tion similar to equivalent Bipolar Schottky TTL while main-
taining the CMOS low power dissipation. This 8-bit D-type
lateh is controlled by a latch enable input (LE) and an output
enable input (OE). The latches appear transparent to data
when latch enable (LE) is HIGH. When LE is low, the data
that meets the setup time is latched. When the OE input is
high, the eight outputs are in a high impedance state.

An input protection circuit ensures that 0V-7V can be ap-
plied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.

&National Semiconductor

July 1994

54VHC/74VHC373 ¢ 54VHCT/74VHCT373
Octal D-Type Latch with TRI-STATE® Outputs

General Description Features
The VHC/VHCT373 is an advanced high speed CMOS octal B High speed:
D-type latch with TRI-STATE output fabricated with silicon VHC tpp = 5.0 ns (typ) @ Vg = 5V
gate CMOS technology. It achieves the high speed opera- VHCT tpp = 5.1 ns {typ) @ Vco = SV

® High Noise Immunity:
VHC VN = VNIL = 28% Vee (Min)
VHCT Vi = 2.0V, V| = 0.8V
& Operating Voltage:
VHC Vg (opr) = 2V ~ 5.5V
VHCT V¢ (opr) = 4.5V-55V
m Power Down Protection:
VHC Inputs Only
VHCT inputs and Outputs
& Low Noise:
VHC Voip = 0.8V (typ)
VHCT VoLp = 0.8V (typ)
Low Power Dissipation:
lcc = 4 pA Max) @ T, = 25°C
Balanced Propagation Delays: tp1 4 = tpy
Pin and Function Compatible with 74HC/HCT373

NOTE: MILITARY SPECIFICATIONS ARE PRELIMINARY

Logic Symbol Connection Diagrams
IEEE/IEC Pin Assignment for Pin Assignment
DIP, Flatpak, SSOP, for LCC
OF EN TSSOP and SOIC Dy Dy 0, O O
LE 1 _ A EE®
ot —1 20— V¢
0, —{ 10 > vI—% % =12 1919, 0; 3 =10,
B, — — o, Dy =3 18—, GND [ 2%
0, — L— 0, o —+ 17}—0g LE [ [DoE
D3 — — 03 i 181=% 0, @ g vee
0, —| Lo, 0, —& 15105 E| 90,
05 — o D, =47 14105
o Lo, Dy —48 134—0, 4 [3 (& (7 [
& 03 =19 121—0, D5 05 05 Dg Dy
Dy — 07 oND —{ 10 t1f=LE TL/F/11555-4
TL/F/11586-1
TL/F/11566-2
Pin Names Description
Do-D7 Data Inputs
LE Latch Enable input
OE Output Enable Input
0p-07 TRI-STATE Outputs
TRI-STATE® 18 & of Natonal C
©7994 National Semiconductor Corporation TL/F/11555 ' RRD-B20M74/PantedinU § A
B L5011l22 00804ke 759 W
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Functional Description

The VHC/VHCT373 contains eight D-type latches with TRI-
STATE standard outputs. When the Latch Enable (LE) input
is HIGH, data on the Dy, inputs enters the latches. In this
condition the latches are transparent, i.e., a latch output will
change state each time its D input changes. When LE is
LOW, the latches store the information that was present on
the D inputs a setup time preceding the HIGH-to-LOW tran-
sition of LE. The TRI-STATE standard outputs are con-
trolled by the Output Enable (OE) input. When OE is LOW,
the standard outputs are in the 2-state mode. When OE is
HIGH, the standard outputs are in the high impedance mode
but this does not interfere with entering new data into the
latches.

Logic Diagram

Dg Dy D, Dy

Truth Table

Inputs Outputs
LE OE D, Op
X H X z
H L L L
H L H H
L L X Qo

H = HIGH Voltage Level
L = LOW Voltage Level
Z = High Impedance

X = Immatenal

0,

o = Previous Og before HIGH to Low transition of Latch Enable

|—D D -0 —1 D

[=]]

I
ol
]
ol
|
)
]
ol

[
[ e )

[ o ®
—Ql>

Y
—O
Q>
[ e )
Ol

6E_o>.l L] -

09 0 0,

03 04 05 %% %

TL/F/11555-3

Please note that this diagram s provided only for the understanding of logic operations and should not be used to estimate propagation delays.

B L501li22 0080463 bBY95 W
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (Vog) —-0.5Vto + 7.0V
DC Input Voltage (V|n) —0.5Vto + 7.0V
DC Output Voltage (VoyT)
VHC —0.5V1o Vge + 0.5V
VHCT* —0.5Vto +7.0vV
Input Diode Current () —20 mA
Output Diode Current (VHC) +20 mA
(VHCT) —20 mA
DC Output Current (loyT) +25 mA
DC Vee/GND Current (Icc) +75 mA
Storage Temperature (TsTg) —65°Cto +150°C
Lead Temperature (T)
(Soldering, 10 sec) 300°C

*Vout > Veg only if output is in H or Z state

Note 1: Absolute Maximum Ratings are values beyond
which the device may be damaged or have its useful life
impaired. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable
over its power supply, temperature, and output/input load-
ing variables. National does not recommend operation out-
side databook specifications.

Recommended Operating

Conditions
Supply Voltage (Vo)
VHC 2.0Vto + 5.5V
VHCT 4.5Vto + 5.5V
Input Voltage (V|n) OVto + 5.5V
Output Voltage (VouT) 0V to Voo
Operating Temperature (Topr)
S54VHC/VHCT —55°Cto +125°C
74VHC/VHCT —40°Cto +85°C
Input Rise and Fall Time (t;, ty)
Vee = 3.3V 0.3V (VHC only) 0 ~ 100 ns/V
Vce = 5.0 £0.5V 0 ~ 20 ns/V

DC Characteristics for 'VHC Family Devices

74VHC 54VHC 74VHC
Vee Ta = —55°C Ta = —40°C
Symbol | P t = ° Unit: ditions
ymbol | Parameter ™ Ta = +25°C to -+ 125°C to +85°C s Conditio
Min Typ Max Min Max Min Max
ik ::"gst"evel 20 | 150 1.50 1.50 v
Voltage |30—55(0.7 Vgo 0.7 Ve 0.7 Voo
Vi :'n%‘:’n"e"e' 2.0 0.50 0.50 050 |
Voltage 3.0-55 0.3 Ve 0.3 Vee 0.3 Vge
VoH High Level 2.0 1.9 2.0 19 19 VIN = VIK lon = —50 pA
Output 3.0 29 30 29 29 v or Vi
Voltage 45 44 45 4.4 4.4
3.0 258 2.40 2.48 v loH = —4mA
4.5 3.94 3.70 3.80 loH = —8 mA
VoL Low Level 2.0 0.0 0.1 0.1 0.1 ViIN = VIH loL = 50 pA
Output 3.0 0.0 0.1 0.1 0.1 % or VL
Voltage 4.5 0.0 0.1 0.1 0.1
3.0 0.36 0.50 0.44 v loL = 4 MA
45 0.36 0.50 0.44 loL = 8MA
loz TRI- VIN = Vigor Vi
STATE VouT = Veg or GND
Output Off-| 55 +0.25 +10.0 +25 | pA
State
Current
In Input rA VN = 550rGND
Leakage 0—55 +0.1 *+1.0 +1.0
Current
lce Quiescent VIN = Vgo or GND
Supply 55 4.0 160.0 40.0 nA
Current

B L501122 O0804kLY 521 WM
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DC Characteristics for 'VHC Family Devices

Voltage

74VHC 54VHC 74VHC
Vee Ta = —55°C | Ta = —40°C
Symbol Paramete = ° Units | Conditions
4 ramerer v | TA=Z*25C | e to +85°C

Typ Limits | Min Max Limits
**Vorp | Quiet Output Maximum Dynamic Vo 5.0 0.6 0.9 A Cp = 50 pF
**Vorv | Quiet Output Minimum Dynamic VoL 50 | -06 -09 v C = 50 pF
**ViHD Minimum High Leve! Dynamic Input G = 50 pF

Voltage 5.0 35 \'4

**ViLp Maximum Low Level Dynamic Input 5.0 15 v CL = 50 pF

**Parameter guaranteed by design

B 6501122 00804kLS 4LS HH
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DC Characteristics for 'VHCT Family Devices
74VHCT 54VHCT 74VHCT
Vee Ta = —55°C Ta = —40°C .
Symbol | Parameter = o A A Unit:
4 ) Ta= t25C to +125°C 1o +85°C nits Conditions
Min Typ Max Min Max Min Max
High L |
ViH |n'§ut eve 45 | 20 2.0 v
Voltage 55 | 20 20
ViL hmt'“eve' 45 0.8 0.8 v
Voltage 5.5 0.8 0.8
VOH High Level 45 |3.15 3.65 3.15 V |ViN=ViH|lon= —50pA
Output or VL -
Voltage 4.5 2.5 2.4 v lon = —8mA
VoL Low Level 45 0.0 0.1 0.1 v VIN=VH | loL =50 pA
Output or V)L —
Voltage 45 0.36 0.44 \ oL = 8 mA
loz TRI-STATE VIN = Vjgor ViL
Output Off- Vout = Vce or GND
State 55 +0.25 +25 pA
Current
] Input ViN = 5.5V or GND
Leakage 0-55 +0.1 1.0 RA
Current
lcc Quiescent ViN = Voo or GND
Supply 5.5 4.0 40.0 MA
Current
IccT Maximum ViN = 3.4V
lcc/Input 55 1.35 1.50 mA Other Inputs = Vg or GND
loPD Output Vout = 5.5V
Leakage
Current 0.0 +0.5 +05 | pA
(Power
Down State)
DC Characteristics for 'VHCT Family Devices
74VHCT 54VHCT 74VHCT
Vee Ta = —55°C | TA = —40°C
Symbol P t = +25° Units | Conditi
ymbol arameter ™ Ta 25°C to +125°C 1o +88°C nits ons
Typ Limits Limits Limits
**VoLp | Quiet Output Maximum 5.0 Vv C_ = 50pF
! 0.8 1.2
Dynamic VoL
**VoLv | Quiet Output Minimum 5.0 \% CL = 50 pF
3 —0.8 -1.2
Dynamic Vo
**ViHp | Minimum High Level Dynamic Input 5.0 20 v CL = 50pF
Voltage ’ :
**ViLp Maximum Low Level Dynamic input CL = 50 pF
Voltage 5.0 0.8 v
**Parameter guarantead by design.

M 5501122 00804bBLE 3TH WA 5

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003




AC Electrical Characteristics for 'VHC Family Devices
74VHC 54VHC 74VHC
Vee Ta = —55°C Ta = —40°C
aram = ° nit: nditions
Symbol | Parameter ) Ta = +25°C to +126°C to +85c | UM Co
Min Typ Max | Min Max Min Max
tpLH Propagation 33 + 03 70 110 1.0 13.0 ns CL = 15pF
tPHL Delay Time e _
(LE to Op) 95 145 1.0 16.5 Cp = 50 pF
50 + 05 4.9 7.2 1.0 8.5 ns CL = 15pF
64 92 1.0 10.5 C_ = 50pF
tpLH Propagation 33+03 73 114 1.0 13.5 CL = 15pF
ter Delay Time | == = ™ 98 149| 10 170 CL = 50 pF
(Dto Op) : : : : ns L P
50+ 05 50 7.2 1.0 8.5 CL= 15pF
6.5 9.2 1.0 10.5 CL = 50pF
- R . . K = = 15 pF
:E;; g::p%’:’ATE 33+ 03 73 114 1.0 13.5 ns RL=1kQ | C_ 5p
Enable Time 9.8 149 1.0 17.0 CL = 50 pF
50+ 05 55 81 1.0 9.5 ns | CL=15pF
7.0 101 1.0 1.5 C_ = 50 pF
tpLz TRI-STATE | 3.3 +0.3 95 13.2 1.0 15.0 s | RL= 1k | G = 50pF
tpHz Output =
Disable 50 + 0.5 6.5 9.2 1.0 10.5 Cy = 50 pF
Time
tostH | Outputto 3.3 +03 15 15 ns | Note 1) C_ = 50 pF
toghL | Output -
Skew 50+ 0.5 1.0 1.0 CL = 50 pF
Cin Input 4 10 10 pF Vce = Open
Capacitance
Cout Output 6 pF Vee = 6.0V
Capacitance
Cpo Power (Note 2)
Dissipation 27 pF
Capacitance

Note 1: Parameter guaranteed by design tosiH = HpLH max — tPLH min |+ tOSHL = [tPHL max — tpHL min]
Note 2: Cpp 1s defined as the value of the internal equivalent capacitance which 1s calculated from the operating current consumption without load Average
operating current can be obtained by the equation Icc (opr) = Cpp ® Voc ® fin + lce/8 (per Latch) The total Cpp when n pcs of the Latch operates can be
calculated by the equation: Cpp(total} = 14 + 13n

AC Operating Requirements for 'VHC Family Devices

74VHC 54VHC 74VHC
Vee _ . Ta= —55°C Ta = —40°C Unit diti
Symbol Parameter n Ta = +25°C to +125°C to +85°C nits | Conditions
Min Typ Max Min Max Min Max
twH) Minimum 33+03 | 50 5.0 ns
Pulse Width
(LE) 50+ 05 | 5.0 5.0
ts Minimum 3.3+ 03 4.0 4.0 ns
Set-UpTime [543+ 05 | 40 40
tH Minimum 33+03 | 10 1.0 ns
Hold Time 50+ 05 | 1.0 1.0
6
I L50ll22 008047 230 WA
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AC Electrical Characteristics for "'VHCT Family Devices

74VHCT S54VHCT 74VHCT
Vee Ta = —55°C Ta = —40°C
mbol | Parameter = o A A ion
Sy 9] Ta = +25C to +125°C to +esc | UMS Conditions
Min Typ Max | Min Max Min Max
tpLH Propagation 77 123 1.0 135 CL = 15pF
tpHL Delay Time | 50 + 0.5 ns P
(LE to Op) 85 133 1.0 145 CL = 50 pF
tPLH Propagation 51 85 1.0 9.5 C_L = 15pF
tPHL Delay Time | 50 + 0.5 ns _
(DtoOy) 59 95 1.0 10.5 CL = 50 pF
tpzL TRI-STATE 63 108 1.0 12,5 RL=1k0 | C_ = 15pF
tpzy Output 50+ 05 ns _
Enable Time 71 119 1.0 135 C_ = 50 pF
{PLZ TRI-STATE R = 1kQ | CL = 50pF
PHZ Output 5.0 £ 0.5 68 11.2 1.0 12.0
Disable ns
Time
tosLH Output to (Note 1)
tosHL | Output 5.0+ 05 1.0 1.0 ns
Skew
Cin Input Vce = Open
Capacitance 4 10 10 pF
Cout Output Voo = 5.0V
Capacitance 9 PF
Cpp Power (Note 2)
Dissipation 27 pF
Capacitance

Note 1: Parameter guaranteed by design. tosi+ = ItptH Max — teLH min | tosHL = ItPHL max = tPHL min!
Note 2: Cpp I1s defined as the value of the internal equivaient capacitance which is calculated from the operating current consumption without load. Average
operating current can be obtained by the equation: Icc (opr) = Cpp ® Voo ® fin + Icc/8 (per F/F)

AC Operating Requirements for 'VHCT Family Devices

74VHCT 54VHCT 74VHCT
Vee Ta = —55°C Ta = —40°C
bol P t = °
Symbol arameter N Ta +25°C to + 125°C to +85°C Units Conditions
Min Typ Max Min Max Min Max
twiH) Minimum
Pulse Width 5.0 + 05 6.5 6.5 ns
(LE)
ts Minimum "
Set-Up Time 5005 1.5 1.5 ns
tH Minimum
Hold Time 5005 3.5 3.5 ns

7
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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:

Z4VHC/VHCT 373 M X

Temperature Range Family T— Special Variations
74VHC = Commercial X = Tape and Reel
54VHC = Military “" = Rail/Tube
74VHCT = Commercial TTL-Compatible VHC Package Code
54VHCT = Military TTL-Compatible VHC M = Small Outline JEDEC SOIC
Device Type SJ = Small Outline EIAJ SOIC
MSC = Shrink Small Outline EIAJ
SSOP Type 1
MTC = Thin Shrink Small Outline EIAJ
TSSOP Type 1

J/883 = Ceramic DIP
W/883 = Ceramic Flatpak
E/883 = Leadless Ceramic Chip Carrier

Physical Dimensions inches (millimeters)

0 200+0 005
{5080 %0 127)
v

450 % DO15£0010
» « > {0 381 £0 254)
03500 008 0015 N\
{8 83020 203 . . 0063-0.075 T 00070 011
) l ‘ {18001 865 er rv)r ¢ m.n:T—Yt: 279)

\S}HDDG 0022-00a28
— mssg Sl
oor7-g0s3 4 =P i

=

=

Wese—236 | Y
(es-za INDEX
B i
00450 055 -
N —— (1143 -1 397) A S
ADETML A e M.,l t 0.045 -0 055
(7022 108) (1 143-1.357)
Top View Side View TYR

450 004040010
(101620 254)
IPLCS

Bottom View

0015

(—g—% (0 381)
MNTYP ¥ MAX TYP

9022 4 T

(n_ssg)——> [ —— m
MAX TYP (0 152)
MIN TYP

Detail A

20-Lead Ceramic Leadiess Chip Carrier, Type C (L)
Order Number 54VHC373E/883 or 54VHCT373E/883
NS Package Number E20A
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Physical Dimensions inches (millimeters) (Continued)

0985

0.025 {25 019)

{0.535)

@] [#] 4] [5] [

ﬂﬂ\ammm

20-Lead Small Outline Integrated Circult—JEDEC SOIC (M)
Order Number 74VHC373M, 74VHC373MX, 74VHCT373M or 74VHCT373MX
NS Package Number M20B

0.220-0.310 NN
{5.568—7.874)
/ U T Bl L T T I e T
0.005-0 020
{0.127-0.508)
RAD TYP 0.037:+0.005
(0.840£0.127)
0.005 0.055:+0.005
:;:g _ 0.290 - 0.320 ™ (1.397£0.127) " 00200 050
ws) l‘('l.m_s.m) 6LASS SEALANT I MIN 05081524}
i I 4
0.200
(5 030)
y ” | Y uAX o
95° +5° 86° wE; 0,150 Y
0.008-0.012 3810) _0.125-0.200
. MIN  (3.175-5.080)
(0 283-0.305)
0.310-0 410 0.060 0.018+0 003
l‘_n.au—m.u)_’l (1520) 45720078 ||
MAX
BOTH ENDS 0.100:£0.010
{2'540£0.254) son e
20-Lead Ceramic Dual-In-Line Package (D)
Order Number 54VHC373J/883 or 54VHCT373J/883
NS Package Number J20A
04960512 q
{12 598 —13 005) T
rﬁﬁﬁﬁﬁﬁ""
0394 -0 419
{10 008 — t0 W)i)
LA ,gu} '( ) 30 TYP
' sEU Uy
B ELLELEE
010 gy
]
0.291-0.299
T awoiws
010 — 00030104
(: M g) 457 —> r Rw-_2642)
o a004-00
oy i = e
—L’— IIJJ ¢ n , Tt e SEATING
‘ PLANE
es-00n / ‘ Im T l:g;] ] LDW ] *umr*om""
& - —] —— —_—
(&ﬁu t::; ALL LEAD TIPS Q' m - lEzAv:s) a T}"r'n {03560 508)
8008 yyp
(6 203) M208(REV F)
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Physical Dimensions inches (milimeters) (Continued)

(12.50-12.70}

16 15 14 13 12 1

P

0°-80 0.295-0319. 0.205-0213
(7.493-8. 103] {5.207 - 5.410)
L‘%HHHHHHHQ‘
0.016 - 0.031 1 2 3 4 8 7 8 8 1
10406 -0.787)
DETAILF
007 o 0.067-0.083
0.006 —0.010 (1.803) {.702-2.108)
? T smmc PLANE
0.050
(1245) 205 EF 2 oooo 0010
{0:000-0.254)
SEE DETAILF 0.014 - 0.020
0.356-0.508)
M20D (REV A)
20-Lead Plastic EIAJ SOIC (SJ)
Order Number 74VHC373SJ, 74VHC373SJX, 74VHCT373SJ or 74dVHCT373SJX
NS Package Number M20D
6.540.2
100000000l
4.420.2
|
1 10
7.0 MAX 4203 |
1 0.153342 54
. [ 1
1.2£0.2 010_332 TYP —l f al
0.325 TYP -] 1| JL rc- t — 0.4540.20 TYP
——I‘L- 0.22£0.10 TYP
F[0. 3 ®ICIAD]E usC20 (REVA)

20-Lead Shrink Small Outline EIAJ SSOP Type | (MSC)
Order Number 74VHC373MSCX or 74VHCT373MSCX
NS Package Number MSC20

10
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Physical Dimensions inches (millimeters) (Continued)

N
I]l]l]l]].[l[l[l[l[lj

- r— " 4.186

4

s MMUH ]il][ll]l]l]___

o 652 0.1 — >
20 --A- 11 0.42 TYP —J
LA
LAND PATTERN RECOMMENDATION

- GAGE PLANE
Z

4.4 201 0.25

i i B o /T

7 O S s o
I

[0.2[CTB]A] TYPICAL
ALL LEAD TIPS /—SEE DETAIL D
-——

(0 90) , ‘

_l%lﬁﬂ:mjmwi T
0.09-0.20 j

- OGSTYP 0|01005TYP

0.19 - 0.30 TYP

|-$-IO.13®|A,B©|C©| MYC20 (REV C)

20-Lead Plastic EIAJ TSSOP Type | (MTC)
Order Number 74VHC373MTC, 74VHC373MTCX, 74VHCT373MTC or 74VHCT373MTCX
NS Package Number MTC20

11
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Physical Dimensions inches (millimeters) (Continued)

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

54VHC/74VHC373¢54VHCT/74VHCT373 Octal D-Type Latch with TRI-STATE Outputs

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

0.090 l——— 0.540 MAX ———}
oo™ [ 08
o] el 0.040 0.050 % 0.005 ——»1 '4— -] [<— 0.005 MIN TYP
0.030 TYP |20 11
TYP nAnnn T
0.370
0.250
H
H 0.285 MAX Iy 0.270
1 GLASS 0.260
M 0.012
i [ 0.008
1
H DETAIL A
I 0.370
DETAIL A i 0.250
PIN #1 i
IDENT .
&MR,L_
0.004 9-019 TYP 0.045 MAX == j—
TYP 5 TYP W20A (REV £)

20-Lead Cerpack
Order Number 54VHC373W/883 or 54VHCT373W/883
NS Package Number W20A

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

Lit. # 118000-002

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 National National National Semiconductores National Semiconductor
Corporation GmbdH Japan Ltd. Hong Kong Lid. Do Brazi Lida. {Australia) Pty, Ltd.
2800 Drve 10 Chemucal 13th Floor, Straght Block Av Bng Fana Lima, 1409 16 Business Park Dr
PO Box 58090 D-82256 Furstenfeldbruck  Engmeserng Center Ocean Centre, 5§ Canton Rd 6 Andar Notting Hill, VIC 3168
Santa Clara, CA 95052-8090 Germany Bidg 7F Taimshatsui, Kowloon Cep-01451, Pauhistano, Austraha
Tel 1(800) 272-9959 Tel (0-81-41) 103-0 1-7-1, Nakase, Mihama Ku Hong Kong Sao Paulo, SP, Brazi Tel (3) 558-9999
TWX (910) 339-9240 Telex 527649 Chiba-City, Tel (852) 737-1600 Tel (55-11) 212-5066 Fax (3) 558-9998
Fax (0-81-41) 10-35-06 Ciba Prefecture 261 Telex 51292 NSHKL Telox 391 1131831 NSBR BA
Tel. {043) 299-2300 Fax (852) 736-9960 Fax (55-11) 212 1181
Fax (043) 299-2500
honal does net assume an responsibility for use of any crcuttry descnibed, no crcutt patent licenses are implied and Natonal reserves the nght at any tme without nobce to «
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