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Random Lock Times for the SCAN921226
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Mean 3.0 Us
Minimum 0.43 Us
Conditions: PRBS 2!°, VO 3.3V
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DINO Held Low-DIN1 Held High Creates an RMT Pattern

Clko_ 1 | [ ]
, CLK1 DIN4 CLKO
11—
Ch1 100mV M 5.00ns Ch2.5 2.40V

DIN4 Held Low-DIN5 Held High Creates an RMT Pattern

CLKO | T

, CLK1 DN t1ko
1—
Ch1 100mV M 5.00ns Ch2.s" 2.40V

DIN8 Held Low-DIN9 Held High Creates an RMT Pattern

FIGURE 1. RMT Patterns Seen on the Bus LVDS Serial Output
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Symbol | Parameter Conditions | Min | Typ | Max | Units
SERIALIZER LVCMOS/LVTTL DC SPECIFICATIONS (apply to DINO-9, TCLK, PWRDN, TCLK_R/F, SYNC1, SYNC2, DEN)
Viu High Level Input Voltage 2.0 Vee v
ViL Low Level Input Voltage GND 0.8 v
Ver Input Clamp Voltage Icp OO 18 mA 0os8 | O15 v
Iy Input Current VinO 0Vor3.6V 010 + 1 o 10 MA
DESERIALIZER LVCMOS/LVTTL DC SPECIFICATIONS (apply to pins PWRDN, RCLK_R/F, REN, REFCLK 0 inputs; apply to
pins ROUT, RCLK, LOCK O outputs)
Vi High Level Input Voltage 2.0 Vee \Y%
ViL Low Level Input Voltage GND 0.8 \%
Ver Input Clamp Voltage Icp OO 18 mA goe62| 015 v
Iin Input Current VinQ OVor 3.6V o 1o 1 01s MA
Vou High Level Output Voltage IogOO 9mA 2.2 3.0 Vee v
VoL Low Level Output Voltage Ior O 9mA GND 0.25 0.5 A%
Ios Output Short Circuit Current vouTO ov 01s 047 | O85 mA
Ios Output Short Circuit Current, oi1s 070 | O 100 mA
TDO output
loz TRI-STATE Output Current | PWRDN or RENO 0.8V, Voyurd OVorVCC | 010 | = 0.1 | 010 | pA
SERIALIZER Bus LVDS DC SPECIFICATIONS (apply to pins DO O and DO O )
Vob E)Du(t)pgt I)il(f]f)e(r)eréla)ll Voltage RLO 27Q, Figure 17 200 290 mv
AVop Output Differential Voltage 35 mv
Unbalance
Vos Offset Voltage 1.05 1.1 1.3 \Y%
AVog Offset Voltage Unbalance 4.8 35 mV
Tos Output Short Circuit Current | DO 0V, DIN 0 High,PWRDN and DEN 0 2.4V 0s6 | 09 | mA
Ioz TRI-STATE Output Current PWRDN or DEN O 0.8V, DO 0 0V or VCC o 10 + 1 o 10 MA
Iox Power-Off Output Current vcco ov,DO0 0V or 3.6V O 20 1 025 MA

www.national.com/JPN/
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00000 (ooo)
oooooobooooobOoooOobobooobboooboo
Symbol| Parameter Conditions | Min | Typ | Max |Units
DESERIALIZER Bus LVDS DC SPECIFICATIONS (apply to pins RIO and RIO )
VTH Differential Threshold High vceMadno 1.1v 06 050 | mv
Voltage
VTL Differential Threshold Low 0 50 012 mv
Voltage
Iy Input Current Vin OO 2.4V, Ve O 3.6V or 0V 010 + 1 010 | pA
Vind 0V, Ve O 3.6V or 0V 10 |£005| 010 | pA
SERIALIZER SUPPLY CURRENT (apply to pins DVCC and AVCC)
Icep Serializer Supply Current RL O 27Q fO 30 MHz 45 60 mA
Worst Case Figure 2 fO 80 MHz 90 105 mA
Iccxp | Serializer Supply Current PWRDN O 0.8V, fO 80MHz 02 1.0 mA
Powerdown
DESERIALIZER SUPPLY CURRENT (apply to pins DVCC and AVCC)
Iccr Deserializer Supply Current C.O 15pF fO 30 MHz 50 75 mA
Worst Case Figure 3 fO 80 MHz 100 120 mA
Iccxr | Deserializer Supply Current PWRDNO 0.8V, REN [ 0.8V 0.36 1.0 mA
Powerdown
SCAN CIRCUITRY DC SPECIFICATIONS, SERIALIZER AND DESERIALIZER (applies to SCAN pins as noted)
Vin High Level Input Voltage Ve O 3.0 to 3.6V, pins TCK, TMS, TDI, and TRST 2.0 Vee v
ViL Low Level Input Voltage Vee O 3.0 to 3.6V, pins TCK, TMS, TDI, and TRST | GND 0.8 A%
1 1 1 0 3. Ic 00 1 A, pins TCK, TMS, TDI
Ve nput Clamp Voltage Veed 3.0V, I 8 mA, pins TCK, S, s 0085 | 015 v
and TRST
Iig Input Current VeeO 3.6V, Vi O 3.6V, pins TCK, TMS, TDI, and
1 010 | pA
TRST
I, Input Current Vee O 3.6V, Vi O 0.0V, TCK Input o 10 01 bA
IR Input Current VeeO 3.6V, Vi O 0V, pins TMS, TDI, and TRST 020 010 MA
Von High Level Output Voltage Vec O 3.0V, Igg 00 12 mA, TDO output 22 2.6 \%
VoL Low Level Output Voltage VeeO 3.0V, I O 12 mA, TDO output 0.3 0.5 \
Ios Output Short Circuit Current Vee O 3.6V, Voyrd 0.0V, TDO output oi1s 09 | 0120 | mA
Ioz TRI-STATE Output Current PWRDN or REN [0 0.8V, VO 0V or VCC 010 0 g10 | pA
gooooono Tk 0D ooonoooooog
oooooobooooboobOoobooboboooobboooboo
Symbol Parameter Conditions Min Typ Max Units
trep Transmit Clock Period 12.5 T 333 ns
treIn Transmit Clock High Time 0.4T 0.5T 0.6T ns
trerL Transmit Clock Low Time 0.4T 0.5T 0.6T ns
tCLKT TCLK Input Transition Time 3 6 ns
tyrr TCLK Input Jitter 150 ps (RMS)
godooooonooooon
ooooooboobooboobOooooboboooboboooboo
Symbol Parameter Conditions Min Typ Max Units
tLLHT Bus LVDS LOW-tO-High RL 0 27Q 0.2 0.4 s
Transition Time Cp O 10pF to GND ’ ’
: Figure 4
tLhLT Bus LVDS High-to-Low su
Transition Time (Note 4) 025 04 ns

www.national.com/JPN/ 6
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0000000000 00000000000000000000

Symbol Parameter Conditions Min Typ Max Units

tIs DIN (0-9) Setup to TCLK Ry O 27Q, 0 ns
C. O 10pF to GND
t DIN (0-9) Hold from TCLK L= %P

DIH (0-9) Figure 7 4.0 ns

tHZD DO+ HIGH to RL 0 27Q 5 3 10 ns

TRI-STATE Delay Cr, O 10pF to GND

Figure 8

tLZD DO+ LOW to g

TRI-STATE Delay (Note 5) 3 10 s
tZHD DO+ TRI-STATE to

HIGH Delay > 10 ns
t71D DO+ TRI-STATE to

LOW Delay 6.5 10 ns
tgpw SYNC Pulse Width RO 27Q S*ttep ns
¢ Seriali R Figure 10 * *

PLD erializer PLL Lock Time 510*tpcp 513*ttcp ns
tsp Serializer Delay Ry O 27Q, Figure 11 trecpd 1.0 | tpepd 2.5 | tpepd 3.5 ns
toJiT Deterministic Jitter Ry O 27Q, O 130 0 40 0 60 ps
tRyTT Random Jitter CLO 10pF 80 MHz

to GND, 6 10 ps (RMS)
(Note 6)
0ooooodo REFCLK OO OOOOOOooo
O00o0o0oobooooodDbOopooU0DbOoOoogbobUoooDooo
Symbol Parameter Conditions Min Typ Max Units
tRECP REFCLK Period 12.5 T 33.3 ns

tREDC REFCLK Duty Cycle 30 50 70 O

tRFCP / tTCP Ratio of REFCLK to TCLK 95 1 105

tRFTT REFCLK Transition Time 3 6 ns

goooooobooooooooo
000o0o0oobooooodDbOopooU0DOOobOoogDbbUooooo
Symbol Parameter Conditions Pin/Freq. Min Typ Max Units
tRcp Rec.elver out Clock tRpP O trep RCLK 125 333 ns
Period Figure 11
tcLe CMOS/TTL Low-to-High | CL O 15 pF Rout(0-9), 12 4
Transition Time Figure 5 LOCK, ’ s
tcg. | CMOS/TTL High-to-Low RCLK
. . 1.1 4 ns
Transition Time
tbp Deserializer Delay All Temp./ All Freq. 1.75*tgcp O 125 | L75*tgep O 5.0( L75*tgcp O 85| ns
Figure 12 Room Temp./3.3V/30MHz 175%pep 0 225 | 1.75%pep 0 50| 175%ep 80| ns
Room Temp./3.3V/80MHz L75%tgep 225 | L75*tgep 0 5.0( L75%*tgcp U 80| ns
tROS ROUT Data Valid before | Figure 13 RCLK . N
RCLK 30MHz 0.4 tRCP 0.5 tRCP ns
RCLK
80MHz 0‘35*tRCP O'S*tRCP ns
tROH ROUT Data valid after Figure 13 30MHz O 0.4*tpcp 0 0.5*tgcp ns
RCLK 80MHz 0 O.35*tRCP 0 O'S*tRCP ns
tRDC RCLK Duty Cycle 45 50 55 0

7 www.national.com/JPN/
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gbooooboooooboobood (ooo)
000000000000000000000000000000

Symbol Parameter Conditions Pin/Freq. Min Typ Max Units
tHzR HIGH to TRI-STATE Delay Figure 14 Rout(0-9) 2.8 10 ns
tLzR LOW to TRI-STATE Delay 2.8 10 ns
t7HR TRI-STATE to HIGH Delay 4.2 10 ns
t7LR TRI-STATE to LOW Delay 4.2 10 ns
tbsr1 Deserializer PLL Lock Figure 15 30MHz 1.7 35 Ms

Time from PWRDWN Figure 16
(with SYNCPAT) (Note 7) 80MHz 1.0 25 Hs
thsr2 Deserializer PLL Lock time 30MHz 0.65 1.5 ps
from SYNCPAT SOMHz 029 0.8 s
t TRI-STATE to HIGH Del —_—
ZHLK S o HIGH Delay LOCK 3.7 12 ns
(power-up)
trnmir | Ideal Noise Margin Right Figure 20 80 MHz 0 350 ps
tanmrL | Ideal Noise Margin Left Figure 20 80 MHz O 385 ps
SCAN O O0O0O0O0OO

Symbol Parameter Conditions Min Typ Max Units

fmax Maximum TCK Clock Frequency | Ry O 500Q, C; O 35 pF 25.0 50.0 MHz

tg TDIto TCK,Hor L 1.0 ns

ty TDIto TCK,Hor L 2.0 ns

tg TMS to TCK, Hor L 2.5 ns

tg TMS to TCK, Hor L 1.5 ns

tw TCK Pulse Width, H or L 10.0 ns

tw TRST Pulse Width, L 2.5 ns

tREC Recovery Time, TRST to TCK 2.0 ns

Notel: O0OO0OO0OO0OO0OO0OO0OO0OOO0O0OO0OCOOOOOOOOOOOOOOOOOO0OOOOOOOOCOOOOOOOOOOOOOOOOOO0OO0O0O00O0
goooooboooooooooo0ooboooboo0oooooooob0ooooOooOOOOOO0O0OODoCcoOboOoOoooo

Note2: TypO0O Ve0 33VOT,025000000

Note 3: O0O0000000O0OCOOOOOCOOOOOCOOOOOCOOOOCOOOOOOOOOCOOOO0O0O0O0O00O0O0000000 vobOAvVoDOVTHO
VILOOOOOoOOooooooooooooo

Note 4: ty; 000 t,y; 000000000000000000000000000000

Note 5: 0000000 TRI-STATEOOOOOOOOO0O0O0O0OOOOO PLLOOOOOOOOOOOOOOOOO0O00O0O00O000O0O0O000000

Note6: tp 00 000000O0O00O0O0OOOOOOOOOOOOOOOOO

Note7: REFCLK O0O0O0000O0O00000O0O0O0000O (SYNCPAT)OOOODOOO0OO00000O0 PLLOOOOOODOO tpgpiU tpsroD0 0000
00000000000 tpgg, 000 tphgr, HOOOOOOO O OO0O0O000D0O0000O thgg, 000000000 OO0OOO00O0O00000O0OOO00O0
0000000000 b000000000000000000000000000000000000000000000 tpgg, 00000000000
gooobooooo0oooobOOooboOobob000b000 ROODRO)OOOOOOOOOOOOOOOOOOOOOO0 (SYNCPAT)ODOOOOOBOOBODOO
ooooa

Note 8: O 00O000000O0OO000000OO000DOO0OOO0O0OO00000COO0O00000 (0O00)H)DOoooOoooooooooooooo

0000000000000000000000D000000000000000
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TCLK

0DD Dy

EVEN Dy

FIGURE 2. “ Worst Case” Serializer ICC Test Pattern

RCLK

0DD Ryy7

EVEN Ryt

FIGURE 3. “ Worst Case” Deserializer ICC Test Pattern

10 pF t )
$ LLKHT LHLT
Vaist = (Dg4) = (Dg-)
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