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54AC/74AC373 ¢ 54ACT/74ACT373
Octal Transparent Latch with TRI-STATE® Outputs
General Description Features
The "AC/’ACT373 consists of eight latches with TRI-STATE B Icc and lpz reduced by 50%
outputs for bus organized system applications. The flip-flops ~ m Eight latches in a single package
appear transparent to the data when Latch Enable (LE) is  m TRI-STATE outputs for bus interfacing
HIGH. When LE is LOW, the data that meets the setup time @ Qutputs source/sink 24 mA
izﬁtchedbData appeaoﬁqn theGbus wheg the Outpu't Enable m 'ACT373 has TTL-compatible inputs
Lig'i) i:'rS1pLe dz&c‘é";‘;’:& E is HIGH, the bus outputis in the o o421 4ard Military Drawing (SMD)
! — 'AC373: 5962-87555
— 'ACT373: 5962-87556
Commercial Militar Package Package Description
y Number 9 P
74ACT373PC N20A 20-Lead Molded Dual-In-Line (0.300" Wide)
74ACT373SC (Note 1) M20B 20-Lead Molded Small Outline (0.300” Wide), JEDEC
74ACT373SJ (Note 1) M20D 20-Lead Molded Small Outline, EIAJ Type Il
74ACT373MTC (Note 1) MTC20 | 20-Lead Molded Thin Shrink Small Outline Package, JEDEC
74ACT373MSA (Note 1) MSA20 | 20-Lead Molded Small Shrink Outline Package, (EIAJ SSOP)
54ACT373DM (Note 2) | J20A 20-Lead Ceramic Dual-In-Line
54ACT373FM (Note 2) | W20A 20-Lead Cerpak

Note 1: Devices also available in 13" Tape and Reel. Use suffix SCX, SJX, and MTCX.
Note 2: Military grade device with environmental and burn-in processing, use suffix DMQB, FMQB and LMQB.

Logic Symbols
IEEE/IEC
Dy Dy D, D3 Dy Dg Dg Dy OE =B EN
i LE— C1
—OfoE
0o 04 0y O3 04 Og Og Oy Do — 1D >  vI—0%
R P — —
TL/F/9958-1 D, — — 02
D3 — — 03
Pin Names Description Dy — — 04
Do-D7 Data Inputs D5 — — 05
LE Latch Enable Input Dg — — Og
OE Output Enable Input D; — o,
00-07 TRI-STATE Latch
OUtpUtS TL/F/9958-2

TRI-STATE® is a registered trademark of National Semiconductor Corporation.
FACT™ is a of National ¢ i

©1996 National Semiconductor Corporation ~ TL/F/9958 RRD-B30M66/Printed in U. S. A. http://www.national.com
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Connection Diagrams

Pin Assignment for DIP, Pin Assignment for LCC
Flatpak, SSOP, SOIC and TSSOP Dg Dy 0, 0 Dy
N\ [E]
OE—{1 20 Ve
0p—2 19|~0; 1D,
—s 18D 1%
Do 7 [ 0F
D;—14 17 |—Dg B9 Ve
0,5 16 |04 =0,
0,—16 15 =05 (]
D,—7 14 |—D.
2 5 Ds 05 0 D5 Dy TL/F/9958-4
D;—8 13D,
059 12}-o,
GND—]10 11[-LE
TL/F/9958-3
Functional Description Truth Table
The *AC/’ACT373 contains eight D-type latches with TRI- Inouts Outputs
STATE standard outputs. When the Latch Enable (LE) input pu utpu
is HIGH, data on the D, inputs enters the latches. In this LE OE Dp On
condition the latches are transparent, i.e., a latch output will X H X 7
change state each time its D input changes. When LE is
LOW, the latches store the information that was present on H L L L
the D inputs a setup time preceding the HIGH-to-LOW tran- H L H H
sition of LE. The TRI-STATE standard outputs are con- L L X O

trolled by the Output Enable (OE) input. When OE is LOW,

. —_— H = HIGH Voltage Level
the standard outputs are in the 2-state mode. When OE is L = LOW Voltage Level
HIGH, the standard outputs are in the high impedance mode Z = High Impedance
but this does not interfere with entering new data into the X = Immaterial
latches. Op = Previous Og before HIGH to Low transition of Latch Enable

Logic Diagram
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TL/F/9958-5
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Rating (Note 1)
If Military/Aerospace specified devices are required,
Semiconductor Sales
Office/Distributors for availability and specifications.
Supply Voltage (Vo)
DC Input Diode Current (k)
V| = —0.5V
V) = Vgg + 0.5V
DC Input Voltage (V)

please contact the National

DC Output Diode Current (Iok)

Vo = —0.5V
Vo = Vgg + 0.5V
DC Output Voltage (Vo)

—0.5Vto +7.0V

—20 mA
+20 mA

—0.5VtoVgg + 0.5V

—20 mA
+20 mA

—0.5V to Vg + 0.5V

Recommended Operating

Conditions

Supply Voltage (Vco)
"AC
"ACT

Input Voltage (V))

Output Voltage (Vo)

Operating Temperature (Ta)
74AC/ACT
54AC/ACT

Minimum Input Edge Rate (AV/At)
"AC Devices
ViN from 30% to 70% of Voo

2.0V to 6.0V
4.5V to 5.5V

0Vto Vee
0V to Voo

—40°Cto +85°C
—55°Cto +125°C

DC Output Source Ve @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (Io) £50 mA Minimum Input Edge Rate (AV/At)
DC Vg or Ground Current "ACT Devices
per Output Pin (Icc or IgnD) +50 mA V)N from 0.8V to 2.0V
Storage Temperature (TsTg) —65°Cto +150°C Vcc @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (Ty)
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Vee Ta = Ta = . .
= + 25°
Symbol Parameter ) TA 25°C _55°Cto +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level 3.0 1.5 21 2.1 21 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 \% orVgg — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 VouTt = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 \" orVgc — 0.1V
5.5 2.75 1.65 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 2.9 loutr = —50 pA
Output Voltage 45 4.49 4.4 4.4 4.4 \Y
5.5 5.49 5.4 5.4 5.4
*VIN = ViLorViy
3.0 2.56 2.4 2.46 —12mA
4.5 3.86 3.7 3.76 \ loH —24 mA
5.5 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 lout = 50 nA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 \Y
5.5 | 0.001 0.1 0.1 0.1
*VIN = ViLorViy
3.0 0.36 0.50 0.44 12mA
4.5 0.36 0.50 0.44 \ loL 24 mA
5.5 0.36 0.50 0.44 24 mA
N Maximum Input 55 0.1 +1.0 +10 A V| = Vg, GND
Leakage Current

*All outputs loaded, thresholds on input associated with output under test.
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DC Characteristics for ’AC Family Devices (continued)

74AC 54AC 74AC
Vee _ 5 Ta= Ta= . -
Symbol Parameter ) Ta = +25°C _B5°Cto + 125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
loz Maximum TRI-STATE VI (OE) = V|, VIH
Current 5.5 +0.25 +5.0 +2.5 pA | V)= Ve, GND
Vo = Vge, GND
loLp ‘FMinimum Dynamic 55 50 75 mA | VoLp = 1.65V Max
lowp | Outeut Gurrent 5.5 —50 -75 mA | Voup = 3.85V Min
lcc Maximum Quiescent ViN = Vce
Supply Current 55 40 800 400 HA or GND
TMaximum test duration 2.0 ms, one output loaded at a time.
Note: ||y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vg,
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Vee Ta = Ta = . .
= +25°
Symbol Parameter V) Ta 25°C _55°C to -+ 125°C| —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level 45| 15 2.0 2.0 2.0 v VouTt = 0.1V
Input Voltage 55| 15 2.0 2.0 2.0 orVgg — 0.1V
ViL Maximum Low Level 45| 15 0.8 0.8 0.8 v Vout = 0.1V
Input Voltage 55| 15 0.8 0.8 0.8 orVgg — 0.1V
VoH Minimum High Level 45 | 4.49 4.4 4.4 4.4 v lour = —50 pA
Output Voltage 5.5 | 5.49 5.4 5.4 5.4
*VIN = ViLorViy
4.5 3.86 3.70 3.76 v i —24 mA
55 486 470 476 OH —24mA
VoL Maximum Low Level 4.5 | 0.001 0.1 0.1 0.1 v louT = 50 pA
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
*VIN = ViLor Viy
4.5 0.36 0.50 0.44 v i 24 mA
55 0.36 0.50 0.44 oL 24 mA
N Maximum Input Leakage Current| 5.5 +0.1 +1.0 +1.0 mA V| = Ve, GND
loz Maximum TRI-STATE V=V, ViH
+ + +
Current 55 £0.25 £50 25 KA Vo = Vg, GND
lceT Maximum Igc/Input 55| 0.6 1.6 15 mA |V| = Vce — 2.1V
loLp TMinimum Dynamic 55 50 75 mA [VoLp = 1.65V Max
loup | Outeut Current 5.5 —50 -75 mA |Voup = 3.85V Min
lcc Maximum Quiescent VIN = Vce
Supply Current 55 40 800 400 KA or GND

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.

Note: Igc for 54ACT @ 25°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics

74AC 54AC 74AC
Ta = —55°C Ta = —40°C
* — o
Symbol Parameter V((\:;; 1;.? _ -'5—;5: to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.3 1.5 10.0 135 1.0 16.5 1.5 15.0 ns
Dp to O 5.0 1.5 7.0 9.5 1.5 1.5 1.5 10.5
tpHL Propagation Delay 3.3 1.5 9.5 13.0 1.0 16.0 1.5 14.5 ns
Dp to O 5.0 1.5 7.0 9.5 1.5 11.5 1.5 10.5
tpLH Propagation Delay 3.3 1.5 10.0 13.5 1.0 16.5 1.5 15.0 ns
LE to Op, 5.0 15 7.5 9.5 15 12.0 15 10.5
tpHL Propagation Delay 3.3 1.5 9.5 12.5 1.0 15.0 1.5 14.0 ns
LE to Oy, 5.0 15 7.0 9.5 15 11.0 15 10.5
tpzH Output Enable Time 3.3 1.5 9.0 11.5 1.0 14.0 1.0 13.0 ns
5.0 1.5 7.0 8.5 1.5 10.5 1.0 9.5
tpzL Output Enable Time 3.3 1.5 8.5 11.5 1.0 13.5 1.0 13.0 ns
5.0 1.5 6.5 8.5 1.5 10.0 1.0 9.5
tpHz Output Disable Time 3.3 1.5 10.0 12.5 1.0 16.0 1.0 14.5 ns
5.0 15 8.0 11.0 15 13.5 1.0 125
tpLz Output Disable Time 3.3 1.5 8.0 11.5 1.0 13.0 1.0 12.5 ns
5.0 15 6.5 8.5 15 10.5 1.0 10.0
*Voltage Range 3.3 is 3.3V £0.3V
Voltage Range 5.0 is 5.0V +£0.5V
AC Operating Requirements
74AC 54AC 74AC
Ta = —55°C Ta = —40°C
* — o
Symbol Parameter V(‘\’,‘; Té‘ _ ;:5;: to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Typ Guaranteed Minimum
tg Setup Time, HIGH or LOW 3.3 3.5 55 6.5 6.0 ns
Dpto LE 5.0 2.0 4.0 5.0 4.5
th Hold Time, HIGH or LOW 3.3 —-3.0 1.0 1.0 1.0 ns
Dpto LE 5.0 -15 1.0 1.0 1.0
tw LE Pulse Width, 3.3 4.0 5.5 6.5 6.0 ns
HIGH 5.0 2.0 4.0 5.0 4.5

*Voltage Range 3.3 is 3.3V £0.3V
Voltage Range 5.0 is 5.0V £0.5V
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AC Electrical Characteristics

74ACT 54ACT 74ACT
Tao = —55°C Ta = —40°C
* _ o
Symbol Parameter V((‘;,(); TCA _ ;02 5: to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
tPLH Propagation Delay 50 2.5 8.5 10.0 15 125 15 115 ns
Dp to O
tPHL Propagation Delay 5.0 2.0 8.0 10.0 15 125 15 115 ns
Dp to O
teLH Propagation Delay 5.0 25 85 11.0 15 12,5 2.0 115 ns
LE to Oy
tPHL Propagation Delay 50 2.0 8.0 10.0 15 15 15 15 ns
LE to Oy
tpzH Output Enable Time 5.0 2.0 8.0 9.5 1.5 115 15 10.5 ns
tpzL Output Enable Time 5.0 20 7.5 9.0 1.5 11.0 15 10.5 ns
tpHz Output Disable Time 5.0 2.5 9.0 11.0 1.5 14.0 2.5 12.5 ns
tpLz Output Disable Time 5.0 1.5 7.5 8.5 1.5 11.0 1.0 10.0 ns
*Voltage Range 5.0 is 5.0V £0.5V
AC Operating Requirements
74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
* _ o
Symbol Parameter V((‘:;; Té\ _ Z:Sf to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 50 08 25 85 35 ns
Dnto LE
th Hold Time, HIGH or LOW
D to LE 5.0 0 0 1.0 1.0 ns
tw LE Pulse Width, HIGH 5.0 2.0 7.0 8.5 8.0 ns
*Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Vcc = OPEN
Cpp Power Dissipation Capacitance 40.0 pF Vee = 5.0V
http://www.national.com 6




Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are

defined as follows:

74ACT 373 P C X
Temperature Range Family T—Spemal Variations
74AC = Commercial = Devices shipped in 13" reels
54AC = Military = Military grade device with
74ACT = Commercial TTL-Compatible environmental and burn-in
54ACT = Military TTL-Compatible processing shipped in tubes
Device Type Temperature Range
= Commercial (-40°C to +85°C)
Package Code - M = Military (-55°C to +125°C)
P = Plastic DIP J = Commercial EIAJ (~40°C to +85°C)
D = Ceramic DIP
F = Flatpak NOTE: NOT REQUIRED
L = Leadless Ceramic Chip Carrier (LCC) FOR MSA PACKAGE CODE
S = Small Outline (SOIC)
MSA = Shrink Small Outline (EIAJ SSOP)
MTC = Thin Shrink Small Outline (JEDEC TSSOP)
TL/F/9958-7
7 http://www.national.com



| 0310-0410 ]
Tea—i04) >

Physical Dimensions inches (millimeters) unless otherwise noted

0.060 0.018 +0.003
S
(. 524) {0.457 £0.076) }
BOTH ENI]S 0.100+0.010

{254020.250)

20 Lead Ceramic Dual-In-Line Package (D)
NS Package Number J20A

0.200+0.005
{5.08020.127)
e ‘ 57 DO50.010
e <> / (0.381£0.254)
0.350+0.008 0.015 \\
889050203 | . 0.063-0.075 0.381) - VAN _0.007-0.011
, (1.600—1.905) MIN TYP ¢ (0.178-0.279)
RTYP
0.022-0.028
{0.559—0.711)
0.077-0093 4 V Tvp
{1.959—2.362) —
v 0.045-0.055 } | ¥ L
e~ (1.143—1.397) A
LDETAILA e *?332‘2033 I - t 0.045—0.055
(1702 22.108) . 1431307
Top View Side View
7 agex 0.040£0.010
{1.01620.259)
3PLCS
Bottom View
0.003 0.015
06 0.381)
o m, MAX TYP
0.022
{0.559) 559)—> - 0006
MAX TYP +il0 152)
MIN TYP
Detail A
E20A (REV D)
20 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E20A
0.985
0.025 (25.019}
{0.535)
RAD 19 13
0.220-0.310 NN
(5.588 —7.874)
0.005-0.020 /
{0.427-0.508)
RAD TYP
‘ 0.037 +0.005
(0.940+0.127)
0.005 0.055+0.005
o 0250-0320 Y e {139720.127) = 0.020-0.060
wer) rﬁ.aaa—mza) ‘ BLASS SEALANT\ MIN {0,508 1 524}
= 0.200
I * {5.080)
MAX
950 45° 86° t.w&k f 0.150
0.008-0.012 B8y 0125-0.200
< {0203 "0.309) MIN  (3.175-5.080)

J208 (REV M)
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0.010-0.029

2sa—0.73) <4

0.201-0.299

{7.391-7.595)

8° MAX TYP
ALL LEADS

VR

0.009-0.013
{0.229-0.330)
TYP ALL LEADS

L
0.004 /

(0.102)
ALL LERD TIPS

—

f

0.016 —0.050
0405 1.270)
TYP ALL LEADS

LEADNO. 1 _

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.486—0.512

{12.598~13.005)

0.394-0.419
(10.008 —10.643)
|

IDENT

0.093-0.104

{2.362-2.642)

= |

_

=
o+ q

B
&
g
2

Y

0.050
(1.2m)
P

—|

20 Lead Small Outline Integrated Circuit (S)
NS Package Number M20B

0.008 Typ
0.203)

f‘ SEATING

30°TYP

0.010 yax
{0.254)

0.004 -0.012
(0.102 -0.305)

PLANE

0.014-0.020 1yp
(0-356—0.508)

M20B (REV F)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

oo

!
T
I
I
|

N T —— 1
|

T
1.50
JaR)
AL |
" IO
1 | 10
235 ]
7.40 MAX 7.90£ 0.20 ——|
———7.20% 0.05 ——5.30% 0.05
0.68 0.12 4|

1802005 4

r i
!

-

0.15 19:9° f
il
L 11

[a]o.10]

20 Lead Plastic EIAJ SSOP (MSA)
NS Package Number MSA20

0.800% 0.025

0.30+ 0.10 TYP

T 404 30
\\l ; TYP
—-l L_

0.20+ 0.05
L/F THICKNESS

0.60 0.15

P
MSA20 (REV A)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

(3.683-5.080)

0.970-0.990
0.092 X 0.030 (24.638—25.146)
2337 <0162 0.032:0.005
MAX DF \ [ [i5] [ [7] (] [ (] 5] ) [ : D ot
b RAD
PIN NO. 1 IDENT 0.240-0.260
0.280 \\. <> {6.096-6.604] PIN NO. T IDENT —~__
RS OPTION 1 1
VN ] T2] [3] Ta TsT TsT [T TeT ToT FieJ
0.090
0290-0.325 - @289) 0PTION 2
M 0060 NOM 0040 | oPTioNZ A
0065  (1.524) i 4°(4x)ﬁ\ - —
‘ fiest 55” TYP TYP \ F302 0127)
1 “ \ 0.145--0.200
g

97.5° £17 5°§ 0.008-0.015' 0015 90°:0.004° r |
U™ 0203 0.381) 0.020 |

‘ T o425 0150 -
u 100:0.010 | F 0.125-0.150  {0.508)
0.040 oo (2 540:0.250) | 0014-002 || (3175-3810) MIN
l

0.350 {1.016) (0.355-0.585)
(8.:890)
J——
20-Lead Molded Thin Shrink Small Outline Package, JEDEC
NS Package Number MTC20
1.013-1.040
0.002 X 0.030 {z5.73-2642)
(2.337 X 0.762) 0.032+0.005
MAXDP_\MWWWWWWWMW f m [20] [19]
N RAD
PIN NO. 1 IDENT\ @ 0.260 £0.005 oIV NO. 1 1DENT
6.604 +0.127 .
w28l orTion 1 1> J( | ’ \.
e 1] 2] 3] ] [e (67 27 o] 2] [0 1]
0.090
0.300-0.320 L &3 OPTION 2
{7.620-8.128) NO
we T R 5 om oo
il : : [ 3302 0.127)
e TYP TvP
a4 [ ! | 0.145-0.200
T - jj J— (3.683-5.080)
95%5° 0.008-0.015 90°:0.004° | T
™ {0.220-0381) R S Y 7]
’ TYP 0.100:0.010 l I__ 0.125-0.140  (0.508)
0.060 :0.005 {254020.259) 0.018.£0.003 31753556  MIN
025 0080 | (LG28:0d20) | {0.4570.076)
-0.015
+1.016
(»1155 _0381)

N20A (REV G)
20-Lead Plastic Dual-In-Line Package (P)
NS Package Number N20A
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54AC/74AC373 ¢ 54ACT/74ACT373 Octal Transparent Latch with TRI-STATE Outputs

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.090_, e——— 0.540 MAX ——>]
0.060
0.040
L 0.050 £0.005 | —{ |« 0.005 MIN TYP
e I" 0.030 e e
20 . '
TYP T
0.370
0.250 .
1 0.285 MAX 0.270
= GLASS 0.260
(] 0.012
1] } 0.008
1
| DETAIL A
I 0.370
DETAIL A i 0.250
PIN #1 "
IDENT , .
0.006
—-| —
0.004 0.019 7yp 4>I 0.045 MAX | =
TYP 0.015 TYP W20A (REV E)

20-Lead Ceramic Flatpak (F)
NS Package Number W20A

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax: +49 (0) 180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2308
Arlington, TX 76017 Email: europe.support@nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tel: +49 (0) 180-530 85 85 Tsimshatsui, Kowloon
Fax: 1(800) 737-7018 English Tel: +49 (0) 180-532 78 32 Hong Kong
Frangais Tel: +49 (0) 180-532 93 58 Tel: (852) 2737-1600
http://www.national.com ltaliano  Tel: +49 (0) 180-534 16 80 Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




