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LVDS Splitter for Automotive

BU92RTF82-M

General Description

BU92RTF82-M LVDS splitter has 8 bits LVDS receiver
and 8 hits LVDS transmitter, can split 56 bits (2 channels
of R/G/B 24 bits and DE, HSYNC, VSYNC, Control
Data) of LVDS serial data. Maximum data bit rate is
0.945 Gbps each lane. BU92RTF82-M has reduced
swing mode to be able to except further low power and
low EMIL.

Flexible Input / Output mode is suitable for a variety of
application interface.

Features

®  AEC-Q100 Qualified Note )

B VDS Receiver Support Wide Frequency Range
from 20 MHz up to 150 MHz (3¢ ) (Note 2)
LVDS Transmitter Support Wide Frequency Range
from 20 MHz up to 135 MHz () (Note 2)
Support Reduced Swing LVDS Output for Low EMI
Support SSCG (Spread Spectrum Clock Generator)
Support AGING Function
Support SPI Slave Function (3 ) (Note 2)
Support SPI Master Function (7 ) (Note 2)
Support 64Mbit External Flash Memory
Support Internal OSC (Oscillator) (3¢ ) (Note 2)
Integrated Termination Resistor in LVDS Receiver
Flexible Input / Output Mode
Support Fail Detect Function
Support CRC (Cyclic Redundancy Check) Function
Support OSD (On-Screen Display) Gen2 Function
Support IMC (Image Comparison) Function
B Support BDP (Blind Data Packet) Function

(Note 1) Grade2
(Note 2) (7 ): Special Characteristics

Block Diagram

Key Specifications
B Supply Voltage Range: VDDIO 30Vto36V
LvDSVDD 3.0Vto 3.6V
VDD15 1.35Vt01.65V
B LVDS Input Frequency 20 MHz to 150 MHz
® VDS Output Frequency 20 MHz to 135 MHz
B Operating Temperature Range -40 °C to +105 °C

Package W (Typ) x D (Typ) x H (Max)
HTQFP64AV 12.00 mm x 12.00 mm x 1.00 mm
Applications

B Car Navigation System
m CID (Center Information Display)
®m HUD (Head Up Display)
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OProduct structure : Silicon integrated circuit

OThis product has no designed protection against radioactive rays.
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BU92RTF82-M Datasheet

Support Input / Output Mode

This product supports various input / output mode.

Pin configuration can be set by register of “LVRX_CH_SWAP”, “LVRX_FLIPMODE”, “LVTX_CH_SWAP”,
“LVTX_FLIPMODE” (refer to Table 12 and Table 13).

Dual-in / Dual-out Mode Dual-in / Dual-out Mode
(LVTX_CH_SWAP = L) (LVTX_CH_SWAP = H)
120 MHz | 1st 1st 120 MHz 120 MHz .| 1st 1st 120 MHz
"I Link Link Y "| Link Link i’
120 MHz | 2nd 2nd 120 MHz 120 MHz [2nd >nd 120 MHz
"| Link Link "| Link Link
Single-in / Dual-out Mode Single-in / Dual-out Mode
(LVRX_CH_SWAP =1L) (LVRX_CH_SWAP =H)
150 MHz .| 1st | 1st 75 MHz 1st 1st 75 MHz
"| Link ’| Link Y Link /' Link Y
2nd \. 2nd 5 MHz 150MHz | [2nd [, |2nd Ty Mz
Link Link "| Link Link
Dual-in / Single-out Mode Dual-in / Single-out Mode
(LVTX_CH_SWAP = L) (LVTX_CH_SWAP = H)
67.5 MHz .| 1st 1st 135 MHz 67.5 MHz .| 1st 1st
"| Link >| Link v "| Link \ Link
67.5MHz_| [2nd / 2nd 675MHz | [2nd 2nd] | 135 MHz
"| Link Link "| Link Link 4
Single-in / Single-out Mode Single-in / Single-out Mode
(LVRX_CH_SWAP =L, LVTX_CH_SWAP = L) (LVRX_CH_SWAP = H, LVTX_CH_SWAP = H)
135 MHz | 1st 1st 135 MHz 1st 1st
"] Link Link v Link Link
2nd 2nd 135 MHz [2nd 2nd 135 MHz
Link Link Link Link g
Single-in / Distribution Mode Single-in / Distribution Mode
(LVRX_CH_SWAP = L) (LVRX_CH_SWAP = H)
135 MHz 1st 1st 135 MHz 1st 1st 135 MHz
Link Link i Link Link 4
2nd 2nd 135 MHz 135 MHz 2nd 2nd 135 MHz
Link Link v Link Link 4

Dual-in / Distribution Mode

67.5MHz | | 1st 1st 135 MHz
"| Link Link 4

67.5 MHz .| 2nd 2nd 135 MHz
"| Link Link i

Figure 1. Input / Output Mode Example
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BU92RTF82-M

Datasheet

LVDS Receiver Pins Status in Each Input / Output Mode

Dual-in / Dual-out Single-in / Dual-out
Input / Output Mode Dual-in / Single-out Single-in / Single-out
Dual-in / Distribution Single-in / Distribution
Register: LVRX_SINGLE L H
Register: LVRX_CH_SWAP L H L H
RXA _ON . . .
RXA_OP Valid Valid Valid
RXA_IN Valid Valid Valid
LVDS RXA_ 1P
Receiver | RXAZN DE Valid DE Unused®ote 3)
. RXA 2P Required Required
1st Link —
RXA_CKN Required Required Required
RXA_CKP q q q
RXA 3N . . .
RXA 3P Valid Valid Valid
RXB_ON . . .
RXB_OP Valid Valid Valid
RXB_IN Valid Valid Valid
LVDS RXB_1P
' RXB_2N . DE Note 3 DE
Receiver = Valid ; Unused®ote 3) .
; RXB_2P Required Required
2nd Link
RXB_CKN Required Required Required
RXB_CKP qu qu qu
RXB 3N . . .
RXB_3P Valid Valid Valid

(Note 3) LVDS receiver pins unused are recommended to connect to the LVDSVDD pin.
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BU92RTF82-M Datasheet

Pin Configuration

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
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2| SSPI_SDO TXB_ON |47
3| SSPI_SDI TXB_OP 46
4 SSPI_SCK TXB_1N 45
5 VDD15 TXB_1P 44
6 RXA_ON TXB_2N |43
7 RXA_OP TXB 2P |42
8 RXA_1IN TXB_CKN |41
EXP-PAD
9 RXA 1P TXB_CKP 40
10 RXA_2N TXB_3N 39
11 RXA_2P TXB_3P 38
12 RXA_CKN LVDSGND 37
13 RXA_CKP LVDSVDD 36
14|  RXA_3N MSPI_SSN (35
15| RXA_3P MSPI_SDO |34
16 LVDSVDD MSPI_SDI 33
QlzlalzlalzlalZ2|2|z]|a 5
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S|l |d|d|le|le | X | X|(e|le|” 2}
2 o | @ =
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Figure 2. Pin Configuration (TOP VIEW)
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Datasheet

Pin Descriptions

LVDS Receiver Pins

Pin No. Pin Name Type Descriptions
6 RXA_ON LVDS IN
7 RXA_OP LVDS IN
8 RXA_1N LVDS IN
9 RXA 1P LVDS IN ) )
= LVDS receiver 1st link data
10 RXA_2N LVDS IN
11 RXA_2P LVDS IN
14 RXA_3N LVDS IN
15 RXA_3P LVDS IN
12 RXA_CKN LVDS IN
= LVDS receiver 1st link clock
13 RXA_CKP LVDS IN
18 RXB_ON LVDS IN
19 RXB_0OP LVDS IN
20 RXB_1N LVDS IN
21 RXB_1P LVDS IN
= LVDS receiver 2nd link data
22 RXB_2N LVDS IN
23 RXB_2P LVDS IN
26 RXB_3N LVDS IN
27 RXB_3P LVDS IN
24 RXB_CKN LVDS IN ) ]
= LVDS receiver 2nd link clock
25 RXB_CKP LVDS IN
LVDS Transmitter Pins
Pin No. Pin Name Type Descriptions
59 TXA_ON LVDS OUT
58 TXA_OP LVDS OUT
57 TXA_1IN LVDS OUT
56 TXA 1P LVDS OUT ) )
= LVDS transmitter 1st link data
55 TXA 2N LVDS OUT
54 TXA 2P LVDS OUT
51 TXA_3N LVDS OUT
50 TXA_3P LVDS OUT
53 TXA CKN LVDS OUT ] ]
= LVDS transmitter 1st link clock
52 TXA_CKP LVDS OUT
47 TXB_ON LVDS OUT
46 TXB_0OP LVDS OUT
45 TXB_1N LVDS OUT
44 TXB_1P LVDS OUT ] ]
LVDS transmitter 2nd link data
43 TXB_2N LVDS OUT
42 TXB_2P LVDS OUT
39 TXB_3N LVDS OUT
38 TXB_3P LVDS OUT
41 TXB_CKN LVDS OUT ) )
LVDS transmitter 2nd link clock
40 TXB_CKP LVDS OUT
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Datasheet

Pin Descriptions - continued

Others Pins
Pin No. Pin Name Type Descriptions
SPI Slave
1 SSPI_SSN LVEMOS IN SPI chip select signal
LVCMOS SPI Slave
2 SSPI_SDO IN/OUT SPI output data signal
SPI Slave
3 SSP1_SDI LVEMOS IN SPI input data signal
4 SSPLSCK | Lvcmosin | SP!Slave
- SPI clock signal
Test mode enable with internal pull down resistor
31 TEST LVCMOS IN Connect GND dlr.ectly
L: Normal operation
H: Vendor test mode
LVCMOS SPI Master
32 MSPI_SCK IN/OUT SPI clock signal
LVCMOS SPI Master
33 MSPI_SDI IN/OUT SPI input data signal
LVCMOS SPI Master
34 MSPI_SDO IN/OUT SPI output data signal
LVCMOS SPI Master
35 MSPI_SSN IN/OUT SPI chip select signal
Fail mode detect signal
63 FAIL_DET LvCEMOS L: Fail
IN/OUT .
H: Normal
Power down
LVCMOS . .
64 XRST L: Power down (All LVDS output signals are Hi-Z)
IN/OUT . .
H: Normal operation
EXP-PAD - Must be tied to ground
Power and Ground Pins
Pin No. Pin Name Type Descriptions
29,61 GND Ground Ground for I/O
17,37,49 LVDSGND Ground Ground for LVDS
30,62 VDDIO Power Power supply for /0 (3.3 V)
5,28,60 VDD15 Power Power supply for Digital (1.5 V)
16,36,48 LVDSVDD Power Power supply for LVDS (3.3 V)
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Datasheet

I/0 Equivalence Circuit

Type Circuit Type Applied Pins
LVDSVDD
LVDS Receiver
Block Reset RXA_OP/N, RXA_1P/N,
Rup Rup RXA_2P/N, RXA_3P/N,
Pin RXA_CKPIN,
LVDS IN 1000 RXB_OP/N, RXB_1P/N,
RXB_2P/N, RXB_3P/N,
Pin D? RXB_CKP/N
LVDSVDD TXA_OP/N, TXA_1PIN,
TXA_2P/N, TXA_3PIN,
_ TXA_CKP/N,
LVDS OUT Pin TXB_OP/N, TXB_1PIN,
TXB_2P/N, TXB_3P/N,
TXB_CKP/N
Pin b
LVCMOS IN A o TEST
N
Pin [] b SSPI_SSN,
LVCMOS IN ZIS SSPI_SDI,
— SSPI_SCK
SSPI_SDO,
LVEMOS MSPI_SSN,
NOUT MSPI_SDO,
MSPI_SDI,
MSPI_SCK
LVCMOS
INOUT FAIL_DET
LVCMOS | . , XRST
IN/OUT S IS] 'i (] in
4mA
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BU92RTF82-M Datasheet

Absolute Maximum Ratings

Parameter Symbol Rating Unit Note
Supply Voltagel (1.5V) VDDss -0.3to+21 \% For VDD15
Supply Voltage2 (3.3V) VDDa33 -0.3to+45 \% For VDDIO, LVDSVDD
Input Voltage Vin -0.3to VDD33 + 0.3 \% VDD33 + 0.3<4.5V
Storage Temperature Range Tstg -55to0 + 125 °C
Maximum Junction Temperature Tjmax 125 °C

Caution 1: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is
operated over the absolute maximum ratings.

Caution 2: Should by any chance the maximum junction temperature rating be exceeded the rise in temperature of the chip may result in deterioration of the
properties of the chip. In case of exceeding this absolute maximum rating, design a PCB with thermal resistance taken into consideration by
increasing board size and copper area so as not to exceed the maximum junction temperature rating.

Thermal Resistance®ote4)

Parameter Symbol Thermal Resistance (Typ) Unit
1g(Note 6) ‘ 252pNote )
HTQFP64AV
Junction to Ambient AT 51.9 24.7 °C/IW
Junction to Top Characterization ParameterMote 5) Wir 6.0 5.0 °C/W

(Note 4) Based on JESD51-2A(Still-Air), using a BU92RTF82-M Chip.

(Note 5) The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the outside
surface of the component package.

(Note 6) Using a PCB board based on JESD51-3.

(Note 7) Using a PCB board based on JESD51-5, 7.

Layer Number of Material Board Size
Measurement Board
Single FR-4 114.3 mm x 76.2 mm x 1.57 mmt
Top
Copper Pattern Thickness
Footprints and Traces 70 um
Layer Number of . . Thermal Via®ote®
Measurement Board Material Board Size Pitch Diameter
4 Layers FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
Top 2 Internal Layers Bottom
Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness
Footprints and Traces 70 um 74.2 mm x 74.2 mm 35 um 74.2 mm x 74.2 mm 70 ym

(Note 8) This thermal via connects with the copper pattern of all layers.
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Recommended Operating Conditions

Rating
Parameter Symbol X Unit Conditions
Min Typ Max
Power Supply Voltagel VDDss 1.35 1.50 1.65 \% For VDD15
Power Supply Voltage2 VDD33 3.0 3.3 3.6 \% For VDDIO, LVDSVDD
Operating Temperature Range Tj -40 +25 +105 °C
fin 20 - 120 MHz
Dual-in / Dual-out
fou'r 20 - 120 MHz
fin 40 - 150 MHz
Single-in / Dual-out
four 20 - 75 MHz
Operating
Frequenc -
AUency Dual-in / Single-out fin 20 67.5 MHz
SSCG Dual-in / Distribution four 40 ) 135 MHz
Disabled
fin 20 - 135 MHz
Single-in / Distribution
fout 20 - 135 MHz
fin 20 - 135 MHz
Single-in / Single-out
fout 20 - 135 MHz
fin 20 - 120 MHz
Dual-in / Dual-out
four 20 - 120 MHz | (Note 10)
fin 40 - 150 MHz
Single-in / Dual-out
Operating four 20 - 75 MHz | (Note 10)
Frequency )
Dual-in / Single-out fin 20 67.5 MHz
SSCG Dual-in / Distribution
Enabledot 9) four 40 - 135 MHz | (Note 10)
fin 20 - 120 MHz
Single-in / Distribution
four 20 - 120 MHz | (Note 10)
fin 20 - 120 MHz
Single-in / Single-out
four 20 - 120 MHz | (Note 10)

(Note 9) Valid range of operating frequency depends on internal SSCG parameter settings
(Note 10) Averaged frequency of modulated output clocks.
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Datasheet

Electrical Characteristics

DC Characteristics

Table 1. LVCMOS DC Specifications
Limit
Parameter Symbol Unit Conditions
Min Typ Max
High Level Input Voltage ViH V)E)(E);O - VDDIO \% All LVCMOS IN Pins
Low Level Input Voltage Vi GND - V)E)(E) !30 \% All LVCMOS IN Pins
Hysteresis Voltage Vi - 600 - mV | (Note 11)
0V<=<Vn<=VDDIO
Input Leakage Current liz -10 - +10 MA (Except the TEST Pin)
Pull Down Resistor Ron 35 50 65 kQ The TEST Pin
High Level Output Voltage Vo VD(? LIlO - - \% lon =-4mA/-8 mA
Low Level Output Voltage VoL - - 0.4 \ loo=4mA/8 mA
(Note 11) This spec is for schmitt trigger type cell.
Table 2. LVDS Receiver DC Specifications
Limit . .
Parameter Symbol Unit Conditions
Min Typ Max
Differential Input Voltage Vip 100 - 600 mV
Differential Input “H” Threshold V1H - - +50 mV
Differential Input “L” Threshold V1L -50 - - mV
Differential Input Common 2.4 -
V Vip| /2 1.2 \%
Mode Voltage ™ Vol [Vio| /2
Internal Termination Resistor Rrerm 90 100 110 Q Tj=25°C
Pull Up Resistor Rup 200 300 400 kQ (Note 12)
Differential Input Leakage Current IrRx1Z -20 - +20 MA (Note 12)

(Note 12) Value of each LVDS receiver input pin.

Pull up resistor becomes the half value on the IC for the internal termination resistor.

Differential input leak current becomes the double current value on the IC for the internal termination resistor.

Single-end

Vip = RXy_zP - RXy_zN |
Vem = (RXy_zP + RXy_zN) /2

RXy_zN i

V
Y D

RXy_zP

y=AB
z=CK,0,1,2,3

Differential

Vem

Figure 3. LVDS Receiver DC Characteristics Definition
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BU92RTF82-M Datasheet

DC Characteristics - continued

Table 3. LVDS Transmitter DC Specifications

Limit
Parameter Symbol - Unit Conditions
Min Typ Max
250 350 450 R =100 Q | Register:
. . LVTX_VOD =HH
Differential Output Voltage Vob mV | (Refer to Regis?er'
100 200 300 Figure 8) || \Tx voD = LL
Change in Vop Between R =100 Q
Complementary Output States AVop i ) 35 mv (Refer to Figure 8)
Common Voltage Voc 1.125 1.250 1.375 \% R, =100 Q
Change in Voc Between (Refer to Figure 8)
Complementary Output States AVoc i ) 35 mv
XRST =L,
Output Tri-state Current loz -10 - +10 YA | LVDS Transmitter
Pin Force =0V to LVDSVDD

TXy_zN ?

V V
S SN A /\

Vop =| TXy_zP - TXy_zN |

y=AB
z=CK,0,1,2,3
Voc = (TXy_zP + TXy_zN) /2

LVDSGND

Figure 4. LVDS Transmitter DC Characteristics
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Datasheet

Electrical Characteristics - continued

LVDS AC Characteristics

Table 4. LVDS Receiver Switching Characteristics

Limit
Parameter Symbol Unit Conditions
Min Typ Max
LVDS Input Clock ¢
Frequency () IN 20 - 150 MHz | (Note 13)
LVDS Input Clock Period treip 6.66 - 50 ns
Differential Input Clock trap trap .
High Time treIH 2T - 5 == ns | (Figure5)
Differential Input Clock trap trap .
Low Time trei 2 - - 5= ns (Figure 5)
0 - 0.60 ns f|N =65 MHz
0 - 0.50 ns fin =75 MHz
Receiver Skew Margin tsk 0 - 0.25 ns fiv = 112 MHz
0 - 0.22 ns fin = 135 MHz
0 - 0.15 ns fin = 150 MHz
Input Data Position 1 triP1 -tsk 0 +tsk ns (Figure 6)
t t t
Input Data Position 0 triPO % -t % BEP + sk ns (Figure 6)
t t t .
Input Data Position 6 trips 2 % - tsk 2 RAP. 2 % +tsk | ns | (Figure 6)
t t t .
Input Data Position 5 trips 3-RUP ok 3-RaP. 3 % +tsk | ns | (Figure 6)
t t t .
Input Data Position 4 tripa 4% - tsk 4 RSP 4% +tsk | ns | (Figure 6)
t t t .
Input Data Position 3 trip3 5 % - tsk 5 RCP. 5 % + tsk ns | (Figure 6)
t t t .
Input Data Position 2 trip2 6 P - ok 6 -RCP. 6 % + tsk ns | (Figure 6)
Input Modulation Frequency fimop 30 - 300 kHz
Input Modulation Ratio rmob -3.0 - +3.0 %
Skew Time of RXA_CK .
and RXB CK - tekaz -0.3 X trep - +0.3 X trep ns | (Figure7)
o treip X (2n) )
DE Input Period toeINT Atreip n = Integer ns
DE Input High Time toen 2trcp - - ns | (Figure 11)
DE Input Low Time toEL 2trcip - - ns

(Note 13) (v ): Special Characteristics
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Datasheet

LVDS AC Characteristics - continued

Table 5. LVDS Transmitter Switching Characteristics (R. = 100 Q, C_ =5 pF)

Limit
Parameter Symbol Unit Conditions
Min Typ Max

LVDS Output Clock ; ) 1 MH Note 14
Frequency (7<) out 0 i 35 z |(Note 14)
LVDS Output Clock Period trcop 7.4 - 50 ns
Differential Output _
Setup Time trsup - - 170 ps  |four = 135 MHz
Differential Output _
Hold Time ttHLD - - 170 ps four = 135 MHz
LVDS Transition Time tr - - 0.5 ns |(Figure 8)
Output Data Position 1 trop1 -ttHLD 0 +trsup ns |(Figure 9)
Output Data Position 0 tropo troop _ tTHiD tT°7°P troe , trsup ns |(Figure 9)

i+ tTCOP tTCOP tTCOP H
Output Data Position 6 trops 2 - ttHLD 2 = 2 = + trsup ns |(Figure 9)

.. t t t .
Output Data Position 5 trops 3-TP . trhip 3 T°7°P 3 T°7°P + trsup ns |(Figure 9)

.. t t t .
Output Data Position 4 trops 4 TP b 4 T°7°P 4 T°7°P + trsup ns |(Figure 9)

.. t t t .
Output Data Position 3 trops 5-TCP _ o 5 T‘;OP 5 T‘;OP + trsup ns |(Figure 9)

.. t t t .
Output Data Position 2 trop2 6—1CF _tryip 6 T‘;OP 6 T‘;OP + trsup ns |(Figure 9)
PLL Lock Up Time tpLL - - 100 Ms  |(Figure 10)
(Note 14) (¥ ): Special Characteristics
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BU92RTF82-M Datasheet

Electrical Characteristics - continued
LVDS AC Timing Diagrams

Voirrre = (RXY_CKP) - (RXy_CKN)
treiH y=AB

RXy_CK z
TVoirrre =0V 1 Voirrre =0V

y=AB
(Differential)

N treip

Figure 5. Differential Input Clock
Voirrre = (RXY_CKP) - (RXy_CKN)
y=AB

r \ trowp _ /
RXy_CK V, Voirrre =0 V

y=AB piFFrc =0V
(Differential)

RXy_z
B (D0 & &) I OB () ) SO WD
z=0,1,2,3
(Differential)
Previous Cycle D Current Cycle i Next Cycle
trip1 =
triPo
triIP6 |
triPs
trip4
tRIP3
trip2
Figure 6. LVDS Receiver AC Timing Diagrams (1)
VDIFFRC: (RXy_CKP) - (RXy_CKN)
y=AB
RXA_CK VDIFFRC= oV
(Differential)

tekao

RXB_CK Vbirrre= 0 V \ ’
(Differential)

Figure 7. LVDS Receiver AC Timing Diagrams (2)
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LVDS AC Timing Diagrams - continued

LVDS Output

TXy_zP

L

Ru

LVDS Output
Load

TXy_zN

y=AB
z=CK,0,1,2,3

VDIFF = (TXy_ZP) - (TXy_ZN)
y=AB
z=CK,0,1,2,3

Figure 8. LVDS Transmitter AC Timing Diagrams (1)

A
\

trcop
TXy_CK in
y=AB [
(Differential)
TXY/KZB >< >< Tyz1' Y Tyz0') Tyz6 | Tyz5) Tyz4 { Tyz3 | Tyz2 TyleTyzO ><
y=A,
2=0,1,2,3
(Differential) > < »le
Previous Cycle Current Cycle Next Cycle
tropr —— |

tropro

trops | >

trops | >

trops [« »

trops |« >

tror2 | »

Figure 9. LVDS Transmitter AC Timing Diagrams (2)
Pixel Clock
(Internal Signal)

LVDSTX XRST /
(Internal Signal) tpLL

TXy_CKP/N
y=AB
(Differential)

Figure 10. PLL Lock Up Time

RXA_CK
(Differential)
DE¢ DE DE DE¢ DE¢
RXA 2

(Differential) M_/@@XXXX)(XXX)

{bEH ala toeL
L

Yy %g

A A

Figure 11. DE Input Timing
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Electrical Characteristics - continued

Spread Spectrum Clock Generator (SSCG) Specification

Table 6. SSCG Specification

Parameter Symbol Limit Unit Conditions
Min Typ Max

Input Clock Frequencyl (LVDS) fin_Lve 40 - 150 MHz | Single-in Mode

Input Clock Frequency2 (LVDS) fin_Lv2 20 - 120 MHz Dual-in Mode
In Single-in Mode:
fin_ss= 1/2 X fin_Lv1

Input Clock Frequency (SSCG) fin_ss 20 - 120 MHz In Dual-in Mode:
lefss = levaz

Output Modulation Frequency fomop 30 - 300 kHz

Output Modulation Ratio (Note 15) romob -3.0 - +3.0 %

SSCG PLL Lock Up Time tpLL_ss - - 100 us

(Note 15) The output modulation ratio of up to 3% includes input modulation ratio.

four_ss [MHZ]
A

fin_ss + fin_ss X fomop

-

fin_ss

fin_ss — fin_ss X Fomop

1/ fomop

fin_ss
(Internal Signal)

SSCG_XRST
(Internal Signal)

fOUT?SS
(Internal Signal)

Figure 12. SSCG Profile

AVAVAVAVAVAVAWAW

»

time [s]

tpLL_ss

AR/

Figure 13. SSCG Lock Up Time
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Electrical Characteristics - continued
Internal OSC (Oscillator) Specification

Table 7. Internal OSC Specification

Limit
Parameter Symbol 5 Unit Conditions
Min Typ Max

fout 27 30 33 MHz -
four2 36 40 44 MHz -
fouts 45 50 55 MHz -

Output Clock Frequency®ete 16)
fouta 54 60 66 MHz (Default)
fouts 63 70 7 MHz -
foute 72 80 88 MHz | -

Power On Settling Time tsTABLE - - 100 us -

(Note 16) Set it on the parameter of Flash Memory.

SPI Specification

Table 8. SPI AC Characteristics

Limit
Parameter Symbol - Unit Conditions
Min Typ Max
SPI Master Clock Frequency fsmc 2.8 - 44.0 MHz -
SPI Slave Clock Frequency fssc - - 20.0 MHz -

www.rohm.com

© 2019 ROHM Co., Ltd. All rights reserved. 17/41 15202201-0L 2L 0H501150-1-2
TSZ22111+ 15+ 001 05.Mar.2019 Rev.001


http://www.rohm.com/

BU92RTF82-M

Datasheet

Electrical Characteristics - continued

Voltage Detector Specification

Table 9. Voltage Detector DC Specification

Limit
Parameter Symbol X Unit Conditions
Min Typ Max
Detect Voltage for VDD;s VbEeT15 0.50 0.70 0.90 Y, -
Release Voltage for VDD;1s VREs15 0.70 0.90 1.10 \% -
Hysteresis for VDD15 VHys1s - 0.20 - \Y Vhysis = Vresis - VDET1S
Detect Voltage for VDDs3 VbETs3 1.45 1.65 1.85 \% -
Release Voltage for VDD33 VREs33 1.70 1.90 2.10 \% -
Hysteresis for VDD33 VHys33 - 0.25 - \Y VHhys3z = VRes33 - VDET33
VDDIO
R
Internal Reset Signal XRST
OXD —_l—[><>-| I C
GND
VDDIO / LVDSVDD / Veeszs
Ly
VDD15 | / Vresis
OXD (Internal Signal) E
XRST ViH
tre
Internal Reset Signal
trc : Depend on external R,C value.
Vi : /O high level input voltage.
Figure 14. Reset Signal Release Timing
Table 10. Voltage Detector External RC Value
Limit ) »
Parameter Symbol X Unit Conditions
Min Typ Max
RC Time Constant(Note 17) tre 1 - - ms -
External Resistor R 10.0 - 20.0 kQ -
External Capacitor C 0.1 - 5.0 uF -

(Note 17) In case of VDD1s and VDDas rise slowly, please consider the trc value. (trc >> tvopas_r, tvopis_r)
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Electrical Characteristics - continued

Supply Current (OSD Gen?2 Function is Disable)

Table 11-1. VDD33 Supply Current (R. = 100 Q, C. =5 pF)

Limit . .
Parameter Symbol Min Typ Max Unit Conditions
. f|N =120 MHz
- 116 150 mA |Dual-in / Dual-out four = 120 MHz
. . f|N =150 MHz
- 90 130 mA |Single-in / Dual-out four = 75 MHz
; ; VOD = |fiy = 67.5 MHz
86 120 mA |Dual-in / Single-out 200 MV |four = 135 MHz
. . L . f|N =135 MHz
- 118 150 mA |Single-in / Distribution four = 135 MHz
. . . f|N =135 MHz
VDD33 - 81 120 | mA |Single-in / Single-out four = 135 MHz
Supply Current ltccwas
Worst Case Pattern . fin = 120 MHz
- 146 180 mA |Dual-in / Dual-out four = 120 MHz
. . f|N =150 MHz
- 120 160 mA |[Single-in / Dual-out four = 75 MHz
. . VOD = |fiy = 67.5 MHz
- 100 140 mA |Dual-in / Single-out 350 mV |four = 135 MHz
H i fatr : fin = 135 MHz
- 148 180 mA |Single-in / Distribution four = 135 MHz
. . - f|N =135 MHz
- 95 140 mA |[Single-in / Single-out four = 135 MHz
Power Down _
Current ITccsas - 1.8 - mA [ XRST =L
Table 11-2. VDDss Supply Current (R. =100 Q, C. =5 pF)
Limit . o
Parameter Symbol Min Typ Max Unit Conditions
. f|N =120 MHz
- 125 150 mA |Dual-in / Dual-out four = 120 MHz
. . f|N =150 MHz
- 92 115 mA |[Single-in / Dual-out oD - four = 75 MHz
VDD1s . . 200 m:/ fin = 67.5 MHz
Supply Current ltccwis - 94 115 mA |Dual-in / Single-out o
or four = 135 MHz
Worst Case Pattern
30mV 135 MHz
i . ¥ o N =
87 110 mA |Single-in / Distribution four = 135 MHz
) . ¥ . g f|N =135 MHz
87 110 mA |[Single-in / Single-out four = 135 MHz
Power Down _
Current lTcesis - 10 - mA [ XRST=L
LVDS Receiver Input
tRc|p tRCIP

RXy_CK
y=AB
(Differential)

Xy z
=A B
=0,1,2,3
(Differe

R
y
z

ntial)

B

—

/S )

/

/]

Figure 15. Worst Case Pattern (Maximum Power Condition)
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Assignment from Single Data to Dual Data

?Dfse—rz:ﬁa.)/\/\/\/UUUL

DE

Oferenia) IO mmmm GCOORREND B0 CRRREROERY DXERRAND mmmm 0D

(Differential) X X X o X o2 X o3 X & X

z=0,1,2,3

TXy_CK
y=AB
(Differential)

TXy_ 2
y=AB
(Differential)

TXA z
z=0,1,2,3
(Differential)
TXB_z

z=0,1,2,3
(Differential)

(Note 18) Regardless of the data latency

Figure 16. Assignment from Single Data to Dual Data
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LVDS In / Out Mode Data Mapping
Figure 17-1 to 17-5 show LVDS in / out mode data mapping.
Data of datall level can be set by register LVTX_CTRL_LEVEL.

Dual-in / Dual-out Mode (LVRX_SINGLE =L / LVTX_SINGLE = L)

LVDS Receiver Input Mapping

RXA CKPIN \ / \ /

SCII G (T G5 (D) G2) D) G5) o) Gl (e0) () Gan) o) ez) O
ST G O G0 CR) D) GR 65 Ca G Gl o G o o
RXA_2P/N :) DE XVSYNCXHSYNCXB1[7]X51[61X51[5]X51[4] DE XvstcXHSYchsgmX33[61X33[51X53[4] (:
RXA_3P/N :) - Xeun)Buo G Y ciofRuu ROl - XB3[1]XB3[0]XG3[1]XG3[O]XR3[1]XR3[0](:

RXB_CKPIN \ / \ /

RXB_OP/N GZ[2]XR2[7]XR2[6]XR2[5]XR2[4]XR2[3]XR2[2] G4[2]XR4[7]XR4[6]XR4[5]XR4[4]XR4[3]XR4[2]

RXB_1P/N BZ[3]XBZ[2]XGZ[?]XGZ[G]XGZ[S]XGZ[4]XGZ[3] B4[3]XB4[2]XG4[7]XG4[6]XG4[5]XG4[4]XG4[3]

DE XvstcXHsch32[7]X32[6]X82[51X32[4] DE XVSYNCXHSYNCXB4[7]XB4[6]XB4[5]XB4[4]
. XBZ[l]XB2[O]XGZ[l]XGZ[O]XRZ[l]XRZ[O] - XB4[1]XB4[0]XG4[1]XG4[0]XR4[1]XR4[O]

RXB_2PIN

LJLJL L]
IR

RXB_3P/N

LVDS Transmitter Output Mapping

TXA_CKPIN \ / \ /

Gl[2]XR1[7]XR1[6]XRl[5]XR1[4]XR1[3]XR1[2] G3[2]XR3[7]XR3[6]XRS[S]XR3[4]XR3[3]XR3[2]

TXA_OP/N

Bl[3]XBl[2]XG1[7]XGl[6]XGl[5]XGl[4]XG1[3] B3[3]XBS[Z]XGS[?]XGS[G]XG3[5]XG3[4]XG3[3])

( o XvstcXHstcX31[7]X31[6]X51[5]X31[4]) DE XVSYNCXHSYNCXBS[7]XB3[6]XB3[5]XBS[4]

datallXBl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O] datallXB3[1]XB3[O]XG3[1]XG3[O]XR3[1]XR3[O]

TXA_1PIN

TXA_2PIN

TXA_3PIN

R

LJLJL L]

TXB_CKP/N \ / \ _/

G2[2]X R2[7]XR2[6]XR2[5]XR2[4]XR2[3]XR2[2]) G4[2]XR4[7]XR4[6]XR4[5]XR4[4]XR4[3]XR4[2]

TXB_OP/N

BZ[S]XBZ[Z]XGZ[?]XGZ[G]XGZ[S]XGZ[4]XGZ[3] 34[3]XB4[2]XG4[7]XG4[6]XG4[5]XG4[4]XG4[3])

DE XvstcXHstcXsz]X32[6]X82[51X32[4]) DE XvstcXHschB4[7]XB4[6]XBA[5]XB4[4])1

datallX82[1]XBZ[O]XGZ[l]XGZ[O]XR2[1]XR2[O] datallXBA[l]XB4[O]XG4[1]XG4[O]XR4[1]XR4[0]

TXB_1PIN

TXB_2P/N

RIRIRR

LJLIL L]

TXB_3PIN

Figure 17-1. Data Mapping for Dual-in / Dual-out Mode
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LVDS In / Out Mode Data Mapping - continued

Single-in / Dual-out Mode (LVRX_SINGLE =H /LVTX_SINGLE =)

LVDS Receiver Input Mapping

RXA_CKP/N
RXA_OP/N
RXA_1P/N
RXA_2P/N

RXA_3PIN

RXB_CKP/N
RXB_OP/N
RXB_1P/N
RXB_2P/N

RXB_3P/N

LVDS Transmitter Output Mapping

TXA_CKP/N
TXA_OP/N
TXA_1P/N
TXA_2PIN

TXA_3P/N

TXB_CKPIN

TXB_OP/N

TXB_1PIN

TXB_2P/N

TXB_3P/N

LJLJL L]

R

/]

G1[2]XRl[7]XRl[6]XRl[5]XR1[4]XR1[3]XRl[2]

GZ[Z]XR2[7]XR2[6]XR2[5]XR2[4]XR2[3]XR2[2]

Bl[3]XBl[2]XGl[?]XGl[G]XG1[5]XGl[4]XGl[3]

B2[3] X BZ[Z]XGZ[?]XGZ[G]XGZ[S]XGZ[4]XG2[3]

DE XVSYNCXHSYNCXBl[?]XBl[G]XBl[S]XBl[4])

( DE XVSYNCXHSYNCX BZ[?]XBZ[G]XBZ[S]XBZ[4]

. XBl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O]

} XBZ[l]XBZ[O]XGZ[l]XGZ[O]XRZ[l]XRZ[O]

iR

Unused
Gnused
e
Tz
\ /
BETEETEETEETEETETRETE S
:) Bzl X Bu2 X o X ciuel X Gusl X Gl X ou3 (:
:) DE X VSYNC X HSYNC X B1[7] X B1[6] X B1[5] X B1[4] (:
P ETDETE T EETDEETD T @
\ /
BRI e
DD ETE RS D S
:)’ pe X wvswe Y wmswe X eorp  Basl X mas) X B2l )C
:) data11 X B2 X B20) X ey X o200 X Ry X Repl (:

Figure 17-2. Data Mapping for Single-in / Dual-out Mode
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LVDS In / Out Mode Data Mapping - continued

Dual-in / Single-out Mode (LVRX_SINGLE = L / LVTX_SINGLE = H/LVTX_SINGLE_DIST = L)

LVDS Receiver Input Mapping
RXA_CKP/N

RXA_OP/N
RXA_1P/N
RXA_2P/N

RXA_3PIN

RXB_CKP/N
RXB_OP/N

RXB_1P/N
RXB_2P/N

RXB_3P/N

LVDS Transmitter Output Mapping

TXA_CKP/N
TXA_OP/N
TXA_1PIN
TXA_2PIN

TXA_3P/N

TXB_CKP/N
TXB_OP/N
TXB_1P/N
TXB_2PIN

TXB_3P/N

\

/

BEEETDETDECTE DT TR EETD S
:) Bus) X Buzl f oun X ocuel K ousl X G {613 )(:
N oe Y vewe Y rewe X eun X suel Y eus X sua Y
) N e X e Y eun X ewa X muw Y rua Y
\ /
DR EDEETE TR S
BT DRSS
B T 0 G 5D S T
:} X e X B0 X cay Y a0 X Ry Y Repl (:

I

/]

(Gl[Z]XRl[Y]XRl[G]XRl[5]XRl[4]XR1[3]XR1[2]

G2[2]XR2[7]XR2[6]XRZ[S]XR2[4]XR2[3]XR2[2])

Bl[3]XBl[2]XG1[7]XGl[6]XGl[5]XGl[4]XG1[3]

(82[3]XBZ[Z]XG2[7]XGZ[G]XGZ[5]XG2[4]XGZ[3]

( DE XVSYNCXHSYNCX 51[7]X Bl[6]X Bl[5]XBl[4]

DE XVSYNCXHSYNCX52[7]XBZ[6]X82[5]XBZ[4])

LJLIL AL

datallXBl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O])

(datallX BZ[l]X82[0]XGZ[l]XGZ[O]XRZ[l]XRZ[O]

T T T

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Figure 17-3. Data Mapping for Dual-in / Single-out Mode
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LVDS In / Out Mode Data Mapping - continued

Single-in / Distribution Mode (LVRX_SINGLE = H/LVTX_SINGLE =H/ LVTX_SINGLE_DIST =H)

LVDS Receiver Input Mapping
RXA_CKP/N

RXA_OP/N
RXA_1P/N
RXA_2P/N

RXA_3P/N

RXB_CKP/N
RXB_OP/N
RXB_1P/N
RXB_2P/N

RXB_3P/N

LVDS Transmitter Output Mapping

TXA_CKPIN
TXA_OP/N
TXA_1P/N
TXA_2PIN

TXA_3PIN

TXB_CKP/N

TXB_OP/N

TXB_1P/N

TXB_2P/N

TXB_3P/N

LJLJILJL]

-/

/]

Gl[Z]XR1[7]XR1[6]XR1[5]XR1[4]XR1[3]XRl[Z]

GZ[Z]XRZ[?]XRZ[G]XRZ[S]XR2[4]XR2[3]XR2[2])

(Bl[S]XBl[Z]XG1[7]XGl[G]XGl[S]XGl[4]XGl[3])

(52[3]X52[2]XezmXez[e]Xez[5]XGZ[4]Xez[3]

DE XVSYNCXHSYNCXBl[?]XBl[G]XBl[S]XBl[4]

DE XVSYNCXHSYNCXBZ[7]XBZ[6]XBZ[5]XBZ[4]

- XBl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O]

- XBz[l]XBZ[O]XG2[1]XG2[O]XR2[1]XR2[O]

RIRIRIR

Unused

Unused

Unused

Unused

Unused

LJLJLIL ]

LJLJIL L]

S

/]

G1[2]XR1[7]XR1[6]XRl[5]XR1[4]XR1[3]XR1[2]

GZ[2]XR2[7]XR2[6]XRZ[E]XR2[4]XR2[3]XR2[2]

(Bl[s]XBl[Z] XG1[7]XGl[G]XGl[S]XG1[4]XGl[3]XBZ[3]XBZ[Z]XG2[7]XGZ[G]XGZ[S]XGZ[4]XG2[3]>

DE XVSYNCXHSYNCX Bl[?]XBl[G]XBl[S]XBl[4]

DE XVSYNCXHSYNCXBZ[7]XBZ[6]XBZ[5]XBZ[4]

datallX Bl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O]

datallXBZ[l]XBZ[O] XG2[1]XG2[O]XR2[1]XR2[O]

I

/]

Gl[2]XR1[7]XRl[G]XRl[5]XRl[4]XRl[3]XRl[2]

GZ[2]XR2[7]XRZ[G]XR2[5]XR2[4]XR2[3]XR2[2]

Bl[3]XBl[2]XG1[7]XGl[G]XGl[S]XGl[4]XGl[3]

82[3]XBZ[Z]XG2[7]XGZ[G]XGZ[S]XGZ[4]XG2[3])

( DE XVSYNCXHSYNCX B1[7]XBl[6]XBl[5]XBl[4])

( DE XvschHsch32[7]X32[6]X52[5]X32[4]

datallX Bl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O]

datallXBZ[l]XBZ[O] XGZ[l]XGZ[O]XRZ[l]XRZ[O]

| RIRIRIR

RIRIRID

Figure 17-4. Data Mapping for Single-in / Distribution
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LVDS In / Out Mode Data Mapping - continued

Single-in / Single-out Mode (LVRX_SINGLE = H/ LVTX_SINGLE = H/LVTX_SINGLE_DIST = L)

LVDS Receiver Input Mapping
RXA_CKP/N

RXA_OP/N
RXA_1P/N
RXA_2PIN

RXA_3P/N

RXB_CKP/N
RXB_OP/N
RXB_1P/N
RXB_2P/N

RXB_3P/N

LVDS Transmitter Output Mapping

TXA_CKP/N
TXA_OP/N
TXA_1PIN
TXA_2PIN

TXA_3P/N

TXB_CKP/N
TXB_OP/N
TXB_1PIN
TXB_2PIN

TXB_3P/N

o
)
)
)
)

/]

(Gl[Z]XRl[7]XRl[G]XRl[5]XR1[4]XR1[3]XR1[2]

GS[Z]XR3[7]XR3[6]XR3[5]XR3[4]XR3[3]XR3[2]}

Bl[3]XBl[2]XGl[?]XGl[6]XGl[5]XG1[4]XGl[3])

(33[3] X B3[2]XeamXes[e]XG3[5]X63[4]XG3[3])

DE XVSYNCXHSYNCX Bl[7]XBl[6]XBl[5]XBl[4])

DE XVSYNCXHSYNCX 83[7]XB3[6]XB3[5]XB3[4]

. XBl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O]

} XB3[1]XBS[0]XGS[l]XGS[O]XRS[l]XR3[O]

RINIRIR

un

used

Unused

Unused

Unused

un

used

LILIL L

I

Y A

Gl[Z]XR1[7]XR1[6]XR1[5]XR1[4]XR1[3]XR1[2])

GB[2]XR3[7]XR3[6]XR3[5]XR3[4]XR3[3]XR3[2]>

\Bl[3]XBl[2]XG1[7]XG1[6]XGl[5]XGl[4]XGl[3])

IBB[3]X83[2]XG3[7]XGB[G]XG3[5]XG3[4]XG3[3])

DE XVSYNCXHSYNCXBl[?]XBl[ﬁ]X Bl[5]XBl[4])

DE XVSYNCXHSYNCX B3[7]XBS[6]XB3[5]XBS[4]

datallXBl[l]XBl[O]XGl[l]XGl[O]XRl[l]XRl[O]

datallX B3[1]XB3[O]XG3[1]XG3[O]XR3[1]XR3[O])

RIRIRR

i-Z

Hi

H

i-Z

H

i-Z

Hi

i-Z

H

i-Z

Figure 17-5. Data Mapping for Single-in / Single-out Mode (Select LVDS Receiver 1st Link Data)

www.rohm.com

© 2019 ROHM Co., Ltd. All rights reserved.

TSZ22111 - 15+ 001

25/41

TSZ02201-0L2L0H501150-1-2
05.Mar.2019 Rev.001


http://www.rohm.com/

BU92RTF82-M

Datasheet

LVDS Receiver Pin Function

Table 12 and Table 13 show the LVDS receiver pin functions of Single-in mode and Dual-in mode.

LVDS Receiver Single-in Mode

Table 12-1. LVDS Receiver Pin Function of Single-in Mode (LVRX_6BIT =L)

LVRX_CH_SWAP

L

H

LVRX_FLIPMODE

RXA_ON
RXA_OP
RXA_IN
RXA_1P
RXA_2N
RXA_2P

RXA_CKN

RXA_CKP
RXA_3N
RXA_3P

Pyl
o

py)
=

s
N

Py
(@]
P

Pl
w

RCK

Pl
N

Pyl
iy

unused

unused

RXB_ON
RXB_OP
RXB_IN
RXB_1P
RXB_2N
RXB_2P

RXB_CKN

RXB_CKP
RXB_3N
RXB_3P

avivivivi VAvAvAvAv;

unused

BITTO[TTITT
BEEEEETToY.

unused

VAVAVAVAY ivivivivavi®

Py}
o

py)
=

2
N

Py
(@]
e

Pl
w

Pyl Pl P ps)
[ N o w
~

Pyl
o

VAVAVAVAY] \VAvAvAvAvI R

Table 12-2. LVDS Receiver Pin Function of Single-in Mode (LVRX_6BIT = H)

LVRX_CH_.

SWAP

L

H

LVRX_FLIPMODE

T

RXA_ON
RXA_OP
RXA_1N
RXA_1P
RXA_2N
RXA_2P

RXA_CKN

RXA_CKP
RXA_3N
RXA_3P

Py Pyl Py
N - o

Py
(@]
P

i
Pyl Pl P
[ N 0
~ E

Pyl
o

unused

AVAVAvAV

RXB_ON
RXB_OP
RXB_1N
RXB_1P
RXB_2N
RXB_2P
RXB_CKN
RXB_CKP
RXB_3N
RXB_3P

VAVAVAVAV |’VAVAVAVAY;

unused

WAVAVAVAY] \VAVAVAVAV/

unused

Avavavavl \vivAvavavil

\/
i

WAVAVAVAY] (\VAVAVAVA

Py}
o

Py
=

2
N

Py
(@]
P

unused

by
(@]
P

Pyl
ey

Pyl
o

TTTTT
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LVDS Receiver Pin Function - continued

LVDS Receiver Dual-in Mode

Table 13-1. LVDS Receiver Pin Function of Dual-in Mode (LVRX_6BIT = L)

LVRX_CH_SWAP

LVRX_FLIPMODE

RXA_ON
RXA_OP
RXA_1N
RXA_1P
RXA_2N
RXA_2P

RXA_CKN

RXA_CKP
RXA_3N
RXA_3P

RXB_ON
RXB_OP
RXB_IN
RXB_1P
RXB_2N
RXB_2P
RXB_CKN
RXB_CKP
RXB_3N
RXB_3P

VAVAVAVAV] \VAVAVAVAY,

L H
L H L H
Ej> RO E:l> R3 Ej> RO :{l> R3
}j> R1 :{l> RCK Ej> R1 :{l> RCK
Ej> rR2 |2 Ej> rR2 | 2 }j> R2 | 5 Ej> Re | 5
a 4 & &
}j> RCK :{l> R1 }j> RCK :{l> R1
Ej> R3 :{1> RO Ej> R3 E:l> RO
Ej> RO E:l> R3 Ej> RO :{l> R3
}j> R1 :{l> RCK Ej> R1 :{l> RCK
£ £ . .
R2 |3 Ej> RZ | 3 }j> Rz |2 Ej> rRe | 2
}j> RCK :{l> R1 }j> RCK :{l> R1
Ej> R3 :{1> RO Ej> R3 E:l> RO

Table 13-2. LVDS Receiver Pin Function of Dual-in Mode (LVRX_6BIT = H)

LVRX_CH_SWAP

L

H

LVRX_FLIPMODE

-

-

RXA_ON
RXA_OP
RXA_1N
RXA_1P
RXA_2N
RXA_2P

RXA_CKN

RXA_CKP
RXA_3N
RXA_3P

AVAVAVAY

A%,
(|

Pyl
o

Pl pu)
N] (&
1st Link

RCK

sl
i

RCK

Pyl
o

Pyl
o

Pl P
N) (&
2nd Link

RCK

‘ T

\/
]

RCK

Pyl
o

RXB_ON
RXB_OP
RXB_IN
RXB_1P
RXB_2N
RXB_2P
RXB_CKN
RXB_CKP
RXB_3N
RXB_3P

\VAVAVAVAV] VAVAVAVAY,

%

ARy
(e ]

Py}
o

RCK

SAYAYAY
(oo |

Y%
i
'%@@%%@%@@\

\/
]

RCK

Pyl
o

Py}
o

Pl P
N) (&
1st Link

RCK

unused

RCK

%

Pyl
o

S3%3%
(i |

SAYAYAY
[ |
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LVDS Transmitter Pin Function

Table 14 and Table 15 show the LVDS transmitter pin functions of Single-out mode and Dual-out mode.

LVDS Transmitter Single-out Mode

Table 14-1. LVDS Transmitter Pin Function of Single-out Mode (LVTX_6BIT = L)

LVTX_CH_SWAP

L

H

LVTX_FLIPMODE

TXA_ON
TXA_OP
TXA_IN
TXA_1P
TXA_2N
TXA_2P
TXA_CKN
TXA_CKP
TXA_3N
TXA_3P

—
o

—
-

—
N

TCK

—
w

—
w

—
Q
)

—
N

—
-

- —
[ o

4
N
Hi-Z

TCK

-
w

—
Q
-~

—
N

—
-

—
o

Hi-Z

TXB_ON
TXB_OP
TXB_1N
TXB_1P
TXB_2N
TXB_2P
TXB_CKN
TXB_CKP
TXB_3N
TXB_3P

—
-

IVAVAYAYAY( \VAVAVAVAYL S

—
N

TCK

—
w

IVAYAVAYAYI IEAVAVAVAY

Hi-Z

3
I S
Hi-Z

—
-

—
o

Ll il

—
o

Lyl i -

—
-

—
N

TCK

-
w

A R |

—
-

—
o

Table 14-2. LVDS Transmitter Pin Function of Single-out Mode (LVTX_6BIT = H)

LVTX_CH_SWAP L H
LVTX_FLIPMODE L H L H
= T s R Qe | o
S Loe IS0 N S B S
T1 TCK T1 TCK
TXA_1P
TXA_2N . - N N
‘I:E TXA 2P ‘I:E T2 ‘I} ‘I:E T T2 ‘I} T
‘I:E TXA_CKN ‘I:E ‘IE ‘I:E ‘IE
TCK TL TCK TL
TXA_CKP
_I:E TXA_SN T3 ~|:§ T0 ~|§ T3 ~|:§ T0 ~|§
TXA_3P
‘IE TXB_ON ‘I:E _I:z _I:E _I:z -
TO T3 TO T3 HiZ
TXB_OP
TXB_IN
TXB_2N N N
‘I:E TXB_2P T2 ‘I:E T 2 ‘IE T I ‘I:E T ‘IE
TXB_CKN
~I§ TXB_CKP TCK‘I:E Tl‘l} TCK‘I:E Tl‘l}
TXB_3N 2
~|§ x6_3p T3 ~l:§ T0 «I} T3 ~I:§ T0 «I}

www.rohm.com
© 2019 ROHM Co., Ltd. All rights reserved.
TSZ22111+ 15+ 001

28/41

TSZ02201-0L2L0H501150-1-2
05.Mar.2019 Rev.001


http://www.rohm.com/

BU92RTF82-M

Datasheet

LVDS Transmitter Pin Function - continued

LVDS Transmitter Dual-out Mode

Table 15-1. LVDS Transmitter Pin Function of Dual-out Mode (LVTX_6BIT = L)
LVTX_CH_SWAP L H
LVTX_FLIPMODE L H L H

<|§ TXA_ON *I:E ‘IE ~I:§ ‘IE
TO T3 To T3
TXA_OP
<|§ TXA_IN
TXA1P N T1 —I} x TCK ~I§ « T1 ~I§ o TCK ~I§
TXA_2N £ pr 4 £
~I:§ - 4 2 —I:E 7| T2 ~I§ s| T2 ~I:§ 3| T ~I§
TXA_2P % 4 s g
= ~
TXA_CKN
~|:§ - TCK ~I:§ T1 ~I§ TCK ~I:§ T1 ~I§
TXA_CKP
*I:E TXA_3N ‘I:E ‘IE ‘I:E ‘IE
T3 To T3 To
TXA_3P
‘IE TXB_ON *I:E ‘I:z ~I:§ ‘I:z
TO T3 TO T3
TXB_OP
TXB_IN
~I§ - T1 «I:E | Tk ~I§ T1 «I:E TCK ~I§
TXB_1P o £ x o
TXB_2N £ _E‘ 5 £
= el ] O I I | I
<I:§ B CkN || -
TXB_CKP ek ‘I:E m ‘l} ek ‘I:E m ‘IE
TXB_3N
~I:§ TXB_3P i ‘I:E To ‘I} i ‘I:E To ‘l}

Table 15-2. LVDS Transmitter Pin Function of Dual-out Mode (LVTX_6BIT = H)
LVTX_CH_SWAP L H
LVTX_FLIPMODE L H L H

E= T = R = = = R =
<I:§ TXA_IN
XA 1P N T1 —I:E < TCK ~I§ « T1 ~I:§ ° TCK ~I§
TXA_2N £ a = £
~I:§ - 4 —I:E Bl T ~|§ o| T2 ~|:§ 3 T ~|§
TXA_2P b7 - & 2
— N
TXA_CKN
~|:§ - TCK ~I:§ T1 ~I§ TCK ~I:§ T1 ~I§
TXA_CKP
~I:§ TXA3N 3 ~I:§ T0 ~I§ 3 ~I:§ L T0 ~|§
TXA_3P
e | o1 | o Dm ey |
_IE TXB_1IN
S N T1 —I:E « TCK ~I§ x T1 ~I:§ N TCK ~I§
‘I} TXB_2N £ | 35 £
T2 ~|:§ o| T ~|§ =| T2 ~I:§ 3| 12 ~|§
TXB_2P i & o 7
_I:E TXB CKN || N -
TXB_CKP TeK ‘I:E m ‘I} ek ‘I:E m ‘l}
TXB_3N Hi-Z
~|§ TXB_3P T3 ~I§ El TO ~I§ T3 ~I§ TO ~I§
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LVDS Mapping Function

Table 16 shows the LVDS Mapping (VESA/ JEIDA) Control.
Data of datall level can be set by register LVTX_CTRL_LEVEL.

Table 16. LVDS Mapping Mode (VESA/ JEIDA)

Register:

LVRX_MAP_SEL L H

LVTX_MAP_SEL

Mapping VESA
R/TXy_CKP/N \ /
RITXy_OP/N RITXy_OPIN
RITXy_2PIN RITXy_2PIN

Register: y=AB yon B

LVRX_6BIT

LVIX_6BIT RITXy_CKPIN _—\j_ RITXy_CKPIN | \ / T
Ry 0PN Gl ro Y R/TXy_OP/N] at21 ) rir1 ) Ris Y Ris) R[2] (:

g | Rmosaen e Yo o} | rmxyen Y e fe@ s}

Rixy_2PiN_ Y oe YveneYoncY eis] Y iar Y e Yo R/TnyZP/N] DE Bl4] (:
RITXy_3PIN| Not Active | | rxy_sPi l Fep— ‘
y=A.B y=A.B i
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Timing Chart

Power On/Off Sequence

3.3V
90 % =----f----

VDDIO o
LVDSVDD 50 % -k~

t3315R

— tis33F

15V
90 % --, /..
VDD15
Figure 18. Power Supply Sequence
VDDIO
LVDSVDD
90 %----r-r- VDD15
10 % -~ ---- 10 % ----f--mv
tvpp3s_oFF tvopss R
tvbp1s_oFF tvpbp1s_R
Figure 19. Power Supply Rise and Fall Timing
Table 17. Power Supply Timing
Parameter Symbol Min Typ Max Unit

VDD33 to VDD;5 Rise Delay Time(Note 19) t3315R 0 - - V]
VDDss to VDDs3 Fall Delay Time(Note 19) ti533F 0 - - us
VDD33 Rise Time(Note 19) (Note 20) tvbpss R - - 50 ms
VDDs5 Rise Time(Note 20) tvpbpis R - - 50 ms
VDD33 Off Time(Note 19) tvbp33 oFF 100 - - ms
VDD;5 Off Time tvbpis oFF 100 - - ms

(Note 19) VDD33: VDDIO, LVDSVDD
(Note 20) In case of VDD1s and VDDzssrise slowly, please consider the trc value described on “Voltage Detector Specification”. (trc >> tvppss_r, tvppis_Rr)
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AGING Function

AGING pattern, sequence can be set by register setting in IC.

Pattern6

Pattern7

Pattern8

Pattern9

Pattern10

Figure 20. AGING Mode Pattern Sequence

Table 18. AGING Mode Pattern Example

White Black Red Green Blue Cyan
Magenta Yellow V Gray V Gray Red V Gray Green V Gray Blue

H Color Bar
(H Gray)

Outer Frame

Gray
(127/255 Level)

H Gray

H Gray Red

H Gray Green

H Gray Blue

V Gray

V Gray Red

V Gray Green

V Gray Blue

2

Chess Pattern

(Zoom)

Sub-pixel Check

2line Sub-pixel
Check (Zoom)

2line +1 Sub-pixel
Check (Zoom)

Pixel Check
(Zoom)

V Color Bar
(V Gray)

V Color Bar

Crosstalk
Checkl

Crosstalk
Check2

H Linear Gradient
Grey

Orientation Test

V Flicker Test

H Flicker Test
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Fail Detect Function

This product supports Fail Detect Function.
“Detect Item” in the table shows fail condition which outputs to the FAIL_DET pin. (L: Fail Condition / H: Normal Condition).

The setting of each item is selected by register setting (Note 21),
(Note 21) About the details for fail detect function, please refer to BU92RTF82_Application_Note.pdf

Table 19. Fail Detect Iltems

No. | Fail Category Enable Control Register Detect Item
. LVDS Input Clock Frequency,
1) System Fail SYSTEM FAIL_EN HS. VS, DE Term
. Flash Access Abort Error,
@) ROM Fall ROM_FAIL_EN SPI Master Checksum Error
(3) SPI Fail SPI_FAIL_EN SPI Slave Timeout
I-CRC Error (Note 22),
(4) Image Error IC::SREIZ_I'E:¢\I(L_IIES EN RGB-Sigma (Note 22),
- <= Pixel Count (Note 22)
CRC_FAIL_EN
- (Note 23) g -
) Full-Frame CRC FSAFETY IRQ EN Frame CRC
CRC_FAIL_EN
(Note 23) - -
Frame Stop FSAFETY IRQ EN Frame Stop
(6) BDP (Note 24) FSAFETY_IRQ_EN BDP Command Error
() IMC/OSD FSAFETY_IRQ_EN IMC, OSD Error

(Note 22) About the details for I-CRC, RGB-Sigma, Pixel Count function, please refer to UG301_Ver1.0_ImageChecker_Specifications.pdf
(Note 23) About the details for full-frame CRC, frame stop function, please refer to BU92RTF82_Application_Note.pdf
(Note 24) About the details for BDP function, please refer to UG401_BDP_Specifications.pdf.

CRC Function

This product supports CRC (Cyclic Redundancy Check) using CRC-16.

It is only performed on active pixels, and is calculated for each RGB color.
CRC verification area can be set by register setting in the IC.

This CRC-16 is generated per component, based on the following polynomial.
CRC-16 = X6 + X5 + X2+ 1

User can read CRC value by SPI access, or send CRC expectation value by BDP function.

Count

SPI < Sta_tus
Register
i A
Red —» CRC-16 >
Green—p CRC-16 CRC Verify
Blue —p CRC-16 ——&—>
. CRC
BDP Expectation

Figure 21. CRC Function

Ermor | Error Flag
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OSD Gen?2 Function

OSD (On-Screen Display) Genz2 is the displaying character function.
The character size and position is selectable by register setting.

Table 20. OSD Gen?2 Features

Character Font Example

Max Characters Count

32

Character Size M x N Dot

(M,N: Every Character from 30 pixels to 255 pixels)

IMC (Image Comparison) Function

IMC detects the abnormality of the image data from input video interface by comparing the image data with the character
data of OSD.

Detecting the mismatch of pixels, the IRQ (Interrupt request) is generated.

Image Data from GPU

Image Data from GPU
-

| visibility Detection
Character Data

Character Data FEEGTE

Color

W\

W\

™~ Comparison pixel

“_‘H‘\‘- Undetected pixel
[~ No-comparison pixel

[~ No-comparison pixel

Figure 22. IMC (Image Comparison) Function
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Application Examples
Dual-in / Dual-out Mode

LVDS Receiver: Dual Input (8 bits), LVDS Transmitter: Dual Output (8 bits)
VDD15 =15V, LVDSVDD = VDDIO =3.3V

o] e} c c (e}
LVDSVDD / VDDIO TR TRNTR 8 8 8 8 8
33V 33 3 3 . = . = =i
: e
- S 9 S S W W tWir tWe T
voois 2524
15V ITT TT
1ka  20kQ
AN <
T daldds Blyelgzlasdds
a
AN G2 2 g%‘ 8, El el g & 2 & g, & 2
4.7kQ O £ 9383084 ddd Y9 <P
= > >S5 X X X X X X £ g X X QA ._“_D 0.1 uF
I FFRERFRFFEFXXXRFFRFS -1
SPI g 1 b S 2 48 {H 0.01 pF
2 SSPI_SSN LVDSVDD) {H 0oLy
Master | 5 2 47
SSPI_SDO TXB_O
100 Q
3yssPisol o _ x6_op| 2 %
44 sspi_sck | | TxB_INF2
0.01m=4—||—1 S = | | s % 100 Q
)
0.1 pF<H-® VDD15 | | TXB_1P|
6 | | 43
RXA_ON TXB_:
7 | | 42 % 100 Q
RXA_OP | | TXB_2P|
8 a1
RXA_IN | | TXB_CKN| %
000
o 2 {rxA_1P | BU92RTF82-M | v X
| ¢
o 10 IRxA_2N | : TXB_3N 39
3 11 38 % 100 Q
S RXA_2P | | TXB
[] | .
5 12 [rxA_CKN | : LVDSGND_|> D o01pF
36 - =
=} 13 RxA_CKP | EXP-PAD | LVDSVDI JH> 0.01 pF VDE"_B':"V
14 [RxA_3N L B MSPI_SSN}-2
______________ 34
15 lrxA_3P MSPI_SD!
1 33
0.01 pF HF & {vbsvbp MSPI_SDI|
0.1 uF =) z o 5 47kQ
bF HH Z z o zo zao ¥ X za 3 47kQ A
058 3 58800 5 8 4 o 9 © A
2 P e =N = S ¥ q—lz Jlo |m
S X X X X X X X X o z o w2 ] E:3 il £:3
[ [ 0 o o o o o x> 0 > F = n
ST T ST RS T I ST R B N IS I N ~DF B
RS =
295
=3+ |=Z
oo |2
| S ERE
T 33 )
2} O |C
5% 5% | R 5|U
28 28 * 47K0
s s

Figure 23. Application Example
(Dual-in / Dual-out Mode)
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Application Examples - continued
Single-in / Dual-out Mode

LVDS Receiver: Single Input (8 bits), LVDS Transmitter: Dual Output (8 bits)
VDD15 =15V, LVDSVDD = VDDIO =3.3V

LVDSVDD / VDDIO S B s S S
° ° o S o
33V 5% 55 A4S VNN VNN
: Ja oo a
S 2 S 2 e WA P P tWY
- S S
VbD15 e il ey
15V T TT
1k 20 kQ%
AN *-
T g|$$~8§@583$$$“°%
[=]
VW4 g E % 2 g 5‘ %I 5\ &\ ﬁ\ %I g % %\ %\ 5
47kQ OXJgUQ;;;;;;i‘%(w;;m
z FERFRESESREES HH> 01pF
SPI ] 1 b g r 2 48 N
= SSPI_SSN LVDSVDD {H 0.01 pF
Master | 5 2 47
SSPI_SDO TXB_ON
100 Q
3 sspLsDI TXB_OP| 46 %
O 4 | | 45
SSPI_SCK TXB_1
o 0.01 pF<H A | | 24 % 100 Q
g 0.1 uF<HI-® VDD15 | | TXB_1P|
6 43
® RXA_ON | | TXB_
Q 7 | | 22 % 1000
o] RXA_OP | | TXB_2P| o
- 8 fRxA_IN | | TXB_CKN| %
100 Q
2 1RxA_1P : BU92RTF82-M | e ckpll
| - 39
10 1RxA_2N | | TXB_3N %
11 lRxA_2P | 1 S 100 Q
12 1RxA_CKN ! ! 7
Df
1, ! ! Lmsen ?D D o1ur VDD =33V
RXA_CKP | | LVDSVD {H 0.01 pF -
14 | EXP-PAD 35 b o
RXA_3N MSPI
e - SSNTS
12 JRxA 3P MSPI_SD
16 33
0.01 pF <Ht LVDSVDD MSPI_sDI
0.1 pF <HH 2 z o o} 47kQ 47kQ
zZ 3
& g| %\ 5| &\ E| %\ 6\ ﬁ\ %\ %I = 9 o [o] B3 A
8 0 0 0 O O 0 0 0o @O0 2 0 b) a q—lzl-u o S
S X X X X X X X X X X 0 z 0o w2 Ol # i3
O @ X @YY S 0> - = -
SE EEEEEBREEEEEEEE =38 |8
o2 n |5
£ o
=3+ |=Z
Sa 0O |2
T Egn |3
=0 |8
T 33 )
0 [E|<
2] 0 |O
5% 5% |_ 2 (= ‘D
28 238 * a7kQ
5 S

Figure 24. Application Example
(Single-in / Dual-out Mode)
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Application Examples - continued
Single-in / Single-out Mode
LVDS Receiver: Single Input (6 bits), LVDS Transmitter: Single Output (6 bits)
LVRX_CH_SWAP = H, LVTX_CH_SWAP = H
VDD15 =15V, LVDSVDD = VDDIO =3.3V

LVDSVDD / VDDIO

5% 5%
33V SZ a3
o ° s ° 3
VDD15
s £
c c <
' &l |&| |8
1ka 20Kk
'A%
pa
T $|$sﬂj8 i s s I S 2
AN bW 222883%5%8&¢g¢d5 S
4740 O858883:d55438++5% p-iH>
= =} 0.1pF
spI g 1 E F F F F F F .)f ,>§ [ 3 48 A H
= SSPI_SSN LvDSvDD| H>o.o1uF
Master | 5 2 47
SSPI_SDO TXB_O
100 Q
3ysspisol o _____ TxB_oP|2° %
2y sspi_sck | | TxB_IN-2
0.01 pF - =
H 4".,—1 5 | | 44 % 1000
0.1 pF<HFo VDD15 | | TXB_1P|
6 43
RXA_ON | | TXB_
7 | | 42 % 100 Q
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Figure 25. Application Example
(Single-in / Single-out Mode)
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Operational Notes

1. Reverse Connection of Power Supply
Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power
supply pins.

2. Power Supply Lines
Design the PCB layout pattern to provide low impedance supply lines. Furthermore, connect a capacitor to ground at
all power supply pins. Consider the effect of temperature and aging on the capacitance value when using electrolytic
capacitors.

3. Ground Voltage
Ensure that no pins are at a voltage below that of the ground pin at any time, even during transient condition.

4. Ground Wiring Pattern
When using both small-signal and large-current ground traces, the two ground traces should be routed separately but
connected to a single ground at the reference point of the application board to avoid fluctuations in the small-signal
ground caused by large currents. Also ensure that the ground traces of external components do not cause variations
on the ground voltage. The ground lines must be as short and thick as possible to reduce line impedance.

5.  Recommended Operating Conditions
The function and operation of the IC are guaranteed within the range specified by the recommended operating
conditions. The characteristic values are guaranteed only under the conditions of each item specified by the electrical
characteristics.

6. Inrush Current
When power is first supplied to the IC, it is possible that the internal logic may be unstable and inrush current may
flow instantaneously due to the internal powering sequence and delays, especially if the IC has more than one power
supply. Therefore, give special consideration to power coupling capacitance, power wiring, width of ground wiring,
and routing of connections.

7. Testing on Application Boards
When testing the IC on an application board, connecting a capacitor directly to a low-impedance output pin may
subject the IC to stress. Always discharge capacitors completely after each process or step. The IC’s power supply
should always be turned off completely before connecting or removing it from the test setup during the inspection
process. To prevent damage from static discharge, ground the IC during assembly and use similar precautions during
transport and storage.

8. Inter-pin Short and Mounting Errors
Ensure that the direction and position are correct when mounting the IC on the PCB. Incorrect mounting may result in
damaging the IC. Avoid nearby pins being shorted to each other especially to ground, power supply and output pin.
Inter-pin shorts could be due to many reasons such as metal particles, water droplets (in very humid environment)
and unintentional solder bridge deposited in between pins during assembly to name a few.

9. Unused Input Pins
Input pins of an IC are often connected to the gate of a MOS transistor. The gate has extremely high impedance and
extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small
charge acquired in this way is enough to produce a significant effect on the conduction through the transistor and
cause unexpected operation of the IC. So unless otherwise specified, unused input pins should be connected to the
power supply or ground line.

10. Regarding the Input Pin of the IC
In the construction of this IC, P-N junctions are inevitably formed creating parasitic diodes or transistors. The
operation of these parasitic elements can result in mutual interference among circuits, operational faults, or physical
damage. Therefore, conditions which cause these parasitic elements to operate, such as applying a voltage to an
input pin lower than the ground voltage should be avoided. Furthermore, do not apply a voltage to the input pins
when no power supply voltage is applied to the IC. Even if the power supply voltage is applied, make sure that the
input pins have voltages within the values specified in the electrical characteristics of this IC.

11. Ceramic Capacitor
When using a ceramic capacitor, determine a capacitance value considering the change of capacitance with
temperature and the decrease in nominal capacitance due to DC bias and others.
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Ordering Information

B U 9 2 R

T F 8 2 - ME2

Marking Diagram

HTQFP64AV (TOP VIEW)

O

Product Rank

M: For Automotive

Packaging and Forming Specification
E2: Embossed Tape and Reel

Part Number Marking

/
BU92RTF82 LOT Number
/—

Pin 1 Mark
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Physical Dimension and Packing Information
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Notice

Precaution on using ROHM Products
1. If you intend to use our Products in devices requiring extremely high reliability (such as medical equipment (ot 1),
aircraft/spacecraft, nuclear power controllers, etc.) and whose malfunction or failure may cause loss of human life,
bodily injury or serious damage to property (“Specific Applications”), please consult with the ROHM sales
representative in advance. Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses incurred by you or third parties arising from the use of any
ROHM'’s Products for Specific Applications.

(Notel) Medical Equipment Classification of the Specific Applications

JAPAN USA EU CHINA
CLASSII CLASSIb
CLASSIV CLASSII CLASSII CLASSII

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are not designed under any special or extraordinary environments or conditions, as exemplified below.
Accordingly, ROHM shall not be in any way responsible or liable for any damages, expenses or losses arising from the
use of any ROHM'’s Products under any special or extraordinary environments or conditions. If you intend to use our
Products under any special or extraordinary environments or conditions (as exemplified below), your independent
verification and confirmation of product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Clz,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (Exclude cases where no-clean type fluxes is used.
However, recommend sufficiently about the residue.); or Washing our Products by using water or water-soluble
cleaning agents for cleaning residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.
5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse, is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation depending on ambient temperature. When used in sealed area, confirm that it is the use in
the range that does not exceed the maximum junction temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used on a surface-mount products, the flow soldering method must
be used on a through hole mount products. If the flow soldering method is preferred on a surface-mount products,
please consult with the ROHM representative in advance.

For details, please refer to ROHM Mounting specification
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including Clz, H2S, NHs, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
A two-dimensional barcode printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act

Since concerned goods might be fallen under listed items of export control prescribed by Foreign exchange and Foreign
trade act, please consult with ROHM in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data.

2. ROHM shall not have any obligations where the claims, actions or demands arising from the combination of the
Products with other articles such as components, circuits, systems or external equipment (including software).

3. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the Products or the information contained in this document. Provided, however, that ROHM
will not assert its intellectual property rights or other rights against you or your customers to the extent necessary to
manufacture or sell products containing the Products, subject to the terms and conditions herein.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.

Notice-PAA-E Rev.004
© 2015 ROHM Cao., Ltd. All rights reserved.



	General Description
	Features
	Key Specifications
	Package
	Applications
	Block Diagram
	Support Input / Output Mode
	LVDS Receiver Pins Status in Each Input / Output Mode
	Pin Configuration
	Pin Descriptions
	LVDS Receiver Pins
	LVDS Transmitter Pins
	Others Pins
	Power and Ground Pins

	I/O Equivalence Circuit
	Absolute Maximum Ratings
	Thermal Resistance
	Recommended Operating Conditions
	Electrical Characteristics
	DC Characteristics
	LVDS AC Characteristics
	LVDS AC Timing Diagrams
	Spread Spectrum Clock Generator (SSCG) Specification
	Internal OSC (Oscillator) Specification
	SPI Specification
	Voltage Detector Specification
	Supply Current (OSD Gen2 Function is Disable)

	Assignment from Single Data to Dual Data
	LVDS In / Out Mode Data Mapping
	Dual-in / Dual-out Mode (LVRX_SINGLE = L / LVTX_SINGLE = L)
	Single-in / Dual-out Mode (LVRX_SINGLE = H / LVTX_SINGLE = L)
	Dual-in / Single-out Mode (LVRX_SINGLE = L / LVTX_SINGLE = H / LVTX_SINGLE_DIST = L)
	Single-in / Distribution Mode (LVRX_SINGLE = H / LVTX_SINGLE = H / LVTX_SINGLE_DIST = H)
	Single-in / Single-out Mode (LVRX_SINGLE = H / LVTX_SINGLE = H / LVTX_SINGLE_DIST = L)

	LVDS Receiver Pin Function
	LVDS Receiver Single-in Mode
	LVDS Receiver Dual-in Mode

	LVDS Transmitter Pin Function
	LVDS Transmitter Single-out Mode
	LVDS Transmitter Dual-out Mode

	LVDS Mapping Function
	Timing Chart
	Power On/Off Sequence

	AGING Function
	Fail Detect Function
	CRC Function
	OSD Gen2 Function
	IMC (Image Comparison) Function
	Application Examples
	Dual-in / Dual-out Mode
	Single-in / Dual-out Mode
	Single-in / Single-out Mode

	Operational Notes
	1. Reverse Connection of Power Supply
	2. Power Supply Lines
	3. Ground Voltage
	4. Ground Wiring Pattern
	5. Recommended Operating Conditions
	6. Inrush Current
	7. Testing on Application Boards
	8. Inter-pin Short and Mounting Errors
	9. Unused Input Pins
	10. Regarding the Input Pin of the IC
	11. Ceramic Capacitor

	Ordering Information
	Marking Diagram
	Physical Dimension and Packing Information
	Revision History

