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DS90C363/DS90CF364 +3.3V Programmable LVDS Transmitter 18-Bit Flat Panel
Display (FPD) Link - 65 MHz, +3.3V LVDS Receiver 18-Bit Flat Panel

Display (FPD) Link - 65 MHz
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00D0000000000000000000000 DS90C363 16mW/ LI
DS90CF364 15mW/ O
ooo0d (Vee) 0o3viOQd 4v ooooooooo
CMOS/TTLO OO0 003v0O (VecO 0.3V) ESD O O
CMOS/TTLO OO0 003vDO (VecO 03V) (HBMUO 1.5kQ 0 100pF) 0 7kv
LvDSOO0O0O0O0O000 0 o03vO (Vecld 0.3V)
LvDSOooooooono 003v0O (VecO 0.3V) O0ooOooOooo
Lvbsoooooo oo
PNOOOO 0 1500 O0oo ooo ooo oo
oooooo 065000 1500 oooob (Veo) 3.0 33 3.6 v
0000000 (00000 40) 0 2600 uooonDo (T 040 025 085 O
00000000000 (0250000) uoooooooon 0 2.4 v
MTD48 (TSSOP) 000000 uoooood (Veo) 100 mVpp
DS90C363 1.98W
DS90CF364 1.89W
ooooad
0000O00DOo00000ooOoO0oO00Do0oOo0o0o0ooOoooon
Symbol | Parameter | Conditions | Min | Typ | Max | Units
CMOS/TTL DC SPECIFICATIONS
Vin High Level Input Voltage 2.0 Vee A%
ViL Low Level Input Voltage GND 0.8 v
Von High Level Output Voltage Iog 00O 0.4 mA 2.7 33 \%
VoL Low Level Output Voltage Io, O 2mA 0.06 0.3 \%
Ver Input Clamp Voltage Icp 00 18 mA go79|015 \%
Iin Input Current VinO Ve, GND, 2.5V or 0.4V + 51| %10 A
Ios Output Short Circuit Current Vourd 0V 060 |0120| mA
LVDS DC SPECIFICATIONS
Vob Differential Output Voltage Ry O 100Q 250 345 450 mV
AVgop Change in Vgp between 35 mV
complimentary output states
Vos Offset Voltage (Note 4) 1.125 | 1.25 | 1.375 A%
AVpg Change in V g between 35 mV
complimentary output states
Ios Output Short Circuit Current VourOd OV, Ry O 100Q o35 0s mA
Ioz Output TRI-STATE® Current PWR DWN O 0V, 1 [£10] pA
Vourd OV or Ve
Vru Differential Input High Threshold | VOO 1.2V 0100 mV
Vo Differential Input Low Threshold 0 100 mV
Iin Input Current VinOO 2.4V, Ve O 3.6V + 10 HA
VinO 0V, Ve O 3.6V + 10 HA
TRANSMITTER SUPPLY CURRENT
ICCTW | Transmitter Supply Current, Worst | Ry O 100Q, fO 32.5 MHz 31 45 mA
Case C_ O 5pF,
Worst Case Pattern (Figure 1,3), | fO 37.5 MHz 32 50 mA
To 00 400 tolJ 850 f0 65 MHz 42 | 55 mA
ICCTG | Transmitter Supply Current, 16 R O 100Q, £0 32.5 MHz 23 35 mA
Grayscale Cp 0 5pF, 16
Grayscale Pattern fO 37.5 MHz 28 40 mA
(Figure 2, 3),
T,00 400 toO 850 fO 65 MHz 31 45 mA

3 www.national.com/JPN/

¥9€4006SA/€9€006SA



DS90C363/DS90CF364
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Symbol | Parameter Conditions | Min | Typ | Max | Units
TRANSMITTER SUPPLY CURRENT
ICCTZ | Transmitter Supply Current PWR DWN O Low 10 55 A
Power Down Driver Outputs in TRI-STATE® under
Power Down Mode
RECEIVER SUPPLY CURRENT
ICCRW | Receiver Supply Current, Worst Case| C; O 8 pF, fO 32.5 MHz 49 65 mA
Worst Case Pattern £0 37.5 MHz 53 | 70 | ma
(Figure 1, 4),
To00 400 to0 850 fO 65 MHz 78 105 mA
ICCRG | Receiver Supply Current, 16 C_O 8pF, 16 fO 32.5 MHz 28 45 mA
Grayscale Gr‘ayscale Pattern f0 375 MHz 30 47 A
(Figure 2, 4),
T,00 400 toO 850 fO 65 MHz 43 60 mA
ICCRZ | Receiver Supply Current PWR DWN [ Low 10 55 bA
Power Down Receiver Outputs Stay Low during
Power Down Mode

Note1: 0000000000000 D0O0O0000000O0000O0D0O0OO00O000O0D000000000000C0000000000000000000
gooobooooboooooooOoOoOOboOOoOoOoOoOooobooooooooo
Note2: 000 (TypOOOO VecO 33VOT,O002500000000000000000

Note3: 000000000000 0O0OO0O0O0O0CO00OO00DOOO0O0OOO0O0OOOO00O0VepOAVopOOOOOOOO0O0OOO0OOOOODOO
0oooo

Note 4: VosOODOO Veu0OOOOOOOOOD
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Symbol Parameter Min Typ Max Units
LLHT LVDS Low-to-High Transition Time (Figure 3) 0.75 1.5 ns
LHLT LVDS High-to-Low Transition Time (Figure 3) 0.75 1.5 ns
TCIT TxCLK IN Transition Time (Figure 5) 5 ns
TCCS TxOUT Channel-to-Channel Skew (Figure 6) 250 ps
TPPos0 Transmitter Output Pulse Position for Bit 0 fO 65 MHz 0o4 0 0.3 ns

(Figure 17)
TPPosl Transmitter Output Pulse Position for Bit 1 1.8 2.2 2.5 ns
TPPos2 Transmitter Output Pulse Position for Bit 2 4.0 4.4 4.7 ns
TPPos3 Transmitter Output Pulse Position for Bit 3 6.2 6.6 6.9 ns
TPPos4 Transmitter Output Pulse Position for Bit 4 8.4 8.8 9.1 ns
TPPos5 Transmitter Output Pulse Position for Bit 5 10.6 11.0 11.3 ns
TPPos6 Transmitter Output Pulse Position for Bit 6 12.8 13.2 13.5 ns
TCIP TxCLK IN Period (Figure 7) 15 T 50 ns
TCIH TxCLK IN High Time (Figure 7) 0.35T 0.5T 0.65T ns
TCIL TxCLK IN Low Time (Figure 7) 0.35T 0.5T 0.65T ns
TSTC TxIN Setup to TXCLK IN (Figure 7) fO 65 MHz 2.5 ns
THTC TxIN Hold to TxCLK IN (Figure 7) 0 ns
TCCD TxCLK IN to TxCLK OUT Delay 250 , Ve O 3.3V (Figure 9) 3.0 3.7 5.5 ns
TPLLS Transmitter Phase Lock Loop Set (Figure 11) 10 ms
TPDD Transmitter Power Down Delay (Figure 15) 100 ns
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DS90C363/DS90CF364

ooooooooooooo
00000000000000000000400008500000000

TxCLK IN/RxCLK OUT

0DD TxIN/RxOUT

EVEN TxIN/RxOUT

Symbol Parameter Min Typ Max Units
CLHT CMOS/TTL Low-to-High Transition Time (Figure 4) 2.2 5.0 ns
CHLT CMOS/TTL High-to-Low Transition Time (Figure 4) 2.2 5.0 ns
RSPos0 Receiver Input Strobe Position for Bit 0 (Figure 18) | f0 65 MHz 0.7 1.1 1.4 ns
RSPos1 Receiver Input Strobe Position for Bit 1 2.9 33 3.6 ns
RSPos2 Receiver Input Strobe Position for Bit 2 5.1 5.5 5.8 ns
RSPos3 Receiver Input Strobe Position for Bit 3 7.3 7.7 8.0 ns
RSPos4 Receiver Input Strobe Position for Bit 4 9.5 9.9 10.2 ns
RSPos5 Receiver Input Strobe Position for Bit 5 11.7 12.1 12.4 ns
RSPos6 Receiver Input Strobe Position for Bit 6 13.9 14.3 14.6 ns
RSKM RxIN Skew Margin (Note 5)(Figure 19) fO 65 MHz 400 ps
RCOP RxCLK OUT Period (Figure 8) 15 T 50 ns
RCOH RxCLK OUT High Time (Figure 8) fO 65 MHz 7.3 8.6 ns
RCOL RxCLK OUT Low Time (Figure 8) fO 65 MHz 3.45 4.9 ns
RSRC RxOUT Setup to RxCLK OUT (Figure 8) fO 65 MHz 2.5 6.9 ns
RHRC RxOUT Hold to RxCLK OUT (Figure 8) fO 65 MHz 2.5 5.7 ns
RCCD RxCLK IN to RxCLK OUT Delay 250 , VO 3.3V (Figure 10) 5.0 7.1 9.0 ns
RPLLS Receiver Phase Lock Loop Set (Figure 12) 10 ms
RPDD Receiver Power Down Delay (Figure 16) 1 Us

Note5: 00000000000 O0O0O000OO00C0O00O0000000000OOO0OOO0OO000000000O000O00000000000C0000000000

(TPPos min 0 max) DOOO0O0O 0O OOODOO0 /00000000 (O00000000000000 RSpes) DOOOOOO0DODOOOOOOOOOOO

LvDSO0OO0O0000000000 1s1(00000000000000H)000000000 2sops00 )OOOOOOOOO

ACO00000O

|l T »!

FIGURE 1. “ Worst Case” Test Pattern
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Note 6:
Note 7:

Note 8:
Note 9:

Device Pin Name Signal , Signal Pattern . Signal Frequency
TXCLK IN/RxCLK OUT Dot cik LI LM UM UM LuL «
TxINO/RxOUTO RO | /16
TxIN1/RxOUT1  R1 | I ] [ | /8
TxIN2/RxOUT2  R2 | [ | [ | [ | [ L /4

TxIn3/Rx0UT3  R3 LML M i I i rroriv

TxIN4/RxOUT4 R4 Steady State, Low
TxIN5/RxOUT5  R5 Steady State, Low

TxIN6 /RxOUT6 GO I £/16
™N7/RxOUT7 61 b T L T L 8
TxIN8/RxOUT8 G2 | 1 | 1 | 1 | L f/4
™Ng/Rxoute 63 LT LT LT LILILILILTL 2

TxIN10/RxOUT10 G4
TxIN11/RxOUT11 G5

TxIN12/RxOUT12 B0 | [ /16

TxINT3/RxoUT13 BT LI LI L s
TxIN14/Rx0UT14 B2 | | | | | | | /4
nNts/RaouTis B3 | T LT L ML T LTI 2
TxIN16/RxOUT16 B4 Steady State, Low
TxIN17/RxOUT17  B5 Steady State, Low
TxIN18/RxOUT18  HSYNC Steady State, High
TxIN19/RxOUT19  VSYNC Steady State, High
TxIN20/RxOUT20  ENA Steady State, High

Steady State, Low
Steady State, Low

—+-t-

—

-

FIGURE 2. “ 16 Grayscale” Test Pattern (Note 600 70 800 9)

000o000ooooooooo00o0oo00ooLVvDs /o0 CMOS/TTL/O 0D 00000000 000000000
16 00000000000 Lcpiooooobooonooooboooboooooooooooooooooooooooooooon 160000000
go000000000000000000000000000

Figure 102000000 000000000000 O00O (TxCLK IN/RxCLK OUT)O
gooooobooo0oooOOoOoOOobooooooobooooo

80% 80%

(Differential)
20%

— <— LLHT —

FIGURE 3. DS90C363 (Transmitter) LVDS Output Load and Transition Times

| |
80% 80%
CMOS/TTL Output
DS90CF 364 __I_
8 pF 20% 20%
g CLHT CHLT

FIGURE 4. DS90CF364 (Receiver) CMOS/TTL Output Load and Transition Times

90%

10%
TxCLK IN

[~ TCIT

FIGURE 5. DS90C363 (Transmitter) Input Clock Transition Time
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DS90C363/DS90CF364

ACO0O0000O0 (ooo)

TCCS

(|
X
Tx0UT2 x x X X

TxCLK OUT

TIME —>
vdiff0 ovOOoo
TCCSOO OO LvbsOOOO OO0 OO0000OO0bOO00O00O00000b00
TxCLK 0000000000 0000 Low OO High OODOOOO OO

FIGURE 6. DS90C363 (Transmitter) Channel-to-Channel Skew

Sample on H—L Edge
|

TCIP

TxCLK IN

TxIN 0:27 1.5V Setup Hold 1.5V

ov

RxCLK OUT

2.0V 2.0V
RxOUT 0:27 Setup Hold

TxCLK IN

B Vdiff=
TXCLK OUT x X X o X

FIGURE 9. DS90C363 (Transmitter) Clock In to Clock Out Delay (Falling Edge Strobe)
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+
RxCLK IN x

RxCLK OUT

FIGURE 10. DS90CF364 (Receiver) Clock In to Clock Out Delay

3.074
POWER DOWN
3.0V 74
Yee TPLLS

TxCLK OUT Vdiff =
ov

FIGURE 11. DS90C363 (Transmitter) Phase Lock Loop Set Time

POWER DOWN 2V 7

3.0V A~
Vee /_

[« RPLLS —————>|

OO0

XXX

RxCLK OUT

FIGURE 12. DS90CF364 (Receiver) Phase Lock Loop Set Time

3V

ov

\_/ \_
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DS90C363/DS90CF364

TxCLK OUT
RxCLK IN
(Differential)

ACO0O0000O0 (ooo)

TXOUT/
RxIN
(Single Ended)

TxCLK OUT
RxCLK IN
(Differential)

Tx0UT2/
RxIN2
(Single Ended)

TxOUT1/
RxIN1
(Single Ended)

Tx0UT0/
RxINO
(Single Ended)

A X X

A X

/
x

POWER DOWN

\
X

B ——

1/7

__><_______\

FIGURE 13. Seven Bits of LVDS in One Clock Cycle

/ \

Previous State

Next State

XTx\N15—1XTxIN14—1)( TxIN20 X TxIN19 X TxIN18 X TxIN17 X TxIN16 X TxIN15
XTx|N8—1XTx|N7—1)( TxIN13 X TxIN12 X TxINT1 X TxIN10 X TxINS X

TxIN8

XTxINT-IXTxINO—1)( TxIN6 X TxINS X TxIN4 X TxIN3 X TxIN2 X TxIN1

FIGURE 14. 21 Parallel TTL Data Inputs Mapped to LVDS Outputs

PWR DWN

1.5V\

N

TPDD

nar X X X XXX

TRI-STATE

FIGURE 15. Transmitter Power Down Delay

1.5vl\

RxCLK IN

XXX

XX XX

e J_\J_\—/_\

~<——RPDD

Low

FIGURE 16. Receiver Power Down Delay
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, TeLk .
| |

TxCLK OUT | :
(Differential) /| .

Previous Cycle \ . , . Next Cycle ,

TxIN14- 1 TxIN20 TxIN19 TxIN18 TxIN17 TxIN16 TxIN15

TxOUT2/ ! XTXIMS

(Single ended)

S

TxIN14)

7~

TXOUT1/ XTXINS XTXIN7 1X TxIN13 TxIN12 TxIN11 TxIN10 TxIN9 X TxIN8 X TxIN7 )(
(Single ended) h
Tx0uT0/ XTXIN1 XTxINO 1X TXING TXINS TxIN4 TxIN3 TxIN2 X TxIN1 X TINO )(
(Single ended) .
—
' TPPosO
:4>-
TPPos1 °
TPPos2
TPPos3
TPPos4
TPPos5
TPPos6

FIGURE 17. Transmitter LVDS Output Pulse Position Measurement
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ACO0O0000 (ooo)

. Tewk .
[ [

RXCLK IN | '
(Differential) /)

Previous Cycle Next Cycle

oo LML LML LU
nnnannnAn

RsposO min:

RxIN2

e

Rspos0 max’
:<—>:
. Rspos1 min '

E Rspos1 max

Rspos2 min

Rspos2 max

Rspos3 min

Rspos3 max

Rspos4 min

Rspos4 max

Rspos5 min

Rspos5 max

Rspos6 min

Rspos6 max

FIGURE 18. Receiver LVDS Input Strobe Position
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RxIN+ or RxIN-

RxIN- or RxIN+

C— 0000 /00000000 (0000000000000 )O Rspes (D000 O O0OOCOOOOO000 )min0d maxO0000 000000
Tppos — ODOO0OOO0 O O0OOO0OOOOO (min0 max)

RSKMOOOOO0O000000000000000000 (0000200000 )(Notel0)O ISI(O 00O OO0 )(Notell)

00o00oO00oo0-— 00 100 40ps/300mmO 0000000000000

Note 10:
Note 11:

DS90C363 0 000 -FPDOOOOOOOOOONO

Ideal Strobe Position

~ 1.4V

min

65MHz 0 0 000000 250ps 0 000000000
ISI000000

~1.0V

RSKM ——|

min max
Tpposn min Tpposn+1

max

Rsposn

FIGURE 19. Receiver LVDS Input Skew Margin

0oo /0 | No. oo

TxIN I | 21 |[0000000000060M0 Redd 600 Greend 6000 BlueD 000 30000 O
0 0 FPLINED FPFRAMED DRDY (HSYNCL VSYNCO Data Enable) 0 00000 O

TxOUT O 0o | 3 |DoLwpsOOOOOOO

TxOUT O O | 3 |00LVDSOOOOO0DO

FPSHIFT IN I 1 |TTLOODO0000000 0000000000000000000000000000
TxCLK INO 0O O

R FB I | |0DOD0D0OoOOoOO000O000000

RTXCLK OUTO | O 1 |00 LvDSOO0000000

TxCLK OUTO | ©O 1 |00 LvDS 00000000

PWR DWN I 1 |TTLO0ODO0D0O000 LowDOO0O0000000000 TRI-STATEOOOOOO0000000
0000000000

A\ I 3 |TILO0O0O0D000

GND I 4 |TTLDOOO0O00000D00

PLL V ¢ I 1 |PLLODOOOOO

PLL GND I 2 |PLLOOOOO0O0OOO

LVDS V ¢ I 1 |LVDSO 0000000

LVDS GND I 3 |LvDS 000000000000
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DS90C363/DS90CF364

DS90CF364 000 0O -FPDOOOOOOONO

ooo /0 | No. oo

RxIN [J I 3 |00LvDSOO0O00000

RxIN DI I 3 |00LvDSO0000000

RxOUT o} 21 |TTLO0000000000000060M0 Redd 600 Greend 600 Blued O
00 30000 000 0 FPLINED FPFRAMED DRDY (HSYNCO VSYNCO Data Enable)
0000000

RxCLK INO I 1 |00 LvDS 00000000

RxCLK INO I 1 |00 LvDS 00000000

FPSHIFT OUT o} 1 |TTLODDO0D000000 0000000000000000000000000000
RxCLK OUT 00 O

PWR DWN I 1 |TTLO0OD0O00000 LowDOODO0O000000000000 Lowd0000 O

V e I 4 |TTLOODOO0OOO

GND I 5 |TTLOO00D000000000

PLLV ¢ I 1 |(PLLOOO OO0

PLL GND I 2 |PLLOODO0O00O0OO

LVDS V ¢ I 1 |(LvDSOOOOD0O000

LVDS GND I 3 |LvDS 000000000000

oooooooooo

DS90C3630 DS90CF364 O O O O 5V FPD-Link OOO00OOO0O /
0000000 (bS90CFs630 DS90CFs64) 00 O 0O 00000 O
svoOds3s3viboooooooooooooooooooooo
oooo

1. 000 5v003.3v0000M00000000000000
000 (VecOLVDS Ve cOPLL V) 00 000000000
00000 svO0000000000 3v000000000
00000

2.Ds90C363 00 00000ODOOOOOODOO0DOODOO000O DO
oooooo400ooosvooooo veeoooooa
ooooooood veeoobooooooooooooo
gbooooooooobooooooooooooboooo
DS90CR563 0 0 0000000 OOO3.3vUOO0OOOO0O
0o0o0oo0oooooooo00000000 Veed 140
gbooooooobooooooo svooooooooooo
goooooooooboood

5V 00000000 00000000 (DS90CF563) 0000
00000000000000 14 00000000 Vee O
0000000000000 000000000000000
0000 0000000000000000000000000
00000000000 (0000)00000000000
000000000000000000000000

3.DS90C3630 0 00000 OO O0O000O3.3VTTL/CMOSO
goooobooboosvooooooooooooo
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TxIN4 _1

48
— Vee

% RxOUT16
e RXOUTI S
> RxOUT 14

73
£ R:((:)UT13
% RXOUT12
2 RXOUT! 1
[ 39 pyouT10

DS90C363 DS90CF364
%TXINS RxOUT17 —;
e TxIN2 RXOUT18 —
2 OND GND —
42 15N RXOUT 19 —ed]
44 1IN0 Rx0UT20 —1]
43 N/C N/C -
ﬁLVDS GND LVDSGND—8
41 1y 0uT0- RXINO - —=
40 1 0uTo+ RxINO+ ==
59 150UT1- RxIN1= =
38 RXINT + —]
28 1 0UT1+ 2
37 vps v LVDS Ve =3
36 voe o8 LVDS GND —
35 RXIN2 = et
- Tx0UT2- RuIN2+ 1]
= Tx0UT2+ RXCLK IN- -5}
33 TycLK ouT- RXCLK IN+ =}
22 Ty CLK OUT+ LVDS GND —-2]
3L vbs aND PLL GND -]
%PLL GND PLL Vge %
ZoPLL Ve PLLGND -+
28 b1 GND PWR DWN 57
27 5WR DWN RXCLK OUT ==
ETXCLK IN RxOUTQ —
125 1,iN20

TABLE 1. Programmable Transmitter
Pin Condition Strobe Status

RFB  |R_FBO V¢

Rising edge strobe

R FB R FBO GND

Falling edge strobe

15
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O0O000 000 millimeters

SYMM G

(8} 12.580 4 —————— R
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! ‘
SYMM G— = — - — = — - — J ————————— TYp
! v
| |
.

om0

Y
Q ——H' (48X 0.3) '
Il ULIIJUIJUUUIJIJUIJUIJUIJIJUIJIJ ko
PIN #1 IDENT. LAND PATTERN RECOMENDATION
e ot —(0.9) o SEE DETAIL A
@ K | ;/J("" ;&JW 0.09-0.20
8X 0.17-0.27 r—o,uo.os TYP \_»_/_, T

l-_a
aox [3] m——' l [0.08@ [A[8® O |
(12 ) TOP & BOTTOM

GAGE PLANE

ﬂ

.13 SEATING
0.6-0110 PLANE
(1) —~

DETALL A MTD48 (Rev D)

DIMENSIONS ARE IN MILLIMETERS

48-Lead Molded Thin Shrink Small Outline Package, JEDEC
Dimensions show in millimeters
Order Number DS90C363MTD and DS90CF364MTD
NS Package Number MTD48

0 3.3V LVDS OO0 18-Bit Flat Panel Display (FPD) Link-65MHz

ooooooooooooon

ooooooooboob0 ooooooooooboO0ooOooOoOooOoOo0oOooOboOoOoOoO0O0oOOoO0OoOOOoOooOOoO0OoOboOoOoonoO
ooooooooocooooo

1. 0000000000Oo0ODODOO0OD @0O0O0O0O0000 2. 0000000000 0O0OO00OOCOOODOOOODOOO

000000000000000000 ®yOoooooo gooooobooooooOooooOoboOoOobOoboooooo
goooooooooooobo0ooooOooDbDoOoooog gooooooOOooO0oOo00oO0ooDbDOooOOoDOO0ODbO0oDo
goooooooooooOooobooooOooDbDoOooooog gooooooOoooooOooooooooooDo

gooooooooooooooboOoooobooo

0000 0o0bO0O0o0ob0Oo OocbhoOobooOoon
000D 135-004200000000 2-17-16 TEL.(03)5639-7300

pooooooo/oOo00000000000000O000 gooooooo0o0ooobobooboobooboboono
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