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TO S H | B A 32Gbps MUX/DEMUX M£RFF% TDS4A212MXiﬁI TDS4B212MX

Application Note

EHTEEESED
32Gbps MUX/DEMUX E4&H R
TDS4A212MX. TDS4B212MX
i ES

1%
AN MUX (ZERE S /DEMUX (ZEEE ) Mo TDS4A212MX. TDS4B212MX F T ik 2 e

A A P 9 el AR B 00 HEFEEE 3R 1~32Gbps, AI AT PCIe 5.0+ PCle 4.0, CXL 2.0, USB4 Version2.
Thunderbolt™ #1 DisplayPort™ 2.0 2.
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Application Note
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2.1
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2.3.

3.

3.1

3.2.

4.

4.1

4.2. PCTE REFHZIRA oot 14

4. 3. USB  TYDEC S T e et ettt et e et et et et a2 et e et e e e et ee et ea e eee et eae e e e et es e et e e et e e e ee et eu e e et e et e et et ea e ee et eu e e e et e et e et e e eaeaen 17

4. 4. A BT e ve ettt ettt e st R AR A1 A8 e AR A ARttt 20

5. BAZE oo 24

DB BT TR T oottt ettt a et e st b bt et a s b e s s e e s s e A e s s At s e e s s A A s e A st A s s a et b e e et bt b e a st s et s et et a et s st anes 25

HANAIING PrECAULIONS ......oiiiii ettt ettt sttt et s et s e b a2 s s s s s e s s s s s e s et ettt et b e b s e bbb bbb bbb s s s esese s et esesesesesesesesna 26

HEFE
L R <ottt b et b et a b e e b s A s et et e s At n st e s et e e At e et e e et n ettt a ettt e st r e st en e n et en e 6
2 FFBETUSE CHIA 2 M) oottt ettt e et a et e et s s e s s s et s s e st s et s e et s s et s st a et e sttt s e st e et s e s et nen 6
3 BIAECE ] (THALED 75: TDSAA212MX A5t TDSAB2IZ2MX.....ovooiveeiiesiisonissnieseessesssse s ss s ss st 6
4 TDSAA212MX TDSAB2I2ME FUHETATLE (...ooooeoeeeeeeeee e 7
B HIABHR I ..ottt ettt A s e At a st a A e et a At e et e s Attt ettt et st et e s nn et 8
8 ST ZE I BRI oot 8
T MR B BT A ... ovvooee et 9
8 HRBEBEBRIITRIIR M ...ovvoo v 10
O T HR I B I TTARR . cvcveeeeeeee ettt ettt a et a et a et st b et b et a s a et b e a et e A s a st et a et a et e st et s et nasaesnarea 11
10 PCTed HRIESZMIAE TR . ..ottt a et e et s s e et s st s e st s e st e s s n e s et n e s st en e sa et n e s ae s s sass s sensesensersenans 11
Bl 11 MUX/DEMUX [ PCIE JEFHZIN .oocvoeoieieieie et 14
B 12 PCTEB BLIBMITAIZE B oottt 52545 15
13 PCTEE TDSAA2IZMEK FFAELE T <oooooeeoeeeeeeeeee oo s e s s e s e ee e e e e 15
14 PCTEB TDSAB2IZMEX FFAEAE TR <oooooeoeeeeeeeeee oot s e s e s e es s eee e s e e 15
B 15 PCTEA BLIBAITAIAE L o.o oot 16
B 16 PCTed TDSAA2I2ME BPAITZE R o.oooiieeiee ettt s sttt 16
17 PCTed TDSAB2IZMEX FFAEAE T ..o s e e s eee e 16
18 USB Type=C ] MUX/DEMUX IZFHZI M ....ovocveoevoeecee s 17
19 USB4 Version2 BT HTITAIAE B oottt ettt ettt e et et e s e et et et et et e st es s s s s e s s s ee e e e eaeeeaenenns 18
Bl 20 USB4 Version2 TDSAA2I2ME TTANZE B ....ovovocvoeoceeeeeceeeee oot 18
Bl 21 USB4 Version2 TDSAB2I2MX TTANZE B ....vvoeeevoeoceeeeeceeoe oot 18
22 USBA BLIBHLETA ..o e 19
23 USBA TDSAAZLI2MX TP oo e e s e s e e 19
BE] 24 USBA TDSAB2I2MX FPA ....vooovveoceeeo v 19
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Application Note
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26 7E MUX/DEMUX 5154 Z TAIC B L ZR BRI TT IR oottt 21
27 1E TX 15 MUX/DEMUX Z JJTHC L FELZRE R IEITT TR oottt 22
Bl 28 7E MUX/DEMUX P AUTE EE HELZEER I 77 I oottt 23
REEX

T L BRTEBESIFHRIIIAIEEE (1= 04 1) oottt ssss st sttt 7
F 2 PCTed HRIEITTAI S FETHAN ...ttt 12
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Application Note

1. 5l

TR, PCle. USB. Thunderbolt “57idilfEH: 7E PC. RSB T RATER Z R, X g
TERMY R CPU. APELS A B AMBE R RS

SR, PEEEEHEERE, WREE BT, Eaka LRSI S P, WS 5@ B s A 2E i 2
PEAIXFPIRRE, R R H B R T P o R ] B RE

Rk, TE9 R 2250 IR BT il A Y MUX/DEMUX 9 75 ZLR F i, ARFEI = i o FRATIEIAIT & Tl T
PCTe5. USB4. Thunderbolt 4 ZERiFHMIEAN. KHIFE 2:1 MUX/1:2 DEMUX & Z8HFo% TDS4A212MX.

TDS4B212MX .
AXXABAER TDS4A212MX . TDS4B212MX Fr) N2 FH 7~ 451 A 2 B B AR B T I PR v 7 S T
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ERTEEESEO
32Gbps MUX/DEMUX j&=2kFFo< TDS4A212MX. TDS4B212MX
Application Note

TOSHIBA

2. T TDS4A212MX. TDS4B212MX

2.1. ¥id

TDS4A212MX A TDS4B212MX &z 2:1 MUX (ZEEEFES) /1:2 DEMUX (ZEEMEE L) BLIFK. =
IHE S ARSI R R 0~2.0 V. ZHE#ENR 0~1.8 Vpp, AICRFZMZESHO,
WHFHIEHE AN 1~326bps. AJHTF PCle 5.0. CXL 2.0. USB4 Version2. Thunderbolt 4. DisplayPort 2.0
SEEENEA,
-3dB 595 J7THI, TDS4A212MX Ay 26.2 GHz, TDS4B212MX A 27.5 GHz.
PR XQEN16 (1.6 X 2.4 mm) , AT 223 iR i) /N AL .

2.4+0.05
AD+ — BO+ |
AD- A BO- | -

Al+ — Bl+ I _l__ _ g H
Al- A Bl- i 2 =
: ? co+ O |

Co- |
| “T‘/ Ci+
: “T/. C1-
I
| | |
| |
| l |_m m m%m m 1:uI
SEL Control é a é
b Logic i e 3
E 1 *El 2 ﬁ%ﬁﬂ‘ ($"fﬁ' mm) 2
(TDS4A212MX. TDS4B212MX &FH) (TDS4AZ12MX. TDS4B212MX SE@)
+
o o S &
mn m m m
r57 lo! N} T3 51 1ol 10 e
AO+ 1oy ®f ot 18 B1+ AO- o 2} o} 164 CO-
AO- L0} {531 B1- A0+ [{i0] 15| CO+
GND [t} 4] SEL  GND |rit] 143 Ve
Vee |12 i3] OE  SEL |12} 134 OE
A1+ (i3] 123 CO+ A1+ [} 121 B1+
w- BB oo A B glen
' + + 1
~ - - ~—
o 0O O O
B 3 5 HEER (THAE) A: TDS4A212MX A TDS4B212MX3
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TOS H | B A 32Gbps MUX/DEMUX M£RFF% TDS4A212MX1FL‘ TDS4B212MX

Application Note

2.2. B/

TDS4A212MX  F1 - TDS4B212MX ThReAH R, {Hui ¥ HEFUASF . TDS4A212MX K FH A T R B B 5 11 1) v AT =3
TDS4B212MX >R FH v 2. vy A 4 1 i A Je o

B 4 B8 T/ TDS4A212MX F TDS4B212MX ¥ R4 A 5 &% B. C HF—&EBNR Gl .

[o
= @
BO+ | | -1 2 a
A0+ Bl+ E” g fED
2 | ro- B1- @ 2 @
5 LEEN i 5
o Type B
3 | AL+ A |co+ os 3
> | a1- co- . o > Ly
|2 iy
Ci- |
it 11+] 3 3
IT (@] (@]
| TDS4A212MX | | TDS4B212MX |

B 4 TDS4A212MX. TDS4B212MX [RIHLTARLR 4
W 4 Bz, TDS4A212MX ANAFLEATZRAZ X, 1 TDS4B212MX I 75 EAT 2638 X

2.3. Thee

TDS4A212MX FI TDS4B212MX Ji@id SEL i B i HEk C di/EA A dig FIIER R, FRAE AT M 1 2
()X [ A% i 2 705 5

WEAEHET (L) B, SRR, K SEL WENEH (L) B, A M5 B i, & SEL &
BT 4D I, A OS5 ¢ OER. OF

WEANEET (D B, SN, SR TGie SEL NRES, #4394 T WiFiRAs . OF
TARBT O RTHAR R Y 160 wA. RN, THARHRREBCRATRER 10 uA,

1 mOEBRSEHBAZE (n=0. D 1

1 \OE N SEL e (n = 0. 1)
L L An+ #[1 = Bnt 31, An- %01 = Bn- 801
L i Ant B[ = Cnt 301, An- B[1 = Cn- #[1
H (A3 An. Bn M Cn ¥ W T
Toshib ’ 2024-06-26

Toshiba Electronic Devices & Storage Corporation



BEHATEEESED
TO S H l BA 32Gbps MUX/DEMUX j= £k FF3< TDS4A212MX. TDS4B212MX

Application Note

3. IRE
3.1. ffARHIRE?

R [ — ot Z2 A5 5 AR S B AT AT AL PG 55 . 885 S BRI A VI JE BN B, T E
AR AOTAR, DRI FR VAR I o
IR ZME S SER TR . 2R SRS AF . JBE RGN R Beih 5 sCGE R T, AT AR A A5

I

ZfE S e AR ZEN (NRZ) , HEAREWIE 5 Fron, IRIEIEE B L TH AT R a5 .

B 5 HAEHRE 5

HAESEPREOLT, 5255 REAMIR A E R RN, MWK 6 ProsiiRIF H28%E . ETHRT BRI [R) hn<s 25
LG
FEPRAE PR, AT, PR AT R R PR 22 05 S O R .

B 6 SAENMESIRE 6

—AMIREM ST AN, FONEALEIRE (UDD .
T TR P PR S A FR AT
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TOS H | B A 32Gbps MUX/DEMUX M£RFF% TDS4A212MX1FL‘ TDS4B212MX

Application Note

?————1 Unit Interval(UI) }————i
 }
: +

1 [
Eye Height || Amplitude |
1 h |

1
1
1
1

1

1

1

1

1

1

]

1

]

1

- 1
Jitter [
1

1

1

]

]

]

]

)

B 7 BRE AR SRR 7

iR (Eye Height) : IR ZFRIREFEIREE T F ERJFH . ARG TR ERIRNE, AR B2 #ARR
EAESERRIE T, BTE S AR A SR, RS 2o PRI, AT DL AR i 9 e U455 S iR 75 (1532
] o

58 (Eye Width) . BRSERIBIREIAEKTI7 B O vl EASE XS PR R R ZE TR
Flalpbiok, WRTEZE, Kb n] B RFE OL

gl (Jitter) : FBIRARE LT/ PR misk, FIHES TG RN E 2. WS EE, 2T

RACREE AR . BB BRI, 5 S ETHE S TR Z RBEEOR, it e, S8 5 UIEFICR

b, PR IRE R EZENES . Baih 2 MEERGE, SR8 T (GBEED .

EJHESIE] (Rise Time) : bEFFRFELZFFHEM L (00 — H (1) AP L E R .

TEEISE] (Fall Time) . TFRERHELZIGHIEM H (1) — L (0) HHpras FE .

VEIGTEZ B T A2 1 IR fE R

Ubah, A — R BB (Mask Test) XFHRFF M HEAT & VPN 1715

AR o K B B B AR v E R R FE IR L, 3 SIRBEIRCE EE, WHE AT S braE R U5 . BBGE R N
FEWBONL, ATHT R, AITAE S SEER 2% .
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Application Note

B 8 HR BIBCIA ] 8
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TO S H I B A 32Gbps MUX/DEMUX K2R FF3< TDS4A212MX. TDS4B212MX

Application Note

3.2. TDS4A212MX. TDS4B212MX HJHR &

i FH 22255 7 TDS4A212MX. TDS4B212MX FIREAS AT 7 R BSR4l

PR, S PEAR AR = b B0 IR IEAT 2SR N AR R DA BR AR 2 400RE , AT ZRAR T 7= i Sl A R P o [RJRE
ARG T TR AR A AR (BB AR .

ZHLUEACR A MEGTRONG A4 R . FLERAR SR ERER A T 1. 95mm V BUZEHEAS .

ZHLEAAZ AL S P M AE N R 2R BETE, BRI ATE A0+ 5 COE i I 2 [ EAT M &

Throum Pui \
MEGTRO‘%

B 9 M-I iR BRI PG 9
(FZ: HEKR f: 7P EE50

Through Board PCle4 | TDS4B212MX A0-CO PCle4

,(:Sroow _’Mo m’aﬁi;j@:‘:m '\:B"" om’“’w‘iil:"]@(‘;".

B 10 PCle4 HREISZMIZER 10
(kE: HEWR A: TDS4B212MX)

BEJm, o3BT 7 i AR BB AR IR s IR DEALE R (TTD o RJA, 7 i 2R R SO sk 25 ELIEAR 1)
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TOS H | B A 32Gbps MUX/DEMUX M£RFF% TDS4A212MX1FL‘ TDS4B212MX

Application Note

B, RES~HIEPRSEZRE (AEye Height) IR E (AEye Width) A TJ W& (ATD .

+ 2 PCled HREIVPARSSREA4E 2

L3 ET 54 A :
WA R % Bye Height | oo (o) | ABE (o) | 17 (ps) ATT (ps)
(mV) (mV)
HiEMR 839 - 59. 86 - 4.55 -
TDS4B212MX 758 -81 59. 28 -0.59 5.41 0. 86
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TOS H I BA 32Gbps MUX/DEMUX M£RFF% TDS4A212MX1FL‘ TDS4B212MX

Application Note

4. NH
4.1. WEAKEOD

TDS4A212MX A1 TDS4B212MX &g Z4r 2:1 MUX (ZREHES) /1:2 DEMUX (ZEEMEH , sTHTENEA
[F 12 2 A Y55 .
EAEFATAE) SOT TE “TarfSOI™” AN, Sl TR M m s, w7 32Gbps MR IE R N #

Mo

BEAh, ESEPLT R I R R YE R (0~2.0 V) RIZEDE S HRIENE (0~1.8 Vpp) , AN T % s i 4
e

WHE TN O:

PCle Gen 5.0, 4.0, 3.0, 2.0, 1.0
CXL 2.0, 1.0

USB4 Version2

USB4 Gen 3. Gen 2

USB3. 2 Gen 2. Gen 1

Thunderbolt 4. 3. 2

DisplayPort 2.0, 1.4. 1.3, 1.2
SAS 3.0
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TOS H I BA 32Gbps MUX/DEMUX M£RFF% TDS4A212MXiﬁI TDS4B212MX

Application Note

4.2. PCle BRI

T MUX/DEMUX P CPU 524N PCle 4fifli 2 [ALEREI 715 .

4R PC MRS ASHIMG, MFEY JE PCle FHMENT, CPU [ PCle BIEBTTAEA L. (EXFIHEM T, wdH]
MUX/DEMUX K¢ CPU #E#:2|Z A~ PCle #fif. 40, 4 CPU ) TX A1 RX % 16 JHIETAH 8 il HizEH2
PCle kY 1, MAEKRAN 8 MWIELE PCle 1M 1 5 PCle ikl 2 AN, T T EPRER:
2:1 MUX/1:2 DEMUX.

TDS4A212MX/TDS4B212MX AN RT YJk 2 ANiliE, HUEAE CPU &5 PCle M2 [MACE 8 A#SfFED AT sLoliE
Bz

WFFR, TE MUX/DEMUX A8 ARG LAY, DAIRMEIE M i LB,

TX x8

RX x8

PCIe Slot 1

TX1 x8

RX x8 RX1 x8

[ ” TXx8 @—

PCIe Slot 2

RX2 x8
TX2 x8

11 MUX/DEMUX HJ PCle MFH 7 11
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32Gbps MUX/DEMUX B£&FF>< TDS4A212MX. TDS4B212MX
Application Note

PCTe5 MIHREIPEAL &5 R W R Frow.

Through Board PCle5 I

PCle5
32Gbps NRZ
1Vp-p (Z#)
PRBS-7

313ps 2505 88ps 125ps 625ps

2oou_Joou | @O 3

TDS4A212MX A0-CO PCIe5

TReal-Time Eye
919.678 kUl
1 Wfms

12 PCle5 EIBMRIPAEE R 12

TDS4B212MX A0-CO PCIe5

Real-Time Eye

919.676 kul
1 Wims

== * ' —— "
-3I35-7 = -zsap -188ps -125ps 625ps. 00s 625ps 125ps 188ps 250ps 3‘3:‘0% 3“", zsnp -188ps -125ps 625 ps. 00s 625ps 125ps 188ps 250ps SIJ:”"(':’D
[200u1 Jo.our \@O)U\ |200ut [ooul L@G)ﬂ\
13 PCIe5 TDS4A212MX PPAti&5E 13 B 14 PCIe5 TDS4B212MX 1PAiti%s & 14
R 3 PCle5 HRAEVEALSEREA4N 3
P4 AN REEE | ARERBE | e o | amE o |17 Gs) ATJ (ps)
(mV) (mV)

JERE:Y 826 - 28.81 - 4.14 -
TDS4A212MX 675 -151 28.76 -0. 05 4. 33 0.19
TDS4B212MX 678 -148 28.91 0.10 4. 20 0. 06
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TOS H I BA 32Gbps MUX/DEMUX B £ TF 3% TDS4A212MX'\ﬁI TDS4B212MX

Application Note

PCTed MIHREIPEALZE H a0 NFw.

Through Board PCle4

i o,

PCle4
16Gbps NRZ

1Vpp (ZEz@h)

“se %ipm s, »e

@0 Woos <OPI@ v Wiow  eIOTAl@<a

B 15 PCle4 BELERIPALSERE 15

TDS4A212MX A0-CO PCIed4
i t : i

]

TDS4B212MX A0-CO PCIe4

[

CCrETTE om0 | T~ T = T O [ T
& 16 PCIe4 TDS4A212MX P45 16 K& 17 PCle4 TDS4B212MX Pfh&EE 17
R 4 PCled HREVEAEEE Y 4
i A TR
PP 45 LA 41 R i MR IR% (ps) A R%E (ps) TJ (ps) AT] (ps)
(mV) (mV)

JEREERY T 839 - 59. 86 - 4.55 -
TDS4A212MX 758 -81 59. 28 -0.59 5. 41 0. 86
TDS4B212MX 741 -98 59. 18 -0.68 5. 69 1. 14
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TOS H I BA 32Gbps MUX/DEMUX B £ TF 3% TDS4A212MX\W TDS4B212MX

Application Note

4.3. USB Type—C RLFAH

24 USB Type—C 75E ik IE AR, EERFIUTTR. BT USB Type—-C MI¥i T AN 1L, Foi&Wh—J7 l#R
EeI R E S, KSR MUX/DEMUX HEATIE R PI#t. JilE CC ¥nf-HlE, Jhr USB #&] IC EFE
MUX/DEMUX (13 Hi&EHz . T 2h tH FEHURS & &R P gt Type-C 2R 858 &E B

\ Device Board
Ci+
A2 Al10

A3 All Al+
MUX |A1- RX | |RX
Bi+

Host Board /
AO+
[T/\x> X AO- | DEMUX

TT TP
TT TT

B2 ¢ g B10

B3 § 8 11 8t
(] (]
1*2 o 1 v

Host E USB cable E Device
/B1+ é_ | é CO+ \
[ [
o |8 5
B10 = S B2

Al+ —| I Al+

RX RX At- | MUX DEMUX | A1- ™ <x
Cl+ BO+

A1l A3—|

ci1- BO-

\ A10 A2—| |— /

B 18 USB Type—C ) MUX/DEMUX RiF7~%1 18
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EATEEESED
32Gbps MUX/DEMUX B £RFF>< TDS4A212MX. TDS4B212MX
Application Note

USB4 Version2 FHR EIVEAL S5 S a0 Frs.

USB4 Version2
40Gbps PAM3

| 973.869 kUl

1Vp-p ()

Through Board USB4 Version2

918

312ps 234

[z00ur Joour 10) a

1565

|| TDS4A212MX AO-CO USB4 Version2

Real-Time Eye
| 973.868 kUl
| 1Wfms

181ps

B 19 USB4 Version2 EEMITAELEER 19

391ps 312ps BAps 1565 156ps BAp

[zo0ut Joou | @QO» 3]

781ps 005 781ps

& 20 USB4 Version2 TDS4A212MX YRfEHEZEER 20

TDS4B212MX A0-CO USB4 Version2

Real-Time Eye &=

-640 mV |

ﬁ“u @ |

391ps S12ps -BAps -156ps “781ps 005 181ps 156p5 Bap 32ps

foou Joou  |@O> 8|

B 21 USB4 Version2 TDS4B212MX IFAHZEER 21

R 5 USB4 Version2 HREIVEALLE A4 5

. IR & A IR AR5
TRAk 45 5L 20 iR R R R (ps) R5E TJ (ps) ATJ (ps)
(mV) (mV) (ps)
= 406 - 24. 84 - 14. 49 -
JE T FEAR
1 404 - 25. 02 - 14. 25 -
= 370 -36 22.16 -2.69 17. 35 2. 86
TDS4A212MX
fi& 370 -34 22.52 -2.50 17.11 2.87
= 380 -26 22.22 -2.62 17. 38 2. 89
TDS4B212MX
1 376 -28 22.22 -2.81 17. 11 2. 86
18
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TOS H I BA 32Gbps MUX/DEMUX B £ TF 3% TDS4A212MX'\ﬁI TDS4B212MX

Application Note

USB4  FHR B PEAL &5 SR a0 F s

Through Board USB4

f , ;
USB4 | o
20Gbps NRZ "
1Vp-p (E5) e
e
& 22 USB4 EIEM DI 22
TDS4A212MX A0-CO USB4 TDS4B212MX A0-CO USB4

SO [N | SO

5005 “00p 30058 20088 3008 008 Wops 2000 2005 00 som (@) Sl SO e e o eeeed 803 Wbes - Bom 000 400m o @)
@ 0pw [ss4p  |@zoowt oour |@> 1) D@ 20008 o0 <JO> @200t Wfacfoour  W]OJA] @< 8
& 23 USB4 TDS4A212MX TR 23 K 24 USB4 TDS4B212MX ¥4 24
# 6 USB4 FREIVFALPEAE 6
3 A BT
Pt B4 RERE RERE MR% (ps) A BR%E (ps) TJ (ps) ATJ (ps)
(mv) (mV)

HiBER 810 - 47.81 - 3.78 -
TDS4A212MX 743 -67 47.19 -0.63 4.79 1.01
TDS4B212MX 728 -82 46. 88 -0.94 4.74 0. 96
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TOS H | B A 32Gbps MUX/DEMUX J=£8FF3< TDS4A212MX. TDS4B212MX
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Handling Precautions

Toshiba Corporation and its subsidiaries and affiliates are referred to below as "us."
The hardware, software and systems described in this document are called "this product.”

¢ The information contained in this document, such as information about this product, is subject to change without notice due
to technical progress or other reasons.

e Reproduction of this document without our prior approval is prohibited. In addition, even if this document is reproduced with
our prior approval by a document, we do not make any changes or delete it.

¢ Although we make continuous efforts to improve quality and reliability, semiconductor and storage products generally may
malfunction or fail. When using this product, you are responsible for providing safety design necessary for your hardware,
software, and system so that any malfunction or failure of this product will not result in damage to life, body, or property.
Before you design or use the product, please read and follow the latest information regarding the product (this document,
specifications, data sheets, application notes, semiconductor reliability handbook, etc.) as well as the instruction manual and
operating instructions for the device in which the product is used. Also, if you use the information given in the product data,
figure, table, etc. in the above documents, such as technical details, programs, algorithms and other application circuit
examples, please fully evaluate the product alone or the entire system of yourself to determine whether or not the product is
applicable at your own risk.

¢ This product is neither intended nor warranted for use in equipment that requires a special level of quality and reliability, or
whose failure or malfunction may cause bodily harm, serious property damage, or serious impact to society (hereinafter
referred to as "specific application"). Specific applications include, but are not limited to, devices related to nuclear energy,
aviation and space equipment, medical devices (excluding health care), in-vehicle and transportation equipment, trains, ships,
traffic lights, combustion and explosion control devices, safety devices, elevators and escalators, and power generation devices.
We assume no liability for use in specific applications. For more information, please contact our sales representatives or via our
Web contact form.

* Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

e The product may not be used for any product whose manufacture, use or sale is prohibited by national or international laws,
regulations or orders.

* The technical information contained in this document is intended to illustrate the typical operation and applications of the
product. It does not provide any warranty or licensing of our company or third parties' intellectual property rights or other
rights when using the product.

* Unless otherwise provided in a written agreement or in a specification agreed between you and us, we make no warranty,
express or implied, with respect to the Products and technical information, including, but not limited to, functional warranty,
merchantability warranty, warranty of fitness for a particular purpose, warranty of accuracy of information, or warranty of non-
infringement of third party rights.

¢ Do not use this product, or the technical information contained herein, for purposes such as the development of WMDs, for
military purposes, or for other military purposes. You must comply with all applicable export laws and regulations, including

without limitation the Foreign Exchange and Foreign Trade Control Law and the U.S. Export Administration Regulations, and
follow the procedures required by such laws and regulations.

e For details such as RoHS compatibility, please contact our sales representatives for each product. Please use Renesas
Electronics products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled
substances, including without limitation, the EU RoHS Directive. We assume no responsibility for any damage caused by your
failure to comply with such laws and regulations.

Toshiba Electronic Devices & Storage Corporation
https://toshiba.semicon-storage.com/ap-en/top.html
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