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Symbol ] Parameter Conditions | Min | Typ ] Max l Units
LVCMOS/LVTTL DC SPECIFICATIONS
Viu High Level Input Voltage 2.0 Vee Vv
Vi Low Level Input Voltage 0 0.8 \"
Veo Input Clamp Voltage lcp =-18 mA -0.79 | -1.5 v
™ Input Current Viy = 0.4V, 2.5V or Ve +1.8 +10 HA
Vin = GND -10 0 HA
LVDS DC SPECIFICATIONS
Voo Differential Output Voltage R, = 100Q 250 345 450 mV
AVop Change in Vgp between 35 mV
complimentary output states
Vos Offset Voltage (Note 4) 1.13 1.25 1.38 Vv
AVos Change in Vg between 35 mV
complimentary output states
los Output Short Circuit Current Vout = 0V, R_ = 100Q -3.5 -5 mA
loz Output TRI-STATE® Current Power Down = 0V, +1 +10 pA
Vour=0VorV
TRANSMITTER SUPPLY CURRENT
ICCTW | Transmitter Supply Current R, = 100Q, f=25MHz 31 45 mA
Worst Case C_ =5 pF,
Worst Case Pattern f = 40 MHz 37 50 mA
(Figures 1,3)” Typ”
values are given for
Voo = 3.6V and T = f =65 MHz 48 60 mA
+25°C, " Max " values
are given for Vg = f=87.5MHz 55 65 mA
3.6Vand T, =-10°C
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Symbol ] Parameter Conditions ] Min I Typ [ Max l Units
TRANSMITTER SUPPLY CURRENT
ICCTG | Transmitter Supply Current R, = 100Q, f =25 MHz 29 40 mA
16 Grayscale C_ =5 pF,
16 Grayscale Pattern f = 40 MHz 33 45 mA

(Figures 2, 3)” Typ”
values are given for

Ve = 3.6V and T, = f =65 MHz 39 50 mA
+25°C, ” Max ” values
are given for Vg = f=87.5 MHz 44 55 mA
3.6Vand T, =-10°C
ICCTZ Transmitter Supply Current Power Down = Low 17 150 A
Power Down Driver Outputs in TRI-STATE under

Power Down Mode

Note1: 0D0O0000O000000DO0O0DOOOO0O0OOOOOODOOOOOODOOOODDO0DOO00O0O0DODO0DO0O00O0000O0O0O00
000000000000000000000o0o0ooooo

Note2: 00000000000 (TypUOOOO VecO 33VOT,002500000000000000000

Note3: 0000000000 000O0O0000O000000O0O0O000000000O0000O0O000000000O0DOOOO0OOOOODO VepdAVepOO
goooboooobooooboboboooooo

Note4: VogOODOO VeuOOOOOOOOODDO

HEBES O RZTVA A HEEE

gooooooooooobooooooOoboOoooooooooonodg

Symbol Parameter Min | Typ Max Units
TCIT TxCLK IN Transition Time (Figure 5) 1.0 6.0 ns
TCIP TxCLK IN Period (Figure 6) 11.42 T 55.55 ns
TCIH TxCLK IN High Time (Figure 6) 0.35T| 0.5T | 0.65T ns
TCIL TxCLK IN Low Time (Figure 6) 0.35T| 0.5T | 0.65T ns
TXIT TxIN , and PWR DOWN pin Transition Time 1.5 6.0 ns
TXPD Minimum pulse width for PWR DOWN pin signal. 1 us

FSURIVA « R VF T4

gboobobobboooooboooooboooboobooboobo

Symbol : Parameter Min Typ Max Units
LLHT LVDS Low-to-High Transition Time (Figure 4) 0.75 14 ns
LHLT LVDS High-to-Low Transition Time (Figure 4) 0.75 1.4 ns
TPPosO Transmitter Output Pulse Position (Figure 12) f = 25MHz -0.45 0 +0.45 ns

(Note 5)
TPPos1 Transmitter Output Pulse Position 5.26 5.71 6.16 ns
TPPos2 Transmitter Output Pulse Position 10.98 11.43 11.88 ns
TPPos3 Transmitter Output Pulse Position 16.69 17.14 17.59 ns
TPPos4 Transmitter Output Pulse Position 22.41 22.86 23.31 ns
TPPos5 Transmitter Output Pulse Position 28.12 28.57 29.02 ns
TPPos6 Transmitter Output Pulse Position 33.84 34.29 34.74 ns
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Symbol Parameter Min Typ Max Units
TPPosO Transmitter Output Pulse Position (Figure 12) f = 40 MHz -0.25 0 +0.25 ns
(Note 5)
TPPos1 Transmitter Output Pulse Position 3.32 3.57 3.82 ns
TPPos2 Transmitter Output Pulse Position 6.89 714 7.39 ns
TPPos3 Transmitter Output Pulse Position 10.46 10.71 10.96 ns
TPPos4 Transmitter Output Pulse Position 14.04 14.29 14.54 ns
TPPos5 Transmitter Output Pulse Position 17.61 17.86 18.11 ns
TPPos6 Transmitter Output Pulse Position 21.18 21.43 21.68 ns
TPPosO Transmitter Output Pulse Position (Figure 12) f =65 MHz -0.20 0 +0.20 ns
(Note 5)
TPPos1 Transmitter Output Pulse Position 2.00 2.20 2.40 ns
TPPos2 Transmitter Output Pulse Position for Bit 2 4.20 4.40 4.60 ns
TPPos3 Transmitter Output Pulse Position for Bit 3 6.39 6.59 6.79 ns
TPPos4 Transmitter Output Pulse Position . 8.59 8.79 8.99 ns
TPPos5 Transmitter Output Pulse Position 10.79 10.99 11.19 ns
TPPos6 Transmitter Output Pulse Position 12.99 13.19 13.39 ns
TPPosO Transmitter Output Pulse Position (Figure 12) f=287.5 MHz -0.20 0 +0.20 ns
(Note 5)
TPPos1 Transmitter Output Pulse Position 1.48 1.68 1.88 ns
TPPos2 Transmitter Output Pulse Position 3.16 3.36 3.56 ns
TPPos3 Transmitter Output Pulse Position 4.84 5.04 5.24 ns
TPPos4 Transmitter Output Pulse Position 6.52 6.72 6.92 ns
TPPos5 Transmitter Output Pulse Position 8.20 8.40 8.60 ns
TPPos6 Transmitter Output Pulse Position 9.88 10.08 10.28 ns
TSTC Required TxIN Setup to TxCLK IN 25 ns
(Figure 6) at 85MHz
THTC Required TxIN Hold to TxCLK IN (Figure 6) at 0.5 ns
87.5 MHz
TCCD TxCLK IN to TXCLK OUT Delay. Measure from | T, = -10°, 3.086 7.211 ns
TxCLK IN edge to immediately crossing point of | and 87.5MHz
differential TXCLK OUT by following the positive | for " Min ",
TxCLK OUT. 50% duty cycle input clock is Ta=70°, and
assumed. (Figure 7) 25MHz for "
Max ", Vgc =
3.6V, R_FB
pin = VCC
Measure from TxCLK IN edge to immediately Ta=-10°, 2.868 6.062 ns
crossing point of differential TxCLK OUT by and 87.5MHz
following the positive TxCLK OUT. 50% duty for * Min ",
cycle input clock is assumed. (Figure 8) Ta =70, and
25MHz for "
Max ", Ve =
3.6V, R_FB
pin = GND
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Symbol Parameter Min Typ Max Units
SSCG Spread Spectrum Clock support; Modulation f=25MHz 100kHz +
frequency with a linear profile.(Note 6) 2.5%/-5%
f =40 MHz 100kHz +
2.5%/-5%
f =65 MHz 100kHz +
2.5%/-5%
f=287.5MHz 100kHz +
2.5%/-5%
TPLLS Transmitter Phase Lock Loop Set (Figure 9) 10 ms
TPDD Transmitter Power Down Delay (Figure 11) 100 ns
Note5: 0ODO0000OOOOOO0O0OD0OOO0OOO0OOOOOOOOOOOOODOOOODOOOOO

Note 6:

ooooooooo0o0obo00000OooooOTSTCO THTCOOOOOO0O0O 0000000000000 sscG 0000000 TxCLK INOO
0000000000000 000000000000000000000 T TxCLKOUTOOO000 TxCLKOUTOOOOO 00000000
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AC 213 45K

TxCLK IN/RxCLK OUT

0DD TxIN/RxOUT

EVEN TxIN/RxOUT

FIGURE 1.

Device Pin Name Signal

TxINO/RxOUTO
TxIN1/Rx0UT1
TxIN2,/Rx0UT2
TxIN3/Rx0OUT3
TxIN4 /RxOUT4
TxIN5 /Rx0UT5
TxIN6 /RxOUT6
TxIN7 /RxOUT7
TxIN8/Rx0OUT8
TxIN9 /RxOUT9
TxIN10/Rx0UT10
TxIN11/Rx0OUT11
TxIN12/Rx0UT12
TxIN13/Rx0UT13
TxIN14/RxOUT 14
TxIN15/Rx0UT15
TxIN16/Rx0OUT16
TxIN17 /Rx0UT17
TxIN18/Rx0UT18
TxIN19/Rx0UT19
TxIN20/Rx0UT20
TxIN21/Rx0UT2 1
TxIN22/Rx0UT22
TxIN23/Rx0UT23
TxIN24 /Rx0UT24
TxIN25/Rx0UT25
TxIN26 /Rx0UT26
TxIN27 /Rx0UT27

RO
R1
R2
R3
R4
R7
RS
GO
G1
G2
G6
G7
G3
G4
GS
BO
B6
B7
B1
B2
B3
B4
BS
RES
HSYNC
VSYNC
EN
R6

“Worst Case” Test Pattern (Note 7)
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f/16

/8

/4
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f/16

/8

/4

f/2

Steady State,
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Steady State,
Steady State,
Steady State,
Steady State,

FIGURE 2. “16 Grayscale” Test Pattern - DS90C385A (Note 8. 9. 10)

Note 9:  Figure I0Figure 200 000 0000000000000 O00O0O (TxCLK IN/RxCLK OUT)O

Note 10: O OD0IOO0DODODODOO OOOOOOOODODOOOOOODOO

Note7: O000000000DCDO0ODO00DODOOODLVDS/OOLVCMOS/LVITL1/OO0O0O00MIOOOOOOO

Signal Frequency

ek IN/Rxetk out ot cik | LT MMM UM oL«

Low

Low

Low

Low

Low

Low

Note 8: 16000000000000000000 LCDOOO0O0OO00O00CO0000O0000O000000000OO0O0O000000000O0O0 16000
0000000000 000000000000000000000000B00
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ACBASV4S B (non)

TxOUT+

3
31000

Tx0UT-

FIGURE 3. DS90C385A (Transmitter) LVDS Output Load. 5pF is showed as board loading

TxCLK IN

FIGURE 5. DS90C385A (Transmitter) Input Clock Transition Time

Sample on H—L Edge
|

TCIP

TxCLK IN
2.0V

TxIN 0:27 1.5VX Setup Hold 1.5V

FIGURE 6. DS90C385A (Transmitter) Setup/Hold and High/Low Times with R_FB pin = GND (Falling Edge Strobe)

TXCLK IN _/_\_] -5V

TCCD
Vdiff=
reor XXX XX

FIGURE 7. DS90C385A (Transmitter) Clock In to Clock Out Delay with R_FB pin = VCC
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DS90C385A

ACBASV4S B (non)
TXCLK IN 15V
|
TCCD

x x x Vdiff=
TxCLK OUT oV

FIGURE 8. DS90C385A (Transmitter) Clock In to Clock Out Delay with R_FB pin = GND

POWER DOWN 1.5V /

L

ov £

<
o
o
L}N

TPLLS

S_\\...//----\\___//'--- )

R —)
Vdiff =

TxCLK OUT

' o K

FIGURE 9. DS90C385A (Transmitter) Phase Lock Loop Set Time

TxCLK IN

:

TxCLK OUT
RxCLK IN
(Differential)

Previous Cycle Next Cycle

TX0UT3/

RxIN3 XTXIN5-1XTXIN27-1)( TxIN23 X TxIN17 X TxIN16 X TxIN11 X TxIN10 X TxINS X TxIN27 )

(Single Ended)

™xouT2/
RxIN2 X1x|N20—1XTx|N19—1X TxIN26 X TxIN25 X TxIN24 X TxIN22 X TxIN21 X TxIN20 X TxIN19 )

(Single Ended)

™>oUT1/
RxIN 1 XTxIN9—1XTx\N8—1)( TxIN18 X TxIN15 X TxIN14 X TxIN13 X TxIN12 X TxIN9 X TxIN8 )

(Single Ended)

Tx0UT0/
RxINO XTxIN1—1XTx\NO—1)( TxIN7 X TxING X TxIN4 X TxIN3 X TxIN2 X TxIN1 X TxINO )

(Single Ended)

FIGURE 10. 28 Parallel TTL Data Inputs Mapped to LVDS Outputs - DS90C385A
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POWER DOWN

TxCLK IN

AW

TPDD

TxOuT x

A XX

Vdiff =
A\

TRI-STATE

FIGURE 11.

Transmitter Power Down Delay

, TeLk ,
| |
| |
TxCLK ouT
(Differential) f; .
1 . |
; Prevxous Cycle Next Cycle
TXOUTS/ XTXINS 1XTx|N27 1X TxIN23 X TxIN17 X TxIN16 X TxIN11 X TxIN10 X TxINS X TxIN27 )(
(Single Ended) .
TXOUTZ/ XTXINZO 1XT><IN19 X TxIN26 X TxIN25 X TxIN24 X TxIN22 X TxIN21 X TxIN20 X TxIN19 )(
(Single Ended) A A
TXOUT1/ XTxINQ 1XT><IN8 1X TxIN18 X TxIN15 X TxIN14 X TxIN13 X TxIN12 X TxIN9 X TxIN8 )(
(Single Ended)
TXOUTO/ XTxIN1 1XT><INO 1X TxIN7 X TxIN6 X TxIN4 X TxIN3 X TxIN2 X TxIN1 X TxINO )(
(Single Ended)
— -
" TPPosO
TPPos 1
TPPos2
TPPos3
TPPos4
TPPos5
TPPos6

FIGURE 12. Transmitter LVDS Output Pulse Position Measurement - DS90C385A
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TxCLK OUT O 0 1 00 LvDS 0000000 O

TxCLK OUT O 0 1 00 LvDS 00000000

PWR DOWN I 1 LVITLOOOOOO 00O LowdOOOOODOOOO OO0 TRI-STATEOOOO 0000
0000000000000 0

Ve I 3 LVITLOO0DOO0 000

GND I 5 LVTTL 0 0 0000000000

PLL V¢ I 1 PLLOOD 00O

PLL GND I 2 PLL 0000000000

LVDS Ve I 1 LVDS 00000000

LVDS GND I 3 LvDS 0 00000000000
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REJHGT T Vr—ay

LCD PANEL
CONTROLLER

DATA (LVDS)
HOST GRAPHICS Y H cMOS/
CONTROLLER o : T
H
CLOCK (LVDS)
— % |

FPSHIFT IN (TxCLK IN)

TABLE 1. 7045577l - 5 RZv% (DS90C385A)

FPSHIFT OUT (RxCLK OUT)

Ev

Edis

ZAkA—T7 - RF—AR

R FB |R FBO Vc

gboooooboboooo

R FB |R FBO GNDOOO NC

gooooobooooooo
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