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N/CTS 1&.
- 3D %
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e HDMI ;2 HDMI Licensing, LLC 735 /3t &t E R OB RSEM AR
e MIPI #1 SLIMbus & MIPI Alliance, Inc B9 F MR #5.
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MIPI D-PHY, “MIPI_D-PHY _specification_v01-00-00, 2009.05.14”

MIPI DSI, “MIPI Alliance Z/~z%HR{TIROMSE (DSI) MiA 1.1 £174 2011.11.22

HDMI®, “EiF%EMAZEAOMIE”, A 1.4b, 2010.03.04
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1. #it

HDMI-RX — MIPI DSI-TX 2% HDMI® #iE#4E#ZE MIPI® DSI. R & ERITH B98I
BRI -
RGBT S IEEIIN AT /R. TC358779XBG 5 TC358749XBG ZHHH[ERY 80 51 % .

TC358779XBG
LNT
<~
REFCLK
12C-SCL_
RESETN - HFDCP 4 2C | — ™| Micro-
STBY > eKeL;/sse Sequencer Sla/\(%< ‘|2C_SDA> Controller
DDC_SCL f?\
< > DDC
DDC_SDA Slave Authentication ~ DSIDOP/N
> Engine

RegFile Q Eoooooo0
& \/
% DSID1P/N
CEC HDCP 13 = scalar ED'D'SRW °°°°°°°
4—» CEC (de-l cer) >
HPDo Decryption T --
. B X
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—> !

4 * Q DSID3P/N
HDMIDOP/N }) .......
{ e YO DSICP/N
U(_)%O {*\\R\R - ooooc/:ooo’
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COEDO00PEEEEDRRX00000003) APLL 125 DATA 2
bus 125 DATA 3/SPDIF >
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2. FHE

LR TC358779XBG ZiFHITEINRE.

e HDMI-RX #QO

< HDMI® 1.4b
- s (=& 1080P @60fps)
» RGB, YCbCr444: 24-bpp @60fps
> YCbCrd22 24-bpp @60fps

- EYE
> REEHM PLL IREE ACR EFHEELEH#AY N/CTS {H.
- 3D ¥
- HDCP1.3 %i#%
- EDID %#¥
> EITHRA A, 18374 1 (2000-02-09)
> I 128 NF¥5 (EDID 1.3 #332)
> E)R E-EDID ¥ E: 128 F% CEA ', MiA 3 (CEA-861-DI5E) -
> ME 1 T SRAM (EDID_SRAM)
- &KX HDMI® Bt§fiRE: 165MHz

> A EFHFHEMERRZRMN HDMI® LUK MIEiE

e DSITX 0O
< F&ZA MIPI DSI (hRZA 1.1 -2011.11.22)
> TEFZIX 4 FHHIERIEQ1Gbps/iBiE

<& SRR
- RGB888 3 RGB666

e 12C NE#O
< ZFFEEHEN (100 kHz), HRIEZER (400 kHz) FIEBHREX (2MHz)
< BLEFH TC358779XBG AMERE 1775
< XHE 2 MERAZSIM (NT) %£F8 1°C ABHEE (7hOF & 7'h1F)

o HiMAIHIEO
=ANSSEONES—/ L/ 12S. TDM 5 IEC60958 (5|HE#H#ITLZRER)

<128 &5iEO
- T 8 BIEHIRE, %X 4 ZFHEEE
- X ERT RN
- X# 16, 18, 20 = 24-(HEE (BURF HDMI® HIAGR)
- XEEMNERE-AXFF
- X 32 (U FEHYATRE
- ST AR (256fs)
- 1B3F 12S % IEC 60958 & 61937 #&3 (BURT HDMI®HIN )
- MRTEREST 12MHz, £ 4 FMIH 12S Zig ¥ ¥ HBR &5UR
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< TDM (R ZEEER) &iizEO
- BElER 8 MEiE
- N TR EER
- X#16. 18, 20 T 24-fii PCM H3HFEZ(BUAT HDMI® HMANR)
- N ZHF 32 (U HORT B
- SIS AR (256fs)

S HFEGHEO
- X 2 NMEE (8 MEETHEEAD) (BURT HDMI® #IAG)
- X ¥ IEC 60958 & 61937 #&3 (BURT HDMI® XN

o LTALIE
< PR Z VAR
- RGB B YCbCr422
- RiERRH
- 2D 8 3D
- % 165 MHz PCIk B $HPRE, SRR RAFRERIIR1F 7 ##E 640 x480,720 x480, 720 x576,
1280 x720 3% 1920 x1080

< ﬁﬁS‘ZﬁE’JEﬁ“tﬂﬁ’t
RGB888 3 RGB666

- X5 (MRRAWLE) KR

- 2D 5 3D
- % 4Gbps D-PHY H3EIRE, HARIRE, FIIRIGOHER 720%480,1280%720 5
1920x1080

- BHfREWAMSD K/ BIETER
> HDMIRx WA AR T FIE R R TR F 725
> MAYE, METRHHITES
- PR R TR T
» 3-2,1-2, 3-4, 3-8, 9-4 1 9-16
> 2-3 1 1-3
- PAHEEESRE T
»>-1-2,3-2 1 3-4
»>-2-1-F1 3-1
> 2-3 1 4-9
> 4-5 %1 8-15
- FFRALEE 3D #%30 FP. SBS & T&B LU Rin FIAE.

BRTEFIR

- RGB ¢YCbCr

- REMERY - 81 HFE—E

- MEBRSEERETHEERRER/EM.

9/19 2016-09-01



TOSHIBA

X

TC358779XBG
o 2150 (IR)
< % ¥ NEC InfraRed #18.
o R4
<> AEZ O BAAEIRE (VDDC1 #1 VDDC2)
- VDDC1 A“EF HiRE
- VDDC2 RI7EREREARIRT T
o HLEHIN
<{ Core #1 MIPI D-PHY: 1.2V
<> 1/0: 1.8V - 3.3V
< HDMI®: 3.3V
< VPLL: 1.2V
< BiR NHEAIEITEAIINFE
VvDDCL1 | VDDC2 | VDDIO1 | VDDIO2 | VDDMIPI | AVDD33 |[AVDD12 | AVDDPLL | MIhsR
1.2V | 1.2V | 3.3V 1.8V 1.2V 3.3V 1.2V 1.2V (mW)
B
1080P (A 61.13 0.80 0.89 20.50 72.80 67.82 0.01
@60fps h% 421.2
(mwW) 73.36 2.65 1.60 24.60 240.25 | 81.39 0.01
Py
720p (?‘XL) 170.40 0.80 0.89 20.02 72.66 56.67 1.12
= 1080p & 539.23
@ 30fps (W) 204.48 2.64 1.60 24.02° | 239.78 | 68.00 1.34
E:

e TC358779XBG A i#1T YCbCre> YUV 3k, HEAREH, ARiF YCbCr. HDMI® FRFTTRM

e REE.
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3. SMERS| BY
TC358779XBG 55 R HINgEWN T RRo
3.1 TC358779XBG B|BI&ZFR
mp | smEm o | TR s e R
RESETN [ - Sch REEMMAN, KREFER 1.8V -3.3V
REFCLK I - N EORERRIN (27/26MHZ B, 42MHz) 1.8V -3.3V
141235 TEST | N 0: EmR 1.8V -3.3V
iﬂ;& } 1: KB 8Y-3.
(5) STBY | - N i;ﬂ;gﬁ;ﬂ 1EEEE¥7§§ e CED 1.8V -3.3V
HiE{ES - SEERX S
INT © L N 12C Slv_Addr Sel @ B3| 1.8V-3.3V
MIPI_CP 0 H MIPI-PHY |MIPI-DSI Et$hA%RL 1.2V
MIPI_CN 0 H MIPI-PHY |MIPI-DS|Bt4h I3 1.2V
MIPI_DOP 0 H MIPI-PHY |MIPI-DSI Data 0. B3 1.2V
MIPI_DON 0 H MIPI-PHY |MIPI:DSI-Data 0 &3 1.2V
DSI TX MIPI_D1P 0 H MIPI-PHY |MIPI-DSI Data 1 B3 1.2V
(10) MIPI_D1N 0 H MIPI-PHY |MIPI-DSI-Data 1 &3 1.2V
MIPI_D2P 0 H MIPI-PHY | MIPI-DSI:Data 2 B3 1.2V
MIPI_D2N 0 H MIPI-PHY (| MIPI-DSI Data 2° &3 1.2V
MIPI_D3P 0 H MIPI-PHY-|MIPI-DSI Data 3 B3 1.2V
MIPI_D3N 0 H MIPI-PHY | MIPI-DSI Data 3. &3 1.2V
HDMICP I - HDMI-PHY )| HDMI B $hidiiE A5 3.3V
HDMICN I - HDMI-PHY-| HDMI A543l iE 3 3.3V
HDMIDOP [ - |HDMI-PHY | HDMI Data 0 J&;&HE 3.3V
HDMIRX | HDMIDON [ - |HDMI-PHY |HDMI Data.0 BB X 3.3V
(8) HDMID1P [ -~ HDMI-PHY [HDMI Data 1 BiEBXH 3.3V
HDMID1N [ -~/ | HDMI-PHY |HDMI Data 1 @& Z 3 3.3V
HDMID2P [ -~ | HDMI-PHY | HDMI Data 2 &;&85% 3.3V
HDMID2N [ - | HDMI-PHY {HDMI‘Data 2 @& X 3.3V
DDC DDC SCL [OD| - FS-SOD [DDC MET4h 3.3vED
(2) DDC_SDA | OD - FS-SOD |DDC M1z 3.3vEY
CEC CEC oD FS-SOD |CEC &% 3.3V
HPD HPDI [ - N PAFRAEN 3.3vEY
(2) HPDO 0 L N PR 3.3V
A_SCK 0 L N I2S/TDM fiz/SLIMbus B5pi5 S 1.8V -3.3V
A_WFS 0 L N 128 FAthsk TDM miES1ES 1.8V -3.3V
= A_SDI[0] 0 L N 12S (3®i& 0,1)/TDM/SLIMbus ¥iRIES 1.8V -3.3V
) A-SD[2:1] o) LL N 12S (i1 2,3,4,5)iB1ES 1.8V -3.3V
A_SD[3] 0 L N 12S (i§i& 6,7)¥#E/SPDIF 55 1.8V -3.3V
A_OSCK 0 L N F T RAERT 1.8V -3.3V
IR IR [ - Sch InfraRed 52 1.8V -3.3V
12C I2C_SCL oD - FS-SOD |[I°C S{7Rt4h 1.8V -3.3V
(2) I2C_ SDA |[oD| - FS-SOD |[I°C S{7#iiE 1.8V -3.3V
BIASDA 0 L - BIAS 155 -
APLL DAOUT 0 H - 50 PLL B2 E A4 -
(4) PCKIN I - - =50 PLL BE MR -
PFIL 0 L - E40 PLL R BIE R R{ES -
. VDDC1 - - M VDD () ) 1.2V
%’ﬁ VDDC2 - - - A% VDD (TJHRE) (2) 1.2V
VDDIO1 - - - VDDIO1 10 ELiE(1) 3.3V
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VDDIO2 - - - VDDIO2 10 HLiE(1) 1.8V - 3.3V
VDD_MIPI - - - MIPI DSI f§ VDD (1) 1.2V
VDD _PLL11 | - - - PLL11VDD (1) 1.2V
AVDD12 - - - HDMI PHY 1.2V HiE (2) 1.2V
AVDD33 - - - HDMI PHY & APLL 3.3V E3E (2) 3.3V
1 -
25) VSS - - - i (25) -
Vi REXT®#2 - - - SMNERELHEF PR EE -
IS¢ VPGMEY | - ; ; eFuse 1M _
=21t 80 /NS
A 1: bR 10 HgEm= 5V BE.
I 2: 1FBIT 2kQ BHEZE (£ 1%) 1% REXT %1% ZE AVDD33
E3: IBEEEE
ZHBRARE:
N: FE 10
FS-SOD: HiER AT AL, FEZFF (Schmitt) A
Sch: HE224% (Schmitt) HINZEMSE
MIPI-PHY: DSI & Fiim 10
HDMI-PHY: HDMI®H&E LR 10
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3.1. 5|MCE

3.2. 5| E

%= 3.2 S|B¥OCE — TC358779XBG

H#

S1E%

R

5

DSI TX 10
HDMI RX 8
DDC 2
CEC 1
=22 2
12C 7
IR 1
HPD 2
4

APLL

Rl

—_—
—_

i 25
Misc 2
23t 80

Top View (through the die)

Al A2 A3 Ad A5 A6 A7 A8 A9 A10
AVDD12 | REXT {.vDDC2 |-BIASDA | DAOUT | PFIL VSS MIPI_D3N | MIPI_D3P
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
- VSs VSs vss VSS VSs PCKIN VSS  |MIPI_D2N | MIPI_D2P
c1 c2 c3 ca cs ce c7 cs co c10
HDMICP | HDMICN MIPI_CN | MIPI_CP
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
HDMIDOP | HDMIDON VSs VSs vss vss VSS | VDD_MIPI
E1 E2 E3 E4 E5 E6 E7 ES E9 E10
HDMID1P | HDMID1N vss VSs vss Vss MIPI_DIN | MIPI_D1P
F1 F2 F3 Fa F5 F6 F7 F8 F9 F10
HDMID2P | HDMID2N VSs VSs vss Vss MIPI_DON | MIPI_DOP
G1 G2 G3 Ga G5 G6 G7 G8 G9 G10
- vss - TEST Vss Vss vss | A_Osck
H1 H2 H3 Ha H5 H6 H7 H8 HO H10
AVDD12 | CEC ASD_O | A WFS
J1 J2 J3 Ja 35 J6 a7 J8 J9 J10
DDC_SCL|DDC_SDA| HPDO INT | 12C_SCL R REFCLK vss A_SCK | A_SD_1
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
vDDC1 | vDDIO1 | HPDI STBY |12C_SDA | RESETN | vDDIO2 [ A SD_3 | A_sD_2 | vbDC2

[&]3.1 TC358779XBG 80-5 |/ EH % (MHLE)
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4. FEIREER

TC358779XBG AT EZEEHAR: HDMI-RX, DSI Tx, RGB2YCbCr & YCbCr2RGB

22 E£PE{TIA345E £r2, DDC, CEC, I12S, TDM, IEC60958, INT %1 1°C iff.

EAEEAE TC358779XBG ik H#MEE TC358779XBG i, DDC, CEC #1-1°C

BRLTBRARKE.

AT RS X & MERFEIT TR tESh, AR AR 4 AR .

REFALE ) 12S/TDM/
SPDIF/
AUDI >
Audio Fifo | »-| AUPIO S vbus
HDMI HDMI-RX Video PLL v APLL E::/?EDA,
(HDCP) . Neml
Yoo Video Fifo DSITX DS| TX
EDID_SRAM
DDC e BM e 12C 12C
N (Slave) 7 = (Slave)
<>
vl R 5 INT
CEC_FIFO | <, Ress —
_CEC kG F
—] IR IR
DI SYS
N (CG) RESETN,
h— REFCLK

El4. 1 TC358779XBG HEE

FeEBE

PNER S
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5. ¥4
TC358779XBG *f% (80-5|A, P-VFBGA80-0707-0.65-001)
HB{AL: mm
8] g
/ InDEX
T x4 -
0.1 S|
H 2
o2
| 'In’ o
—~[ 008
0.65
K $ 0 000008 SO0 e
J $ O 0O0000000S
H a b oR:
G 00l o/oloo 00
fF |bo o©oloa 0o
E o0 00|00 00
D OO0 0000 00
C Q. 0O o0 R
B 000000000 o
A ﬂaﬁpc;oooooo¢ -
l :|z 4.5 6 78 910
0.65 __‘ L_ _
80 X ¢0.3+0.05 & 0.15M[s] AG)[ B |
0.08(M)|S
77 mg (HLRIE)
5.1 TC358779XBG MR ~F
Rt wx/ME A mAE
K23k (8] 3R - 0.65 mm -
HERST - 7.0 x 7.0 mm? -
HEEE - - 1.0 mm
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6. B S

6.1. X HRATEE

VSS=0V #if

e

s

BEE

L0

KRR E
(1.8V - HF 10)

VDDIO

-0.3~+3.9

FEL R L
(1.2V -¥FHZK)

vVDDC

-0.3~+1.8

KR &
(1.2V — MIPI DSI PHY)

VDD_MIPI

-0.3~+1.8

H iR E
(3.3V — HDMIRX PHY)

AVDD33

-0.3.~+3.9

H iR E
(1.2V — HDMIRX PHY)

AVDD12

-0.3~+1.8

HMINBE
(DSI 10)

Vin_psi

0.3 ~VDD_MIPI+0.3

Mt E
(DS!_10)

Vour psi

-0.3~ VDD_MIPI+0.3

MINEE
#F 10)

Vin_io

-0.3 ~VDDIO+0.3

i E
= 10)

Vour 10

-0.3 ~ VDDIO+0:3

B
iR

Tj

125

°C

fiEFRE

Tstg

-40~ +125

°C

6.2. Bl TIE&H

VSS=0V £if

el

s

&/ME

B

L JRELE(1.8/3.3V ¥ 10)

VDDIO2

1.65

HEEBE(3. 3V = HDMI #=F 10)

VDDIO1

3.0

BLREEE(L 2V -HFRE)

VDDC

1.1

B8 ER FE (3.3V — HDMIRX PHY)

AVDD33

3.135

3.465

BEEE(L.2V — HDMIRX PHY)

AVDD12

1.15

1.25

BEEE(1.2V — MIPI DSI PHY)

VDD_MIPI

1.3

TERE GHRERE, SMERE)

Ta

+25

aol<l<I<I<I<|<

+70

LR AR E

Vsn

100 mVopy
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6.3. ERBESHTE

2% 75 =/ME Mg mAE =R (v
WABE, SHEEHAN" Vi 0.7 VDDIO - VDDIO V
WABE, REFHAN"' Vi 0 0.3VDDIO | V
HMINBIE, SBET
CMOS Sehmitt fli 58712 Vins 0.7 VDDIO VDDIO
MINEIE, KRBT
CMOS Schmitt fili% 2&8%12 Viis 0 0.3 VDDIO v
f’{%‘f&&’ e Von 0.8 VDDIO VDDIO v
ﬁEEzEEE’ fe e VoL 0 0.2 VDDIO v
BREET, BET e
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TOSHIBA TC358779XBG

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 forall 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, whetherin'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:

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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