“nHm TECHNICAL NOTE

LVDS Interface ICs

' : @ﬂFr%lé R s
56bit LVDS Receiver
8:56 DeSerializer

BU7985KVT

@Description
LVDS Interface IC of ROHM "Serializer" "Deserializer" operate from 8MHz to 150MHz wide clock range, and
number of bits range is from 35 to 70. Data is transmitted seven times (7X) stream and reduce cable nhumber
by 3(1/3) or less. The ROHM's LVDS has low swing mode to be able to expect further low EMI.

@Fecatures
B Wide dot clock range : Single(112MHz)/Dual(180MHz)(NTSC, VGA, SVGA, WXGA UXGA)
M Support clock frequency from 20MHz up to 112MHz.
B User programmable LVCMOS data output triggering timing
by using either rising or falling edge of clock.
B User programmable LVCMOS data and clock output driving ability.
M Support Fail-Safe Hi-z Operation.
M 56bit LVDS transmitter is recommended to use BU7988KVT.

@Applications
Flat Panel Display

@Precaution

HThis chip is not designed to protect from radioactivity.
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ROHM CO., LTD.
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@TQFP100V Package Outline and Specification
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Figure-=2 TQFP100V Package Outline and Specification
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@Pin configuration
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Figure-3 Pin Diagram (Top View)
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@Pin Description
Table 1 : Pin Description

Pin Name Pin No. Type Descriptions
RA1+, RA1- 78, 77 L\I/,\?S
LvDS | LVDS Data Input for 1st Link.
RB1+, RB1- 80, 79 IN The 1st pixel input data when Dual Link.
LVDS + : Positive input of LVDS data differential pair.
RC1+ RC1- 83, 82 IN — : Negative input of LVDS data differential pair.
RD1+, RD1- 87, 86 L\I/,\?S
LVDS .
RCLK1+, RCLK1- 85, 84 IN LVDS Clock Input for 1st Link.
RA2+, RA2- 90, 89 L\I/,\?S
RB2+, RB2- 92, 91 LVDS LVDS Data Input for 2nd Link.
IN These pins are disabled when Single Link.
_ LVDS + : Positive input of LVDS data differential pair.
RC2+ RC2 95,94 IN — : Negative input of LVDS data differential pair.
RD2+, RD2- 99, 98 L\I/,\?S
LVDS .
RCLK2+, RCLK2- 97, 96 IN LVDS Clock Input for 2nd Link.
R17 ~ R10 52,51, 50, 47, 46, 45, 44,43 | OUT
G17 ~ G10 62, 61, 60, 59, 58, 55, 54, 53 ouT The 1st Pixel Data Outputs.
B17 ~ B10 72,71, 68, 67, 66, 65, 64,63 | OUT
R27 ~ R20 19,18,17,14,13,12, 11,10 | OUT
G27 ~ G20 29, 26, 25, 24, 23, 22, 21, 20 OUT | The 2nd Pixel Data Outputs.
B27 ~ B20 39, 38, 37, 36, 35, 32, 31, 30 ouT
DE 75 ouT Data Enable Output.
VSYNC 74 ouT Vsync Output.
HSYNC 73 ouT Hsync Output.
CLKOUT 40 ouT Clock Output.
Output Driverbility Select.
DRVSEL IN L: Data output 2mA / Clock output 4mA
H: Data output 4mA / Clock output 8mA
Output Clock Triggering Edge Select.
R/F IN . .
H: Rising edge, L: Falling edge.
Pixel Data Mode.
MODET1 MODEO Mode
L L Dual Link
MODE1,MODEO 6,5 IN L H Single Link
H L Dual Link With Fail-Safe Hiz
H H Single Link With Fail-Safe Hiz
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Pin Name Pin No. Type Descriptions
H: Normal operation,
XRST 4 IN L: Power down (all outputs are pulled to ground)
Power Supply Pins for LVCMOS outputs and digital
VDD 15, 27, 33, 41, 48, 56, 69 Power o
circuitry.
GND 3,7, 16, 28, 34, 42, 49, 57, 70 Ground Ground Pins for LVCMOS outputs and digital circuitry.
LVDS VDD 81,93 Power Power Supply Pins for LVDS inputs.
LVDS GND 76, 88, 100 Ground | Ground Pins for LVDS inputs.
PLL VDD 2 Power Power Supply Pin for PLL circuitry.
PLL GND 1 Ground Ground Pin for PLL circuitry.
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@Electrical characteristics

B Rating

Table 2 : Absolute maximum rating

Value )
Item Symbol - Unit
Min. Max.
Supply voltage VDD -0.3 40 \Y
Input voltage VIN -0.3 VDD+0.3 \Y
Output voltage VOUT -0.3 VDD+0.3 \Y
Storage temperature range Tstg -55 125 T
Table 3 : Package Power
PACKAGE Power Dissipation (mW) Derating (mW/°C)*
900 9.0
TQFP100V 1400* 14.0*?
2550*2 25.5%

*1:At temperature Ta >25°C
*2:Package power when mounting on the PCB board.

The size of PCB board :70 X 70 X 1.6 (mm?®) / 140 X 150 X 1.6 (mm®)
The material of PCB board : The FR4 glass epoxy board.(3% or less copper foil area)
(It is recommended to apply the above package power requirement to PCB board when the small swing
input mode is used)

Table 4 : Recommended Operating Conditions

Rating ] .
Parameter Symbol Units Conditions
Min Typ Max
Supply Voltage Voo 3.0 3.3 3.6 V |vDD,LVDSVDD,PLLVDD
Operating
Topr -20 - 85 °C
Temperature Range
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B DC characteristics

Table 5 : LVCMOS DC Specifications (VDD=3.0V~3.6V, Ta=—20°C ~+85°C)

Rating ) "
Symbol Parameter : Units Conditions
Min Typ Max
Vi High Level Input Voltage  |Vpp X 0.8 - VDD \
Vi Low Level Input Voltage GND - Vpp X 0.2 \Y
Ioy = —2mA, —4mA (data)
High Level Output Volt. 24 - \Y oH ’
Vou | High Level Output Voltage °° V| 1= ~4mA, -8mA (clock)
Io. = 2mA, 4mA (data)
\ Low Level Output Volt 0.0 - 04 Vv oL '
i o, = 4mA, 8mA (clock)
Iing Input Leak Current -10 - +10 UA OVEV Voo
loz Output Leak Current -10 - +10 UA Output=Hiz, OVVy;1<Vpp

Table 6 : LVDS Receiver DG Specifications (VDD

=3.0V~3.6V, Ta=—20°C ~+85°C)

Rati
Symbol Parameter - ehe Units Conditions
Min Typ Max
Vi Differential Input High Threshold - - 100 mV Voo=1.2V
Voo Differential Input Low Threshold -100 - - mV Vo=1.2V
Vi=2.4V/0V
I Input Current -20 - +20 LA
Vpp=3.6
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Hl Supply Current

Table 7 : Supply Current(VDD=3.3V, Ta=25°C)

Rating . .
Symbol Parameter - Units Conditions
Min Typ Max
MODE[1:0]=L L, H L .
Receiver supply - 88 - mA CL=8pF F90MHz
Ircea current
(Gray scale pattern) _ 62 - mA MODEL[1:0]=L H, H H f=112MHz
CL=8pF
MODE[1:0]=L L, H L .
Receiver supply - 137 - mA CL=8pF FE90MHz
Trcow current
(Checker pattern) _ 89 _ mA MODE[1:0]=L H, H H f=112MHz
CL=8pF
Receiver Power Down _
lRccs Supply Current B} - 10 A XRSTAL
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256 Gray Scale Pattern

CLKOUT
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Rxl/Gx1/Bxl | | | |

Rx2/Gx2/Bx2
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Rx5/Gx5/Bx5 |

Rx6/Gx6/Bx6 |

x=1,2

DE //

|
|
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Figure—4 Gray scale pattern

Double Checker Pattern
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Figure—5 Checker pattern
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B AC characteristics

Table 8 : Switching Characteristics (VDD=3.0V~ 3.6V, Ta=—20°C~+85°C)

Symbol Parameter Min Typ Max Units
Dual-in / Dual-out 11.11 trop 50 ns
taop GLK OUT Period —
Single=in / Dual-out 17.85 2tpep 100
tron CLKOUT High Time - 0.5trgp - ns
treL CLKOUT Low Time - 0.5tgcp - ns
ths LVCMOS Data Setup to CLKOUT 0.3trop - - ns
try LVCMOS data hold from CLKOUT 0.3trep - - ns
trin LVCMOS Low to High Transition Time - 3.0 50 ns
tr LVCMOS Low to Low Transition Time - 3.0 5.0
tripi Input Data Position0 (Trge = 8.9ns) -0.25 0.0 +0.25 ns
- trop trop trop
triro Input Data Position1 (Tgepe = 8.9ns) -0.25 7 2 +0.25 ns
. trep tror trcop
trips Input Data Position2 (T = 8.9ns) 2 -0.25 7 2 +0.25 ns
. trep tror tror
tres Input Data Position3 (T = 8.9ns) 3 -0.25 . 3 +0.25 ns
- treip trop trop
trips Input Data Position4 (Trgpe = 8.9ns) 4 -0.25 7 4 +0.25 ns
- treip trep trop
trops Input Data Position5 (Trge = 8.9ns) 5 -0.25 7 5 +0.25 ns
trep troip trep
trps Input Data Position6 (Tgge = 8.9ns) 6 -0.25 7 6 +0.25 ns
L Phase Lock Loop Set - - 10.0 ms
trop CLKIN Period 8.9 - 50 ns
toaio Skew Time between RCLK1 and RCLK2 - - +0.3tgep ns
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@AC Timing
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Figure-6 LVCMOS output timing

B Phase—locked loops set time
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Figure—7 Phase—locked loops set time
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B AC Timing Diagrams
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@LVDS Data, Clock Input and Output Timing
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@Pixel Map Table for Dual Link
Table 9: Pixel Map

1st Pixel Data 2nd Pixel Data
TFT Panel Data BU7985KVT TFT Panel Data BU7985KVT
24Bit 18Bit LVCMOS Output 24Bit 18Bit | LVCMOS Output
Pin Pin
LSB R10 - R10 LSB R20 - R20
R11 - R11 R21 - R21
R12 R10 R12 R22 R20 R22
R13 R11 R13 R23 R21 R23
R14 R12 R14 R24 R22 R24
R15 R13 R15 R25 R23 R25
R16 R14 R16 R26 R24 R26
MSB R17 R15 R17 MSB R27 R25 R27
LSB G10 - G10 LSB G20 - G20
G11 - G11 G21 - G21
G12 G10 G12 G22 G20 G22
G13 G11 G13 G23 G21 G23
G14 G12 G14 G24 G22 G24
G15 G13 G15 G25 G23 G25
G16 G14 G16 G26 G24 G26
MSB G17 G15 G17 MSB G27 G25 G27
LSB B10 - B10 LSB B20 - B20
B11 - B11 B21 - B21
B12 B10 B12 B22 B20 B22
B13 B11 B13 B23 B21 B23
B14 B12 B14 B24 B22 B24
B15 B13 B15 B25 B23 B25
B16 B14 B16 B26 B24 B26
MSB B17 B15 B17 MSB B27 B25 B27
HSYNC HSYNC HSYNC HSYNC | HSYNC HSYNC
VSYNC VSYNC VSYNC VSYNC | VSYNC VSYNC
DE DE DE DE DE DE
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@ CMOS Data Output Timing for Dual Link
Example : SXGA+(1400 % 1050)

HoYNG / /

CLKOUT Y

R1x/G1x/B1x

R2x/G2x/B2x >< /
X=0~7

1395 #1397 A #1399

S =
D)) [
//

o RSN

#1 7 #1399 | #1400

TFT Panel
(1400 1050

Figure—10 Data Output Timing for Dual Link

@ CMOS Data Output Timing for Single Link
Example : SXGA+(1400 x 1050)

HSYNC

DE

/ ™,
CLKOUT \f
R1x/G1x/B1x _X X #1 >< #2 >< #3 >< #4\ 1398 ><#1399><#1400

er T |

# | 42 [-————————————— | #1399 [ #1400

x O

TFT Panel
(1400 x1050)

Figure—11 Data Output Timing for Dual Link
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@LVDS Data Inputs Timing Diagrams in Dual Link

(Dual-in / Dual-out Mode)
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-
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Figure-12 Data Input Timing for Dual Link
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@LVDS Data Inputs Timing Diagrams in Single Link

RCLK1+ —\—/
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RB1+/-
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(Single—in / Dual-out Mode)

Previous Cycle
(2nd Pixel Data)

Current Cycle
(1st Pixel Data)
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J
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DE ><VSYN0><HSYNC><B1 7><B1 6><B1 5><B1 4

eEEEeE

X XB11XB1OXG11><G10><R11XR1O

Figure-13 Data Input Timing for Single Link

@Fail-Safe Hi-Z Operation

All Output

Connector attached (Receive Signal)

|
|

Connector released (No Signal)

l

Hiz

Figure-14 Fail-Sage Hi—Z Operation
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@ About the Power On Reset

Power On Reset is not mandatory for this device.
(The PD pin should be set to high level when Power On Reset procedure is not used.)

VDD T—

BU7985KVT

Figure—9 Terminal connection when Power On Reset is not used

However, Power On Reset procedure is strongly recommend for internal logic initialization by following
two methods.
(1 The method of using CR circuit.
@ The method of using external specific IC.

It is recommend to do enough examination for target application.

o
\/ DD v/ DD

schottky barrier diode Voo

10KQ
XRST | VT1+

IE/ Internal Reset 1|

the capacitor especially over |
Sk
td

Be careful of temperature of

and again.

Il

B characteristic ceramics and
polymer aluminum
are recommended.

td is approximately equal to 20ms when the left RC coleus are applied.

Figure—15 Power On Reset by external a CR circuit

T\/ DD v DD
\ .7| Detection voltage
VbD |

|
|
VoD 220K Q :
power on IC | : : {
(open drain XRST | | b
output) I Ly VT
] XRST | |
vouT I N
I Internal Reset [
0.1uF |
GNDL B Characteristic }9! I%
— — ceramics. td

Figure-16 Power On Reset by specific IC
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TOFP100V

<Dimension> <Packing information>

Container Tray(with dry pack)

Quantity 500pcs

Direction Direction of product is fixed in a tray.
of feed

16.0+0.3
14.0+0.2

OO0 DOO0E00n

c 5
<

. st e sl 3

: : S

NTAH= L ay

S1E[E] 05 020 Brom ] —
o el
o

3

(Unit:mm)

2XWhen you order , please order in times the amount of package quantity.

@ The contents described herein are correct as of June, 2008

@ The contents described herein are subject to change without notice. For updates of the latest information, please contact and confirm with ROHM CO.,LTD.

@ Any part of this application note must not be duplicated or copied without our permission.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard use and operation. Please pay careful attention to the peripheral conditions when designing circuits and deciding
upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams and information, described herein are intended only as illustrations of such devices and not as the specifications for such devices. ROHM CO.,LTD. disclaims any
warranty that any use of such devices shall be free from infringement of any third party's intellectual property rights or other proprietary rights, and further, assumes no liability of whatsoever nature in the event of any such
infringement, or arising from or connected with or related to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or otherwise dispose of the same, implied right or license to practice or commercially exploit any intellectual property rights or other
proprietary rights owned or controlled by ROHM CO., LTD. is granted to any such buyer.

@ The products described herein utilize silicon as the main material.

@ The products described herein are not designed to be X ray proof.

The products listed in this catalog are designed to be used with ordinary electronic equipment or devices (such as audio visual equipment,
office-automation equipment, communications devices, electrical appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of reliability and the malfunction of which
would directly endanger human life (such as medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers,
fuel controllers and other safety devices), please be sure to consult with our sales representative in advance.

Contact us for further information about the products.
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