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AR i —65C~+150C  HERMBNMERHY
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B S 4 — SRR (+ 25 TR ) BRTEIRTEIE (Vee) 003336V
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DC BEX B4 (Note 5, 6. 7)
FFRLORONIRY | HESED 1S o> BRI AR & B {1 DR e 2 % 52
Symbol | Parameter | Conditions | Min | Typ | Max | Units
LVCMOS DC SPECIFICATIONS
Vi High Level Input Voltage 2.0 Vee \Y
Vi Low Level Input Voltage GND 0.8 \%
Iy High Level Input Current Viy = 3.6V 40 175 250 HA
Vo = 3.6V
h Low Level Input Current Vin = GND 0 10 YA
Veo = 3.6V
Veo Input Clamp Voltage lop =18 MA, Vo = 0V -09 | -15 \
LVDS INPUT DC SPECIFICATIONS
Vo Input Differential Voltage 0 1 \
Viy Differential Input High Threshold Ven = +0.05V or V-0.05V 0 +100 mvV
Vo Differential Input Low Threshold -100 0 mV
Vewr Common Mode Voltage Range Vip=100 mV 0.05 Vee - \'
0.05
Viy =+3.6V or 0V +1 +10 A
I IN M
N Input Current Ve = 3.6V or OV
Cin Input Capacitance Any LVDS Input Pin to GND 1.7 pF
R Input Termination Resistor Between IN+ and IN- 100 Q
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DS25CP102

DC ES M Note 5. 6. 7)(oo%)
Krst DRV RY . HESEEM RSO B E L S B VEE PR E 2542,

Symbol | Parameter | Conditions Min Typ | Max | Units

LVDS OUTPUT DC SPECIFICATIONS

Vop Differential Output Voltage 250 350 450 mV

AVy, |Change in Magnitude of Vg, for Complimentary R_=100Q 85 a5 mvV
Output States

Vos Offset Voltage 1.05 1.2 | 1.375 \Y

AVog  [Change in Magnitude of Vg for Complimentary R, =100Q 35 45 mV
Output States

los Output Short Circuit Current (Note 8) OUT to GND -35 -55 mA

OUT to V¢ 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

SUPPLY CURRENT

lec Supply Current PE = OFF, EQ = OFF 77 90 mA

loez Supply Current with Outputs Disabled ENO=EN1=0 23 29 mA

Note 4: et A TERIT, IC IR TEAELTZD, EARRRICZR-720, [BEMECHEREME T3 2 Al REIEDH DUy MEZ /R L ET, ZAud, #isdieok
AN, ETHERBE R OREN T DI ER M EBR 25 CZOT SA ABEIHERET D LA N LR ZEIEFIRL T
WER A, HEEEBIESRIELIE. ZOT ASAARENHERET D ERMERLTEY, ZNLEBA T TIEIOT SAREHALRNISITEELT
<TZEW,

Note 5:  EXIMFHEORIT, HEERBHESRMECHEALIZG S ICRESNOREELTRL COET, 7220, BERNFHECIERR THICET L EITEEL T
LHBIFT ORI TIIHVET A, REMIMEEMTHY, ZOMERIEL T LHLDTIIHY ER A,

Note 6: T \AADEUVICFHAVALBIRAELTERLTOET, FAARAOEL DL TEREZALERELTOET, Vop. AVep UADEEITT
CTTIURERRELL TET,

Note 7:  RFEfHIZ., Voo =+ 33V, Ty =+ 25°CT, WRORELTLL /MRS T DHEREIESAE T COid FTREM OB DT A— 2 D LUl &R
LTHEY, RIEHETIEIHVEE A,

Note 8: I JJEAREIL (Iog) ITKRESDHEKL, VAT AFEZEROTEND N MDA EHKL TNET,
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AC EX I Note 11)
Bt DRV RY . HESEENESME O BIRE L LB ER IR E 2 %S, (Note 9, 10)

Symbol | Parameter | Conditions | Min | Typ | Max | Units
LVDS OUTPUT AC SPECIFICATIONS
tpLHD Differential Propagation Delay Low to 365 500 ps
High
- - - - R, =100Q
tenin Differential Propagation Delay High to 345 500 ps
Low
takp1 Pulse Skew ltp ip — tpyp! (Note 12) 20 55 ps
tekoe Channel to Channel Skew (Note 13) 12 25 ps
tskps Part to Part Skew , (Note 14) 50 150 ps
! Rise Time 65 120 S
— , R, = 1000 P
it Fall Time 65 120 ps
ton Output Enable Time ENn = LH to output active 20 us
torr Output Disable Time ENn = HL to output inactive 12 ns
tseL Select Time SELn LH or HL to output 3.5 12 ns
JITTER PERFORMANCE WITH EQ = Off, PE = Off (Figure 5)
TRyt Random Jitter (RMS Value) Vip =350 mV 2.5 Gbps 0.5 1 ps
trys No Test Channels Vem =12V
(Note 15) Clock (R2) 3.125 Gbps 05 | 1 ps
tous Deterministic Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps 6 22 ps
tpue No Test Channels Ve =12V
(Note 16) K28.5 (NRZ) 8.125 Gbps 6 | 22 | ps
tr Total Jitter (Peak to Peak) V|p =350 mV 2.5 Gbps 0.03 | 008 | Ulpp
tryo No Test Channels Vew=1.2V 3,125 Gb 005 | 011 | ui
(Note 17) PRBS-23 (NRZ) ' ps - : P-p
JITTER PERFORMANCE WITH EQ = Off, PE = On ((Notes 6, 9) )
trute Random Jitter (RMS Value) V|p =350 mV 2.5 Gbps 0.5 1 ps
truzs Test Channel B Ve =12V
(Note 15) Clock (RZ) 3.125 Gbps 0.5 1 ps
tosie Deterministic Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps 3 12 ps
toues Test Channel B Vem=1.2V
(Note 16) K28.5 (NRZ) 3.125 Gbps 3 12 ps
s Total Jitter (Peak to Peak) V|p =350 mV 2.5 Gbps 0.03 | 006 | Ulpp
triom Test Channel B Vey=1.2V
(Note 17) PRBS-23 (NRZ) 3.125 Gbps 0.04 | 0.09 | Ulpp
JITTER PERFORMANCE WITH EQ = On, PE = Off ((Notes 7, 8) )
tru1D Random Jitter (RMS Value) Vip =350 mV 2.5 Gbps 0.5 1 ps
tron Test Channel D Vey=1.2V
(Note 15) Clock (R2) 3.125 Gbps 0.5 1 ps
touip Deterministic Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps 16 24 ps
toueo Test Channel D Vey=1.2V
(Note 16) K28.5 (NRZ) 3.125 Gbps 12 24 ps
try1p Total Jitter (Peak to Peak) V|p =350 mV 2.5 Gbps 0.07 | 0.11 Ulpp
Test Channel D Vey = 1.2V
R oM 3.125 Gbps 007 | 011 | Ulpp

(Note 17)

PRBS-23 (NRZ)
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DS25CP102

AC ESHIFE Note 11) (53%)
FERLOZRWIRY . HELTEWVE S 0 FEIR R I S EhE S FRIR A %1 4, (Note 9. 10)

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

JITTER PERFORMANCE WITH EQ = On, PE = On ((Notes 9, 9) )

try1BD Random Jitter (RMS Value) Vp =350 mV 2.5 Gbps 0.5 1 ps
truzm0 Input Test Channel D Voy=1.2V
Output Test Channel B Clock (RZ) 3.125 Gbps 0.5 1 ps
{Note 15)
to1BD Deterministic Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps 14 31 ps
touem0 Input Test Channel D Vey=1.2V
Output Test Channel B K28.5 (NRZ) 3.125 Gbps 6 21 ps
{Note 16)
18D Total Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps 0.08 | 0.15 | Ulpp
tr.1280 Input Test Channel D Veu =12V
Output Test Channel B PRBS-23 (NRZ) 3.125 Gbps 0.10 | 0.16 | Ulpp
(Note 17)
Note 9: EXIMFMEORIT, HERBESMECHEALIZG A ICRIESNORMEEARL COET, 7220, ERNFHECER CRICAEL EITEEL b
AT T ORI TIEH ERA, REMEITHEEMETHY, ZOEERIEL TWDLOTIEHY EEA,
Note 10: REMEIE, Voo =+ 33V, Ty =+ 25 CT, RROREMEZINL 2RI B DHERENESRME T CORb mTiEMEDH S/ 3T A—2 0 Stk %
LTHEY, PREHETEHIEEA,
Note 11:  {EAREITEEMEDOFHIEIC KV IRFES IV COBIET, BERICB I BRI T TOEE A,
Note 12: tgkp. Itprup — tpuipl 7 VYA AF2—Id, RF Y FADNH ERYTy PN E TR Ty VL O ORIRER DD KESERL TOET,
Note 13: F ¥ /L MAF¥2— tggpy 1F. TH—RF¥RL « E=RORF ¥ IVLOM (W0 1 DOAIDEH T~ ) OIEHERIER I D 7EZF LT
WET (tpLap F72H teprp)o
Note 14: T A AMIAF 22— tgps 1T, BUESH TV DEBYRIGRIER I O/ IMEL B KB O ZEL L TE RSN ET, AT, BRI OT S ARIZH
U Vee BEHGENTCNT, BIEREERBAN CIRE 2D S CUNOSBEITEASNET,
Note 15: EAN/ TAEMEHL CT/ry /(G5 0OTy YT, 1,500 [F53 OEAN T LD RFECTHIE, ANMEHIRITER 322y TR E S ET,
Note 16: 1100000101 (K28.5 +F+¥F2% ) & 0011111010 (K28.5 —F 577 ) D8Z— DB TRER, ANE SIS K5y 235
HEnET,
Note 17: EARN TFAEMEHLTT A% =T, 3,500 153 DEAN ZAD BB THIE, ANEZIRICER T2V y A3 HESET,
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FIGURE 1. Differential Driver DC Test Circuit
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FIGURE 4. LVDS Output Transition Times
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TEST DS25CP102 TEST
CHANNEL CHARACTERIZATION BOARD CHANNEL
500 2 DS25CP102 500
Microstrip Microstrip
- HP T O =T -
PATTERN P4
GENERATOR b4
- H O T =0T oHH
500 500
Microstrip Microstrip
FIGURE 8. Pre-Emphasis and Equalization Performance Test Circuit
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FIGURE 9. Test Channel Block Diagram
HERFrRIILOBEXEE

HERTF v 1 VI1TRYZF R PCL-FR-370 3% —b /PCL-FRP-
T IERE 0.02) Af# LTl
ELELE, TmyUEAROEBAN) T T4 OFRITIRD

370 VSV I BE (B 3.7,

EBVTT, PL—2lE (W) = 5L, Froy7 (S) =5,

&S (B) =16 IV

OSCILLOSCOPE

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 55 5.6
C 30 -4.3 5.7 7.0 8.2 9.4 9.7
D 15 -1.6 22 27 3.2 37 -3.8
E 30 -3.4 -4.5 -5.6 -6.6 77 7.9
F 60 7.8 -10.3 -12.4 -14.5 -16.6 -17.0
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PEeERREA
DS25CP102 i, @8 FR-4 FVNEB DO 7T —

RV =T NCEDRETORZON =T 7 BLOR ZRAUh - A0 FTH,

TABLE 1. Switch Configuration Truth Table

AT P77 3.125Gbps D 2 X 2 LVDS F V4L - /m

SEL1 SELO ouT1 ouTo
0 0 INO INO
0 1 INO IN1
1 0 IN1 INO
1 1 IN1 IN1

TABLE 2. Output Enable Truth Table

EN1 ENO OouT1 ouTo
0 0 Disabled Disabled
0 1 Disabled Enabled
1 0 Enabled Disabled
1 1 Enabled Enabled

EHIT, DS25CP102 [IFEEF V2T 7 ADAY | A7,
ZEAATAV LT DT | AT EGVEZ L B0 E DHEIERTT,

BEITIIVI7ORAERER

T, ROFIL, EBEFVZL 77 ABLIOZE(aTA T

7 OUTO &1 OUTH
$#E > (PE) DIREE FUTIVI7IR - LRI
0 *+7
1 v

EIETVIL T 7V A« LAYLDER

SZHEAASAPV T EBER

A7 INO KU INT
fl#EY (EQ) DikEE 1354925 LR
0 *7
! v

AEATATAD T« LAYL DRI
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DS25CP102 1ZZ=BIASME ZEHE A TE, AC #EE %% DC
FEAMMEHCY, DS25CP102 1A JaErE— R AHE T
HY, HHWDH KRR FEENRF 4N (LVPECL, LVDS, CML)

LVDS DS25CP102
Driver 1000 Differential T-Line Receiver
1000

Typical LVDS Driver DC-Coupled Interface to DS25CP102 Input

CML3.3V or CML2.5V

Driver
Vee
DS25CP102
500 500 100Q Differential T-Line Receiver
ouT+ N+
100Q
! ouT- IN-
Typical CML Driver DC-Coupled Interface to DS25CP102 Input
LVPECL LVDS

OUT+

Typical LVPECL Driver DC-Coupled Interface to DS25CP102 Input

Driver 100Q2 Differential T-Line

L DCFEATEET, WD 3 DOXNI R/ BN T AL
D DC FHEDRERZRLTWET, DS25CP102 DA ST,
100Q DHPUTIVNE TSN QDI EICEEL KRS
W,

Receiver
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WO,

HAM3T71—R

DS25CP102 X LVDS BICHERL 7-F B &2H L ET, o
HINE—ARAI7R21EE A E DZEFIL ~— NI DC #ESTEET,
—HRE 7R ZEEL S — XD DC FEA DONFFIE TR
LTWET, ZITEHLY—NOANALE—F VAR KENE

DS25CP102
Driver
OUT+

100Q Differential T-Line

BELTWET, 1ZEAEDEFRIANNDOIETE—RATID
FaPHIT LVDS B ICHEILL 7= A B F SRS TED I
TWETHR, HEEDA L 27 2 — 2% B AT HENIT, Hx oL
= RDOT =AY — e F 7T HIHNILTIEEN,

Differential
Receiver

IN+

CML or
LVPECL or
LVDS

Typical DS25CP102 Output DC-Coupled Interface to an LVDS, CML or LVPECL Receiver

www.national.com/jpn/

12




RRETIERERFE
60 :
Vee=3.3V
| Ta=25°C
0" NRZ PRBS-7
— EQ = Off
& 4| PE=Of
14
w
E 10
=
2
5 20
e
10
. v’\_\/‘\
0 08 16 24 32 40

DATA RATE (Gbps)

Total Jitter as a Function of Data Rate

TOTAL JITTER (ps)

Total Jitter as a Function of Input Common Mode

RESIDUAL JITTER (ps)

Residual Jitter as a Function of Data Rate, FR4 Stripline

60

50 -

40

30

20

10

120

-
[=1
o

(=]
o

[o2]
o

IS
o

N
o

I
Vee=3.3V

Ta=25°C
3.125 Gbps
| NRZ PRBS-7

VID =350 mv
PE = Off

- EQ=0ff

0 0.66

1.32

1.98 264

33

INPUT COMMON MODE VOLTAGE (V)

Voltage
T
Vee=3.3V
Ta=25°C
NRZ PRBS7
PE = ON
40" FR4 Stripline
30" FR4 Stripline \\
\ 20" FR4 Stripline
— \27—4‘
0 0.8 1.6 24 3.2 4.0

DATA RATE (Gbps)

Length and PE Level

120 .
Vee=3.3V
| Ta=25°C
. 1001 Rz PRBS?
& EQ=0ON
5 80
w 20" FR4 Stripline
= \
o 60 10" FR4 Stripline
& 40
20 / \
v .
0
0 0.8 16 24 32 40
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Length and EQ Level
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E Dual Buffer
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w
&
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'
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60
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Supply Current as a Function of Data Rate and PE Level
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DS25CP102

RRHTHERERHE (oo%)

R T P B

A 3.125 Gbps NRZ PRBS-7 without PE or EQ
After 2" Differential FR-4 Stripline
H: 50 ps / DIV, V: 100 mV / DIV

Sdnl g

A 3.125 Gbps NRZ PRBS-7 without PE or EQ
After 40" Differential FR-4 Stripline
H: 50 ps / DIV, V: 100 mV / DIV

A 3.125 Gbps NRZ PRBS-7 with PE
After 40" Differential FR-4 Stripline
H: 50 ps / DIV, V: 100 mV / DIV
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RECOMMENDED LAND PATTERN

@ 2.6

DIMENSIONS ARE IN MILLIMETERS
DIMENSIONS N () FOR REFERENCE ONLY

118

PIN 1 INDEX AREA 0.8 MAX‘]‘—’ PIN 11D ke—D02.6+0.1

P (0.1) n | 4

i[ (45"xo.25)1 oooo
g ’*’1677 ! gs
i ] I g

4+0.1 d 4x [1.5 —ilf 7771777 ,E,
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4101 A .25%0.
(8] L S

SQA16A (Rev A)
Order Number DS25CP102TSQ
NS Package Number SQA16A
(See AN-1187 for PCB Design and Assembly Recommendations)
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