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gobobooboooboooobooooboobobbobo dodooooooooodo
80L LQFP 250000 23.2mW/0
0000 (Veo) 0 03vOO 4v 0 a 430 /W
LVCMOS/LVTTL 0 0 0 O 003V (VeeD 0.3V) 0c 1n.1g/w
LVCMOS/LVITLO 000 003VO (VeeO 0.3V) ESD U0 (HBM) >2.0kV
Bus LVDSOOOOOOOO 0o0.3v0OQO 3.9v
Bus LVDSODOOO DO OO O Dosvoosoy L0000
ooooo 0 15000 0000 (Vo) 3.15 33 3.45 v
oooouo besupb 1500 000000, 040 025 085 0
Oo000O (Dooooo40) 02600 00000000 15 66 MHz
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Symbol | Parameter Conditions Pin/Freq. Min | Typ ] Max IUnits
LVCMOS/LVTTL DC Specifications
Vin High Level Input Voltage 2.0 Vee \
DEN, TCLK,
Vi Low Level Input Voltage TPWDN, DIN, GND 0.8 \
3 SYNC, RCLK_RFF,
Ve Input Clamp Voltage leL =-18 mA REN, REFCLK, 07 | -15 \"
RPWDN
Iin Input Current V,ny =0V or 3.6V -10 +2 +10 | pA
Von High Level Output Voltage lon = -9 mA 2.3 3.0 Vee Vv
Voo Low Level Output Voltage loL =9 mA Rout, RCLK, LOCK GND 0.33 0.5 Vv
los Output Short Circuit Current VOUT = 0V -15 -48 -85 | mA
PWRDN or REN =
- - ®
oy | T-STATETRI-STATE® Output | o'y oV or Rout, RCLK -10 +04 | +10 | pA
Current
VCC
Bus LVDS DC specifications
Diff ial Threshold High
VTH ifferential Threshold Hig +100 | mv
Voltage VCM = +1.1V
Differential Threshold L T
VTL ifferential Threshold Low Rl+, RI- ~100 mv
Voltage
VlN = +2.4V, VCC =
3.6V or OV -10 +5 +10 MA
Iin Input Current v YRY 36V
IN = UV, Vgo = 9.
or OV 10 +5 +10 HA
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Symbol Parameter Conditions Pin/Freq. Min Typ | Max |Units
. . Figure 18,
Output Diff I Volt
Voo uipd o 'OS'?'H;’O_)O age (Note 10), 350 500 | 550 | mv
R, = 100Q
Output Differential Voltage
AVoo Unbalance 2 1’| mv
Vos Offset Voltage 1.05 1.2 1.25 \
AVos Offset Voltage Unbalance 2.7 15 mvV
DO = 0V, Din = H, DO+, DO-
los Output Short Circuit Current TPWDN and DEN = -35 -50 <70 | mA
24V
TPWDN or DEN =
loz TRI-STATE Output Current 0.8V, DO = 0V OR -10 +1 10 pA
VDD
VDD = 0V, DO = 0V
| P -Off Output Ci t ’ . -1 + 1 1
ox ower-Off Output Curren or 3.6V 0 0 HA
SER/DES SUPPLY CURRENT (DVDD, PVDD and AVDD pins)
C, = 15pF, f = 66 MHz,
1
R_ =100 Q PRBS-15 pattern % mA
| Total Supply Current (includes f = 66 MHz, Worst
CCT
load current) C_ =15 pF, case pattern
2
R =100 Q (Checker-board 220 820 | mA
pattern)
PWRDN = 0.8V,
leex Supply Current Powerdown REN = 0.8V 15 3.0 mA
0000000 TCLKO O OoOoooooooo
gooooOoooooooOogpooopoooocopooOoooooOooo
Symbol Parameter Conditions Min Typ Max Units
trep Transmit Clock Period 15.2 T 66.7 ns
trem Transmit Clock High Time 04T 0.5T 0.6T ns
trew Transmit Clock Low Time 04T 0.5T 0.6T ns
TCLK Input Transition
tolkT Time 3 6 ns
{ TCLK Input Jitter (Note 8) 80 ps
JIT p (RMS)
oo oobnoooooad
gjoooOobooboooodgoooopoooooOooDooooDoOOooO
Symbol Parameter Conditions Min Typ Max Units
Bus LVDS Low-to-High .
toinT Transition Time Figure 3, (Note 8) 0.2 0.4 ns
Bus LVDS High-to-Low AL = 1000,
u -to-
C_=10pF to GND . 4
e Transition Time L=E0RE 10 02 0 ns
tois DIN (0-17) Setup to TCLK|  Figure 6, (Note 8) 24 ns
¢ DIN (0-17) Hold from R_ = 100Q, 0 ns
D TCLK C_=10pF to GND

www.national.com/jpn/

81LA1¢6SdA



DS92LV18

ooooooooooooodn (ooo)
000000000000000000000000000000000

Symbol Parameter Conditions Min Typ Max Units
DO * HIGH to
o TRI-STATE Delay 23 10 "
t DO = LOWto Fi 7 (Note 4 1.9 10
120 TRI-STATE Delay igure 7 (Note 4) : ns
DO + TRI-STATE to AL =100,
N C_=10pF to GND
tzvo HIGH Delay L=10pF to 1.0 10 ns
DO + TRI-STATE to
tzio LOW Delay 1.0 10 ns
] Figure 9, . "
tspw SYNC Pulse Width R, = 100Q 5%ttcp 6*trcp ns
. . Figure 8, " N
teLp Serializer PLL Lock Time A, < 1000 510*trcp 1024*t1p ns
tsp Serializer Delay Figure 10, R_ = 100Q tyep + 1.0 trep + 2.0 trep +4.0 ns
. Room Temp., 3.3V, S
teuiT Random Jitter 6 6.ME|Z 4.5 (Ri/l s)
¢ Deterministic Jitter 15 MHz -430 190 ps
oIt Figure 16, (Note 8) 66 MHz -40 70 ps
00000000 REFCLKO O 0000000 Oo 0O
oooooooo0ooooDOo0oOooooooooo0ooDoooooon
Symbol Parameter Conditions Min Typ Max Units
tarce REFCLK Period 15.2 T 66.7 ns
taroc REFCLK Duty Cycle 40 50 60 %
tarce / Ratio of REFCLK to
trom TCLK - 0.95 1.05
treTT REFCLK Transition Time 6 ns
ooooooooooooooon
goooooooooO0ooDOo0oooooooDooOo00oDOoOoDoOoon
Symbol Parameter Conditions Pin/Freq. Min Typ Max Units
Receiver out Clock
trep Period tace = trep RCLK 15.2 66.7 ns
taoc RCLK Duty Cycle RCLK 45 50 55 %
CMOS/TTL
teLn Low-to-High 2.2 4 ns
Transition Time CL =15 pF
CMOS/TTL Figure 4
. 9 ROUT(0-17),
tom High-to-Low —— 2.2 4 ns
- . LOCK,
Transition Time
ROUT (0-9) Setup RCLK
tros Data to RCLK . 0.35"tzcp 0.5"tgcp ns
ROUT (0-9) Hold Figure 12
troH Data to RCLK -0.35 trce -0.5 trcrp ns
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Symbol Parameter Conditions Pin/Freq. Min Typ Max Units
HIGH to TRI-STATE
t 2.2 10 ns
HzR Delay
LOW to TRI-STATE
t 2.2 10 ns
LZR Delay Figure 13 ROUT(0-17),
¢ TRI-STATE to HIGH LOCK - 10
. ns
ZHR Delay
TRI-STATE to LOW
t 2.9 10 ns
2R Delay
top Deserializer Delay RCLK 1.75"gcp + 2.1 | 1.75"gcp + 4.0 | 1.75™gcp + 6.1 ns
Deserializer PLL
. . 15MHz 3.7 10 s
N Lock Time from Figure 14, H
DSR1 | powerdown (with | (Note 7) (Note 8) 66 MH 19 .
z .
SYNCPAT) Hs
Deserializer PLL .
t Lock time from Figure 15, 15MHz ' ° v
DSR2 |
¢ Ideal Deserializer Figure 17 15 MHz 1490 ps
RNMI-R | Noise Margin Right | (Note 6) (Note 8) 66 MHz 180 ps
¢ Ideal Deserializer Figure 17 15 MHz 1460 ps
ANMIL 1 Noise Margin Left | (Note 6) (Note 8) 66 MHz 330 ps
Total Interconnect 15 MHz 1060 S
t : (Note 9) i
Jitter Budget 66 MHz 160 ps
Note1: DO0DOIDOC0ODDOONODOONO0DOOONOOOOODOOONOONNNODOOOOODODON0OOND00D0ON0N00NNoNNOnooooo
00000000000000000000000000000000000000000000000000000
Note2: TypOO VO 3.3VOT,00 250000000
Note3: 0000000000000 0O0O0O0OODOOOOD0OO0ONOOOOOCOD0OD0O0O00O00O000NODOO0 VODOAVODOVTHO
VILOOOO0000000000000000
Note 4: OU0UODDODO TRI-STATEOOOOOOOOOOOOODD PLLOOOCOOOO0000000O0O0O0OOO0OOODOOOOOOO0OOOOn
Note 5: tpgr 000000000 0000000000000000000000000000000000 theg; 01000000000000000000000
000000SYNCPATO O LVDS 0O ORIOORIOOOO0000000000000000000 ther, 000000000000000000000
00000000M 00000000000 LVvDS OO (RIOORIO )IOD O 000000000 000000000000000000 Otpgr; D tpsr2
OOREFCLK 00 000000000000000000000000
Note 6: tr 10 000000000000 00000000000000000000000000000000 (000)00000000000000000
00000000000 00000000000000000000000000 000000000000000 AN-12170000000000
Note 7: Sync 0O0O0C 000000ODO9OIN "H"O OO 90O "L" 000000000 0OSYNCOOOOOOSYNCOOO HIGHO 0000000
0000000 000000000
Note8: 0000000000 DOO0O0ODOOOOOOO
Note 9:  Total Interconnect Jitter Budgetd t;0 0 0000 0000000000000 DS2LVIS 000000000 000000000MD00000000000
000000000000t,000000000000000000000000
Note 10: VOD DO OOO100Q 00O O0DODOOOD000ONOID VOHO VOLOODOOODOOODOO0 00000000 OUTO O OUTO 000000

gooooOooooooooooboo vopoouoooooo 2000000000000C0CCOOOOOOOOOOO
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FIGURE 5. Serializer Input Clock Transition Time
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FIGURE 6. Serializer Setup/Hold Times
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FIGURE 7. Serializer TRI-STATE Test Circuit and Timing
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FIGURE 8. Serializer PLL Lock Time, and PWRDN TRI-STATE Delays
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FIGURE 10. Serializer Delay
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FIGURE 11. Deserializer Delay
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FIGURE 19. Typical ICC vs. Frequency with PRBS-15 Pattern (Transmitter Only)
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FIGURE 20. Typical ICC vs. Frequency with PRBS-15 Pattern (Receiver Only)
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Transmitter Truth Table
TPWDN (Pin 42) DEN (Pin 19) TX PLL Status (Internal) LVDS Outputs (Pins 13 and 14)
L X X Hi Z
H L X Hi Z
H H Not Locked Hi Z
H H Locked Serialized Data with Embedded Clock
_ Receiver Truth Table
RPWDN (Pin 01) | REN (Pin 02) | RX PLL Status (Internal) | ROUTn & RCLK (See Pin Diagram) LOCK (Pin 63)
L X X HiZz Hi Z
) L = PLL Locked;
H L X Hi Z H = PLL Unlocked
H H Not Locked H H
H H Locked Data & CLK Active L
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DS92LV160 DS92Lv18 DO OO OO OO

DS92LV16 vs. DS92LV18 Footprint Changes
Pin Number DS92LV16 DS92LV18
3 CONFIG1 DIN17
18 CONFIG2 DIN16
62 DVDD ROUT16
80 DGND ROUT17

_L_ DGN

DS92LVi160 DS92LV18 I O 0 0D 0 000O0OOD O OO

DVDD
D

(Connect for LV16,

00 (Connect for LV16, 06 leave open for LV18)
leave open for LV18) |
» ROUT16
» ROUT17 (Connect for LV18)
(Connect for LV18)
(Connect for LV186, - -
leave open for LV18) Pin 80 Pin 62
2kQ
VDD —1F—WAN—11 Pin 3
DIN17 =P
(Connect for LV18)
DS92LV16/DS92LV18
PCB Compatibilty Layout
Recommendations
(Connect for LV16,
leave open for LV18)
2kQ
ovoD ——WA\——1 Pin 18

DIN16 =——pee——
(Connect for LV18)

NOTE for DS92LV16 Users:

Pins 3 and 18 are the CONFIG1 and CONFIG2 pins for the
DS92LV16. These were rise/fall clock-edge control pins that are no
longer supported. They must be tied static HIGH and not switched

during normal operation.

Ds92Lvi6 000000 :

DS92LV16 O 3000 18000 CONFIGI O 00O CONFIG2 00000 0000000000 /000
ooddoooooooobboobo0ooooo0bbobooo0o0bo0b000 HIGHOOOOoOOoo0o0oo

oboooboboo

FIGURE 21.
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Top View
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> 0 ¥ &8Z &6Z 222 2D &z 2 2 2 2 0 2 =z
o O = > O > O O O O O > O O O O O O O 9
[+ - - a a o a o o o o [=] [=] o o [s'4 [2'4 - [2'4 o
[N N 1 N Y [ N I N N ) N N I |
80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61
RPWDN* — 1 60 j— DGND
REN — 2 59 |— DGND
DIN17 — 3 58 = DVpp
REFCLK — 4 57 = ROUT7
AVpp —1 5 56 f— ROUT6
AGND — 6 55 = ROUTS
RIN+ — 7 54 f— ROUT4
RIN-=—1 8 53 = DVpp
AGND — 9 52 = DGND
S DS92LV18TVV oo
AVpp —1 11 50 = DVpp
AGND —J 12 49 = RCLK
DO+ =— 13 48 I— ROUT3
DO- —1 14 47 = ROUT2
AVpp —1 15 46 |— ROUT1
AGND —] 16 45 = ROUTO
TCLK =—1 17 44 = DGND
DIN16 — 18 43 = DVpp
DEN—] 19 42 |— TPWDN*
SYNC — 20 41 = DGND
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
rrrrrrrrrrrr T Tl
O T M % 1 O N O @ o0 © o o T & M % I
z Z2 =z zZz zZ Z Z Z = O 0O =z Z Z ~ T = = = -
S o cocoooBooaia@aazzzzzz
o 9 o o ao a
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oooo
0ooo ooo o) 00
1 RPWDN CMOS, 1 RPWDNO "L"00000000000000000000000
000000 00000000 PLLODOO0O0 0000 (Note 1)
2 REN CMOS, T RENO "L" 00000000000 TRI-STATEOOOO O 000
00000 PLLOOOOOO 0000 (OLOCKOOO00000
0 0 )0 (Note 11)
4 REFCLK CMOS, 1 0000000000000000000000
5,10, 11,15 AVDD 0000000000000
6,9,12,16 AGND 000000000000000
7 RIN O LVDS, I 00000000 LVDSO0000000000
8 RIN[J LVDS, I 00000000 LvDSO0O00000000
13 DO LVDS, O 0000000 LVDSO0000000000
14 DO O LVDS, O 0000000 LvDSO0O00000000
17 TCLK CMOS, T 00000000000000000000000DINODOOD
000000000000000 PLLODODO0D000000000
000000 TCLKOOOO000000000 0000000000
0o
19 DEN CMOS, 1 DENO "L" 00000000 00 TRI-SSTATEOOOO 0 0000
000 PLL 000000 0000 O (Note 11)
20 SYNC CMOS, 1 SYNCO "H"00(000)000000000000000000
00000000000000000000000000 SYNCO
0000000000000000000000000000
(Note 11)
3,18,21,22,23, 24, DIN (0:17) CMOS, T 000000000000000000000 (Note 11)
25,26,27, 28,33, 34,
35, 36, 37, 38, 39, 40
29.32 PGND PLL 00000000000
30,31 PVDD PLLOOOO0DO00O00
41,44, 51,52, 59, 60, DGND 000000000000000
61,68
42 TPWDN CMOS, 1 TPWDNO "L"00000000000000000000000
0000000000000 PLLOOOO0O 0000 (Note 11)
43,50, 53, 58, 69 DVDD 0000000000000
45,46,47,48,54,55,|  ROUT (0:17) CMOS,0 |000000000000000000000
56, 57, 62, 64, 65, 66,
67,70, 71,72, 73,80
49 RCLK CMOS,0 |0000000000000000000000000000000
00000000000000 0000000000000 ROUT
[0:17]0000000000000000 000 LveMosO 00
0oo
63 LOCK CMOS,0  |LOCKOO000000 PLLOOO00 0000000 LOCKD
"H" 00000000000 PLLO0000000000"L" 000
00000 00000000000
74,76 PGND PLLOO0000000000
75,77 PVDD PLLODOOO0DO0O00
78 LINE_LE CMOS, 1 LINE_LEO "H"000000000000000000000000
RINO /000000000000000000DO0 /00000
000000000 (Note 11)
79| LOCAL_LE CMOS, T LOCAL_LEO "H"00000000000000000000000
00 DIN([0:17]000 0000000000000 ROUT [0:17]
000000000 (Note 11)
Note 11: 000000 DOO0O000D000OOOO00O0OODOO00O LowdOoodoO
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