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Symbol | Parameter Conditions | Min | Typ | Max | Units

LVCMOS/LVTTL DC SPECIFICATIONS

V4 High Level Input Voltage 20 Vee \

VL Low Level Input Voltage GND 0.8 \%

Vou High Level Output Voltage lop00 0.4 mA 2.7 33 \

VoL Low Level Output Voltage loo O 2mA 006 | 03 \

Vo Input Clamp Voltage lc, OO 18 mA 0079|015 \%

N Input Current VinO Ve, GND, 2.5V or 0.4V + 51|+ 10| pA

los Output Short Circuit Current Vout O OV 060 |0 120 mA

LVDS DRIVER DC SPECIFICATIONS

Vop Differentia Output Voltage R, O 100Q 250 | 290 | 450 mV

AVop Changein V gp between Complimentary 35 mvV

Output States
Vos Offset Voltage (Note 4) 1125 | 1.25 | 1375 | V
AVos Changein V og between Complimentary 35 mV
Output States

los Output Short Circuit Current VourO OV, RO 100Q 035| 05 mA

loz Output TRI-STATE® Current PWRDWN O 0V, +1 |+10| pA
VourO OV or Ve

LVDS RECEIVER DC SPECIFICATIONS

Viy Differentia Input High Threshold Ven OO 1.2V 0100 mv

V1L Differentia Input Low Threshold 0 100 mv

N Input Current VinOO 24V, Ve O 3.6V + 10| pA
VinO OV, Ve O 36V + 10| pA
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Symbol Parameter Conditions | Min | Typ | Max | Units
TRANSMITTER SUPPLY CURRENT
lcctw | Transmitter Supply Current RO 100Q, fO 325 MHz 31 45 mA
Worst Case (with Loads) C 0 5pF, 0 37.5 MHz 0 50 mA
Worst Case Pattern
(Figure 1, 2), f0 66 MHz 37 | 55 | mA
TpoO0 0O 100 toO 700
R, O 1000, fO 40 MHz 38 | 51 | mA
CLD 5pF
Worst Case Pettern f0 66 MHz 42 | 55 | mA
(Figure 1, 2),
ToO O 400 toO 850
leeTz Transmitter Supply Current PWR DWNO Low 10 55 HA
Power Down Driver Outputsin TRI-STATE
under Powerdown Mode
RECEIVER SUPPLY CURRENT
lccrw Receiver Supply Current Worst C_ 0 8pF, fO 325 MHz 49 65 mA
Case Worst Case Pattern fO 37.5MHz 53 | 70 | mA
(Figure 1, 3),
T,0 0 100 tod 700 fO 66 MHz 78 105 mA
C,_ 0O 8pF, fO 40 MHz 55 82 mA
Worst Case Pattern
(Figure 1, 3),
To0 0 4000 tol] 8500 fO 66 MHz 78 105 mA
lccrz Receiver Supply Current Power PWR DWNO Low 10 55 pA
Down Receiver Outputs Stay Low during
Powerdown Mode
Notel: O0O0OUDOOO0OOOON0OOOOODOOOOO0OODOONOOOONNOONONOOO0DONONNNNNNNMOONONNONONONO0OONO0000Ond
000000000000000000000000000000000000
Note2: OO0 (Typ)ODODO VeeD 33vO D000 TA00 2500000000000000000
Note3: OUO00D0ODOOOOOOODOOOODOOO0OOOOOODOONONO0O0O000NN VepOAVep0ODODOOOOO0000000000O00
oooo
Note 4 VosODO OO VeuOODOOOOOOOODO

Symbol Parameter Min Typ Max Units
LLHT LVDS Low-to-High Transition Time (Figure 2 ) 0.5 15 ns
LHLT LVDS High-to-Low Transition Time (Figure 2) 0.5 15 ns
TCIT TXCLK IN Transition Time (Figure 4) 5 ns
TCCS TxOUT Channel-to-Channel Skew (Figure5) 250 ps
TPPosO Transmitter Output Pulse Position for BitO fO 40 MHz 004 0 04 ns

(Note7) (Figure 16)
TPPosl Transmitter Output Pulse Position for Bitl 31 33 4.0 ns
TPPos2 Transmitter Output Pulse Position for Bit2 6.5 6.8 7.6 ns
TPPos3 Transmitter Output Pulse Position for Bit3 10.2 104 11.0 ns
TPPos4 Transmitter Output Pulse Position for Bit4 137 13.9 14.6 ns
TPPos5 Transmitter Output Pulse Position for Bit5 17.3 17.6 18.2 ns
TPPos6 Transmitter Output Pulse Position for Bit6 210 21.2 218 ns
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Symbol Parameter Min Typ Max Units
TPPosO Transmitter Output Pulse Position for BitO fO 66 MHz 0o4 0 0.3 ns
(Note 6) (Figure 16)
TPPosl Transmitter Output Pulse Position for Bitl 1.8 2.2 25 ns
TPPos2 Transmitter Output Pulse Position for Bit2 4.0 44 47 ns
TPPos3 Transmitter Output Pulse Position for Bit3 6.2 6.6 6.9 ns
TPPos4 Transmitter Output Pulse Position for Bit4 8.4 8.8 9.1 ns
TPPos5 Transmitter Output Pulse Position for Bit5 10.6 11.0 11.3 ns
TPPos6 Transmitter Output Pulse Position for Bit6 12.8 13.2 135 ns
TCIP TXCLK IN Period (Figure 6 ) 15 T 50 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
TSTC TxIN Setup to TXCLK IN (Figure 6) 25 ns
THTC TxIN Hold to TXCLK IN (Figure 6) 0 ns
TCCD TXCLK IN to TXCLK OUT Delay @ 250 VO 3.3V 3 37 55 ns
(Figure 8)
TPLLS Transmitter Phase Lock Loop Set (Figure 10) 10 ms
TPDD Transmitter Powerdown Delay (Figure 14 ) 100 ns

oboboooboooooo
0000000000000000000000 40000 8500000000

Symbol Parameter Min Typ Max | Units
CLHT CMOS/TTL Low-to-High Transition Time (Figure 3) 22 5.0 ns
CHLT CMOS/TTL High-to-Low Transition Time (Figure 3) 22 5.0 ns
RSPos0 Receiver Input Strobe Position for Bit 0 (Note 7)(Figure 17) fO 40 MHz 1.0 14 215 ns
RSPosl Receiver Input Strobe Position for Bit 1 45 5.0 5.8 ns
RSPos2 Receiver Input Strobe Position for Bit 2 8.1 8.5 9.15 ns
RSPos3 Receiver Input Strobe Position for Bit 3 11.6 11.9 12.6 ns
RSPos4 Receiver Input Strobe Position for Bit 4 15.1 15.6 16.3 ns
RSPos5 Receiver Input Strobe Position for Bit 5 18.8 19.2 199 ns
RSPos6 Receiver Input Strobe Position for Bit 6 225 229 23.6 ns
RSPos0 Receiver Input Strobe Position for Bit O (Note 6)(Figure 17) fO 66 MHz 0.7 11 14 ns
RSPosl Receiver Input Strobe Position for Bit 1 29 33 3.6 ns
RSPos2 Receiver Input Strobe Position for Bit 2 51 55 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 12.1 124 ns
RSPos6 Receiver Input Strobe Position for Bit 6 139 14.3 14.6 ns
RSKM RxIN Skew Margin (Note 5) (Figure 18) fO 40 MHz 490 ps

f0 66 MHz 400 ps
RCOP RXCLK OUT Period (Figure 7) 15 T 50 ns
RCOH RxCLK OUT High Time (Figure 7) fO 40 MHz 6.0 | 100 ns
fO 66 MHz 4.0 6.1 ns
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Symbol Parameter Min Typ Max | Units
RCOL RxCLK OUT Low Time (Figure 7) fO 40 MHz 10.0 13.0 ns
fO 66 MHz 6.0 7.8 ns
RSRC RxOUT Setup to RXCLK OUT (Figure 7) fO 40 MHz 6.5 14.0 ns
fO 66 MHz 25 8.0 ns
RHRC RxOUT Hold to RxCLK OUT (Figure 7) fO 40 MHz 6.0 8.0 ns
fO 66 MHz 25 4.0 ns
RCCD RXCLK IN to RxCLK OUT Delay (Figure 9) fO 40 MHz 4.0 6.7 8.0 ns
fO 66 MHz 50 6.6 9.0 ns
RPLLS Receiver Phase Lock Loop Set (Figure 11) 10 ms
RPDD Receiver Powerdown Delay (Figure 15) 1 ps

ACOO0O0O0O0O

TxCLKIN /RxCLK OUT

0DD TxIN /RxOUT

EVEN TxIN /RxOUT

TxQUT+

FIGURE 1. “Worst Case”

Vdiff = (TxOUT+)-(Tx0UT-)

vdiff

Test Pattern

FIGURE 2. DS90CR285 (Transmitter) LVDS Output Load and Transition Times

Note 5: 0O00000000COCOOOOOOOOOOOOOOOOOOOOOOO0OOOOOOOO0OCOOOOOOODO0O00CO0000OO0bOOOODOD
(TPPosmin0 max) OO0 0 00 00000 /0000000 (0000000000000 RSPes) 100000000 OOOOOOOOOOO LVDS
0000000000000000 (0000000000000 0)000000000 (250ps) DOOO OOOOD

Note6: 0O0000O00000O0OD0O0ODOOO 400ps 0 300psO000000OONOOOOOOOOO
Note7: OO000O0O0O0O0OO0O0OLVDSOOOOOOOOODOOOOOO 7000000000 O000O0OO0O0O0OO
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CMOS/TTL QUTPUT

DS90CR286 1

v

FIGURE 3. DS90CR286 (Receiver) CMOS/TTL Output Load and Transition Times

8 pF

CMOS/TTL QUTPUT

TXCLK IN

FIGURE 4. DS90CR285 (Transmitter) Input Clock Transition Time

TCCS

L) (I O O
) O B 55
s YT XX
s XA

TxCLK OUT

TIME —

Note8: VpegO OVOO QOO
Note9: TCCSO U OO LVDSOOOOOOOODOOOOODOODOOOOODOOOOOO
Note 10: TxCLK 000000000 DOOOO LowOO HighO Ooooo oo

FIGURE 5. DS90CR285 (Transmitter) Channel-to-Channel Skew

TP Sample on L—H Edge

2.OV7
TxCLK IN

e— TSTC —»=«—THTC —»

TxIN 0:27 1.5V & Setup Hold 1.5V

FIGURE 6. DS90CR285 (Transmitter) Setup/Hold and High/Low Times
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RxCLK OUT

2.0V 2.0V

RxOUT 0:27 Setup Hold

FIGURE 7. DS90CR286 (Receiver) Setup/Hold and High/Low Times

TCCD

Vdiff=
TxCLK OUT x X X oV X

FIGURE 8. DS90CR285 (Transmitter) Clock In to Clock Out Delay

Vdiff=
RxCLK IN x oV X X X

||

RCCD

RxCLK OUT _/_\ ]m\ /

FIGURE 9. DS90CR286 (Receiver) Clock In to Clock Out Delay

w
POWER DOWN

3v[
v—7

cc

TxCLK IN

TxCLK 0UT/
RxCLK IN

FIGURE 10. DS90CR285 (Transmitter) Phase Lock Loop Set Time
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3V 7
POWER DOWN

3V7
vV,

cc

RPLLS

RXCLK IN :X X X X X_'X—X—X
evor TR \_/\_

FIGURE 11. DS90CR286 (Receiver) Phase Lock Loop Set Time

TxCLK OUT
RxCLK IN

|
|
: T/7

i YOO OO X

FIGURE 12. Seven Bits of LVDS in Once Clock Cycle

TxCLK QUT
RxCLK IN

Previous Cycle Next Cycle

TXOéJJlié XTxIN5—1XTx\N27—1)( TxIN23 X TxIN17 X TxIN16 X TxIN11 X TxIN10 X TxINS X TxIN27 )(
TxO;JJ‘ié XTX\NZO—WXTX\N19—1)( TxIN286 X TxIN25 X TxIN24 X TxIN22 X TxIN21 X TxIN20 X TxIN19 )(

et/ XTxIN9—1XTxIN8—1)( TxIN18 X TxINT5 X TxINT4 X TxINT3 X TxINT2 X TXING X TxINS )
v/ XTxIN1—1XTxINO—1)( TxIN7 X TxING X TxIN4 X TaIN3 X TxINZ X TxINT X TxINO )

FIGURE 13. 28 Parallel TTL Data Inputs Mapped to LVDS Outputs

9 http://www.national.com

982d0065d/58¢4006Sd



DS90CR285/DS90CR286

ACO0O0O00OO0 ocoooo

PWR DWN

TxCLK IN

TxOUT ] X X X X X TRI-STATE

FIGURE 14. Transmitter Powerdown Delay

e XXX XK X

[<——RPDD

RxOUT Low

FIGURE 15. Receiver Powerdown Delay

, TeLk

TxCLK OUT | '
(Differential) f| |

Previous Cycle - ) ) . Next Cycle )

TXOUT3/
(Single ended)

TxIN5-1 TxIN27 1

TXOUTZ/
(Single ended)

TX|N20 1

TxOUT1 /
(Single ended)

TXOUTO/ !
(Single ended)

" TPPosO
TPPos1

TxINT=1

D D D D e e
5( X X X X X
D D €D & € € €I €5

P P N

S e

TPPes2

TPPos3

TPPos4

TPPos5

TPPos6
FIGURE 16. Transmitter LVDS Output Pulse Position Measurement
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TeLk

RxCLK IN |
(Differential) f)

\ —

Previo

us Cycle Next Cycle

e
—
L

pWgiliat

aWal,

I_\I_\I_\_

> e
RsposQ min:
RsposO0 max’

B
B I
B

o N

|<—>‘I
. Rspost min
'<—>':

E Rspos1 max

Rspos2 min

Rspos2 max

Rspos3 min

Rspos3 max

Rspos4 min

Rspos4 max

Rspos5 min

RsposS max

Rspos6 min

Rsposb max

FIGURE 17. Receiver LVDS Input Strobe Position
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Ideal Strobe Position

|

RxIN+ or RxIN-

RxIN= or RxIN+

min max

Tpposn min max Tpposn+1
Rsposn

C— 00000 /0000000 (000000000000 )0 Rspes(0000 0 000000000000 )mind max0000 00000 O
Tppos—00000000 0 000000000 (mind max)

RSKM 00000000000000000000000 (0000 200000 )(Note1l)D 1S (D000 D00 ) (Note12)
000000000000 100 40ps/300mmI 000000000000 O

Note 11: 0000 250ps 0 000000000

Note 12: 1SI00 000000000

FIGURE 18. Receiver LVDS Input Skew Margin

oooo
DS90CR285 MTD56 (TSSOP) OO OO O OO O0O0O0O000 000000000000
ooo /0 | No. oo
TxIN | | 28 |TTLOOOOO0O
TxOUT O O | 4 |00 LVDSOOOOOOO
TXOUT [J 0 00 LvDSO 000000
TXCLK IN | | 1 |TTLOOD0OO000000O00000000000000000000000000000 TXCLK IN
ooo
TXCLK OUT[J 0 00 LvDSO 0000000

TxCLK OUT O O | 1 |00 LvbDsOODOODOOO

PWR DWN | | 1 |TTLO0DODOO 00O LowDODOOD00000000 TR-STATEODOODO0000000
000000000

Vee | | 4 |TTLODODODODOO

GND | | 5 |TTLOOOOO0O0000000

PLL Ve I | 1 |PLLOODOOD

PLL GND | | 2 |PLLOOOOOOOOOO

LVDSV | | 1 |LVvDSODOOOOOOO

LVDS GND | | 3 |LVvDSOOOOO0O000000

DS90CR285 SLC64A (FBGA)OOOOODOOODO — O0OOOOO0OODOOOODOOOO

ooo 1/0 | No. oo

TXIN | |28 |TTLOODOOOO

TXOUTO o) 00 LVDSOOO0000O

TXOUT O o) 00 LVvDSO 000000

TXCLKIN | | 1 |TTLODD0O0OO0O00COCO 000000000000000000000000 0000 TXCLK
INODOD

TXCLK OUT O O | 1 |00 LvDSOOOOOOOO

TXCLK OUT O O | 1 |0DO LvDSOOOOOOOO

PWR DWN | | 1 |TTLOODDOOO00O LowDOO0O0000000 OO0 TRI-STATEOOOOOOOOOOOOO
000000000

Vee 4 (TTLOOOOOOOO
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DS90CR285 SLC64A (FBGA)OOOOODOOODO — OOOOOOO0O0O0O00O0DOO00Coooo

0oo /0 | No. oo
GND | | 5 |TTLOOOOO00000000

PLL Ve I | 1 |PLLOODOOD

PLL GND | | 2 |PLLOODDOOOOOOO

LVDSV I | 2 |LYDSODODOOOOOO

LVDS GND | | 4 |LVDSDOOOO00000000

NC 6 (00D

DS90CR285 SLC64A (FBGA)OOOOODOOODO — O0OO0OOO0OODOOOODOOOO

ooo 0oooooo

oo ooo 0oo 0o ooo ooo
Al TXIN27 [ D3 GND G
A2 TXOUTOO o) E4 GND G
A3 TXOUTOO o) E8 GND G
A4 LVDSVCC P Gl GND G
A5 LVDSVCC P G6 GND G
A6 TXCLK OUT O o) B3 LVDS GND G
A7 TXCLK OUT O o) B4 LVDS GND G
A8 TXOUT3O o B7 LVDS GND G
B1 TxIN1 [ D5 LVDS GND G
B2 TXINO [ c6 PLL GND G
B3 LVDS GND G D6 PLL GND G
B4 LVDS GND G D7 PWR DWN [
B5 TxOUT20 0 c8 TXCLK IN |
B6 TXOUT3O o B2 TXINO [
B7 LVDS GND G B1 TXIN1 [
B8 NC D2 TXIN2 [
C1 TxIN3 c1 TXIN3 [
c2 NC D1 TXIN4 [
C3 NC F1 TXIN5 [
c4 TXOUT1O o E2 TXING [
C5 TXOUT20 o) E3 TXIN7 [
C6 PLL GND G G2 TXIN8 [
c7 PLL VCC P H1 TXIN9 [
cs TXCLK IN | G3 TXIN10 [
D1 TXIN4 [ H3 TXIN11 [
D2 TXIN2 [ F4 TXIN12 [
D3 GND G G4 TXIN13 [
D4 TXOUT1O o H4 TXIN14 [
D5 LVDS GND G H5 TXIN15 [
D6 PLL GND G E5 TXIN16 [
D7 PWD DWN [ F5 TXIN17 [
D8 TXIN26 [ H6 TXIN18 [
El vVCC P H7 TXIN19 [
E2 TxING [ H8 TXIN20 [

13
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O00O0Oooooo
DS90CR285 SLC64A (FBGA)OOOOOOOOO — OOO0O 0000000000000 ooD00

oono oooooo

E3 TxXIN7 | G7 TxIN21 |
E4 GND G F7 TxIN22 |
ES TxIN16 | G8 TxIN23 |
E6 VCC P E7 TxIN24 |
E7 TxIN24 | F8 TXIN25 |
E8 GND G D8 TxIN26 |
F1 TxINS | Al TxIN27 |
F2 NC A6 TxCLK OUT O (e}
F3 NC A7 TxCLK OUT O O
F4 TxIN12 | A2 TxXOUTO0O @)
F5 TxIN17 | A3 TXOUTO0O @)
F6 NC C4 TxXOUT10O @)
F7 TxIN22 | D4 TxXOUT10O @)
F8 TxIN25 | B5 TxXOuUT20 ®)
Gl GND G C5 TxXOUT20 @)
G2 TxIN8 | B6 TxOUT3- @)
G3 TxIN10 | A8 TXOUT30 @)
G4 TxIN13 | A4 LvDSVCC P
G5 VCC P A5 LvDSVCC P
G6 GND G C7 PLL VCC P
G7 TxIN21 | El VCC P
G8 TxIN23 | E6 VCC P
H1 TxIN9 | G5 VCC P
H2 VCC P H2 VCC P
H3 TxIN11 | B8 NC
H4 TxIN14 | c2 NC
H5 TxIN15 | C3 NC
H6 TxIN18 | F2 NC
H7 TxIN19 | F3 NC
H8 TxIN20 | F6 NC

G 000000

I 00D

onoo

P OOD

NCOO DD

DS90CR286 MTD56 (TSSOP) DOOOOOOOOOOOOOOOOODOOOOO

ooo 1/0 | No. oo
RXIN O [ 00 LVDSOOO0000
RXIN O [ 00 LvDSO 000000
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o | N |
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ALL LEAD TIPS }“L (0.3 TYP)
—i (0.5 TYP)
LAND PATTERN RECOMMENDATION
(0.90) ot SEE DETAIL A
Sl N 1.1:MAX f% N
f:—‘ W Jk 0.17 - 0.27 TYP T—0.10 + 0.05 TYP N 0.09-0.20 TYP j

0. 13M[A[BB®[cE)

GAGE PLANE

0.25
‘! L
0o- 8° ‘ \SEATING PLANE
0.15
0.6015 13

DETAIL A
TYPICAL MTDS6 (

Order Number DS90CR285MTD or DS90CR286MTD
NS Package Number MTD56

—{N] A1 BALL PAD CORNER
] A1 BALL PAD CORNER fased L0 3620, 05 5.6 TvPy——
—I TYP (1.2TYP)ﬂ———‘ TYP |
T 1| N
D\SEATING PL E é O O O o Oé A
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D 00000000 [t
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I, 80.2 B0.46 TYP
—m--
Iﬂ
DIMENSIONS ARE IN MILLIMETERS SLCo4A (Rev B)

64 ball, 0.8mm fine pitch ball grid array (FBGA) package
Dimensions shown in millimeters only
Order Number DS90CR285SLC
NS Package Number SLC64A

TYP)

REV B)
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