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Symbol | Parameter [ Conditions [ Pin/Freq. | mMin | Typ | Max |units
LVCMOS DC SPECIFICATIONS
Viy High Level Input Voltage Tx: D)\[0:23], TCLK, 2.0 Voo \Y
A Low Level Input Voltage TPWDNB, DEN, TRFB, | GND 08 [ v
Voo Input Clamp Voltage I =-18 mA RAOFF, VODSEL,
RESO.
Rx: RPWDNB, RRFB,
REN, PTOSEL, 08 -15 | V
BISTEN, BISTM,
SLEW, RESO0.
In Input Current V\y=0Vor3.6V Tx: D,\[0:23], TCLK,
TPWDNB, DEN, TRFB,
RAOFF, RESO.
Rx: RRFB, REN, <10 22 | +10 | pA
PTOSEL, BISTEN,
BISTM, SLEW, RESO0.
Rx: RPWDNB -20 | 5 | +20 | pA
Von High Level Output Voltage loy=-2mA, SLEW =L Rx: Rg7[0:23], RCLK, 03 30| v v
loy = -4 mA, SLEW =H LOCK, PASS. ‘ : oo
VoL Low Level Output Voltage lop=+2mA, SLEW =L
lo, = +4 mA, SLEW = H GND|033]| 05 | V
los Output Short Circuit Current |V ,r =0V -40 | =70 | =110 | mA
loz TRI-STATE® Output Current |RPWDNB, REN = 0V, Rx: Rg710:23], RCLK,
Vour = OV or Vg LOCK, PASS. -30 | +0.4| +30 | pA
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Symbol Parameter | Conditions Pin/Freq. [ Min [ Typ | max | units
LVDS DC SPECIFICATIONS
Vi Differential Threshold High Ve = +1.8V Rx: Ry, Rn- +50 | mv
Voltage
Vi Differential Threshold Low _50 mv
Voltage
In Input Current Vin =+2.4V, Vpp = 3.6V +100| +250 | pA
Vin =0V, Vpp =3.6V +100| +250 | pA
Vop Output Differential Voltage R, = 100Q, w/o pre- |VODSEL =L |Tx: Dgyr,, Doyt 380 | 500 | 630
(Doyrs)—(Dour-) emphasis (Figure 10) |VODSEL =H 500 | 900 | 1100 mv
AVy,  |Output Differential Voltage R, = 100Q, VODSEL =L ] 50 mv
Unbalance w/o pre-emphasis VODSEL =H
Vos Offset Voltage R, =100Q, . VODSEL =L 100125 | 150 y
w/o pre-emphasis VODSEL =H
AVog Offset Voltage Unbalance R, = 1009, VODSEL =L 3 50 mV
w/o pre-emphasis VODSEL =H
los Output Short Circuit Current  |Dgyr=0V,D,y=H, |[VODSEL=L -20|-56.0]| -8.0
TPWDNB=24V  [VODSEL= H 45| 79| 1a0| ™
1 TRI-STATE Output Current TPWDNB = 0V,
oz P Doy = OV OR Vg 15| 21 | +15 | pA
TPWDNB = 2.4V, DEN = 0V
Dour = OV OR Vpp -15| =1 | +15 | pA
TPWDNB = 2.4V, DEN = 2.4V,
Doyt =0V OR Vpp -15 | =1 +15 HA
NO LOCK (NO TCLK)
SER/DES SUPPLY CURRENT (DVDD*, PVDD* AND AVDD* PINS) *DIGITAL, PLL, AND ANALOG VDDS
Ioot Serializer R, = 100Q, PRE = OFF, f =43 MHz, 60 85 mA
Total Supply Current RAOFF = H, VODSEL = L CHECKER BOARD
(includes load current) R, = 1000, PRE = 12 kO, Pattern (Figure 1)
65 90 mA
RAOFF = H, VODSEL =L
R, =100Q, PRE = OFF, f=43 MHz,
RAOFF = H, VODSEL = H RANDOM pattern 66 [ 90 | mA
lopTz Serializer TPWDNB = 0V 45 uA
Supply Current Power-down | (All other LVCMOS Inputs = 0V)
Ioor Deserializer C_=4pF, f =43 MHz,
Total Supply Current SLEW =H CHECKER BOARD 85 105 mA
(includes load current) Pattern LVCMOS
Output (Figure 2)
C_=4pF, f =43 MHz,
SLEW =H RANDOM pattern 80 100 | mA
LVCMOS Output
bRz Deserializer RPWDNB = 0V
Supply Current Power-down | (All other LVCMOS Inputs = 0V, 50 HA
Rin./Rin. = 0V)
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Symbol Parameter Conditions Min Typ Max Units
tyop Transmit Clock Period (Figure 5) 23.25 T 200 ns
trem Transmit Clock High Time 0.3T 0.5T 0.7T ns
trow Transmit Clock Low Time 0.3T 0.5T 0.7T ns
tokr TCLK Input Transition Time (Note 8), (Figure 4) 25 ns
tyr TCLK Input Jitter (Note 9) +100 ps
dodbooooonoooood
gooooOooooooooOooOooOoOOoOpDooooboOoooo

Symbol Parameter Conditions Min Typ Max Units
tnr LVDS Low-to-High Transition Time |R, = 1000, VODSEL =L, 245 550 ps
et LVDS High-to-Low Transition Time |C, = 10 pF to GND, (Figure 3) 264 550 ps
tois D,y (0:23) Setup to TCLK R_ =100, C, = 10 pF to GND, 4 ns
tom D,y (0:23) Hold from TCLK (Note 8), (Figure 5) 4 ns
tyzo Doyr + HIGH to TRI-STATE Delay |R = 1000, 10 15 ns
tzp Doyt + LOW to TRI-STATE Delay |C, = 10 pF to GND, 10 15 ns
tp Dour + TRI-STATE to HIGH Delay |(Note 5), (Figure 6) 75 150 ns
tzap Doyr £ TRI-STATE to LOW Delay 75 150 ns
toLn Serializer PLL Lock Time R, = 100Q 10 ms
tsp Serializer Delay R, =100Q, PRE = OFF,

RAOFF =L, TRFB = H, 3.5T+2 3.5T+10 ns
(Figure 8)
R, =100, PRE = OFF,
RAOFF =L, TRFB =L, 3.5T+2 3.5T+10 ns
(Figure 8)
TxOUT_E_O |TxOUT_Eye_Opening. 5 MHz-43 MHz,
TxOUT_E_O centered on (tBIT/)2 = =
_E_| (tBIT)2 |R_=100Q, G, = 10 pF to GND, 0.76 0.84 ul
RANDOM pattern
(Notes 9, 10, 13), (Figure 9)
dooooboobooooooooo
gooooOooooooooOooOooOoOOoOpDooooboOoooo
Symbol Parameter Conditions Pin/Freq. Min Typ Max Units
trep Receiver out Clock Period trep = treps RCLK
PTOSEL  H (Figure 15) 23.25 T 200 ns
troc RCLK Duty Cycle PTOSEL =H, o
SLEW =L 45 50 55 3
tewn LVCMOS Low-to-High C_=4pF Rour [0:23], 15 25 ns
Transition Time (lumped load), |RCLK, LOCK ' '
tone LVCMOS High-to-Low SLEW =H
Transition Time (Note 8) 15 25 ns
tewn LVCMOS Low-to-High C_=4pF Royr [0:23],
. ) 2.0 3.5 ns
Transition Time (lumped load), RCLK, LOCK
tone LVCMOS High-to-Low SLEW =L
Transition Time (Note 8) 20 33 ns
tros Royr (0:7) Setup Data to PTOSEL =L, Routl0:7] (0.35)* .
0.5"tgcp)—3 Ul
RCLK (Group 1) SLEW = H, toep | O tReP) ns
. (Figure 16) .35)*
trow Rour (0:7) Hold Data to RCLK (0.35) (0.5"tacp)-3 Ul ns
(Group 1) trep

www.national.com/jpn/
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Symbol Parameter Conditions Pin/Freq. Min Typ Max Units
tros Rour (8:15) Setup Data to PTOSEL =L, Royr [8:15], (0.35)* (0.5%.)-3 Ul ns
RCLK (Group 2) SLEW =H, LOCK trep " RCP
trom Royr (8:15) Hold Data to (Figure 16) 039" [ gy aul N
RCLK (Group 2) trep - RCP
tros Royr (16:23) Setup Data to Rour [16:23] (0.35)* .
0.5%tgp)—3 Ul ns
RCLK (Group 3) tacp (0.5thce)
tron Royr (16:23) Setup Data to (0.35)" .
0.5%t -3 Ul
RCLK (Group 3) trcp (05%nce) ns
tros Royt (0:7) Setup Data to PTOSEL=H, |Rgy0:7] ©35° | 05 y2 Ul s
RCLK (Group 1) SLEW =H, tacp - ReP
trom Royr (0:7) Hold Data to RCLK | (Figure 15) 035" | 5 2l s
(Group 1) tace - ReP
tros Ryt (8:15) Setup Data to Rour [8:15], (0.35)" (0.5 p)—1 Ul ns
RCLK (Group 2) LOCK trce RCP
troH Rour (8:15) Hold Data to (0.35)" .
0.5 +1 Ul ns
RCLK (Group 2) tacp (0.5%thce)
tros Rgyr (16:23) Setup Data to Rour [16:23] (0.35) (0.5%aep)+1 Ul ns
RCLK (Group 3) lch
trow Rourt (16:23) Setup Data to (0.35)" .
0.5 -1 Ul
RCLK (Group 3) tacp ( Rep) ns
tzr HIGH to TRI-STATE Delay |PTOSEL =H, Rour [0:23], 3 10 ns
tiom LOW to TRI-STATE Delay | (Figure 14) RCLK, LOCK 3 10 ns
tzum TRI-STATE to HIGH Delay 3 10 ns
tzr TRI-STATE to LOW Delay 3 10 ns
too Deserializer Delay PTOSEL =H, RCLK [5+(5/56)]T| ns
(Figure 12) [5+(5/56)]T+3.7 .8
tosr Deserializer PLL Lock Time | (Notes 6, 8) 5 MHz 128k*T ms
from Powerdown 43 MHz 128k*T ms
RxIN_TOL-L |Receiver INput TOLerance (Notes 7, 8, 10), |5 MHz-43 MHz 0.25 ul
Left (Figure 17) )
RxIN_TOL-R |Receiver INput TOLerance |(Notes 7, 8, 10), |5 MHz-43 MHz 0.25 ul
Right (Figure 17) ’
Note1: 0OOO0O0DO0ICO00O0O0O0OO0N0ONOOONONONOONOOOOOOO00000D00000000000000000000000000

Note 2:

Note 3:

Note 4:

Note 5:
Note 6:

Note 7:

Note 8:
Note 9:

Note 10:
Note 11:
Note 12:
Note 13:

0000000000000 000000000000000000000000000000D00D0000000000000000000000
0000000000000000000000000000000000000000000O000000000000000000 00000000

gdo0o0d0oooooooooo0oO0oooOoooooooooobooOoboobooOobooooooooOoO0cO0ObOOObObOOObObbObOOOOOoOoo
gOooo0O0oOoo0bo0o0oo0 000000 oO00bbobo000oo000b000o00ob000on

O000O0vVppOO 33VOTaOO 250000000000000000000CCCOCOOOCOOO0OO0O0OOO0O0000000O0O0O00OO0000
ooooooooobooooo

gooooooooooooOobOoboOo0ob0oooOobOoboboobo0booboobo0bob0o0oO0ob0D0oOoOO0bOoOoOobOO000 voboavobOo
VITHO VILOOOOOO000OOOOo0ooo0Oo0o

0000000000 TRI-STATEOOOOOOOOOO00OO0O PLLOOOOOOOOO0OO0OOOOOCOOOODOOOOOO0O0OO0000OO
tpsg DO 000000 OOO0O0OOO0O0O0O00O0O0000000O0OO000OO00OOO00O0O00O000

RxIN_TOLOOOO0O00000000O0O0O000O0O000000CO0000000000000000O0O00O0000 (0O0)Ooooooooooooooo
go0dbboooboooooobooboioooboooomooobo00b00 0 00000000000000 AN-121700 00000000

0000000000000 0000000000O0OOOOO0O0O0O00000B0O

ty(BERDO 10e-9)0 TCLKOO OO OO0O00000O0O0O0O tyy 0 TxOUT_E_ OOOOOOO0OOOOO00OO0O
vlioo0omooooooooooooooooooOobooooooobObobO 1bmoooooboooovICcooooooooooooo
Figure 102080120 1400000000000000000000000O (TCLK IN/RCLK OUT)O

Figure 50 150 16 0000000000000 0000000000 (TCLK IN/RCLK OUT)O

TxOUT E 00000000000000000O0000
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FIGURE 8. Serializer Delay
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FIGURE 11. Deserializer LVCMOS Output Load and Transition Times
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VREF = VDD/2 for tZLR or tLZR'

VREF =0V for tZHR or tHZR

NOTE:
CL includes instrumentation and fixture capacitance within 6 cm of ROUT [23:0].
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== VoL +0.5V VOL + 0.5V
VOL _J
t

Royr [23:0] HER R

VOH ec——
N VOH - 0.5V VOH + 0.5V

FIGURE 13. Deserializer TRI-STATE Test Circuit and Timing
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FIGURE 14. Deserializer PLL Lock Times and RPWDNB TRI-STATE Delay
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FIGURE 16. Deserializer Setup and Hold Times and PTO Spread, PTOSEL =L
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A
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FIGURE 17. Receiver Input Tolerance (RxIN_TOL) and Sampling Window
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gooo | gooo

I/O/PWR

oo

LvCeMoS 0000 00000000000

4-1,48-44, |Dp[23:0] |LVCMOS_I [0O000000D000000000000000000000000000000000
41-32,29-25 Low 00000000
10 TCLK LVCMOS_ | 00000000 00000000000000000000000000000000 TRFBO
0000000000000000 0
0000O00o0o0o
9 TPWDNB [LVCMOS 1 |[00000000000000000
TPWDNB 0 H;0000000000000000 ON
TPWDNB O L;00000000 0000000000 (0000 )0 LVvDSOOOD
Doyr (0 /0 )0 00 TRISTATE D 0000000000PLLOOODOO000000
0000000M00000000
24 VODSEL  |LVCMOS_1 |voDOOO00
VODSEL O L; LVDSOOOO 0 O 0% 500mV (R O 100Q)
VODSEL 0 H; LVDSOOOO 0 00+ 900mV (R 0 100Q)
0000000000000000000 Low 00000000000 VOD 0000
0000000000000000000000000 HighOOmMOO00 0
18 DEN LVCMOS_ 1  [0000000000000000
DEN O H; LVDSOOOO 0 0000000 (ON)O
DENO L; LVvDSOOO00 0000000000 (OFF)D0000000 LvbSO000
Doy (0/0)0 00 TRI-STATEO DOCPLLO 0 000 0 00 TCLKO 0000000 O
23 PRE LVCMOS_ I |00000000000000
PRE0 NC(O 0D );0000000000000000 (OFF)0
00000 Rpgg 0 VSSOODOO O 000D00000000000000000000
000000000000000000000000
0000 Rprg O 6kQ; Tnax 0 [48/Rpre] 0 Rppimin O 6kQ
11 TRFB LVCMOS_ I  [00000000000000000 000
TRFB O H; 0000000000000000000000000000000000000
0ooo
TRFB O L; 0000000000000000000000000000000000000
0ooo
12 RAOFF LVCMOS_ I (00000000000
RAOFF O H; DS90C124 000000000 00000000 000000
RAOFFO L; 0 0000000 ON(O0000)02E7LSFRO OO0 0 O
000 Table 10000
58,13 RESO LVCMOS I (000000000000 LowdOOO0
LVDS 0000 00000000000
20 Dour LVDS_O 0000000 LVDS 000 (0 )000
00000 100Q 000 DoyrpD000000000 0000000 0000000000
100nF 0000000000000 ACO 000000
19 Dour LVDS_O 0000000 LvDS 00 (0 )00 0
00000 100Q 000 DoyrpD00 0000000 0000000 0000000000
100nF 0000000000000 ACO 000000
00 /00000000
2 VDD VDD 000000000LVDS 00 POWER
21 VSS GND 00000000000 LVDS 0 0 GROUND
16 VDD VDD 000000 000VCO POWER
17 Vss GND 00000000000 VCO GROUND
14 VDD VDD 00000000 0PLL POWER
15 VssS GND 00000000000 PLL GROUND
30 VDD VDD 000000000000000 POWER
31 VSs GND 00000000000000000 GROUND
7 VDD VDD 000000 00000000000000 POWER
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FIGURE 18. AC Coupled Application
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FIGURE 19. Single Serialized LVDS Bitstream*
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LVCMOS
Parallel <

Interface

GPOs if used, or tie High (ON) [_)——p

Notes:

TPWDNB = System GPO
DEN = High (ON)

TRFB = High (Rising edge)
RAOFF = Low (Default)
VODSEL = Low (500 mV)
PRE = Rpre

RESO = Low

DS90UR241 (SER)

DINO
DIN1
DIN2
DIN3
DIN4
DINS
DING
DIN7

DIN8

DIN9

DIN10
DIN11
DIN12
DIN13
DIN14
DIN15

DIN16
DIN17
DIN18
DIN19
DIN20
DIN21
DIN22
DIN23

TCLK
TPWDNB

\_—>

DEN
TRFB
PRE

VODSEL
RAOFF
RES0(3)

VDD
VDD

VDD
VDD

VDD
VDD

DOUT+

DOUT-

VSS
VSss
VSS
VSs
VSss
VSS

I
|2

v

A4

E

C1toC3=0.1pF
C4 to C6 = 0.01 uF (optional)

C7 to C8 = 100 nF; 50WVDC, NPO or X7R

R1=100Q
R2 = Open (OFF)

or Rpre > 6 kQ (ON) (cable specific)

FIGURE 20. DS90UR241 Typical Application Connection

N
Serial
I_/_ Interface
c8
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3.3V

C2

C

Serial
LVDS

GPOs if used,
or tie Low (OFF)

Notes:

RPWDNB = System GPO
REN = High (ON)

RRFB = High (Rising edge)
RAOFF = Low (Default)
PTOSEL = Low (Defaut)
SLEW = Low (Default)
RESO = Low

BISTEN = GPO or Low
BISTM = GPO or Low

FIGURE 21.

9
RIN+
R1
Interface
\_| RIN-
Cc10

DS90UR124 (DES)

3.3V

VDD
VDD

VDD
VDD

C6é

GPO if used, or tie High (ON) [___>———»{ RPWDNB

[_——»] BISTEN
[ O——»] BisTM

3.3V

—&: REN
RRFB

RAOFF
PTOSEL
SLEW
RESO(11)

[N )]
non
> >

VDD
VDD

VDD
VDD

ROUTO
ROUT1
ROUT2
ROUT3
ROUT4
ROUTS
ROUT6
ROUT7

ROUT8

ROUT9
ROUT10
ROUT11
ROUT12
ROUT13
ROUT14
ROUT15

ROUT16
ROUT17
ROUT18
ROUT19
ROUT20
ROUT21
ROUT22
ROUT23

RCLK
LOCK
PASS

VSS

c7 C3

C8 C4

LVCMOS
> Parallel
Interface

C1toC4=0.1pF

C5 to C8 = 0.01 puF (optional)
C9to C10 = 100 nF;
50WVDC, NPO or X7R
R1=100Q

DS90UR124 Typical Application Connection
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oooOono
TABLE 1. DS90UR24100000000000
TPWDNB DEN RAOFF | Tx PLL Status LvDS OO
(00 9) (00 18) (00 12) (00) (0019000 20)
L X X X HiZ
H L X X HiZ
H H X ooooooo HiZ
H H L 00000 |000000000C000000000000 (DS90URI2400 )
H H H ooooo 00000000 0000000000000 (DS90C124 00 )
TABLE 2. DS90UR124 00000000000
RPWDNB REN RAOFF Rx PLL ROUTn OO0 RCLK LOCK
(DD 48) | (OO 60) | (OO 63) Status (D0Dooooooo) (00 23)
(00)
L X X HiZ HiZ
L X X HiZ LOPLLOODOOOOO
HO PLLOOOO O
H H ooooooo HiZ L
H H L ooooo 000000 RCLK 00000 H
(DS90UR241 00 )
H H H ooooo 000000 RCLK 00000 H
(DS90C241 0 0 )
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37 ] — 24 = =
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| m— — — =3 (6.6)
— — A = T oo
—_— —1 TYP
— — — [—]
et = —  9:0.4 = —]
e (1.6 TYP)
= — T -
— — 0.3 TYP) —| = !
— — (0.5 TYP) : -
— —
48 —— — 13 LAND PATTERN RECOMMENDATION
PIN #1 IDENT o
B 11°-13°
‘J — ~o.5]Tvp 0° MIN—- TOP & BOTTOM
0.220.05 TYP R0.08 MIN
8 RO.08-0.20
RN
/ GAGE PLANE 0
( m—
‘ \ ! A\
°-7° : —0.20 MIN
°»°9'°-2‘j—f\\ ’ o7 SEATING PLANE
TYP ~— - 0.6%0.15
SEE DETAIL A
— (1) —
DIMENSIONS ARE IN MILLIMETERS DETALL A

VBC48A (Rev A)

Dimensions show in millimeters only
NS Package Number VBC48A
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LAND PATTERN RECOMMENDATION

/‘\\~11°-13° TOP 8 BOTTOM
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(64X 0.3)

0° MIN—]
R0O.08 MIN
R0.08-0.20
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0.09-0.20 TYP% T
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(1) —

DIMENSIONS ARE IN MILLIMETERS
DIMENSIONS IN ( ) FOR REFERENCE ONLY DETAIL A
TYPICAL

Dimensions show in millimeters only
NS Package Number VEC64A

L0,05"0,15

SEATING PLANE

VECB4A (Rev B)

ogoog
NSID Package Type Package ID
DS90UR241QVS 48-Lead TQFP style, 7.0 X 7.0 X 1.0 mm, 0.5 mm pitch VBC48A
DS90UR241QVSX 48-Lead TQFP style, 7.0 X 7.0 X 1.0 mm, 0.5 mm pitch, 1000 std reel VBC48A
DS90UR241IVS 48-Lead TQFP style, 7.0 X 7.0 X 1.0 mm, 0.5 mm pitch VBC48A
DS90UR2411VSX 48-Lead TQFP style, 7.0 X 7.0 X 1.0 mm, 0.5 mm pitch, 1000 std reel VBC48A
DS90UR124QVS 64-Lead TQFP style, 10.0 X 10.0 X 1.0 mm, 0.5 mm pitch VEC64A
DS90UR124QVSX 64-Lead TQFP style, 10.0 X 10.0 X 1.0 mm, 0.5 mm pitch, 1000 std reel VEC64A
DS90UR124IVS 64-Lead TQFP style, 10.0 X 10.0 X 1.0 mm, 0.5 mm pitch VEC64A
DS90UR1241VSX 64-Lead TQFP style, 10.0 X 10.0 X 1.0 mm, 0.5 mm pitch, 1000 std reel VEC64A
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