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SN54366, 54LS366, 74366
Hex Bus Drivers with 3-State Outputs

These Hex buffers and line drivers are designed specifically to improve both the performance
and density of three-state memory address drivers, clock drivers, and bus oriented receivers and
transmitters. The designer has choice of selected combinations of inverting and noninverting
outputs, symmetrical G (active-low control) inputs.

These devices feature high fan-out, improved fan-in, and can be used to drive terminated lines
down to 133 ohms.
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Rochester branded components are | < Qualified Manufacturers List (QML) MIL-PRF-35835
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purchased from the original suppliers * Class V Space Level

or Rochester wafers recreated from the | - Qualified Suppliers List of Distributors (QSLD)
original IP. All re-creations are done with * Rochester is a critical supplier to DLA and
the approval of the Original Component meets all industry and DLA standards.
Manufacturer (OCM).

Rochester Electronics, LLC is committed to supplying
Parts are tested using original factory | products that satisfy customer expectations for
test programs or Rochester developed | quality and are equal to those originally supplied by
test solutions to guarantee product | industry manufacturers.

meets or exceeds the OCM data sheet.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OCM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

DECEMBER 1983 —REVISED MARCH 1988

3-State Outputs Drive Bus Lines or Buffer
Memory Address Registers

SN54365A, 366A, SN54LS365A, 366A . . . J PACKAGE
SN74365A, 366A . . . N PACKAGE
SN74LS365A, SN74LS366A . . . D OR N PACKAGE

Choice of True or Inverting Outputs (TOP VIEW)
Package Options Include Plastic ‘*Small G1 0 Uisvee
Outline’’ Packages, Ceramic Chip Carriers A2  15[JG2
and Flat Packages, and Plastic and Ceramic Y13 14 ] A6
DIPs A2[Ja 13[JYe
Dependable Texas Instruments Quality and Zi EZ :f % ?:
Reliability va [, 10[] A4
'365A, '367A, 'LS365A, ‘LS367A True GND s 9[] Y4

Outputs ‘366A, '368A, 'LS366A, 'LS368A
Inverting Outputs

description

These Hex buffers and line drivers are designed
specifically to improve both the performance and
density of three-state memory address drivers, clock
drivers, and bus oriented receivers and transmitters.
The designer has choice of selected combinations of
inverting and noninverting outputs, symmetrical G

SN54LS365A, SN54LS366A . . . FK PACKAGE
(TOP VIEW)
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(active-low control) inputs. A3

. . R 9 10 111213
These devices feature high fan-out, improved fan-in,

and can be used to drive terminated lines down to

OO0 T <
>zzZz >

133 ohms. ©

TTL Devices

SN54367A, 368A, SN54LS367A, 368A . . . J PACKAGE
SN74367A, 368A . . . N PACKAGE
SN74LS367A, SN74LS368A . . . D OR N PACKAGE

The SN54365A thru SN54368A and SN54LS365A
thru SN54LS368A are characterized for operation

over the full military temperature range of —55°C to (TOP VIEW)
125°C. The SN74365A thru SN74368A and 16 M relVec
SN74LS365A thru SN74LS368A are characterized for 1a1 02 150 2G
operation from 0°C to 70°C. 1Y1 E3 1a[]2A2
1a2 [Ja  13[J2v2
1v2 (s  12[J2A1
1a3 [0 11[J2v1
1v3 7 10[]1A4
GND L|8 9[]1v4

SN54LS367A, SN54LS368A . . . FK PACKAGE
(TOP VIEW)

NC - No internal connection

{i,
TeExas
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warrantJ. Production processing does not
necessarily include testing of all parameters.



SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

schematics of inputs and outputs
‘365A thru ‘368A

EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS
Vee i Vee
4 k2 NOM
INPUT —¢ - T
z i }OUTPUT
$ ‘j
+
‘LS365A thru 'LS368A
EQUIVALENT OF ALL DATA INPUTS EQUIVALENT OF ALL G INPUTS TYPICAL OF ALL OUTPUTS
2 Vee—¢t— -~ - “—‘—j[—Vcc
$ 18 k2 NOM Vee 50 {2 NOM 3
[ 13 k2 NOM b
- _
- : lk
- INPUT -9-f¢ - INPUT —g f
y « 3
O + e 3 1 OUTPUT
o 3 3
<, . ¥ + | v
3] h P
(1)
(7]
logic diagrams (positive logic)
'365A, 'LS365A '366A, 'LS366A ‘367A, 'LS367A ‘368A, 'LS368A
G1 G1 (1) Rt 16 (1)

(1)
G2 E:I}— G2 (19)
Al (2) f 3 v1 a1 (@ (3 v1  1a1 (2

{3) 1Y1 1A1 (2)

(3) 1Y1
-

v

Y1Y1Y]
YIYLY]

(4) [ (5) Y2 A2 (4) i | (B) y2  1A2 (4 | (5)1Y2 1A2 (4) (5) 1Y2
Y B - ) B | |
A3 (8) |£ | (7} y3 A3 (6) f | (1) y3  1A3 (6 | (71 1Y3 1A3 (6) 7 1v3
- - b PO - r - -
A4 (10) i [ (9) ya A4 (10) \/E |9 Ya 1A4 (10 \/E (9) 1Y4  1a4 (10) E (9) 1v4
' — r -
A5 (12! \/[ (1) vs5 A5 (12) \/[ (1) vs 2G (15) |> 2G (15) D
A6 (14) \[ (13) Y6 A6 (14) \/J: {(13) Y6 2A1 (12) i (1 2v1 - 2a1 (12) ‘5 (1) 2Y1
2A2 (14) \/[ (13) 2v2  2A2 (14) (13) 2Y2
Pin numbers shown are for D, J, and N packages.

{i’
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SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

logic symbolst

'366A "366A
& N~ g =
Go 115 EN &2 (15) EN |
i 1

A 12 =12 v ar 12 s vs

a2 19 (5) vy ap 1 (5) vy

Az 18 D s a3 18 ‘ (7 vs

ag 110 9 vy g 19 (9 1,

a5 12 an e as 12 an e

g 119) IEE g 19 KETW

‘367A '‘368A
— - (1
1G (Lh EN 1G (_)m EN 8
(2 (3) @ O -
1A1 > v 1v1 1A1 TR > v 11 S
a2 4 B qv2 142 ~=—— B vz 8
1A3 L 7 1Y3 1A36,o— (7 1v3
1A4 “L. (9) 1Y4 1A4L (9 1Y4 #
R 2G 115) LIEN -
u C

oar 120 5 vh—L 2v1 2a1 12| > v 2vq
2A2 ha (3) 2Y2 2A2 4 ﬂ 2Y2

TThese symbols are in accordance with ANSV/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

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

Supply voltage, VG (588 NOTe T} ..ottt e e e e e e e e 7V
Input voltage: ‘365A, ‘366A, ‘367 A, ‘B08A ... . e e e e b5V

'LS365A, 'LS366A, 'LS367A, 'LS3B8A ... e e 7V
Voltage applied to a disabled 3-state OUTPUL .. ...ttt i i i i e e e b5V

Operating free-air temperature: SN DA’ . . ... i e e et e —55°C to 125°C
SN 0°C to 70°C
Storage temperaturerange ....... i e e et e et e, —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminat,
-]
i
Texas ‘b
INSTRUMENTS
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SN54365A, SN54367A
SN74365A, SN74367A

HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54365A SN74365A
SN54367A SN74367A UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4,75 5 b.256 \
ViH High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -2 —-52 | mA
loL Low-level output current 32 32 | mA
Ta  Operating free-air temperature — 55 125 0 70 OC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54365A SN74365A
PARAMETER TEST CONDITIONS 1 SB4s67A SN74367A UNIT
MIN TYP$ MAX | MIN TYP$ MAX
VK Vce = MIN, lj=—12mA —-1.5 -15 Y
Vee = MIN, VIH=2V, ViL=08YV,
VoH 2.4 3.3 2.4 3.1 \
loH = MAX
Ve = MIN, ViIH=2V, ViL=08V,
VoL 0.4 0.4 Y,
loL=32mA
Ve = MAX, VIH=2V, ViL=08v,
40 40
Vp=24V
loz HA
Ve = MAX, ViH=2V ViL=08YV,
— 40 — 40
Vp=0.4V
1 Ve = MAX, V=55V 1 1 mA
K Vee = MAX, V=24V 40 40 uA
Vee =MAX, V=05V, Either G input at 2 V — 40 —40 | BA
A Inputs —
TR Vee = MAX, V=04V, Both G inputs at 0.4 V —1.6 - 16
mA
Glnputs| Voc=MAX, V=04V ~1.6 -1.6
1os§ Vee = MAX —40 —130 | —-40 —130 | mA
lce Ve = MAX, Data inputs = 0 V, Qutput controls = 4.5 V 65 85 65 85 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo =5 V, T = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vgcc =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 16 ns
tPHL 22 ns
R =400 Q, C_=50pF
tpzH 35| ns
Any Y
tpZL 37 ns
tPHZ 11 ns
R =400 Q, C_=5pF
tpLZ 27 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
'
TeExAas 'b
INSTRUMENTS
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SN54366A, SN54368A
SN74366A, SN74368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54366A SN74366A
SN54368A SN74368A UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25
ViH4 High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8
loy High-level output current -2 —52 | mA
loL Low-level output current 32 32 mA
Ta Operating free-air temperature — 55 125 0 70 oC

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

SN54366A SN74366A
PARAMETER TEST CONDITIONS t SN54368A SN74368A UNIT
MIN TYP$ MAX [ MIN TYP$ MAX
VK Vge = MIN, lj=—=12mA -15 —15 \Y 2
Vee = MIN, ViH=2V, ViL=08YV,
VOH 2.4 3.3 2.4 3.1 v 0
IoH = MAX
OH = MA O
Vee = MIN, VIiH=2V, ViL=08V, _9
VoL 0.4 0.4 \Y >
loL=32mA ey
Ve = MAX, ViH=2V, ViL=08V, D
40 40
Vg=24V -
loz LA =
Vee = MAX, V=2V ViL =08V, =
— 40 — 40
Vg=0.4V
m Voo = MAX, V=55V 1 1| mA
lIH Vee = MAX, V=24V 40 40 uA
Voo =MAX, V=05V, Either G input at 2 V —40 —40 | A
A Inputs —
hiL Vee = MAX, V=04V, Both G inputs at 0.4 V - 16 - 1.6 "
m
Glnputs| Voo =MAX, V=04V -1.6 - 1.6
los$ Vee = MAX —40 —130 | —40 —130 | mA
lcc Ve = MAX, Data inputs = 0V,  Output controls = 4.5V, 59 77 59 77 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vo = 5 V, T = 25°C.
§ Not more than one output should be shorted at a time.

switching characteristics, Vcc =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 17 ns
tPHL 16 ns
Ry =400 Q, Cy =50pF
tPZH 35 ns
Any Y
tpzL 37 ns
tPHZ . 11 ns
R =400 Q, C_ =5pF
tpLZ 27 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{i’
TeExas
INSTRUMENTS
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SN54LS365A, SN54LS367A
SN74LS365A, SN74LS367A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN541L.S365A SN741LS365A
SN54LS367A SN74L.S367A
UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 5.5 4,75 5 5.25
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8
loy High-level output current -1 —26 | mA
loL Low-level output current 12 24 mA
Ta Operating free-air temperature —~ 55 125 0 70 oC

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

SN54LS365A SN741S365A
PARAMETER TEST CONDITIONS SN54LS367A SN74LS367A | yniT
2 MIN TYPt MAX | MIN TYP} MAX
Vik Vee = MIN, I} =—18mA —-1.5 - 1.5 \Y
- Vee=MIN,  Vig=2V, VL = MAX,
- VoH 24 3.3 24 3.1 v
- loH = MAX
») Vee=MIN, V=2V, V)L = MAX,
o 025 04 025 04
loL=12mA
s. VoL v
() Vec=MIN,  Vig=2V, V=08V,
@ 035 05
(7] IoL =24 mA
Ve = MAX, Vip=2V, VL = MAX,
20 20
Vo=24V
oz uA
Ve = MAX, VIH=2V, VL = MAX,
-20 —20
Vo=04V
I Vee = MAX, V=7V 0.1 0.1 [ mA
lH Vee = MAX, V=27V 20 20 uA
Vee=MAX, V| =05V, Either G input at 2 V - 20 —20 | upA
A Inputs —
e | Vee = MAX, V=04V, Both G inputs at 0.4 V - 0.4 —0.4 A
m
Glnputs| Voo =MAX, V=04V -0.2 -0.2
los § Ve = MAX —40 —225 | -40 —225 | mA
lce Ve = MAX, Data inputs =0 V, Output controls =45 V, 144 24 147 24 mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo =5 V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

{ip
TeExas
INSTRUMENTS
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SN54LS365A, SN54LS367A
SN74LS365A, SN74LS367A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vgcc =5V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 10 16 ns
tPHL 9 22 ns
R =667 Q, CL =45pF
tpzH 19 35 ns
Any Y
tpzL 24 40 ns
tPHZ . 30 ns
Rp =667 Q, CL=5pF
tpLZ 35 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

N

TTL Devices

‘Qi’
TExAas
INSTRUMENTS
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SN54LS366A, SN54LS368A
SN74LS366A, SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54LS366A SN74LS366A
SN54LS368A SN74LS368A UNIT
MIN NOM MAX [ MIN NOM MAX

Vee  Supply voltage 45 5 5.5 4.75 5 5.25 Y
Viy High-level input voltage 2 2 \%
V|L Low-level input voltage 0.7 0.8 \Y
loH High-level output current -1 —26 | mA
loL Low-level output current 12 24 mA
Ta Operating free-air temperature — 55 125 0 70 c,C

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

SN54LS366A SN74LS366A
2 PARAMETER TEST CONDITIONS t Nkt SNZALSSEEA UNIT
MIN TYP$ MAX [ MIN TYP} MAX
-] Vi Vee=MIN,  1|=—18mA -15 —15 | Vv
l__l Vec=MIN, V=2V, ViL = MAX,
VOoH 2.4 3.3 2.4 3.1 \%
U loH = MAX
@ Vee=MIN,  Vig=2V, ViL = MAX,
< 025 0.4 0.25 0.4
P~ loL=12mA
8 VoL \%
T Ve = MIN, VIH=2V, ViL=08YV,
0.35 0.5
loL =24 mA
Ve = MAX, ViH=2V, ViL = MAX,
20 20
Vo=24V
loz A
Ve = MAX, ViIH=2V, VL = MAX,
- 20 —20
Vo=04V ,
T Vee =MAX, V=7V 0.1 0.1 | mA
IH Voo = MAX, V=27V 20 20 uA
Vee = MAX, Vi=05V, Either G inputat2 V —20 — 20 uA
A’lnputs =
L Ve = MAX, V=04V, Both G inputs at 0.4 V - 04 —04
mA
Glnputs | Voo =MAX, V=04V —0.2 —-0.2
los§ Ve = MAX - 40 —225 | -40 —225 | mA
lce Ve = MAX, Data inputs =0V,  Qutput controls =4.5V, 12 21 12 21 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vo =5V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

{i}
TeExas
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SN54LS366A, SN54LS368A
SN74LS366A, SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vcg =5V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 7 15 ns
tPHL 12 18 ns
R =667 Q, .CL=45pF
tpzH 18 35 ns
Any Y
tpzL 28 45 ns
tpHZ 32 ns
R_=667Q, CL=5pF
tpLZ 35 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

N

TTL Devices
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TeExas
INSTRUMENTS

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265



| abed-wnpuappy

vISE0ZeTE 7
_ /OLGSENI GZl 0} GG- adA] Bxd 10} v / N v agl 14 9l r diao IAILOY VY3SE0ZZE/0LSSENT
v49€022€ 7
_ /0LGBENI Scl 01gG-  edAL Biduopv /N 441 asi b 9 M dd40 3AILOV V48€022€/01LS8ENT
v48€022€ 7
— /0LG8ENP GZl 0} GG- adA] Byd 104V / N v adgl ) 9l M d4o JAILOV V49€022E/0LG8ENT
_ v38£022e 7
JOLGBENT GZl 0} GG- adA) Byd 10} v / N v agal b 9l r diao ANILOV v39€022E/0LG8ENT
_ v39£022E 7
JOLGBENP GZl 0} GG- adA) BYd 10} v/ / N v aal b a9l r diao ANILOV v39€022E/0LG8EINT
vZa£02ze 7
_ JOLGBENP Gzl 0} GG- adA) BYd 10} v / N 31v1d-1S0d aal L 0z NE 29901 ANILOV VZ9€02ZE/0LG8EINT
vZ9£02ze 7
_ JOLGBENP Gzl 0} GG- adA) Byd 10} v / N 31v1d-1S0d aal b oz NE 2991 ANILOV VZa£022E/0LG8EINT
_ V491022 7
JOLGBENP Gzl 0} GG- adA) BYd 10} v / N v aal b 9l M d40 IAAILOV v-4810Z2€/0LS8ENT
v491022€ 7
_ JOLGBENP GZl 0} GG- adA) BYd 10} v / N v aal b 9l M d40 ANILOV v-481022E/0LS8ENT
V3491022 7
_ JOLGBENP GZl 0} GG~ adA) Byd 10} v / N v aal b 9l r dian AAILOV v391022€/0LG8EINT
_ v3gl0zee 7
JOLG8ENT GZl 0} GG- adA) BYd 1oy v / N v aal L 9l r diao AAILOV v391022€/0LG8EINM
_ vZa10zze 7
JOLG8ENP Gzl 0} GG- adA) BYd 10} v / N 31v1d-1S0d aal b oz NE 20901 AAILOV vZa1022€/0LG8EINT
veg10zze 7
_ JOLGBENP Gzl 0} GG- adA) BYd 10} v / N 31v1d-1S0d agl b oz NE 2991 AAILOV vZa1022€/0LG8EINT
G2l 0} GG- IL11eD 1L I1eD agal 9l r diad  31310S€0 v39¥0€91/0LS8EIN 7
GZl 0} GG- 1L 1D IL I1eD aal a9l r diad  31310S€0 v3950€91/0LG8EINM 7
GZ 0} GG- 1L 11eD IL 1D aal 9l r diad  31310S890 v39€0€9}/0LSBEIN 7
GZl 0} G5- IL1eD IL I1eD agal 9l r diad  313710S€0 v39€0€91/0LG8EIN 7
Gzl 01 GG- IL11eD 1L I1eD agal 9l M d40  31310S90 v40z08/896-2965 7
GZl 0} GG- IL1eD 1L I1eD aal 9l M d40  31370S90 v40z08/896-2965 7
G2l 01 GG- IL11eD 1L I1eD agal 9l r diad  313710S€0 v3DZ08.896-296S 7
(s/v) (€) (9) (2) fo Buimesq (1) 7
Bunjiey @21A8Qg (0,)dwa) do  dwsa] jead 1SN ysiui4 jjeg/pea uejd 093 abeyoed suld abeyoed adA] abeyoed snjejs 291A9Q 3|qelaplO

NOILVINHOZNI ONIOVIOVd

v10c-unr-0l

IWNAN3IAAV NOILdO FO9VMIOVd

SINTFINNYLSN]

woo’ I} MMM

SvXd] ¥l




Z abed-wnpusppy

vd4S€0cee

— /0LG8ENI GZl 01 GG- adAL Bd Joj v / N fA7A' agl 14 9l M dd40 E/\ike) V4S€022€/0LS8EIN
v3aSE0cee

— /0LG8ENI GZl 01 GG- adAL Bd 10} v / N v aal 14 9l r diad E/\ike) V3IASE0Z2E/0LSBEN
— v3aSE02ee

/OLGSEINr GZl 0} G- adAL Bd 1oy v / N 447 adl 14 9l r diad AAILOV V3ISE022E/0LS8EN
— vd49€02ee

/0LS8ENI G¢l 01 GG- adAL Bd Joy v / N 444 adgal 5 9l M d40 AAILOV v49€022€/0LS8EN
— vd49€0cee

/0LS8ENF Gzl 0} GG- adA| Bd Jo} v /N rA7a agl 3 9l M d40 IAILOV V489€022€/01.58EN
v3ge0cee

— /0LG8ENI GZl 01 GG- adA Bd Joj v /N v agal b 9l r diad AAILOV v39€022€/0LG8EN
v3a9¢02ee

— /OLS8EINr GZl 01 GG- adAL Byd Joy v / N 474 agl 3 9l r diad IAILOV Vv39€022€/0LS8EN
— \v2gae0cee

/OLGSEINr GZl 0} GG- adA] Byd 104V /N 31V1d-1S0d adl L (114 Md 0001 IAILOV \v2ae022e/0LS8EN
\v2gae0cee

— /0LGSENI GZl 01 GG- adA] Bxd 10} v / N 31V1d-1S0d adal b (114 Md 0001 AAILOV v2ae£022e/0LS8EN
— vd44a102¢e

/0LGBENI G2l 0} GG~ adA) BYd 0}V /N A4 adl I 9l M d40 IAILOVY v491022€/01LS8EN
vd44a102ce

_ /OLS8ENI Gzl 0} §6- adA] B4 0}V /N v agL I 9l M d40 3IAILOVY v491022€/01LS8EN
v3aglocee

— /OLG8EINr GZl 01 GG- adA] BXd Joj v / N 474 adl 3 9l r diaod JAILOV v391022€/0LS8EN
— v3aglozee

/0LS8ENI GZl 0O} GG- adA] Byd Joy vV /N 474 agl 3 9l r dlao IAILOV v391022€/01LG8EN
veal0cee

— /0LS8ENI GZl 0} GG- 8dA] Bxd 10y v / N 31V1d-1S0d adal 3 (114 NE| 0001 IAILOV v2a1022e/0LS8EN
vzdl0zee

— /0LG8ENI GZl 01 GG- adA L Bd 1oy v / N 31V1d-1S0d agal b 0c M4 0001 E/\ike) Vv2d1022e/0LS8EN
V4S€02ee

— /0LS8ENI G¢l 01 GG- adA] Bxd Jo} v / N A4 adl 14 9l M d40 IAILOV V4S€02ZE/0LS8EINr
V4S€02ee

— /0LG8ENI GZl 0} GG- adA] BYd Joy vV / N 474 adl 14 9l M dd40 E/\ike) V4S€02ZE/0LS8EINr
v3aseozee

— /0LG8ENI GZl 01 GG- adA] Bxd Joy v / N 47 agl 14 9l r diad 3AILOV V3ISE0ZZE/OLSBENI

(5/v) (€) (9) () >ua Buimeag (1) 7
Bunjiey ao1naQg (9,) dwaj do dwa] yead IS ysiui4 jjeg/pea ue|d 003 abeyoed suild abeyoed adA] abejoeq snjels 92IA3( 9|qeJapIO

v10c-unr-0l

woo’ I} MMM

SINTFINNYLSN]
Svxdl @

IWNAN3IAAV NOILdO FO9VMIOVd



¢ abed-wnpuappy

0,010 1L1eD 1L1eD agl 9l N diad 31310S490 NV89EVZNS 7
0,010 1L11eD 1L 11eD agl 9l N dlad 31370890 NV89EVZNS 7
0, 0}0 1L1eD 1L 11eD aglL 9l N diad 31370890 ENV.9EVINS 7
0,010 1L1eD 1L 11eD agL 9l N dlad 31310890 ENV.9EVINS 7
0,010 1L1eD 1L 11eD agL 9l N diad 31370890 NV.9EVINS 7
0, 0}0 1L1eD 1L 1leD agL 9l N dlad 31310890 NV.9EV NS 7
0, 0}0 1L1eD 1L1eD agl 9l N diad 31310S490 NV99EVZNS 7
0,010 1L11eD 1L 11eD agl 9l N dlad 31370890 NY99EVZNS 7
0, 0}0 1L1eD 1L 11eD aglL 9l N dlad 31370890 NVS9EYV NS 7
0,010 1L1eD 1L 11eD agL 9l N diad 31310890 NVS9EV.NS 7
_ Mv89¢STYSNS GZl 0} GG- adA] Bxd 10y v / N rA7as agl I 9l r diaon IAILOY rv89¢ST¥SNS 7
— Mv89ES17SNS GZl 0} GG- adA] BYd 10}V /N A% aglL ) 9l r d1aos JAILOV Mv89€S1YSNS 7
— Mv.9€STYSNS GZl 0} GG- adAL Bd 10} v / N vy agl o1 9l r diaon INAILOVY rv.9¢ST¥SNS 7
_ Mv.9€STYSNS GZl 0} GG- adA| Bd 10} v / N v adL Gz 9l r diaon IAILOY Mv.9€ST¥SNS 7
— Mv99€STYSNS GZl 0} GG- adAL Bd 1oy v / N v agl ) 9l r diaon IAILOVY rV99¢ST1¥SNS 7
— MvY99¢STYSNS GZl 0} GG- adA] Bxd Joy v / N A aY adgl ) 9l r dias JAILOV rvY99¢S1¥SNS 7
— MYS9ESTYSNS GZl 0} GG- adA] Byd 101V /N v agL ) 9l r dias INILOV MvS9€STYSNS 7
— MvS9ESTYSNS GZl 0} GG- adA] BXd 10} v / N A% agL ) 9l r diao JAILOV MYS9ESTYSNS 7
GZl 0} GG- 111D 1L 11eD aglL 9l r dias 31370890 MvY89E7SNS 7
GZl 0} GG- 11 11e0 1L 1eD agl 9l r diaon 31310890 MY89E7SNS 7
GZl 0} GG- 11 11eD 1L 1eD agl 9l r diaon 31310S90 MV.9E¥SNS 7
GZl 0} GG- 1L1eD 1L 11ed agL 9l r dias 31310890 rv.9¢¥SNS 7
Mv99e¥SNS GZl 0} GG- 1L1eD 1L1eD agl 9l r diaon 31310S490 Mv99EYSNS 7
MvY99¢7SNS GZl 0} GG- 1L1eD 1L 1leo agl 9l r diaon 313170890 Mv99EYSNS 7
GZl 0} GG- 1L1eD 1L 11eD agL 9l r dias 31370890 MYS9EYSNS 7
GZl 0} GG- 11 11e0 1L1eD agal 9l r diaon 31310890 MYS9EYSNS 7
V4S€£02ZE 7
/OLGSENI GZl 0} GG- adA] Bxd Joy v / N A 7aY agL o1 9l M d4o JAILLOV V4S€022¢/01LS8EN
(5/v) (€) (9) () >ua Buimeag (1) 7
Bunjiey ao1naQg (9,) dwaj do dwa] yead IS ysiui4 jjeg/pea ue|d 003 abeyoed suild abeyoed adA] abejoeq snjels 92IA3( 9|qeJapIO
¥10z-unr-0l LUOD" I} MMM

SINTFINNYLSN]
Svxdl @

IWNAN3IAAV NOILdO FO9VMIOVd



¢ abed-wnpuappy

(1g/as oug 7
— V.9€S71 0L0}0 ITNN-0092- L-19A87 NvAadiN Nd SHoY) useIn  00GZ 9l a OloSs IAAILOV HAV.L9ESTVINS
(1g/asoug 7
— V.19¢S7 0,.010 WITNN-0092-L-19A8T NvadiN Nd SHoY) useIn 0052 9l a Jl0S IAAILOV HAV.L9¢STV.INS
(1g/asoug 7
— V.19¢ST 0,.010 NITINN-0092-L-I18Ae7 NvadiN N SHOY) usaI (04 9l a Jl0oSs AAILOV av.9eSTv.LNS
(Jg/as ou g 7
— V.19€ST 0L010 ITINN-009¢-L-I19Ae7 NvAadiN N SHoY) usain (04 9l a Olos IAILOV av.9eSTv.LNS
0.010 1L 11eD 1L 1D agl 9l N dlad 313708490 NV99ESTV /NS 7
0L010 1L 118D 1L 18D agl 9l N dldd 31370890 NV99ESTV.LNS 7
0.010 [N N[[=20] 1L 18D agal 9l a Jl0S 313708490 ¥AV99ESTV.LNS 7
0L010 1L 11D 1L 18D agl 9l a Jl0oSs 313708490 dAV99ESTVLINS 7
0.010 1L 118D 1L 18D agl 9l a JloSs 31370890 av99eSTIV.NS 7
0,L010 1L 118D 1L 18D adal 9l a Olos 31370S490 avo9eSTr.LNS 7
(Jg/as ou g 7
— VG9eSTv.L 0,.010 WITNN-009¢-L-19AeT] NvadIN N SHoY) usaIH 0002 9l SN oS IAAILOV HUSNVSIESTVLNS
(Jg/as ou g 7
— VG9eSTY. 0,.010 ITNN-0092-L-1oAe7 NvadiN No SHoY) usaln 0002 9l SN oS IAILOV HSNVSIESTVLNS
0L010 1L 118D 1L 1D agl 9l N dlad 313170S90 ENVGIESTVINS 7
0.010 1L 118D 11 118D adl 9l N dlad 313708490 ENVGIESTV.INS 7
(SHoy) 7
— NVG9ESTV.INS 0.010 adA] Bxd 1oy v / N NvAadiN Nd 9ai4-ad (14 9l N dlad IAILOV NVSGIESTV.INS
(SHoy) 7
— NVG9ESTV.INS 0,.010 adA] Bxd Joy v / N NVvadiN Nd 9ai4-qd o1 9l N dlad IAAILOV NVSGIESTV.INS
(1g/asoug 7
— VS9¢ST 0L010 WITNN-0092-L-19A87 NvadIiN N2 SHoY) usaID 0052 9l a Jl0S IAAILOV HAVSIESTVLNS
(1g/asoug 7
— VS9eST 0L010 NITINN-009¢-L-I19A87 NvadiN N SHOY) UsaID 0052 9l a Jl0oSs AAILOV dAVS9IESTVLINS
(Jg/as ou g 7
— VS9€eST 0L010 ITNN-009¢-L-19Ae7 NvadiN No SHOY) usalo o 9l a Jl0S IAILOV avsoeSTIr.NS
(Jg/as ou g 7
— VG9€eST 0,.010 WITNN-0092-L-19A8T NvadiN No SHoY) usalD oy 9l a OloSs JAILOV avsoeSTIv.LNS
0L010 1L 118D 1L 1D agl 9l N dlad 313170S90 ENVSIEV.NS 7
0.010 1L 118D 1L 118D adl 9l N dlad 313708490 ENVBIEV.NS 7
(5/v) (€) (9) () >ua Buimeag (1) 7
Bunjiey ao1naQg (9,) dwaj do dwa] yead IS ysiui4 jjeg/pea ue|d 093 abeyoed suld abeyoed adA)] abejyoed snjels 92IA3( 9|qeJapIO

v10c-unr-0l

IWNAN3IAAV NOILdO FO9VMIOVd

SINTFINNYLSN]

woo’ I} MMM

SvXd] ¥l




G abed-wnpuappy

0,010 1L 118D 1L 11eD agal 9l N didd 31370S490 ENV8IESTVLNS
(SHoy)
— NV89ESTVINS 0,010 adA| Bd Jo} v /N NvadiN No 9ai4-qd 14 9l N dlad IAILOV NV89ESTV.INS
(SHoy)
— NV89€STV.INS 0,.010 adA| Bid Joj v /N NvadiN N 88l4-qd 14 9l N didd IAILOV NV89ESTV.INS
0L010 1L 11eD 1L 11eD agal 9l r diad 31370S90 Mv89ESTV.NS
0,.010 1L 11eD 1L 1ed aal 9l r diado 31370S90 Mv89€STV.NS
(4g/as ou g
— V89¢€ST 0,010 IITNN-0092-L-[8AeT NvYadIN N SHOY) UsBID 0062 9l a JloS E/\ike) dAav89ESTV.LINS
(4g/ag ou g
— V89¢€ST 0,010 ITNN-0092-L-18A87 NvadIN N SHOY) usBID 0052 9l a ol0S E/\ike) dAav89ESTV.LINS
(4g/as ou g
— V89¢ST 0L010 ITINN-0092-L-I19A87 NvadiN N SHOY) usaI (04 9l a Jl0Ss AAILOV 7OAV89ESTVLNS
_ (g/asou g
V89¢ST 0L010 ITINN-009¢-L-I19Ae7] NvadIN NO SHoY) usaI9 (0)7 9l a JloS IAILOV YOAV8IESTVLINS
(1g/as ou
— V89€ST 0L010 NITINN-009¢-L-I19neT NvadiN N SHoY) usain (04 9l a Jlos JAILOV ave9eSTIv.LNS
(4g/as ou
— V89¢€ST 0,010 ITNN-0092-L-18AeT NvadiN N SHoY) usal9 ot 9l a oloS IAILOV avse9esIvINS
— (4g/ag ou g
V.9¢€STv. 0.0}0 ITINN-0092-L-19Ae7 NvadiN No SHoY) UsBID 0002 9l SN oS IAILOV HSNV.L9€STV.NS
(1g/qs ou
— V.9€SvL 0,010 ITNN-0092-L-[9A87 NvadIN NO SHOY) usa19 0002 9l SN oS JAILOV USNV.9ESTY.INS
(SHoy)
— NV29€STV.INS 0,010 adA | Bd 1o} v /N NvadiN N 89l4-qd 14 9l N dlad AAILOV 7ANVL9ESTV.LNS
(SHoy)
— NVZ9ESTV.INS 0,010 adA| Byd 10} v / N NvadIN NO 99l4-qd 14 9l N dldd AAILOV 7ANVL9ESTVLNS
0,010 1L 11eD 1L 11eD aal 9l N didd 31370S90 ENV.L9ESTV.INS
0,010 1L 118D 1L 11eD agat 9l N didd 31370S490 ENVLIESTVLINS
_ (SHoy)
NV.9ESTV.INS 0,010 adA] Byd 104V / N NvddIN NO 93l4-qd *14 9l N dldd AAILOV NV.9E€STV.LNS
_ (SHoy)
NV.Z9ESTV.INS 0,010 adAL Bd Joy v / N NvadIN N 88l4-qd 14 9l N didd IAILOV NV.9€STV.NS
0L010 1L 118D 1L 1D adal 9l r diad 31370S90 MV.9€STV.NS
0.010 1L 11ed 1L 11ed aal 9l r diado 31370S90 rv.9€STV.NS
(5/v) (€) (9) () >ua Buimeag (1)
Bunjiey ao1naQg (9,) dwaj do dwa] yead IS ysiui4 jjeg/pea ue|d 003 abeyoed suild abeyoed adA] abejoeq snjels 92IA3( 9|qeJapIO

v10c-unr-0l

IWNAN3IAAV NOILdO FO9VMIOVd

SINTFINNYLSN]

woo’ I} MMM

SvXd] ¥l




9 abed-wnpuappy

M4VS9E 7
— ST¥SINS GZl 0} GG- adAL Bd 10} v / N 31V1d-1S0d adl 2 0c PE| 0001 IAILOV MAVGOESTYPSINS
M4VG9¢E 7
— STYSINS GZl 01 GG- adAL Bd 10} v / N J1V1d-1SOd adl 2 0c M4 0001 AAILOV MIVGIESTPSINS
GZl 01 GG- 1L 11D 1L 1D adal 9l M d40 313708490 MV89EYSINS 7
GZl 01 GG- 1L 11eD 1L 11eD agal 9l M dd40 31370S90 MV89IEYSINS 7
GZl 01 GG- 1L 11eD 1L 1ed aal 9l r diad 313708490 MY89EVSINS 7
Gcl 0} GG- 1L 11D 1L 11eD agal 9l r diad 31370S90 MV89EVSINS 7
GZl 01 GG- 1L 11eQ 1L 11ed aal 9l M dd40 31370S90 MV.L9EYSINS 7
GZl 01 GG- 1L 11eD 1L 18D adl 9l M d40 31370S490 MV.L9EYSINS 7
GZl 01 GG- 1L 118D 1L 18D adal 9l r diao 313708490 MY.L9EYSINS 7
GZl 01 GG- 1L 11eD 1L 11eD agal 9l r diad 31370S90 MV.L9E¥SINS 7
MV99EYSINS
v
40208.896-296S GZl 0} GG- 1L 11eD 1L 11eD agal 9l M dd40 31370S90 MV99EYSINS
MV99EYSINS
v
40208.896-296S GZl 01 GG- 1L 11eD 1L 18D adal 9l M d40 313708490 MV99EYSINS
MV99EYSINS
v
30208.896-296G GZl 01 GG- 1L 11ed 1L 11ed aal 9l r diad 31370S490 MY99EYSINS
MV99EYSINS
v
30208.896-C96S GZl 01 GG- 1L 11eD 1L 11eD aat 9l r diad 31370S90 MV99E¥SINS
GZl 01 GG- 1L11eD 1L1ed aal 9l r diad 313708490 MYG9EYSINS 7
GZl 0} GG- 1L 11D 1L 18D agl 9l r diao 313708490 MYS9EYSINS 7
(Jg/asou g 7
— V89eSTY. 0L010 ITINN-0092-L-I18Ae7 NvAadiN No SHoY) usalD 0002 9l SN oS JAILOV HUSNV89ESTY.LNS
(lg/as ouy 7
— V89€STY. 0.0}0 ITNN-0092-L-[9n87 NvadiN NO SHOY) UsaID 0002 9l SN oS IAILOV HSNV89ESTVLNS
(SHoY) 7
— NV89ESTV.NS 0,010 8dA] Bxd 10} v / N NvadiN N 89l4-qd 14 9l N didd IAILOV YANVBIESTVINS
(SHow) 7
— NV89ESTV.INS 0L010 adA | Bd 10} v / N NvadiN N 8al4-qd 14 9l N didd IAILOV PANVBIESTVINS
0,010 1L 11ed 1L 11ed aal 9l N didd 31370S90 ENV8IESTV.NS 7
(5/v) (€) (9) () >ua m:_>>w._n_ (1) 7
Bunjiey ao1naQg (9,) dwaj do dwa] yead IS ysiui4 jjeg/pea ue|d 003 abeyoed suild abeyoed adA] abejoeq snjels 92IA3( 9|qeJapIO

v10c-unr-0l

IWNAN3IAAV NOILdO FO9VMIOVd

SINTFINNYLSN]

woo’ I} MMM

SvXd] ¥l




| abed-wnpuappy

Mv89€STVSINS 7

_ Mv89£STYSINS GZl 0} GG- adA] Bxd Joy v / N v agl I 9l r dian IAILOY

_ MvY89€STYSINS GZl 0} GG- adA] Bxd 10} v / N rAa agl I 9l r diaon JNAILOY MV89ESTYSINS 7
_ Mdvg9e 7

STYSINS GZl 0} GG- adA] Bxd 1o}V / N 31V1d-1S0d ag.l I (/14 M4 0001 INAILOY M4V89ESTHSINS
M4V89E 7

_ STYSINS GZl 01 66- adA] Bxd Jo} v / N 31V1d-1S0d ag.l I 0z NE 0001 IAILOY M4V89ESTVSINS
— MV.9€STVSINS G¢l 0} gG- adA] Byd 104V / N v adlL I 9l M d40 JAILOV MVZ9ESTVSINS 7
_ MVZ9ESTHSINS GZl 01 6G- adA] Byd Joy v / N hv agl L 9l M d4o JAILOV MVZ9ESTYSINS 7
_ Mv.9¢ST¥SINS GZl 0} GG- adA] Bxd 10y v / N v agl I 9l r dian INILOY MV.9€STYSINS 7
_ Mv.9€ST¥SINS GZl 0} GG- adAL Byd Joy v / N rA7as agl ) 9l r diaon IAILOY Mv.9€ST¥SINS 7
_ M4V.9€ 7

STYSINS GZl 0} GG~ adA] BXd 10} v / N 31V1d-1S0d agl I 0z NE 0001 IAILOY M4V.Z9€STSINS
_ M4V.9€ 7

STSINS GZ| 0} 6~ adAL Bid Joy v / N 31V1d-1S0d adgL L 0z NE| 00071 JAILOV M4V29€STHSINS
_ MVY99ESTHSINS GZl 0} GG- adA] Byd Joy v / N vV agl L 9l M d4o JNAILOVY MVY99ESTHSINS 7
_ MV99£STHSINS GZl 0} GG- adA] Bxd 10y v / N v agl ) 9l M d4o JAILOV MVY99£STPSINS 7
_ Mv99€ST¥SINS GZl 0} G6- adA] Byd Joy v / N rA7as agl I 9l r diaon IAILOVY Mv99€STYSINS 7
_ Mv99£STYSINS GZl 0} GG- adA] Bxd Joy v / N rv agl I 9l r dian JNAILOV Mv99€STYSGINS 7
M4v99€ 7

_ STYSINS GZl 0} GG- adA] Bxd 1oy v / N 31V1d-1S0d agl L 0z NE 0001 JAILOV M4V99€STHGINS
M4Vv99¢ 7

_ STYSINS GZl 0} GG~ adAL Byd 1oy v / N 31V1d-1S0d agl ) 0z NE 0001 IAILOY M4V99E€STHSINS
_ MVYS9ESTHSINS GZl 0} GG- adA] Bxd 10} v / N rv agl I 9l M d4o JNAILOY MVYSIESTYSINS 7
_ MVS9ESTHSINS GZl 0} 66~ adA] Byd Joy v / N vV agl L 9l M d4o IAILOY MVSIESTYSINS 7
_ MVS9ESTYGINS GZl 0} 6G- adA] Bxd Joy v / N vV agl L 9l r dian JAILOV MvG9ESTYGINS 7
_ MYS9ESTYSINS GZl 0} 6G- adA] Byd Joy v / N Aas agl L 9l r dian JAILOY MYS9ESTYSINS 7
(5/v) (€) (9) () >ua Buimeag (1) 7

Bunjiey ao1naQg (9,) dwaj do dwa] yead IS ysiui4 jjeg/pea ue|d 003 abeyoed suild abeyoed adA] abejoeq snjels 92IA3( 9|qeJapIO

v10c-unr-0l

IWNAN3IAAV NOILdO FO9VMIOVd

woo’ I} MMM

SINTFINNYLSN]
Svxdl @




g abed-wnpuappy

*SISEQ |BNUUE UB UO Jawo}sn) 0} |1 Aq p|os Juswnoop Siy} ul anssi je (s)ued |1 ay) jo 9o1d aseydind |e}0) ay) padoXxd Uolewlojul yons Jo Ino Buisue Ajjigel| S,|1 ||eysS JUsAs ou U]

9Se9|al 10} 9|ge|leAe 9( Jou Aew uolewIOoUl PaliwI| JOYIo pue siaquinu SyD shy) pue ‘Asejoudoud 8g 0} uonjew.oul ulenad Japisuod siaiddns || pue |1
'S[eoIWwayd pue sjeuslew Buiwoour uo sisAjeue [eaiwayd Jo Bunsa) aAIoNIISap PajoNPUOod SABY JouU ABW NG UOIjewLIoUl 81eindoe pue aAlejuasaldal apiaold 0] sdajs ajqeuoseas a)e} 0} SenNUIU0D
pue uaye} sey |1 "saiued paiy} woly uonewloul ajebaiul 1o)1ag 0} Aemiapun aJe SUO0MT "UOIJBWIOUl YIoNs JO AoeIndde ay) 0} Se Ajuellem Jo uonejuasaldal ou sayew pue ‘saiued paiyy Ag papinold
uoIBWIOJUI UO JB1j9q pue abpajmouy sl saseq |1 papiaoid si i eyl a1ep ayl JO Se Ja119g pue abpajmouy s,|| sjuasaidal abed siy) uo papiaroid uonew.opul 8y :4awiejdsig pue uoneuLoju] jueuodwy

“YIPIM UWINJOD WNWIXBW 8U} SPOSOXe anjeA
ysiuy ayy 41 saulj omy o} dedm Aew sanjeA ysiul4 |jeg/peaT "aull pajnd [ediuaA e Aq pajesedss ale suondo ysiui4 “suondo ysiuy [eusjew ajdinnw aAey Aew s8d1A8( d|qelaplQ - ysiul4 [[eg/pea ©

*90IA8p Jey} Jo} Bupjiey ad1ne(Q aJijua 8y} Jussaldal pauiquiod om) 8y} pue aul| snoiaaid ay} Jo
uoleNUIIUOD B SI )l UBY) pajuapul SI aul| e J| *92IA8p e uo Jeadde |im ,~, B AQ pajeledas pue sasayiuaied ul pauiejuod Bupjiely 921A8q auo AluQ ‘sesayjualed apisul aq ||im sBuppely aoineq ajdinin ©)

"90IABP By} U0 A1069)ED [BJUSWIUOIIAUS BY} JO ‘UOIBULIOJUI PO 80E) 10| 8y} ‘0B0| 8y} 01 sajefal yoiym ‘Buniiew jeuonippe aq Aew aisy | ®)
"aunjeladwa) Jop|os yead pue ‘suoneoyisse|o pJepuels Aisnpul 93A3r a2y} 0} Buiploooe Bunes [pAs AAlIsUSS aunisioy 8yl - “dwa] Jead IS ©

(leusyew snosuabowoy ui

Wblem Ag 9, |0 pPaadxa Jou op gs Jo ig) sjuepiejal awely pased (qs) Auownuy pue (1g) suiwolg jo 8al) pue ‘(a|gqnedwod SHoY) 8ai4-gd ueaw 0} ,usal9), sauyap |1 :(1g/qs ou @ SHOY) usals
‘aAoqge paulep se (a|qnedwod SHoY) 98i4-0d PaJapISU0D 8SIMIBYIO S| Juauodwoos ay] "awelypes| pue alp ay}

usamaqg pasn aAlsaype alp paseq-pes) (g Jo ‘ebexoed pue alp ayj ussmiaq pasn sdwing Jopjos diyo-dij peseg-pes| (| Jayyie Joj uondwaxe SHoY e sey jusuodwoo siy] :(3dwaxg SHoY) 9a14-qd
's95s8204d 9a4)-pes| paoads ul asn 1oy d|geyns ale sjonpold aai14-qd |1 ‘seinyesadwa} ybiy je passp|os aq 0} paubisap aloyp “sjersiew snoausbowoy ul Jybiam Ag % | 0 Peadxa jou pes|

ey} Juswalinbai ay} Buipnjoul ‘saoueisqns g ||e Joj sjuawalinbal SHoY Juaund 8y} yum ajqiedwod ale jey} syonpold Jojonpuodjwas uesw ,0314-qdd, 10 ,9314-peaT, swis} s,|1 (SHoY) @3i4-ad
‘paulep Usaq jou sey ue|d UOISIBAUOD UBBIH/8aI14-d dUl :adl

‘s|Iejap JUSU02 Jonpold [euolippe pue uojewJojul

AjljigejieAe 1sa)e| 8y} Joj JuUa3u0d3oNpoId/Wod ) Mmm//:diy Xoayo aseald - (1g/qS ou ) SHOY) uaals) Jo ‘(Jdwax3 SHoY) 88i4-qd ‘(SHOY) 8@al4-qd :uonjealisselo A|pualj-099 pauueld ay] - ue|d 003 @

"801A8P B} JO UoONpoId By} PanuURUODSIP sey |L :313710SH0

"a|qe|ieA. 8q Jou Aew Jo Aew ssjdwes "uononpo.d ul Jou SI INg padunouue usaq sey 8o1ne :MIIATHd

‘uBisap mau e ul Led siy) Buisn puswiwodal Jou Saop |1 Ing ‘siswolsnd Bunsixe poddns o} uononpoud Ul i 8d1Ae “SUBISap Mau 10} pepuswWwosal 10N :ANYN
"1oaye ul si pouad Ang-awiayl| B pUB ‘panuiuoosIp a9 ||IM 921ASP 8y} Jey} paounouue sey |1 ‘ANg34I

"subisap MaU J0j POPUSWILLODBI BDIASP JONPOId :JAILIOV

'SMOJ|0} SE PaULSP Bue San|eA snjels Bulexiew ayL )

MV8I9ESTISINS GZl 0} GG- adAL Byd 10} v / N 444 aat 3 9l M d40 IAILOV MV8IESTISINS 7

IWNAN3IAAV NOILdO FO9VMIOVd

MVY89ESTYSINS GZl 01 GG- adA] Bxd Joy v / N 47 adl 2 9l M d40 IAAILOV MV89ESTYSINS 7
(5/v) (€) (9) () >u0 Buimeag (1) 7

Bunjiey ao1naQg (9,) dwaj do dwa] yead IS ysiui4 jjeg/pea ue|d 003 abeyoed suild abeyoed adA] abejoeq snjels 92IA3( 9|qeJapIO
yLoc-unr-0L WOoD' [ MMM

SINTFINNYLSN]
Svxdl @




6 abed-wnpusppy

uoneoldde paseg-aoedg ul asn Joy panijenb pue Buibexoed olwelad ‘Juelslo) uoneipey - aoedg ®
suoneol|ddy esusje@ pue AlepIN o} paled JND - Aeyliiy ©

1onpoud Bojejes piepuess s, - Bojele ®

'suonjuyaQ UOISISA PaYEND :JLON

dS-V/9€ST¥GNS :eoedg ®
V89ESTPSNS ‘VLIESTYSNS ‘VI9ES TSNS ‘VGIESTYSNS ‘VBIEYSNS ‘VZIEYSNS ‘VIIEYSNS ‘VGIEPSNS Ateylin ©

V89ESTVLNS ‘VL9ESTFSNS ‘VLIESTHINS ‘VIESTVINS ‘VSIESTHINS ‘VB8IEYINS 'VLIEVINS ‘VI9EY/NS ‘YS9 /NS Bojere)
1 V89ESTVINS ‘V.L9ESTPLNS ‘VIIESTVINS ‘VSIESTVLNS ‘V8IEVINS ‘VLIEVLNS ‘VIIEVLNS
‘VGIEV.INS ‘V8IESTPSNS ‘dS-VLIESTYSNS ‘VZIESTPSNS ‘VIIESTYSNS ‘VSIESTYSNS ‘VBIEVSNS ‘VLIEPSNS ‘VIIEPSNS ‘VGIEYSNS 40 SNOISHIA @IIHITVND ¥IHLO

vlog-unr-0l W9’ 1" MMM

SINTFINNYLSN]
Svxdl @

IWNAN3AAV NOILdO 39VMOVd



i3 TExas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
- |<— KO ’«P1—>
Bo W
Reel l
Diameter
Cavity - AO [«
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O OO O OO O 07—/ Sprocket Holes
I I
T T
Q1 : Q2 Q1 : Q2 ﬁ
4-—-q--4 t--7-—-14-
Q31 Q4 Q3 1 Q4 User Direction of Feed
[ 3 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO0 P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
SN74LS365ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 | 21 8.0 16.0 Q1
SN74LS365ANSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1
SN74LS367ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 | 21 8.0 16.0 Q1
SN74LS368ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 | 21 8.0 16.0 Q1
SN74LS368ANSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1

Pack Materials-Page 1



i3 TExAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL BOX DIMENSIONS
o~ I'|
B
-
// \\-.
~_ -~
e s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) [ Width (mm) | Height (mm)
SN74LS365ADR SOIC D 16 2500 333.2 345.9 28.6
SN74LS365ANSR SO NS 16 2000 367.0 367.0 38.0
SN74LS367ADR SOIC D 16 2500 333.2 345.9 28.6
SN74LS368ADR SOIC D 16 2500 333.2 345.9 28.6
SN74LS368ANSR SO NS 16 2000 367.0 367.0 38.0

Pack Materials-Page 2



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

PINS #x

o 14 16 18 20
B 0.300 0.300 0.300 0.300
(762) | (7.62) | (762) | (7.62)
14 8 BSC BSC BSC BSC
alaiaiaialaln B MAX 0.785 | .840 | 0.960 | 1.060
(19,94) | (21,34) | (24,38) | (26,92)
) c B MIN — | — | — | —
C A 0.300 | 0.300 | 0.310 | 0.300
UIVAVAVEVAVESY, (7.62) | (7.62) | (7.87) | (7.62)
‘J L ’ 0.245 | 0.245 | 0.220 | 0.245

0.065 (1,65) C MN ‘ ' : ‘
04 (174} (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52)

—»| |¢— 0.005 (0,13) MIN 0.015 (0.38) |<7 4"

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

* 0.130 (3,30) MIN

J 0.026 (0,66)
0.014 (0,36) 036 0-15°
0.100 (2,54) 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

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

A
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
0.045 (1,14) 0.285 (7,24)
l— 0.026 (0.66) 0.245 (6,22)
y
T - 0.008 020)]:
| 0.080 (2,03 0.004 (0,10)
0.055 (1,40)
—— 0.305 (7,75) MAX ——|
0.019 (0,48)
1 16 0.015 (0,38)
7'y (>
[ | [
[ | [ I
[ | |
0.050 (1,27)
0.430 (10,92) l \ l l
0.370 (9,40) I | | |
[ | [ |
| | | 0.005 (0,13) MIN
4 Places
[ | [ ] _£
N
8 9
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-3/F 04/14
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 GDFP2-F16

wip Texas
INSTRUMENTS

www.ti.com



MECHANICAL DATA

FK <S*CQCC*N**> LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
. 18 17 16 15 14 13 12 o o \ ;
TERMINALS
-~ ~ " MIN | MAX | MIN | MAX
19 1
o | 0342 [0.358 [ 0307 [ 0.358
o 0 (8,69) | (9,09) | (7,80) | (9,09)
) ; bg | 0442 0458 | 0.406 [ 0.458
- (11,23) | (11,63) | (10,31) | (11,63)
22 8 4o | 0640 0660 [ 0.495 [ 0.560
A SQ y : (16,26) | (16,76) | (12,58) |(14,22)
o, | 0740 | 0761 | 0.495 [ 0.560
24 6 (18,78) |(19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5 68
] Y (23,83)((24,43)| (21,6) | (21,8)
o 1141 | 1165 | 1.047 | 1.083
26 27 28 1 2 3 4 (28,99)((29,59) | (26,6) | (27,0)
0.080 (2,03)
« < 0.064 (1,63)
£ 0000 (0,50) L
0.010 (0,25)
0.045 (1,14)
0.035 (0,89)
A H
N

0.028 ( 4 # L_’l__ | 0.045 (1,14)
0.022 (0,54) 0.050 (1,27) 0.035 (0,89)

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a metal lid.
Falls within JEDEC MS-004

4040140/D 01/11

o ow>

W TEXAS
INSTRUMENTS

www.ti.com



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—-LINE PACKAGE
16 PINS SHOWN
PINS *
< A >
o 14 16 8 20
N ) 0775 | 0775 | 0820 | 1.060
e e s S e I e e
0.260 (6.60) R 0745 | 0745 | 0.850 | 0940
) 0240 (5109 MIN- 1 (18,92) | (18.92) | (21,59) | (23.88)
MS-001
T T T A | oy | M| B8 AC AD
8
J L 0070 (178) o
0085 (174)
0.045 (1,14) 0.325 (8,26
> "’ 0.0%0 (o78) 2 0.020 (0,51) MIN 0.300 E7,62;

| m— ) e

0.200 (5,08) MAX = T(}quge Plane
4+ Y l Seating Plane ;]

1 0.125 (3,18) MIN 0.010 (0,25) NOM

AJ 0.430 (10,92) MAX L7

I—-—-\

0.100 (2,54)

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

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

)

U 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.




MECHANICAL DATA

D (R—PDSO-G16) PLASTIC SMALL OUTLINE
0.394 (10,00)
0.386 (9,80) d
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) @

] TH 0000
R N JLWO

\e}\o.o 0,25)@\

—_—
-

\ AR \

! 4\1\/ /
] e i \J .

L 0.069 (1,75) Max 0004

——

0.010 (0,25) /

P ———— / \
0.005 (o,w)l , .
/ \
/ | \
. * , / [ ]0.004 (0,10)
Gauge Plane \ !
D ya ? Seating Plane
0.010 (0,25) P
\ L _—
0.050 (1,27)
0.016 (0,40)

4040047-6/M  06/11

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 0.006 (0,15) each side.

Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS-012 variation AC.

NOTES:

m[é [>W.>

w3 TexAs
INSTRUMENTS
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LAND PATTERN DATA

PLASTIC SMALL OUTLINE

D (R—PDSO-G16)
Stencil Openings
Example Board Layout Note D
(Note C) (Note D)
—— ~—16x0,55
——l 14x1,27 ‘ ——l |<—1 4x1,27
L O] 16x1.50 1L H- A1 -H-
|_||_||_||_||_||_||_||_|r * gttt T
5,40 5.40
/ /_-h\ & l
I_II_I\II_II_II_II_II_II_I RN
\I_II_I/'I_II_II_II_II_II_I oottt
\,_ -
Example
Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)
,./ \ Example
! * / Solder Mask Opening
' / (See Note E)
\ e ll~—0,07 /
\ All Around /
\. /
N Vs
. L
N~ - —
4211283-4/E 08/12
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Wi TEXAS
INSTRUMENTS

www.ti.com



MECHANICAL DATA

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

0,51

O
1AAAANR

o

0,15 NOM
5,00 7,40
O l Gage Plane i
Joooooo Lo
1 7 R
105
A 0,55
015
0,05

/ \i /
J;\ | Seating Plane $ J—\
— 2,00 MAX 0]o.10

PINS
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MN 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.

1

www.ti.com



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

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

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which Tl components or services are used. Information
published by Tl regarding third-party products or services does not constitute a license 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 significant portions of Tl 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated Tl component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of Tl components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation ~ www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2015, Texas Instruments Incorporated
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