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DS90CF384A/DS90CF364A
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goobooooobooooboooooooOooooooooooon
gboooooboooooooooooboooooooo

SLC (FBGA) 0OOOO :

DS90CF384A 2.0W
oDooo (Veeo) 003vO0 4V 000000 25000000000
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oooOoooooooO0oO0o0oOOO0o0bOO0OO0O00000on
Symboll Parameter Conditions | Min I Typ T Max | Units
CMOS/TTL DC SPECIFICATIONS (For Power Down Pin)
ViH High Level Input Voltage 2.0 Vee \Y
Vi Low Level Input Voltage GND 0.8 v
Ve Input Clamp Voltage I, =-18 mA -0.79| -1.5 \
In Input Current Vin=0.4V,25VorVg +1.8 [ +10 pA
V n=GND -10 0 pA
CMOS/TTL DC SPECIFICATIONS
Vou High Level Output Voltage loy =-0.4 mA 2.7 3.3 \
Voo Low Level Output Voltage lo,=2mA 006 | 03 \Y
los Output Short Circuit Current Vour =0V -60 | -120 mA
LVDS RECEIVER DC SPECIFICATIONS
Viy Differential Input High Threshold Vey=+1.2V +100 mvV
Vi Differential Input Low Threshold -100 mvV
In Input Current V N=+2.4V, V. =3.6V +10 uA
Vin=0V, Ve =36V 10 pA
RECEIVER SUPPLY CURRENT
ICCRW |Receiver Supply Current C_=8pF, f=32.5 MHz 49 65 mA
Worst Case Worst Case Pattern, f=237.5 MHz 53 70 mA
DS90CF384A (Figures 1, |f = 65 MHz 81 105 mA
4) )
ICCRW |Receiver Supply Current C_=8pF, f=32.5MHz 49 55 mA
Worst Case Worst Case Pattern, f=37.5 MHz 53 60 mA
’ DS90CF364A (Figures 1, |f =65 MHz 78 90 mA
4)
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00000 (ooo)
0000000000000 0000000000000000000

Symbol Parameter Conditions Min | Typ | Max Units
ICCRG |Receiver Supply Current, C_=8pF, f=32.5 MHz 28 45 mA
16 Grayscale 16 Grayscale Pattern, f=37.5MHz 30 47 mA
(Figures 2, 3, 4) f=65MHz 43 60 mA
ICCRZ |Receiver Supply Current Power Down = Low 10 55 pA
Power Down . Receiver Outputs Stay Low during
Power Down Mode )

Note1: 0000000000000 0O00O00000O000000O0OO0OOOOOO0OMOOO0O0OOO000D0MOO00000000000000000
g0oobbbooooOoOoOoO0oooOobooOoboboooOoOOOObODOB0O0

Note2: OO0 (Typ)OOODO VecO33vOOOO T,002500000000000000000

Note3: 0000000000000 0D0DO00O0O0000D0O0000O0O0O0DDDOO0OOOO000 VepOAV,, 0000000000000000000OO
0ooooooo

gbooooobgodaoon
00000000000000000000000000000000

Symbol Parameter Min Typ Max Units
CLHT CMOS/TTL Low-to-High Transition Time (Figure 4 ) 2 5 ns
CHLT CMOS/TTL High-to-Low Transition Time (Figure 4 ) 1.8 5 ns
RSPos0O | Receiver Input Strobe Position for Bit 0 (Figure 11, f=25MHz 1.20 1.96 2.82 ns

Figure 12)
RSPos1 Receiver Input Strobe Position for Bit 1 6.91 7.67 8.53 ns
RSPos2 Receiver Input Strobe Position for Bit 2 12.62 13.38 14.24 ns
RSPos3 Receiver Input Strobe Position for Bit 3 18.33 19.09 19.95 ns
RSPos4 Receiver Input Strobe Position for Bit 4 24.04 24.80 25.66 ns
RSPos5 Receiver Input Strobe Position for Bit 5 . 29.75 30.51 31.37 ns
RSPos6 Receiver Input Strobe Position for Bit 6 35.46 36.22 37.08 ns
RSPos0 Receiver Input Strobe Position for Bit 0 (Figure 11, f=65MHz 0.7 1.1 1.4 ns
Figure 12)

RSPos1 Receiver Input Strobe Position for Bit 1 29 ~ 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 4) (Figure 13) f=25MHz 750 ps

f =65 MHz 500 ps
RCOP RxCLK OUT Period (Figure 5) 15 T 50 ns
RCOH RxCLK OUT High Time (Figure 5 ) f=65MHz 5.0 7.6 9.0 ns
RCOL RxCLK OUT Low Time (Figure 5) 5.0 6.3 9.0 ns
RSRC RxOUT Setup to RxCLK OUT (Figure 5 ) 45 7.3 ns
RHRC RxOUT Hold to RxCLK OUT (Figure 5) 4.0 6.3 ns
RCCD RxCLK IN to RxCLK OUT Delay @ 25°C, V= 3.3V (Figure 6 ) 35 5.0 7.5 ns
RPLLS Receiver Phase Lock Loop Set (Figure 7 ) 10 ms
RPDD Receiver Power Down Delay (Figure 10 ) 1 ps

Note 4: 00000000000 00DOOOCOODOOOO0OOOO0OOOOOO0OO0OOOO0OO0O0OOCO00000000 DS9C383BO0000ON0O000
0000000 (TPPos min0 max)DOO00 0 0 000000 /00000000 (000000000000000 RSPos)J000OOOOOOOO0OO
OodooOoooooo0O0bo0o0 RSKMOOO000000000000 LvbsOOO0O0O0O000O000 Is1(0000000000000000000 )0
00000000 2sops 00 H)Oooo ooooo
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DS90CF384A/DS90CF364A

ACO0O0O0OODO

TxCLK IN/RxCLK OUT

0DD TxIN/RxOUT

EVEN TxIN/RxOUT

Device Pin Name Signal

TXCLK IN/RxCLK OUT

TxINO/RxOUTO
TxIN1/RxOUT1
TxIN2/Rx0UT2
TxIN3/Rx0OUT3
TxIN4/RxOUT4
TxIN5 /Rx0UT5
TxIN6 /RxOUT6
TxIN7 /RxOUT7
TxIN8 /RxOUT8
TxIN9/RxOUT9
TxIN10/RxOUT10
TxIN11/RxOUT11
TxIN12/Rx0OUT12
TxIN13/Rx0UT13
TxIN14/RxOUT 14
TxIN15/Rx0UT15
TxIN16 /RxOUT 16
TxIN17 /Rx0UT17
TxIN18/RxOUT18
TxIN19/RxOUT19
TxIN20/Rx0UT20
TxIN21/Rx0OUT2 1
TxIN22/Rx0UT22
TxIN23/Rx0UT23
TxIN24 /Rx0UT24
TxIN25/Rx0UT25
TxIN26 /Rx0UT26
TxIN27 /RxOUT27

FIGURE 2.

RO
R1
R2
R3
R4
R7
RS
GO
G1
G2
G6
G7
G3
G4
GS
BO
B6
B7
B1
B2
B3
B4
B5
RES
HSYNC
VSYNC
EN
R6

FIGURE 1.

“Worst Case”

Test Pattern

Signal Pattern

/16

/8

/4

/2

Steady State,
Steady State,
Steady State,
Steady State,
f/16

/8

/4

/2

Steady State,
Steady State,
Steady State,
Steady State,
f/16

/8

/4

/2

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

“16 Grayscale” Test Pattern (DS90CF384A)(Notes 5, 6, 7, 8)

Signal Frequency

oot o [ LML Loy«

Low

Low

Low

Low
Low
Low

Low
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ACOOO0O0ODO (ooo)

Device Pin Name Signal , Signal Pattern . Signal Frequency
TXCLK IN/RxCLK OUT Dot ¢tk LT LML
TxINO/RxOUTO RO | /16
TXIN1/RxOUT1 R1 | I 1 [ | /8
TxIN2/RxOUT2  R2 | [ ] I ] I ] [ L /4

TxIn3/RxOUT3  R3 LM M rirrirreroeri e

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

TxIN6 /RXOUT6 GO | f/16
™N7/RxoUT7 61 | [ L I L 8
TxIN8/RxOUT8 G2 | 1 | | | 1 | /4
Ng/Rxoutes 63 LT LTI LI LILILIL 2

TxIN10/RxOUT10 G4
TxIN11/RxOUT11 G5

Steady State, Low
Steady State, Low

i
—+-1-

TxIN12/Rx0UT12  BO f/16
™IN13/RxoUT13 Bt L T 1 T L s
TxIN14/RxOUT14 B2 | | | | | ] | /4
Nts/reouts B3 | LT LT LI LT LI 2

TxIN16/RxOUT16 B4
TxIN17/RxOUT17  BS
TxIN18/Rx0UT18  HSYNC
TxIN19/RxOUT19  VSYNC
TxIN20/RxOUT20  ENA

: Steady State, Low
: Steady State, Low
| Steady State, High
T

|

|

Steady State, High
Steady State, High

FIGURE 3. “16 Grayscale” Test Pattern (DS90CF364A)(Notes 5, 6, 7, 8)

Note 5: DD000000DO0O0000000O0DODOO0O0O0OOLVDSI/OO TTLI/OOOMMOODO0OD0DO0000000OO

Note6: 1600000000000 LCDOOOODOOODOOOOOODDO0OODOO0OO00OOOOOO0OOOO0DO0000O0O00ODO00 160000000
odooooooobooooooooooobooooooooo

Note 7:  Figure 1 0 Figure 3000 000 0000000000000 O OO (TxCLK IN/RxCLK OUT)O
Note 8: 0 00000OOOOOOOO0OOOOOOOOOOOOODOOOO

| |
80% 80%
CMOS/TTL Output
1 8 pF 20% 20%
g CLHT —> CHLT

FIGURE 4. DS90CF384A/DS90CF364A (Receiver) CMOS/TTL Output Load and Transition Times

RxCLK OUT

2.0V 2.0V
RxOUT 0:27 Setup Hold

FIGURE 5. DS90CF384A/DS90CF364A (Receiver) Setup/Hold and High/Low Times
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DS90CF384A/DS90CF364A

ACOOO0O0ODO (ooo)

+
Vdiff=
RxCLK IN ) x oV X X X

RCCD

RxCLK OUT

FIGURE 6. DS90CF384A/DS90CF364A (Receiver) Clock In to Clock Out Delay

POWER DOWN 2v 7l

3.0V A~
Vee /_
RPLLS

e SOOOOOOC

FIGURE 7. DS90CF384A/DS90CF364A (Receiver) Phase Lock Loop Set Time

TxCLK OUT
RxCLK IN
(Differential)

Previous Cycle Next Cycle

TOUT3/
RxIN3 XTXIN5-1XTXIN27-1)( TxIN23 X TxIN17 X TxIN16 X TxINT1 X TxIN10 X TxINS X TxIN27 )

(Single Ended)

™x0UT2/
RxIN2 XTxIN20-1XTx|N19-1)( TxIN26 X TxIN25 X TxIN24 X TxIN22 X TxIN21 X TxIN20 X TxIN19 )

(Single Ended)

T™OUT1/
RxIN1 XTXIN9-1XTXIN8-1)( TxIN18 X TxIN15 X TxIN14 X TxIN13 X TxIN12 X TxIN9 X TxIN8 )

(Single Ended)

Tx0UT0/
RxINO XTXIN1—1XTXINO—1)( TxIN7 X TxIN6 X TxIN4 X TxIN3 X TxIN2 X TxIN1 X TxINO )

(Single Ended)

FIGURE 8. 28 Parallel TTL Data Inputs Mapped to LVDS Outputs - DS90CF384A

www.national.com/jpn/ 6



ACOOO0O0ODO (ooo)

/

TxCLK OUT
RxCLK IN
(Differential)

Previous State

Next State

Tx0UT2/
RxIN2

XTxINiS— 1XTxIN14— 1)

7 N

TxIN20 TxIN19 TxIN18

TxIN17 TxIN16

(Single Ended)

TXOUT1/
RxIN1

XTxIN8—1XTxIN7—1)

7 N

TxIN13 TxIN12 TxIN11

TxIN10

(Single Ended)

TXOUT0/

> X X
< X K|

RxINO
(Single Ended)

7 N

TxIN6 TxINS TxIN4

XTxIN1—1XTxINO—1)

> X X
> X X

TxIN3 TxIN2

FIGURE 9. 21 Parallel TTL Data Inputs Mapped to LVDS Outputs - DS90CF364A

POWER DOWN

1.5v3\

RxCLK IN

XXX

XX XX

RxOUT

FIGURE 10. DS90CF384A/DS90CF364A (Receiver) Power Down Delay

~——— RPDD

Low
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DS90CF384A/DS90CF364A

ACOOO0O0ODO (ooo)

TeLk

| |
RXCLK IN | '
(Differential) )
| I
‘ Previous Cycle Next Cycle

—
B
—
B

RxINO

ML
A
A
M

RxIN1

RxIN2

RxIN3

1. 1.1
B
B

s

- Eo
RsposO min! ! .
—
Rspos0 max’ . '
~— '
. Rspos1 min '
' '
' Rspos! max '

Rspos2 min

Rspos2 max

Rspos3 min

Rspos3 max

Rspos4 min

Rspos4 max

Rspos5 min

Rspos5 max

Rspos6 min

Rspos6 max

FIGURE 11. DS90CF384A (Receiver) LVDS Input Strobe Position
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ACOOO0O0ODO (ooo)

. Tewk .
| [
| |
RxCLK IN
(Differential) /|
! ,
Previous Cycle Next Cycle

e UMM

RxIN2 ’ \l\/"\[\’\
R T T S T A
Rspos0 min: ' . ' . . : . : ' '
Rspos0 max’

~—

\ Rsposi min '

—————————————»

E Rspos1 max

Rspos2 min o

Rspos2 max

Rspos3 min

Rspos3 max

Rspos4 min

Rspos4 max

Rspos5 min

Rspos5 max

Rspos6 min

Rspos6 max

FIGURE 12. DS90CF364A (Receiver) LVDS Input Strobe Position
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DS90CF384A/DS90CF364A

ACOOO0O0ODO (ooo)

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— 0000 /00000000 (0000000000000 )0 Rspes(0000 0 000000000000 ) min0 max 0000 000000
Tppos — 00000000 0 00 MO 0000 (min0 max)

RSKM 0 000000000(000000000000000 )0000000M000 (0000 200000 )0 I1SI(00000 ) (Note 10)
000000000 — 00 100 40ps/300mmD 00000000000 0O

Note 9: 65MHz 0 0 000000 250ps 0000000000

Note 10: ISID0 00 0000000000000 00 0000

FIGURE 13. Receiver LVDS Input Skew Margin

www.national.com/jpn/ 10



DS90CF384A 00 — 5600 TSSOP OO OO — 24-Bit FPD LinkC OO O

ooo /0 No. oo

RxIN O I 00 LVDSO0O00000

RxIN O I 00 LVDS 0000000

RxOUT 0 28 |TTLODOO000000D000080MI0 Redd 8000 GreenD 800 BlueD OO0
300000000 FPLINED FPFRAMEO DRDY(HSYNCO VSYNCO Data Enable) 0 00
oooo

RxCLK IN [ I 1 |00 LvDSOOO000000

RxCLK IN O I 1 |00 LvDS 00000000

RxCLK OUT 0 1 |TTLOOO0000000O00 000000000000000000000000

PWR DOWN I 1 |TTLO0O00O0D0 000 LowO00 0000000000000 LowO0000D

Ve I 4 |TTLOOOODOO0

GND I 5 |TTLOO0O000D0DO0000

PLLV ¢ I 1 |PLLODDOOOO

PLL GND I 2 |PLLOOOOOO0OO0

LVDS V ¢ I 1 |LVDSOOOODOOO00

LVDS GND I 3 |LVDS 000000000000

DS90CF364A 0

0O — 4800 TSSOP IO OO — 18-Bit FPD-Link DO OO

000 /0 | No. oo

RxIN [J I 3 |00LvDpsSOO00O0000

RxIN [J I 3 |00 LvDSOOOO0000

RxOUT 0 21 |TTLOO0000000000000600 Redd 60000 Greend 60110 Blued 00
0 3000000 00 FPLINED FPFRAMED DRDY(HSYNCO VSYNCL Data Enable) 0 O
0oooo

RXCLK IN [J I 1 |00 LvDSOO000000

RxCLK INO I 1 |00 LvDS 00000000

RxCLK OUT 0 1 |TTLOODOO0000000 0D00000000000000000000000

PWR DOWN I 1 |TTLO0D00D0O0 D000 LowD00000000000000 LowO0OO000

Ve I 4 |TTLOODOOODOO

GND I 5 |TTLODODO000000000

PLLV cc I 1 |PLLOOOOOO

PLL GND I 2 |PLLOOOODO0OOOO

LVDS V ¢ I 1 |LVDSOOOO0000

LVDS GND I 3 |LVDS 000000000000

11 www.national.com/jpn/
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DS90CF384A/DS90CF364A

DS90CF384ACI 00 — 6400 FBGAOUOOO — FPD-LinkCD OO O

ooo /O | No. oo

RxINOJ I 00 LVDSOO00000

RxIN O I 00 LVDS 0000000

RxOUT 0 | 28 [TTLOOODOOO0O0080MO Redd 80O Greend 8O0 Blued 000 400
000000 FPLINED FPFRAMED DRDY(HSYNCO VSYNCU Data Enable0 0 ) 0 00
oooo

RxCLK IN [ I 1 |00 LVvDS 00000000

RxCLK IN O I 1 |00 LVvDS 00000000

RxCLK OUT o} 1 |TTLO0ODDD000000 00000000000000000000000 0 FPSHIFT
ouTOOO 000000

PWR DOWN I 1 |TTLOOO0O0D0D 000 LowO0O 00000000000 000Lowd00000

Vee I 4 |TTLOOOOOOOO

GND I 5 |TTLOOOO0000O0000

PLL Ve I 1 |PLLODOOOO

PLL GND I 2 |PLLOOO00O0000

LVDS Ve I 1 |LVvDSOOOOD0000

LVDS GND I 3 |LVDS 000000000000

NC 6 |DDDOD

DS90CF384ACI 00 — 6400 FBGADOOOOO —

FPD-LinkCO OO 0O

By Pin By Pin Type
Pin Pin Name Type Pin Pin Name Type
Al RxOUT17 o A4 GND G
A2 VCC P B1 GND G
A3 RxOUT15 o B6 GND G
A4 GND G D8 GND G
A5 RxOUT12 (¢} E3 GND G
A6 RxOUT8 O E5 LVDS GND G
A7 RxOUT7 (o] G3 ~ LVDS GND G
A8 RxOUT6 o G7 LVDS GND G
B1 GND G H5 LVDS GND G
B2 NC F6 PLL GND G
B3 RxOUT16 (¢} G8 PLL GND G
B4 RxOUT11 O E6 PWR DWN |
B5 VCC P H6 RxCLKIN- |
B6 GND G H7 RxCLKIN+ |
B7 RxOUT5 O H2 RxINO- |
B8 RxOUT3 (o} H3 RxINO+ |
C1 RxOUT21 o F4 RxIN1- |
Cc2 NC G4 RxIN1+ |
C3 RxOUT18 O G5 RxIN2- |
C4 RxOUT14 o F5 RxIN2+ |
C5 RxOUT9 O G6 RxIN3- !
Cé RxOUT4 (¢} H8 RxIN3+ |
C7 NC E7 RxCLKOUT (¢}
C8 RxOUT1 (0] E8 RxOUTO (¢}
D1 VCC P C8 RxOUT1 o
‘D2 RxOUT20 O D5 RxOUT10 (9}

www.national.com/jpn/
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DS90CF384ACI 00 — 6400 FBGAOUOOO — FPD-LinkOO OO (ooo)

By Pin By Pin Type

D3 RxOUT19 o B4 RxOUT 11 o
D4 RxOUT13 o A5 RxOUT12 o
D5 RxOUT10 o D4 RxOUT13 o
D6 VCC P c4 RxOUT14 (e}
D7 RxOUT2 (o} A3 RxOUT15 (o}
D8 GND G B3 RxOUT16 o
E1 RxOUT22 (0] Al RxOUT17 (6]
E2 RxOUT24 (0] C3 RxQUT18 o
E3 GND G D3 RxOUT19 (o}
E4 LVDS VCC P D7 RxOUT2 o
E5 LVDS GND G D2 RxOUT20 (0]
E6 PWR DWN I C1 RxOUT21 (e}
E7 RxCLKOUT o E1 RxOUT22 (e}
E8 RxOUTO o F1 RxOUT23 (e}
F1 RxOUT23 (o} E2 RxOUT24 o
F2 RxOUT26 o G1 RxOUT25 (o}
F3 NC F2 RxOUT26 o
F4 RxIN1- | H1 RxOUT27 o
F5 .RxIN2+ | B8 RxOUT3 (0]
F6 PLL GND G (of5} RxOUT4 (e}
F7 PLL VCC P B7 RxOUT5 (0]
F8 NC A8 RxOUT6 o}
G1 RxOUT25 (o} A7 RxOUT7 o
G2 NC A6 RxOUT8 o}
G3 LVDS GND G C5 RxOUT9 o
G4 RxIN1+ | E4 LVDS vCC P
G5 RxIN2- | H4 LvVDS vCC P
G6 RxIN3- I F7 PLL VCC P
G7 LVDS GND G A2 VCC P
G8 PLL GND G B5 vVCcC P
H1 RxOUT27 o D1 vCC P
H2 RxINO- | D6 VCC P
H3 RxINO+ | B2 NC
H4 LvDS vCC P c2 NC
H5 LVDS GND G c7 NC
H6 RxCLKIN- I F3 NC
H7 RXCLKIN+ | F8 NC.
H8 RxIN3+ | G2 NC

G:00000

1:00

0:00

P:00

NC:OOD

13
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DS90CF384A/DS90CF364A

00000 (TSSOP 00000 )

DS90CF384A

RAOUT26 —o
ROUT27 —]
LVDS GND —
RxINO- —]
RxINO+ 2]
RxIN1- -]
RxIN{+ %
(Vos 65 151
RxIN2- %
RxIN2+ 2]
RXCLKIN=- o
RxCLKIN+ 2
RxIN3- 2]
RuIN3+ 22
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64 ball, 0.8mm Fine Pitch Ball Grid Array (FBGA) Package

Dimensions shown in millimeters only

Order Number DS90CF384ASLC

NS Package Number SLC64A
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