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Data brief

Features

e AC: 2to 6V operating voltage

e ACT: 4510 5.5V operating voltage

e High speed Tpp = 4.5 ns (typ.)

e Low DC power dissipation: 8 yA max.
e Symmetrical 24 mA output characteristics
e High noise immunity: 28% of min. V¢
e Balanced propagation delays

e Improved electrical latch-up immunity
e Controlled rise and fall times

e Operating temperature: - 55 to 150 °C
e Hermetic packages

e Rad-hard: 300 krad TID at any Mil1019 dose
rates

e SEL immune to 110 MeV.cm?/mg LET ions
¢ RHA QML-V qualified

e SMD (standard microcircuit drawing) available
on DLA website for each part

e Same die and electrical specification for
engineering and flight models

Description

The 54AC and 54ACT series represent over 60
product types with different high-speed CMOS
functions, specifically designed to meet the
radiation requirements of the aerospace industry.
They include a large set of gates, flip-flops,
multiplexers, counters, bus interfaces, and
several other functions. Their radiation hardness,
immunity from single event latch-up (SEL) and
single event upset (SEU), and housing in
hermetic packages make them suitable for the
most difficult environmental conditions.
STMicroelectronics guarantees full compliance of
qualified parts with SMD specifications.
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Input and output equivalent circuit diagram 54ACxxxx, 54ACTxxxx

2 Input and output equivalent circuit diagram

Figure 1. Input and output equivalent circuit diagram
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54ACxxxx, 54ACTxxxx Maximum ratings

3

3.1

3.1.1

Note:

3.1.2

Note:

3

Maximum ratings

Absolute maximum ratings

54AC series
Table 2. Absolute maximum ratings - 54AC series
Symbol Parameter Value Unit
Vee Supply voltage -0.5t0 +7.0 \%
Tste | Storage temperature -65 to +150 °C
T Lead temperature (10 sec) 260 °C
ESD |HBM (Human Body Model) 2k \%

All voltage values are referred to Vgg pin voltage.

54ACT series
Table 3. Absolute maximum ratings - 54ACT series
Symbol Parameter Value Unit
Vee Supply voltage M -0.5t0 +7.0 \%
Tste | Storage temperature -65 to +150 °C
T Lead temperature (10 s) 260 °C
ESD |HBM (Human Body Model) 2k \%

1. All products of the RHFACT series are specified with an absolute maximum rating of 7 V for the supply
voltage, even though the SMD variant of some of them is limited to 6 V by other suppliers.

All voltage values are referred to Vgg pin voltage.

DoclD17352 Rev 9 9/37
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Maximum ratings 54 ACxxxx, 54ACTxxxx

3.2 Recommended operating conditions

3.21 54AC series

Table 4. Recommended operating conditions for 54AC series

Symbol Parameter Value Unit
Vee Supply voltage 2t06 \%
V| Input voltage 0to Ve V
Vo Output voltage 0toVee V
Top Operating temperature -55 to 150 °C

3.2.2 54ACT series

Table 5. Recommended operating conditions for 54ACT series

Symbol Parameter Value Unit
Vee Supply voltage 45t055 \Y,
V| Input voltage 0toVee \
Vo Output voltage 0to Ve \
Top Operating temperature -55 to 150 °C

3
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54 ACxxxx, 54ACTxxxx Radiations

4 Radiations

See "TN1006" technical note on www.st.com

3
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Package information 54 ACxxxx, 54ACTxxxx

5 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK packages, depending on their level of environmental compliance. ECOPACK
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK s an ST trademark.

3
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54ACxxxx, 54ACTxxxx Package information

5.1 Ceramic Flat-14 package information

Figure 2. Ceramic Flat-14 package outline

Dimensions (mm) Dimensions (inches)
Symbol

Min. Typ. Max. Min. Typ. Max.
A 2.31 272 0.091 0.107
b 0.38 0.48 0.015 0.019
c 0.10 0.18 0.004 0.007
D 9.27 9.73 0.365 0.383
E 6.19 6.50 0.244 0.256
E2 3.68 0.145
E3 0.76 0.030
e 1.27 0.050
L 6.86 7.62 0.250 0.300
Q 0.66 1.14 0.026 0.045
S1 0.13 0.005

‘ﬁ DocID17352 Rev 9 13/37
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Table 6. Ceramic Flat-14 mechanical data
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5.2
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Ceramic DIL-14 package information

Figure 3. Ceramic DIL-14 package outline
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Table 7. Ceramic DIL-14 mechanical data
Dimensions (mm) Dimensions (inches)
Symbol
Min. Typ. Max. Min. Typ. Max.
A 2.1 2.54 0.083 0.100
al 3.00 3.70 0.118 0.146
a2 0.63 0.88 1.14 0.025 0.035 0.045
B 1.82 2.03 2.39 0.072 0.080 0.094
b 0.40 0.45 0.50 0.016 0.018 0.020
b1 0.20 0.254 0.30 0.008 0.010 0.012
18.79 19.00 19.20 0.740 0.748 0.756
7.36 7.62 7.87 0.290 0.300 0.310
e 2.54 0.100
el 15.11 15.24 15.37 0.595 0.600 0.605
e2 7.62 7.87 8.12 0.300 0.310 0.320
F 7.1 7.75 0.280 0.305
I 3.70 0.146
K 10.90 121 0.429 0.476
1.14 1.27 1.5 0.045 0.050 0.059
DocID17352 Rev 9 ‘,_l
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54ACxxxx, 54ACTxxxx Package information

5.3 Ceramic Flat-16 package information

Figure 4. Ceramic Flat-16 package outline
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Table 8. Ceramic Flat-16 mechanical data

Dimensions (mm) Dimensions (inches)
Symbol

Min. Typ. Max. Min. Typ. Max.
A 6.75 6.91 7.06 0.266 0.272 0.278
B 9.76 9.94 10.14 0.384 0.391 0.399
C 1.49 1.95 0.059 0.077
D 0.102 0.127 0.152 0.004 0.005 0.006
E 8.76 8.89 9.01 0.345 0.350 0.355
F 1.27 0.050
G 0.38 0.43 0.48 0.015 0.017 0.019
H 6.0 0.236
L 18.75 22.0 0.738 0.866
M 0.33 0.38 0.43 0.013 0.015 0.017
N 4.31 0.170
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Ceramic DIL-16 package information

Figure 5. Ceramic DIL-16 package outline
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Table 9. Ceramic DIL-16 mechanical data

Dimensions (mm) Dimensions (inches)
Symbol

Min. Typ. Max. Min. Typ. Max.
A 2.10 2.71 0.083 0.107
al 3.00 3.70 0.118 0.146
a2 0.63 0.88 1.14 0.025 0.035 0.045
B 1.82 2.39 0.072 0.094
0.40 0.45 0.50 0.016 0.018 0.020
b1 0.20 0.254 0.30 0.008 0.010 0.012
D 20.06 20.32 20.58 0.790 0.800 0.810
7.36 7.62 7.87 0.290 0.300 0.310

e 2.54 0.100
el 17.65 17.78 17.90 0.695 0.700 0.705
e2 7.62 7.87 8.12 0.300 0.310 0.320
F 7.29 7.49 7.70 0.287 0.295 0.303
I 3.83 0.151
K 10.90 12.10 0.429 0.476
1.14 1.50 0.045 0.059
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54 ACxxxx, 54ACTxxxx

Package information

5.5 Ceramic Flat-20 package information

Figure 6. Ceramic Flat-20 package outline
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Table 10. Ceramic Flat-20 mechanical data

Dimensions (mm) Dimensions (inches)
Symbol

Min. Typ. Max. Min. Typ. Max.
A 1.91 2.21 0.075 0.087
b 0.38 0.48 0.015 0.019
c 0.076 0.152 0.003 0.006
D 12.83 13.08 0.505 0.515
E 6.99 7.24 0.275 0.285
E2 5.05 5.21 5.36 0.199 0.205 0.211
E3 0.95 0.037
e 1.14 1.40 0.045 0.055
L 6.35 9.39 0.250 0.370
Q 0.25 0.010
S1 0.55 0.022
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Ceramic DIL-20 package information

Figure 7. Ceramic DIL-20 package outline
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Table 11. Ceramic DIL-20 mechanical data

Dimensions (mm)

Dimensions (inches)

Symbol

Min. Typ. Max. Min. Typ. Max.
A 2.1 2,72 0.083 0.107
al 3 3.7 0.118 0.146
a2 0.63 0.88 1.14 0.025 0.035 0.045
B 1.93 2.03 2.23 0.076 0.080 0.088
b 0.4 0.45 0.5 0.016 0.018 0.020
b1 0.2 0.254 0.3 0.008 0.010 0.012
D 25.14 254 25.65 0.990 1.000 1.010
7.36 7.62 7.87 0.290 0.300 0.310

e 2.54 0.100
el 22.73 22.86 22.99 0.895 0.900 0.905
e2 7.62 7.87 8.12 0.300 0.310 0.320
F 7.29 7.49 7.62 0.287 0.295 0.300
I 3.86 0.152
K 11.3 11.56 0.445 0.455
1.14 1.27 1.4 0.045 0.050 0.055

DocID17352 Rev 9 ‘,_l

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

54 ACxxxx, 54ACTxxxx

Package information

5.7

3

Ceramic Flat-48 package information

Figure 8. Ceramic Flat-48 package outline
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Table 12. Ceramic Flat-48 mechanical data

Dimensions (mm)

Dimensions (inches)

Symbol
Min. Typ. Max. Min. Typ. Max.
A 2.18 247 272 0.086 0.097 0.107
b 0.20 0.254 0.30 0.008 0.010 0.012
c 0.12 0.15 0.18 0.005 0.006 0.007
D 15.57 15.75 15.92 0.613 0.620 0.627
9.52 9.65 9.78 0.375 0.380 0.385
E2 6.22 6.35 6.48 0.245 0.250 0.255
E3 1.52 1.65 1.78 0.060 0.065 0.070
e 0.635 0.025
f 0.20 0.008
L 6.85 8.38 9.40 0.270 0.330 0.370
Q 0.66 0.79 0.92 0.026 0.031 0.036
S1 0.25 0.43 0.61 0.010 0.017 0.024
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Ordering information

Yoed dus G0 | OAALOL6.684296G pPI09 vl-eld P!l papunoi9 WbI4 A-TND OAALOLB.684296S | AEOMZ0LOV4HY
Yoed dus GG'0 | VXAL0L6.684296G | did Jeplos vl-ield Wbl4 A-TND VXAL0L61684296S | ACOMZ0LOV4HY
Yoed duys GG'0 | OXALO0L6.684296S PIoS vl-ield Wbl4 A-TND OXAL0164684296S | ALOMZ0LOV4HY
Yoed dus GS'0 IMC0LOV4HY pIoD vl-eld [opoy Buussulbug - IMCO0LOV4HY

Yoed dus a4 O0AL0C19284296G pI09 yi-11a WbI} A-TND O0AL0C19/2842965 A£0AC0OV4HY
Yoed dis G50 | VAALOZ19284296S | did Jeplos vl-ield P!l papunoi9 w614 A-TND VAALOZ19.842969 AYOMZ0OV4HY
Yoed dis GG'0 | DOAALOCL9.84296G pI09 vl-eld P!l papunoi9 WbI4 A-TND OAAL0Z1L9.84296S NEOMZOOV4HY
Yoed duys GG'0 | VXAL0OZ19/84296G | did Jeplos vl-ield Wbl4 A-TND VXAL0Z19.84296S NAZOMZ0OV4HY
Yoed duys GG'0 | OXAL0CL9.84296S PIoS vl-ield Wbl4 A-TND OXAL0C19.84296S ALOMZ0OV4HY
yoed duns G680 IMZ0OV4HY pIoo yl-ield [opo|N Buussulbug - IMZ0OV4HY

Yoed dis A4 O0AE0669.84296G pI09 yi-11a W61} A-TND O0AE0669284296G | A€0A00LOV4HY
Yoed dus Zc VANE0669.842965 | did Jepjos vl-ield P!l papunoi9 w614 A-TND VANE0669.842969 AYOX00LOV4HY
Yoed dus G50 | DAAE0669.84296G pPI09 vl-eld P!l papunoi9 Wbi4 A-TND OANED669/84296S | AEOMO00LOV4HY
Yoed dus GG'0 | VXAE0669.84296G | did Jep|os vl-ield Wbl4 A-TND VYXAE€0669.842¢96S | ACOM00LOV4HY
Yoed duys GG'0 | OXAE0669.84296S PIoS vl-ield Wbld A-TND OXA€0669.84296S | ALOM00LOV4HY
Yoed dus GS'0 IM00LOV4HY pIo9 vl-eld [opoN Buussulbug - IX00LOV4HY

Yoed dus a4 O0AL0675.84296G pI09 yi-11a WbI} A-TND O0AL06¥52842965 A£0A00OV4HY
Yoed dis G50 | VAALO6YS.84296S | did Jeplos vl-ield P!l papunoi9 w614 A-TND VAALO6Y5.842969 AYOX000V4HY
Yoed dis G390 | ODAALO67S.84296G pI09 vl-eld P!l papunoi9 WbI4 A-TND OAAL0615.84296S NEOM00DV4HY
Yoed duys GG'0 | VXAL06%5/84296G | did Jeplos vl-ield Wbl4 A-TND VXAL06¥5.84296S AZOM000V4HY
Yoed duys GG'0 | OXAL06Y5.84296S PIoS vl-ield WbI4 A-TND OXAL06%5.84296S ALOM00OV4HY
yoed dins G680 IM00OV4HY pIoS yl-ield [opo|N Buussulbug - IM000V4HY
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54 ACxxxx, 54ACTxxxx

Yoed dis e O0AE0.756842965 pPIoO yi-11a Wb} A-TND O0AE0.75684296S | A£0A80LOV4HY
Yoed dus G50 | VAAE0.LS684296S | did Jeplos vl-ield P!l papunoi9 w614 A-TND VANEQLYS6842969 AYOX80LOV4HY
Yoed duys GG'0 | OAAEDLYS684296S pIoD vl-ield P!l pepunoly b4 A-TND OAANE0.L1S684296S | AE0M80LOV4HY
Yoed dus GG'0 | VXAE0.75684296G | did Jeplos vl-ield Wbl4 A-TND VXAE0.¥5684296S | ACOM80LOV4HY
Yoed duys GG'0 | OXAE0.LYS684296S PIoS vl-ield Wbld A-TND OXAE0.¥5684296S | ALOM80LOV4HY
Yoed dis Gg'0 IM80LOV4HY pIoo vl-ield |opojy Buussubul - IM80LOV4HY

Yoed dus a4 O0AL0S19284296G pI09 yi-11a WbI} A-TND O0AL0S19/2842965 A£0A80JV4HY
Yoed dis G50 | VAALOG19/84296S | did Jeplos vl-ield P!l papunoi9 614 A-TND VAALO0S19/842969 AYOX800V4HY
Yoed dus GG'0 | OAALOSL9.84296S pIoD vl-eld P!l pepunoli Wbld A-TND OAAL0S19284296S AEOMB0OV4HY
Yoed duys GG'0 | VXAL0S19/84296G | did Jeplos vl-ield Wbl4 A-TND VYXAL0S19284296S NAZOMB80OV4HY
Yoed duys GG'0 | OXAL0S19/.84296S PIoS vl-ield WbI4 A-TND OXAL0S19284296S ALOM80OV4HY
Yoed dis G0 IM80OV4HY pPIoO yl-leld l]opoj\ Buusaulbul - IM80OV4HY

Yoed dis A4 O0AE0VE.6842965 pPIoo yi-11a Wb} A-TND O0AE07€2684296S | AE0AY0LOV4HY
Yoed dus G50 | VAAEOYEL684296S | did Jeplos vl-ield P!l papunoi9 w614 A-TND VANEOYEL6842969 AYOMY0LOV4HY
Yoed duys GG'0 | OAAEOYEL684296S pIoD vl-ield P!l pepunoly WbId A-TND OANEOYEL6842C96S | AEOMPOLOVAHY
Yoed dus GG'0 | VXAE0YE.684296G | did Jeplos vl-ield Wbl4 A-TND VXAE0V€L684296S | ACOMP0LOVAHY
Yoed duys GG'0 | OXAE0PEL684296S PIoS vl-ield Wbl4 A-TND OXAE0Y€L684296S | ALOMYPOLOVAHY
Yoed dis Gg'0 IMP0LOV4HY pIoo vl-ield |]opojy Buussubul - IMP0LOV4HY

Yoed dus a4 O0AL0609284296G pI09 yi-11a WbI} A-TND O0AL06092842965 A£0AY0OV4HY
Yoed dis G50 | VAAL0609.84296S | did Jeplos vl-ield P!l papunoi9 w614 A-TND VAAL0609.842969 AYOMY0OV4HY
Yoed dus GG'0 | OAAL0609.84296S pIoS vl-eld P!l pepunoli WbIld A-TND OAAL0609.84296S AEOMYOOV4HY
Yoed duys GG'0 | VXAL0609/84296G | did Jeplos vl-ield Wbl4 A-TND VXAL0609.84296S NACOMY0OV4HY
Yoed duys GG'0 | OXAL0609.84296S PIoS vl-ield Wbl4 A-TND OXAL0609.84296S ALOMY0OV4HY
Yoed dis G0 IMP0OV4HY pPIoO vl-ield |]opoj\ Buusaulbul - IMP0OV4HY

Yoed dus G50 | VAALOL6.684296S | did 4eplos vl-ield P!l papunoi9 w614 A-TND VAALOL6.6842969 AYOMZ0LOV4HY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Ordering information

Yoed dus G50 | VXALOYZ9.84296S | did Jeplos vl-eld WbI4 A-TND VXAL0¥29.84296S NCOMYLOV4HY
Yoed dus G9'0 | OXALOYZ9.84296S pI09 vl-eld w614 A-TND OXAL0¥29.84296S ALOMYLOV4HY
yoed dins G680 IMPLOVHHY pIoS yl-ield [opo|N Buussulbug - IMPLOV4HY

Yoed duys 630 | VAAZ02..064296G | did Jeplos vl-eld P!l pepunoli WbI4 A-TND VANAC0Z..064296S AYOMLL1OV4HY
Yoed duys GG'0 | OAAC0C.L.L064296S PIoS vl-ield P!l pepunol wbId A-TND OAANC0CLL064296S | AE0MLLLOV4HY
Yoed dis G50 | VXA202.L064296G | did Jeplos vl-eld WbI4 A-TND VXA\202..064296S NCOMLLLOV4HY
Yoed dus G690 | OXAC02..064296S pPI09 vl-ield Wbl A-TND OXA202..064296S | ALOMLLLOV4HY
Yoed dis GS0 IMLLLOV4HY pIoS vl-ield |opojA Buuisaulbul - IMLLLOVAHY

Yoed duys A4 OOAL0L1L9/.84296S pIoS yi-11a Wb A-TND O0AL0L19/842965 AE0ALLOV4HY
Yoed dus GS'0 VAALOLL9/84296G | dig Jepjos vl-eld P!l pepunol wbId A-TND VAALOLL9284296S AVOMLLOV4AHY
yoed duys GG'0 | OAALOLL9.84296S pPIoS vl-eld P!l pepunoi wbl4 A-TND OAALOLL9/284296S AEOMLLOVHAHY
Yoed dus G50 | YXALOLL9/84296S | did Jeplos vl-eld Wbl4 A-TND VXAL0L192842969 NCOMLLOV4HY
Yoed dus G50 | OXALOLL9/.84296S pPI09 vl-ield Wbi4 A-TND OXAL0119/284296S ALOMLLOV4HY
Yoed duis G0 IMLLOVAHY pIoD yl-ield lopoj\ Buusaubul - IMLLOV4HY

Yoed duys G3'0 | VAAZ0Z81264296S | did Jeplos vl-eld P!l pepunoly Wbl4 A-TND VANC0Z81264296S AYOMOL LOV4HY
Yoed duys GG'0 | OAAC0C81Lc64296S pIoD vl-ield P!l pepunoly b4 A-TND OAANC0C81L264296S | AEO0MO0LLOVAHY
Yoed dus GG'0 | VXAZ0281264296G | did Jep|os vl-ield Wbl4 A-TND VXA2C0281¢642¢96S | ACOMO0LLOV4HY
Yoed dus G690 | OXAC0Z81c64296S pPI09 vl-eld WbI4 A-TND OXA\20281264296S | ALOMOLLOV4HY
Yoed dis Gg'0 IMOLLOV4HY pIoo vl-ield |opojy Buussubul - IMOLLOV4HY

Yoed dus a4 O0AL0019284296G pI09 yi-11a WbI} A-TND O0AL0019/2842965 A£0A0LOV4HY
Yoed duys GG'0 | VAAL00L9/84296G | did Jeplos vl-eld P!l pepunoli wbl4 A-TND VAAL0019/.84296S AYOMOLOV4HY
Yoed dus GG'0 | OAALO00L9.84296S pIoD vl-eld P!l pepunoli Wbld A-TND OAAL0019284296S AEOMO0LOV4HY
Yoed duys GG'0 | VXAL0019/84296G | did Jeplos vl-ield Wbl4 A-TND VYXAL0019.84296S AZOMO0LOV4HY
Yoed dus G390 | OXAL0019284296S pI09 vl-eld w614 A-TND OXAL0019.84296S ALOMOLOV4HY
Yoed dis G0 IMOLOV4HY pPIoO yl-leld l]opoj\ Buusaulbul - IMOLOV4HY

Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Yoed dig GG'0 IMCELOVAHY ploo vl-1eld [opo|A Bussuibul - IMZELOVAHY
yoed duys (A4 OOAL0Y1L9284296S pIo9 1-11d b1 A-TND OOAL0¥19.84296G AE€0ACEIV4HY
yoed duis SG'0 VAALOYL9/284296S | dig Jeplos vl-1eld p!l papunoli9 b4 A-TND VAALOY19284296S AVOMZEOVHHY
yoed duys SG0 OAALOY1L9/2842965 pI1o9 vl-1eld P!l papunoli9 wbI4 A-TND OAALOY19284296S AEOMCEDVHHY
Yoed dins GG'0 VYXAL0¥19/84296G | did Jeplos vi-eld b4 A-TND VXALO¥19/.84296G ACOMCEIVHHY
Yoed ding SG'0 OXAL0¥19/.84296S pl1oo vi-ield b4 A-TND OXAL0¥19/.84296S ALOMCEDVHHY
Yoed dig GG0 IMCEDVHHY pIoo yi-1ed [opolA Bussuibul - IMCEDVIHY
yoed dys SG'0 VAALOEL8964296S | did Jop|os yl-1eld p!l papunoli9 b4 A-TND VAALOE1L8964296S AVYOMYL LOVAHY
yoed duys GG'0 OAALOELB89642965 pI1o9 vl-1eld P!l papunoli9 b4 A-TND OAALOELB8964296S AEOMYL LOVAHY
yoed duys SG0 YXALOE1L8964296S | dig Jop|os vl-1eld b4 A-TND VYXALOEL8964296S ACOMYL LOV4HY
Yoed dins GG0 OXAL0E18964296S pIoD vi-eld Wbl4 A-TND OXAL0E18964296S ALOMYL LOV4HY
Yoed dig GG'0 IMPLLOVAHY ploo vi-1eld [opo|A Bussuibul - IMPLLOVAHY
p!| papunolig
yoed duys SG'0 VAAE0YZ9.84296S | dig Joplos vl-1eld Juaun) b4 A-TND VANEQDY 92842965 AVYONVYLOV4HY
JUSISUBI] MO
p!l papunoli9
Yoed dig G660 OANEDYC9.842965 ploo vi-eld ‘uaung b4 A-TND OANEDYC9.842965 NAEOMVYLOVAHY
JusIsuel] MO
. waung
yoed duis GG'0 YXAE0YZ9.84296S | dig Jop|os vl-1eld b4 A-TND VYXAE0Y29.84296S NCONVYLOV4HY
JUsISUBI] MO
oed du . o} -je JuaLng Bi4 A-
Aoed dis GG'0 OXANE0Y29.842965 pIoS vl-1eld JUSISUBI] MO o4 A-TND OXA\E0YC9.84296S | ALOMVYLOVAHY
oed du : o] -je JusLIng apo Bunesulbu -
Joed auls GG0 IMVYLOVAHY ploo yl-1eld JUSISUBL| MOT [SPOA bul Ibuz IMVYLOVAHY
Yoed ding A4 OOAL0Y29.84296S ploo 71-11d bl AIND OOAL0¥29.84296G AE0AYLOV4HY
yoed duis SG0 VAALOYZ9/842965 | dig Jeplos vl-1eld p!l papunoli9 b4 A-TND VAALOY29.84296S AVYOMYLOV4HY
yoed duis SG0 OAALQOY29.842965 pI1o9 yl-1eld P!l papunol9 b4 A-TND OAALO0Y29.84296S AEOMYLOV4HY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Yoed dus G690 | OXAC0.89064296S pPI09 vl-eld WbI4 A-TND OXA20.89064296S | ALOM98LOV4HY
Yoed dis Gg'0 IM9810V4HY pIoo vl-ield |]opojy Buussubul - IM981OV4HY

Yoed duys A4 OOAL0055684296S pIoD yi-11a Wb A-TND OOAL0055684296S AE0A98IV4HY
Yoed duys GG'0 | VAALO0GS684296G | did Jeplos vl-eld P!l pepunoli wbl4 A-TND VAAL00SS684296S AYPOM98IV4HY
Yoed dus GG'0 | OAAL00SS684296S pIoS vl-eld P!l pepunoli WbIld A-TND OAAL00SS5684296S NAEOM98IV4HY
Yoed dus G50 | YXAL00SS684296S | did Jeplos vl-ield w614 A-TND VXAL0095684296S NZOM98OV4HY
Yoed dus G390 | OXAL00SS6842C96S pI09 vl-eld w614 A-TND OXAL0095684296S ALOM98OV4HY
Yoed dis G0 IM98OV4HY pIoS vl-leld l]opoj\ Buusaulbul - IM98OV4HY

Yoed duys A4 OOANE052S5/842965 pIoS yi-11a Wby A-TND O0AE0S25284¢96S | A€0AY.LLOV4HY
Yoed duys G3'0 | VAAE0S2S/84296G | did Jeplos vl-eld P!l pepunoliy Wbl4 A-TND VANE0S2S.84296S AYOMYLLOV4HY
Yoed duys GG'0 | OAAE0SCS.84296S pIoD vl-ield P!l pepunol WbId A-TND OANE0G2SG/84296S | AEOMP.LLOVAHY
Yoed dis GS0 | YXAE052S.84296G | did 4eplos vl-ield Wbl A-TND VXAE0S2¢G/84296S | ACOMY.LOV4HY
Yoed dus G690 | OXAE0925.84296S pPI09 vl-eld WbI4 A-TND OXAE0SCSG/84296S | ALOMY.LOV4HY
Yoed dis Gg'0 IMY/.1OV4HY pIoo vl-ield |]opojy Buussubul - IMYL1OV4HY

Yoed duys A4 O0AE0025884296S pIoS yi-11a Wb A-TND 0O0AE0025884296S AE0AYLOV4HY
Yoed duys GG'0 | VAAE002S884296G | did Jeplos vl-eld P!l pepunoli wbl4 A-TND VANE00258842969 AYOMY.LOV4HY
Yoed dus G630 | DAAE00ZS884296G pIoS vl-eld P!l pepunoli WbIld A-TND OAANE002S884296S NEOMYLOV4HY
Yoed dus GS0 | YXAE002S884296G | did Jeplos vl-ield Wbi4 A-TND VXAE0025884296S NCOMYLOV4HY
Yoed dus G390 | OXAE002S884296S pI09 vl-eld w614 A-TND OXAN\E002S884296S ALOMYLOV4HY
Yoed dis G0 IMYLOV4HY pIoS vl-ield |]opoj\ Buusaulbul - IMYLOV4HY

Yoed duys (A4 OOANE09€.6842965 pIoS yi-11a Wby A-TND OOAE09€.684296G | AE€0ACELOVHHY
Yoed duys GG'0 | VAAE09€.684296G | did Jeplos vl-eld P!l pepunoly Wbl4 A-TND VANE09€.684296S AYOMCELOVHHY
Yoed duys GG'0 | OAAE09€.684296S pIoD vl-ield P!l pepunol b4 A-TND OANE09€.684296S | AEOMCELOVAHY
Yoed dis G50 | YXAE09€.684296G | did 4eplos vl-ield Wbl4 A-TND VXAE09€2684296S | ACOMCELOVHHY
Yoed dus G690 | OXAE09€.684296S pPI09 vl-eld WbI4 A-TND OXAE09E2684296S | ALOMZELOVAHY
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Ordering information

54 ACxxxx, 54ACTxxxx

Yoed dus A4 03AC0€95.842969 pPI09 9l-11d WbI} A-TND 03AC0€96/84296S | AE0A6ELLOVAHY
Yoed dus G9'0 | VAAZ0E€SS/84296S | did 4eplos 9l-leld P!l papunoi9 WbI4 A-TND VANC0€SS/84296S | APOM6ELLOVAHY
Yoed duys G9'0 | OAAC0ESS.84296S PIoS 9l-ield P!l pepunol wbIld A-TND OANC0€GSG/84296S | AEOMBELLOVAHY
Yoed dus G9'0 | VXAZ0£55/84296G | did Jep|os 9l-ield wbl4 A-TND VXAC0€552842¢96S | ACOMEELLOVAHY
Yoed duys G9'0 | OXAC0£SS.84296S pPIoS 9l-1eld WbIld A-TND OXNAC0€G5/84296S | ALOMEELLOVAHY
Yoed duis 90 IM6ELLOVAHY pIoS 9l-ield [opo\ Buusaulbug - IM6ELLOVAHY

Yoed dus G9'0 | VAALOEZ9.84296S | did Jeplos 9l-leld P!l papunoi9 w614 A-TND VAALO0EC9.842969 AYOM6ELOV4HY
Yoed dus G9'0 | DAALOEZ9.84296G pPI09 9lL-leld P!l papunoi9 614 A-TND OAAL0EC9/84296S | AEOMBELOVIHY
Yoed duys G9'0 | VXAL0£29/84296G | did Jeplos 9l-ield WbI4 A-TND VXAL0€29.84296S | ACOMBELOVHHY
Yoed duys G9'0 | OXAL0EC9.84296S pIoS 9l-ield Wbl4 A-TND OXAL0€29/84296S | ALOMBELOVHHY
yoed dins S9°0 IMBELOVAHY pIoS 9l-leld [9po\ Buuissulbug - IM6ELOVAHY

Yoed dis GO0 | VAAEOYSS.84296S | did Jeplos 9l-1eld P!l papunoi9 w614 A-TND VANEOPSS/284296S | APOMSELLOVAHY
Yoed dis G9'0 | DAAEDYSS.84296G pPI09 9l-leld P!l papunoi9 WbI4 A-TND OANEOPSG/84296S | AEOMBELLOVAHY
Yoed dus G9'0 | VXAE0YSS.84296G | did Jeplos 9l-leld Wbl A-TND VXAE0PSG/84296S | ACOMBELLOV4HY
Yoed duys G9'0 | OXAE0VSS.84296S pIoS 9l-1eld Wbld A-TND OXAE0YS9G284296S | ALOMSELLOVHAHY
Yoed duig G9'0 IM8ELLOV4HY pIoS 9l-ield [opo|N Bulissulbug - IM8ELLOV4HY

Yoed duys A4 03NL0229.842965 pIoD 9l-Tla Wb A-TND 03AL0229/84296S | A€0A8ELOVAHY
Yoed dus G9'0 | VAALOZZ9.84296S | did Jeplos 9l-leld P!l papunoi9 w614 A-TND VAAL0Z29.842969 AYOM8ELOV4HY
Yoed dis G9'0 | DAALOCZ9.84296S pPI09 9lL-leld P!l papunoi9 614 A-TND OAAL0ZC9/84296S | AEOMBELOVAHY
Yoed dis G9'0 | VXAL0ZZ9.84296G | did 4eplos 9lL-eld WbI4 A-TND VXAL0229/84296S | ACOMBELOV4HY
Yoed duys G9'0 | OXAL0CC9.84296S pIoS 9l-ield Wbl4 A-TND OXAL0229/84296S | ALOMSELOV4HY
yoed dins S9°0 IM8ELOVAHY pIoS 9l-leld [opo\ Buuissulbug - IM8ELOVAHY

Yoed duys G3'0 | VAAZ0/89064296G | did Jeplos vl-eld P!l pepunoliy Wbl4 A-TND VANAC0.89064296S AYOM98LOV4HY
Yoed dis G890 | DAAC0.89064296S pPI09 vl-ield P!l papunoi9 Wbi4 A-TND OAAC0.89064296S | AEOM9I8LOV4HY
Yoed dis G50 | VXAZ0.89064296S | did 4eplos vl-ield Wbl A-TND VXA20.89064296S | ACOM98LOV4HY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Ordering information

Yoed dis G9'0 | VXAL0L99684296G | did Jeplos 9l-leld 614 A-TND VXAL0L9G684296S | ACOMI9LOV4HY
Yoed dus G9'0 | OXAL0L9S684296S pPI09 9lL-eld w614 A-TND OXAL0L9G684296S | ALOMLILOVAHY
yoed dins S9°0 IML9LOV4HY pIoS 9l-leld [opo\ Buuissulbug - IML9LOV4HY

Yoed dus A4 0308896842965 PIoS 9l-Ta Wb A-TND 03AC08896842¢96S | A€0ALSI1OV4HY
Yoed dus G9'0 | VAAZ0889684296G | did Jeplos 9l-eld P!l pepunoli WbI4 A-TND VANAC0889684296S | AVOMLSLLOV4HY
Yoed dis G9'0 | DAAC0889684296G pPI09 9l-leld P!l papunoi9 614 A-TND OANC0889684296S | AEOMLSGLLOV4HY
Yoed dis G9'0 | VYXAZ0889684296G | did 4eplos 9l-leld Wbl A-TND VXA20889684¢96S | ACOM.LSLLOV4HY
Yoed dus G9'0 | OXAC0889684C96S pPI09 9l-ield W6I4 A-TND OXA\20889684¢96S | ALOM.LSGLLOV4HY
Yoed duig G9'0 IMLS1L1OV4HY pIoS 9l-ield [opo|N Bulissulbug - IMLSG11OV4HY

Yoed duys A4 O3NL06€56842965 pIoD 9l-Tla Wb A-TND O3AL06€5684296S | A€0ALSLOVAHY
Yoed duys G9'0 | VAAL06£S684296S | did Jeplos 9l-ield P!l pepunoliy WbI4 A-TND VAALO06E£5684296S AYOM.LSGLOVAHY
Yoed dis G9'0 | DAALO6ES6842C96G pPI09 9lL-leld P!l papunoi9 614 A-TND OAAL06ES684296S | AEOMLSLOVAHY
Yoed dis G9'0 | VXAL06£9684296G | did 4eplos 9lL-eld WbI4 A-TND VXAL06E£G684296S | ACOMLSLOV4HY
Yoed dus G9'0 | OXAL06£5684296S pPI09 9lL-leld w614 A-TND OXAL06€£5684296S | ALOMLSLOVAHY
yoed dins S9°0 IMLS1OV4HY pIoS 9l-leld [opo\ Buuissulbug - IMLG1OV4HY

Yoed dus G9'0 | VAAZ095/884296G | did Jeplos 9l-eld P!l pepunoli WbId A-TND VANC095/884296S | AVOMLSGLLOV4HY
Yoed duys S9'0 | OAAC095.884296S PIoS 9l-ield P!l pepunol wbId A-TND OANC09G/884296S | AEOMLSLL1OV4HY
Yoed dis G9'0 | VYXA2095.884296G | did Jeplos 9l-leld Wbl A-TND VXA2095/2884¢96S | ACOMLSLLOV4HY
Yoed dus G9'0 | OXAC095.884296S pPI09 9l-ield W6I4 A-TND OXA\2099/2884296S | ALOMLSGLLOV4HY
Yoed diig G9°0 IMLSLLOVAHY pIoS 9l-ield [opo Buusaulbul - IMLGLLOV4HY

Yoed duys G9'0 | VAAZ0169/84296G | did Jeplos 9l-ield P!l pepunoliy WbI4 A-TND VAAC0169.84296S AYOMLGLOVAHY
Yoed duys S9'0 | OAACOL69.84296S pIoS 9l-ield P!l pepunol WbI4 A-TND OAAC0169/84296S | AEOMLSLOV4HY
Yoed duys G9'0 | VXAZ0169/84296G | did Jep|os 9l-ield WbI4 A-TND VXA2C01692.842¢96S | ACOMLSLOV4HY
Yoed dus G9'0 | OXAC0169.84296S pPI09 9lL-eld w614 A-TND OXA20169/84296S | ALOMLSLOV4HY
Yoed diis S9°0 IMLGLOVAHY pPIoD 9l-leld lopo\ Buusaulbug - IMLGLOV4HY
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Ordering information

54 ACxxxx, 54ACTxxxx

Yoed duis G9°0 IML6LLOVAHY S][&9) 9l-ield [opol\ Buusaulbul - IML6LLOVHHY

Yoed dis A4 03A\C061.684296S pI0o 9l-11d oI} A-TND 03NC067.684296S | AE0AL6LOV4HY
Yoed duys G9'0 | VAAZ06Y¥.684296S | did Jeplos 9l-teld P!l pepunoly WbI4 A-TND VANC061.684296S AYOML61OV4HY
Yoed duys S9'0 | OAACO6Y.684296S pIoS 9l-ield P!l pepunoliy WbId A-TND OANC067.684296S | AEOML6LOV4HY
Yoed duys G9'0 | VXAZ06%.684296G | did Jep|os 9l-ield WbI4 A-TND VXAC06¥.6842¢96S | ACOML6LOV4HY
Yoed dus G9'0 | OXAC06¥.684C96G pPI09 9lL-eld w614 A-TND OXA\C06¥.684296S | ALOML6LOVIHY
Yoed diis S9°0 IML6LOVAHY pPIoD 9l-leld lopo\ Buusaulbug - IML6LOVAHY

Yoed dus G9'0 | VAAZ0.S./84296S | did Jeplos 9l-leld P!l papunoi9 WbI4 A-TND VANC0.G2/84296S | AYOMY.LLOV4HY
Yoed duys S9'0 | OAAC0LS..84296S PIoS 9l-ield P!l pepunoi wbIld A-TND OANC0.4G2284296S | AEOMPLLLOVHAHY
Yoed dus G9'0 | VXAZ0.5//84296G | did Jep|os 9l-ield wbld A-TND VXAC0.4S./84296S | ACOMYLL1OV4HY
Yoed duys G9'0 | OXAC0.5..84296S pPIoS 9l-1eld WbIld A-TND OXNAC04G2/84296S | ALOMYLL1OV4AHY
Yoed duis 90 IMYLLLOVAHY pIoS 9l-ield [opo\ Buusaulbug - IMPZLLOVAHY

Yoed dus G9'0 | VAAZ0929.84296S | did 4eplos 9l-leld P!l papunoi9 w614 A-TND VANC0929.842969 AYOMPLLOV4HY
Yoed dus G9'0 | DAAC0929.84296S pPI09 9lL-leld P!l papunoi9 614 A-TND OANC0929/84296S | AEOMY.LOVAHY
Yoed duys G9'0 | VXAZ0929/84296G | did Jep|os 9l-ield WbI4 A-TND VXA20929.84296S | ACOMY.LLOV4HY
Yoed duys G9'0 | OXAZ0929.84296S pIoS 9l-ield Wbl4 A-TND OXAC0929/84296S | ALOMY.LLOV4HY
yoed dins S9°0 IMPLLOVAHY pIoS 9l-leld [9po\ Buuissulbug - IMPLLOVAHY

Yoed dus G9'0 | VAAZ0ZZ.164296S | did Jeplos 9l-1eld P!l papunoi9 WbI4 A-TND VANC0ZC.164296S | APOMLILLOV4HY
Yoed dis G9'0 | DAAC0CZ.L64296G pPI09 9l-leld P!l papunoi9 614 A-TND OANC0ZCL164296S | AEOMLILLOV4HY
Yoed dis G9'0 | VXAZ02ZL164296G | did 4eplos 9l-leld Wbl A-TND VXAC022.L164296S | ACOML9LLOV4HY
Yoed duys G9'0 | OXAcC0cc.L164296S pPIoS 9l-1eld Wbld A-TND OXAC022.L164296S | ALOML9L1OV4HY
Yoed duig G9'0 IML9L1OV4HY pIoS 9l-ield [opo|N Bulissulbug - IML9L1OV4HY

Yoed duys A4 0O3NL01956842965 pIoD 9l-Tla Wb A-TND O3AL01966842¢96S | A€0AL9LOV4HY
Yoed dus G9'0 | VAALOL9S684296S | did Jeplos 9l-leld P!l papunoi9 w614 A-TND VAALOL9G6842969 AYOML9LOV4HY
Yoed dis G9'0 | DAALOL9S684296G pPI09 9lL-leld P!l papunoi9 614 A-TND OAALOL9G684296S | AEOMLILOVAHY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Ordering information

Yoed dis 60 IMGYZOV4HY pIoS 0c-eld l]opo Buusaulbug - IMNGYZOV4HY

Yoed dus 60 VANE009//84296S | did Jeplos 0c-eld P!l papunoi9 WbI4 A-TND VANE0092284296S | AYOMYYZLOV4HY
Yoed duys 60 OANE009.2.842965 PIoS 0c-ield P!l pepunol wbIld A-TND OAANE0092284296S | AEOMYYCLOVAHY
Yoed duys 60 VXAE009./84296S | dig Jop|og 0cz-eld wbl4 A-TND VXAE009..84296S | ACOMYYCLOVAHY
Yoed duys 60 OXNA€009.2.842965 pI09 0cz-ield WbIld A-TND OXAE€0092284296S | ALOMYYCLOV4AHY
Yoed dis 60 IMPYCLOV4HY pIocS 0c-ield l]apo Buusaubug - MY LOV4HY

Yoed dus 60 VAAL02SSG284296G | did Jepjos 0c-eld P!l papunoi9 w614 A-TND VAAL0ZSS.842969 AYOMPYZOV4HY
Yoed dis 60 OAAL0CSS.842969 pPI09 0c-eld P!l papunoi9 614 A-TND OAAL0CSG/84296S | AECOMYPZOV4HY
Yoed duys 60 VXAL02S95/84296S | dig Jeplos 0cz-eld WbI4 A-TND VXAL02SS284296S | ACOMYYCOV4HY
Yoed duys 60 OXANAL02SS.842965 pIoS 0cz-ield Wbl4 A-TND OXAL02SS284296S | ALOMYYCOV4HY
Yoed duys 60 IMPYZOV4HY pIo9 0c-ield [opo\ Bunissulbug - IMPYCOVAHY

Yoed dus 60 VANE06S.284296S | did Joplos 0c-eld P!l papunoi9 w614 A-TND VANED06S2284296S | AYOMOYZLOV4HY
Yoed dus 60 OANED06S..842969 pPI09 0c-eld P!l papunoi9 WbI4 A-TND OANED6S2/84296S | AEOMOYZLOVAHY
Yoed dis 60 VXAE065..84296G | did 4oplos 0c-eld Wbl A-TND VXAE0652/84296S | ACOMOYZLOV4HY
Yoed duys 60 OXNE06S..842965 pI09 0cz-ield Wbld A-TND OXANE06G2284296S | ALOMOYCLOV4HY
Yoed duys 60 MOV LOV4HY pIo9 0c-ield [opoN Buussulbug - IMOYZLOV4HY

Yoed duys 60 VAAL00GG/84296S | dig Jepjos 0c-ield P!l pepunoly WbI4 A-TND VAAL00SS/84296S AYOMOYZOVAHY
Yoed dis 60 OAAL0095/842969 pPI09 0c-eld P!l papunoi9 614 A-TND OAAL00SG/84296S | AEOMOPZOV4HY
Yoed dis 60 VXAL0065.84296G | did 4eplos 0c-eld WbI4 A-TND VXAL009G/84296S | ACOMO¥YCOV4HY
Yoed dus 60 OXAL00952842969 pPI09 0c-eld w614 A-TND OXAL008G/84¢296S | ALOMOYZOV4HY
Yoed duys 60 IMOYZOV4HY pIo9 0c-ield [opo|\ Bunissulbug - IMOYCOV4HY

Yoed duys G9'0 | VAALO8ZZ04296G | did Jeplos 9l-eld P!l pepunoli WbId A-TND VAAL08CCY04296S | AVOML6LLOV4HY
Yoed duys S9'0 | OAALO8CCY04296S PIoS 9l-ield P!l pepunol wbIld A-TND OAAL08CZY04296S | AEOML6L1LOV4HY
Yoed dis G9'0 | VXAL08ZZr04296S | did Jeplos 9l-leld Wbl A-TND VXAL082Z704296S | ACOML6LLOV4HY
Yoed dus G9'0 | OXAL08ZZ04296S pPI09 9l-ield W6I4 A-TND OXAL082Z¥04296S | ALOML6LLOV4HY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Ordering information

54 ACxxxx, 54ACTxxxx

Yoed dis 60 IMELELDOVAHY pIocO 0c-eld l]opoj Buusaulbug - IMELELOVAHY

Yoed dus 60 VAAL0SSSG/84296G | di@ Jepjos 0c-eld P!l papunoi9 w614 A-TND VAAL0SSS/842969 AYOMELEOVHHY
Yoed duys 60 OAAL0SSS.842965 pIoS 0c-ield P!l pepunoliy WbI4 A-TND OAAL0GSG/84296S | AEOMELEDOVHHY
Yoed duys 60 VXAL0S9G/84296S | dig Jeplos 0cz-eld Wbl4 A-TND VXAL0SGGG284296S | ACOMELEDOVHHY
Yoed duys 60 OXNAL0SSS5.842965 pIoS 0cz-eld Wbl4 A-TND OXAL0GSG/84296S | ALOMELEDOVHHY
Yoed dis 60 IMELEDVAHY pIoS 0c-eld l]opo Buusaulbug - INELEQVAHY

Yoed dus 60 VAAL0L2S104296S | did Jeplos 0c-eld P!l papunoi9 WbI4 A-TND VAALO0LZSL04296S | APOMELZLOVHHY
Yoed dis 60 OAAL0L2S1042969 pPI09 0c-eld P!l papunoi9 WbI4 A-TND OAAL0LZS104296S | AEOMELCLOVAHY
Yoed duys 60 VXAL0225104296S | dig Jepjos 0cz-eld wbld A-TND VXAL042SG104296S | ACOMELCLOVAHY
Yoed duys 60 OXAL0.42S1 042965 pPIoS 0cz-ield Wbld A-TND OXAL042S1L04296S | ALOMELCLOVAHY
Yoed duys 60 IMELCLOVAHY pIo9 0c-ield [9poN Buussulbug - IMELZLOV4HY

Yoed dus 60 VAAL09S//84296G | did Jepjos 0c-eld P!l papunoi9 w614 A-TND VAAL09S/2/842969 AYOMELZOVHHY
Yoed dis 60 OAAL099/./842969 pPI09 0c-eld P!l papunoi9 614 A-TND OAAL09G2/84296S | AEOMELZOVAHY
Yoed dus 60 VXAL09G62.84296G | did 4eplos 0c-eld WbI4 A-TND VXAL09S2/84296S | ACOMELCOV4HY
Yoed duys 60 OXAL09S.2.842965 pIoS 0cz-ield WbI4 A-TND OXAL09G2/84296S | ALOMELCOV4HY
Yoed duys 60 IMELZOVAHY pIo9 0c-ield [opo|\ Bunssulbug - IMELZOVHAHY

Yoed duys 60 VANAE0£99/8-4296S | dIQ Jepjos 0c-ield P!l pepunoli WbId A-TND VANE0€99/84296S | AVOMSYCLOV4HY
Yoed dus 60 OANEDNE99/84296S pPI09 0c-eld P!l papunoi9 WbI4 A-TND OANEDE99/84296S | AEOMSYZLOVAHY
Yoed dis 60 VXAE0£99.84296G | diQ 4oplos 0c-eld Wbl A-TND VXAE0€99/84296S | ACOMSYCLOV4HY
Yoed dis 60 OXAE0£99.842969 pPI09 0c-eld W6I4 A-TND OXANE0€99/84296S | ALOMSYZLOVAHY
Yoed duys 60 IMSYCLOV4HY pIo9 0c-ield [9poN Buussulbug - IMGYZ1LOV4HY

Yoed duys 60 VAAZ08G./84296S | dig Jepjos 0c-teld P!l pepunoly WbI4 A-TND VANC08S..84296S AYONSGYZOVAHY
Yoed duys 60 OAANC08S..842965 pIoS 0c-ield P!l pepunoliy WbId A-TND OAANC08G2/84296S | AEOMSYCOV4HY
Yoed dis 60 VXA208G..84296G | diQ 4eplos 0c-eld WbI4 A-TND VXAC08S2/84296S | ACOMSYCOV4HY
Yoed dus 60 OXA\c089..842969 pPI09 0c-eld w614 A-TND OXA\20852/84¢96S | ALOMSYPZOV4HY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Yoed dis 60 IMLPSOVAHY pIoS 0c-eld l]opo Buusaulbug - IMLYSOVAHY

Yoed dus 60 VAAZ0$69.842965 | di@ Jepjos 0c-eld P!l papunoi9 w614 A-TND VANC0S69.842969 AYOMO0YSOV4HY
Yoed duys 60 OANC0S569.842965 pIoS 0c-ield P!l pepunoliy WbI4 A-TND OANC0S69/84296S | AEOMOYSOV4HY
Yoed duys 60 VXNAZ0569/84296S | dig Jop|os 0cz-eld Wbl4 A-TND VYXA2C0569.84296S | ACOMOYSOV4HY
Yoed duys 60 OXN\20569.842965 pI09 0cz-eld Wbl4 A-TND OXNAC0569.84296S | ALOMOYSOV4HY
Yoed dis 60 IMOYSOV4HY pIoS 0c-eld l]opo Buusaulbug - IMOYSOV4AHY

Yoed dus 60 VANE0S860642965 | did Jepjos 0c-eld P!l papunoi9 w614 A-TND VANE0S860642969 AYOMLZSOV4HY
Yoed dis 60 OANEDNS86064296S pPI09 0c-eld P!l papunoi9 614 A-TND OANEDS86064296S | AEOMLZSOV4HY
Yoed duys 60 VYXAE0$86064296S | diQ Jop|os 0cz-eld WbI4 A-TND VYXAE0986064296S | ACOMLZSOV4HY
Yoed duys 60 OXNE05860642965 pI09 0cz-ield Wbl4 A-TND OXNE0886064296S | ALOMLZSOV4HY
Yoed duys 60 IMLZSOV4HY pIo9 0c-ield [opo\ Bunissulbug - IML2ZSOV4HY

Yoed dus 60 VANEDL€9/84296S | did Jeplos 0c-eld P!l papunoi9 w614 A-TND VANEOLE9/84296S | AYOMYPLELOVAHY
Yoed dus 60 OANEQLE9/842969 pPI09 0c-eld P!l papunoi9 WbI4 A-TND OANEDLE9/84296S | AECOMYPLELOVAHY
Yoed dis 60 VXAE01€9.84296G | diQ 4eplos 0c-eld Wbl A-TND VXAE0LE€9/84296S | ACOMY.LELOVAHY
Yoed duys 60 OXNAE01€9.842965 pIoS 0cz-ield Wbld A-TND OXAE01€9/84296S | ALOMY.LELOVAHY
Yoed duys 60 IMPLELOVAHY pIo9 0c-ield [opoN Buussulbug - IMPLELOV4HY

Yoed duys 60 VAALOY69/84296S | dig Jepjos 0c-ield P!l pepunoly WbI4 A-TND VAALOY69.84296S AYONYLEOVAHY
Yoed dis 60 OAALOY69.842969 pPI09 0c-eld P!l papunoi9 614 A-TND OAALOP69/84296S | AECOMY.LEOVAHY
Yoed dis 60 VXAL0¥69.84296G | did 4eplos 0c-eld WbI4 A-TND VXALOY69/84296S | ACOMY.LEOVHHY
Yoed dus 60 OXAL0¥69.842969 pPI09 0c-eld w614 A-TND OXALOY69/84296S | ALOMY.EOV4HY
Yoed duys 60 IMPLEOVAHY pIo9 0c-ield [opo|\ Bunissulbug - IMPLEOVAHY

Yoed duys 60 VANE0955/8-4296S | dIQ Jepjos 0c-ield P!l pepunoli WbId A-TND VANE09S9G/84296S | AVOMELELOVHHY
Yoed duys 60 OANE0955/842965 PIoS 0c-ield P!l pepunol wbIld A-TND OANE09G6/84296S | AEOMELELOVAHY
Yoed dis 60 VXAE0955.84296G | dig 4eplos 0c-eld Wbl A-TND VXAE099G/84296S | ACOMELELOVAHY
Yoed dis 60 OXAE0995/842969 pPI09 0c-eld W6I4 A-TND OXANE099G6/84296S | ALOMELELOVAHY
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Ordering information

54 ACxxxx, 54ACTxxxx

Yoed dis gl IMPP2Z9LOV4HY pIocS 8-1eld lopoj\ Buusaulbul - IMPP291OV4HY
Yoed dis G50 | VAAZOYLLZ64296S | did Jeplos vl-ield P!l papunoi9 Wbi4 A-TND VANCOYL1264296S | APOMSZSZOV4HY
Yoed duys GG'0 | OAACOV.LLC64296S pIoD vl-ield P!l pepunoli wbI4 A-TND OANCOY.L1264296S | AEOMSCSCOV4HY
Yoed dus GG'0 | VXAZO¥.1264296G | did Jeplos vl-ield Wbl4 A-TND VXAC0VL1L264296S | ACOMSCSCOV4HY
Yoed duys GG'0 | OXAC0OV.L1c64296S PIoS vl-ield wbId A-TND OXAC0Y.L1264296S | ALOMSCSCOV4HY
Yoed dis §S°0 IMGZGCOV4HY pIoS vl-ield |opojA Buusaulbul - IMGZSCOV4HY

Yoed dus 60 VAAZ0109684296S | did Jeplos 0c-eld P!l papunoi9 WbI4 A-TND VAAC0L09684296S | AYOMY.SLOV4HY
Yoed dis 60 OAAC01096842969 pPI09 0c-eld P!l papunoi9 WbI4 A-TND OAAC01L09684296S | AECOMYP.SLOVAHY
Yoed duys 60 VXAZ0109684296S | dig Jop|os 0cz-eld wbld A-TND VXA2C01L09684296S | ACOMY.S1OV4HY
Yoed duys 60 OXA201096842965 pPIoS 0cz-ield Wbld A-TND OXAC0109684296S | ALOMY.LS1OV4HY
Yoed duys 60 IMPLS1OV4HY pIo9 0c-ield [9poN Buussulbug - IMPLS1OV4HY

Yoed dus 60 VAAZ0€..964296G | did Jepjos 0c-eld P!l papunoi9 w614 A-TND VANC0€..9642969 AYOMPLSOV4HY
Yoed dis 60 OANC0EL2964296S pPI09 0c-eld P!l papunoi9 614 A-TND OANC0€22964296S | AEOMY.SOV4HY
Yoed dus 60 VXA20€..964296G | diQ 4oplos 0c-eld WbI4 A-TND VXAC0€22964296S | ACOMY.SOV4HY
Yoed duys 60 OXN20€..9642965 pI09 0cz-ield WbI4 A-TND OXNAC0€.2964296S | ALOMY.LSOV4HY
Yoed duys 60 IMPLSOV4HY pIo9 0c-ield [opo|\ Bunssulbug - IMP.GOV4HY

Yoed duys 60 VANAZ066.684296S | dig Jepjos 0c-ield P!l pepunoli WbId A-TND VANC0S6.684296S | AVOMLYSLOV4HY
Yoed dus 60 OANC056.6842969 pPI09 0c-eld P!l papunoi9 WbI4 A-TND OANC0S6.684296S | ACOMLPSLOVAHY
Yoed dis 60 VXA2056.684296G | diQ 4oplos 0c-eld Wbl A-TND VXAC056.684296S | ACOMLYSLOV4HY
Yoed dis 60 OXA\2056.6842969 pPI09 0c-eld W6I4 A-TND OXA\2056.684296S | ALOMLYSLOVAHY
Yoed duys 60 IMLYSLOV4HY pIo9 0c-ield [9poN Buussulbug - IMLYSLOV4HY

Yoed duys 60 VAAL090/884296S | diQ Jepjos 0c-teld P!l pepunoly WbI4 A-TND VAAL090/884296S AYOALSOVAHY
Yoed duys 60 OAAL090.8842965 pIoS 0c-ield P!l pepunoliy WbId A-TND OAAL0904884296S | AEOMLYSOV4HY
Yoed dis 60 VXAL090.884296G | did 4oplos 0c-eld WbI4 A-TND VXAL0902884296S | ACOMLYSOV4HY
Yoed dus 60 OXA1090/8842969 pPI09 0c-eld w614 A-TND OXAL090/884296S | ALOMLPSOV4HY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Yoed dis Sl IMELE9L LOVAHY pIoS 8-1eld l]opoj Buussubul - IMELEIL LOVAHY

Yoed dis Sl VAALOZLZ¥04296S | did Jepjos 8¥-1eld P!l papunoi9 w614 A-TND VAALOZLZY04296S | AYOMELEILDOVAHY
Yoed duys Sl OAALOCLZY04296S pIo9 8v-1eld P!l pepunoli Wbld A-TND OAALOCLZY04296S | AEOMELEILDOVHHY
Yoed duys Sl VXAL0Z12¥04296S | dig Jepjos 8v-1eld b4 A-TND VXALOCLZY04296S | ACOMELEILDVIHY
Yoed duys Sl OXAL0CLZ¥04296S PIoS 8i-1eld Wbl4 A-TND OXAL0CLZ104296S | ALOMELEILDOVHHY
Yoed dins gl IMELEILOVHHY pPIocS 8-1eld lopoj\ Buusaulbul - IMELEILDVAHY

Yoed dis Sl VZAZ0£20264296S | did Jeplos 8¥-1eld P!l papunoi9 w614 A-TND VZA20€20264296S | AYOMSYZIL LOV4HY
Yoed dis gl 0ZAN20€20264296S pPI09 8-1eld P!l papunoi9 Wbi4 A-TND 0ZA20€20264296S | ACOMSYZIL LOV4HY
Yoed dus Gl VAAZ0£20264296S | dig Jepjos 8¥-1eld wbI4 A-TND VANC0€20264296S | ACOMSYZ9L LOV4HY
Yoed duys Sl OANC0€202642965 pPIoS 8i-1eld Wbl4 A-TND OAANC0€20264296S | ALOMSTZIL LOV4HY
Yoed duis Gl IMSYZ9L LOV4HY pIo9 8i-1eld [opoN Buussulbug - IMSGYC9L LOV4HY

Yoed dus Sl VAALOLLZY04296S | did Jepjos 8¥-1eld P!l papunoi9 Wbl4 A-TND VAALOLLZY04296S | AYOMSHZ9LOV4HY
Yoed dus Sl OAALOLLZY04296S pPI09 8-1eld P!l papunoI9 b1 A-TND OAALOLLZY04296G | NEOMSYZILOVAHY
Yoed dis Sl VXALOLLZY04296S | did 4eplos 8-1eld WbI4 A-TND VXALOLLZY04296S | ACOMSYZILOV4HY
Yoed duys Sl OXAL0LLZy04296S pPIoS 8v-1eld WbI4 A-TND OXALOLLZY04296S | ALOMSYCILOVAHY
Yoed duys Gl IMSGYZ9LOV4HY pIo9 8i-1eld [9poN Buussulbug - IMSY291LOV4HY

Yoed duys Sl VYZA20220264296S | did Jep|os 8i-1eld p!l pepunoly WbI4 A-TND VZANZ0220264296S | AYOMY¥Z91L LOV4HY
Yoed dis gl 0ZN202202¢64296S pPI09 8-1eld P!l papunoi9 Wbi4 A-TND 0ZA20220264296S | ACOMPYZ9L LOV4HY
Yoed dis Gl VAAZ02202642965 | did Jepjos 8¥-1eld Wbl A-TND VAAC0220264296S | ACOMPYZ9L LOV4HY
Yoed dus Sl OANC0Z202642969 pPI09 8-1eld w614 A-TND OANC0220264296S | ALOMPYZ9L LOV4HY
Yoed duis Gl IMPYZOL LOV4HY pIo9 8i-1eld [opoN Buussulbug - IMPPCIL LOV4HY

Yoed duys G3'0 | VAALO0LZ¥04296S | did Jeplos vl-eld P!l pepunoliy Wbl4 A-TND VAALOOLZY04296S | AYOMPYC9LlOVAHY
Yoed duys GG'0 | OAALOO0LCY04296S pIo9 vl-eld P!l pepunoli WbId A-TND OAALO0LZY04296S | AEOMPYZILOVHHY
Yoed dus Sl VXAL0012¥04296G | did 4eplos 8¥-1eld w614 A-TND VXAL00LZ¥04296S | ACOMPYZ9LOV4HY
Yoed dus Sl OXAL00LZ¥04296S pPI09 8-1eld 614 A-TND OXAL00LZ¥04296S | ALOMPYZ9LOV4HY
Bunjoeq | (B) ssen @ Bupjiep Buiysiui4 abeyoed | sainjeay saylo |ana Ajenp 0 uid s Jaquinu Jed | s
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Yoed dis 4 0ZN8008586HC96S pPI09 8-1eld Pl Papunoid 614 A-TND 0ZA8008586HC96S (€)
-pen 0oL NEOMSYZY9L OVHHY
Yoed dus 4 OANB008586HC96S pIoo 8v-1eld pen 00l wbl4 A-TND OAANB008586HC96S ALOMS vwwwr SVeLN
Yoed duis c INGYZ9L OVHHY pIoS 8i-1eld [opo|N Buussulbug (e)INSPZY9L OVHHY
Yoed dis Sl VZAZ0520264296S | did Jeplos 8¥-1eld P!l papunoi9 Wbl4 A-TND VZA20S20264296S | AvOMY.LE9L LOV4HY
Yoed dis gl 0ZAN205202¢64296S pPI09 8-1eld P!l papunoi9 Wbi4 A-TND 0ZA20520264296S | ACOMP.LE9L LOVAHY
Yoed dis Gl VAAZ0S202642965 | di@ Jepjos 8¥-1eld Wbl A-TND VAAC0S20264296S | ACOMP.LE9L LOV4HY
Yoed duys Sl OANC0S202642965 pPIoS 8i-1eld Wbl4 A-TND OAANC0S20264296S | ALOMY.LEIL LOVAHY
Yoed duys Gl IMPLEIL LOVHHY pIo9 8i-1eld [opo|N Buussulbug IMPLEIL LOVAHY
Yoed dus Gl VAALOELZY04296S | dig Jeplos 8v-1eld P!l pepunol WbI4 A-TND VAALOELZY04296S | AYOMP.LEILOVAHY
Yoed dis Gl OAALOELZY04296S pI09 8¥-1eld P!l papunoi9 W6l A-TND OAALOELZY04296S | AEOMPLEILDOVHHY
Yoed dus Sl VXALOELZY04296G | did Jeplos 8¥-1eld w614 A-TND VXALOELZY04296S | ACOMPLEILOVHHY
Yoed dus Sl OXAL0ELZY04296S pPI09 8-1eld 614 A-TND OXALOELZY04296S | ALOMPLEILOVHHY
Yoed duig Gl IMPLE9LOVAHY pIoS 8i-1eld [opo|N Buuiesulbug IMPLEQLOVAHY
Yoed duys Sl VZA20¥20264296G | dIp Jop|og 8i-1eld p!l pepunoly WbI4 A-TND VZAZ0¥20264296S | AYOMELEIL LOVAHY
Yoed duys Gl 0ZN\20¥20264296S PIoS 8t-1eld P!l pepunoli wbl4 A-TND 0ZA20¥20264296S | ACOMELEIL LOVAHY
Yoed dis Gl VAAZ0¥202642965 | did Jepjos 8¥-1eld Wbl A-TND VANC0Y20264296S | ACOMELEIL LOVAHY
Yoed dus Sl OANC0Y202642969 pPI09 8-1eld w614 A-TND OANC0Y20264296S | ALOMELEIL LOVHHY
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7 Other information

Date code

The date code is structured as engineering model: EM xyywwz
Where:

x = 3 (EM only), assembly location Rennes (France)

yy = last two digits of the year ww = week digits

z = lot index of the week

Product documentation

Each product shipment includes a set of associated documentation within the shipment box.
This documentation depends on the quality level of the products, as detailed in the table
below.

The certificate of conformance is provided on paper whatever the quality level. For QML
parts, complete documentation, including the certificate of conformance, is provided on a
CDROM.

Table 14. Product documentation

Quality level Documentation

Certificate of conformance including:
Customer name
Customer purchase order number
ST sales order number and item
ST part number
Quantity delivered
Date code
Reference to ST datasheet Reference to
TN1181 on engineering models ST Rennes
assembly lot ID

Engineering model

3
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54 ACxxxx, 54ACTxxxx Other information

Table 14. Product documentation (continued)

Quality level Documentation

Certificate of Conformance including:
Customer name
Customer purchase order number
ST sales order number and item
ST part number
Quantity delivered
Date code Serial
numbers Group C
reference Group D
reference
Reference to the applicable SMD
ST Rennes assembly lot ID

QML-V flight

Quality control inspection (groups A, B, C, D, E)

Screening electrical data in/out summary

Precap report

PIND (particle impact noise detection) test

SEM (scanning electronic microscope) inspection report

X-ray plates

3
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Revision history

Table 15. Document revision history

Date

Revision

Changes

06-Apr-2010

1

Initial release. The information in this data brief was previously published
in a datasheet (document ID 17145).

02-Aug-2011

Added Note: on page 11, Note: on page 12, Note: on page 13, Note: on
page 14, Note: on page 15, Note: on page 15, Note: on page 17 and in the
“Pin connections” diagram on the cover page

23-Apr-2012

Updated drawing Flat-20 on the cover page, added list of tables and
figures, updated title of Table 4 and Table 5, reformatted Section 4:
Package mechanical data and updated titles of Figure 2 to 8 and titles and
headers of Table 6 to 12, updated data of Table 10 and Table 12, minor
text corrections throughout document.

23-May-2013

Updated operating voltage in Features

Updated Table 1: Device summary, Table 6, Table 7, Table 8, Table 9,
Table 10, Table 11, Table 12, and Table 13: Ordering information.

Added Section 6: Other information

09-Apr-2014

Updated ceramic Flat-14 package in Figure 2 and Table 6

Specified MIL-STD-1835 for Flat 14 (Table 6), DIL 14 (Table 7), Flat 16
(Table 8), DIL 16 (Table 9) and DIL 20 (Table 11) packages

Removed “DSCC” from ceramic Flat-20 package (Figure 6 and Figure 10)
Replaced “ESCC” with “QML-V” in title of Table 14

18-Jan-2017

Features: removed “Power-down input protection”

Table 1: Device summary: removed footnote 1 from 54AC521 and
54AC540, added footnote 2, and updated general note below table.
Table 2: Absolute maximum ratings - 54AC series: updated value of V,
parameter.

Table 3: Absolute maximum ratings - 54ACT series: added footnote 1;
updated values of V¢ and V| parameters.

Section 4: Package information: updated layout of this section and
removed superfluous information.

Table 13: Ordering information: updated marking of order code
RHRAC164245K1, added footnote 2, and updated general note below
table.

Table 14: Documentation provided for QML-V flight: updated
documentation information for engineering model.

13-Dec-2018

Added: feature on the cover page, ESD parameter in Table 2: Absolute
maximum ratings - 54AC series, Table 3: Absolute maximum ratings -
54ACT series and new Section 4: Radiations.

Updated: Description on the cover page, Table 13: Ordering information
and Section 7: Other information.

18-Apr-2019

Updated Table 13: Ordering information.

26-Nov-2019

Updated Table 13: Ordering information.
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54 ACxxxx, 54ACTxxxx

IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other
product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2019 STMicroelectronics — All rights reserved
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