34 RuiMeng MS90C386B

MS90C3868B

+3.3V  175MHz 24bits COLOR LVDS Receiver

General Description

The MS90C386B receiver is designed to support pixel data transmission
between Host and Flat Panel Display from NTSC up to SXGA resolutions. The
MS90C386B converts the LVDS data streams back into 28bits of CMOS/TTL
data with the choice of the rising edge or falling edge clock for the convenience
with a variety of LCD panel controllers. At a transmit clock frequency of
175Mhz, 24bits of GRB data and 4bits of timing and control data
(HSYNC,VSYCN,DE,CNTL) are transmitted at an effective rate of 1225Mbps
per LVDS channel. Using a 175MHz clock, the data throughput is
612.5Mbytes/sec.

Features

Clock range: 20-175MHz

Narrow bus reduces cable size

Single 3.3V supply

Power—down Mode

Supports VGA. SVGA. XGA. SXGA

Up to 4.9Gbps throughput

Up to 612.5Megabytes/sec bandwidth

PLL requires no external components
Compatible with TIA/EIA-644 LVDS standard
TSSOP56 Package
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Pin Diagram
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Pin Description
Pin Name Pin No. 1/0 Description
RxINO+, RxINO- 10, 9 LVDS IN LVDS differential data inputs
RxIN1+, RxIN1- 12, 11 LVDS IN
RxIN2+, RxIN2- 16, 15 LVDS IN
RxIN3+, RxIN3- 20, 19 LVDS IN
RxCLKIN+, RxCLKIN- 18, 17 LVDS differential clock
LVDS IN .
1nputs
RxOUTO ~ RxOUT6 27, 29, 30, 32, 33, OUT TTL level data outputs
34, 35 This includes: 8 RED, 8 GREEN, 8
RxOUT7 ~ RxOUT13 37, 38, 39, 41, 42, 0T BLUE, 4 control lines (HSYNC,
43, 45 VSYNC, DE, CNTL)
RxOUT14 ~ RxOUT20 46, 47, 49, 50, 51,
53, 54 out
RxOUT21 ~ RxOUT27 55,1,2,3,5,6,7 ouT
RxCLKOUT 26 oUT TTL level clock output
PDN 25 TTL level input
IN H: Normal operation
L: Power down
Vee 31, 40, 48, 56 Power supply pins for TTL
Power
outputs.
GND 28, 36, 44, 52, 4 Ground Ground pins for TTL outputs.
LVDS Vcc 13 Power supply pins for LVDS
Power )
1nputs.
LVDS GND 8, 14, 21 Ground Ground pins for LVDS inputs.
PLL Vec 23 Power Power supply for PLL.
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34 RuiMeng MS90C386B

PLL GND | 22, 24 Groumd |  Ground pins for PLL.

Block Diagram

MS90C386B
CMOS/TTL
OUTPUTS
o) 8
__C> o # RED
LVDS DATA -
0 8/
(140 TO 1225Mbit/s __C> n 7 GRN
On Each LVDS ~
Channel) u_lJ
- 8
< /
——C> o 7 BLU
E HSYNC
= VSYNC
—1 ~ DE
CNTL
CLKIN®- CLKOUT
(QOMHZ178MH)  — O PLL (20MHz-175MHz)
PDN(Power Down)
Absolute Maximum Ratings
Supply Voltage (VCC) -0.3V -4.0vV
CMOS/TTL Input Voltage -0.3V - (VCC+0.3V)
CMOS/TTL Output Voltage -0.3V - (VCC+0.3V)
LVDS Input Voltage -0.3V - (VCC+0.3V)
Junction Temperature +150°C
Storage Temperature -65°C - 150°C
Lead Temperature(Soldering,4 sec) +260°C
Maximum Power Dissipation Capacity (25C)
MS90C386B 1.4W
Hangzhou Ruimeng Technology Co.,.LTD -— 3 - -
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Electrical Characteristics

MS90C386B

Symbol Parameter Conditions Min Typ Max | Units
Vi High Level Input Voltage 2.0 Ve V
Vi Low Level Input Voltage GND 0.8 V
Vo High Level Output Iw= —4mA (data) 2.4 V

Voltage Tw= —8mA (clock)
'M Low Level Output Voltage | I, = 4mA (data) 0. 06 0.3 V
T, = 8mA (clock)
T Input Current 0V, <V +10 uA
Tos Output Short Circuit Vor = OV —50 mA
Current

DC SPECIFICATIONS

Symbol Parameter Conditions Min Typ Max | Units
Vi Differential Input +100 mV

High Threshold
- - Vo= +1. 2V
Vi Differential Input —100 mV
Low Threshold
I Input Current V= +2.4V/0V, V= 3.6V +10 uA
SUPPLY CURRENT
Symbol Parameter Conditions Typ Max | Units
I1CCy Supply Current CL = 8pF, f = 90MHz, Vcc = 3.3V 60 71 mA
(16 Grayscale) 16 Grayscale Pattern
ICCyy Supply Current CL = 8pF, f = 90MHz, Vcc = 3.3V 96 102 mA
(Worst Case) Worst Case Pattern
I1CCyp Supply Current PDN=0V 10 uA
(Power Down)

Switching Characteristics
Symbol Parameter Min Typ Max Units

Teer CLKOUT Period 11.1 T 125 ns

Teen CLKOUT High Time T/2 ns

Tt CLKOUT Low Time T/2 ns

Tis TTL Data Setup to CLKOUT 5.0 ns

Hangzhou Ruimeng Technology Co.,.LTD — 4 - -
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MS90C386B

Th TTL Data Hold from CLKOUT 1.0 ns
- TTL Low to High Transition 2 3 ns
Time
T TTL High to Low Transition 2 3 ns
Time
T RCLK to CLKOUT Delay 7.0 ns
Trors Position 0 175MHz -0.4 0 +0. 4 ns
Toore Position 1 T/7-0. 4 T/7 T/7+0. 4 ns
T Position 2 2T/7-0. 4 2T/7 | 2T/7+0. 4 ns
T Position 3 3T/7-0. 4 3T/7 | 3T/7+0. 4 ns
T Position 4 4T/7-0. 4 AT/T | 4T/7+0. 4 ns
Toors Position 5 5T/7-0. 4 5T/7 | 5T/7+0. 4 ns
Tt Position 6 6T/7-0. 4 6T/7 | 6T/7+0.4 ns
Topus PLL Set - - 10 ms

AC Timing Diagram

FIGURE 1.Test Pattern “Worst Case Pattern”
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FIGURE 2. Test Pattern “16 Grayscale Test Pattern”
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Pin name Signal Signal Pattern Signal Frequency
CLKOUT Dot CIK| f
RX0 RO T B /16
RX1 Rl 8
gg % I | [ | I 1 | /4
T L 2
RX4 R4 Steady State Low
RX5 R7 Steady State Low
RX6 RS Steady State Low
RX7 GO Steady State Low
RX8 Gl [
/16
RX9 G2 ] 1 1 45
RX10 Go6 I 1 [ 1 [ 1 [ /4
RX11. 67 —|_r— . . 1L 11 .1 5.1 i
RX12 G3
RX13 G4 Steady State Low
RX14 G5 Steady State Low
RX15 BO Steady State Low
RX16 B6 T Steady State Low
RX17B7 — 1. o {6
RX18 Bl I | | | I 1 | fr8
RX19 B2 —_r— . —1L 1 L 1’51 gé
gg? gi Steady State Low
RX22 BS Steady State Low
Steady State Low
RX23 CNTL Steady State Low
RX24 HSYNC Steady State High
RX25 VSHNC Steady State High
RX26 DE Steady State High
RX27 R6 : Steady State High

FIGURE 3. TTL Output
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FIGURE 4.PLL Set Time
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FIGURE 5. Receiver Device Operation
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Trops
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FIGURE 6.LVDS Inputs Mapped Parallel TTL Data Outputs

Previous Cycle Next Cycle

4
y

RxCLKIN

RxIN3  RX5—1)Rx27— 1K RX23 X RX17 X RX16 ¥ RX11 X RX10 X RX5 X RX27 X RX23+I{

RxIN2  Rx20—DRX19- 1 RX26 ¥ RX25 X Rx24 X Rx22 X Rx21 X RX20 X RX19 Y RX26+I

RxIN1  RX9—1XRX8— 1K RX18 X RX15 X RX14 ¥ RX13 X RX12 X RX9 X RX8 YRXI8+IX

RxINO  RX1I—1XRx0—1X RX7 X RX6 X RX4 ¥ Rx3 X RX2 X RX1 X RX0 X RX7+1¥

FIGURE 7.Setup/Hold and High/Low Times
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FIGURE 8.RCLK to CLKOUT Delay
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Package

MS90C386B
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VARIATIONS (ALL DIMENSIONS SHOWN 1N M)

SYMBOLS MIN. NOM. MAX.
A - - 1.20
Al 0.05 — 0.15
A2 0.80 1.00 1.05
b 017 - 0.27
< 0.09 - 0.20
D 13.80 14.00 14.10
E1 £.00 6.10 6.20
E 8.10 BSC
[e] 0.50 BSC
L1 1.00 REF
L 0.45 0.60 0.75
S 0.20 - -
[] o - el

NOTES:

1.JEDEC OUTLINE : MO-153 EE REV.F

2.DIMENSION D’ DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH, PROTRUSIONS
OR GATE BURRS SHALL NOT EXCEED 0.15 PER SIDE.

3.DIMENSION E1" DOES NOT INCLUDE INTERLEAD FLASH OR
PROTRUSION. INTERLEAD FLASH OR PROTRUSION SHALL
NOT EXCEED 0.25 PER SIDE.

4.DIMENSION "o’ DOES NOT INCLUDE DAMBAR PROTRUSION,
ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08 MM
TOTAL IN EXCESS OF THE ‘b’ DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE
LOWER RADIUS OF THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND ADJACENT LEAD IS 0.07 MM,

5.DIMENSIONS "D" AND 'E1" TO BE DETERMINED AT DATUM
PLANE H .
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