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17110

+3.3V to +5.0V, 300Mbps LED Driver

1 Introduction

1.1 General Description

The 7110 is a high-speed LED driver
designed for low-cost optical fiber based
transmission systems. Data rates up to
300Mbps can be achieved depending on
the LED used.

The differential PECL inputs can be
shaped by applying resistors between
pulse width adjustment pins and ground.
This adjustment is continuous over a +

500ps range to compensate the LED
unbalanced ‘turn on’ and ‘turn off’ time. A
peaking and clamp circuit is implemented
in i7110 to enhance speed performance
and connecting external RC network
performs this function.

The 7110 can switch a wide range of
current SmA to 120mA into typical
LEDs. To minimize the effects of
temperature on LED output power, the
device's modulation current can be set via
two external resistors to increase with a
temperature coefficient from 800ppm/c to
10000ppm/c.

Complementary current outputs help to
maintain a constant supply current,

1.2 Applications

FDDI

SDH STM-1
SONET OC-3
Fast Ethernet
Fiber Channel

3 Features

Data rates up to 300 Mbps,
depending on LED.

+5 V to +3.3 V operation.
Programmable output current from
5mA to 120mA.

Peaking circuit giving rise and fall
time < 700ps.

Clamping circuit enhances turn off
time.

Resistor programmable
compensation for temperature
dependence of LED output.

PECL input with optional pulse width
adjustment.

Support most LED types.

Support output current disable ability.
Single Chip solution, available in
TSSOP20 or QSOP16.

R T RS R P SR SRS

S

1.4 Ordering Information

reducing EMI and supply noise generated

by the transmitter module, and the current Part no. Package

is disabled if pin Disa is Pulled high. The . i oy

i7110 is packaged in QSOP16 and I7110-ES 16-pin QSOP
TSSOP20. 17110-EP 20-pin TSSOP

© 2002 i Create Technologies Corporation Page 1
This document contains preliminary information on product but not yet fully characterized. |CR-DS-0200004

iCreate Technol ogies Corporation reserves the right to change the specification in any manner without notice.



17110

2 Pin Configuration and Definition

2.1 Pin Configuration

TSSOP20

QSOP16 . .
PWANC] O —] GNDA PWAN 1 GNDA
PWAP [ 1 DISA PWAP 1 DISA
DINP [ ] IOUTB DINP 1 IOUTB
DINN 1 10UT DINN 1 IoUT
vrRer O [I7110-ES |+ |out VREE 17110-EP [ 1ouT
RSET2[] [] PEAK RSET2 [ 1 PEAK
RSET1 1 VDDC RSET1 1 VDDC
VDDA ] VDDD VDDA 1 VvDDD

NC 1 NC
Figure 1. 17110 pin configuration
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2.2 Pin Definition

; TSSOP20 | QSOP16 o
Pin Name ; ; Description
Pin No. Pin No.
NC 1 - Not connected
PWAN 2 1 Inverse pulse width adjustment input
Differential pulse width adjustment input. Allows continuous
PWAP 3 2 , ) .
adjustment of input data pulse width
DINP 4 Non inverting data input pin
DINN 4 Inverting data input pin
VREE 6 5 Input rgference voltage. Connect VREF to DINN for single
ended input
Temperature  compensation adjustment pin.  Allows
RSET2 7 6 temperature dependence of LED light output to be reduced or
removed
RSET1 Set nominal LED drive current
VDDA 9 8 Power pin, connect to most positive supply
NC 10 - Not connected
NC 11 - Not connected
VDDD 12 9 Power pin, connect to most positive supply
VDDC LED shorting pin, connect to most positive supply. Speeds
13 10 .
LED switch off
PEAK 14 11 Connection for pre-emphasis or peaking circuit
IOUT 15,16 12,13 Driver output
IOUTB 17 14 Connect a resistor between this pin and VCC
DISA 18 15 Control pin for disable current-out
GNDA 19 16 Ground pin

© 2002 i Create Technologies Corporation
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3 Block Diagram

DINP

DINN

VREF

RSET?2

PWAP PWAN GNDA DISA

Pul
Inpu Wuidstﬁ Driver
Buffer Adjus
Bandgap
& Bias Circuit
Current Peaking &
Modulation Clamping
RSET1 VDDA VDDD VDDC
Figure 2. i7110 block diagram
4  Electrical Specifications
4.1 Recommended Operating Conditions
Parameter Symbol Rating Unit
Power Supply VCC 3.0t05.5 \%
Operating Ambient TA -40 to 85

Page 4

This document contains preliminary information on product but not yet fully characterized.
iCreate Technologies Corporation reserves the right to change the specification in any manner without notice.

IOUTB

IOUT

PEAK

© 2002 iCresate Technologies Corporation

|CR-DS-0200004



17110

4.2 DC Electrical Characteristics

(VCC=30Vtob55V, TA=-40 to85

, unless otherwise noted. Temperature coefficients are referenced

to TA=+25 . Typical values are at TA=+25 ,VCC=3.3V)

Symbol Parameter Min Typ Max Units
VIN_H Input high voltage level VCC-1.0 - VCC-0.8 V
Vin_L Input low voltage level VCC-2.0 - VCC-1.8 \Y
IOUT_ON LED drive current 5 - 120 mA
IOUT_OFF LED off current - - 50 uA
VREF Voltage reference VCC-1.6 VCC-14 | VCC-1.03 V
VLEDH LED headroom voltage - - 2 V

4.3 AC Electrical Characteristics

(VCC=30Vtob5V, TA =-40

to 85

, unless otherwise noted. Temperature coefficients are

referenced to TA = +25 . Typical values are at TA=+25 ,VCC =3.3V)

Symbol Parameter Min Typ Max Units
LED tr LED drive rise time - 0.7 1 ns
LED t¢ LED drive fall time - 0.7 1 ns
PEAK tr Peaking current rise time - - 1 ns
PEAK t¢ Peaking current fall time - - 1 ns
13%5) Supply current - lLep+10 lLep+20 mA
© 2002 iCreate Technologies Corporation Page5
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4.4 Typical Operating Curve

(17110 characteristic curve tested at VCC=3.3V , 5V. IOUT, IOUTB connect 10Q resistor to VCC, VREF is

floating , DINP connects to VCC, DINN connects to GND)

Modulation Current VS RSET1VCC=3.3V

MODULATION CURRENT WS RRSET!

Modulation Current VS RSET2 VCC=3.3V

MODULATION CURRENT %5 RRSETZ

120 : : : : : 140 | | |
e R S S S g I SR S—
£ | ! ! ! ! E ! | |
= 1 1 1 1 0  =E 1N E-------- A [ [ —
Ll S e B SRR = 10 | | |
o 1 1 1 1 1 LLI 1 1 |
el 1 1 1 1 1 i ! ! !
= 1 1 1 1 1 % BD ________ ‘: _________ :‘ ________ ': ________ =
o BOr§---1-----1 - e el R O ' | |
= 1 1 1 ] ] 1 1 |
= | | | | | 5 BOfp----oodeemeo-e- R EEEEEEES .
g A0F-%--- T----- am----- R r----- T---- - % . . .
= | | | | | = a0r%------ P (ER dmmeo o -
(] 1 1 1 1 1 1 1 1
] . S e e b R S : : :
= | ' : : : EOO0f--WNgoodormeoe R hnt RECEERES :
0 : : : . : . :
0 20 4%RSETE13EIW ) ]BIII 100 120 10 0 0 a0
onm RRSETZ (kohm
Figure 3 .
9 Figure 5
Modulation Current VS RSET1 VCC=5V Modulation Current VS RSET2 VCC=5V
MODULATION CURRENT %5 RESET RODULATION CLIRRENT WS RRSET2
140 T T T T T 140 T T
120 ---- N S E— A . ] S R S F— -
z | | ! ! : E ' !
100tk ---- fmm--- - ----- r----- T----- = 100f-----m e R T .
= | | 1 1 1 -
LUl ! ! 1 1 1 L
D: 1 1 1 1 1 n_' P i
o i ' P o Sy c B - 1= - e - - -
: 1 1 1 L] 1
L 1 1 1 L L H
= 1 1 1 = i :
o] it Pt 17T o Brg------- iTTTmT s [
= : : : 5 i i
i [ [ [ _"' :
= : v H =, '
= ] ] ] = 1
] ' ' ' (= '
= 0 b-o--Mg oo e = - R - - -
1 1 | : :
80 100 120 O 10 =0 30 40

RRZETT (kahm) RRSETZ (kohemi

Figure 4 Figure 6
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4.5 Temperature Compensation Contour Plot

(17110 characteristic curve , relationship between modulation current with RSET1 & RSET2. IOUT, IOUTB
connect 10Q resistor to VCC, VREF is floating , DINP connects to VCC, DINN connects to GND )

100 066 ‘ \ 100066 \

\ N
\ 10mA 10mA ]

: N\
: \
£ N ~ A\
5 N -
O 10060 \\ Woy00pe \ \‘_ H
l% '40mA 2 \ \\ 40mA
& i 60mA x \\$
—~ ~
L e — A ~ 80mA
5.‘100mA — ~~\100mA ——
120mA [ ——— 0mA
100 : : 100
100 1000 10000 100000 100 1000 10000 1000
RRSET2(ohm) RRSE T @ h)m
Figure7. Tj= 50 degree Figure8. Tj= 75egree
100 0po-6 \ in 100 t i —]
\ 10mA
| 1omA
B
s
= \ 3
C c
& 10060 \ \\_mmA B oroope ~s
: AN e || | 2 \
\ N ‘ ' N SN 1
\\.. soma \‘Fsom
\-\wUmA mia 100mA == |
T 120mA T=120mA
100 10
100 1000 10000 100000 100 1000 oo 10000 10000
RRIH hm)
Figure 9. Tj = 100degree Figure 10 Tj = 125 degree
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4.6 Detail Description

ThélpoOovaf lexiub d e h el The VREF o ssimpkdfyt the
modul ati onenoiftddiddedy ENLl i gbompati bl e ieapdederFor :
Thei ricdiesitgon®3 39 Vow c onneheceh psutgtind@! N&ndo nt
supplhyd. Cpr ov u dteadl 2 0 noA DI NNi ryeé @tRIEFh¥REdi ricsuc
modul ation current. designed to drive other

Fi gllseh-ows$ ycpabh | octikago

i 7110, c.wvmprw.hlsaalsd_g:ajp LED Drive

mo d u | @lt o wdna kainmed @ imi ¢ ¢

an npwtf p e ws edatdhj ensftum ¢ Thewossds RRSEANARRSES&t!

block and the output dyEQreigue aptdetmp ecmd e«
The simplified ap@allicat
shoRBSEGTGanesket wRETIN

Reference-Voltage GeneGNadaemRRSEdBnebéeseRSE

The r efoelrtgangtaecitpuoy an"d RSETZ.
single-ended input reference voltage VREF.

and Temperatur

PWAP PWAN GND GND DISA

DINP S m S IOUTB
Inpu width Driver
Buffer Adjust

DINN _— //]'

o)
C
—

Bandgap
VREF
_ PEAK
Current Peaking &
RSET2 Modulation Clamping
RSET1 VDDA VDDD VDDC
Figure-11
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current increases. calcul ated approxi mately

Given the wvarious ienterdependencies of the dr
c.urrReRrStE,a'rllaRSET_Br.dat!p Peak current (Amps): VCC
wi tthe mgpteuo cemp s ait o o tit
Figure-12 Decay (seconds): CPEAK?™*(
Ty pivadfluo&P E AaKn R P E AaKB .

. . operation are:

Peaking Function

To i mpr otver hLtBéxa no p tdi

funcpeakiing i n¢la@ddd i n RPEAK

i's not required, then the pin PEAK should be

CPEAK
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LED Cl amping, Laser Drdovnitnign uo 45s0l0yp sovteor +a5 00 p s
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i ncluded on the 1 7tluwlO vion eogrgiedl®0 . 76 F F&EQAECcEINt he
oftfi mfen.d hfeu n citeincanb hysei dir r e ¢ o nendehreedt tmue g temp é m eschbt
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i nt e ramaidd maund U lc hya rage tied to ground for maxin
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LED.
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| eaving the VDDC connections floating.

< O "~ oo

LED Drive Pulse Width Adjustment (PWA)
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on the PWA pins shapes the input pul se
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5 Typical Application Circuits

5.1 QSSOP16 Application Circuit

U1
R4 Rn vce Velo
I||—|:I*1 PWAN GND _|_—?
R5 Rp ICG :: D1
0.1uF
H=—=—2{rwar  oisa RI. ="M Leo
[DIN® 3
DINP IOUTB
[DIN- 4 DINN IoUT 13
c6 || 10nF
IH H M3 | VREF louT |2
R C1
—+— 6 1Res2 peak U ————
R6 Rset2 vce
7 10
REST1 vDDC |
Vel
o 8 09 co —/ ©3
VDDA VDDD e 0.01uF

R8
Rset1 _1 Cc4 C5
0.01uF] 0.1uF

i7110_QSOP16

undershoot / overshoot can be optimized by Cl & R2.

Typical C1=20pF ;
Typical C1=10pF ;

R2=0 ohm @3V.
R2=100 ohm @5V.

Rest2 : Temperature compensation adjustment.

Restl : Set nominal

LED drive current.

Rn & Rp : Pulse width adjustment.

Figure 13.
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5.2 TSSOP20 Application Circuit

U1
o—1 NC NC 20 o
R4 Rn vce vee
| 21 PwAN GND N s
R5 Rp c6 N/ D1
I||—|:I—3 PWAP DISA —O1uF v LED
DINZE 41 binp IouTB
[DIN- > DINN louT €
-I||—|C6 I—mnF 6 VREF louT 2
R C1
11— ’ | REST2 PEAK |4 — H
R6 Rset2 vce
8 | REST1 vopc (2 g
—l— J— c3
9 12 c2
VDDA VDDD 0AuF 0.01uF
Rset1 C5
10 1 = =
0.01uF[ O. 1u NC NC ——H

i7110_TSSOP20

undershoot / overshoot can be optimized by Cl1 & R2.
Typical C1=20pF ; R2=0 ohm @3V.
Typical C1=10pF ; R2=100 ohm @5V.
Rest2 : Temperature compensation adjustment.
Restl : Set nominal LED drive current.
Rn & Rp : Pulse width adjustment.
Figure 14
Page 12 © 2002 iCreate Technologies Corporation
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6 Package Outline

6.1 Package Outline - 16-pin QSOP

STMBOLS | MIN. MAK.

q H H H H H H {— % J 4 | 0053 | 0069
¥ A 10004 | 0010

E..
1—7' ™ 12 0.059

| b | 0008 | 0.012
b Q.00 | 00N
c 0.007 | 0.010

[ | RN — | EE W R S N P
. 1] el [ 0007 | 0.008
| . ol D 0,189 | 0197
G ) \ T 1 0050 [ 0457
] ol i E [ 028 [ 0244
MHHHHM ah ﬂ [ 0016 | 00%0
i N L ./ ¢ 0.025 BASIC
JiLA-H-E \—E f r [0 | UBNH e
i NOTES; '
B, 1.JEDEC QUTLIME : MO-137 AR
2.DMEKNSIONS ™" DOES HOT INCLUDE MOLD FLASH,
— FROTRUSIONS OR GATE BURRS.MOLD FLASH, PROTRUSIONS
N AND GATE BURRS SHALL NOT EXCEED .15mm (DOGin)
HHHMHHHHEL «<| « PER 3IDE,
U S.DIMENSIONS "E" DOES MOT INCLUDE INTER-LEAD FLASH,
SEATING PLANE  _eommee (R PROTRUSIONS. INTER—LEAD FLASH AND PROTRUSICHS
T J.-"' '\‘ SHALL NOT EXCEED .2Smm (.010in) PER SIOE,
12]0.004ma, / "
lf, \\I
b i |
W f !
PLATING ,\ ;
S e L - ——GAUGE PLANE
i L A — L i pLE
I} ﬁ ey '.r
msE L JiD® T s
VETAL "/ ka“ L~ 3
DETAIL B o
DETAIL A
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6.2 Package Outline — 20-pin TSSOP

SYMBOLS | MIN. HOM. WAX.
A - - 1.20

n 1i _
L] ’ ¢ Do T on
L A2 098 101 1.08
D | 640 | 850 | B.AD
E 6.40 BSC
| 430 | 440 | 430
. L 045 | 080 | 075
B g - 8
@ il ONT W
R
1 1l 14EDEC QUTLNE ¢ MC~163 AC
BATR {LBRITR, ZOMENSION "D BOES MOT INGLUDE WOLD FLASH,

FROTRUSIONS QR BATE BURRS, MOLG FLASH, PROTRUSKONS
(R GATE BLRAS SHALL HOT EXCEED D15 W PER SIE

JDIMENSION 'E1" DAES WAT NELLIDE INTERLERD FLASH GR
PRATRUSION. INTERLEAD FLASH QR PROTRUGICN SHALL
NOT EXCEED 0.25 PER SICE.

4OMENSIDH 'D.22' ODES WOT WCLUCE CAMEAR PROTRLISION.
ALLCWHELE DAMBAR FROTRMIRN AL BE 7.09 WM
TOTAL I EXGESS OF THE LZZ DIMEMSION AT MARN UM
NATERIAL COMDMOH, DAMBAR GARNOT BE LOCATED O THE
LOWER FAQUS OF THE FOOT, WIMMUM SPEC BETWEEM
D PROTRAUSION A0 ADMCERT LEAD 13 Q.67 M.

E.DIHENSEHE 'F WHD 'E1' TD BE DETERMNED AT DATUM
PLANER .

TEATMC PLUE

Page 14 © 2002 iCreate Technologies Corporation
This document contains preliminary information on product but not yet fully characterized. ICR-DS-0200004
iCreate Technol ogies Corporation reserves the right to change the specification in any manner without notice.



17110

iCreate Technologies Corporation

No. 6, Technology Rd. V, Science-Based Industrial Park,
Hsinchu, Taiwan 30077, R.O.C.

Tel: +886-3-579-0000 Fax: +886-3-579-0077

© 2002 iCreate Technologies Corporation Page 15
This document contains preliminary information on product but not yet fully characterized. |CR-DS-0200004
iCreate Technol ogies Corporation reserves the right to change the specification in any manner without notice.



	Introduction
	General Description
	Applications
	Features
	Ordering Information

	Pin Configuration and Definition
	Pin Configuration
	Pin Definition
	Pin Name
	TSSOP20
	Pin No.
	QSOP16
	Pin No.
	Description
	1
	-
	2
	1
	3
	2
	4
	3
	Non inverting data input pin
	5
	4
	6
	5
	7
	6
	8
	7
	9
	8
	10
	-
	11
	-
	12
	9
	13
	10
	14
	11
	15,16
	12,13
	17
	14
	18
	15
	19
	16


	Block Diagram
	Electrical Specifications
	Recommended Operating Conditions
	DC Electrical Characteristics
	AC Electrical Characteristics
	Typical Operating Curve
	Temperature Compensation Contour Plot
	Detail Description

	Typical Application Circuits
	QSSOP16 Application Circuit
	TSSOP20 Application Circuit

	Package Outline
	Package Outline  - 16-pin QSOP
	Package Outline – 20-pin TSSOP


