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DS25BR100 / DS25BR101

T I3 RER
Device Function Termination Option Available Signal
Conditioning
DS25BR100 Buffer / Repeater Internal 1002 for LVDS inputs 2 Levels: PE and EQ
DS25BR101 Buffer / Repeater External termination required 2 Levels: PE and EQ
DS25BR110 Receiver Internal 100¢2 for LVDS inputs 4 Levels: EQ
DS25BR120 Driver Internal 100€) for LVDS inputs 4 Levels: PE
DS25BR150 Buffer / Repeater Internal 100¢ for LVDS inputs None
ET Y
NSID Package Tape & Reel QTY Package Number
DS25BR100TSD 8 Lead LLP Package 1000 SDAO8A
DS25BR100TSDX 8 Lead LLP Package 4500 SDAO08A
DS25BR101TSD 8 Lead LLP Package 1000 SDAOSA
DS25BR101TSDX 8 Lead LLP Package 4500 SDAOQSA
JoysE
EQ PE
l l
|
IN+ . < — OUT+
IN- = _%_ — OUT-
Note: DS25BR101 T, 100Q O ATHKEIRBIE N TOET,
EVEER
EQ VCC
IN+ DAP ouT+
IN- GND OuT-
PE NC
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Ev£ EVES i ] Hak

EQ 1 AT AaTAYRIRE

IN + 2 AT 1IED LVDS A e

IN — 3 AT A® LVDS AfE

PE 4 AT TV T 7 ARRE

NC 5 7L FKEHAE

OUT — 6 H D LVDS HAr

OuUT + 7 H 7 1IE®D LVDS e

VCC 8 B B

GND DAP I 7T KRR (DAP: Z 47 X2 yF 3wk

HEEY (PE XUV EQ) DEH{ER

EQ PE Equalization Level Pre-emphasis Level
0 0 Low (Approx. 4 dB at 1.56 GHz) Off
0 1 Low (Approx. 4 dB at 1.56 GHz) Medium (Approx. 6 dB at 1.56 GHz)
1 0 Medium (Approx. 8 dB at 1.56 GHz) Off
1 1 Medium (Approx. 8 dB at 1.56 GHz) Medium (Approx. 6 dB at 1.56 GHz)
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DS25BR100 / DS25BR101

X B R TERE Note 4) S i
ATF—EU—MIFEA - REFHAORBITEHSNTOERA, N + 60.0 °C /W
EETIESNEREEARSEZORBESRZSL, o
O1c +123°C/W
%{E%E (VCC) — 03V ~+ 4V ESD ﬁﬁ}j—:
LVCMOS A JEE (EQ. PE)  — 0.3V ~ (Ve + 0.3V) NEET /L (Note 1) = 7kV
LVDS AJJFEE (IN +, IN —) — 03V ~+ 4V Vv s TV (Note 2) = 250V
(DS25BR100) oV ~ 1V Note 1:  AfKET /L, i A HLH JESD22-A114C
LVDS &) A S EE Note2: ~3u « &5 /L, il Bk JESD22-A115-A
DS25BR101
( ) Vee T OOV Nowes:  msmitrmsti . L JESD2-CI01-C
LVDS H/1EE
OuT +. OUT — — 0.3V~ (Ve + 03V p
our+. our ) Vee HOV) e ymmy gt
LVDS Z#) i &+
OUT + ) — (OUT — ov ~1v = = o+
« )/{.D vt = B/ME REE BAME M
LVDS Hi /1554 Bt T
e Sms FBIREE (V, 3.0 33 3.6 \Y%
REGERFARS I e DN
Ay 9 L= GEB AT EE (Vip) .
INSEYE JE 1D.
Pe iR + 150 °C (DS25BR100 D7 )
PRTFILEE B A —65C~+150°C
22— RYVE JE N A b O
ARV —RIREANCZHT @R + 260 °C IR (T,) 40 425 48 C
R —VHHE)) (25°C)
SDA /3y — 2.08W
SDA Rylr—D 16.7mW/ C
FUL—TF T (+ 25 CEMB2T-HH
DC ERHIFHE
FFRCOZRWRY . HESREES M Co IR S LI E P TOMETT (Note 5. 6. 7).
Symbol | Parameter | Conditions | Min | Typ | Max | Units
LVCMOS INPUT DC SPECIFICATIONS (EQ, PE)
\m High Level Input Voltage 20 Vee \4
Vi Low Level Input Voltage GND 0.8 \Y
Iy High Level Input Current Viy=3.6V 0 =10 PA
Ve =3.6V
W Low Level Input Current Viy = GND 0 =10 YA
Ve = 3.6V
" Input Clamp Voltage loL =18 MA, Vo =0V -09 | 1.5 \
LVDS OUTPUT DC SPECIFICATIONS (OUT+, OUT-)
Vob Differential Output Voltage 250 | 350 | 450 mv
AVgy  [Change in Magnitude of Vp, for Complimentary R_=100Q 35 a5 mv
Output States
Vos Offset Voltage 1.05 1.2 | 1.375 \%
AVyg  [Change in Magnitude of Vg for Complimentary R, =100Q a5 a5 iy
Output States
log Output Short Circuit Current (Note 10) OUT to GND, PE=0 -35 -55 mA
OUT to Vg, PE=0 7 55 mA
Cour Output Capacitance Any LVDS Output Pin to GND 1.2 pF
Rout Output Termination Resistor Between OUT+ and OUT- 100 Q
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DC BRI (~o%)

FERLO7RWVIRY . HELEENES M COBIRE/ L LR E R COETY (Note 5. 6. 7).

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

LVDS INPUT DC SPECIFICATIONS (IN+, IN-)

Vo Input Differential Voltage (Note 8) 0 1 \

Viy Differential Input High Threshold Ven = +0.05V or V-0.05V 0 +100 mvV

Vi Differential Input Low Threshold -100 0 mV

Vemr Common Mode Voltage Range Vip =100 mV 0.05 Vee - \

0.05
V= GND or 3.6V +1 +10 A

I IN H

IN Input Current Ve = 3.6V or 0.0V

Cn Input Capacitance Any LVDS Input Pin to GND 1.7 pF

Ry Input Termination Resistor (Note 9) Between IN+ and IN- 100 Q

SUPPLY CURRENT

loe Supply Current EQ=0,PE=0 | | 35 | 43 | mA

Note 4: et IATERIT, IC IR TEELTZD, MEARRRICZR 720, [BEMECHEREME 32 Al RBIEDH DIy MEZ R L ET, Zud, #isdiok
TERACINT, ETHEEBIER I OREN T LI ER MR D5 CZOT S AABNAINBERE T D LR MEA NS LR D EIFFEIRL T
WER A, HEEBIESRIELIE. ZOT ASAARENHERET DERMERLTEY, ZNLEBA &M TIEIOT SAAEHALRNISITEELT
<ITEEW,

Note 5: ERAVFMEDORIL, HEREWESRIMCHEMLIGGIRGESNORMEARL COET, 2L, ERAFHERPI R CRICAE L E/IEEL TH
LHEITEDRYTIEHVER A, REMTHEMETHY . ZOMERIEL TWDH DO TIEIHEE A,

Note 6: 7/ \AADEUANRIVALEREZIELERZL TOET, T AMRAOE VDL EREZALERLTOET, Vop. AVep BAOEET S~
T IVREIERELL TOET,

Note 7:  fRFEMHIZ, Voo =+ 33V, Ty =+ 25°CT, BRORIELTRL /KRS T DHERENESAE T Cofed FTRENME D DT A— S O S el A
LTHED, HIEHETIEHVEE A,

Note 8:  AJ)ZEMEE (Vip): DS25BR100 Tid, AJRIED 1V IZHIRS TV EY, DS25BR101 Tid, FEIRAEEDD GND ETOHPANDHSDD Vip
BYR—PSHTOET,

Note 9: A JJ#&H#HEHT (Rpy): DS25BR100 Tik, WD 100Q AN LS TEED LVDS X7 ICRHIELCWET, DS25BRI0I Tlk, TR
BEPITOET,

Note 10: H /) FEHEENE (og) ITRESOHARL, VAT A FIXEIROTND DO HERLTNET,
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DS25BR100 / DS25BR101

AC ESHIFFE mNote 13)
FFREOZRWOIRY . HESEBIERAF COEIRAEE IR EFIH TOMETY (Note 11, 12),
Symbol | Parameter | Conditions | Min | Typ | Max | Units
LVDS OUTPUT AC SPECIFICATIONS (OUT+, OUT-)
teHiD Differential Propagation Delay High to Low R = 1000 350 465 ps
tpLHD Differential Propagation Delay Low to High LT 350 465 ps
tskp1 Pulse Skew ltp 1o — tpip! (Note 14) 45 100 ps
tako2 Part to Part Skew (Note 15) 45 150 ps
t Rise Time 80 150 S
T , R, = 100Q P
tor Fall Time 80 150 ps
JITTER PERFORMANCE WITH PE = OFF AND EQ = LOW (Figures 6, 7)
t Vip =350 mV 2.5 Gb| 0.5 1
BIA I Random Jitter (RMS Value) VID — 12V pS ps
tRuon Input Test Channel D C?MI: F'§Z
(Note 16) ock (RZ) 3.125 Gbps 0.5 1 ps
PE=0,EQ=0
t V|p =350 mV 2.5Gb 1 16
LDHA 1 Deterministic Jitter (Peak to Peak) VID — 12V Liad iad
toson Input Test Channel D em=
K28.5 (NRZ) 3.125 Gbps 11 31 ps
(Note 17)
PE=0,EQ=0
t Vip =350 mV 2.5 Gb 0.03 | 0.09 [ UI
TIA I Total Jitter (Peak to Peak) VlD — 12V pS PP
trza Input Test Channel D M=
PRBS-23 (NR2) 3.125 Gbps 0.06 | 0.14 | Ulpp
(Note 18)
PE=0,EQ=0
JITTER PERFORMANCE WITH PE = OFF AND EQ = MEDIUM (Figures 6, 7)
t Vip =350 mV 2. . 1
BB Random Jitter (RMS Value) VlD 10V 5 Gops °5 pe
tayen Input Test Channel E M= -
Clock (RZ) 3.125 Gbps 0.5 1 ps
(Note 16)
PE=0,EQ=1
It Vip =350 mV 2.5 Gb 10 29
DIB 1 Deterministic Jitter (Peak to Peak) VID Y ps Bs
tpyon Input Test Channel E Kzg ; NRZ 5
(Note 17) 5 ) 3.125 Gbps 27 43 ps
PE=0,EQ=1
t V|p =350 mV . . . ]
B Total Jitter (Peak to Peak) VID 1 2\r/n 25 Gops 007 | 012 i
trzs Input Test Channel E M= -
PRBS-23 (NRZ) 3.125 Gbps 0.12 | 0.17 Ulpp
(Note 18)
PE=0,EQ=1
JITTER PERFORMANCE WITH PE = MEDIUM AND EQ = LOW (Figures 5, 7)
tasic Random Jitter (RMS Value) Vip =350 mV 2.5 Gbps 0.5 1 ps
thusc Input Test Channel D Vew=1.2V
Output Test Channel B Clock (RZ) 3.125 Gbps 0.5 1 ps
(Note 16) PE=1,EQ=0
thyic Deterministic Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps 29 57 ps
touec Input Test Channel D Vem=1.2V
Output Test Channel B K28.5 (NRZ) 3.125 Gbps 29 51 ps
(Note 17) PE=1,EQ=0
tryic Total Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps 0.10 | 0.19 | Ulpp
trisc Input Test Channel D Vem=1.2V
Output Test Channel B PRBS-23 (NR2) 3.125 Gbps 013 | 0.22 | Ulpp
(Note 18) PE=1,EQ=0
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AC BRI Note 13) (05%)

FERLOZRWVIRY . HELTENES M COBIRE L LR E R COETY (Note 11, 12),

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

JITTER PERFORMANCE WITH PE = MEDIUM AND EQ = MEDIUM (Figures 5, 7)

try1D Random Jitter (RMS Value) Vip =350 mV 2.5 Gbps 0.5 1.1 ps

tron Input Test Channel E Veu=1.2V
Output Test Channel B Clock (RZ) 3.125 Gbps 0.5 1 ps
(Note 16) PE=1,EQ=1

thu1p Deterministic Jitter (Peak to Peak) Vip =350 mV 2.5 Gbps a4 77 ps

touen Input Test Channel E Vew=1.2V
Output Test Channel B K28.5 (NRZ) 3.125 Gbps 46 98 ps
(Note 17) PE=1,EQ=1

o Total Jitter (Peak to Peak) V|p =350 mV 2.5 Gbps 0.13 | 0.20 | Ulpp

tron Input Test Channel E Ve =1.2V
Output Test Channel B PRBS-23 (NRZ) 3.125 Gbps 0.19 | 0.30 | Ulpp
(Note 18) PE=1,EQ=1

Note 11: BERAVFMEORIL, HEREWESRMECHEA LGS IURGESNARMEARL COET, 2L, BRI ER CRICEELE B EL O
SHEITZORYTIHV E A, REMEIFHEMETHY, ZOEERIEL TWDLOTIEHYEEA,

Note 12: RFEfHIL, Ve =+ 33V, Ty =+ 25°CT, REORFEZFHGL 72Ul 881 MR EESA: T CTOlch \TREVED &5/ 3T A— 4 D ILUEM AR
LTHEY, REETIHVEE A,

Note 13: {EARMIIRFED A C LV RFES N CODIET, EERHZIITHREBRIIITo TWEE A,

Note 14: tggp. [tprup — tpuipl 1. FIT ¥ RADNLE ERDTy DL E FRY Ty VL DO OIRIHRIER I DO 72D K& SERL TWET,

Note 15: T NARAMIAF 2 — tgipy 1T, BUESITODEBMRMGEIERS I O i/ MEL e RIE O EL L TE RSO ET, AT, R OT /A RICH
U Vee MRS TNT, BWEREREB N CIREEZEN 5 CUNOSEIC#E A S ET,

Note 16: EAN/ TLEMEHL T/ry /(G5 0TyY T, 1500 [E153 QAN TAORFECTHIE, AJMEBIRITER 352y TR AT S ET,

Note 17: 1100000101 (K28.5 +F 7274 ) £ 0011111010 (K28.5 — F¥ 774 ) D/ 34— DAL HE TRER, AJMEBIISE R +50 23R

Hsnxd,

Note 18: bANTLZMBHLTT A/ —T, 3500 [y OEAN T LAOBFETRIE, ANESRICER Ty HdERESET,
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DS25BR100 / DS25BR101

DC FALEIE
VOH
IN+ OouT+
Power Supply l\ l\
R D RL
Power Supply
IN- OUT-
VoL
FIGURE 1. Differential Driver DC Test Circuit
AC TRAMEBRE ULV E
N+ TN N ouT+
Signal Generator R D RL
IN- ouT-
FIGURE 2. Differential Driver AC Test Circuit
Note: DS25BR101 Tid, M3 100Q ARSI T,
IN vdiff=ov W W
+
TPLHD TPHLD
ouT vdiff=0V
A A
FIGURE 3. Propagation Delay Timing Diagram
+V
oD 80% 4~ X 80%
Vdiff = (QUT+) - (OUT-) ov
20% 20%
_VOD
[~ TLHT - THLT

FIGURE 4. LVDS Output Transition Times
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TEST CHARACTERIZATION TEST
CHANNEL BOARD CHANNEL
50 DS25BR100 500
Microstrip Microstrip
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!

0
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FIGURE 5. Pre-emphasis and Equalization Performance Test Circuit
SMHT D 100Q AT HIRALIET T,

H--

PATTERN
GENERATOR

AAA
vy

iHo-

ooy

vy

<
<
<

500
Microstrip

TEST CHARACTERIZATION
CHANNEL BOARD
500 DS25BR100 50
Microstrip Microstrip

=)

=)

500
Microstrip

OSCILLOSCOPE

OSCILLOSCOPE

Note: DS25BR101 Tl

100Q2 Diff.
Stripline

FIGURE 7. Test Channel Description

FIGURE 6. Equalization Performance Test Circuit
SMHT D 100Q AN HEIREALIET T,
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DS25BR100 / DS25BR101

HEBFrRILOELEYE

REBRTF v 1L, RY2F K PCL-FR-370 73 % —h /PCL-FRP-
370 7V VIR (BB 3.7, FFEIERE 0.02) 2 AL TR

WELELE, Ty UREBROZEB AN v 7T A DIGRIFTIKD
HWYTT, F—RE (W) =53b, Fro7 () =53V, &
E(B) =163V,

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 2.7 2.8
B 20 2.6 3.5 -4.1 -4.8 5.5 -5.6
o] 30 -4.3 -5.7 7.0 -8.2 9.4 9.7
D 15 -1.6 22 27 32 37 -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
TINA ADENE HRHIZFE L, DS25BR101 OB ~DFEHEHHEE 200mil A&
i) N R N ¢ A B o
ARLRTT—R —ED=NF Ry - MREY T DS25BR101 ZfF 45584

DS25BR100/101 (X7EBIA NG EEATE, ACKHAELIZ
DC AT, DS25BR100/101 1A SjaErT—R)
INFEPHT, HHpH AR ZB N T3 (LVPECL, LVDS,
CML) & DC fEATEET, WD 3 SOOI — KR 2E8NT
AED DC FEGORERIZRLTNET,

DS25BR100 DA J71% 100 Q OIEFUC LV NE TRISNTE
D, 72T SAAMERE, BRI OHI, AR oA
DRENEEHELTOET, DS25BRI101 THRZ% D AC PEBEATS
BT, IMTF DA SR Z T SA AN SO A BEZR BRI
BLiETDMENRHYET, 0402F721XZENLL F OV AXDSMT

OuUT-

100¢2 Differential T-Line

1%, BT Ay - RETRE PO TELIL, E5mBEICxT5
R R NRICIMA D ERHVET, ZHTA L A —
B AT D H — ORI E IR PR v Y — 2 2
JALTLEEWY, 2 90 DS25BR101 A ST BDIBDAEHL—
OB INCER T 2581, TEd DS25BR101 78
ARE B NOT RN RET LA HELELET, OFED,
TVNER EHEIZ 1 BB OT NAREREL, TV MK
HO, 1 FEBOT HSAAOTS FIZ2 FEH DT A AZTFHEL
FT, ZOIHTTBHE, ATEOFERENR TV RO E L
S LR FARK) T,

DS25BR100

Typical LVDS Driver DC-Coupled Interface to DS25BR100 Input

CML3.3V or CML2.5V

Vee

500 500
ouT+

OuUT-

100Q2 Differential T-Line

DS25BR100

Typical CML Driver DC-Coupled Interface to DS25BR100 Input
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TFINA ZADEME (-o%)

LVPECL LVDS

Driver 100Q Differential T-Line Receiver
ouT+ IN+

1002

150-250Q

Typical LVPECL Driver DC-Coupled Interface to DS25BR100 Input
Note: DS25BR101 Tit, SMHFD 100Q ASHEEHIWLE T,
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DS25BR100 / DS25BR101

TFINA ZADEME (-o%)
HAME27—R

DS25BR100/101 % LVDS A HERL-F 52 ILET,
ZDOFNRA AT —HRHIRF LA E DFEEIL L — N2 DC fEA T

DORFEFZRLTNET, ZZTIEL T —"DA S A —4
VANMRKENERELTOET,
E—RATIOHIFAIL LVDS B IZHERLL 7o AJ1E BTkt
TELINRSTCOET R, RO H T2 —RAEEANTD
AN, s DOLy—R_OFT —H— e TF =v I T5IIZLT
FZEW,

XFET, RO 3 HOOINF, —EHRZEBIRTA/NED DC #iG

OouT+

10002 Differential T-Line

QO
OouUT-

CML or
LVPECL or
LVDS

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

IZEAEDZEFRTANNOITE

12
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4.50 I I .
w/ PE and/or EQ Vee=3.3V
Q375 / Ta=25°C |
8 J NRZ PRBS-7
o N Y TJ=025U1
w 3,00
g 225 \\
£ N ~
a \\ \
§ 1.50 AN w/oPEand EQ —]
= \\\
0
0 6 12 18 24 30

Maximum Data Rate as a Function of CAT5e (Belden

gasomy '

O

CAT5e LENGTH (m)

1700A) Length

A 2.5 Gbps NRZ PRBS-7 After 60"
Differential FR-4 Stripline
V:125 mV / DIV, H:75 ps / DIV

75 G0psie

L P R E O N

A 3.125 Gbps NRZ PRBS-7 After 60"
Differential FR-4 Stripline
V:125 mV / DIV, H:50 ps / DIV

50.00psiv]

450 , |
w/ PE and/or EQ
7 375 /
8
= T
w 300 A .
< \ \
v
< 225 N
) \ wlo PE and EQ
/
2 1.50 —
g Vee=3.3V
075} Ta=25°C A,
= NRZ PRBS-7 I
TJ=0.5Ul
0 |
0 6 12 18 24 30

CAT5e LENGTH (m)

Maximum Data Rate as a Function of CAT5e (Belden
1700A) Length

GRomg L g

BIROMYL i b i T 00ps

An Equalized (with PE and EQ) 2.5 Gbps NRZ PRBS-7
After The 40" Input and 20" Output Differential Stripline
(FIGURE 5)

V:125 mV / DIV, H:75 ps / DIV

GO L g

An Equalized (with PE and EQ) 3.125 Gbps NRZ PRBS-7
After The 40" Input and 20" Output Differential Stripline
(FIGURE 5)

V:125 mV / DIV, H:50 ps / DIV
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DS25BR100 / DS25BR101

REBRITHRE (oo%)
150 :
Vg =33V
— T,=25C
125 A -
g NRZ PRBS-7
% EQ =Low
= 100 PE=Off -
;
2
2 75 — 20" FR4 Stripline
@
¥ s0
2 ¢ 10" FR4 Stripline
P \/\\L
o 25 /
0
0 08 1.6 24 32 40

DATA RATE (Gbps)

Total Jitter as a Function of Data Rate

150 T
Ve =33V
7 125} T,=25°C
A= NRZ PRBS-7
b 2.5 Gbps
E 100} PE=O0ff
:,
-
< 75
a
@ 30" FR4, EQ = Medium
¥ 50 \
2J 15" FR4, EQ = LOW /\'/
= _/
© 25 \
[
0
025 040 055 070 0.85 1.00

DIFFERENTIAL INPUT VOLTAGE (V)

Total Jitter as a Function of Input Amplitude

50 T T T
PE = Medium, EQ = Any

- ® 3
<
E
= 40 PE = Off, EQ = Any
z
L
¢ /
g 35
[
%
o 30
o
?

25 | Vec=3.3V

Ta=25°C

20
0

0.4 0.8 1.2 1.6 2.0

FREQUENCY (GHz)

Power Supply Current as a Function of Frequency

150
Ve =33V
— , o Tp=25°C
é 125 40" FR4 Stripine —— \R7 PRBS.7 ]
x / EQ = Medium
= 100 PE =0Off ]
'_
5 X /] \
2
S5 75
; \Y
[
u 30" FR4 Stripline
f 50 | \v/
g / 20" FR}l Stripline  Ln A
= 25 /r
0 /\/\b
0 0.8 16 24 3.2 4.0
DATA RATE (Gbps)

Total Jitter as a Function of Data Rate

150 T
Vee = 3.3v
—_ T,=25°C
= A
:é 125 NRZ PRBS-7
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