ROHIM Technical Note

SEMICONDUCTOR

LVDS Interface ICs ‘ Pb )@r

70bit “Free RoHS
LVDS Distributor

BU90ORT102 No.13057EBTO08

@Description
LVDS Interface IC of ROHM "Serializer" "Deserializer" operates from 20MHz to 135MHz wide clock range, and number of
bits range is from 35 to 70. Data is transmitted seven times (7X) stream and reduce cable number by 3(1/3) or less.
The ROHM's LVDS has low swing mode to be able to expect further low EMI.
Driver and Receiver of 4 bits operate to 250MHz. It can be used for a variety of purposes, home appliances such as
LCD-TV, business machines such as decoders, instruments, and medical equipment.

@Fcatures
1) RGB10bits dual channel LVDS Receiver and Transmitter
2) Operating frequency range : 20~135MHz
3) Power down mode supported.
4) Support spread spectrum clock generator.
5) Support reduced swing LVDS for low EMI.
6) Package HTSSOP-C64

@Applications
Digital TV (Signal System)
Car Navigation System
Copier
FA equipment
Medical equipment
Vending machine, Ticket vending machine
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BU9ORT102

Technical Note

@Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply Voltage Vb -0.3~4.0 \%
Input Voltage ViN -0.3 ~ Vpp+0.3 \%
Output Voltage Vour -0.3 ~ Vpp+0.3 \%
Storage Temperature Range Tstg -55~ 125 °C
@Recommended Operating Conditions
Ratings .
Parameter Symbol - Unit
Min Typ Max
Supply Voltage Vbp 3.0 3.3 3.6 \%
Operating Temperature Range Topr -20 - 85 °c
Fin 20 - 135 MHz
Dual-in/Dual-out
Fout 20 - 135 MHz
Fin 20 - 135 MHz
Distribution
Fout 20 - 135 MHz
Fin 40 - 135 MHz
Single-in / Dual-out
Fout 20 - 67.5 MHz
Fin 20 - 67.5 MHz
Dual-in / Single-out
Fout 40 - 135 MHz
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BU9ORT102

Technical Note

@Block Diagram

r 1st Link ! r 1st Link !
: (135MHz Max.) | : (135MHz Max.) |
. l . l
| I | I
| I | I
! ! ! D TAL+- - TEL4/-
RA1+/- ~ RE1+/- o : LVDS-RxX | ! LVDS-Tx :D )
: De-Serialize | : Serialize |
. l . l
| | | 1
| | | I
RCLK1 +/- : | Inter_—Link : |
| PLL ! M“'gp'ex | ] TeLKa +-
: : De-Multiplex : : [F—>
- ____ 1 I_ L1
_ PLL L
it 1 | 1
I | : : TCLK2 +/-
RCLK2 +/- I I I
]! PLL ! : 5
I I !
: . ! !
I I ! '
I I ! :
|
RA2+/- ~ RE2+/- : LVDS-Rx I ! LVDS-Tx : TA2+/- ~ TE2+-
] : De-Serialize | I Serialize :[H
I I
l . ! !
| [ ' !
| [ ! :
| |
XRST 1 ) | LDO | ) |
. 2nd Link | I 2nd Link |
MODELOl | | (13sMHzMax) | Regulator | (ssMHzMax) |
| e e e Fe @@ @ @ Jlt-—-——————————
RS —»
cap — >
Dual in/Dual out mode Distribution mode
135MHz 135MH:z 135MHz 135MHz
—» Rx » TX —» —» Rx » TX —»
135MHz 135MHz 135MHz
—» Rx » TX —» Rx X —»
Dual in/ Single out mode Single in / Dual out mode
67.5MHz 135MHzxz 135MHz 67.5MHz
—{ Rx X —» — Rx X —»
67.5MHz 67.5MHz
—{ Rx Tx Rx X —»

Fig.1 Block Diagram

www.rohm.com

© 2013 ROHM Cao., Ltd. All rights reserved.

3/18

2013.04 - Rev.B



BU9ORT102 Technical Note

@Pin Configuration

RS 1 64 1 GND
cap—2 O 63 [—1 RESERVE2
GND 3 62 1 GND
VDD 14 61 [—_1VDD
RA1- 15 60 [ 1 TA1-
RA1+ 6 59 [ ] TAl+
RB1- 7 58 1 TB1-

RB1+ C—]8 57 —1TB1+
RC1- C—]9 56— TC1-
RC1+ C—J10 55 [ TC1+
RCLK1- 11 54 [—] TCLK1-
RCLK1+ [—]12 53 1 TCLK1+
RD1- 13 52— 1 TD1-
RD1+ 14 51 1 TD1+
RE1- 15 50 1 TE1-
RE1+ 16 TOp View 49 TE1+
RA2- 17 48 1 TA2-
RA2+ [—]18 47 A T1A2+
RB2- 119 46 [ 1TB2-
RB2+ [—]20 45 [ 1TB2+
RC2- 21 44 1 TC2-
RC2+ 22 43— TC2+
RCLK2- 23 42 1 TCLK2-
RCLK2+ [—]24 41 I TCLK2+
RD2- 25 40 —1TD2-
RD2+ 126 39 1 TD2+
RE2- 27 38 I TE2-
RE2+ 28 37 [ TE2+
VDD [—]29 36 —1VDD
GND 30 35 —IGND
RESERVE1 31 34— 1MODE1
XRST 32 33 ———_1MODEO

Fig.2 Pin Configuration (Top View)
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BU9ORT102

Technical Note

@Pin Description

Pin Name Pin No. Type Descriptions
RA1+/- 5,6 Link1 chA LVDS data input
RB1+/- 7,8 Link1 chB LVDS data input
RC1+/- 9,10 Link1 chC LVDS data input
RD1+/- 13,14 Link1 chD LVDS data input
RE1+/- 15,16 Link1 chE LVDS data input
RCLK1+/- 11,12 Input Link1 LVDS clock input
RA2+/- 17,18 Link2 chA LVDS data input
RB2+/- 19,20 Link2 chB LVDS data input
RC2+/- 21,22 Link2 chC LVDS data input
RD2+/- 25,26 Link2 chD LVDS data input
RE2+/- 27,28 Link2 chE LVDS data input
RCLK2+/- 23,24 LVDS Link2 LVDS clock input
TAL+/- 59,60 Link1 chA LVDS data output
TB1+/- 57,58 Link1 chB LVDS data output
TC1+/- 55,56 Link1 chC LVDS data output
TD1+/- 51,52 Link1 chD LVDS data output
TE1+/- 49,50 Link1 chE LVDS data output
TCLK1+/- 53,54 Output Link1 LVDS clock output
TA2+/- 47,48 Link2 chA LVDS data output
TB2+/- 45,46 Link2 chB LVDS data output
TC2+/- 43,44 Link2 chC LVDS data output
TD2+/- 39,40 Link2 chD LVDS data output
TE2+/- 37,38 Link2 chE LVDS data output
TCLK2+/- 41,42 Link2 LVDS clock output
Power Down
XRST 32 Input H : Normal operation
L : Power down (all outputs are Hi-Z)
LVDS swing level select
RS 1 Input H: TYP=350mV
L : TYP=200mV
cMmos | Pixel data mdoe
MODE1 | MODEO | RCLK2/- Description
L L clkin Dual-in/Dual-out mode
MSBE& 33,34 Input L L Hi-z | Distribution mode
H L Hi-z Single-in/Dual-out mode
L H clkin Dual-in/Single-out mode
H H - Reserved
VDD 4,29,36,61 - Power supply pins.
GND 3,30,35,62,64 - Ground pins
} Decoupling capacitor pin
CAP 2 - This pin should be connected to external decoupling capacitor.
Recommended capacitor is 2.2uF."
RESERVE1/2 31,63 Input - s‘f;frt‘)’: g;)résn
*1. Parts list of recommended external decoupling capacitor
Size Capacity | Capacitance | Temperature | Reference | Capacitance Operating Voltage
Maker Parts Number Tolerance |Characteristics| Temperature Change Terg;;ir;ure
[mm] [uF] [%] [cl [%] [cl \7!
Murata | GRM155B30G225ME15D | 1.0x0.5x0.5 | 2.2 +20 B 20 +10% -25~85 4.0
Murata | GRM155R60J225ME15D | 1.0x0.5x0.5 | 2.2 +20 X5R 25 +15% -55~85 6.3
TDK C1005X7R1H222KT 1.0x0.5x0.5 | 2.2 +20 X7R 25 +15% -55~125 5.0
Kyocera | CMO5X5R225K04AH 1.0x0.5x0.5 | 2.2 +20 X5R 25 +15% -55~85 4.0
Kyocera | CMO5X5R225M04AH 1.0x0.5x0.5 | 2.2 +20 X5R 25 +15% -55~85 4.0
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BU9ORT102 Technical Note

@DC Characteristics

Table 1 : LVCMOS DC Characteristics(Vpp=3.0V~3.6V, Ta=-20°C~+85°C)

Limits . i
Parameter Symbol - Unit Conditions
Min Typ Max
High Level Input Voltage A\ Vpp*0.8 - Vop \% -
Low Level Input Voltage Vi GND - Vppx0.2 \Y -
Input Leak Current linc -10 - +10 WA 0V <ViNE Vpp
Pull-down resistor Por 20 46 100 KQ -

Table 2 : LVDS Receiver DC Characteristics(Vpp=3.0V~ 3.6V, Ta=-20°C~+85°C)

Parameter Symbol - Limits Unit Conditions
Min Typ Max
LVDS-Rx Input Voltage VIN_RX 0.4 - 2.1 \Y -
LVDS-Rx Common Voltage Vic_rx 0.7 1.2 1.8 \Y -
Differential Input High Threshold VTH_RX - - +100 mV | Vic_rx=1.2V
Differential Input Low Threshold V1L RX -100 - - mV Vic rx=1.2V
LVDS-Rx Differential Voltage [Vio_rx| 100 - 600 mV -
LVDS-Rx Input Current VIN_RX -20 - 20 KA -

VIN_RX

0V (GND)

Fig.3 LVDS Receiver DC Characteristics
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Technical Note

Table 3 : LVDS Transmitter DC Characteristics(Vpp=3.0V~3.6V, Ta=-20°C~+85°C)

Limits

Min Typ Max

Parameter Symbol Unit Conditions

250 350 450 mV
Differential Output Voltage Vob RL=100Q

Normal swing
RS:VDD

100 200 300 mv

Reduced swing
RS=GND

Change in Vop between

complementary output states AVop i i 35 mv

Common Voltage Voc 1.125 1.25 1.375 \% RL=100Q
Change in Voc between

complementary output states AVoc i i 35 mv

Output Short Circuit Current los -60 - - mA Vour=0V
Output Tri-state Current loz -10 - +10 A XRST=0V,

Vout=0V to Vpp

Diff_N

Vob= | V (Diff_P) -V (Diff_N) |

Vocs= (V (Diff_P) +V (Diff_N)) / 2

0V (GND)
Note.
Diff P=TAl+ ~TA2+, TCLK1+ ,TCLK2+
Diff N=TA1- ~ TA2-, TCLK1- ,TCLK2-

Fig.4 LVDS Transmitter DC Characteristics
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BU9ORT102 Technical Note

@AC Characteristics

Table 4 : Switching Characteristics(VDD=3.3V, Ta=25°C)

Limits .
Parameter Symbol - Unit
Min Typ Max

Skew Time between RCLK1 and RCLK2 tek12 -0.3 trep - 0.3 trep ns
Phase Lock Loop Set Time tur - - 10 ms
dual-in/dual-out - Atrcpth - ns

distribution - Atpcpt5 - ns

Data Latency triP6

single-in/dual-out - 6trcpt5 - ns

dual-in/single-out - 2.5trcpt5 - ns

DE Input High Time toen 2 trep - - ns
DE Input Low Time toeL 2 trep - - ns

; Must be 2ntrcp )
DE Input Period toeL 4 trcp (n=integer) ns

Note:
1) Vdiffrc = (RCLK+)-(RCLK-)

(RCLK1+)-(RCLK1-)

(RCLK2+)-(RCLK2-) Vdiffrc=0V

Fig.5 Skew Time between RCLK1 and RCLK2

7 30v
VDD
VDDx0.8
PD T Note:

1) Vdiffrc = (RCLK+)-(RCLK-)

TCLKx +/- MMX 7{5 % f >< ><J

x=1.2 vdiffrc = 0V

Fig.6 Phase Lock Loop Set Time
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Technical Note

@®LVDS Receiver AC Characteristics

Table 5 : Switching Characteristics(VDD=3.3V, Ta=25°C)

Limits )
Parameter Symbol - Unit
Min Typ Max
dual /dual 7.4 - 50 ns
distribution 7.4 - 50 ns
Input Clock Period trep
single/dual 7.4 - 25 ns
dual/single 14.8 - 50 ns
CLKIN= 75MHz 480 - - ps
Differential Input Data _ ) )
Setup Margin CLKIN= 112MHz trsup 250 ps
CLKIN= 135MHz 220 - - ps
CLKIN= 75MHz 480 - - ps
Differential Input Data _ ) )
Hold Margin CLKIN= 112MHz trHLD 250 ps
CLKIN= 135MHz 220 - - ps
. . . tRCP tRCP tRCP
Differential Input Data Position 6 triPe 2 -tRHLD ZT 2 +rsup ns
. . . tRCP tRCP tRCP
Differential Input Data Position 5 triPs 3 -tRHLD 3T 3 +rsup ns
. . . tRCP tRCP tRCP
Differential Input Data Position 4 tripa 4 -tRHLD 4T 4 +rsup ns
. . . tRCP tRCP tRCP
Differential Input Data Position 3 trops 5 -tRHLD 5T 5 +rsup ns
. . . tRCP tRCP tRCP
Differential Input Data Position 2 trip2 6 -tRHLD GT 6 +rsup ns
. . . tRCP tRCP tRCP
Differential Input Data Position 1 triP1 7 -tRHLD 7T 7 +rsup ns
. . . tRCP tRCP tRCP
Differential Input Data Position 0 triPO 8 -tRHLD ST 8 +rsup ns
wwaw.rohm.com 0/18 2013.04 - Rev.B
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Technical Note

@AC Timing Diagram

R/~ |

triro
L »!
1 ldl
I |
i triet \ '
t 4 |
1 ! 1
1 ! |
1 ! 1
| trir2 . ! |
1 I
1 |
| i | |
| H ! 1
! trips 1 ! :
»! 1 |
i P i i |
| o |
1 ! |
1 trirs \ ! ! ! 1
1 ) |
i 1 |
| ] | 1 | i
! | i i I !
! tries , ! : : i 1
' 1 | | 1 | i
| ! I N |
| ] | | 1
i trirs | I : i | i
| 1 1 1 !
! l i i i '
I
! ! 1 ' I !
! ! i 1 1 |
| | i H ' I
X
1
1
H

=
——EewT— -

D<6> }< D<5> >{ D<4> >< D<3>
: ! !

D<2>)< D<1>>{ D<O>>< ><
| |

L trep i ;i

| tren i troL |

| | 4
RCLKx + : ! |

% A \
RCLKx - : ! !
x=1,2

y=AB,CD,E

Ry1 +/- skew margin is the one between RCLK1 +/- and Ry1 +/-
Ry2 +/- skew margin is the one between RCLK2 +/- and Ry2 +/-

Fig.7 AC Timing Diagram (1)
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@®LVDS Transmitter AC Characteristics

Table 6 : Switching Characteristics(VDD=3.3V, Ta=25°C)

Limits )
Parameter Symbol - Unit
Min Typ Max
dual /dual 7.4 - 50 ns
distribution 7.4 - 50 ns
Output Clock Period trep
single/dual 14.8 - 50 ns
dual/single 7.4 - 25 ns
Differential Output Transition Time tr - 0.6 15 ns
CLKOUT=75MHz - - 250 ps
Differential Output _
Setup Time CLKOUT=112MHz Trsup - - 200 ps
CLKOUT=135MHz - - 170 ps
CLKOUT=75MHz - - 250 ps
Differential Output _
Hold Time CLKOUT=112MHz Ttud - - 200 ps
CLKOUT=135MHz - - 170 ps
. . . t t t
Differential Output Position 6 trope 2?- TtHLD 2? 2 o 4 Trsup ns
. . . tTep tTCcP tTcP
Differential Output Position 5 trops 37- TtHLD 3T 3 + Trsup ns
. . . tTep tTep tTCP
Differential Output Position 4 tropa 4T- TtHLD 4T 4 + Trsup ns
. . . tTep tTep tTCP
Differential Output Position 3 trops ST- TtHLD 5T 5 + Trsup ns
. . . t t t
Differential Output Position 2 trop2 6—T7CP - TtHio 6—T7CP 6% 4 Trsup ns
. . . t t t
Differential Output Position 1 trop1 7—T7CP - TtHio 7—T7CP 70%%, Trsup ns
. . . tTep tTep tTCP
Differential Output Position 0 tropo ST- TtHLD ST 8 + Trsup ns
www.rohm.com 11/18 2013.04 - Rev.B
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@AC Timing Diagram

tTOPO }I
' |
|
I trops : :
|
| | : |
| trop2 I | :
| |
| | | : |
! trors ] : I |
I ” | |
| | : | |
: tropg : : | : |
| | | | I |
| I | | | |
I trops | I | I | I
| | | | | | |
| | I | | | |
' trops ! ' | ! ! I !
I 1 | I | | | |
| | | I | | I |
| e
[ |
Tyx +/- :>< >< I >< >< I D<6> | D<5>>K D<4> >< D<3> >I< D<2> >{ D<1> X D<0> >< ><
]
T |
l ' ! | | ! : !
|
le brce ! >:
I I |
l I |
! trew I treL |
! ] I
I I |
: I |
TCLKx + q \ b
| [ |
TCLKXx - {I Y N
| |
x=1,2 I ' '
y=ABCDE Tyl +/- output timing is the one between TCLK1 +/- and Tyl +/-.
Ty2 +/- output timing is the one between TCLK2 +/- and Ty2 +/-.
Note
80 % — ——— 80 % 1) Vdifft =(Ty+)-(Ty-)
Vdifft =A,B,C,CLK,D,E
20% — | 20 % y=1.2
tLVT tLVT
Fig.8 AC Timing Diagram (2)
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@LVDS Data Mapping(1)
Dual-in / Dual-out mode

LVDS- Rx Input Mapping
RCLK1+/-

RAL+/- :X Gl[4] X RI[9] X R[E] XR1[7] X R1[6] X R1[5] XR1[4] X&m} XR3[9] XR3[8] X R3[7] XR3[6] X R3[5] X R3[4] X:
] (] (]

RBL+/ - :X B1[5] XBl[4] XGl[Q] XGl[S] XGl[?] X G1[6]XGl[5] Xss[s] X33[4] Xes[g] X G3[8]XG?>[7] Xes[es] Xes[5] X:
] ] ]

RCI+/- :X DE XVSYNCXHSYNC Bl[Q]XBl[S] X B1[7] XBl[e]X DE XVSYNCXHSYNCX B3[9] XBB[S] Xssm Xss[e] X:
]

RDL+/ - :Xdatall B1[3] X B1[2] XGl[3] XGl[Z] X RI[3] XR1[2] Xdatan B3[3] XBS[Z] Xes[s] Xes[z] XR3[3] XR3[2] X:
] (]

REL+/- :Xdatalz B1[1] X B1[0] XGl[l] XGl[O] X RI[1] XRl[O] Xdatalzx B3[1] XB3[0] XG3[1] XG3[O] XR3[1] XRS[O] X:
)

|

|

|
;

RCLK2+/-

RA2+/ - :XGz[4] X R2[9] X R2[8] X R2[7] XRZ[G] XR2[5] XR2[4] XG4[4] X RAY] XR4[8] X RA[7] XR4[6] XR4[5] XR4[4]
]

RB2+/- :X B2[5] X B2[4] XG2[9] Xez[s] Xezm Xez[e] Xez[s]XB4[5] XB4[4] XG4[9] XG4[8] XG4[7] XG4[6] XG4[5] Y
] ]
RC2+/- :X DE XVSYNCXHSYNC B2[9] Xaz[s] X B2[7] st[e] X DE XVSYNCXHSYNCX BA[9] XB4[8] XB4[7] X B4[6]
] 1

RD2+/ - X' data21X B2[3] X52[2] XGZ[B] Xez[z] X R3] XR2[2] Xdatazlx B4[4] X B4[2] XG4[3] XG4[2] XR4[3] X Ra[2] )
] )
] (]
U

RE2+/ - X' dataZZX B2[1] XBZ[O] XGZ[l] XGZ[O] X R[] XRZ[O] Xdatasz B4[1] X B4[0] XG4[1] XG4[O] XR4[1] X RA[0] Xl

LVDS- Tx Output Mapping i

|
|

TCLKL+/ -

TAL+ - :X Gl4] X RI[9] X R1[g] XRl[?] X R1[6] X R1[5] XR1[4] XG3[4] XR3[9] XR3[8] X R3[7] XR3[6] X R3[5] X R3[4] X:

TB1+- :X B1[5] XBl[4] XGl[Q] XGl[S] XGl[?] X G1[6]XGl[5] Xss[s] X33[4] Xes[g] X G3[8]XG3[7] Xes[es] Xes[5] X:
] (] (]

TC14/- :X DE ) vsvncf Hsvof B1f9] X B{8] X B1{7] X B16] X DE X vsvnof Hsvcf B3[9] X B3[8] X B3[7) X B3le] X:

()
TD1+/- :Xdatan B1[3] X B1[2] XGl[B] XGl[Z] X R1[3] XRl[Z] Xdatall B3[3] XB3[ 2] X03[3] Xes[z] XR3[3] XR3[2] X:
] [}

TEL+ - :Xdatalzx B1[1] X B1[0] XGl[l] XGl[O] X RI[1] X R1[0] Xdatalzx B3[1] X B3[0] X c31] XG3[O] X RA[1] X R3[0] X:

U A

TA+ - GZ[4]XR2[9] X R2[8]XR2[7] X RO[6] XR2[5] XR2[4] XG4[4] XR4[9] XR4[8] XR4[7] XR4[6] XR4[5] XR4[4] X:

TB2+/- :st[s]XB;2[4] Xez[g]Xez[s]Xez[nXGz[e]Xez[s]Xm[s] XB4[4] XG4[9]XG4[8]XG4[7] XG4[6] XG4[5] X:
[] (] (]
TC2+- :X DE Y vsvcfHsvng Bz[g]st[S]stn]XBz[es]X DE X vsvnof HsvcX B4je] X B4[8) X B4[7] XB4[6]X:

TD2+/- :Xdata21X BZ[3]XBZ[2] XGZ[3] XGZ[Z]XR2[3] XR2[2] XdataZlX BA[4] XB4[2] XG4[3] XG4[2] XR4[3] XR4{2] X:
] [}

TE2+/ - :Xdatazzx B2[1] XBZ[O] XGZ[l] XGZ[O]XRZ[l] XRZ[O] Xdatazz B4[1] XB4[0] XG4[ 1] XG4[O] XR4[1] XR4{0] X:
[} [}

TCLK2+/-

|

Fig.9 LVDS Data Mapping(1)

www.rohm.com

2013.04 - Rev.B
© 2013 ROHM Co., Ltd. All rights reserved. 13/18 V.



BU9ORT102

Technical Note

@LVDS Data Mapping(2)
Distribution Mode

Distribution mode,RCLK2+/- must be High-z.

RCLK1+/-

RA 1+/-

RB 1+/-

RC 1+/-

RD 1+/-

REL+/-

RCLK 2+/-

RA 2+/-

RB 2+/-

RC 2+/-

RD 2+/-

RE 2+/-

TCLK1+/-

TA1+/-

TB 1+/-

TC 1+/-

TD 1+/-

TE 1+/-

TCLK2+/-

TA 2+/-

TB 2+/-

TC2+/-

TD 2+/-

TE 2+/-

LVDS Tx Output Mapping

LVDS-Rx Input Mapping

B

-/

j Gl[4]XR1[9] X R1[8]XR1[7] X R1[6] XR1[5] XR1[4]

G214] XRZ[Q] XR2[8] XR2[7] XR2[6] X R2[5] XR2[4] X:

:} B1[5] XBl[4] XGl[9]XG1[8] XGl[?] XGl[G] XG1[5]

52[5])(32[4] XG2[9]XGZ[8]XG2[7]XGZ[6] XG2[5] X:

:) DE XVSYNCXHSYMX B1[9] X B1[8] X B1[7] XBl[G]

DE XVSYNCXHSYMX B2[9] XBZ[8] X B2[7] XBZ[G] X:

:) datallX B1[3] X B1[2] XGl[B] XGl[Z] X RI[3] XR1[2]

datallX B2[3] X32[2] Xez[s] Xez[z]XRz[s] XR2[2] X:

:) datalZX B1[1] X B1[0] XGl[l] XGl[O] X RI[1] XRl[O]

datalZX B2[1] XBZ[O] XG2[1] XGZ[O]XRZ[l] XRQ[O] X:

Hi z

no care
T

no care

no care

no care

no care

./

-/

G1[4] X R1[9] X R1[8] X R1[7] X R1[6] X R1[5] XR1[4]

G2[4] X Ro[9] XR2[8] XR2[7] XRZ[G] X Ro[5] XR2[4] X:

B1[5] X51[4] XGl[Q] XGl[S] XGl[?]XGl[G] XGl[S]

B2[5] XBZ[4] XGZ[Q] XGZ[S] X GZ[?]XGZ[G] XGZ[S] X:

DE XvschHsmrx B1[9] X B1[8] X B1[7] XBl[G]

DE XVSYNCXHSYNC B2[9] XBZ[S] X B2[7] XBZ[G] X:

datallX B1[3] X B1[2] XGl[3] XGl[Z] X R1[3] XR1[2]

datallX B2[3] X B2[2] XGZ[S] XGZ[Z] X R2[3] XRZ[Z] X:

LJLJL L L]

data12X B[1] XB:L[O] XGl[l] XGl[O]XRl[l] XRl[O]

datalZX B2[1] XBZ[O] XGZ[l] XGZ[O] X R[] XRZ[O] X:

|

-/

G1[4] X R1[9] X R1[g] X R1[7] X RI1[6] X R1[5] XR1[4]

G2[4] X Ro[9] XR2[8] XR2[7] XRZ[G] X Ro[5] XR2[4] X:

B1[5] X51[4] XGl[Q] XGl[S] XGl[?]XGl[G] XGl[S]

B2[5] XBZ[4] XGZ[Q] XGZ[S] X GZ[?]XGZ[G] XGZ[S] X:

LJd Ll

DE XvstcXsté( B1[9] XB:L[8] X B1[7] XBl[G]

DE XVSYNCXHSYNC BZ[9]XBZ[8]XBZ[7]XBZ[6]X:

:) datallX B1[3] X B1[2] XGl[3] XGl[Z] X R1[3] XR1[2]

datallX B2[3] X B2[2] XGZ[S] XGZ[Z] X R2[3] XRZ[Z] X:

) data12X B[1] XB:L[O] XGl[l] XGl[O]XRl[l] XRl[O]

—

datalZX B2[1] XBZ[O] XGZ[l] XGZ[O] X R[] XRZ[O] X:

(Regardless of the Data Latency )

Fig.10 LVDS Data Mapping(2)
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BU9ORT102

Technical Note

@LVDS Data Mapping(3)
Single-in / Dual-out mode

Single-in / Dual-out mode, RCLK2+/- must be High-z.

LVDS-Rx Input Mapping

RCLK1+/- -\ \
RAL+/- ~ Youa X ruer rate Y(rarn Y rater X rats X rata § 624 Y(reter X reta X retm X reten Y(rets1 Y(reta
RB1+/- ~ Yous Yo Yoo cus Y i X cuer Y cus Y sars) Y(ez14 Y cara Y care Y zrm { cerer Y(eats Y
RC1+/- X oe Yve(omo((muior Y(maie Yo7 Y(ouer} o Yvsnfomcy(saial Y(sais Ysarn Y(saier |
RD1+/- B CE) R CR ER R ) R Eh ER En ) Ea @
RE1+/- ~ YoaaroY w1y s101 Y o1 Y w1001 X Ry X Ragor { stz 2111 X w2101 Y 1y Y cator et Y(reto

RCLK 2+/- Hi- z
RA2+/- nolcare
RB2+/- no:care
RC2+/- nolcare
RD2+/- no care
RE2+/- no.care

LVDS Tx Output Mapping

TCLK1+- \ /

TAL+/- Y o Y rug Y rug X rum X rue X rus X rug Y
TB1+/- X sus X eua Y s X oug X ocunm X eueg X eus f
TC1+/- 3 oE X vemc Y wnc Y sug X Bug { sun X  exe C
TD1+/- DEDETRECRESDETDEEDETD S
TEL+/- DEDETRDESDETDETDETD D S

TCLK2+/- \ /

TA24/- BETEBETEETEETDETSTRETD TS S
TB2+/- X eas Y e Y e X cam X can X cam Y eas Y
TC2+- :) o X wmc Y wonc Y sag Y e2m Y san ) eaw :
TD2+- Y wwar X eam N ea2 Y cag X a2 X iy N R Y
TE2+/- DR DED e

(Regardless of the

Data Latency)

Fig.11 LVDS Data Mapping (3)
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Technical Note

@LVDS Data Mapping(4)

Dual-in / Single-out mode

RCLK1+ -

RAL+/-

RB1+/ -

RC1+/ -

RD1+/-

REL+/-

RCLK2+/-

RA 2+/-

RB 2+/ -

RC 2+/-

RD 2+/-

RE 2+/ -

TCLKIL+ -

TAL+ -

TB1+/-

TC1+/-

TD1+/-

TE1+/ -

TCLK2+/-

TA 2+/ -

TB 2+/-

TC 2+/ -

TD 2+/ -

TE 2+/ -

LVDS-Rx Input Mapping

LVDS-Tx Output Mapping

LJLILIL L

\ /
:) cug X rug X Rusl X rym X Rug X Rus X R4 (:
:) Bys, X Buyq X oul X oysg X Gun X cug X cus (:
:) DE X VSYNC X HSYNC X B1[9] X B1[8] X B1[7] X B1[6] (:
:) et X Byy X Bua X oyg K ocua X Rz X R (:
PR ETRETDEETRD T DT
\ /
:) c24) X R[] X RO[§] X R2[7] X R2[6] X R2[5] X R2[4] (:
:) BAs) ) Bag X A X cag X @ X oA ) o2 (:
:) DE X VSYNC X HSYNC X B2[9] X B2[g] X B2[7] X B2[6] C
:) datall X B2[3] X B2[2] X G213 X G2[2] X R2[3] X Ro[2] (:
:) w2 X By ) B2A0 Y oAy ) cA0 X RAy X R0 C

-/

(Y A

o4 Rus) J(Rus] Ru7 }(Rife] ) Rais] ) Ruf4

214 XR2[9] XR2[8] XR2[7] XR2[6] XR2[5] X R2[4]

B1[5] X B1[4] XG1[9] XGl[S] XGl[?] XGl[6] XGl[S]

B2[5] X52[4] Xez[g] Xez[s] X 27 Xez[s] XG2[5]

DE XVSYNCXHSYNC B1[9] X B1[g] XBl[?] X B1[6]

DE XVSYNCXHSYNC B2[9] X B2[8] X B2[7] st[e]

datallX B1[3] X B1[2] XGl[B] XGl[Z] X RI[3] XR1[2]

data11) R2[3] XR2[2] XR2[3] XR2[2] X R2[3) XR2[2]

datalZXBl[ 1 X B1[0] XGl[l] XGl[O]XRl[l] XRl[O]

data12 X R2[1] X R2[0] XRZ[l] X R2[0] X R2[1] XRQ[O]

RIRIRIRIR

Hi-z

no care

no care

no care
T

no care
T

no care

(Regardless of the Data Latency )

Fig.12 LVDS Data Mapping(4)
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Technical Note

@Application Circuit

100Q

BU9ORT102
CAP LDO
2.24F -
1009447
LVDS LVDS LVDS
T Rx TX
LOGIC
"\453 LVDS LVDS
Rx TX

LVDS
Rx

OPEN RESERVE2
RESERVE 1

LVDS
Rx

Fig.13 Application circuit example

Vbb

————> To VDD

—Im[uF] Io.l[pF]Io.oupF]

Fig.14 Filtering capacitor of power line

www.rohm.com

© 2013 ROHM Cao., Ltd. All rights reserved.

17/18

2013.04 - Rev.B



BU9ORT102

Technical Note

@Ordering part number

B |U

91 0| R|T

102 -|E]| 2

% . . e .
Part No. Part No. Packaging and forming specification
90RT102 E2: Embossed tape and reel
Package
HTSSOP-C64
HTSSOP-C64
<Tape and Reel information>
17.240.1 i i
(VX 17 84 meads BURR) Tape Embossed carrier tape (with dry pack)
8 Quantity 2000pcs
i Direction | 2 o ) )
~ Y of feed The direction is the 1pin of product is at the upper left when you hold
E jg ( reel on the left hand and you pull out the tape on the right hand )
< -
i ] \
005 O O O O O O O O 0O O O
®

0.145 70.03

+0.05
0.140.05
=)
3

!/m¢

m' +0.05 (=[0.08] [ T
3 _J0-22-0.0a \ \ 1pin/ Direction of feed  \
_—
(Unit : mm) Reel #Order quantity needs to be multiple of the minimum quantity.
www.rohm.com
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Datasheet

Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, 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.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIL

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 designed and manufactured for use under standard conditions and not 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 Cl2,

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 (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); 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 (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient 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; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice - GE Rev.002
© 2014 ROHM Co., Ltd. All rights reserved.



Datasheet

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 CI2, H2S, NH3, 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
QR code 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 our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative 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. ROHM shall not be in any way responsible or liable
for infringement of any intellectual property rights or other damages arising from use of such information or data.:

2. 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 information contained in this document.

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 - GE Rev.002
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.

Notice — WE Rev.001
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