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CMOS #17 HF s RE R
TC358870XBG

ik

TC358870XBG B—#iB=F# 0% DSI, 7R (ST 4Gbps)
B HDMI®H R FE 8 MIPIRDSI Tx #5RME A ESH. BERE
BFRETNEER TC358779XBG FEzsE. HDMI-RX £ 297 MHz £14
THIESNA 7.2 Gbps BUTRSIUR . XFEN R MIPI DSI Tx, 1 Gbps/

HIRBELUEE R K 7.2 Gbps BN

BB E

TC358870XBG .

P-VFBGA80-0707-0.65-001
E&E: 67mg (HEE)

LRI T —REALERFEMES R, ETHE HDMI Tx MithisO3Rzh (W) DSI K E w5,

$FHIE
e HDMI-RX #[
< HDMI 1.4b
- SRR (Bk 4Kx2K / 30fps) , &K
24 bps (/B E) FAXFRE
> RGB, YCbCr444: 24-bpp
> YCbCr422: 24-bpp

- BRER
> T 4:2:2~4:4:4
> X 4:4:4 ~4:2:2
> Y35 RGB888 —YCbCr (4:4:4/4:2:2)
> ¥ YCbCr (4:4:4/4:2:2) — RGB888/666
< 3¥: FF RGB666 (R=R[5:0],2'b00,
G=G[5:0],2'b00, B=G[5:0],2'b00)
- &KX HDMI EH$PRE : 297 MHz
- BXE
> AERE SR PLL BREE ACR BIBR B &4 A0
N/CTS {&.
- 3D X
- % HDCP1. 4 g%
- X# EDID, RIThRA A, &iTZ& 1 (2000-
02-09)
> BT 128 %5 (EDID 1.3 #9%8)
> BR E-EDID ¥ [E: 128 =75 CEA ¥R,
WA 3 (CEA-861-D #87E) -
> NE 1 F3%5 SRAM (EDID_SRAM)
& AEIFFIMEEZREM HDMI LXK MEIE

e DSITX #0O

< 3RA MIPIDSI (hgZA 1.1 -2011.11.22)
< WEERE DSI (DSI0 #1 DSI1) , H&5ERTHEF
4 E¥IRRIE@1CGbps/HIBEE
- EBABCE T, DISO 52 A F 5 H) HDMI
Rx #8357k, DS {22 A4 #) HDMI Rx
PSRR -
- EAISBIRT S B/ RIEEE— DSI Tx §E
iz
- B—¥MRAKEREIE 2048 G E+TRE

&, DSI0 WBURIKES DS MBURIKER

REA[E]
- DSI0 5 DSI1 z[al#Y& K Hsync BRI /T
10ByteClk

< BAHERE DSI, RAKFIEGERE
- 2558 1&% (24 /&%)
- 3411 &% (16 [/ %)
& TSR
- RGB666, RGB888, YCbCr444, YCbCr 422
16 {iLF0 YCbCr 422 24 {if
- EHIHZ BT, YCOhCrii\mJ4#:%) RGB

e 12C EQO
> XEHEFEER (100 kHz) | HRIEER (400
kHz) FREBIRIE (2 MHz)
< MWEBIRR
- SNERERTHHFSRECEFR A TC358870XBG A
MEFEE, B35 EDID_SRAM FE RIS
- X 2 MBI EESIE (NT) %EFR 1°C
MBI (OXOF & Ox1F)

o EYALIIEN
> %Ik 4 £ 12S BIR WA RIS BE SR
(5.1 1 7.1)

& ZEFHASIRMENZE 192 kHz@8CH

& ZHF 16, 18, 20 | 24-fuiE (BURF HDMI
BN

> AR FERT I

> NS 32 (IR RYRTBR

< W ST SRR (256fs)

< 128 5 TDM H5ZO0R A (GIMZRER)

<> 128 E5REND
- ZREAERTE-AXST

< TDM (Bt %EER) g0
- ExEZ 8 @iE (BURTF HDMI AR
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> BFEHEO o BLAIEITHAEIRIThFE
- MRFEST 12MHz, £ 4 FIRUAY 128 < 1920x1080 @60fps: 420mW (% D-PHY $5%)
it EXFF HBR HHUA < 2560x1600 @60fps: 504mW (X D-PHY $58%)

< 3840x2160 @30fps: 520mW (¥ D-PHY $%3%)

e 44 (IR)
< ¥ ¥ NEC InfraRed 1Y .

o FLIRHIA

< At%: 1.15V

< MIPI D-PHY: 1.2V
< 1/0: 1.8V, 3.3V

< HDMI: 3.3V

< APLL: 3.3V
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5.1 DDC I/F JEFETRII oo 16
5.2 REXT EBRHIERE ..ottt 17
5.3 EIMBTEPIMER LPF EBERAAEREL ..o 17
5.4 THHMERFFRHIETREBEREEIN oo 18
5.5 HERARIPIFTIBRAIERIREBEEERI oo 19
5.6 7£ VDDIO18 = 3.3V BYRIEBIREB BRIV ..ot 20
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e HDMI 2 HDMI Licensing, LLC 7EEEF1/3H ttE RS EME R
e MIPI 2 MIPI Alliance, Inc B9 E M F#R -

6 2016-04-01



TOSH I BA “[%i TC358870XBG

SE

MIPI D-PHY, “MIPI_D-PHY _specification_v01-00-00, 2009.05.14"

MIPI DSI, “MIPI Alliance & R85 {THEOMTE (DSI) KEA 1.1 £iTA 2011.11.22”
HDMI, “EiEZEMEEOMTE", kM7A 1.4a, 2010.03.04

2C RZMTE, ARAS 2.1, 2000.01, KFEE S
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1. #hie

TC358870XBG, #B&Ei&4: DSIfFESNH.

MIPI®DSI Tx #1575

R IRER.

BEoE (5T 4 Gbps 9 HDMI®E R RERIRA

T TC358779XBG =R E R BIrE/XiE B R~IIGE. HDMI-RX 7 297
MHz FHIR53A 7.2 Gbps BALSIR. XBEEWEEE MIPI DSI Tx, 1 Gbps SR BELIEERA
7.2 Gbps HYHLSTHR.

S T —RERAREFLERFEMESH, DERBETH HDMI Tx ithin O3z (X DS #

TC358870XBG R &t iT HHEE 2 RIanE 1.1 iR,

DDC_SCL | CDSIODOP/N
i HDCP
DDC_SDA DDC Slave - DSITX0/1 CDSI0D1P/]
-—= > Authent_lcatlon CTRL DSITX0 CDSI0D2P/N
HDMIDOP/N Engine PHY CDSIOD3P/N
HDMID1P/IN \l/:ifiFeo YUV sl Dual Link
HDMI iFo >RGB cDSI1DOP/N | DSI Panel
4 HDMiDzP TMDS Rx | . R
MG N DSHTX1 | Cosiozeh
| PHY CDSI1D3P/N
CEC HDCP ] CDSHCPIN
- - > CEC Decryption HDCP
—_— Engine eFuse Keys A SCK.A VJFS
IR . I Audio A SD[3:0] .
> IR Receiver >
INT .
REFCLK CLG RegFile & , 12C_SCL
EDID_SRAM I°C Slave 12C SDA
RESETN —SbA

1.1 TC358870XBG ZRZiikls
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2. SRS B
TC358870XBG & BGA80 5|MIFfi%. TC358870XBG 55 KEIGEM TRAT.
# 2.1 TC358870XBG ILhgE{S 57+«
mp | smem || vo | T am Gp e i
RESETN K8 I Sch ARG e URBFEED VDDIO18
REFCLK K9 [ Sch FERT M (40-50 MHz) VDDIO18
R (4) AR 3 F
TEST G5 I N (B AN S VDDIO18
INT J3 0 L N hiiiH{ES (SRFEEYR 1 VDDIO18
CDSIOCP F10| O H MIPI-PHY | MIPI-DSIO Bt$hAZ VDD12_MIPIO
CDSIOCN FO | O H MIPI-PHY |MIPI-DSIO 4T3k VDD12_MIPIO
CDSIODOP | H10| © H MIPI-PHY |MIPI-DSIO data 0 &3 VDD12_MIPIO
CDSIODON HO | O H MIPI-PHY |MIPI-DSIO data 0 3% VDD12_MIPIO
CDSITX0| CDSIOD1P | G10| O H MIPI-PHY | MIPI-DSIO data 1 &% VDD12_MIPIO
100 CDSIODIN | G9 | O H MIPI-PHY |MIPI-DSIO data 1 F&k VDD12_MIPIO
CDSIOD2P | E10| © H MIPI-PHY |MIPI-DSIO data 2 &3 VDD12_MIPIO
CDSIOD2N E9 | O H MIPI-PHY |MIPI-DSIO data 2 T34 VDD12_MIPIO
CDSIOD3P | D10| O H MIPI-PHY |MIPI-DSIO data 3 &% VDD12_MIPIO
CDSIOD3N D9 | O H MIPI-PHY |MIPI-DSIO data 3 F&&k VDD12_MIPIO
CDSI1CP A7 | O H MIPI-PHY |MIPI-DSI1 BB VDD12_MIPIO
CDSI1CN B7 | O H MIPI-PHY |MIPI-DSI1 BT VDD12_MIPI1
CDSI1DOP A9 | O H MIPI-PHY |MIPI-DSIO data 0 &% VDD12_MIPI1
CDSI1DON B9 | O H MIPI-PHY |MIPI-DSIO data 0 F&k VDD12_MIPI1
CDSITX1| CDSI1D1P A8 | O H MIPI-PHY |MIPI-DSIO data 1 &3 VDD12_MIPI1
10) CDSIMDIN B8 | O H MIPI-PHY |MIPI-DSIO data 1 T3 VDD12_MIPI1
CDSI1D2P A6 | O H MIPI-PHY |MIPI-DSIO data 2 % VDD12_MIPI1
CDSI1D2N B6 | O H MIPI-PHY |MIPI-DSIO data 2 F&&k VDD12_MIPI1
CDSI1D3P A5 | O H MIPI-PHY |MIPI-DSIO data 3 &3 VDD12_MIPI1
CDSI1D3N B5| O H MIPI-PHY |MIPI-DSIO data 3 T34 VDD12_MIPI1
HDMICP C1 I HDMI-PHY | HDMI BF$hilBiE A VDD33_HDMI
HDMICN C2 I HDMI-PHY | HDMI B$hifiE 3l VDD33_HDMI
HDMIDOP D1 [ HDMI-PHY |HDMI Data 0 i@EH VDD33_HDMI
HDMIDON D2 [ HDMI-PHY | HDMI Data 0 @& VDD33_HDMI
HDMI-RX | HDMID1P E1 [ HDMI-PHY |HDMI Data 1 i@iEH VDD33_HDMI
(9 HDMID1N E2 [ HDMI-PHY |HDMI Data 1 @& VDD33_HDMI
HDMID2P F1 [ HDMI-PHY |HDMI Data 2 i@EH VDD33_HDMI
HDMID2N F2 [ HDMI-PHY |HDMI Data 2 @& VDD33_HDMI
SNERELEEEL PR RS
REXT Al ! HDMI-PHY (4% 2kQ FBEES % ZE VDD33HDMI) VDD33_HDMI
DDC DDC_SCL A3 | 10 Sch/5V/OD | DDC 12C MR VDDIO33
(2) DDC_SDA B3 | IO Sch/5V/OD |DDC 12C \##E VDDIO33
CEC (1) CEC A2 | 10 Sch/OD |CEC {5 VDDIO33
HPD (2) HPDI A4 [ 5V 5V BRI VDDIO33
HPDO B4 | O L N HIGRNE VDDIO33
A_SCK K7 | O L N I2S/TDM {RT§piE S VDDIO18
12S FATeh
A WFS Ks | O L N TOM DS VDDIO18
= A_SD3 J5 | O L N 12S $ElES 31u VDDIO18
?7’;‘ A SD2 J | O L N 12S $RlES 21u VDDIO18
A_SD1 J8 0 L N 12S HEIES 114 VDDIO18
12S #iEES 0 fu
A_SDO J9| O L N TDM #iREe VDDIO18
A_OSCK J4 0 L N B ST SRAE R VDDIO18
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ap | swem | gn| o | ) sw op e i
InfraRed 52
R R et | N | CaRTR, SRR vbpio1s
2C (2 12C_SCL K4 | 10 Sch/OD | 12C METh VDDIO18
I2C_ SDA | K3 | 10 SchiOD | I2C B VDDIO18
Z45% PLL BIAS {52
BIASDA | JT 1 0 | L PLL | R mmfi@it 0.1 uF i85 AVSS VDDIOS3
S50 PLL B d2E 4 1 AT 4
g | POUT | B9 M) P Iremmmss VDDIO33
(4) E50 PLL &£ \BT5h
PCKIN K| PLL | Riemrti@it 0.1 uF %5 AVSS VDDIO33
S0 PLL R IBiE R ES
PFIL k2] © L PLL | R @EmetiEid 0.1 uF & E AVSS VDDIO33
VDDC11 CQGO - HIE | 1.1V PIAREE -
VDDIO18 J7 - iR 1.8V I0 BjE -
VDDIO33 | H2 | - HiE  |3.3V 10 BiR -
P?;’\éfR VDD33_HDMI g} - BiE  |HDMI Phy 3.3V BB -
VDD11_HDMI | o5 | - M8 |HDMI Phy 1.1V LR -
VDD12_MIPIO | J10 | - BiE | MIPIDSI 1.2V B JE-46E% O -
VDD12_MIPI1 | B10 | - iR MIPI DSI1.2V ELJE-$58% 1 -
A10
c9
D4
D5
D6
D7
E4
. E5
if:@) VSS E? ; - it -
F4
F5
F6
F7
G4
G7
H1
K10
24E 80 /S| Rl
7 RS SN,
N: EFEEHFI0
Sch: Schmitt fifi & 284\
5V: 5V ZIRI#A
OoD: Hi®m
*1: T 12S WEHhhE, ERNEF Ox1F
SFF 12S MWEHhiE, THIiEEFE OxOF
FEHBZITZA, BEERAIHFERR, UHERTEREIME RS THEHE.
10 2016-04-01
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2.1. TC358870XBG 80 3|M¥CE
& 2.2 BGASO SIM¥ICE
4R Bk R
AR 4 -
CDSI TX0 10
CDSI TX1 10
HDMI-RX 9
DDC 2
CEC 1
EE 7
12C 2
IR 1
HPD 2
E50 PLL 4
iR 10 10, W%
Fit 18 10, Wz, =
23] 80  |Func52+ (10+18)
2.2. 5|/ E
P-VFBGA80-0707-0.65 T CDSI1
1 2 3 4 5 g 7 3 9 10
Al A2 A3 A4 A5 A6 A7 A8 A9 AL0 )
REXT CEC |DDC_SCL| HPDI |/CDSI1D3P|CDSI1D2P| CDSIICP |CDSI1D1P|CDSIIDOP| VSS
7~ Bl B2 \ B3 B4 B5 B6 B7 BS B9 B10
VODSSHD VODLL AP I ppc_sDA| HPDO \CDSI1D3N|CDSILD2N| CDSIICN | CDSILDIN |CDSI1DON | vopiz miiy)
c1 c2 c3 ca c5 Ccé c7 cs c9 C10
HDMICP | HDMICN [EEERIN TR ey (A S7S Iy Pz RNy VSS | vDDC11
x D1 D9 D10 \
S | HDMIDOP Per2/, .14 CDSIOD3N | CDSIOD3P
% El E9 E10
HDMID1P Po 27N =4 CDSIOD2N | CDSI0D2P
F1 F9 FIo | o
HDMID2P P en -4 CDSIOCN | cDSIocP | o
Gl G G9 G10 8
VDD33_HD P31 1= CDSIOD1N | CDSIOD1P
H1 H9 H10
VSS | VDDIO33 E&:zrv il 2N oA sts 2o Ll Ptz sr (=429 1= CDSIODON | CDSIODOP
Ji J20 N J3 J4 J5 J6 J7 J8 J9 J10
- BIASDA | DAOUT INT A_OSCK | A_SD3 | A_SD2 |VDDIO18 | A_SD1 \ A_SDO |vopiz M)
% K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
PCKIN PFIL ) I2C_SDA | 12C_SCL | A_WFS | VDDC11 | A_SCK | RESETN | REFCLK | VSS
2.1 TC358870XBG 80-5|B7HE (TIHLE)
11 2016-04-01
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3. HE

TEfER T TC358870XBG 80-5|pEf 3% .

..p.H

/ [NDEX

[70]

xd i
&) 0|

025 + 005
1,00 A

(FAL : mm)

f,—_// 0z [s
! 4
T i |
e S T S TS Y T~ T i 1.
{] 008 [S]
0.65
——K $oooooo$4§a
—J—# o0 000000 % !
H oo O 43—
G o0 oooo oo
F oo ooloo oo
E 00 o000 00
(¥] O 0 O oo o o0
H o0 OO0 E
B COoO0O0O00000 a
) gHgoo0loo0 1
i ' I
1 3456 78 910
0.65 L

HE : 67mg (HUAUE)

AM[ B

B0 X 0.3+£005 & 0.15(M]

0.08 M)

[5r]

3.1 TC358870XBG # % (P-VFBGA80-0707-0.65-001)

BGA8O H R MR~ A R 7R.

%+ 3.1 IR~
i K&Ek|8) 3R 1Exk= R HiEsE
80-5 | B 0.65 mm 0.25 mm 7.0 x 7.0 mm? 1.0 mm
12 2016-04-01
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V—
4. BE4HYE
4.1. B3R ABIEE
VSS=0V £HE
b= s BiEE By
HiRBEE _

(18V - ®F 10) VDDIO18 -0.3~+3.9 V
HiRBEE _

(33 - H= 10) VDDIO33 -0.3~+3.9 V
HiREE

(1.1 MR8 VDDC11 0.3~+1.8 V
HiRBEE _

(12V—MiPI DSl PHY) | VDP12-MPI 03~+18 v
HiREE

(3.3V — HDMIRX Phy) VDD33_HDMI -0.3~+3.9 V
HiRBEE

(11V — HDMIRX Phy) VDD11_HDMI -0.3~+1.8 V
MINHEE -

(DSI 10) VIN_psi -0.3 ~VDD12_MIPI+0.3 \%
ﬁ?;Ei):llSEIEJ:TZIO) Vout_psi -0.3 ~VDD12_MIPI+0.3 \Y;
MARE v -0.3 ~VDDIO18+0.3 Vv

(%= 10) N0 -0.3 ~VDDIO33+0.3
M E

= 10) Vout 1o 0.3 ~VDDIO18+0.3 V
&R Tj 125 °C
EFEEE Tstg -40 ~ +125 °C

4.2. BIESH
VSS=0V £HE

5= FE _ =/ME R RAE g
HBFEBEE (1.8V-#=F 10) VDDIO18 * 1.65 1.8 1.95 Vv
HiEBE (3.3V-#=F 10) VDDIO33 3.0 3.3 3.6 V
HEBRE (1. 1V -¥FHZ) VDDC11 1.1 1.15 1.2 V
BiFBE (3.3V - HDMIRX PHY) VDD33 HDMI| 3.135 3.3 3.465 \Y;
HRHEE (1.1V — HDMIRX PHY) VDD11_HDMI 1.1 1.15 1.2 v

R VDD12_MIPIO
HFEEE (1.2V - MIPI DSI PHY) VDD12 MIPIA 1.1 1.2 1.3 Vv
THEBRE GIERE, SMERE) Ta -30 +25 +70 °C
7¥: VDDIO18 TAEHER /3 1.8V B 3.3V,
13 2016-04-01
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4.3. BB S
R 10
RE e 2VE SXfE E
0.70 VDDIO18 %2 VDDIO18 *2
WABE, EBEHAT! Vi 0.61 VDDIO18 3 VDDIO18 3 v
0.61 VDDIO33 4 VDDIO33 *4
0.30 VDDIO18 *2
MINEE, {EEFEHATL Vi 0 0.25 VDDIO18 3 V
0.25 VDDIO33 *4
X2 X2
ares, 5 o BTSECL ees T
CMOS Schmitt fil%38%1 HS : 5 =
0.61 VDDIO33 ** VDDIO33 **
- 0.30 VDDIO18 ™2
?&%E’hﬁmq;mﬁﬁﬁl ViLs 0 0.25 VDDIO18 *3 \Y;
chmitt 0.25 VDDIO33 **
T VDDIO18-0.45 *2
,ﬁﬂjaﬁ’ ¥ Vou | VDDIO18-0.6 *3 Vv
VDDIO33-0.6 £4 ]
MLEBE, KRBT v 045 %2 y
1 OL 0.4 E3 E4
WMNRERRE, SHE | 10 10 A
(&%#: VIN=+VDDIO, VDDIO=36V) | ™ M
MINRHERZ, KBEE
(%M:: VIN =0V, VDDIO = 3.6V) s -10 10 WA
F1: REREEBNGRERHTIE.
F2: 5 VDDIO18 #HXH 10 E7E 1.8V BHIE T ET.
F3: 5 VDDIO18 #HxH) 10 E1E 3.3V BHIE T iET.
F 4 AT+ vDDIO33 #8849 10,
HDMI DDC MJE 10 (DDC_SDA, DDC_SCL iF)
e B =/ME BAE B
MINHEE, SHEHRA Vin 3.1 5.25 Vv
MABRE, KBEFEA Vi 0 1.7 V
WmHBE, KEFE (or=8mA) VoL - 0.4 V
MNRERR, SEFE (VIN=VDDIO33) I -10 10 HA
MINREET, KBEE (VIN=VSS) i -10 10 HA
HDMI CEC 10 (CEC #F)
I 55 &/ME B B
MINHBE, SHEEHRA ViH 2 VDDIO33 V
MINHE, (EHEERWA Vi 0 0.8 V
MHBE, KEBEF (Uo.=8mA) VoL - 0.4 V
BMNRERR, SEFE (VIN=VDDIO33) IiH -10 10 HA
HMNREBEBTR, KEBETE (VINSVSS) i -10 10 HA
14 2016-04-01
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I2C 10 (12C_SDA, I12C_SCL u#¥)

b= 55 =/ME RAE g
MANBE, SHFAAN Vi 0.7VDDIO18 VDDIO18 Vv
MINEE, KETEMA Vi 0 0.3VDDIO18 V

W E, (KB
(ZEBREH 1.8V, lo.=3mA BH{ER vVDDIO18)

MLEBE, KBT
(ZEBREH 3.3V, lo.=3mA BH{ER VDDIO18)

0.2vDDIO18

VoL

0.4 Vv

15 2016-04-01
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5. SN FE B2 Y

5.1. 1°C \EiblikE X

INT im FIBEECE 1°C MBI ThRE]

FEAT BRI T

IR EH, W I12C AMEhite A Ox1F
WRTHL, W I2C MBIt OxOF

5.2. HDMI

o

1T2BREM. 7TE/2H RESETN #i8], INT X AHNF&
WtE. 7B RESETN /5, £BFXA INT Ihee (BH) . fESMEREE 10kQ B RS X% s+

DDC_SDA #1 DDC_SCL EhiZE+5V BIFZEE; MREA+5V IR, WETHh+5V BIRELKEE, LU
1% DDC_SDA #1 DDC_SDL ER1E7S.

TExt DDC ## O&EE R BIEETT TR

HDMI DDC Interface

+5V Power —i& 1 HPDI
7% 100kQ+ 5%
47kQ+ 5%
SDA _|DDC_SDA
% 47kQ+ 5%
scL | DDC_ScL
1kQ+ 5%
Hot Plug Detect —H—WW 1 HPDO

HDMIRX_IP

5.1 DDC I/F &E$ERH

16
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Zim AN B ENATINEERE HDMI-RX L.
E7 VDD33_HDMI 5 REXT Z (8% A 2kQ+1%E M.

HDMI RX

3.3V <] vDD33_HDMI

REXT
2kQ+1%

5.2 REXTH PR ZEE

5.3. &% PLL

ESRRTEh A BR T S 9 PLL ShERisiEan TEFT R
7£ DAOUT #i (PLL 3IXN) I#2, LSI /MR REE—SRIBERS.
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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.

e 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.

e 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.

e 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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