19-1856; Rev 2; 8/01

UAT\ON KIT

EVAL

N A X1/

10.7GbpsO0 000000000000

ud

MAX3930/MAX3931/MAX39320 0 0 0 10.7GbpsO
ooooooobobOoooooooooooobooooog
ooboo0obO0oOoooboOoobobooobobooog
gboooboobooboobooobooooobooboooo
oooooobooosiceDODOO0O0OO0ODDOODOOO

MAX3930O O OOCMLOOOOOOOOOOooOOd
gooooboogosoQubOoobobooooooonogd
OoO0ODD0OO0O0((20%IO80%)I25ps0OODODODO
OlmAO100mAOOOOOOO0COODOOOZ20mAO
ioomAD 0 O00OO0O0OO0OOO0OOODOOOOOODOOnOO
gooooooooooooboooboobobobobon
gbooboooboboooooboboooon

MAX3931/MAX39320 0 MAX3930OJ OO OOOO
goooboobooobOoboMAX39310 0000000
gooobogboRrRpUbOobOOoOoOOO

MAX3930/MAX3931/MAX39320 000000000
gobOo0oooobooobobooooboboooboobog
gooao

guoooodagad

SONET OC-1920 0 SDH STM-6400 0000
O010.7GbpsDOOOOO0ODODO
oobDoooooo

gugodgouooooogo

oo

¢ 000+5v00-5.2v00

¢+ 000O0O108mMA

¢+ 0000000 10.7Gbps(max)

¢+ 000D0O00D00O0O0050Q

¢+ 000000000 O0D0100mA(max)

¢+ 0000000000000 DOO0O0100mA(max)

¢ 0000000 25ps(MAX3930/MAX3932)

e 00DD0OODOO

+ 000000000 OO0OOOOO

¢ ESDOO

¢+ 00000000000 (MAX3931)

oo

PART TEMP. RANGE PIN-PACKAGE

MAX3930E/D -40°C to +85°C Dice
MAX3931E/D  -40°C to +85°C Dice
MAX3932E/D -40°C to +85°C Dice
MAX3932E/W -40°C to +85°C Wafer

0000000-4000+1200000000 (Ty)0
0000000000000OT,=+2500000
Doooooooo0

ogooo
oooo

<
=)
>
7

T

|||—on

DATA+ HH ) 500 )
oatA- HH ) 500 )

Mmaxim o
MAX3910 T v

106bps  CLK* M ’
SERIALIZER
otk HH) soa H o

DATA+

BIASMON

DATA-

CLK+

PWC-

.
(&}
RTEN =

AKX/
MAX3930

MODMON

L

2kQ

REPRESENTS A CONTROLLED-
IMPEDANCE TRANSMISSION LINE

Q)

1| H wopen

s
8
T

|||—0|

t0000005,883,9100 00000000000

MAXIN

Maxim Integrated Products 1

gobooooboooooooooooooboooboooboooOoooobObooOoOoDbDOobOOobObObObOODbOOobOOOObO0ObODOODODODODOOOO
gooooooooobooooooooooobo0oooooboo0oooobooooooboOoooDboboOonoo

oooooobOoo0oOoooDbOooOoOooooOoOobOOoO00ooDbOOOO000oooDoOOOoOoOnowww.maxim-ic.com

1CEBEXVINITEGEXVIN/OEGEXVIN



MAX3930/MAX3931/MAX3932

10.7GbpsO 000000000000

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC = VEE) cveeeeermreereiiieeieeeiene -0.5V to +6.0V
DATA+, DATA-, CLK+,
CLK- e (V1T - 1.2V) to the lower of

(V11 + 1.2V) or (Vcc + 0.5V)
MODEN, RTEN, V11, BIASMON, MODMON,
PWC+, and PWC- ......ccccvvveeeeeeeen. (VEg - 0.5V) to (Vcc + 0.5V)

MODSET and BIASSET .........ccceenu... (VEg - 0.5V) to (VEg + 1.5V)
Storage Temperature Range ..........cccccovcvvveeeenne -55°C to +150°C
Operating Junction Temperature ...-55°C to +150°C

Processing Temperature (di€) .........cccceeeviiieeeiiiiiieeennnnns +400°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS—MAX3930
(Vee - VEg = 4.75V to 5.5V, Ty = -40°C to +85°C. Typical values are at V¢ - Vgg = +5V, Igjas = 50mA, Iyiop = 70mA, and T =

+25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Power-Supply Voltage Vce - VEE +4.75 +5 +5.5 \%
Power-Supply Current lce Excluding bias current and modulation 108 140 mA

current
Single-Ended Input Resistance 42.5 50 57.5 Q
Bias Current-Setting Range 1 100 mA
) ) Bias current = 100mA, Ta = +25°C -5 +5
Bias Current-Setting Error - %
Bias current = 1mA, Ta = +25°C -10 +10
Bias Sensing Resistor RBiAS 2.7 3.0 3.3 Q
Bias Current Temperature IBlas = 100mA (Note 1) -480 +480 S—
Stability IBlAS = 1mA (Note 1) -200
Bias Off-Current BIASSET < (VEg + 0.4V) 0.05 mA
MODEN and RTEN Input High Vin VEE0+ v
MODEN and RTEN Input Low ViL VEES+ v
Power-Supply Rejection Ratio PSRR Vce = 4.75V to 5.5V (Note 2) 39.5 60 dB
SIGNAL INPUT FOR VTT=VCC
At high Vec
Single-Ended Input
\Y - \Y
(DC-Coupled) IS At low Vcc-1 vee
0.15
At high vee + vee
Single-Ended Input 0.075 0.4
Vis \Y
(AC-Coupled) At low Vee - Vee -
© 0.4 0.075
Differential Input Swing
\Y 0.3 2.0 Vp-
(DC-Coupled) ID P-p
Differential Input Swing
V| 0.3 1.6 Vp-
(AC-Coupled) ID P-p
SIGNAL INPUT FOR V1T1= (Vcc - 1.3V)
Input Common Mode VicM Vf% ) v
2 N AXIMW
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DC ELECTRICAL CHARACTERISTICS—MAX3930 (continued)
(Ve - VEg = 4.75V to 5.5V, Tp = -40°C to +85°C. Typical values are at Ve - Veg = +5V, Igjas = 50mA, lyop = 70mA, and T =

+25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
: Vcce - Vee -
Athigh 1.225v 0.8
Single-Ended Input Vis \
Vee - Vce -
Atlow 18 1.375
Differential Input Swing Vip 0.3 2.0 Vp-p

DC ELECTRICAL CHARACTERISTICS—MAX3931/MAX3932

(VCC - Veg = 4.75V to 5.5V, Tp = -40°C to +85°C. Typlcal values are at VCC - VEg = +5V, IBlAS = 50mA, IMOD = 70mA, and Ta =

+25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Power-Supply Voltage Vece - VEE +4.75 +5 +5.5 \Y
Power-Supply Current lce Excluding bias current and modulation 108 140 mA

current
Single-Ended Input Resistance 42.5 50 57.5 Q
Bias Current-Setting Range 1 100 mA
) . Bias current = 100mA, Ta = +25°C -5 +5
Bias Current-Setting Error - %
Bias current = 1mA, Ta = +25°C -10 +10
Bias Sensing Resistor Reias 2.7 3.0 3.3 Q
Bias Current Temperature IBiAs = 100mA (Note 1) -480 +480 S—
Stability IBIAS = 1mA (Note 1) -200
Bias Off-Current BIASSET < (Veg + 0.4V) 0.05 mA
MODEN and RTEN Input High ViH VEE0+ v
MODEN and RTEN Input Low ViL V(E)E8+ v
Power-Supply Rejection Ratio PSRR Vce = 4.75V to 5.5V (Note 2) 39.5 60 dB
SIGNAL INPUT FOR VT1T=VcC
At high Vce
Single-Ended Input
\Y - \
(DC-Coupled) 1S At low Vce-1 vee
0.15
At high Vee + Vee +
Single-Ended Input 0.075 0.4
Vis \
(AC-Coupled) At low Vee - Vee -
0.4 0.075
Differential Input Swing
V 0.3 2.0 Vp-
(DC-Coupled) 1D PP
Differential Input Swing
V . 1. Vp-
(AC-Coupled) 1D 03 ° PP
N AXIMW 3
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AC ELECTRICAL CHARACTERISTICS

MAX3930/MAX3932

(Vcc - VEg = 4.75V to 5.5V, V11 = Ve, Ta = -40°C to +85°C. Typical values are at Ve - Vg = +5VY, Imop = 70mA, and Ta = +25°C,

unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Data Rates NRZ 10.7 Gbps
Modulation Current-Setting Range 20 100 mA
Modulation Current-Setting Error 20Q load, Ta = +25°C -5 +5 %
Modulation Sensing Resistor RmoD 2.7 3.0 3.3 Q
"I\'/Ieor: glea::\ct)ﬂrec l;rt:ft;]iltity -480 +480 | ppm/°C
Modulation Off-Current MODSET < (VEg + 0.4V) 0.1 mA
Output Current Rise Time tr Z| =20Q, 20% to 80% (Note 4) 25 ps
Output Current Fall Time tF ZL =20Q, 20% to 80% (Note 4) 29 ps
Setup/Hold Time tsu, tHpD | Figure 2 15 ps
Pulse-Width Adjustment Range (Note 4) +60 ps
Pulse-Width Stability PWC+ and PWC- open (Note 4) +0.3 ps
Pulse-Width Control Input Range For PWC+ and PWC- _:/EE +\1E§ +V2Eg \Y
Overshoot (Note 4) 11 %
Driver Random Jitter 0.75 PSRMS
Driver Deterministic Jitter (Note 5) 6.7 psp-p

AC ELECTRICAL CHARACTERISTICS

MAX3931

(Vee - Veg = 4.75V to 5.5V, V1 = Ve, Ta = -40°C to +85°C. Typical values are at Ve - Veg = +5V, Iyop = 70mA, and Tp = +25°C,

unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Data Rates NRZ 10.7 Gbps
Modulation Current-Setting 20 100 mA
Range
Modulation Current-Setting Error 20Q load, Ta = +25°C -5 +5 %
Modulation Sensing Resistor RmobD 2.7 3.0 3.3 Q
Output Series Resistance RmoDb1 in parallel with Rmop2 12.75 15 17.25 Q
Modg!atlon Current Temperature -480 +480 | ppmi°C
Stability
Modulation Off-Current MODSET < (VEg + 0.4V) 0.1 mA
Setup/Hold Time tsu, tHp | Figure 2 15 ps
Pulse-Width Adjustment Range (Note 4) +60 ps
Pulse-Width Stability PWC+ and PWC- open (Note 4) +0.3 ps
Pulse-Width Control Input Range For PWC+ and PWC- VE(;: - VEEO+ V;EO-F \Y

Note 1: Guaranteed by design and characterization.

Note 2: PSRR = 20 x log (AVce/(A ImoDb 0 20Q)). Imop = 100mA

Note 3: Guaranteed by design and characterization using the circuit shown in Figure 1.

Note 4: Measured using a 10.7Gbps repeating 0000 0000 1111 1111 pattern.

Note 5: Measured using a 10.7Gbps 213-1 PRBS with 80 zeros pattern.
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(Vcc = +5V, Ta = +25°C, unless otherwise noted.)

ELECTRICAL EYE DIAGRAM
(Imop = 100mA, 213-1 +80 CID)
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ELECTRICAL EYE DIAGRAM
(Imop = 20mA, 213-1 +80 CID)
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(Vcc = +5V, Ta = +25°C, unless otherwise noted.)

MAX3930/MAX3932
SIMULATED DIFFERENTIAL S11
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MAX3931/
MAPf’gw MAX3932 00 oo
PAD
5ot | g,
22,23,28, | oo Vee 0000 ((Vee-Vee=5V)00000000Vee000000000
P , 23, 28,
29
2 2 DATA+ | 0000000000000000CMLO
3 — VT 0000000000
2 4 DATA- |000000000000000CMLO
6 6 CLK+ 000000000000000000000000000CMLO
7 — VT 00000000000
8 8 CLK- 0000000000000000000000000000CMLO
10,11, 17, | 11,17, 18,
18, 21, 32, 19, 32, 35, VEE 0000 (Vee - VEe = 5Y)
35, 36, 37 36, 37
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0000000000VecO0100kQD 000000000
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MODN1
MOD2,
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31 31 N.C. 00000000000000000
00000000000000000000000000000
33 33 BIASSET |0 0000mon)o
34 34 BIASMON | 000000000 (Veasmon - Ver) / Reias = lsias
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PARAMETER SYMBOL RELATION
Average Power PavGc | Pavg =(Po+P1)/2
Extinction Ratio le re=P1/Po
Optical Power of a “1” P1 P1=2PavG re/ (re + 1)
Optical Power of a “0” Po Po = 2PavG/ (re + 1)

. . Pp-p=P1-Po=
Optical Amplitude Pp-p ZEAF\)/G(re 1)/ (fe+ 1)
Laser Slope Efficiency n n =Pp-p/ Imob
Modulation Current IMoD IMoD=Pp-p/n
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TRANSISTOR COUNT: 1555

SUBSTRATE: SOI

PROCESS: BiPOLAR SILICON GERMANIUM
DIE THICKNESS: 8 mils
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