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CMOS #iFSEmBEEESA
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BEhoMg
ik

A THREMTE ST E R FAFLSH DSI BB AR E (& DSI#EER—AR) EAN
# — DisplayPort™ #1557 9 TC358770AXBG_TC358777XBG ith B

HZITIR LT TR

TC358770AXBG 5 TC3587777XBG Z [BlHIM— AR EHETHERT.

TC358770AXBG HyEf2E F 5.0mm x 5.0mm, EEkiEEHN 0.4mm. T
TC358777XBG gy A 7.0mm x 7.0mm, (E¥KEEEH 0.65mm.

TC358770AXBG_777XBG > #F MM 4-H#E181E DSI Y0
— 4-18;E DisplayPort & 5#l. &5 DS| &R B EH EREPUR
1L 1 Gbps FIHHE, SIHMANBEEMERIX 8 Gbps.
Y SSEBR AT ASI B A 0-y 1-y 2- 3-BR 4-#IEHiE. DP X8R AI7E
1.62 3 2.7 Gbps ¥IIRLLFE, &RAHH BIBEHIRE A 8.64 Gbps.

DP % il geid@id £ 5%8% 1-. 2-8¢ 4-BETIE.

BirARS

TC358770AXBG ZFHIREM T H E1L N A IERS EHIE

24 (8% 18) @60fps K DisplayPort &R~
R

e TC358770AXBG_777XBG BHEIL TAR :
< MIPI® DSI ki 1.02, 2010.01.
< MIPI® D-PHY ki 1.0, 2009.05.
< VESA DisplayPort™ 5, BR7 1.1a,
2008.01.11.
& MFHEIRIP LLC, HDCP, KR 1.3,

DisplayPort™ &£3ThR 1.1, 2010.01.15.
e DSI| 1523
< FEW 4-¥i71@E DS| #&ik £, RERFEEEOX

B E1E 4, ‘I%% 1-y 2-. 3- 5 4-#IRBIER
BHo

> BRBENRKEHIREAN 1 Gbps.

<> SN BUERR R : RGB-565. RGB-666 #
RGB-888.

< HERD DSI V1.02 #3EZA: 16-1iL YCbCr
422,

S PR EIIER

<& 7 DSI M/ A SHIRHERE, LUTH
TC358770AXBG_777XBG K EHHMIE R RHR.

< fEXf TC358770AXBG #1T#HRIZZ I, FEE DSI
IR EERAT4 (DSICIK) BXMEREL R oh

(RefClk) .

TC358770AXBG

P-VFBGA100-0505-0.40-001
EE:40 mg(#AE(H)

TC358777XBG

T DSl

P-VFBGA80-0707-0.65-001
EE:65 mg(#AR(H)

45y ¥43 DisplayPort &77#1, 7 4 Gbps BT TEBIiT B 4-BUREEL B HEFEK,

X DSI %k, AIIKE) ik 2560 x 2048 x

o DisplayPort™ FthiE/ % §3#1
4 VESA DisplayPort™#5:, kR 1.1a.
- Ee4E®E A 1.62 5% 2.7 Gbps, HBIERTIHN 0.4,
0.6, 0.8 1.2V, Fi/MEKFERO, 3.5 = 6dB.
- DP E#&iK EH 4 ZBERTAH, AIE 1-. 2-3% 4-
BERE T TR,
AUX BiEFRFREL4FZ /5 1 Mbps.
<> L|5Z¥|J DSI $8RA BIET,
TC358770AXBG_777XBG HFSIBUEEFIRE
Z| DP EriRIG&RETH, LUMEHITRL (2
DisplayPort™ $4387FS8F4h, LSCIk) BHIiEIT
=R
< SSCG A& 30 kHz BHILUR L EMI.
< N E PRBS7 £ k2 7E T DSI MIARFR TR
DisplayPort™ $%2% .
& MEBX&IES L% = WIE DisplayPort™ #19.
{ 3 # HDCP %%, K7 1.3, DisplayPort™ &3
b 1.1,
< X ASSR (ZERMFENZE) AT eDP &R
o
- R%i%3759% ASSR_Disable 31BI EFiEZE NIF
VSS 10 5|f0, @518 E4, LIS H eDP RRiR
#1 ASSR
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- BIAIF VDDS 518, 4n5[k) D5 RIRE)
ASSR_Disable 5|8, LAfEF DP ERiRANZEF
ASSR

- RGEMIEEUETT ID FE, 0x0500[7:0]:

> 0x01 R<KMH eDP B~iR, NiZE eDP B~
¥ DPCD Z7ZfiL 0x0010A[0].
> 0x03 iR EEI% DP B/R~iR, ANIKE DP B7R
¥R DPCD Z 4L 0x0010A[0].
o I°C A0
< ZFFIEE (100 kHz), 1RiE(400 kHz) FnEBIRES
(2 MHz, BURT SysClk 351%)
> SMNER 1°C EHBES @S %% O8]
TC358770AXBG_777XBG HNE&175E.
<> T B EEE.
<> TC358770AXBG_777XBG Miw it 0x68
(Zi##) 1101_000x) EHe, EEHEIx=1; BA
Bt x = 0. AJ4¥ SPI_SS/I2C_ADR_SEL 3|Bh& =S
i, RUEMNEHLEE S OXOF (Z il
0001_111x),

e SPI \#ZEO
& ZEMHLEESIE.
< BFshiR AR 4E SPI MODEO(#R 4= 0, #{i
=0),
<> fEEMK /N 48 L.
< mAFTIRE A 30 MHz.
o H4FENO
< 32FF 128 2 TDM(BY 5 Z B8 B A IR .

< TDM 2R BEBHF 2, 4. 6 71 8 BIEMFINHIE.

< X#5 16, 18, 20 8 24-1if PCM S5BUIEF

> TEERAESNE fs: 32, 44.1. 48, 88.2, 96.
176.4 & 192 kHz.

< 512 * fs FIL KA B E - BUETRBI FonAT
$hETE)8;, LUE DisplayPort™ & RiRAEE RS
=pLNE

< ATEEMEEIEN IEC60958 JRZASALFN preamble
3.

o #R1E

< MR DSI 8% 0 (DSI0). I°C ks, SPI &
#%f TC358770AXBG_777XBG #{T4iz.

<> TC358770AXBG_777XBG A EHIZH “BRFES
F88, “20-fi AuxAddr 1 16-=F%5 AuxData, L
{Eiia) DisplayPort™ & ;~4R#9 DisplayPort™ ¢
EHIE. DPCD. Z7EFE.

> ENBISTATRBIE D AAAR DSI FSNEL BT -

FNAERMT AT ST BERRITO R :
- E-AW: A2 (ER) YBREIREESIRIEN
DSI0, AMEESRFAN DSI1.

- BB B% (Fkh) %=1EdE DSI0fF%, m
FTFHKFIET DS fFix.
> §—HNGEHEMN 12 64 R AT RIEN.
> FRGEREN/SHEMIEIESNAERAE
A DSI R Z B A ARE. Xf4Fa5
TC358770AXBG MgEE X, UXIFAEER
WIRBEE .

- HEEREZE, WTE%DSIHEE, BNENES
RESTITRBIRE A B — MU RIEERN. B
2, RE DSI#FREUER,
TC358770AXBG_777XBG X #%%# DSI #iEa/
HE1TEE,

<~ TC358770AXBG_777XBG th =R EMIEEH
S HES AT F . EHATELIE/ 4
FRALSTHERT I, GNHERTA/EIBFERORTEE. £
MASHEIRSIRERE, RITHhEEE
TC358770AXBG_777XBG #i#id HSS X &1T7
BRBFHITH R

- 7EF% DSI gz 8], EHRAETNER ST
HERARE—ITISNEE

- FEHRERATSHE TN B LR E TR/ A

(HSS, BF HSS,) BahHSS, (HSS DSIO #
#EE) F1HSS,; (HSS DSI1 #iE€E).
> “BIR“FRRTE+ /-5 Mt EhERALA

- %% DSI #5858 Hsync BEz [BHIATH . HSS.
IRE T B — NI STmET B FUERS B — ML
$H4TRTIE) .

> BIENRA—HRR R, MRS DSI
HERSETED, MMRGLIEX FEAETEERS .
> B, EE 50 ppm ¥ HOAT iR .

- EiN% DS #BE N &% HSS FLSAEER .
RETRAF, ENATLIE HSS SMnEER
ZEFEARRIKENZE B RIES.

& EEXE BRI AT,

TC358770AXBG_777XBG S MRS,
B4 DSI$ER—, EHEZE ) DisplayPort™ 1
SR

o Af4hiE:

<> SNERECHERTSD (RefClk) FASRIREH PLL, A4
DisplayPort™ #4&5%/1& Z A h

(StrmClk/PixelClk) Fni&iEFFSaTsH (LSCIK).

- ¥ DisplayPort™[E]# (StrmClk %1 LSCIk) Bt
IR .

- RefClk SR 1 E: 13, 19.2. 26, 38.4 MHz.

< BN, AIMEA/ 44 DSI DSICIK LLE X RefClk
HIURENER A PLL, MT4ERERTERT$.,

- DSI ByteClk B AT LA
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> 3 (113.2+3 = 38.4)
> 4 104+ 4 = 26)
> 5 (6 +3 = 19.2)
> 9 (11?—: 9 =13)
o B[R

< MIPI® D-PHY 1 DP PHY: 1.2V

> Atx: 1.2V

< DP-PHY: 1.8V

< 1/0: 1.8V ~3.3V (Fi§ 10 5|R1f
REFR AR

< HPD 5| B 33V

o IhiE (HBIKMH)
< BERRIRZS, RESX BH
- 12mwW
< HANRIT:
- 2560 x 1440 x 24@60fps
- W DSIRx, E&HE@3.7Gbps
> PIEEHERE 31mW
- A%
> 165 mW
- DPTx (4 ZiBiERERIERE A 2.7 Gbps, HE
BENH 0.4V, TMMMEKFE)
> 168.5 mW
- RBINE =364.5mW
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B T e, 7
L BB T oo e — 8
2 BB oo 10
I/ - 10=] )| SRRSO 14
3.1 TC358770AXBG Bl B .o eeee oo e e e e e e, 14
3.2 T CB587 77 XBG Bl B B oot 15
3.3 TC358770AXBG Sl BERIREE .o e 16
3.4 TC358777XBG BB AMEEIREEE oooeeeeee e 18
A B s 20
R = R L 22
Bl B R T B R R T B e oeeeeeeeeeee e eee e ee e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e en e e 22
5.2 I E BRI oo 22
LR I =5 =2 At 1 - SRR 22
B BT T IR T oot 23
RESTRICTIONS ON PRODUGCT USE ..ot e e et 24

Iy

i [E— %5
1.1TC358770AXBG_777XBG BBERIFAIE] ..o 9
1.2 TC358770AXBG_777XBG FFHEBIFITIEE ....ocveeeeeeeeeeeeeee et 9
3.1 TC358770AXBG S H I E (TRALED oo, 14
3.2 TC358777XBG A SIBIFE (THARED) ceoeeeeeeeeeeee e, 15
4. AT C358770AXBG F 2 R T oo e, 20
4.2 TCBE87 7T XB G T R T oottt 21

K

=IE—0T
2 3.1 TC358770AXBG THBE B BTl oo e e 16
2R 3.2 B I R oot e e e er e 17
3 3.3 TC358777XBG T S TR oo 18
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2 41T C358770AXBG T 2 G oo e e 20
2R 4.2 TC3587 7T XBG E At .o ee e 21
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. MIPI 2 MIPI Alliance, Inc. B9 ER
. VESA, VESA logo #1 DisplayPort Elfr 25N FirEhS B @R,
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SE 30k
1. MIPI D-PHY, “MIPI Alliance D-PHY #1358, hgZs 1.00.00 2009.05.14"

2. MIPI Alliance DSI #x:#, k4 1.02.00, 2010.06.28
3. VESA DisplayPort #x (hiA&1, 1&iThii1a, 2008.01.11)

4. VESA#Z N R .DisplayPort (eDP) #7A4E (hg7Z<1.1-2009.10.23)

5. IFAEMRIP LLC, HDCP (K7 1.3, DisplayPort f&3Thg 1.1,2010.01.15)
6. I°C BLHTE, A 2.1, 2000.01, ¥FEES&

7124 2016-09-01



TOSH I BA “%jc TC358770AXBG_TC358777XBG

1. BN

ARTHRERISE ST EE AR AR NI STI L DSI #iER (W& DSI $#ERNE—/Y DisplayPort™ #1357
) B9 TC358770AXBG_777XBG i B TAE#HT Ti¥4mi% AR

TC358770AXBG 5 TC3587777XBG z [alfIMi— A EIE TR R, TC358770AXBG %
R~ 5.0mm x 5.0mm, (2¥kEFEH 0.4mm. T TC358777XBG ##ER T3 7.0mm x 7.0mm,
Y23KkI8] 38 9 0.65mm.

TC358770AXBG_777XBG B A MY K 4-HFEBE DSI BB —6 4-8BiE
DisplayPort™ % 8341, S5 DS| #E H1EiRE AP AEIFBUREFIA 1Gbps MR, SHMAHKIERG
HIRZRIA 8 Gbps. F5 DS| HWERERATLURIIEA 0-v 1-. 2-. 3-3% 4-HiBEE. DP Fif
BRAIFE 1.62 3 2.7 Gbps Y#LL4FR, HAMHEBEERIEEN 8.64 Gbps. DP &Gt 5T
FHERE 1-. 2-5% 4-BIET1E.

B+RR A 2E 2 #E DisplayPort™ Z/RER, 7 4 Gbps BT AEIT B4 4-HiRiREARIH
k. TC358770AXBG Zi#EiE W DSI ##%ik/3 AN A BRI EERESR, UK
5] 2560 x 2048 x 24 (% 18) DisplayPort™ R R E R @60fps.

DSI £#.XFH DSI BRAKEHEEIEH /B E TC358770AXBG_777XBG it F »
TC358770AXBG_777XBG R EHIRMLERFAS FS, LUsHl (494) DisplayPort™ & REHRAY
DisplayPort™ BCE#(#8. DPCD. FF8. AFHNBNXLEFEFEFEZ/E, TC358770AXBG
FriaBhiRE R4 EAY, 5 DisplayPort™ B/REARIHITIEIE. TC358770AXBG_777XBG X
HpAIER, X 1°C mEHER,

TC358770AXBG_777XBG X #W 5 DSI §£8%. @iIRA DSI@AEE (2 8% HEL,
FHEENEILEN TC358770AXBG HFas. IEIEEE H#E#EE 0 LAY DSI REEINFERIES
iBEEH. @i TC358770AXBG M HF 4 LIl &4, EHLILAESE) DisplayPort™ 2R
EHR DPCD R7AEF 725, )X DSI #EiEEMN R AIEIBEKEREIE 8 1.

#id I°’C 24X TC358770AXBG Mt 0x68 (1101_000x) #{TH ik, FHLITEEHA]
TC358770AXBG Z7788f1 DP R/RE4R DPCD &2, X TC358770AXBG #{T4RIZZ A,
ShNERECERTSh (RefClk) 3¢ DSI $#i8=iER (HS) BHhEZE#H{THIHE. RefClk {XPETF 13, 19.2,
26 3% 38.4 MHz.

TC358770AXBG_777XBG &F SPI \EimO, AENEEEZ=IRRE, UNFTEHRHITHEIZ.
BT SPI w05 PCig OLASIM, B, EHREFEA—IMABIKO. °'C NBiHOERIAE
RTEY, MmEMASIE SPI_I2C #UE SPI1ZEO. HIERFERAMN S| BiEHD,

ESIEOTES 12S SKEHSZHRER. TDM FMSMEmAR . XIS MBURES S N _&H
e, fi@id DP K4 X2| DP B ERZE], BIUMAHITEZHRER. ENHTERME
512 * fs. SIARAERTESRZR, B4, LUE DisplayPort ™ S RARAE Mk S S 5RAT4H

AR M % DS HE iR A HRE AT iR B DSI $&R8ASFF.

B#r &% [E R TC358770AXBG_777XBG HEE S RIAE 1.1 F1E 1.2 iR,
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1600 x 1600 960 x 1600

f

DADP Brldge DPLNO

DP Tx )
|

2560 x 1600 Panel

k o)
7| ".
¥
"""" ) '"Ef%""‘"""""l SPISS
| SPICLK/SCL
’ ClkGen Féﬁg SPII2C " spiMosisDA
ile <>
| SPIMISOL
Application Processor

& 1.1TC358770AXBG_777XBG &% N AE

INT HPD
< Expre StrmClk -
RefClk ‘) Bl DPLNO
- ooooammooooooooc}
DSI0Data0 | AuxClk DPLN
DSl0Data1 ByteClk DPTxClk
ccoocooccccoo)y Div LK PLL =T
DSI0Data2 DSI Rx0 ————+ > DPTx DPLN2
DSIOData3 - s 4
Vs ngk <«
DSIOCIk v LSCik DPLN3
[
«— d
. !
DSI1Data0 StrmClk l?o DPAUX
DSl1Data1 Re-Time °
ccccr:ccoccoocr:’ .
DSl1Data2 > Y:'i SPISS
DSI Rx1
DSl1Data3 . SPUIRC SPICLK/SCL
’ ~ ys _ SPI/I2C [¢——
DSI1Clk < ; L > Slave |SPIMOSI/SDA
e SPIMISOL
12S_Dat .
S_Data File BM
12S_LRCIk 12SClk i
2 o
12S_BClk LSCik
12S_0SClk

& 1.2 TC358770AXBG_777XBG HIEEFINEE
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2 FHE

TC358770AXBG_777XBG B THR/AE :

< MIPI® DSI kg7 1.02, 2010.01

< MIPI® D-PHY ff7 1.0, 2009.05

< VESA DisplayPort #54, KA 1.1a, 2008.01.11.

<> BFEARMRIP LLC, HDCP, R 1.3, DisplayPort ™{&1THR 1.1, 2010.01.15.

DSI ##Uk 27

<>

R

X 4-#4EiEE DS| i £, RAKERE 0 W Efkm, THT 1-0 2-. 3-8 4-
WIRBERE .

FRERAEHIRE N 1 Gbps.

MM BRI : RGB-565. RGB-666 #1 RGB-888.

SCREATRY DSI V.02 ##E28: 16-i YCbCr 422,

NI EMIE

79 DSI EH/ & SHIRMERIZ, LUEH| TC358770AXBG_777XBG K EME R ~IK.

15t TC358770AXBG #1THRIZEZHI, TE DSI #&EEEA$ (DSICIK) skIMEREE
Btgh (RefClk).

DisplayPort ™ B4R/ % 51 #1

<>

VESA DisplayPort 54, k7 1.1a.

- EE4¥EN 1.62 3 2.7 Gbps, BERKEIAN 0.4, 0.6, 0.83 1.2V, FMEKFEAO,
3.5 5% 6dB.

- {EDPE#EgE, B4 NMBEFHH, BAIREE1-. 2- 3 4-BERE T L%,

- AUXBIEFRFREEHFE A 1 Mbps.

W F DSI 385 & ¥R, TC358770AXBG_777XBG S E#HigEF| DP B RiRig=
BHEP RO SRR, LUEHRITEIS (DisplayPort ™ $538 S 0T4h) BHERIEIT.
SSCG &i% 30 kHz EHIATE L EMI.

ME PRBS7 4 m 22N A H# DSI #A\ B DisplayPort™ $£2% .

R E 215 5 kL S ATIIE DisplayPort ™ 148

4% HDCP m1%, KA 1.3, DisplayPort™{&iThE 1.1,

Y% # ASSR (ZR#MFE(Iss) AT eDP B/RiR.

Z%1%1159% ASSR_Disable SIBIEZEZAIF VSS_10 5|0, w5IEIE4, LISH
eDP ER#xF1 ASSR

iBid %R VDDS 5180, #n3|f D5, IREH ASSR Disable 518, LU#ER DP 2R
FEH ASSR

ARG HEZEELT ID =E&, 0x0500[7:0]:
> 0x01 TR~%F eDP BR1K, Ni&E eDP Er#k DPCD ZF7EI 0x0010A[0]
> 0x03 REEE DP B/R~i, ARi&E DP E /R~ DPCD &L 0x0010A[0]
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I’C \EiwO

< XFFIEE(100kHz), fREE (400 kHz) FIBIRIER (2MHz, BURF SysClk 37
£)

< SNEB 1PC EHAETSEIT 1% Oif7i8] TC358770AXBG_777XBG AEf & 178 .

Tt EEhEE.

< TC358770AXBG_777XBG M/Eim it 0x68 (—ithl 1101_000x, Hreh, EBIET
x=1; BB x=0. A% SPI_SS/I2C_ADR_SEL 3|BI& =4I, LUSME RIS H
OxOF (=l 0001_111x).

<>

SPI NEB#EO

SR MHLIEEES B

AR MEFIAR I fk#E SPI MODEO (#& 4= 0, #8{i=0).
REMUK N9 48 1L,

AR $HERE A 30 MHz.

S

F

SIE O

¥ 12S 5 TDM(BT 4 Z & & A )HER .

TDM 2 EEM 4% 2. 4. 6 F0 8 BIEM S IMBUIE.

X#5 16, 18, 20 B 24-1if PCM S3IBE

TR fs: 32, 44.1, 48, 88.2, 96. 176.4 & 192 kHz.

512 * fs F35id RAEATHN BB 4 RS ST EhET BB, LUE DisplayPort™ & R4k
BE IEFf ik B S SRATH .

<> AIEEMNEEBAN IEC60958 JR7SLA preamble i,

S

S>> > > o

BR1E
< EHRHF DSI§£8& 0 (DSI0). I°C 2%ksk SPI 24kx} TC358770AXBG_777XBG i#1T
iz,
< TC358770AXBG_777XBG A EH1Zf “MFEZFFEE", 20-fi AuxAddr (AUX Hbiit)
# 16-7F5 AuxData (AUX #(3%8), LA{Eifsia) DisplayPort™ E#R #9 DisplayPort™ E &
¥#E. DPCD. &H7EHE.
< ?ﬂﬁ%ﬂﬁﬁﬁiﬁ%ﬁ%ﬁﬂawﬁ DSI MSABEHER. EHNBEREMAGET M TR EE
TR
- KA A0 (HR) WSREIEE SR DSI0, AEES R#AN DS,
- F-BAE: B (B BEiET DSI0 fhix, MAaHgEHEEE DS Fi%.
> F—HENGEREN 13 64 HEAHZH.
> BABEREFLENMSIRIBEEANABRAR DSI K B2 AR,
XFES S TC358770AXBG MaEB X, LUZHFAIELEMHIBEBIEN.
- EfREZHI, WTEE DS, BiENIESREITNBIEESE— MR
HIEEA. BEZ, RE DSI #EKTHELUER, TC358770AXBG_777XBG X#F
% DSI iR G /AE TR E]
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< TC358770AXBG_777XBG H1x iz BEN IR EN T ER BEE RIS F. ENA
FELIR/E R STHERTF, WERTA/RIAMEROREE . EHATBISIEIEE XA,
FEiTH & %X ZE TC358770AXBG_777XBG FHifid HSS 3 &ITREURIHITH .
- EMEDSIEEE, FNNSESMEIRTHEERLE—ITINEE.
- ENREFERSRECNZEUE EER/ETE (HSS)RF HSS,) B HSS,
(HSS DSI0 ##& &) #1 HSS; (HSS DSI1 #iEH).
> C“EIEPERREF -5 NEEEIEALA
- 7% DSI§8& Hsync Bahz BRYAT#H . HSS. BURE A seE— MISTmiRT EE AIE
B — MR SR TRT [E] o
> BEWENXAEENESE, ERFS DSI #EATH, MmPLEXEAN
ATPERE .
> BN, FE 50 ppm 1EE BT
- B DSI B8 ER N &% HSS FISiEEE . REWRAF, EHNAIIEHSS 5
MR Gz EBmAREKENT BRIES.
> EEXEBERIRZ BT, TC358770AXBG_777XBG MmN SIMIER, &1 DSI #£
—A, EHEZE B DisplayPort™ #5755 -

o EFHHIR:

& SNERECHERTSD (RefClk) FASRIRZN PLL, WX DisplayPort™ #E5% /1% =014
(StrmClk/PixelClk) Fn§EFSaT5 (LSCIK).

- 4% DisplayPort™[E]# (StrmClk #1 LSClk) BgpiEzt.
- RefClk $iZE #iFE: 13, 19.2, 26, 38.4 MHz.

> Hh, AIERAITFS 40 DSIDSICIK LA RefClk HIRENATA PLL, A4 AR T AT
.
- DSI ByteClk F&#AT LK
o 3 (115.2+ 3 = 38.4)
o 4 (104+ 4 = 26)
o 5
o 9

(96 +5 = 19.2)
(117+9 = 13)
e HIE
< MIPI® D-PHY #1 DP PHY: 1.2V
&> R#z: 1.2V
<~ DP-PHY: 1.8V
< 1/0: 1.8V - 3.3V (Fi & 10 5| IRE A w248 [E])
< HPD 35| B 3.3V

o INFE (MREITHRED
< BEERIRZS, RESX BH
- 12mW
< BBE{T:
- 2560 x 1440 x 24@60fps
- W DSIRx, 1 #E@3.7Gbps
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> PFKHER 31mW

- R

> 165 mW
- DP Tx (2.7Gbps $#i%i®E @4 @&, 0.4V EzF), THME)

> 168.5 mW

- RINE =364.5mW
- REBEHHAS N TRAT.

vDD DSI | VvDDC PLLO DP 12 | DP_18 | DPA 18| VDDS Total Unit
(1.2 V) @2v) | @a2v) | @2v) | a8v) | @8Vv) | (1.8V) | Power
. 25.84 153.23 2.27 50.87 56.99 2.69 0 mA
SRy 31.01 162.28 2.73 61.05 | 102.58 4.84 0 364.5 mw
- 0.1 3.8 0 2.1 0 2.7 0 mA
0.12 4.56 0 2.52 0 4.86 0 12 mw
o IE
< 10x10 BGA, 'BEkiEEAN 0.4 mm
<% 5x5mm?
E: GEERERE. NETEEEREEENXE. 1HIVDAIE,
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3 SMERSIED

3.1 TC358770AXBG S| E
TC358770AXBG {55 Z 5N R 5 | BIAYARET 40 T Bl PR 7~

[# 3.1 TC358770AXBG K 3IHAE (TRIRE)

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10
DSIODM_0 | DSIODP_0 | DSI1DM_3 |DSI1DM_2| DSI1CM |[vDD_DSI12| VSS_DSI |DSI1DM_1|DSI1DM_0| TEST
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
DSIODM_1| DSIODP_1 | DSI1DP_3 |DSIMDP_2| DSI1CP | VSS_DSI [vDD_DSI12| DSI1DP_1|DSI1DP_0| VDDS
c1 c2 c3 c4 Cc5 Ccé c7 c8 c9 C10
vSS DSI [vDD _DSI12| DIG 4 DIG 3 | DIG 2 DIG.1 | VSSI0 | DIG 0 | RESX | Sx%ser
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
DSIOCM | DslocP vDDC VSSC VDDS | sPI_ss | S&'on !sm_wso 12S_OSCLK|
E1 E2 E3 E4 E5 E6 E7 E8 E9 E10
VDD _DSI12[ VSS DSI | SPI_I12C | VvSS_IO DIG_5 INT  |12S_LRCLK|I12S_BCLK| 12S_DATA
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
DSIODM 2| DSIODP 2| TM CNT | DIG 7 DIG 8 VSSC vDDC _ |IWPGMION|VSS_PLLY|VDD_PLL912
G1 G2 G3 G4 G5 G6 G7 G8 G9 G10
DSIODM_3 | DSIODP_3 |PREC_RES 0 |PREC_RES_1| VSS DP | DIFF_SE | HPD | VSS_DP | DPAUXP | DPAUXM
H1 H2 H3 H4 H5 H6 H7 H8 H9 H10

ATB 1 |VDD PLL18 VSS PLL VSS DP VSS DPA
J1 J2 J3 J4 J5 J6 J7 J8 J9 J10
ﬂ-l DPLNP_O | VSS_DP |DPLNP_1 - DPLNP_2 | VSS_DP DPLNP_3-
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
ATB 0 | vss DP | DpLNM_0 |NIBBIBES DPLNM_1 | vss DP | DPLNM_2 (NIBBIIBIEEB| DPLNM_3| VSS_DP

14/
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3.2 TC358777XBG S|BHE
TC358777XBG 5 EIMNERS| BIBIRR ST AN T Bl 7R o

DSIODM_0

DSIODM_1

DSIOCM

DSIODM_2

DSIODM_3

PREC_RES 0

VDDC

DSIODP_0

DSIODP_1

DSI0oCP

DSIODP_2

DSIODP_3

PREC_RES_1

VSS

VDD_DSI12

VSS

DPLNP_0

DSI1DM_3

DSI1DP_3

TESTS

DIFF_SE

DSI1DM_2

DSI1DP_2

TEST6

TEST2

DPLNP_1

DSI1CM

DSI1CP

TEST7

TEST10

VDD_DSI12

VSS

TEST

Disable
ASSR

VSS

DPLNP_2

DSI1DM_1

DSMDP_1

DSI1DM_0

DSI1DP_0

SPI_SCLK

SPI_SS

12S_BCLK

SPI_I2C

HPD

DPLNP_3

VDDIO

RESX

SPI_MISO

SPI_MOSI

12S_OSCLK

12S_DATA

12S_LRCLK

VDD_PLL912

DPAUXP

REFCLK DPLNM_0 DPLNM_3 DPAUXM
3.2 TC358777XBG & HSIBHE (TLE)
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3.3 TC358770AXBG S|B4ECiER

TC358770AXBG 55 X EINEEIN N R

% 3.1 TC358770AXBG IhgEEE5I%

483 51 B I/0 i) Ihek HR
AR 13, 19.2, 26 3} 38.4 MHz £
(©) REFCLK [ SCH R4 1.8V
1: RAES RefCIkN
DIFF_SE I EsE 0: S &7 RefClk 1.8 -3.3V
1: BH SPINEDO
SPI_I2C [ EE 0: BIE I°C MR 1.8-3.3V
RESX I SCH |RZEN-KETAEN 1.8 -3.3V
1: ZEHEZE DP mARIE ERT,
M ASSR
DISABLE_ASSR [ F& 0: EF ASSR, FF eDP & 1.8 -3.3V
¥R 2
INT 0 IEE | EHSI Pl 1.8 -3.3V
DSIORx (10) DSIOCP | MIPI-PHY |MIPI-DSIO Rx FHhiBiEEH 1.2V
DSIOCM I MIPI-PHY |MIPI-DSIO Rx A48 T35 1.2V
DSIODP[0] I/O | MIPI-PHY |MIPI-DSIO Rx #Ei@EHH 1.2V
DSIODM[O] I/O | MIPI-PHY [MIPI-DSIO Rx #iB@E LM 1.2V
DSIODP[3:1] I MIPI-PHY |MIPI-DSIO Rx #1BiBiEEH 1.2V
DSIODM[3:1] I MIPI-PHY |MIPI-DSIO Rx #1&EiBiE T3l 1.2V
DSI1Rx (10) DSI1CP I MIPI-PHY |MIPI-DSI1Rx BJ$hiBiEAa 1.2V
DSI1CM I MIPI-PHY [MIPI-DSI1Rx B4l iE T3l 1.2V
DSI1DP[3:0] I MIPI-PHY |MIPI-DSI1 Rx #1BiBiEEH 1.2V
DSI1DM[3:0] I MIPI-PHY |MIPI-DSI1 Rx #1EiBiE T3l 1.2V
DPTx(15) HPD 110 OD  |DP Rx Hrl/i&sml 1.8-3.3V
DPLNP[3:0] o DP-PHY |DP #ithF#sAEN 1.8-3.3V
DPLNM[3:0] o) DP-PHY |DP #itHE 84 1.8 -3.3V
DPAUXP 110 DP-PHY |DP #fitt AUX BiEB 1.8 -3.3V
DPAUXM 110 DP-PHY |DP #iit AUX BB 3 1.8 -3.3V
FEHLM 2 L
ATB[0] 110 DP-PHY |/Zf DIFF_SE B 1.8-3.3V
REFCLKN #i\
ATB[1] 0 DP-PHY [#EHUN S kit 1.8 -3.3V
PREC_RES[1:0] | DP-PHY [#AZHMEGB K@ 1%) 1.8-3.3V
[2S_OSCLK I EE 512" E SRR 18 — 3.3V
£57(4) I2S_BCLK I EE | Sk 1.8 -3.3V
=% 12S_LRCLK [ E¥ | SNEAEES 1.8 3.3V
I2S_DATA I EE  |Sn3uE 1.8 -3.3V
SPI_SCLK /I2C_SCL | OD  |SPI R4/ I°C B4 1.8-3.3V
SPI_MOSI /I2C_SDA 110 OD  |SPI #IA%3B/ I°C SDA 1.8-3.3V
SPI/12C(4) SPI_MISO 0 N SPI I BIREEM 1.8-3.3V
N 2
SPI_SS_|2C_ADR_SEL I N ‘Sﬁ';';‘mﬁﬁ’ °C AL 1.8 -3.3V
izt I N M5, SBEFEFEY 1.8 -3.3V
DFT(10) TM_CNT I N MRS, 1EEH 1.8 -3.3V
DIG[8:7], DIG[5:0] 110 N MR 518, 1EiEH 1.8 -3.3V
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AR VDDS(2) — — 10 EjE VDD 1.8 -3.3V
(22) VDD_DP18 (4) — — DP PHY F vDD 1.8V
VDD_DPA18 (1) — — &l PHY A VDD 1.8V
VDD_PLL18 (1) — — DP PLL F§ vDD 1.8V
VDD_PLL12 (1) — — DP PLL f§ VDD 1.2V
VDD_DP12 (4) — — DP PHY F§ VDD 1.2V
VDD_PLL912 (1) — — #iEReteh PLL A VDD 1.2V
VDD_DSI12 (4) — — MIPI-DSI PHY i VDD 1.2v
VDDC (2) — — A A VDD 1.2V
VPGM (2) — —  |eFUSE &2 E 1.8 -3.3V
it VSS_10 (2) — — 10 B A vSS —
(19) VSS_DP (8) — —  |DPPHY F VSS —
VSS_DPA (1) — — DP PHY A VSS —
VSS _PLL (1) — — DP PLL A VSS —
VSS_PLL9 (1) — — #aEmetsh PLL A VSS —
VSS_DSI12 (4) — — MIPI-DSI PHY A VSS —
VSSC (2) — — M A VSS —
EE: 1IEE 10 (4mA)
oD: TRARFFERIAI L, schmitt I
FS/SCH: HIFEZ & schmitt #i N heS
MIPI-PHY: MIPI® Fis &l 10
DP-PHY: DisplayPort™ Bifis#E#l 10
F3.25IHECE
tHA SIB%
E 6
DSI Rx 20
DisplayPort Tx 15
E50 4
SPI/12C 4
M 10
iR 22
Eib 19
Bit 100
17124 2016-09-01
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3.4 TC358777XBG 5|4 B iER

TC358777XBG 55 REINEEM TR,
< 3.3 TC358777XBG &S 25k

4851 SIBIE R 110 ESi Ihge R
REFCLK I SCH 13, 19.2, 26 5% 38.4 MHz £ Rt 4H 1.8V
1: KFHZE45 RefCIkN
DIFF_SE I = 0: A RefClk 1.8-3.3V
1: B SPI O
= SPI_I2C I = 0: HIE IPC MIED 1.8-3.3V
(6) 1: E$EZE DP B RRIRER, &
DISABLE_ASSR I = ASSR 1.8-3.3V
0: B ASSR, AT eDP B/RIRFIA
RESX I SCH REEN-EKEBEFEY 1.8-3.3V
INT o N EHLS BB 1.8-3.3V
DSIOCP I MIPI-PHY  |MIPI-DSIO Rx Ff$hi@BE A 1.2V
DSIOCM I MIPI-PHY  |MIPI-DSIO Rx F$hi@ 8 i 1.2V
DSIORX(10) DSIODP[0] 110 MIPI-PHY |MIPI-DSIO Rx #1BiBiEARL 1.2V
DSIODM[0] 110 MIPI-PHY |MIPI-DSIO Rx #¥#BiB 18 T3 1.2V
DSIODP[3:1] I MIPI-PHY  |MIPI-DSIO Rx #¥i&1&EH 1.2V
DSIODM[3:1] I MIPI-PHY |MIPI-DSIO Rx ¥iBiB 8 T3 1.2V
DSI1CP I MIPI-PHY |MIPI-DSI1 Rx BHhi@iEa 3 1.2V
DSHRX(10) DSI1CM I MIPI-PHY  |MIPI-DSI1 Rx B hifiE T35 1.2V
DSI1DP[3:0] I MIPI-PHY |MIPI-DSI1 Rx #iB@BEHH 1.2V
DSI1DM[3:0] I MIPI-PHY  |MIPI-DSI1 Rx ##&i8E T3 1.2v
HPD 110 oD DP Rx H#f/4& 1.8-3.3V
DPLNP[3:0] o DP-PHY |DP #it 5B 1.8-3.3V
DPTX(13) DPLNMI[3:0] o) DP-PHY |DP #it E$ERE 3 1.8-3.3V
DPAUXP 110 DP-PHY |DP #ith AUX BigFM 1.8-3.3V
DPAUXM 110 DP-PHY |DP #ith AUX BigFM 1.8-3.3V
PREC_RES[1:0] I DP-PHY |#ZHEBEGBK@ 1%) 1.8-3.3V
I2S_OSCLK I s 512" B SR FERT 18 — 3.3V
N I25_BCLK I E&E FHhET 1.8-3.3V
B5(4) I2S_LRCLK I EE il s 1.8-3.3V
12S_DATA I EE HINHE 1.8-3.3V
SPI_SCLK /I2C_SCL I oD SPI B4/ 1°C Rt 1.8-3.3V
SPUI2C (4) SPI_MOSI /I2C_SDA 110 oD SPI #INE#R/ I°C SDA 1.8-3.3V
SPI_MISO O N SPI iR EEM 1.8-3.3V
SPI_SS_I12C_ADR_SEL I N SPI KL%, 1PC ML 1.8-3.3V
DFT(10) pIE I N XS, SREEH 1.8-3.3V
TEST[10:2] I N XS B, i —
VDD _10(1) — — 10 EiE A VDD 1.8-3.3V
VDD_DP18 (2) — — DP PHY/#&#\ PHY B VDD 1.8V
VDD_PLL18 (1) — — DP PLL F§ VDD 1.8V
Power VDD_DP12 (2) — — PHY/PLL f§ VDD 1.2V
(12) VDD_PLL912 (1) — — IEFRATS PLL A VDD 1.2V
VDD_DSI12 (2) — — MIPI-DSI PHY i VDD 1.2V
VDDC (2) — — A# M VDD 1.2V
VPGM (1) — — eFUSE 4RiEHE 1.8-3.3V
i VSS_DP (4) — — PHY/PLL f§ VSS —
(11) VSS (7) — — A#Z/MIPI/IO BB VSS —
EH: IEE 10 (4mA)
OD: TRIRFT RS, Schmitt 3N
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FS/SCH: =z 4 Schmitt i \2E H3E
MIPI-PHY: MIPI® Bii%iEl 10
DP-PHY: DisplayPort ™ gzl 10

= 3.4 5IHEBCE

HE 51B%
25 6
DSI Rx 20
DisplayPort Tx 13
12S 4
SPI/12C 4
MK 10
B 12
it 11
2it 80
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4 EHE
TC358770AXBG £ 2 R~F4 5.0mm x 5.0mm, E¥kEJEEA 0.4mm. FMAEEEMN TR,
P-VFBGA100-0505-0.40-001 "Unit:mm”
&0.15|sAl
—{ @ 0.15[S[B]
O

I

|

I

|
[50]

|
wn
2 >
<
& 2
f,—|// 02 [s 83
[ : |
———*— L TFOES == *
~[0.08]s]
>
(0.70) o

040

rmoomneTex

(0.70)

¢0.25 + 0.05 & ¢0.05@

E=: 40 mg (Typ.)
4.1TC358770AXBG ¥R

3 4.1TC358770AXBG 4035

R EEEE
AR~ (W,mm) 5
FBRR~T (L,mm) 5
SEE (t,mm) 1
imTEE (mm) 0.4
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TC358777XBG % R~FA 7.0mm x 7.0mm, (E¥kEIEJ 0.65mm. iFZRFT K E W TR,

P=-VFEGASD-0T07-0.65-001 " Unit:mm™
- -
4
1
i- IMDEX

[70]

0.25 + 0.05
1L OMAX

F'” 02 [
f '
7, —
S—CF&F II I
L [~To08 [5
B |
K #o0000j0c0@doO
J—#00000000% i
H 00 | S e
G co ooloco oo
F loco ooloo ool
E oC oojoo ©O
D 00 Qoo (SR
o o0 oo rlni
B COo000O0O00O0 =
A sg¢ooonlocoo =
1 ;
1| l 345678 9]0
80 X $03+005 [ To15Ms[ AG B |
D.0B(MIS
E=: 65mg (Typ.)
[E] 4.2 TC358777XBG HER
& 4.2 TC358777XBG HEMY
HiER R
AR (W,mm) !
#HBRRT (Lmm) !
BEE (tmm) L
SEFIEEE (mm) 0.65

21/24 2016-09-01



TOSHIBA

TC358770AXBG_TC358777XBG

5 S
51 ®JRABEMNRAXTEE
VSS=0V &
VvDD18 B+ VDDIO L% VDD-DP18; VDD12 i+ vVDDC & VDD-DSI12
¥ FE BiEE B
FERELE(1.8V) vDD18 -0.3~+35 \Y
FREE(1.2V) VDD12 -0.3~+2.0 \Y
. vDD18 -0.3~+35 V
iRk (10) VREF -0.3~+35 Vv
MANEBE VIN -0.3 ~VDDIO+0.3 Vv
4B E VOUT -0.3 ~VDDIO+0.3 V
FhEEE Tstg -40 ~ +125 °C
52 #MEEH
VSS=0V &
vDD18 B+ VDDIO L% VDD-DP18; VDD12 i+ vVDDC L& VDD-DSI12
&K HE =/IME HEE RAXIE =X v
IR E(1.8V) VDD18 1.71 1.8 1.89 \Y
HIREE(1.2V) VDD12 1.14 1.2 1.26 \Y}
TESRER(NER) Fop - - 270 MHz
TERE Ta -20 - +70 °C
53 HRBESHAK
VSS=VSS C=VSS_|0=VSS DSI=VSS _DP=VSS PLL=VSS REG=0V £
B 5 =/ME |HEE FKXE B
MIANBIE, 5B CMOSHA GE1) VIH 0.7 VDDIO VDDIO vV
MINEE, {KBEE CMOS A GE1) VIL 0 0.3 VDDIO \Y;
iﬁ;)\EEE’ =B F CMOS Schmitt il 28 GE VIHS 0.7 VDDIO VDDIO
iﬁ;)\ﬂi}i, {EEEE CMOS Schmitt il 528 G VILS 0 0.3 VDDIO
WMEBE, SEF GE1,7F2) VOH 0.8 VDDIO VDDIO \Y}
mHEBE, KEFE GE1,F2) VOL 0 0.2 VDDIO Vv
MANRERR, SHRF lIH1 *° -10 10 HA
. . - Lt = -10 10 HA
5@)\/}%%%/&; 1E&EE.:F ”L2 5 _200 _10 HA
£ 1: VDDIO TEEIMIRIERHET .
2 MEEREEKIES 10 ZHEHE. MHBEMGEERET K.
£ 3: “IEE"SIME LR /0S| B=ia A\ 5| BlsEN VDD18_|0 R E
S 4: “IEE"SIBIEMANSIBEM VSS (0V)
7 5: “ kR VOSBS5BI VSS (0V)
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6 MEiTidR

F6.1 BITICR

BT H iR

1. M 770XBG{& fik 0.99D Fia

1.0 2012-11-10 |2. ##%)in ASSR X #
3. AKHEHIBMIIFE
1. EH MIPIJRBUEE: ¥ "Toshiba America Electronic Components,

1.1 2013-01-15 Inc."5 5 "Toshiba Corporation and its affiliates."
2. B VSDelay t1% ({2 % DP 4 iiiE )y 2 5\ 4 iliiH)
1. MIEZF 788 TX_Rx_TA HEEP 4 %

12 20131025 15 s B fERA

1.3 2013-11-17 |1. N 0x0644[23:18]|EH & 17 25 7B A

1.4 2014-06-20 |1. Him 777XBG package

1.41 2016-07-20 |1. #41E DSI1DP[3:0)/DSI1DM[3:0]HEEN 4%

1.42 2016-09-01 |1. {EKZE & DSI1CP/ DSI1CM,
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RESTRICTIONS ON PRODUCT USE

o Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the
information in this document, and related hardware, software and systems (collectively "Product") without notice.

e This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

e Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software
and systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life,
bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including
the Product, or incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest
versions of all relevant TOSHIBA information, including without limitation, this document, the specifications, the data sheets and
application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook"
and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all
aspects of their own product design or applications, including but not limited to (a) determining the appropriateness of the use of
this Product in such design or applications; (b) evaluating and determining the applicability of any information contained in this
document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS'
PRODUCT DESIGN OR APPLICATIONS.

e PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF
WHICH MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC
IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes,
without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or
explosions, safety devices, elevators and escalators, devices related to electric power, and equipment used in finance-related
fields. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details,
please contact your TOSHIBA sales representative.

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

o Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under
any applicable laws or regulations.

e The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for
any infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No
license to any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

o ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF
SALE FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES
OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS
INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND
CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR
NONINFRINGEMENT.

¢ Do not use or otherwise make available Product or related software or technology for any military purposes, including without
limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile
technology products (mass destruction weapons). Product and related software and technology may be controlled under the
applicable export laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and
the U.S. Export Administration Regulations. Export and re-export of Product or related software or technology are strictly
prohibited except in compliance with all applicable export laws and regulations.

o Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of
Product. Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled
substances, including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR
LOSSES OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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