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R K TEHE (Note 1)

FTH—HUIEA - MEFHAORBIXERSATLERA,
EETHEANEREERS ZORBESRZE,

0000 (Vo)
CMOS/TTL 0000
CMOS/TTLO 00O
LVDSOO0000000
LVDSOO0O00000

003vOO 4v
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003V0O (VeeD 03V)
003v0O0 3.6V
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LvDSOOoOOooOoood oo
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ooooo(boboooo40) 0 2600
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DS90C387 250000 18.2mW/ 0
DS90CF388 250000 18.2mW/ 0
ESD 0O

DS90C387

(000000 1.5k 0 100pF) 0 6kV
(EIAJO 0Q O 200pF) 0 300V
DS90CF388

(000000 1.5k 0 100pF) 0 2kV
(EIAJO 0Q O 200pF) 0 200V

100 TQFP OOO OO *Eﬁg]ﬂi?ﬁﬁ:
DS90C387 2.8W BME REE BAE HE
DS90CF388 2.8W 0000 (Veo) 3.0 33 36 v
Oooooo (Ty) g10 025 0 70 O
opooopoooo 0 2.4 v
0000000 (Vee) 100 mV,,
BRI
00000O0opodobo0oO00o0ooDoOooooooooUoOooDD
Symbol | Parameter l Conditions I Min ] Typ Max Units
CMOS/TTL DC SPECIFICATIONS (Tx inputs, Rx outputs, control inputs and outputs)
Vi High Level Input Voltage 2.0 5.0 \
\" Low Level Input Voltage GND 0.8 \
Vo High Level Output Volitage lon = -0.4 mA 2.7 2.9 Y
lonw = -2 mA 2.7 2.85 \
VoL Low Level Output Voltage lop =2 mA 0.1 0.3 vV
Ve Input Clamp Voltage lep = =18 mA -0.79 -15 \
lin Input Current Vin = 0.4V, 25V or Ve +1.8 +15 UA
Vin = GND -15 0 HA
los Output Short Circuit Current Vour = 0V -120 mA
LVDS DRIVER DC SPECIFICATIONS
Voo Differential Output Voltage R, = 100Q 250 345 450 mV
AVop Change in Vo between 35 mVv
Complimentary Output States
Vos Offset Voltage 1.125 1.25 1.375 \
AVgag Change in Vg between 35 mV
Complimentary Output States
los Output Short Circuit Current Vout = 0V, R = 100Q -3.5 -10 mA
loz Output TRI-STATE® Current PD =0V, Vour = OV or Vg +1 £10 HA
LVDS RECEIVER DC SPECIFICATIONS
Viy Differential Input High Threshold | V¢, = +1.2V +100 mV
VoL Differential Input Low Threshold -100 mV
hin Input Current Vin = 424V, Vo = 3.6V +10 WA
Viy =0V, Ve = 3.6V + HA
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DS90C387/DS90CF388

EBRMRE (0oo)
00000oo0doo0o0ooooooooooooooooon
Symbol | Parameter l Conditions Min | Typ Max Units
TRANSMITTER SUPPLY CURRENT
ICCTW Transmitter Supply Current R, =100Q, C, =5 |f=2325MHz 91.4 140 mA
Worst Case pF,
Worst Case f = 65 MHz 106 160 mA
Pattern
(Figures 1. 3 f= 85 MHz 135 183 mA
, DUAL=High
(48-bit RGB),
BAL=High f=112 MHz 155 210 mA
(enabled)
ICCTG Transmitter Supply Current R, =100Q, C_ =5 |f=2325MHz 62.6 120 mA
16 Grayscale pF,
16 Grayscale f = 65 MHz 84.4 130 mA
Pattern
f’;%‘ﬁiigi) f= 85 MHz 89.0 145 mA
(48-bit RGB),
BAL=High f=112 MHz 94.5 155 mA
(enabled)
ICCTZ Transmitter Supply Current PD = Low 4.8 50 pA
Power Down Driver Outputs in TRI-STATE under
Powerdown Mode
RECEIVER SUPPLY CURRENT
ICCRW Receiver Supply Current C, = 8 pF, f = 40MHz 125 160 mA
Worst Case Worst Case
Pattern f =65 MHz 200 250 mA
Figures 1, 4)
f DilAL (48-bit f =85 MHz 240 275 mA
RGB). BAL=High  [{_712 MHz 250 300 mA
(enabled)
ICCRG Receiver Support Current C_=8pF, f = 40MHz 60 95 mA
16 Grayscale 16 Grayscale
Pattern f =65 MHz 95 125 mA
(Figures 2. 4) f= 85 MHz 115 150 mA
, DUAL (48-bit
RGB), BAL=High 't —412 MHz 150 270 mA
(enabled)
ICCRZ Receiver Supply Current PD = Low 255 300 pA
Power Down Receiver Outputs stay low
during Powerdown mode.
Note1: DUDODOO0ODCODODDONDODDOONOOOOOONOOODDODOONONONDODOONODOOD00DO0DNDO0ND00NDN00NoNNong
00000000000000000000000000000000000D000000000000000000
Note2: TypOO Ve 33VOT,0 025000000
Note3: D 000D00D0OO0ODODOODO0OODDODDDOON0NDOONODODONNDOONDONNO0ONONDNODDNODNONOD VopdAVep OOODO
00000000000000000000

www.national.com/jpn/ 4



HRNSRZVE ANFE
dooooooooooOoooDOooooDOOoooobobooooooo
Symbol Parameter Min Typ Max Units
TCIT TxCLK IN Transition Time (Figure 5) DUAL=Gnd or Vcc 1.0 2.0 3.0 ns
DUAL=1/2Vcc 1.0 15 1.7 ns
TCIP TxCLK IN Period (Figure 6) DUAL=Gnd or Vcc 8.928 T 30.77 ns
DUAL=1/2Vcc 5.88 15.38 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 Transition Time 15 6.0 ns
FoURIYE - RAVFUTHE
gooobooooobOooobO0oobOoobDobooboooooo
Symbol Parameter Min Typ Max Units
LLHT LVDS Low-to-High Transition Time (Figure 3), PRE = 0.75V 0.14 0.7 ns
(disabled)
LVDS Low-to-High Transition Time (Figure 3), PRE = Vcc (max) 0.11 0.6 ns
LHLT LVDS High-to-Low Transition Time (Figure 3), PRE = 0.75V 0.16 0.8 ns
(disabled)
LVDS High-to-Low Transition Time (Figure 3), PRE = Vcc (max) 0.11 0.7 ns
TBIT Transmitter Output Bit Width DUAL=Gnd or Vcc 1/7 TCIP ns
DUAL=1/2Vcc 2/7 TCIP ns
TPPOS Transmitter Pulse Positions - Normalized f=33to 70 MHz -250 0 +250 ps
f=70to 112 MHz -200 0 +200 ps
TCCS TxOUT Channel to Channel Skew 100 ps
TSTC TxIN Setup to TxCLK IN (Figure 6) 2.7 ns
THTC TxIN Hold to TxCLK IN (Figure 6) 0 ns
TJCC Transmitter Jitter Cycle-to-cycle (Figures f=112 MHz 85 100 ps
14, 15) (Note 5), DUAL=Vcc f = 85 MHz 60 75 ps
f = 65 MHz 70 80 ps
f =56 MHz 100 120 ps
f=32.5MHz 75 110 ps
TPLLS Transmitter Phase Lock Loop Set (Figure 8) 10 ms
TPDD Transmitter Powerdown Delay (Figure 10) 100 ns
Li—iN « RAYF T
gooobooooobOooobO0oobOoobDobooboooooo
Symbol Parameter Min Typ Max Units
CLHT CMOS/TTL Low-to-High Transition Time (Figure 4), Rx data out 1.52 2.0 ns
CMOS/TTL Low-to-High Transition Time (Figure 4), Rx clock out 0.5 1.0 ns
CHLT CMOS/TTL High-to-Low Transition Time (Figure 4), Rx data out 1.7 2.0 ns
CMOS/TTL High-to-Low Transition Time (Figure 4), Rx clock out 0.5 1.0 ns
RCOP RxCLK OUT Period (Figure 7) 8.928 T 25 ns
RCOH RxCLK OUT High Time (Figure 7)(Note 4) f=112 MHz 3.5 ns
f =85 MHz 45 ns
RCOL RxCLK OUT Low Time (Figure 7)(Note 4) f=112 MHz 3.5 ns
f =85 MHz 45 ns
RSRC RxOUT Setup to RxCLK OUT (Figure 7)(Note 4) | f=112 MHz 2.4 ns
f = 85 MHz 3.0 ns
RHRC RxOUT Hold to RxCLK OUT (Figure 7)(Note 4) f=112 MHz 34 ns
f =85 MHz 4.75 ns
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DS90C387/DS90CF388

Lir—iN = Ry F 0% (ooo)
J00o00ooooooooooooooooooggooooooo

Symbol Parameter Min Typ Max Units
RPLLS Receiver Phase Lock Loop Set (Figure 9) 10 ms
RPDD Receiver Powerdown Delay (Figure 11) 1 us

FyTybk « RAVF T
000000000000 oOo0oooOooObDbooOoOoOog (Neted4®) DO OODODOOODODOOODOODODOOO
gooooooooooogd

Symbol Parameter Min Typ Max Units
RSKM Receiver Skew Margin without f=112 MHz 170 ps
Deskew in non-DC Balance Mode, |f= 100 MHz 170 240 ps
(Figure 12), (Note 6) f = 85MHz 300 350 ps
f = 66MHz 300 350 ps
RSKM Receiver Skew Margin without f=112 MHz 170 ps
Deskew in DC Balance Mode, f=100 MHz 170 200 ps
(Figure 12), (Note 6) f= 85 MHz 250 300 ps
f=66 MHz 250 300 ps
f = 50MHz 100 350 ps
f = 40MHz 94 530 ps
RSKMD Receiver Skew Margin with Deskew | f = 40 to 80 0.25TBIT ps
in DC Balance, (Figure 13), MHz
(Note 7)
RDR Receiver Deskew Range f =80 MHz + 1 TBIT
RDSS Receiver Deskew Step Size f =80 MHz 0.3 TBIT ns

Note4: MinOOMaxOOOOO0OO0O000O0O000O00000000O00000000000O0O0O0O0O000000000000000000 (ATE)OOOOO
0000000000 0ATEODDOOOODOOOO 8SMHzOOOOOOOOO0O0O0OO0O0O000000000000000000000O0000000000

Note5: MinOOOO MaxOOOO0OO0O0O0000O000000000000COO00O0OOOO0O0O00OO0OO00000000000000O000000000
00000+ 3ns 0000000000000 000DO0O0O0O00000O0000OFigure 15016 00 MO0 3ns J0OO0O0O00OOOOOODOOOO
000000 vGA OO Ooooooooo oo o oboooooooooooo0oooo o0 00bo0b 0 0 00000 0000000O AN-1059
gooobooooooboobooooooooobbobobooooo

Note 6: ODOO000O00O0O0O00O0OO0 (RSKM)OOO0OO0O0O0O0O0O00O0O000000O00O000000000O00000O000000O00000000000000
000000000 Min0O0O0 Max)JMMOOO0O O 000000000 0000000000000 (00000I000000000000 RSPOS)O
0000o0ooooLvDS 0 000oooooooo Is1(oooobooooooobooooo)H)oobboooooo b ooooo o
RSKM OO0O00O0O0000(DOO0O0OO00OO0)OoOOoOooooooooo (0booooomico o Isiopoooooooooooooon

Note7: 0000000 00000O00000O0C0O000O0RSKMD)OO000O00OO0OO0OOOOOO000000000OO00000OOO0OOOOOOOOOO
0000000000000000000000 LvDSOMOOO00000000000000000000000 (00 )000000o0000 (RSKMD)
JooooooooIs(ooo0oooobo0ooobo0)Hooooboooooooo o (TPPOS)0 LVDS DOOOO OO0 (TICC) D 0 OO0Ooo O

RSKMD O ISIO TPPOS (OO min/max 0 0 00000 )0000000000000 (000000)OOOO0O0O0O00DOO0O0O00000

Note 8: RSKMO RSKMD OO OO0 (typ) 0000000000000 O0O VecOT,O00O0O0D00000O VecOT,00000000000000000000
oooooooooooo
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AC 3435 H

TxCLK IN/RxCLK OUT

R, G, BnX, X=0DD

R, G, BnX, X = EVEN

TXCLK IN/RxCLK OUT

FIGURE 1. “Worst Case” Test Pattern
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FIGURE 2.

“16 Grayscale” Test Pattern (Note 9, 10, 11)

Note9: 000000000 DODO0D00ODOOOOOOLVDS/OOCMOS/TTLI/ODO00MOOOO0OOO

Note 10: 160 00DD0IODOODMOIDOOOLCDOOO0OOOOOOOOOU0DOOOODDOOOOOOOODO0ODDOODOOOOOOOO 160000

00000ocoooOo000ooooooboooooo0b0b0oooboooo
Note 11: Figure 1 020 0000000000000 0O0000000O0O (TxCLK IN/RxCLK OUT)O

Signal Frequency

f

f/16
/8
f/4
/2
Steady
Steady
Steady
Steady
f/16
f/8
/4
/2
Steady
Steady
Steady
Steady
/16
f/8
f/4
f/2
Steady
Steady
Steady
Steady
Steady
Steady
Steady

State,
State,
State,
State,

State,
State,
State,
State,

State,
State,
State,
State,
State,
State,
State,

Low
Low
Low

Low

Low
Low
Low

Low

Low
Low
Low
Low
High
High
High

www.national.com/jpn/

88€4006S0/.8€006SA



DS90C387/DS90CF388

AC BA35E (oon)
TXOUT+ |
Py 80% 80%
—Ls pF §1oon (Differential)
T 20% 20%
TXOUT-

LLHT

FIGURE 3. DS90C387 (Transmitter) LVDS Output Load and Transition Times

I I
80% 80%
CMOS/TTL Output
DS90CF388 __I_
8 pF 20% 20%
g CLHT — CHLT

FIGURE 4. DS90CF388 (Receiver) CMOS/TTL Output Load and Transition Times

I I
90% 90%
10% 10%
TxCLK IN
TCIT — TCIT

FIGURE 5. DS90C387 (Transmitter) Input Clock Transition Time

Sample on H—L Edge
|

TCIP

TxCLK IN

TxIN 1.5V Setup Hold 1.5V

FIGURE 6. DS90C387 (Transmitter) Setup/Hold and High/Low Times (Falling Edge Strobe)
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AC 2A(3 5 E (0oo)

RxCLK OUT

2.0V 2.0V
RxOUT Setup Hold

FIGURE 7. DS90CF388 (Receiver) Setup/Hold and High/Low Times

3.074
POWER DOWN
3.0V 74
Yec TPLLS

TxCLK OoUT

Vdiff =
ov

FIGURE 8. DS90C387 (Transmitter) Phase Lock Loop Set Time

POWER DOWN 2V 7Z

3.0V A~
Vee /-
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OO0

XXX

RxCLK OUT

N/ O\

FIGURE 9. DS90CF388 (Receiver) Phase Lock Loop Set Time

3V

ov
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AC BA325E (0on)
PWR DWN 1.5v\\
TXCLK IN _/_\_/_\_/_\_/_\_/
TPDD
B E—
TxOUT x X X X X X TRI-STATE
FIGURE 10. Transmitter Power Down Delay
_ 1.5V Y
POWER DOWN \
RPDD '
RxOUT Low
FIGURE 11. Receiver Power Down Delay
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L
AC A/ (0oo)
Ideal Strobe Position
RxIN+ or RxIN- ~1.4V
RxIN= or RxIN+ ~1.0V
<——RSKM RSKM
min max min max
Tpposn min max Tpposn+1
Rsposn

C-RSPOS(000O00DOOOOOOOO)O MinOOMax 000000 OO0000MODOO0O00000 (000000000000000000)
TPPOS -000000000O0O0O0O00O0 MixO0OOO MaxO )

RSKM OO0O0O000000(OD0000O000)0 LVvDSOOO0000000000 (000000)oooooo ISt

m 000000000 -00 30emO00 10ps0 40psO0 000000000000 0O

m TIJCC-O00000O0 LVDS O 0000 (TICC) O 100ps (DO OOOOOO)ODOOODO

s 00000 dSHOooOOO0oOoooooooooooooog

goobooooobooooooo

FIGURE 12. Receiver Skew Margin

0% 25% 50% 75% 100%

RxIN+ or RxIN- ~1.4V

RxIN= or RxIN+ ~1.0V

Ideal Ideal Ideal
TPPOS RSPOS TPPOS

C-RSPOS (000D O0O0O000O0OO )0 Min 00 Max 000000 00000MO000000000 (000000000000000000)
RSKMD [ TPPOS (00 min/max 00 00000 )d)0 TICC (O 0 OO0 )(A) O ISI (m)

= d0 TPPOS-000000000 000000 (Mix 0000 Max O )

» 0 TICC- 0000000 LVDS O 0000 (TICC) O 100ps (00000000 )0 0000

» m00000000 -000000000000000001SI000

0000000000000000

FIGURE 13. Receiver Skew Margin (RSKMD) wirh DESKEW
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DS90C387/DS90CF388

ACBA3VJ B (noD)
Txin0-Txin47
HFS9009 X PC-M1 software
CLK1
o2 | S

1 P6247
EN TxCLKin HP54710A

Sampling Scope

FIGURE 14. TJCC Test Setup - DS90C387

- UL
L

| N Cycle
y
-/ |<=TJCCIN=-3ns —>‘<—TJCCIN:+3ns —>H<—TJCCIN:—3ns ~—”<—TJCCIN=+3ns

TxCLKin

I

Txin0-47

! Td=2 us |
N Cycle = 2 pus/Clock Period

FIGURE 15. Timing Diagram of the Input Cycle-to-Cycle Clock Jitter
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DS90C387 #iFEiBA— FPD-Link F52 R34

(2% 1{o] No. HL

Rn0 Gn[J Bn[J DEQ 1 51 TTLOOODO OO0 D16000 Redd 16000 Greend 16000 Blued 00O

HSYNCO VSYNC HSYNCO VSYNCODE (000000000 )03000000000
(Note 12)001

AnP 0 8 000 LVDSOOOO000D0O000

AnM 0 8 000 LwVDSOO000000000

CLKIN 1 1 TTLOO 00000000000

R _FB I 1 0000000000 0000000000000000 HIGHODODOOOO000O
0000000000 (Note 12)0

R _FDE I 1 DEODO0DDOODDDODOO0D HIGHOOODODED HIGHOOOOOOO
00000 (Note 12)0

CLKIP 0 1 000 LvbsSO0O0ODOOOOOOOO

CLKIM 0 1 000 LVDSOO0OOo0ooooooo

PD I 1 TTLOOO0OO000D0LOWOD OO0 TRI-SSTATEODOO 00000000000
00000000000 (Note 12)0

PLLSEL 1 1 PLLOOOOOO0OO0ODOOO0O00000C0O00O000 VeeOOOOOOOO

goopbooboooNDOOO0O0O0OO0O000O0D0OO00O000DbD000DO0O 55
0 68 MHz O O (Note 120 14)00

BAL I 1 pcOoOoOoo(ooOoH)oooo pcOoooo(oooO)oooooooboooo
HIGHO DCODO0O0O000000O00 OO0000 GNDOODOOOD0OO00DC
O0O0O00OoDO00O0000 (Note 1200 130 15)0

PRE I 1 goooooboooboooboobooobobobobboboooob veeh o b oo

gooboooooooooobobobobo o obbboboooooboooo oo
OO (boOObOObOooO0D0O Table SO0 O0)H)OOOOOOOOOOOOODOO
O LbvSOoooooooooooooooboobooboboooooo («oNpODo O

000000000 ) (Note 12)0

DUAL I 1 0O0000ooooooooooogoooooooobO0oooogooo /ooooo
0ooOoodo 3000000 gooodrow oogooooooooog
0000000LVDSO A0OO A300000 CLK1 0O 00000000000 d
0000000000 0HIGHOOOO0O0O0000000000000 00000000
0000 /000000000000000000000000 12Vvec000oo
00 Figure 1600 0000000 (Note 12)0

Vee I 4 TTL 0 000000000000000000
GND I 5 TTL 0 0000000000000 GNDOO O

PLLV I 2 PLLODODOOO00

PLLGND I 3 PLLOOO GNDOODO

LVDSV e I 3 LVDS 000000000000

LVDSGND I 4 LVDS 0 000000 GNDODO O

CLK2P/NC 0 1 00000000000000 LVDS 00000000000 CLKIPOOOOO0

ooobobooooobobo

CLK2M/NC O 1 ooooobbobooooOo vbsoopooooobooobceLkiMOOoOOoO O
ooobobooooobobo

Note12: 0 OO0OOOUIDOOOD0ODODOOOOOODOOOO LOwWOOOOO O

Note 13: DCOOOOOOOODOOO (ATE)DD OO 8SMHzOOOOD OOOOOOOOOOOO0OO0OOO00O0OO0OO00000000 112MHzO000000
gooooooo

Note 14: PLL 0000000000 550 68 MHzOOOOO O 0000000 PLLODODOODOOOOOO0O0OOOOO
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DS90C387/DS90CF388

DS90CF388 i F&tBA— FPD-Link Ls—/\

(2% I{o] No. HL:

AnP I 8 00O LVDSOOOO0OO0O0O0OO0

AnM I 8 000 LVDSODO00000000

Rn0 GnO BnJ DEO 0 51 TTILOOOO00000D0000160000 Redd 1600 GreenOd 160100

HSYNCO VSYNC Blued 00O HSYNC (LP)O VSYNC (FLM)O DE (000000000 )0 300
000oo0o0ooon

RxCLK INP I 1 000 LvDS 0000000 D000

RxCLK INM I 1 000 VDS 00000000000

RxCLK OUT 0 1 TTILOCOO00000000000000000000000000000000000

R_FDE I 1 DEOOO0CODOOC0DODO0O0O0D HIGHOOODODED HIGHOODOOOOO
00000 (Note 12)0

PLLSEL I 1 PLLOOOOOOO0OO000000000000000000 VeedO0OO0000
0000000 GNDODOOOOO0DOO0ODODDOOD 000000000000 55
0 68 MHz OO (Note 130 14)0

BAL I 1 DCOOOCD (000 )ODOO bcOoOO (0000 )000000o0oooo
0 DCODOO0000000C0D0DOO BALO LOWODOODCOOOOOOOO (O
000000)000000 BALO HIGHOODOOODOOO HIGHODOOOOO
000 LvDS 00000 0000000000000 000000000000000
00000000000 (Note 120 130 15)0

DESKEW 1 1 00000000000000000000/00000HIGHODOO000000O0
000000000000000 DCO00000000000000000000
(BALO HIGH)ODODODOOOOOOOCOOO0OO0ODDD 00000 4000000
0000D0000000000000 (Note 12)0

PD I 1 TTILOOOO0O0000OLOWO0000000000000 LowO 0000000
O HIGHOOOOO (Note 12)0

STOPCLK 0 1 HIGHOOOODOOOOO00O00000000000000000000000000
0Lowoooooo

Vee I 6 TTLOO0O00000000000000000

GND I 8 TTLO 0000000000000 GNDOOO

PLLV I 1 PLLODOOOOOOO

PLLGND I 2 PLLODOO GNDOOO

LVDSV ¢ I 2 LvbDs 000000000000

LVDSGND I 3 LvDS 0000000 GNDODO O

CNTLEO CNTLF 0 2 TTLO000000000000000000000000000000000

oobooo

FIGURE 16. Resistor Network for

Note 15: DS90CF388 [ 1 DSO0C387 000 0 00000 DCOOODOOOOU D bCOUOOOOOOOO00ooUoooooooooooooooooooo
0O00Mmoo0oo0obooo Lvbs 0 0000 0000o0ooo o

R1
Input
R2

“DUAL” pin input - recommend using R1 = R2 = 10kQ for single to dual mode
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LVDS 12271 —X

uoboboooooooobbobobooobobooboboobboobg

obooooooooboo oogoo
000 AN-1127000 AN-116300

uooooooooooood
ooooooooenmd

s0MOboooOobooon LsBOo MSBOOOOOOOOO
udoooooooboooobobooobbobboooobooaao
oooooo

TABLE 1. LVDS DATA BIT NAMING CONVENTION

X Y z Description
X=R Red
X=G Green
X=B Blue
Y=1 Odd (First) Pixel
Y=2 Even (Second) Pixel
Z=0-7 LVDS bit number (not VGA controller LSB to MSB)
Note 16: 4800000000000 00000ONO0O— LSB (00 OO0 )0 R160 G160 B160 R260 G260 B260 000 MSB (0 O OO0 )0 R150

G150 B150 R2500 G250 B25

Note 17:
G150 B150 R250 G250 B25

TABLE 2. SINGLE PIXEL PER CLOCK INPUT APPLICATION DATA MAPPING (DUAL=GND)

000000 00D0D0DDb0DbOOO0— LSB (U0 O0OMI )0 R10O G100 B100O R2000 G200 B200 OO0 MSB (O O 0OOMI )0 R15O0

VGA - TFT Data Signals Color | Transmitter input pin names Receiver output pin names TFT Panel Data
Bits Signals
24-bit 18-bit DS90C387 DS90CF388 18-bit 24-bit
LSB RO R16 R16 RO
R1 R17 R17 R1
R2 RO R10 R10 RO R2
R3 R1 R11 R11 R1 R3
R4 R2 R12 R12 R2 R4
R5 R3 R13 R13 R3 R5
R6 R4 R14 R14 R4 R6
MSB R7 R5 R15 R15 R5 R7
LSB GO G16 G16 GO
G1 G17 G17 G1
G2 GO G10 G10 GO G2
G3 G1 G11 G11 G1 G3
G4 G2 G12 G12 G2 G4
G5 G3 G13 G13 G3 G5
G6 G4 G14 G14 G4 G6
MSB G7 G5 G15 G15 G5 G7
LSB BO B16 B16 BO
B1 B17 B17 B1
B2 BO B10 B10 BO B2
B3 B1 B11 B11 B1 B3
B4 B2 B12 B12 B2 B4
B5 B3 B13 B13 B3 B5
B6 B4 B14 B14 B4 B6
MSB B7 B5 B15 B15 B5 B7

TABLE 3. DUAL PIXEL PER CLOCK INPUT APPLICATION DATA MAPPING (DUAL=VCC)

VGA - TFT Data Signals Color | Transmitter input pin names Receiver output pin names TFT Panel Data
Bits Signals

48-bit 36-bit DS90C387 DS90CF388 36-bit 48-bit

LSB ROO R16 R16 ROO

RO1 R17 R17 RO1

RO2 ROO R10 R10 ROO RO2
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DS90C387/DS90CF388

LVDS /1227x—RX (0 00)
TABLE 3. DUAL PIXEL PER CLOCK INPUT APPLICATION DATA MAPPING (DUAL=VCC) (0O 0O0)
VGA - TFT Data Signals Color | Transmitter input pin names Receiver output pin names TFT Panel Data
Bits Signals
RO3 RO1 R11 R11 RO1 RO3
RO4 RO2 R12 R12 RO2 RO4
RO5 RO3 R13 R13 RO3 RO5
RO6 RO4 R14 R14 RO4 RO6
MSB RO7 RO5 R15 R15 RO5 RO7
LSB GO0 G16 G16 GO0
GO1 G17 G17 GO1
GO2 GO0 G10 G10 GOO GO2
GO83 GO1 G11 G11 GO1 GO3
GO4 GO2 G12 G12 GO2 GO4
GO5 GO3 G13 G13 GO3 GO5
GO6 GO4 G14 G14 GO4 GO6
MSB GO7 GO5 G15 G15 GO5 GO7
LSB BOO B16 B16 BOO
BO1 B17 B17 BO1
BO2 BOO B10 B10 BOO BO2
BO3 BO1 B11 B11 BO1 BO3
BO4 BO2 B12 B12 BO2 BO4
BO5 BO3 B13 B13 BO3 BO5
BO6 BO4 B14 B14 BO4 BO6
MSB BO7 BO5 B15 B15 BO5 BO7
LSB REO R26 R26 REO
RE1 R27 R27 RE1
RE2 REO R20 R20 REO RE2
RE3 RE1 R21 R21 RE1 RE3
RE4 RE2 R22 R22 RE2 RE4
RE5 RES3 R23 R23 RES3 RES5
RE6 RE4 R24 R24 RE4 RE6
MSB RE7 RES R25 R25 RES RE7
LSB GEO G26 G26 GEO
GE1 G27 G27 GE1
GE2 GEO G20 G20 GEO GE2
GE3 GE1 G21 G21 GE1 GE3
GE4 GE2 G22 G22 GE2 GE4
GE5 GE3 G23 G23 GE3 GE5
GE6 GE4 G24 G24 GE4 GE6
MSB GE7 GE5 G25 G25 GE5 GE7
LSB BEO B26 B26 BEO
BE1 B27 B27 BE1
BE2 BEO B20 B20 BEO BE2
BE3 BE1 B21 B21 BE1 BE3
BE4 BE2 B22 B22 BE2 BE4
BE5S BE3 B23 B23 BE3 BES5
BE6 BE4 B24 B24 BE4 BE6
MSB BE7 BE5 B25 B25 BES BE7
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LVDS /1227x—RX (0 00)
TABLE 4. SINGLE PIXEL PER CLOCK INPUT-TO-DUAL PIXEL PER CLOCK OUTPUT DATA MAPPING

(DUAL=1/2VCC)

VGA - TFT Data Signals Color | Transmitter input pin names Receiver output pin names TFT Panel Data
Bits Signals

24-bit 18-bit DS90C387 DS90CF388 36-bit 48-bit

LSB RO R16 R16 ROO
R1 R17 R17 RO1

R2 RO R10 R10 ROO RO2

R3 R1 R11 R11 RO1 RO3

R4 R2 R12 R12 RO2 RO4

R5 R3 R13 R13 RO3 RO5

R6 R4 R14 R14 RO4 RO6

MSB R7 R5 R15 R15 RO5 RO7
LSB GO G16 G16 GO0
G1 G17 G17 GO1

G2 GO G10 G10 GO0 GO2

G3 G1 G11 G11 GO1 GO3

G4 G2 G12 G12 GO2 GO4

G5 G3 G13 G13 GO83 GO5

G6 G4 G14 G14 GO4 GO6

MSB G7 G5 G15 G15 GO5 GO7
LSB BO B16 B16 BOO
B1 B17 B17 BO1

B2 BO B10 B10 BOO BO2

B3 B1 B11 B11 BO1 BO3

B4 B2 B12 B12 BO2 BO4

B5 B3 B13 B13 BO3 BO5

B6 B4 B14 B14 BO4 BO6

MSB B7 B5 B15 B15 BO5 BO7
R16 R26 REO

R17 R27 RE1

R10 R20 REO EO2

R11 R21 RE1 RE3

R12 R22 RE2 RE4

R13 R23 RE3 RE5

R14 R24 RE4 RE6

R15 R25 RES5 RE7

G16 G26 GEO

G17 G27 GE1

G10 G20 GEO GE2

G11 G21 GE1 GE3

G12 G22 GE2 GE4

G13 G23 GE3 GE5

G14 G24 GE4 GE6

G15 G25 GE5 GE7

B16 B26 BEO

B17 B27 BE1

B10 B20 BEO BE2

B11 B21 BE1 BE3

B2 B22 BE2 BE4

B13 B23 BE3 BE5

17
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DS90C387/DS90CF388

LVDS /22 27x—X (0 00)

TABLE 4. SINGLE PIXEL PER CLOCK INPUT-TO-DUAL PIXEL PER CLOCK OUTPUT DATA MAPPING
(DUAL=1/2VCC) (0 0D)

VGA - TFT Data Signals Color | Transmitter input pin names Receiver output pin names TFT Panel Data
Bits Signals

B14 B24 BE4 BE6

B15 B25 BE5 BE7

CLK1/2
(Differential)
Previous Cycle Current Cycle
AO R11—1XR10'1)( G10 X R15 X R14 X R13 X R12 X R11 X R10
(Single Ended)
Al G12—1XG11—1)( B11 X B10 X G15 X G14 X G13 X G12 X G11
(Single Ended)
A2 B13-1XB12—1)( DE XVSYNCXHSYNCX B15 X B14 X B13 X B12
(Single Ended)
AS R17—1XR16—1)( B17* ! B17 X B16 X G17 X G16 X R17 X R16
(Single Ended) 1
A4 R21—1XR20—1)( G20 X R25 X R24 X R23 X R22 X R21 X R20
(Single Ended)
AS G22-1XGZ1—T)( B21 X B20 X G25 X G24 X G23 X G22 X G21
(Single Ended)
A BZ3-1XBZZ—T)( DE* X B26* X B27* X B25 X B24 X B23 X B22
(Single Ended)
A7 R27—1XR26—1)( g27* | B27 X B26 X G27 X G26 X R27 X R26
(Single Ended) 1

0oo0o00ooooooooo0oO00bO0o00ooD0 00000000 oDObO00O00D *0000000000ODS9CE3gs O O*noouon
0oo0obooooooo0(oooo0o o000 0o0o00ob00oo0o0o0)000o0o00000Ooooooobo00 o o000oooo0ooo

FIGURE 17. TTL Data Inputs Mapped to LVDS Outputs
Non-DC Balanced Mode (Backward Compatible, BAL = Low)
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LVDS /22 27x—X (0 00)

CLK1/2
(Differential)
Previous Cycle Current Cycle
A0 R15—1XDCBAL-1)( R10 X R11 X R12 X R13 X R14 X R15 XDCBAL
(Single Ended)
A1
(Single Ended) XG15 TXDCBAL-1)( G10 X G11 X G12 X G13 X G14 X G15 XDCBALX
AZ B15—1XDCBAL-1)( B10 X B11 X B12 X B13 X B14 X B15 XDCBAL
(Single Ended)
AS B17—1XDCBAL-1)( R16 X R17 X G16 X G17 X B16 X B17 XDCBAL
(Single Ended)
Ad R25—1XDCBAL-1)( R20 X R21 X R22 X R23 X R24 X R25 XDCBAL
(Single Ended)
AS G25—1XDCBAL-1)( G20 X G21 X G22 X G23 X G24 X G25 X DCBAL
(Single Ended)
A BZS—1XDCBAL—1)( B20 X B21 X B22 X B23 X B24 X B25 X DCBAL
(Single Ended)
A7 B27 XDCBAL—1)( R26 X R27 X G26 X G27 X B26 X B27 X DCBAL
(Single Ended)

JoO00o0000LvVDS 00o0do 00 bCc 0ooboooooobooooboooboooooobobobo0oooOooboOo0o0ob0oobObobOoOoOoBDOoo

00000 2000000000000000(000000000000000000000000000000000)

FIGURE 18. 48 Parallel TTL Data Inputs Mapped to LVDS Outputs
DC Balanced Mode - Data Enabled, BAL = High

19
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DS90C387/DS90CF388

LVDS /22 27x—X (0 00)

Active Display Blanking Time Active Display

1 | | |
| | | |
| | | |
X (o oo ) X
Pixel Data X Control Signals X Pixel Data
| | | |
1 1 1 1

FIGURE 19. Control Signals Transmitted During Blanking

Control Signals Transmitted During Blanking

Control Signal Signal Channel Pattern
Level

DE HIGH TxCLKOUT 1111000
or

1110000

LOow 1111100
or

1100000

HSYNC HIGH TXOUTO 1100000
or

1111100

LoOwW 1110000
or

1111000

VSYNC HIGH TXOUT1 1100000
or

1111100

LOwW 1110000
or

1111000

CNTLF HIGH TXOUT4 1100000
or

1111100

LOwW 1110000
or

1111000

CNTLE HIGH TXOUT5 1100000
or

1111100

LoOwW 1110000
or

1111000

Note 18: 00 000000I00IDDDO0OOUODOOOODOOOD R_FDED HIGHOOOOOOOR_FDED LOWOOOOO 0/1 00000000000
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7 TV r—a G648

A% DS90C387 & DSO0CF388 Mk ik

1.00000oocoO00Oo/oooocbbboooooooooo
OO000MDS%C387 0 DUALOODO 12V cM OO0 1.65V
0000000 Figure l6 00 O0OOOOOOOO 10kQ OO
oooooobooooooooobooOoooobuALOOOoo
gooooooobbobooobooobobobbobb becbOO
gobooooboobooooooboooboooooboooooo
goobooooobbooooboboobboooooouoa
ooooOoooobo Aco A3OoOOoDoooooooooo
00 A4 0 A7000000000D0DODOOOOOODOO
gbooobooobboboooOoboobbOon DEDO LoW
OOHIGHOOODOODOD OOOOOoOoobooOR_FDEO
0000 HIGHOOOOoOooooooooooooboooo
gooooooboobcec obhOd (BALO HIGH)OOOO DC
ooodo (BALDO LOow) 00 O00000COCOOOOOOOO
oooooDoobboboOOoOoOOoLbIodonoO DS90CF3880
gooD0 bcOoOoobobooo (BALO Low)oonoono20
O FPD-Link 0000000000 00000 ODS90CF384A
goobooooooobo 0000000 2mO000000000
oooooooooooobce boboobooooooooo
ooobboooobooooooboooobobmuooooobooo
oooooo bpCc oobobbooooboooooooooooo
0 O0DS9C387/DS90CF388 0O 0 DC OOOOODOOOOO
gbooooooobooobooboooboobooo

2.DS90C387/DS90CF383 0000000000 D000 0OOOOO
00000000 0000000DUALOOO GND (O0ODO )

000 Vee(OOOO)OOOOODODOOOOOOOOooboOO
2 00O FPD-Link OOOO0O00O0DOODOO DS90CF384A O
DS90CF386 U 0 0 DOOOOO 00000000 DS90C387 0 2
00 LvbDS JOpoooooboooooobooobbooooo
00o0o00oo000b0noA40A7O000CLK200000
goooobobbdb oo oo oooboooooa
goboo0 bpcopooboooobooobbooobboonD
gooo

0000 DS90CF388 0 00 O 112MHz O O OO000ODOOO
ooooooboobooboboboboooboboooooob oo
oooboooooobpce boobooooobooboooooo
LvDOOO0OOoo 0 0000 veAOOOOooooonoao
ocobobooooboooooOOmOoOoOoo BALODOO LOW
googobpcobobiboooboooooooooooo

3L OB L

TIVIIITFIR

000000000000 00000LYDSODO000000
00000000000 00000000000000PRE OO
0000 0.75V (0000000000 )0 Vee (00 )0 DC
00000000000 0PREDOOCO 00000000000
0000000000000 000000000 OPRECOO DCO
00000000000Ve 000000000 (Rpre) 000
00000000000000000000000000000
000O0DCO000000000N00O00000000

TABLE 5. PRE-EMPHASIS DC VOLTAGE LEVEL WITH (RPRE)

Rpre Resulting PRE Voltage Effects

1MQ or NC 0.75V Standard LVDS
50kQ 1.0V
9kQ 1.5V 50% pre-emphasis
3kQ 2.0V
1kQ 2.6V
100Q Vce 100% pre-emphasis

TABLE 6. PRE-EMPHASIS NEEDED PER CABLE LENGTH

Frequency PRE Voltage Typical cable length
112MHz 1.0V 2 meters
112MHz 1.5V 5 meters
80MHz 1.0V 2 meters
80MHz 1.2V 7 meters
65MHz 1.5V 10 meters
56MHz 1.0V 10 meters

Note 19: 010 0000000000000000000000000COO00000O0000D0O000000000000O0000000000000000000

DC /"S5 R

0000000000 OFigure 180 0 0000 000000000 O
00000000000 LvDSODO00O0O 10M0 000
0000000000000 00000000000000000
OO DCOO00 (DCBAL)DMOOODC 00000 ODO
00000000 DD0O000000 LVDSO OO DCOOODO
0000000000000 D00DO00D0o0o0nonooong
00000000D0000000000000000

bCcOOODOOdMOOoOoooOobooobooobOonoma
ooo)ooooooooooooboooobboboooooo
ocooooooooooooboobbobobobbobooobono 1o
omoooo oobmoooooboooobooooooooo
gooooooobooooooo7obboebOOODbOODO
pooboooooobooobobobooboobbboboboooobo
uboboooootboboobooooboobobooobobood
ocoooooooooobooobbobooboboobo 1ooooboo
oboooobbooooboooboobooboobooboono 1
gboooboboooooooooooobbogooo 70oO0 e
oooooooog
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DS90C387/DS90CF388
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pair) 0 300ps 0 00 0O0O0O0ODOOOO00O00OOOOO0+ 1LVDS
00000MOO0D0Ooo0g (pair-to-pair) 0000000 OO
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oOo0o0o 2000000000000 0000o00oooo .
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OOo0o0O0OooOoOrFpPD-Link00000000O00OOODOOOOO
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TABLE 7. TRANSMITTER / RECEIVER CONFIGURATION TABLE
(=) &H B®E
R_FB (Tx only) R_FBO V¢ 00D0000000000000000
R_FBO GND Oooooooooooooooooo
R_FDE (both Tx and Rx) R_FDEO V¢ DEO HIGHOOOOODOOOOO
R_FDEO GND DEO LOW OOO0O0oooood
BAL (both Tx and Rx) BALO Ve DCOOO0O0O0O0Oooa
BAL O Gnd DCOOO00O0OOODOODO (FPD-LinkOO DO OO )
DUAL (Tx only) DUALO V¢ 4800000 (ODODoboOooooH)oooaa
DUALO 172V OJooooo0ooooo /000boo0nooooooooo
DUALO Gnd 24000000 (DDOobOooooo )yooooo
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R_FDE
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80 46 |— R25
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84 42 |— CLKouT
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91 35 = GND
92 34 |— B15
93 331 Vee
94 32— B14
95 31— B13
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98 28 — B10
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100 26 = G16
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