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INO 2 oo 00 LVDS 0000
INO 3 oo 00 LVDS 0000
EQI 4 oo 000000000
NC 5 0o 0oooo
OUT[ 6 0O 00 LVDS 0 000
ouT D 7 oo 00 LVDs 0000
vCe 8 oo 0ooo
GND DAP oo 000000 00 (DAP: 000000000 )

0000 (EQOD EQ1) 00000

EQ1 EQO Equalization Level
0 0 Off
0 1 Low (Approx. 4 dB at 1.56 GHz)
1 0 Medium (Approx. 8 dB at 1.56 GHz)
1 1 High (Approx. 16 dB at 1.56 GHz)
Ooodoooon
NSID Function Available Equalization Available Pre-emphasis
Levels Levels
DS25BR100TSD Buffer/Repeater Low / Medium Off / Medium
DS25BR110TSD Receiver Off / Low / Medium / High NA
DS25BR120TSD Driver NA Off / Low / Medium / High
DS25BR150TSD Buffer/Repeater NA NA
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Symbol ] Parameter | Conditions I Min I Typ I Max | Units
LVCMOS INPUT DC SPECIFICATIONS (EQO, EQ1)
Vi High Level Input Voltage 2.0 Vee V.
Vi Low Level Input Voltage GND 0.8 \
Iy High Level Input Current ) Viy=3.6V 0 +10 pA
Vee = 3.6V
[ Low Level Input Current Vin =GND 0 +10 pA
Ve =3.6V
Voo Input Clamp Voltage lcu =-18 MA, Vo = 0V 09 | -15 \
LVDS OUTPUT DC SPECIFICATIONS (OUT+, OUT-)
Voo Differential Output Voltage 250 350 450 mV
i i i R, = 100Q
AVgp Change in Magnitude of V, for Complimentary L .35 35 mv
Output States
Vos Offset Voltage 1.05 1.2 | 1.375 \
AVqg Change in Magnitude of Vg4 for Complimentary R_=100Q 35 35 mv
Output States
los Output Short Circuit Current (Note 8) OUT to GND -35 -55 mA
' OUT to Vg 7 55 | mA
Cout Output Capacitance Any LVDS Output Pin to GND 1.2 pF
Rout Output Termination Resistor Between OUT+ and OUT- 100 Q

www.national.com/jpn/

011449S¢sd



DS25BR110
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Symboll Parameter Conditions | Min | Typ I Max ]Units
LVDS INPUT DC SPECIFICATIONS (IN+, IN-)
Vio Input Differential Voltage 0 1 \Y
V1 Differential Input High Threshold Veu = +0.05V or V:-0.05V 0 +100 | mV
Vo Differential Input Low Threshold ) -100 mv
Vemr | Common Mode Voltage Range Vip =100 mV 0.05 Vee - \Y
0.05
I Input Current V|y=3.6Vorov +1 +10 pA
Vee =3.6Vorov
Cn Input Capacitance Any LVDS Input Pin to GND 1.7 pF
Rin Input Termination Resistor Between IN+ and IN- 100 Q
SUPPLY CURRENT
locc  |Supply Current EQ0=0,EQ1=0 | [ 35 ] 43 [ ma
Note4: 0O0DOO0OO0ICOODOO0OOO0000O0O0OO000O000COO0OOOOOOOO0OO0O0000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000
Note5: 000000000000 000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
Note6: 0000000000 O0O00O0O00000000000O0O0000000000000000000000000VepdAVep 00000000000
0000000000000
Note7: 00000V OO33VOT,00250000000000000000000000000000000000000000000000000
0o0o0o00000000o0o0
Note8: DODO0DD (Ipg) J0O0D0DD00OO0ODONOOOOOOOODOOONDOOOOODO
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ACOO0O0O0O (Note11)
0000000000000000000000000000000 (Note90 10)

Symbol | Parameter | Conditions [ Min | Typ [ Max [ units
LVDS OUTPUT AC SPECIFICATIONS (OUT+, OUT-)
teHLD Differential Propagation Delay High to Low A = 1000 350 | 465 ps
toup | Differential Propagation Delay Low to High L 350 | 465 ps
tsko1 Pulse Skew Itp 1 — tpy, pl (Note 12) 45 100 ps
tsko2 Part to Part Skew (Note 13) 45 150 ps
t Rise Time 80 150 S
L . R, = 100Q d
tr Fall Time - 80 150 ps
JITTER PERFORMANCE WITH EQ = OFF
t V,p =350 mV . .
BIA__IRandom Jitter (RMS Value) V'D 1oy 2.5 Gbps 0.5 ! ps
Riza  |No Test Channels CTM IZ F.!Z
(Note 14) ock (RZ) 3.125 Gbps 0.5 1 ps
EQ0=0,EQ1=0
t Vp =350 mV .
BJA__IDpeterministic Jitter (Peak to Peak) V"D iy 2\r/n 2.5 Gbps " 40 Ps
bsea  |No Test Channels K;g ; NRZ
(Note 15) -5 (NR2) 3.125 Gbps 11 47 ps
EQ0=0,EQ1=0
t V|5 =350 mV . X R |
I8 L Total Jitter (Peak to Peak) o 2\;" 2.5 Gbps 0.05 | 0.16 | Ulep
truza No Test Channels Pg‘g; 2‘3 NRZ |
(Note 16) 23 (NRZ)  |3.125 Gbps 0.08 | 020 | Ulp
EQ0=0,EQ1=0
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gooooobobooobo0oO0obooOoooOooooOobObO00b0Od (Note ot 10)

Symbol | Parameter Conditions [ Min [ Typ [ Max [ units
JITTER PERFORMANCE WITH EQ = LOW (Figures 5 and 6 )
t V|p =350 mV . .
ZRIB_ | Random Jitter (RMS Value) p=350m 2.5 Gops 05 | 1 ind
%28 |Test Channel D Vou =12V
Clock (RZ) 3.125 Gbps 0.5 1 ps

(Note 14) EQ0=1,EQ1=0
t V5 = 350 mV .
DJB__1Deterministic Jitter (Peak to Peak) o 2.5 Gbps ! 16 ps
fouzs | Test Channel D x?é 5 (1@/2) 3.125Gb 1 | 31

(Note 15) EQ0=1,EQ1=0 | i i
t Vp =350 mV 2.5 Gb .0 0. Ul
N8 lotal Jitter (Peak to Peak) VID 1oy Ll 0.03 i PP
truzs Test Channel D oM

(Note 16)

EQ0=1,EQ1=1

PRBS-23 (NRZ 12 . 14 | u

(Note 16) PR32 écn =)0 3.125 Gbps 0.06 | 0.14 | Ulpp
JITTER PERFORMANCE WITH EQ = MEDIUM (Figures 5 and 6 )
t Vo = 350 mV 2.5Gb 0. 1
RIC  IRandom Jitter (RMS Value) I ps S iad
20 |Test Channel £ \c/foMc: (1F:122\)/ 3.125 Gy 05 | 1

(Note 14) EQ0=0,EQ1=1 | e ' P
t Vo = 350 mV .
DIC  Ipeterministic Jitter (Peak to Peak) © m 2.5 Gbps 10 29 ps
020 |Test Channel E x% Z (1N2RVZ) 3.125 Gb 27 | 43

(Note 15) EQ0=0,EQI=1 | Pe P
t V. =350 mV 25Gb . 12 |ul
e votal Jitter (Peak to Peak) o iad 0071 © P-P
e |Test Channel E :CR%; 125YNRZ) 3.125 Gb 012 | 017 | ui

(Note 16) EQ0=0,EQ1=1 | P ' " a
JITTER PERFORMANCE WITH EQ = HIGH (Figures 5 and 6)
t Vo = 350 mV . . .
RID__{Random Jitter (RMS Value) D m 2.5 Gbps 16 21 ps
hzo | Test Channel F \c;(lz:c: (L(?)I 3.125 Gb, 17 | 23

(Note 14) EQO=1,EQ1=1 | P ' P
t Vo, = 350 mV 2. 4
BIP__ 1 Deterministic Jitter (Peak to Peak) 0 5 Gbps 30 2 p°
020 |Test Channel F \é% s (1N2RVZ) 3.125 Gby 43 | 50

. . S

(Note 15) EQO=1,EQ1 =1 P i
t Vo = 350 mV . . . ul
D I Total Jitter (Peak to Peak) D m 2.5 Gops 0.14 1 027 | Uler
tueo  [Test Channel F Vo =12V

PRBS-23 (NRZ)  |3.125 Gbps 019 | 028 | Ulpyp
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IN+ OUT+
I Power Supply l— I\

I Power Supply IT R D § R

OuUT-

FIGURE 1. Differential Driver DC Test Circuit

ACOO00O0000ODOOODO

IN+ OouT+
Signal Generator R D
IN- OouT-
FIGURE 2. Differential Driver AC Test Circuit
IN vdiff=0v v W
+
TPLH[V TPHLD
ouT vdiff=0V
A A
FIGURE 3. Propagation Delay Timing Diagram
+V | |
opb 80%
Vdiff = (OUT+) - (OUT-)
20%
'VOD
TLHT - THLT

FIGURE 4. LVDS Output Transition Times
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TEST CHARACTERIZATION
CHANNEL BOARD
500 DS25BR110 500
Microstrip Microstrip
—H H--C = = )oHH-
PATTERN s
GENERATOR b3 OSCILLOSCOPE
— H =) = HH
500 50Q
Microstrip Microstrip

FIGURE 5. Equalization Performance Test Circuit

AAA

YVvVY
Q
L=1" L=1"
o] e = ] =

FIGURE 6. Test Channel Description
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Test Channel Length Insertion Loss (dB)
(inches) 500 MHz 750 MHz 1000 MHz 1250 MHz 1500 MHz 1560 MHz
A 10 -1.2 1.7 2.0 2.4 27 2.8
B 20 2.6 35 4.1 -4.8 5.5 -5.6
c 30 -4.3 5.7 7.0 8.2 9.4 9.7
D 15 -1.6 2.2 27 3.2 3.7 -3.8
E 30 3.4 -4.5 5.6 6.6 7.7 7.9
F 60 7.8 -10.3 -12.4 -14.5 -16.6 -17.0
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Typical LVDS Driver DC-Coupled Interface to DS25BR110 Input

100Q2 Differential T-Line

CML3.3V or CML2.5V
Vce
50Q 50Q
OUT+
T
OUT-

Typical CML Driver DC-Coupled Interface to DS25BR110 Input

\ OUT+

100Q2 Differential T-Line

100Q Differential T-Line

LVPECL

OuT-
50Q

Typical LVPECL Driver DC-Coupled Interface to DS25BR110 Input

50Q

DS25BR110

DS25BR110

IN+

DS25BR110

www.national.com/jpn/

011449S¢sd



DS25BR110

0000000 (ooo)

goooooooo

DS25BR1100 LVDS O OO0 OO00OOO0O0O000O0O00O00O000O00OOOODOOOO0OO0000O pcoboboooboooon
jjboooooooooooooooo pcobooooooooooobooobooooooooobobooooobooooobooooo
gooooboocoooooooooooooooooodo Lvbsodoooooooooooooobooooobooboooooo
goobooooooooooo0o0ooobobobooobOo0oooboooob00oooo0ooobo o

100Q2 Differential T-Line
OUT+
CML or
DS25BR110 100Q LVPECL or
LVDS
@
ouT-

Typical DS25BR110 Output DC-Coupled Interface to an LVDS, CML or LVPECL Receiver
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500.0mv; : : ; : : ; 7% O0psiiv SO0OMY i T Oopsp

A 2.5 Gbps NRZ PRBS-7 After 70" An Equalized 2.5 Gbps NRZ PRBS-7 After 70"
Differential FR-4 Stripline Differential FR-4 Stripline
V:100 mV / DIV, H:75 ps / DIV V:100 mV / DIV, H:75 ps / DIV

B80T | T T T T T T . Shglomy g

50.00ps/dliv-

~500.0mYy ; 50.00psitiv- <500.0my

A 3.125 Gbps NRZ PRBS-7 After 70" An Equalized 3.125 Gbps NRZ PRBS-7 After 70"
Differential FR-4 Stripline Differential FR-4 Stripline
V:100 mV / DIV, H:50 ps / DIV V:100 mV / DIV, H:50 ps / DIV
150 . 150 :
Voo =33V Veo=33V
- T,=25°C | — T,=25C |
8 1% NR% PRBS-7 8 125 NR’% PRBS-7
& EQ = Off & EQ = Low
£ 100 E 100
S 5
2 2
3 75 3 757 20"FR4 Stripline
7] 7]
% % £ 0 4 10" FR4 Stripli
P4 2 \/ " tripline
5 25 o~ ] '6 V\L
o e 25 / L =
0
0 0.8 1.6 24 32 40 0o 0.8 16 24 3.2 4.0
DATA RATE (Gbps) DATA RATE (Gbps)
Total Jitter as a Function of Data Rate Total Jitter as a Function of Data Rate
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Order Number DS25BR110TSD
NS Package Number SDA0OSA
(See AN-1187 for PCB Design and Assembly Recommendations)
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