/Br)
SN74LS377NSRE4 ACTIVE SO NS 20 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS378D ACTIVE SoIC D 16 40 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378D ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378DE4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378DE4 ACTIVE SOIC D 16 40 Green (RoOHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378DR ACTIVE SoIC D 16 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378DR ACTIVE SOIC D 16 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378DRE4 ACTIVE SOIC D 16 2500 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
no.Sh/Br)
SN74LS378DRE4 ACTIVE SOIC D 16 2500 Green (RoHS& CUNIPDAU Level-1-260C-UNLIM
no SbiBr)
SN74LS378N ACTIVE PDIP N 16 25 Pb-kree CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS378N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS378N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS378N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS378NSR ACTIVE SO NS 16 2000 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378NSR ACTIVE SO NS 16 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378NSRE4 ACTIVE SO NS 16 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS378NSRE4 ACTIVE SO NS 16 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS379D OBSOLETE SoOIC D 16 TBD Call Tl Call Tl
SN74LS379D OBSOLETE SOIC D 16 TBD Call Tl Call Tl
SN74LS379J OBSOLETE CDIP J 16 TBD Call Tl Call Tl
SN74LS379J OBSOLETE CDIP J 16 TBD Call Tl Call Tl
SN74LS379N OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS379N OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SNJ54LS377FK ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS377FK ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS377J ACTIVE CDIP J 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS377J ACTIVE CDIP J 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS377W ACTIVE CFP w 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS377W ACTIVE CFP w 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS378FK OBSOLETE LCCC FK 20 TBD Call Tl Call Tl
SNJ54LS378FK OBSOLETE LCCC FK 20 TBD Call Tl Call Tl
SNJ54LS378J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC

Addendum-Page 2




{i’ TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 26-Sep-2005
Orderable Device Status @ Package Package Pins Package Eco Plan @ Lead/Ball Finish MSL Peak Temp ®
Type Drawing Qty

SNJ54LS378J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS378W ACTIVE CFP w 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS378W ACTIVE CFP w 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS379FK ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS379FK ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS379J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS379J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS379W ACTIVE CFP w 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS379W ACTIVE CFP w 16 1 TBD Call Tl 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: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS) 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 notexceed 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): 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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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS %
ol 14 16 18 20
B 0.300 0.300 0.300 0.300
7.62) | (7.62) | (7.62) | (7.62)
14 8 BSC BSC BSC BSC
alaiaiaiaialn B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D c B MIN — | — | — | —
i C MAX 0.300 | 0.300 | 0.310 | 0.300
PAVAVEAVAVEAVANY (7,62) | (7,62) | (7,87) | (7.62)
‘J / 0.245 | 0.245 | 0.220 | 0.245
0.065 (1,65) C NN ' : : :
0,045 (114) 822) | (6,22) | (559) | (6,22)
0.0604552)

—»| ¢ 0.005 (0,13) MIN 0.075 (0,38) |<7 4"

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

0.130 (3,30) MIN

J Lﬁ 026 (0,66)
0.014 (0 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. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F16)

CERAMIC DUAL FLATPACK

Base and Seating Plane

0.285 (7,24)
0.045 ( M) 0.245 (6,22)
f 0.026 (
— 0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.055 (1,40)
—— 0.305 (7,75) MAX ——»
0.019 ( 48)
W 16 0.015 {
A4
l l l
l l | l
l l I
0.050 (1,27)
0.430 (10,92) l ‘ fL ]
0.370 (9,40) 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).

mo ow

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-F16 and JEDEC MO-092AC
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MECHANICAL DATA

W (R—GDFP—F20) CERAMIC DUAL FLATPACK
Base and Seating Plane
0,045 ( 4) 0.300 (7,62)
f 0,026 ( 0.245 (6,22)
I 1 j
0.009 (
L 0.100 ( 0.004 (0,10)
0.045 ( 4)
—— 0.320 (8,13) MAX ——
1 20
A4
l l l l
l { ! 0. OZZ )
L
l l |
l l i l
l | |
0.540 (13,72) MAX 0.050 (1,27)
l | l l
l | I )
l l l l
l ] ! 0.005 (0,13) MIN
4 Places
l l l ] l
10 1
0.370 (9,40) 0.370 (9,40)
0.250 (6,35) 0.250 (6,35)
4040180-4/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

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 GDFP2-F20

me oW
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MECHANICAL DATA

MLCCO006B — OCTOBER 1996

FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
NO. OF A B
, 18 17 16 15 14 13 12 TERMINALS
s ox MIN MAX MIN MAX
4 N

0.342 0.358 0.307 0.358

19 1 20
(8,69) (9,09) (7,80) (9,09)
20 10 - 0.442 | 0458 | 0406 | 0.458
o1 ° (11,23) | (11,63) | (10,31) | (11,63)
B SQ a4 0.640 0.660 0.495 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)

A SQ

23 7 - 0.739 0.761 0.495 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 68 0.938 0.962 0.850 0.858
25 5 (23,83) | (24,43) | (21.,6) (21,8)
g / ” 1.141 1.165 1.047 1.063
:WW / (28,99) | (29,59) | (26,6) (27,0

0020 (051) oy .~ 0.080 (2,03)
0.010 (0,25) «— 0.064 (1,63)
£ 0,020 (0,51) i
0.010 (0,25)
0.055 (1,40)
0.045 (1,14) 0,045 (114
3 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

\ 0:200 (5,08) MAX ? Gauge Plane
i A l Seating Plane

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
< A oM PINS #5144 16 18 20
16 ’ 0.775 | 0775 | 0.920 | 1.060
i i W e W i Wi W i W i B ACMAX 1 19.69) | (19,69) | (23,37) | (26,92)
O TRIE (387,32) (?87,3;) (gﬁégg) (gsg,‘é%
) o 60 h N
[P ey gy g g gy i A VXS@?‘O&N AA BB AC AD
i 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) ‘
> roow(mﬁ) YO 0.020 (0,51) MIN %% .
I ‘ \ T 0.015 (0,38)

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

—J 0.430 (10,92) MAX L

0100 2154

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

[]0.010 (0,25)@)] / \

\ !

\\ /’ 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.
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.
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MECHANICAL DATA

DW (R—PDSO-G20)

PLASTIC SMALL—OUTLINE PACKAGE

0.512 (13,00)
0.496 (12,60)

100 AAAAAAR

-

]

-

0.419 (10,63)
0.393 (9,97)

0.299 (7,60)
0.291 (7,40)

/HHHHHHHHHH

1 10
O 050 (1,27)

Index Area

04020 (0:51)
42 0012 (0,31)

[]0.010 (0,25 @]

L 0.104 (2,65) Max

0.013 (
0.008 (

Gauge Plane

v

0.010 (0,25)

IS mimis|#to| ol ajui JE

O OO4

7

\

1 ﬁ
¢

/_-\

0.050 (1,27)
0.016 (0,40)

! ’ \ (2[0.004 (0,10)
-‘ —F— # Seating Plane
\

4040000-4 /F 06,/2004

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

. Body dimensions do not include mold flash or pr
. Fadlls within JEDEC MS-013 variation AC.

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

otrusion not to exceed 0.006 (0,15).

s
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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 bﬂ bﬂ 00 dg
SISO N P

\q}\oo 025

Too

L 0.069 (1,75) Max 0.004 (

0.010 (0,25)
0.007 (0,17) 1

s [ e \
([0 510
. )

Gauge Plane

? Seating Plane

0.010 (0,25)

.

4040047-4/F 07/2004

A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS-012 variation AC.

NOTES:
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MECHANICAL DATA
NS (R-PDSO-G**)
14-PINS SHOWN

0,51
’« > 5
14 8

T 0,15 NOM

PLASTIC SMALL-OUTLINE PACKAGE

560 8,20
500 7,40
l Gage Plane *

N~

Seating Plane $

B

L 2,00 MAX 20,10
PINS *x
oM 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 0,18.
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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 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 T 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 underithe patents or other intellectual property
of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or@ata 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 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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