Ordering & Technical Design & Support & o
-E quality documentation development E training 7233%/%;{4
I} TEXAS SN54ACT04, SN74ACTO04
INSTRUMENTS JAJSPR7E — JULY 1995 — REVISED AUGUST 2024

SNX4ACT04A NFY - £ /N—%

15K

+ 45V~55V D Ve TEIE
« 55V ETOANELEICHIE

3 =

‘ACT04 7 /3 AAITIE, 6 DOMILLIA L S —2 300 %
T INHDT NARE, T VBE Y = A ZFEITLE

K tpg 8.5ns (5V HF)
ASNT TTL BJF A #

j—O

G
277 Uhr—, 3> HWHES Polr— ()| SRyr— $ARE@) AEF AR ©)
DB (SSOP, 14) 6.2mm x 7.8mm 6.2mm x 5.3mm
ﬁﬁﬁ&m/yﬂﬁ > ﬁ,ﬁ;ﬁ D (SOIC. 14) 8.65mm x 6 mm 8.65mm x 3.9 mm
AATF DT N7 A SNX4ACT04 N (PDIP, 14) :ngr':mm *635  149.3mm x 9.4 mm
T HNAG B D R
7 & ,f':l 7 }iiﬁ NS (SOP. 14) 10.2mm x 7.8mm [ 10.3mm x 5.3mm
PW (TSSOP, 14) |5mm x 6.4 mm 5mm x 4.4 mm

(1) FEFZOWTE, BZvary 11 25U TTEEN,

(2) o=V YAX(ES < B) ITATETHY, %4 75551
HEENET,

(3)  AEYAX (BEEXIE) ZAFMETHY, BTG ENEE A,

HHEE (IE IE)

2 ZOVY—ADITLOFFEIFHFET T, MR EAE ISR T 20 0T, BEMEY —/L (BEIER) ZEHL TW52EnBY ., TI TIEFRO EfftE B L 0% Y
PEICOFEL U —UMRFEN 2L ER A, EEEOBRE2E ORNTIL, ti.com TU TR OIFEMZ TS MLIZSWET LBV ZLET,
English Data Sheet: SCAS518


https://www.ti.com/product/jp/sn54act04?qgpn=sn54act04
https://www.ti.com/product/jp/sn74act04?qgpn=sn74act04
https://www.ti.com/jp/lit/pdf/JAJSPR7
https://www.ti.com/product/jp/SN54ACT04?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/jp/SN54ACT04?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/jp/SN54ACT04?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/jp/SN54ACT04?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SCAS518

I3 TEXAS
SN54ACT04, SN74ACT04 INSTRUMENTS
JAJSPR7E — JULY 1995 — REVISED AUGUST 2024 www.ti.com/ja-jp
Table of Contents
TR e 1 7.2 Feature Description..........cccoiuieiee e 7
2 T TV =T B e 1 7.3 Device Functional Modes...............ccccoinininiininis 7
B et 1 8TV —val EHICE T DRE T E oo 8
4 Pin Configuration and Functions....................c.ccccoc....... 3 8.1 Power Supply Recommendations...........cccccoeceeernneenn. 8
5 SPeCifications................ccccoveviieeiecee e 4 8.2 LaYOUL.....oeiiiiee e 8
5.1 Absolute Maximum Ratings...........c.ccoceeveeeveeeeeeenne, 4 9 Device and Documentation Support.................c..ccoe.. 9
5.2 ESD RAtiNGS......coovieieieeeeeeee et 4 9.1 Documentation Support........cccceeeeieiiiieee e 9
5.3 Recommended Operating Conditions......................... 4 9.2 RFa A D FHNEI AT IS T e 9
5.4 Thermal Information............ccccveeveeeeeeceeee e 4 9.3 TR =B UV =R et 9
5.5 Electrical Characteristics...........cccuviiiiniiiiniieeinieeee 5 9.4 Trademarks........cccceiiiiiiieeeeciiiee e e e e 9
5.6 Switching Characteristics.............ccoooviiiiiiiiiiinnn, 5 9.5 BB R EIC R DT EE T e 9
5.7 Operating Characteristics...............ccooooiviii, 5 9.6 FHRBZE .o 9
6 Parameter Measurement Information........................... 6 10 Revision HiStory.............cccoooveeveeeereeieeeeseeeeen 9
7 Detailed Description..................coooo 7 11 Mechanical, Packaging, and Orderable
7.1 Functional Block Diagram............cccooeeiriniicinnnn. 7 INFOIrMAtioN............ooveeceececeeieee e 10
2 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: SN54ACT04 SN74ACT04
English Data Sheet: SCAS518


https://www.ti.com/product/jp/sn54act04?qgpn=sn54act04
https://www.ti.com/product/jp/sn74act04?qgpn=sn74act04
https://www.ti.com/jp/lit/pdf/JAJSPR7
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPR7E&partnum=SN54ACT04
https://www.ti.com/product/jp/sn54act04?qgpn=sn54act04
https://www.ti.com/product/jp/sn74act04?qgpn=sn74act04
https://www.ti.com/lit/pdf/SCAS518

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

SN54ACTO04, SN74ACT04
JAJSPR7E — JULY 1995 — REVISED AUGUST 2024

4 Pin Configuration and Functions

1A 1 UM]VCC
1v ] 2 13]] 6A
24 ()3 12]] &Y
2v )4 1] 54
3a[]5 10]] 5v
3y |6 9] 4a
GND [} 7 8]] 4y

Eq 4-1. SN54ACT04 J or W Package; SN74ACT04 D,
DB, N, NS, or PW Package Top View

4-2. SN54ACT04 FK Package Top View
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PIN
D, DB, N, 110 DESCRIPTION
NAME NS, PW, J, FK
or W
1A 1 2 Input Channel 1, Input A
1Y 2 3 Output  |Channel 1, Output Y
2A 3 4 Input Channel 2, Input A
2Y 4 6 Output  |Channel 2, Output Y
3A 5 8 Input Channel 3, Input A
3Y 6 9 Output  |Channel 3, Output Y
GND 7 10 — Ground
4Y 8 12 Output  |Channel 4, Output Y
4A 9 13 Input Channel 4, Input A
5Y 10 14 Output  |Channel 5, Output Y
5A 11 16 Input Channel 5, Input A
6Y 12 18 Output  |Channel 6, Output Y
6A 13 19 Input Channel 6, Input A
Vee 14 20 — Positive Supply
1,5,7,11, 15, .
NC 17 — Not internally connected

4-3. Pin Functions
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5 Specifications
5.1 Absolute Maximum Ratings

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

MIN MAX UNIT

Vee Supply voltage range -0.5 7 Vv
\ Input voltage range(") —05 Vcec+05 \Y
Vo Output voltage range(") —0.5 Ve +05 \%
lik Input clamp current Vi<0orV,>Vcc +20 mA
lok Output clamp current Vo <0orVg>Vce +20 mA
lo Continuous output current Vo =0to Ve +50 mA

Continuous current through Ve or GND +200 mA
Tstg Storage temperature range -60 150 °C

(1) The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +4000

Vesp)y  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 4300 \
C101@ -

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions

SN54ACT04 SN74ACT04
MIN MAX MIN MAX UNIT
Vee Supply voltage 45 5.5 4.5 5.5 Vv
Viy High-level input voltage 2 2 \Y
Vi Low-level input voltage 0.8 0.8 \Y
V| Input voltage 0 Vee 0 Vee Vv
Vo Output voltage 0 Vee 0 Vee \Y
lon High-level output current -24 -24 mA
loL Low-level output current 24 24 mA
At/AV Input transition rise or fall rate 8 8 ns/V
Ta Operating free-air temperature -55 125 -40 85 °C
5.4 Thermal Information
SNx4ACT04
AR LR (sgm) (SggP) (PgIP) (sbé)sp) (TSPSV:I)P) UNIT
14 PINS

Rgya Junction-to-ambient thermal resistance 89.9 96 80 76 148 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.
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5.5 Electrical Characteristics

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

Ta =25°C SN54ACT04 SN74ACT04
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX MIN MAX MIN MAX
45V 44 4.49 44 44
IOH =-50 HA
55V 54 5.49 54 5.4
v | 24 A 45V 3.86 3.7 3.76 v
=-24m
on o 55V | 486 47 476
lon = —50 mA(") 55V 3.85
lon = =75 mA(") 55V 3.85
45V 0.001 0.1 0.1 0.1
loL =50 pA
55V 0.001 0.1 0.1 0.1
45V 0.36 0.5 0.44
VOL IOL =24 mA \Y
55V 0.36 0.5 0.44
loL = 50 mA™ 55V 1.65
loL = 75 mA(1) 55V 1.65
I V, = V¢ or GND 55V +0.1 +1 +1 pA
lcc V, = V¢ or GND, lo=0 55V 2 40 20 pA
One input at 3.4V,
2 ’
Alec Other inputs at GND or Vg 55V 0.6 16 15| mA
Ci V, =V or GND 5V 4.5 pF
(1)  Not more than one output should be tested at a time, and the duration of the test should not exceed 2 ms.
(2) This is the increase in supply current for each input that is at one of the specified TTL voltage levels, rather than 0 V or V.
5.6 Switching Characteristics
over recommended operating free-air temperature range, Voc =5V £ 0.5 V (unless otherwise noted) (see [X| 6-1)
Ta =25°C SN54ACT04 SN74ACTO04
PARAMETER el 1 A UNIT
(INPUT) (OUTPUT) MIN TYP  MAX MIN MAX MIN MAX
t 1 6 8.5 1 9 1 9
PLA A Y ns
tprL 1 55 8 1 8.5 1 85
5.7 Operating Characteristics
VCC =5 V, TA =25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance CL=50pF f=1MHz 45| pF
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6 Parameter Measurement Information
6.1

TEST s1
tPLHtPHL Open
e 2xVce
500 $1,7 © open

s

(see Note A)

From Qutput
Under Test l T
CL =50 pF I ismm

LOAD CIRCUIT

A. C_includes probe and jig capacitance.

nput /N 3V
(see Note B) 15V 15V
' i ov
- |
In-Phase | | | VoH
butput 50% Vce 50% Voo
i VoL
tPHL —4—H| lq—p}— tPLH
| | VoH
om-nfg,ﬂ:sl: 50% Ve 50% Ve
——— VoL

VOLTAGE WAVEFORMS

B. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Z5 =50 Q, t,<2.5ns, < 2.5 ns.
C. The outputs are measured one at a time with one input transition per measurement.

B 6-1. Load Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Functional Block Diagram

A —D:— Y
Logic Diagram (Positive Logic)

7.2 Feature Description
The SNx4ACTO04 devices have an operating V¢ range from 4.5V to 5.5 V.
7.3 Device Functional Modes
Function Table lists the function modes of the SNx4ACTO04.

Function Table

(Each Inverter)

INPUT OUTPUT

A Y

H L

L H
Copyright © 2024 Texas Instruments Incorporated BHHIB T 57— P2 (DB RH MO ) 255 7
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8.1 Power Supply Recommendations

The power supply can be any voltage between the MIN and MAX supply voltage rating located in the 2272~
5.3.

Each V¢ pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, 0.1 yF is recommended; if there are multiple V¢ pins, then 0.01 pyF or 0.022 pF is recommended for
each power pin. It is acceptable to parallel multiple bypass caps to reject different frequencies of noise. A 0.1 yF
and a 1 yF are commonly used in parallel. The bypass capacitor should be installed as close to the power pin as
possible for best results.

8.2 Layout
8.2.1 Layout Guidelines

When using multiple-bit logic devices, inputs should never float.

In many cases, functions or parts of functions of digital logic devices are unused, for example, when only two
inputs of a triple-input AND gate are used or only 3 of the 4 buffer gates are used. Such input pins should not be
left unconnected because the undefined voltages at the outside connections result in undefined operational
states. Layout Diagram specifies the rules that must be observed under all circumstances. All unused inputs of
digital logic devices must be connected to a high or low bias to prevent them from floating. The logic level that
should be applied to any particular unused input depends on the function of the device. Generally they will be
tied to GND or V¢, whichever makes more sense or is more convenient. It is generally acceptable to float
outputs, unless the part is a transceiver. If the transceiver has an output enable pin, it will disable the output
section of the part when asserted. This will not disable the input section of the 10s, so they cannot float when
disabled.

8.2.1.1 Layout Example

8-1. Layout Diagram
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

# 9-1. Related Links

TECHNICAL TOOLS & SUPPORT &

PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
SN54ACT04 Click here Click here Click here Click here Click here
SN74ACT04 Click here Click here Click here Click here Click here

9.2 RF¥aAY FOEFEMEZITMBAE

R 2 A RO T IOV TOBAZZ T EADIZIE., www.tij.cojp DT /A ABLEL 7 4 L Z & BV TLIZEW, [1@H] 27
Uo7 U COBERTDHE BEINIZT R COBBIERICE T AT A=A BlZ ITTIRAZENTEET, EEOFEMIC
ONTHE, WETENTZRF 2 A MIE FN TV D KETEREZ B LIZE0,
9.3 YR—-F-VVY—-2X
THXY R AR NALY E2E™ PR —b e T —T AF, T =T RRREEE DO RIE LR FHICE T A e Ao
— OGRS EBESAZEN TEXAIGHT T, BEFORIZEZRKR LD, MEOEME LIV T52L T, &AFtCToE
I RIS e TEET,
Vo7& TNWDIar TV, BFBE I BUROFF LSO TT, TNHIXT TR A RV ALY DAL
BERRERR T AL DT BT LE TV R AL RN ALY D BfRE KL O TRBHOER Ay THF TR AL R
IVAAY ORISR TTEENY,
9.4 Trademarks
THxY R AL AV ALY E2E™ is a trademark of Texas Instruments.
TRCOBEEIL, TNETNDOEEIIRELET,
9.5 HESNEICET 5 FEEEIR
ZDIC 1, ESD 2L > TR T2 AMBEMERHV ET, TV R AL AV AL, IC BB BT EISHE Y72 kB A2 LI
A EHERLET, ELOBROBLOREFIEC DRSS . T A REIHET 282N R0 ET,
Aral\ ESD (BRI, DFARMERIE FDT A ADFERARMIEE THIGTDI0ET, K7 IC DEA ., /T A—F DT
AT 721 TRAESILTOBEEN SIS FTREMED 5 D728 BN R LT <> TOET,

9.6 AR

TR R AR VALY HFE ZOMFEEITIT, HREPIEEEO B IOEEN RSN TOET,

10 Revision History
ERFE G REORTIIUETER L TWET, TOSGET BRI FERICHEC TOET,

Changes from Revision D (January 2023) to Revision E (August 2024) Page
o MLRFERIORIZ ST — AXEN ST =T OIFRZIBM.c.ooiii 1
* Updated RBJA values: D = 86 to 89.9, PW = 113 to 148, all values in *C/W............ccceeiiiiiiiiiiieieeecee e 4
Changes from Revision C (October 2003) to Revision D (January 2023) Page

o [TV —varvkriar G HR IR, T OKRE R, TESD &R 2., [BUCEET A &, [AERERE
Pl ray, BRI o ay | [T A ADMRET—R 2o ar, [TV r—ya b3 v oo gy, [EBIR
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11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
5962-89734012A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 5962-
89734012A
SNJ54ACT
04FK
5962-8973401CA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401CA
SNJ54ACT04J
5962-8973401DA Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401DA
SNJ54ACTO04W
5962-8973401VCA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401VC
SNV54§CTO4J
5962-8973401VCA.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -551t0 125 5962-8973401VC
SNV54’:CTO4J
5962-8973401VDA Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401VD
SNV54:CTO4W
5962-8973401VDA.A Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401VD
SNV54:CTO4W
SN74ACT04BQAR Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ADO4
SN74ACT04BQAR.A Active Production WQFN (BQA) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ADO4
SN74ACT04D Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 ACTO04
SN74ACT04DBR Active Production SSOP (DB) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ADO4
SN74ACTO04DBR.A Active Production SSOP (DB) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ADO4
SN74ACT04DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ACTO04
SN74ACTO04DR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ACTO04
SN74ACT04N Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40to 85 SN74ACT04N
SN74ACTO4N.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 SN74ACTO04N
SN74ACTO04NSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ACTO04
SN74ACT04NSR.A Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ACTO04
SN74ACT04NSRG4 Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 ACTO04
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https://www.ti.com/product/SN54ACT04/part-details/5962-89734012A
https://www.ti.com/product/SN54ACT04/part-details/5962-8973401CA
https://www.ti.com/product/SN54ACT04/part-details/5962-8973401DA
https://www.ti.com/product/SN54ACT04-SP/part-details/5962-8973401VCA
https://www.ti.com/product/SN54ACT04-SP/part-details/5962-8973401VDA
https://www.ti.com/product/SN74ACT04/part-details/SN74ACT04BQAR
https://www.ti.com/product/SN74ACT04/part-details/SN74ACT04D
https://www.ti.com/product/SN74ACT04/part-details/SN74ACT04DBR
https://www.ti.com/product/SN74ACT04/part-details/SN74ACT04DR
https://www.ti.com/product/SN74ACT04/part-details/SN74ACT04N
https://www.ti.com/product/SN74ACT04/part-details/SN74ACT04NSR
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www.ti.com 14-Oct-2025
Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
SN74ACT04PW Obsolete Production TSSOP (PW) | 14 - - Call Tl Call Tl -40 to 85 AD04
SN74ACTO4PWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 85 AD04
SN74ACTO4PWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ADO4
SN74ACTO04PWR1G4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 ADO04
SN74ACTO04PWR1G4.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 AD04
SNJ54ACTO4FK Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
89734012A
SNJ54ACT
04FK
SNJ54ACTO4FK.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
89734012A
SNJ54ACT
04FK
SNJ54ACT04J Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -565t0 125 5962-8973401CA
SNJ54ACTO04J
SNJ54ACTO04J.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401CA
SNJ54ACTO04J
SNJ54ACT04W Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401DA
SNJ54ACT04W
SNJ54ACT04W.A Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8973401DA
SNJ54ACT04W

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.
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® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54ACT04, SN54ACTO04-SP, SN74ACTO04 :
o Catalog : SN74ACTO04, SN54ACT04

o Automotive : SN74ACT04-Q1, SN74ACT04-Q1
o Enhanced Product : SN74ACT04-EP, SN74ACTO04-EP
o Military : SN54ACT04

o Space : SN54ACTO04-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
o Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

SN74ACT04BQAR WQFN BQA 14 3000 180.0 12.4 2.8 3.3 11 4.0 12.0 Q1
SN74ACT04DBR SSOP DB 14 2000 330.0 16.4 835 | 6.6 2.4 12.0 | 16.0 Q1
SN74ACT04DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74ACT04DR SoIC D 14 2500 330.0 12.4 375 | 375 | 1.15 | 8.0 12.0 Q1
SN74ACTO4NSR SOP NS 14 2000 330.0 16.4 8.1 104 | 25 12.0 | 16.0 Q1
SN74ACT04PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

SN74ACT04PWR1G4 | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74ACT04BQAR WQFN BQA 14 3000 210.0 185.0 35.0
SN74ACTO04DBR SSOP DB 14 2000 353.0 353.0 32.0
SN74ACTO04DR SolIC D 14 2500 353.0 353.0 32.0
SN74ACTO04DR SolIC D 14 2500 340.5 336.1 32.0
SN74ACTO4NSR SOP NS 14 2000 353.0 353.0 32.0
SN74ACT04PWR TSSOP PW 14 2000 353.0 353.0 32.0
SN74ACT04PWR1G4 TSSOP PW 14 2000 353.0 353.0 32.0
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TUBE
T - Tube

height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-89734012A FK LCcC 20 55 506.98 12.06 2030 NA
5962-8973401DA W CFP 14 25 506.98 26.16 6220 NA

5962-8973401VDA w CFP 14 25 506.98 26.16 6220 NA
5962-8973401VDA.A W CFP 14 25 506.98 26.16 6220 NA
SN74ACTO04N N PDIP 14 25 506 13.97 11230 4.32
SN74ACTO04N N PDIP 14 25 506 13.97 11230 4.32
SN74ACTO4N.A N PDIP 14 25 506 13.97 11230 4.32
SN74ACTO4N.A N PDIP 14 25 506 13.97 11230 4.32
SNJ54ACTO4FK FK LCcC 20 55 506.98 12.06 2030 NA
SNJ54ACTO4FK.A FK LCCC 20 55 506.98 12.06 2030 NA
SNJ54ACT04W w CFP 14 25 506.98 26.16 6220 NA
SNJ54ACTO4W.A W CFP 14 25 506.98 26.16 6220 NA
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4227145/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE

BOAOO14A WQFN - 0.8 mm max height
PLASTIC QUAD FLAT PACK-NO LEAD

Ifi 5 —

PIN 1 INDEX AREA /

N o
[{e =N

r (0.2) TYP

=
==

2
»
=

o !
Al oxgs
PIN 1 ID T 01®|c[A[B
(OPTIONAL) SYMM F.Lm(g-g Q}W@ITCLHJ

4224636/A 11/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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BOAOO14A

EXAMPLE BOARD LAYOUT
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

|
|
|
(
EXPOSED METAL / \ SOLDER MASK - SOLDER MASK

: .
(20.2) VIA ‘ Bﬁ T T
TYP — 14X (0.6)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN METAL UNDER
ALL AROUND ﬂ h ALL AROUND 17— SOLDER MASK
(
«—— METAL e
T EXPOSED METAL

OPENING OPENING

NON-SOLDER MASK
© SD(IDEFlNED S SOLDER MASK
(PREFERRED) DEFINED

4224636/A 11/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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BOAOO14A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLAT PACK-NO LEAD

i (2.3) T‘
| l=— (0.95) —~| |
i L 2X (0.5) ‘
| 1 | _h4 ‘
| L |
|
2
s :

| ‘ i J
e ==l es:
L . _—14X(0.25)
! 14X (0.6)
| 8
SYMM
€

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

88% PRINTED COVERAGE BY AREA
SCALE: 20X

4224636/A 11/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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MECHANICAL DATA

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

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

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




MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.260 (6,60)
0.045 (1,14) 0235 (5,97)
l’ 0.026 (0,66)

y 1 L 0.008 ozo)]:

| 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)
4 N\
| | !
[ | |
0.050 (1,27)
[ | | |
0.390 (9,01) | | |
0.335 (8,51

| | | 0.005 (0,13) MIN

4 Places
[ | [ ] i

A
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)

4040180-2/F 04/14

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 GDFP1-F14

moow
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DBO0014A

PACKAGE OUTLINE
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

e %2 TYP

7.4

PIN 1 INDEX AREA

~

(Bl 20

NOTE 4

it

N
SEE DETAIL A

12X

:4

E===—-

8
L 14x 238

0.22

[ Jo.150 [c[A[B]

0.25

j 0.09
\f

GAGE PLANE

1

2 MAX

0.95
0.55

N

DETAIL A
TYPICAL

T*0.05 MIN

4220762/A 05/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. Reference JEDEC registration MO-150.
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DBO0014A

EXAMPLE BOARD LAYOUT
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

T 14X (1.85)
Pt 1

14X (0.45) | [ ]

(I

12X (0.65)

-

-

(R0.05) TYP
.

T

C 1]
——3—¢"

SOLDER MASK METAL
OPENING /

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER SOLDER MASK
SOLDER MASK | /OPENING
777777777777777 .

EXPOSED METALJP

0.05 MAX
ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

| |
|
} \ *————EXPOSED METAL

,,,,,,,,,,,,,,,,

0.05 MIN
ALL AROUND

SOLDER MASK

DEFINED
SOLDER MASK DETAILS

4220762/A 05/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DBO0014A

EXAMPLE STENCIL DESIGN

SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

14X (0.45) [ ! ]

AN

==
I ‘

14X (1.85) SYMM
i j 1 T §
|
|
|
|

(R0.05) TYP
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220762/A 05/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229370VA\

INSTRUMENTS

www.ti.com



GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G

13 TEXAS
INSTRUMENTS



PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 [1.6]
ALIE AR(])UND I METAL (®.063)
SOLDER MASK [1.6]
L~ OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP el S A [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
13 TEXAS
INSTRUMENTS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

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

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

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.

b TExAS
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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T, FEfiF—REEEET—R2 (F—2Y— R NEBRET), REFAVY—RA(VIFLVAFHAVEEHET), 77U T—23 0%
RETCETDEET RINA A, Web YV —)L, REMBER, TOMOUY—R%E, XFFET2AEMEOH2 "THROEFE, BELTH
V), BaESLTREENCN T2 BEEHORTRIL. FZE0HNNHEROFERERIAZECVIBIRIAE, ARHTLERTHIC
PADSTEELET,
chso VY-, TIHREZERATIRAOBRREBALARENOREZERLAEZEOTY, (1) BFHROTTVTr—>3 2B
TIRROEBE, 2 BEEOTTIVT— 32 0ORG. Bil. R, Q) HBROT7VI—2 a2V ICEETIREREP. TOMNES
WazeME, tF1UT1, Rl FLEEOBHANOBRESEEICHIZIERE. BFROZNIEMTESENDELET,
LREOBEVY—AR, FEEKEEECNRAEMSHYVET, chsSOUY—RR, VY—ATHATATLWS TIRREERTD TS
D7r—23a2ORREOENTOR, TIRZTOEAZSFRICHELET, ChoOVY—RICHALT, HOBNTERIZDCEXERT
PLERBUETATVET, TIXEZZOHNHEEDOT A L ANFEENTVWRIRTEHWEEA, BBRE, ChsOVY—-R%E

BETHEALLERRETZHS5WDHALUT, BE, BA, BX, BECOVT, TIKLTZTORBAZE2ICHETIEOLEL, T
B—YINEFXZEELET,

TIORRE, TIORGERNE . TIOREWBEREH M RS>, ticom LR TIRREEICHEL TREET D OBEARMFICHVE
MENET, TIAChSOVY—REZRHUIZD R, BATZAD T ORAFLFEORIDHEVLEAPEELZERITZENTESHY)

FtA. TINHARL, FLERBRARAEII—AHEELTHATHICEELTVWAVRY, TIORRIFEENEHROTICEBESE DR AKER
<Y,

BERFVWABIEMFREFTCIRERBEZRETZIEEE. TIRThSICEBEEZEBA, EBLET,
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