ASAHI KA SEI

[AK2573A]

“AKM=

125M/156M LaserDiode Driver + APC

AK2573A

Features

|| Description |

1 chip 125M/ 156M LaserDiode Driver (LDD) +
Digital APC(APC FF andAPC FB)
Programmabléase BIAS andmodulationcurrer
controlled by an onchip temperature senso
(APCFF)
Digital feedlbackcircut for APC(APC FB)
Twocurrent oytut8 bit DACs
I-DAC1: 85nA sinkfor modulation current
I-DAC2: 54mA sinkor BIAS current
TXFAULT detectiorard 1kbit ID Field(EEPRON)
for SFRSmall Fomdfacto Pluggablissugport
12C™ conpatibledigital /F
Duty adjustment
Powe failurealarm(OPTALM), Over currentalarm
(CURRALM), Temperaturealarm (TEMPALM),
Data alarm(DATAALM ) and TXFAULT for failure
alarm
BIAS and modulation current monit¢r.0095)
Singke3.3/+-0.2/ gperation

TheAK2573Ais alchipLDD (LasetDiodeDriver) and
an APC (Auto Power Catrol) far laser direct
modulationgpgication. It containsup to 156M LDD,
programmablduty adjustnent, BIASandmodulation
currents, a digital feedbak circuit, BIAS and
modulation current monitors, failure alarms, 12CM
interface,an BEEPROM for storingLD characteristics
andusetinformationand TXFAULT detectiorior SFP
gpdication. The AK2573A hastwo APC functions;
APCFF (Feedorward andAPCFB (Feedback APC
FF suppliesa programmedturren in responséo the
temperature.APC FB proudesa stableauto poner
contrd function with an intend digital feedback
algorithm

Al program and operationalfunctions can be set
throughthe [2C™ compatiblenterfaceandstoredn the
onchip EEPROM.

| Ordering Infrmation |

Apgications

Product Numbe PKG

STMH/OG3(156Mbps) Optical Intface Module
TS-1000 (125Mbps) Optical Interteiiodule

AK2573AVB BCC+48(7nm* 7mm)
12CM jsa trademartof PhilipsCorporation.
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I . PinDesciption

Thesymbotf 1/0row shows bela.

Ai: Analoginput Ai_I: LVVPEQL input, Ao: Analog output
Di: Digital input, Di_pu Digital inputwith pulledtup resistarDa Digital output, Dio: Digithinput/ ouput,
Do _al: Digitd ouput(gpendrain), Dio_od: Didital input / outys (qgpendrain)

PWR Powea VSS
PIN# | Symbal Function /o Remark
1 NC NoConnectionConnecto theVVSSor leaeqoen.
2 DATAP Positive LMPECL data input. Input Irgolance= 10K Al
3 DATAN Negatie L\VPECL datainput. InputIindedances= 10k All
4 L “H” for latchel datawith clod<. “L” for directdata. Di Donot
leaveqpen
5 CLKP Positive WVPECL clock input. Connectto VSSwhen SEL= | Al |
6 CLKN Negativel VPECL dockinput. Connecto VDD or leaveopen| Ai |
when SEL ",
7 WP WriteProtet. Internallypulledup with 20kQ (typ). Di_pu
“H” setdeviceaddres3 01@0andonly userareaof EEPROM
canaccesasreadonly. “L” setdeviceaddessas1010andfull
of EEPROM canaccesss readwé For more information, see
Table 8 and 9.
8 TXDIS1 TX Disable. Di Do not
“H” for disableMOD andBIAS current. TXDIS1 and TXDIS2 leave open
9 TXDIS2 areORedinternally. Used. 7k Q or nore for extemaliypulledup
orpuleddown.
10 DVDD Power supply for digital circuit. PWR
1 TXFAULT | TX Faultdetectioroutput (Opendrain) Connecto VDD with| Do od | ACload
4.7kQ t010kQ resistor. < 100~
S “H” whendetectTEMPALM, CURRALM, OPTALM a
DATAALM.
WhensetRE SFP=landdetecthe ALM, TXFAULT is kept
“H” unti receivirgdisdie request at TXDIS1 or TXDIS2.
12 NC No Connection. Connectto the VSS or leave open.
13 SDA Serialdatainput/ output(QOpen drain) Connecto VDD with | Do od | ACLoad
4.7k tol10kresistor. < 10(oF
Donot
leaeopen
14 SCL Serialdod input Thedata(SDR) is shiftedin attherisingedge | Di Donot
of SCL and is shifted ot thefalling edged SCL. leaveqpen
15 DVSS VSSfor digital circuit. PWR
16 NC NoConnectionConnecto theVVSSor leaeqen.
17 DATAALM | Sgs the alarmvhendetects $orUs sequential datagut The| Do ACLoad
detection timés4.5us (ty). < 3QoF
Thepolarity can le s¢ with EEPROM.
18 OPTALM Sats trealarm whemletectsnonitor B curreridrop. Do ACLoad
Thepolaritycan le s with EEPROM. < 3QoF
19 CURRALM | Sats the alarm whendetectsthe over currentof 1-DACL or | Do ACLoad
I-DAC2. < 3QpF
Alarm level ca be seevey 6C.
Thepolaritycan les¢ with EEPROM.
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Pin Description (Contiraa)
PIN# | Symbol Function 1o Remark
20 TEMPALM | Sts thealarm wherdletectshe overtemperature. Do ACLoad
Thepolarity can lesé with EEPROM. < 3QF
21 TEMPMON | Temperature sensor monitor output. Ao ACload
< 30F
DCload
> 50kQ
22 BIAS BIAS referencdor internalcircuit. Canectto VSSwith 12k+- | Ao
1%oresistor.
23 PDMON PDIN regulatedoutput. Adjust PDGAIN to PDMON = 1V | Ao ACload
(typ). < 3(pF
DCload
> 50kQ
24 AVSS VSSfo analog circuit. PWR
25 AVDD Powe supplyfor analogcircuit. Connecto the pove supply | PWR
through RC LPF (R=1®, C=1uF is recommended).
26 PDIN Monitor PD voltageinput. Monitor PD currentis convetedto | A
the voltagewith resisto andcapacitothat haslkHzto 1kHz
cutdf frequency
27 VSSBI VSSfar BIAS currendrive circuit. PWR
28 IBIAS BIAS current ogtut. Sinksup to 54mA yp) curreh Ao
29 BIAS current isdjustednith I-DAC2.
IBIA S voltage shoutl be(VDD —1.8V) a moe.
30 VSSBI VSSio BIAS currentrivecircuit. PWR
31 VSSMD VSSfor MOD curret drivecircuit. PWR
32 IMOD Paosive MOD curreth ouput. Ao
33 Sinks yo to85mA (typ) MOD current when input datal'id”.
MOD curreth is ajustednith I-DACL.
IMOD voltage shoutl be (VDD —1.8V) a moe.
A IMODN NegatieMOD current ouiut. Ao
35 SinksMOD currentwhen imput dataisL”.
36 VSSMD VSSiar MOD curreth drivecircuit. PWR
37 VDDIVID Powe supply for MOD current circui PAVR
33 NC No ConnectionConnecto theVVSSor leaeen
39 VDDDR Powe supply for MOD driver circuit. PWR
40 VSDR VSSfor MOD drivercircut. PWR
41 BIASMON | BIAS monitor currehouput. Ao
Sourcs 0.0093imescurrentd I-DAC2 (BIAS) curreh
BIASMON voltage shadbe 1.¥ a less.
42 MODMON | MOD Monitor curreniouput. Po
Sourcs0.0093imescurrents I-DAC1 (modulation) currén
BIASMON voltiag shoulbe 1.¥ a less.
43 TEST1 Testiput ConnectoVSSfor normal operation Di Connectto
44 TEST2 Test inputConnectoVVSSfor normal operation Di VSS.
45 TEST3 Test inputConnecto\VVSSfor normal operation Di
46 TEST4 Test input.ConnectdVVSSfor nomal operation Di
47 TESTS Test inputConnectoVVSSfor normal operation Di
48 TEST6 Test iput Leave penfa normal operation. Do Leave open

Center PAD of PKG should be connecdiat\/SSfor goall electrichperformancard radiation of heat.
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. AbsoluteMaximum Rating

Item Symbadl Min Max Unit Remarks
Sipply Voltiage VDD 03 6.0 \Y
GND VSS 00 00 V Referenc¥oltage
Inputvoltage VIN 03 VDD+0.3 V | ExceptvDD
InputCurrent IIN -10 10 mA | ExcepVDD
Storgie Tenperature TSTG 55 130 °C | Notel

Stresdeyorl“AbsoluteMaximumRangémay causpermanerdamage tthedevice.
Notel: ExcepData gtention. [@Rta retentiondprescriled & sectiodlV (2 EEPROM.

| III. RecommendedperatiorConditions

ltem Symbadl Min Tvp Max Unit Remarks
OperatingdAmbient Tal 40 85 °C
Powe Supply VDD1 31 33 35 \Y Excepi?V/DD
VDD2 30 33 35 \ AVDD
VSS 0.0 0.0 0.0 V Referenc¥/oltage

IV. ElectricalCharacteristics

1. Pave Consumption

Item Symbol| min typ max Unit Remaks
Sipply Currentl Al VDD) IDD1 - 7.8 94 mA |Noel, 2,3
Supply Curren @Al VDD) IDD2 15 20 mA |Notel, 2,4
Suypply Current3 AQVDD only) IDD3 - - 5 mA [Notel, 5

Notel: withou BIAS arl modulation current

Note2: I-DAC1=0, I-'DAC2=Q Gain=1, FDGAIN =@B, PDIN=1V

Note3: DATAP=CLKP="L", DATAN=CLKN =“H"

Nae4: 155.52Mips PN7

Note5: [-DAC1 = HDAC2 = FFhFull code)Gain=1, PDGAIN = 0dB, PDIN = 1V

2. EEPROM
ltem min max Unit Remarks
Endurance 10000 - WhiteCyde |Notel
Data reention 10 - Year Junction Temperature =85

Notel: Thisparameteis charactéred and is not 106testel.

ImportantNotice: TheAKM fadtory adjustediataare storedn advancext addresocation(Deviee Address= A6h,
Address=60h)for the offsetof the onchiptempeature sensor.If suchexcessemperaturestresss tobeappliedto
the AK2573A which exeedsa guarateedE HPROM dataretentio corditions(for 10 yeas & 85C), it isimportant to
read thepredeterminedallein advamceard torewrite the sanedatabadk intoEEPROM dter an eposurdothe
excessemperatre environment. Evenif the exposurdime is shorterthanthe retentiontime, any accelested
temperaturestresgess (suchas baking)are performedit is recommendetb readthe presetdatafirs andto
rewriteit after thetes. Accessdiunusel addresdocatiorsis na fundionally guarateed.

Refe tosation-VI 83far EEPROM map.
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3. Digital Inpu /Qutput DC Chaaderistics

[AK2573A]

Item Symbol min max Unit |Corditions
InputHighLevel VIH 20 V  |Note 1l
InputLow Level VIL 08 V
Ouiput HighLevel VOH 0.9vDD V  |IOH=-02mA
OuputLowLevel VOL 04 V |IOL=1mA (NoEe2)
IOL =0.2mA (Note 3)
Input Leakage Current1| IL1 10 UA |excepWPpin
InputLeakag&urrent2 L2 350 UA [WPpin
Notel: except DATAP, DATAN, CLKP and CLKN pins.
Note2 SDA ard TXFAULT pins
Note3: except SDA and TXFAULT pins
4. 12CM | /FAC Characteristics
Symboal Parameter min max Unit Remark
tSCL ClockFrequency8CL 100 kHz
tLOW ClockPulse WiithLow 47 us
thigh ClockPulse Wilth High 40 us
tl Noise Sppression Time 100 ns
AA Clock Low to Data Out Valid 0.1 45 us
tBUF Time Before a New Transniiss 4.7 us
tHD.STA | Start Hold Time 47 us
tSU.STA | Start Setup Time 40 us
tHD.DAT | DaaHold Time 0 us
tSU.DAT | Data Stup Time 200 ns
R Input Rise Time 10 us Note 1
tF Input Fall Time 03 us Note 1
tSU.STO | StopSetyp Time 47 us
tDH DATAHOD Time 100 ns
WR WriteCydeTime 10 ms
Notel: Thisparameteis charactéred and is not 100% tested.
SDA (IN) N\
SDA (QUT) ﬂ
5. LVPECLIF
ltem Symbol| min typ max Unit | Remarks
SingleerdedinputVoltageSwing | Vamp 01 12 V
CommorVoltage Voom | 05*VDD VDD—-10 V
BIASVoltage Vbias 06*vDD \Y
Inputimpedance Zin 10 kQ
SetupTime tsu 15 ns | SEL=H
Hold Time th 15 ns | Notel

Notel: Thisparameteis charactéred and is not 106testel.
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Vamp
DATA
Veom _ ___/__ | __N\_____ (DATAP - DATAN)
CLKP/CLKN ___ / _ ¥ ___
DATAP/DATAN tsu th
CLK
(CLKP - CLKN)
6. |-DACL
ltem Cordition min typ max | Unit |Remark
Resolution 8 bit
Outpd Current with] IMOD =13V 76 85 A mA |(REDACLGAIN=1
Full Code 1
Outpd Current with] IMOD =13V 33 43 50 mA |RE DACLGAIN=0
Full Code 2
Current Sypply with| IMOD =VDD 100 UA [TXDISx="H"
Shutdow
1L.SBCurrentStep 1 IMOD =13V 0.333 mA |RE DACL1 GAIN=1
1LSB Current Step 2| IMOD =13V 0.169 mA |RE DAC1 GAN=0
DNL IMOD=1.3V -1 +1 LSB |Code 20hto FFh
7. 1-DAC2
ltem Condition min typ max | Unit |Remark
Resolution 8 bit
Output Currenn with] IMOD =13V 48 54 60 mA |(REDAC2 GAIN=1
Full Code 1
Outpa Current with] IMOD =13V 24 27 30 mA |RE DAC2 GAIN=0
Full Code 2
Current Suply with| IMOD =VDD 100 UA [TXDISx="H"
Shutdown
1LSBCurrentStpl | IMOD=13V 0212 mA |RE DAC2 GAIN=1
1LSB Current Step 2| IMOD =13V 0.106 mA [RE DAC2 GAN=0
DNL IMOD=1.3V -1 +1 LSB |Code 20hto FFh
8. Duty CydeAdjustment
ltem min typ max Unit | Remarks
MaximumPulséExtenckd 05 ns | Notel
1 LSB Pulse Extended Step 0.03 ns | 32Steps
PulseExtencid Stability 02 ns | Ta=40 ©085C,VDDDR=31~35/,
0.3ns Extended (Note 1)

Notel: Thisparameteis charactéred and is not 106testel.

9. CurrentMonitor

ltem Cordition min typ max Unit | Remark
MODMON to MODMON=13V | 0008 0.0095 0.011 AA
I-DAC1 Gain Full Cade
BIASMON to BIASMON =13V 0008 0.0095 0.011 AA
I-DAC2Gain Full Cade
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Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6177341/ak2573a.html

ASAHI KA SE| [AK2573A]

10. PDGAIN
ltem 4 min typ max Unit | Remark
PDIN InputRange PDMVION=1VE10% 0.08 25 \%
PDGAIN GainError PDIN—PDMON 05 +05 dB

11. DACAPC
ltem Condition min typ max Unit Remark
Maximum Output VVoltagg Test Mode 1135 | 1195 | 1255 V
Minimum Output Voltage| Test Mode 0.752 | 0.792 | 0832
DNL Test Mode -1 +1 LSB

12. BIASGEN
ltem Condition min typ max Unit Remark
BIAS pin \idtage 12 V

13. Temperature Sensor
ltem Condition min typ max Unit Remark
Voltage Slope TEMPMON Voltage | -1214 | 1156 | 1098 | mV/C | Notel
Offset Adjustment Target Ta=35C 1215 \Y

Notel: Thisparameteis charactéred and is not 106testel.

14. ADC
ltem Cordition min typ max Unit | Remark
Resolution 7 bit
Maximum Input VVoltage 209 22 231 V
Minimum Input VVoltage 0 V
DNL -12 +12 LSB
15. Powe OnReset
Item Cordition min typ max Unit | Remark
Deted Voltage 23 25 27 V
16. Onchip Oscillabr
ltem Condition min typ max Unit | Remark
Clock Frequency | TestMode 215 MHz
17. OPTALM Deed Level
HH Cortition min typ max | Unit | Remark
OPTALMDded Level | 13 Sdting, PDGAIN=0dB 132 13 128
14 Seting, PDGAIN=0dB 143 14 137
16 Stting, PDGAIN=0dB 164 16 156
1/7 Sting, PDGAIN=0dB 175 1/7 165
18. TXDIS Release Time
ltem Condition min typ max Unit | Remark
TXDIS Release Time 500 us Note 1
Notel: Thisparameteis charactézed and is not 106testel.
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‘ V. Paclkge hformation

(1) Packag Type:48pin BCCH
(2) Marking Infonmetion:
@ PIN#1 IndicationO

(b) Loga AKM
(© MarkingCodeAK2573AVB
(d) DakeCode YYWMXXX (7 digit)
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VL. Circuit Desciption |

1. ParaneterNdation

11 Paramtr Definition

In the AK2573A Circuit Desciption, in order to distingush variouspreset parametesourcesrom EEPROM,
Registersr Device pins “Identifier - Main namé notationis usedss shownin Table1-1. Foreag of operationh
description, small letters seiimesexpresses intemal signals

Table 11 Parametebeinitions
Identifier | Main Name Remark Example

Register R_ REGISTER name| Indicates register R APC B

(All Capital) R DACL
EEPROM E_ EEPROM name | Indicates EEPROM | E_PDGAIN

(All Capital)) E DAC1L FF TC
Ether o bothRegister | RE REGISER/ Indicates either registeRE_DACL GAIN
or/ardEEPROM EEPROM name | or EEPROM RE APC TRGT

(All Capital)
PIN P PIN name P_ADMON

(Al Capital)
BLOCK None BLOCK name I-DAC1

(All Capital)) APC_COMP
Internal Nale None signalname vpd

(small ldter)

12 OperatiorOverview

TheAK2573A has3 primaryfunctions 125M/ 156\ Laserdiodedriver part, APC (Autamatic PowerControl)part
which suppliesadequatebias currentand modulationcurrert to a LaserDiode andthe Control part to control
operation modes of the AK2573A operation.

Thereare3 operatiormodesn the AK2573A. Sinceeachadustingfunctionis controllecthroughl 2ZC™ Interfacejt
realizes an autagiic parameteadjustment.

(1) Sdf+unning Mode
Sdf+runningmodeis readyfor norma operationafter all adustmers are completed. In this modetemperature

detection EEPROM accessand feedingcurrert are automaticallyperformedusing the onchip oscillator The
AK257Aworksin this maledter poweion.

@ Adjustment Mode
Adjustmenimodeis desigmed for trainingthe LD characteristie The AK2573A operatesccordingto the register
settinggst throughthel2ZC™ |/F-.

(3 EEPROMMode
EEPROM modés usedor storing LD characteristicsariEEPROM via 12CM I/F,
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2. Driver

Fig 21 illustrates the bléaliagram d thedriverfunction

AK2573A hastwo currentDACs I-DAClandI-DAC2  I-DACL s for modulationcurrert and-DAC2 is for bias
current. Table-1 and 2 shav I-DAC], I-'DAC2 characteristics.

Fig 21 Driver Block Diagram

LD

IBIAS IMOI IMODN

(]
AK2573A Ibias R B —
— | |
— | I-pAc2 | !
F— |
\ _4 j
|
|
|
|
|
|
|

Driver
[

Imod

— I|-DAC1

1) I-DACL(Table 21)

RE DACL | DACL GAIN | Outputcurrent@| Output Currert | Current step/
GAIN Full code (typ) Rangdiyp) LSB(yp)

1 1 85mA Oto&mMA 03BmA

0 12 43mA O0to43mA 0.1®mA

@) 1-DAC2 (Table 22)

RE DAC2 | DAC2 GAIN | Outpu current@| Output Current | Current step/
GAIN Full code (typ) Rangdityp) LSB{yp)

1 1 54mA OtoBmA 022mA

0 12 27mA OtoZ7 mA 0.166mA

@ [-DACY I-DAC2CommorCharacteristics
Resolution: 8bit
DNL: +-1LSB@oale=20h bFFh

3. DATA/CLKI/F(LVPECL)
TheAK2573A supportslirectdataor latcheddatainput (seeTable31). ConnecCLKP =VSS andconnecCLKN

=VDD orleavepenwhen SEL 4.
Table 3L Data input
SEL (CMOS)
‘L Direct data
“H” Latcheddata wih clock
<MSO0189-E-01> -12- 2004/5
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31 LVPECL Input(DATAP/DATAN /CLKP/CLKN)

Table32 showd VPECL inputcharateristics. The AK2573A LVPECL input, whichis biasedo 06* VDD with
10kQ a moeinpedanceaespctively, supports tth AC and DC coupling=ig 32 illustrates VPECL inputwith AC
copling ard Fig33 illustrates wit DC copling repectively.

Table32 LVPEL Interfa@ characteristics

ltem Symbad min typ max Unit Remarks
Singleerded Input Voltage| | Vamp| 01 12 V | seelg31
Sing
CommorV/oltage Vcom | 05%DD VDD—-10 V
BIASVoltage Vbias 064DD V | sedFig32 ard33
Inputimpedance Zin 10 kQ
SetupTime tsu 15 ns |seel34
Hold Time th 15 ns | Notel

Notel: Thisparameteis charactéred and is not 106testel.

Fig31 DATA/CLK InputLevel

Vamp

CLKP/CLKN
DATAP/DATAN

Fig 32 LVPECL inputwith ACcopling Fig33 LVPECL inputwith DCcopling

| AK2573A | AK2573A
\ \
\ \
Zi } Vbias Zi }
0.01uF or more in | 130Q in |
> [ > [
| | M K// M
' T DATAPLKJ DATAPL;—‘
CLKP | 82Q DATAN |
100Q } CLKP } Vbias
Zin | = L CLKN L
[ |
DATAN \_‘_l \
0.01uF or more CLKN | Vbias
\
\
Fig 34 Setup & Hold Time
DATA
(DATAP -
DATAN)
tsu th
CLK
(CLKP - CLKN)
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32 Duty Adjustment

AK2573A suppliesa programmediuty adjustmenin respnseto the temperaturédom an onchiptemperature
sensofevey 6C, Duty datais storedn E DUTY_TC, seeTalde 83 for more information). Whrite samedatainto
E DUTY_TCfor constantiuty edjustment. Table &8 ard 34 showthecharacteristiod duty adjustmentunction.

Table 33 Duty Adjustment characteristics

ltem Symbol| min typ max Unit Remarks

Maximum Pulse Extended| Td 05 ns | Notel

1 LSB Pulse Extended Step Tstep 0.03 ns | 32 Steps

Pulse Extended Stability Tsta 02 ns | Ta=40 to 85C, VDD=3.1~
35V, 0.3nExtendedNotel)

Notel: Thisparameteis charactéred and is not 106testel.

Table34 PulséExtended
R DUTY PulseExtendad typ) [ns] | Remark
0 0
1 0.03
2 0.06
30 0.90
31 0.93
4. APC

The AK2573A has two APfDnctions, APC FF (Fedohward) and APC FB (Feedback).

APC FF suppliesa programmedturren in responseo the temperaturdrom an onchip temperaturesensor.
APC_FBprovidesstablea ponve controlfunctionusinga digital feedbaclalgorithm The APC FFand APC FBis
usemprogrammableHig4l illustrates APC blockdiagram.

Fig 41 APCBlock Diagram
ALM Polarity
¢ (RE_ALM_PQL)
Tenperature ALM
(RE_TEMPALM) TEMP TEMPALM
ALM
Gain
RE_TEMP_GFFSET (RE_DAC1_GAIN)
v APCFF v Jmod
(R_DAC1_F) /\R_DAC:I «— | Driver
TEMPSN — — + I-DAC1
EEPROM
R_TEMP =
- .
H = 1-DACLFB
T APCFB Operation (R_DACLFB)
(RE_APC_FB_SET) cai
TEMPMON APC Operation \-DAC2 FB ain
K_DAC2 - (RE_DAC2_GAIN)
(RE_APC_FF_SET) (R_DAC2_FB) 4
Ibias IBIAS
+ 1-DAC2 < F
APC PP ~ R_DAC2
" ) (R_DAC2_FF) -
APC FBInitial setting —>
(RE_APC_INIT_SET) *0.0095
ALMPolarity
BIASMON
PDMON L » APCFeedback (RE_ALM_PQL) L
(R_AFC_FB)
R_DACT—]
CURR CURRALM L
] L
Monitor PDGAN Digital Filter RDPAC ALM
PD (RE_LPDGAN) | e —
PDIN v apcﬁcompﬁou% } Over current AM
| RE_CURRALM
T APC_ =N s (RE_( )
cP PDGAN | vpd |
RPD COMP | | )
L e __ ALM Polarity
OPTALM (RE_ALM_POL)
¢(RE7@TALM )
= OPTALM
OPTALM
APC Target
(RE APC TRGTy| DAC_APC —e ATT
vapc_ref OPTALM Reference
(optalm_ref)
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4.1 APC FF Function

Fig 42 illustrates the APC FF functions. The dijoeris as follows:

(1 Analogtodigital conversiorof the voltage (7 bit) thet refleck thetemperatiefor everytemperatureletecton
period(128ms tp).

(@ Readhe8 hit currentdata(addresss indicatd by the ADC data)from EEPROMand set this valueto the
I-DACs.

If thecurrentdataovertempeatuieis settoeacrEEPROMaddrestheampensatedurren is suppled tothe LD

automatically.

To use this function, curenttdahould be stastin EEPROM in advance The temperatusansor is coverd0C to

115C and EEPROM is prepared WitBC stgps.

Fig 42 APC FF function
ADC R_TEMP R_DAC1_FF
TEMPSENS Zbit I-DAC1 Driver
(7bit eeprom | A —
MOD Current LD
Addressing
with
T TEMPSENS  R_TEMP Address Data
charatteristics = bAca Fi I-DAC2 —F— —
— — BIAS Current

Votage

| / /‘
\

Memoty for
!

Tenperature—*

I-DAC2

42 APC FB Function

Fig 43 shows APG-B functins. It operates as follows:

(1) APC CGOMP conpares/qd ard vepc _ref.

(@ Thedgital fiter calculateshe compensationurrent(R_APC_FB)o equalizevpd with vapc_refto keeplLD
powerconstant

The vapc_ref(RE_APC _TRET) can be changedover temperatureautomatically. Tamperaturecompensation

procedure is a&ame as APC FF (data of DABC s rea ot EEPROM in respase to the temperature).

For the stable operation, theaftirequency of RPD and CPD shatioe 1kHz to 1(kHz.

Fig 43 APC B function
R_TEMP APC FF R_DACx
TEMPSENS ADC » @ I-DAC ——
EEPROM
,,,,,,,,,,,,,,,,,,,,,,,, .
may setitial valuein respmse to }
the temperatre at poweren |
toaccelerate power-upggience |
0 |
) PDMON

Monitor 51XHz(typ) !
PD Digital Filter "

PDIN ‘r 7777777777777777777

. PDGAIN APC comp_ait | | RAPCFB

CP vpd CoMP t 1/N 1s 4

RPD \ ‘

Electrical volme for Monitor PD \ - J

RE_APC_TRGTF—{ DAC_APC
vapc_ref
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421 PDGAIN

PDmonitor currehis conveted btheaveragvoltagewith RFD ard CPD ad inputtoPDIN. PDINvoltagemay be
gainel at PDGAIN and monitorecat PDMON. PDGAIN shauld beadjustedoPDMON= 1V typ. Thegainrange
of PDGAIN is-8.0dBto 23.5dBwith 0.5dB stefs (6hits). PDGAIN s setvia the 12CM interface. Table4-1 shavs
PDIN input range and Tabl4hovsthe relationshibetween BGAIN and EEPROM ¢ing.

Table41 PDIN imputrange

Parameter min max Renark
PDIN Inputrange 0.08v 25V

Table 42 PDGAIN

RE PDGAIN_FET Gain(typ) [dB] Remark
0000000Q) 235 0.5dB step
0000019 230
111110 @) 75
111111 B) 80
422 DACAPC

DACAPCgeneratethe referencevoltage of APC (vapc _ref) AK2573A supples a progamned APC referencén
responsgo the temperatue from an onchip temperaturesensorevey 6C, APC referene datais storel in
E_APCTRGT_TC, seeTable83for moreinformation). Wiite samedatainto E_ APC TRGIT__TCfor constanfPC
reference. Table-d shows the relationgibetveenAPC referenceoltagevape_réfard EEPROM setting.

Table 43 DACAPC
E APC TRGT_TC DACAPC (vapc_ref) typ) V] | Remark
R APC TRGT)

00000(0) 0792 13mV step
01111 (15) 0.987

10000 (16) 10

10001 (17) 1.013

11111 (31) 1195

423 Exampledf APC Sting

Table44 showsthe typical setting d APC function (APC_FFand APC FB). The aambinationof APC is setby
RE APC FFandRE APC PB. Fig 45 showsthe EEPROM area for MOD current (E_ DACL TCJandBIAS
currentE DAC2 TC) Thedatashoud bestoredn E DACL TCand E DAC2 TCisdeteminedby RE APC H-
and FE APC FB. Table 47 ard 4-8 shows all combinatiorfi &PC function.

RE APC_FHis 2bitdatatobe assigra -DAC for APC FF operation. MSB is foBAC2ard LB far I-DACL

RE APC FBiis 2bt datatobe assigrH -DAC for APC FB operation. MSB is folDAC2 ard LB far I-DACL

In thecasetiRE APC FB=11finan), AK2573Ais in“Dual FedbacK (sed-ig 49, 410 arl Table 46).

<MS0189-E-01> -16- 2004/5

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6177341/ak2573a.html

ASAHI KA SE| [AK2573A]

Table 4 Example of RC FFand APC FB combination

REAPC | REAPC | BIAS MOD Remarks Referene
FF SET | FB SET | (-DAC?) | (-DAC)
o1 10 FB FF The initial value of APC FB accordingto the | Fig44
temperature can be $gacceleratpover yptime.
10 01 FF FB The initial value of APC FB accordingto the | Fig4b
temperature can be sgacceleraipaver p time.
1 00 FF FF Both BIAS and MOD currentare detrmired by | Fig 46
APC_FF. APC _FBis hotwork.
1 01 FF FF+FB | Both BIAS andMOD curren are detrminedby | Fig 47
APC _FF. APC FBis setto MA@ LD aging
1 10 FFFB FF Both BIAS and MOD curren are detrminedby | Fig 48
APC FF. A FBis setto B\Sfor LD aging
01 1 FB FF+FB | Dual Fedbackiunction Fig49

BIAS currert is determinedoy APC FB. MOD
curren is determinedby APC FF and APC_FB
The initial value of APC FB accordingto the
temperature can be seacceleratpower up tine.

10 1 FFFB FB Dual Fedbackiunction Fig4-10
MOD currert is determinedoy APC_FB BIAS
curren is determinedby APC FF and APC_FB
The initial value of APC FB accordingto the
temperature can be sgacceleraipaver p time.

00 11 - - Prohibit

11 11 - - Prohibit
RE APC_FF SET (Registenr EBPROM) is compaosedf 2-bits. MB showsBIAS (I-DAC2) andLSB showdMIOD
(I-DAC1), and?” indicates APC Feddrward function is selected.
RE APC FB SET (Registerr EBPROM) is campogd of 2-bits. MSB showsBIAS (I-DAC2) andLSB showsMCD
(I-DAC2), ard“1” indicatesARC Feelbackfunction is seleatke

Fig44 APC exanplel (MOD=FF, BIAS=B) Fig 45 APC exanple2 (MOD=B, BIAS=FF)

R_DACL_FF RE_DACL_GAIN R—DA%LFF =

RE_DACL_GAIN

R_DACL_FB

I-DAC1 | I-DAC1 |
R_DAC1_FB
R_APCFB =0 R_DACL Imod R_AFC_FB =R_APC_FB R_DAC1 imod
’ 0 »(+) 85/255 G_DAC1 H— ’ 1 »(+) 85/255 G_DACL H—

I-DAC2

I-DAC2
Ibias Ibias
54/255 G_DAC2 ——» 54/255 G_DAC2 ——»
‘4 LY

R_DACL=R_DACL_FF R DAC2_FF=0 RE DAC2_GAIN R_DACl=R_DACL_FB=R_APC_FB R_DAC2_FF RE_DAC2_GAIN
R_DAC2=R_DAC2_FB =R_APC_FB G_DACUG_DAC2=10r05 R_DAC2=R_DAC2_FF G_DACL/G_DAC2 = 1 00.5

R_DAC2_FB

R_DAC2_FB
=R_APC_FB =

Fig 46 APCexanple3(MOD=FF.BIAS=FF)

R_DAC1_FF RE_DACLGAIN
1-DACL

|
Imod
85/255 G_DAC1 —»

R_DAC1_FB
R_APC_FB =0

I-DAC2

Ibias
54/255 G DAC2 [+—»

R_DAC2_FF RE_DAC2_GAIN

R_DAC2_FB
=0

R_DAC1 =R DAC1_FF
R_DAC2 = R DAC2_FF G_DACL/G_DAC2=10r0.5
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Fig 47 APCexanple4 (MOD=FF+B, BIAS=FF) Fig48 APCexanple5(MOD=FF, BIAS=FF+B)

R_DAC1_FF RE_DACL_GAIN R_DACL_FF RE_DACL_GAIN

I-DAC1 | I-DACL |
R DAC1_FB R_DACL_FB
R_APC_FB R_DAC1 Imod R_APC_FB =0 Imod
85/255 G_DACL [-+— 85/255 G_DACL H—>
I-DAC2 I-DAC2
R_DAC2_FB
Ibias =R_APC_FB R_DAC2 Ibias
54/255 G_DAC2 [-—» = 54/255 G_DAC2 |[-—»
1 1

R_DAC1_FB =R_APC_FB R_DAC2_FF RE_DAC2_GAIN R_DAC2_FB =R_APC_FB R_DAC2_FF RE_DAC2_GAIN

R_DAC1=R_DACL_FF + R_DAC1_FB G_DACLG_DAC2=10r0.5 R_DAC1=R_DACL_FF G_DACLG_DAC2=10r0.5

R_DAC2=R_DAC2_FF R_DAC2 =R_DAC2_FF + R_DAC2_FB

Fig 49 APCexanple6 (MOD=FF+B, BIAS=B) Fig410 APCexanple7 (MOD=FB, BIAS=FF+FB)

R_DACL_FF =
0

R_DAC1_FBRT

(E_DAC_FBRT_FIX) R_DACI_FF RE_DACL_GAIN

1-DAC1 |

RE_DACL_GAN
1-DACL |

R_DAC1_FB
R_APC_FB R_DAC1 Imod R_APC_FB R_DAC1 Imod
85/255 G_DAC1 —» 85/255 G_DAC1 —»

R_DAC2_FBRT

1-DAC2 (E_DAC_FBRT_FK) 1-DAC2

Ibias

54/255 G_DAC2 [—»
I

R_DAC1_FB = K_DACI_FBRT * R_APC_FBR DAC2_FF = 0
R_DAC1 =R DACL_FF + R_DAC1_FB

Ibias

54/255 G_DAC2 [-—»
I

R_DAC2_FB = K_DAC2_FBRT *R_APC_FB R_DAC2_FF
R_DAC1 =R DAC1_FB=R_APC_FB

RE_DAC2_GAIN
G_DACLG DAC2=10r05

RE_DAC2_GAIN
G_DACLG DAC2=10r05

R_DAC2 =R DAC2_FB =R_APC_FB R_DAC2 = R DAC2_FF + R_DAC2_FB

Table 46 EEPROM Assignnantsfor typical operation

REAPC | REAPC | REAPC | EDAC2TC E DACL1TC I-DAC2 | I-DACL
FFSET |FBSET | INIT SET BIAS) MOD)
01 10 0 - E DACLFF TC FB FF
1 E APCINIT TC | E DACLFF TC FB FF
10 01 0 E DAC2FFTC - FF FB
1 E DAC2FF TC | E APCINIT TC FF FB
11 00 X E DAC2FFTC | E DACLFFTC FF FF
11 01 X E DAC2FFTC | E DACLFF TC FF FFFB
11 10 X E DAC2FFTC | E DACLFFTC | FFFB FF
01 11 0 - E DACLFF TC FB FFFB
01 11 1 E APCINIT TC | E DACLFFTC FB FF+FB
10 11 0 E DAC2FF TC - FFFB FB
10 11 1 E DAC2FFETC | EAPCINIT TC | FF+FB FB
00 11 X Prohibit
11 11 X
E DACLFF TC: HDAC1 curretdatatenperatureonpersatel)
E DAC2 FF TC: HDAC2 currethdata(tenperatureonpersatel)
E APC INIT_TC: R APC FB initial datatemperature compensated)
Table 46 APCHB Qperation
RE_APC | RE APC | K_DAC1_FBRT K_DAC2 FBRT Renark
FB SET | FF SET
00 XX 0 0 NoFB
01 XX 1 0 FB forMOD
10 XX 0 1 FBforBIAS
1 00 - - Prohibit
01 R DAC1 FERT*L.2564G_DACL 1 R DAC1 FERT=E DAC FBRT
10 1 R DAC2 FERT/32/GDAC2 | R DAC2 FERT=E DAC BRT
11 - - Prohibit
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Table 47 APC ard EEPROM assignmerfBelfrunning maoke)
REAPC | REAPC | REAPC_| RDACL FF| RDAC2 FF| RAPC | Initial sdting | K DAC1 | K DAC2 | MOD BIAS | EDACL | EDAC2| Remarks
FB T | FESET | INT_SET B R APCFB BRT | FBRT | RDACY) | RDAXD) TC TC
0] 00 X 0 0 0 0 0 0 0 0 -
01 X E DACL TC 0 0 0 0 0 FF 0 FF -
10 X 0 E DAC2 TC 0 0 0 0 0 FF - FF
11 X E DACL TC | E DAC2 TC 0 0 0 0 FF FF FF FF
01 00 0 0 0 FB 0 1 0 FB 0 - -
00 1 0 0 FB E DACL TC 1 0 FB 0 FB_INIT -
01 X E DACL TC 0 FB 0 1 0 FF+FB 0 FF -
10 0 0 EDAC2 TC| FB 0 1 0 FB FF - FF
10 1 0 E DAC2TC FB E DACL TC 1 0 FB FF FB_INIT FF
11 X EDACLTC|EDAC2 TC| FB 0 1 0 FF+FB FF FF FF
10 00 0 0 0 FB 0 0 1 0 FB - -
00 1 0 0 FB E DAC2 TC 0 1 0 FB - FB_INIT
01 0 E DACL TC 0 FB 0 0 1 FF FB FF -
01 1 E DACL TC 0 FB E DAC2 TC 0 1 FF FB FF FB INIT
10 X 0 EDACR2 TC| FB 0 0 1 0 FF+FB - FF
11 X EDACLTC|EDAC2TC| FB 0 0 1 FF FF+FB FF FF
11 00 X - - - - - - - - - - Prohibit
01 0 E DACL TC 0 FB 0 See 1 FF+FB FB FF -
Table 46
01 1 E DACLTC 0 FB EDAC2 TC| See 1 FF+FB FB FF FB_INIT
Table 46
10 0 0 EDAC2TC| FB 0 1 See FB FF+FB - FF
Table 46
10 1 0 EDAC2TC| FB E DACLTC 1 See FB FF+FB | FB.INIT FF
Table 46
11 X - - - - - - - - - - Prohibit
Table 48 APCard EEPROM assignment (Adjustment mode)
REAPC_ | REAPC_| REAPC | RDACLFF | RDAC2 FF |RAPC_ |RDACL |RDAC2 |KDACL |[KDAC2 | MOD BIAS Renarks
FB SET | FF SET | INIT_SET FB FBRT FBRT FBRT FBRT (R DACI) R DA
00 XX X IF IF 0 NA NA 0 0 FF FF
01 XX X 0 VE FB NA NA 1 0 FB FFE
10 XX X IE 0 FB NA NA 0 1 FF FB
11 00 X - - - - - - - - - Prohioit
o1 X IF 0 FB IF NA See Table§ 1 FF+FB FB
10 X 0 IF FB NA IF 1 See Tabled FB FF+FB
11 X - - - - - - - Prohibit
<MS0189-E-01> -19- 20045
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4.3 Tenperaturesenso(TEMPSENS)
Fig 411 showsan onchiptemperatiesensocharateristic andTable4-9 showgherelationshp betwea detectd

termperatureard ADCoale.
Fig 411 Onchp TenperatureSensoCharacteristics
On-chip Temperature sensor characteristics
25
2.0 NS
>
>
% 1-5 \
© N
= ~
S N
5 1.0
o
5
O NG
05 TN
0.0
-40 -20 0 20 40 60 80 100 120
Temperature t°C]

1) Sipe-1156mM/C typ)

@ V()=-001156*+162M] (typ)

3) AD cme=int(\V/()/22* 127 +05)= int(-0.667t + 94.0)
@ Temperature step @ AD_code=1L.EB9CAL.SB

* Tenperaturesensodetectdhe junctiortemperatureid LD a ambient terperature.
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Table 99 AD code and detedttenperaturdtyp]

ADcdle | TemdC] | ADadle | TemgC] | ADcale | TemgdC] | ADade | Temd'C]
0 1401 32 922 64 442 9% 37
1 1386 33 90.7 65 427 97 52
2 1371 A 892 66 412 98 6.7
3 1356 35 87.7 67 397 9 82
4 1341 36 86.2 68 382 100 97
5 1326 37 84.7 69 367 101 112
6 1311 38 832 70 352 102 127
7 1296 39 817 71 337 103 142
8 1282 40 802 72 322 104 157
9 1267 41 787 73 307 105 172

10 1252 42 772 74 292 106 -187
11 1237 43 757 75 277 107 202
12 1222 44 742 76 263 108 217
13 1207 45 727 77 248 109 232
14 1192 46 712 78 233 110 247
15 1177 47 69.7 79 218 111 -26.2
16 1162 48 68.2 80 203 112 217
17 1147 49 66.7 81 188 113 292
18 1132 50 65.2 82 173 114 -07
19 1117 51 63.7 83 158 115 -2
20 1102 52 622 A 143 116 -33B7
21 1087 53 60.7 85 128 117 -H.2
22 1072 A 592 86 113 118 -36.7
23 1057 55 57.7 87 98 119 -3B2
24 1042 56 56.2 88 83 120 0.7
25 1027 57 4.7 89 63 121 412
26 1012 58 532 0 53 122 427
27 997 59 51.7 91 38 123 442
28 982 60 502 92 23 124 457
29 967 61 487 93 08 125 472
30 952 62 472 A 07 126 487
31 937 63 457 95 22 127 502

44 CurreniMonitor
AK2573A hasMOD currentandBIAS currentmonitar, MODMON andBIASMON resectively. MODIMON is
0.0095 times of DAC1 output (source type) and BIASMONB80% timesdf HDAC?2 output (Sourdspe).
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5. Aarm
AK2573A has 5 alarm functionsgaown in Table 4.

Table 51 Alarm function
ALM Detection condition Polarity Detected Time
OPTALM When monito PD currehis belov theOPTALM level. Programmable 5Sustyp) (Note 1)
CURRALM | WhenR DACl1a R _DACZisbeyondCURRALM leved ar ProgrammabIT evey 125ugtyp)

equal oful code.
TEMPALM | When the detectedemperatug is beyond TEMPALM Programmablé evey 128ms (typ
level.
DATAALM Whenthe detectedds a 1ssegientialdatainput @.5us| Programmable 4.5ustyp)
typical).
TXFAULT When onelomoealarm detected. “H” depadson
detected\.M
Notel: Nat includedday time by RPD and CPD.
5.1 OPTALM
OPTAM level (optalm_r is selectableamongl/3, 1/4, 1/6 and 1/7 o APC FB refereiae voltage(vapc_reflby
RE_OPTALM.

OPTALM is detected when vpd < dytaref.
APC FB keeps RPC FB duing OPTALM detectiorin the'Sdf running modé

52 CURRALM
CURRALM isdetecteavhen
R DAC1(MSB 4bif)>R CURRALM DAC1 o R DAC2(MSB 4bif)>R CURRALM DAC2
R CURRALM DAC1lard2 can bseievery 6 C.
CURRALM is clear whererdving dissble request (TX_DISTdX DIS2is se'H”).

53 TEMPALM

TEMPALM is detected when REMP <R TEMPALM.

R TEMP hasnegativeslopecomparedo thetemperature JEMPALM is detectd when the detectd temperature
beyondR_TEMPALM.

54 DATAALM

DATAALM s detected when input DATA isSbr fixed moethan 4.5uéyp).
APC B kegosR APC FB duing DATAALM detection in théSelf running mode
DATAALM detectioris ignorel wherRE DATAALM MASK="1".

55 TXFAULT

TXFAULT function is shown in Tables

Table 22 TXFAULT

RE SFP | Shutlorn request ORedALM | TXFAULT I-DAC ouput
(TXDIS1,2)

0 0 0 0 NormalOperation
0 0 1 1 NormalQperation
0 1 X ORedALM Shutlomn
1 0 0 0 Nomal Gperation
1 0 1 1 (Hold) Shutlomn
1 1 X Oa 1l(Hod) | Shutomn
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RE SFP=0@erdion
S “H’ when OPTALM, CURRALM, TEMPALM or DATAAL M is detected
& “L” when mALM detected.

RE _SFP=1 peration
SipportTX FAULT o theSFR(Small Fomdactor Pluggablirequirement.
St andhold “H” whendetectedDPTALM,, CURRALM, TEMPALM or DATAALM andgointo shutdewn
mode.
Resetd“L” when TXDIS or TXDI2 is “H“ — “L". Referto"6. Shutdowi'for more information.
During“Adjustmentmodé, TXFAULT detection is ignored.

6. Shutomn
6.1 Shutiovn Qperation
Fig 61 shows thshutloarn operation TheAK2573A supports theSFRSmall FormAacta Pluggablerequirement.

Fig 61 Shutlomn Operation
TXDIS1 TXDIS2 RE SFP TXFAULT Qperation Remarks
1 X X X Shutiomn Shutiovmwith pin
X 1 X X Shutlomn Shutlomwith pin
0 0 0 X NormalQperation
0 0 1 0 NormalQperation
0 0] 1 1 Shutlowrn SFP TXFAULT
Operation
Fig 62 Shutiovn Conditon
Function Operation Remarks
I-DACL/2 ouput | High-Z (0OmA ouput)
APC FF NormalQperation.
APC FB Keg thedataat shudownrequest.
AM Normal Operation
TXFAULT R_SFP=0: Nomi®peration
R SFP=1. Keep the datsshutdown reques

6.2 TenperaturéComparisotetveerShutiom Requestrd Release
TheAK257A keeps the temperature data at shutdequest and compares it withmpeatureet release requies
to avoid overcurrentcondtions at the LD.  Whenthe AK2573A detectsa temperaturedifferencebetweenat
shutdownrequestandthe releaserequet the APC FB data is setto O or to initial valuesin responsdo the
temperaturet therelease requeshetemperaturdifferencds programmable.
Whenthe AK2573A doeshotdetectitemperaturdifferenceit kegostheAPCFB dataresulting irfastergperation.
Thisfunction worls atreleaseequest asllows:
if ABSKR TEMP_STDW-R_TEMP)>R TEMP_WN)
R_APCFB=0a resetotheinitial value in regonsdotheR_TEMP
whee, R TEMP_STDW istenperaturet shutdown request
R_TEMP is a temperatmtreleaseequest
R TEMP_WN is a temperatedifference (usgrogrammbe)
APC FF contnuesto operataluring shutioan for fastperformancavhenareleaseequesisreceivedHoweve, the
I-DAC currerh gays &0mA.

<MS0189-E-01> -23 20045

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6177341/ak2573a.html

ASAHI KA SEI

Table 83 Operation at shutan release

B 257

RE SFP | TXFAULT a RE TEMP__ | TempDifference| R APC FB Remark
Shutlovn request| DET result
0 X 0 X Initial value
0] X 1 0 Holddata
0 X 1 1 Initial value
1 0] 0 X Initial value
1 0 1 0 Holddata
1 0] 1 1 Initial value
1 1 X X Initial value

7. Powerup/dovn Timing
7.1 DelayTimed TXFAULT Detection vith OPTALM
In correspondb the delaytime causedby RFD andCFD to get themoniterPD averageurren, the delaytime of
TXFAULT detectionwith OPTALM is setwhenRE SFP=1" (SFPsupport). AK2573A has2 delaytime when
RE SFP=1": normal delayrad acceleratidelay. Acceleratidelay may be selectetienboth {DACland IDAC2
aresetto APC FF or APCFBwith aninitial value setting.
Table 7L shows thelelay timed TXFAULT detection uth OPTALM and Fig 4. illustrated bldediagram.
Note: When accelenteddelayis selectedhith RE SFP=1", APC FF dataa initial data of APC_FBshouldbe

suitable, otherwise AK2573A nhitgo inb shutlonn by deedion of OPTALM dter delay ime.

Fig 71 APC_FB Block Diagram

Lo %%
cp

Monitor
PD
v

PDGAIN
(R_FDGAIN)

PDIN

APC Feedback

APC,

Digital (R_APC_FB)

compP

Filter

TX_FAULT

POGAIN Control [ >
vpd
RPD OPTALM Level
(R_OPTALM)
= / v
APC Teget OPTALM
Detection andeset OPTALM (RAPC_TRGT) DAC_APC ATT OPTALM
vary with the cutoff ) vape_ref reference
frequency 6CPD and RPD (opalm_ref)
Table 71 Delaytime of TXFAULT detection with OPALM
RESFP [R TMER_ |RAPC_ |RAPC_ | DelayTimed TXFAULT | Remarks
OPTALM INIT_SET | FF_SET | detectiorwith OPTALM
0] X X X Oms disable TXFAULT
detection
1 0 X X 160ns(typ)
1 1 0 00 160 ns(typ)
01
10
1 1 X 11 2mgiyp) Acceleration
1 1 1 X 2msiyp) powerip
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7.2 Powe m Initialization Procelurewithout Shutdown RequgSXDISL)

VDD

TXDIS

TXFAULT with OPTALM enable

LD Current 4—>’~ ——————————————————————— >

APC FF or Normal Operaion
FB initial setting

»l

APCFF

APC FB initial procedure

v

[ ALM operéion
Powver On Reset

\4

TXFAULT enable (without OPTALM)

TXFAULT with
OPTALM enable

A
A

t_init: 160ns (typ)

7.3 Powe o Initialization Procelurewith Shutdown requegTXDI S=H)

VDD
TXDIS
9 TXFAULT with OPTALM enable
LD current ms (if accelerated deyatime is selected) >
APC FF or / Normal Operation
FB initial setting //
y
APC FF s
h APC FB initial procedure g
Power On Reset }1—»{ ALM operation "
TXFAULT enable(without OPTALM) | TXFAULT with
OPTALM enable
t_init: 160ms (typ)
<MSO0189-E-01> 25 20045
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74 TXDISTimingduringNormal Qperation

VDD
A 10us (min)

TXDIS
TXFAULT

TXFAULT enable

(without

OFTALM)

< =|< g >
TXFAULT disable| | TXFAULT enable(+ OPTALM)

LD current |

< > 2ms

t_off: 10us (max) d—b‘
t_on: 1ns (max)

\

Temperatureyap detection

A

»

Normallnitialize Procedure: 160n{syp)
AccelerationProcedure: 1mg§max)

75 TXFAULT Detectian/ Resetvith Recovery

VDD

TXDIS
< »| t_reset: 10s
(min)
FAULT

TXFAULT |

Acceleration seleet

v

LD current

\1

A 4

Depends on detected AM | g p A
(se€eTable 51) APC Feedbak

Powerup Seqience
t_init: 160ms (ma&)
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76 TXFAULT Detectian/Resetvithout Recovery

VDD
TXDIS

t_reset10us
(min)

A
A 4

FAULT
TXFAULT |

LD current

1

Deperds ondetectedALM ||
(seeTable5-1) t fault

TX_FAULT with OPTALM
Acceleratel delay timeis selected 2ms (typ)
Normal delaytime is sskeded: 160ms (typ)
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8. ICM|F
81 Memay Map
Table8-1 shavsthe EEPROM / Regiisterddress mapAccestd memornyfEEPROM registerlis donevia thel 2CM
I/F forma.
WP (Write Protedtmay limit the access memoryes shown in Table .
Table 8. Memory map
Device Address Device Addresd. | Device Addres® Address Data
AOh 1010 000 00000000t | User Area
01111111 (EEPROM, 1kbit)
ACh 1010 000 10000000to | No memoy
11111111
A2h 1010 001 00000000t0 | Nomemaoy
11111111
Adh 1010 010 0000000 to
11111111 Adjustment data
Aéh 1010 011 0000000010 | (EEPROM, 3khit)
01111111
Ach 1010 011 10000000to | Nomemaoy
11111111
A3h 1010 100 00000000to | Registers
00011001
A8h 1010 100 00011010to | Nomemoy
11111110
A3h 1010 100 11111111 AK2573A Operaibn mode
change
Table 8 Memoy access limitationith WP
ltem WP="" WP="H"
Device Address 1010xxx 1010000
ACK (Noel) when eceive device address when eceive device address
EEPROM / Register Full access User area only (read only)
Access
Operating mode Full Séf runnig mode only
Paga/rite 16byte (without registers) -
Seguential Read fran 00000000000 t0 01111111111 fran 0000000001111111
Registeréd\coess Randorraccess only -

Notel) DuringEEPROM Wite operation, no ACK is gertech

<MS0189-E-01>
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82 ReadMrite Operation

82.1 ByteWiite
SDA 10| 1] 0 00 0 Oﬂ
| S| Device Device |R/ A| Address |A| Data |A| S|
T! Address-1 'Addres2'w! C (MSB First) C (MSB First) clT
K K K O
R P
T
822 PagWirite
AK2573A is cgpableof 16byte page write.
soa | Jalofaq [ [Joo [[[[[[[]e[[[[][][]e[| [l f -+ -] ol |
7] jovee, o |18l sy &l pmmGaess  [A]  pamadgesen |2 |4 omaasress+n |25
A K K K K K K O
R P
R

82.3 CurrentAddresdkead
The internbaddess counter maintains the last aslslaccesdeluing the lastead owriteoperation, incremented

by one. The raver address is changed WP sgtiRefer toTable7-2 in detail

SDAUlOlO 1|0 1u

| S| Device | Device Rll A| Data | N| Sl

T! Address-1 'Address-2 W' C (MSB First) olt
A A o
R E P

T

824 Randoniread
A random read requireSdammy’ bytewrite quence to specifivéiddress. After receive the AR from AK2573A,

perfomt’curentadiressead (s&82.2).

SDA|_|1010 0 01 0| |1/0/1|0 1|0 1|_|

| Sl Device Device |R/| A| Address |A | Sl Device Device |R/| Al Data |N | sl
T! Address-1 'Address2! w! C (MSB Frst) c!T! Addres1 'Addres2'w!cC (MSB First) olT
A K K A K A O
R R c P
T . T K
¢ Dummy Write ’ *1: Don't care wheWP="H"

825 SequentidRead
Sequential rebcan be initiatgasather“Currert Address Rad’ or“Random Redd After issuing either of themgth

AK2573A continuesdouput daafor eacthACK receivel.

soa =« e [ [ ool [[ [ Lol [LOTPT Jof fee e [l [IT LT
Ags\r’:;z‘mé (Mgiaa‘iilrst) 2 Data-2 é 2 Data-n \2 ?
K K K K A O
cP
K
<MSO0189-E-01> 29 20045
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82.6 Data Change
TheSDA pin is normély pulledhighwith 4.7kto 10K2. Dataon theSDA pin may charganly during SCL low time
period. Data changes ithgy SCL high periods will indicate a start or stop condition.

X

SDA \
Data ' Data' :
Stable Change

827 Start/Stgp Cordition

StartCandition: A hightolow transitionof SDA with SCL high is a startconditionthat mustprecedeany other
command.

Stop Condition: A hightodow transition of SDA wit SCL high is a sfocorditian.

SDA

|
|
|
|
|
|
|
|
|
|
|
|
|
i
T

1
1
1
1
1
1
1
|
STAR sTOP
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83 EEPROM

EEPROM memory map isahn in Table &, 84 ard 85.

EEPROM accesslimited with VWP pin ard Operationmade(refer to Table 4, for more informatiojp
WP="“L": Full access
WP="H"; User area oplnith read only

(Nae) TheAKM fadory adjustel dataare sored in advane at addes (Deviee Address2= 011,Address=60Hr
the offsetof the onchiptemperatuesensor.if suchexcessemperatue stresss to be appliedto thisdevie
whichexceeds a guanteed EEPROM data reien conditions ( for Dyearsat 85C), it isimportant taead
thepredeterminedaluein advaneandto rewritethe samedatabad into EEPROM afteranexposurdo
the exces tempesture environment. Evenif the exposurdimeis shorterthan the retertion time,any
accatratedtemperatie stressess (suchas baking)are performe, it is recommendetb readthe preset
datafirst ardto rewrite it afer theteds.

Table 83 EEPROMAddressvIAP
Device Address | DATA(D7-D0) Iniial | Remark
Address Value

ACh 00h Q) User Area 00h
~ (1kbit)
7Fh (127)

ACh 80h (18) | NoMemory
FFh (255)

A2h 00h Q)
FFh (255)

Adh 00 hQ) E DACLTC 0Ch AddressingvithR_TEMP
~ Temperature data feDIAC1 (1kbif) (15C step)
7Fh(127)

Adh 80h(1B) | E DAC2TC 0Ch Addressingvith R_TEMP
~ Tempeature data fodDAC2 (1kiit) (A.5C step)
FFh (255)

Ach 00h(©) E _DUTY TC (5hit) 0O0h Addressingnith MSB 5hit of
~ Temperature data for Duty R_TEMP
1Fh(31) | Adjustiment (256bit) (6C step)

A6h 20h (@) E_APC_TRGT_TC (5bi) 0O0h Addressingnith MSB 5bit of
~ Tempeature data for APC FB R TEMP
3Fh(63) | refrence (R_APC_TARGT) (256bi) (6C step)

Aeh 40h @) MSB4bit E CURRALM DACL TC | FFh | Addressingwith MSB 5bit of
~ LSB4bit E CURRALM DAC2 TC R TEMP
5Fh(95) | Temperature datarf@URRALM 6C step)

(256hit)

A6h 60h (B) Adjustment data see Table 8 ard85
~ (2560it)
7Fh (255)
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Table & Adjustment Data v®a (DevieAddres2=011)

EEPROM Address Function Bit Initial Value Remark
E VRFTRIM[74] 60h | Oscillator Frequency 4 Factoy Seting
E TEMP OFFET[30] | 60h | Tenperaturesensorifset 4 Factoy Seting
E APC F- _SET[7:6] 61h | APCFF Stting 2 00 see Table4
E APC FB SETH] 61h | APCFB Setiing 2 00 see Table4
E APCINIT_SET[3] 61h | APCHB Initial Setting 1 0 O No Initial Stting
1. Initial Setting
E SFP[2] 61lh | SFP Setting 1 0 0: No SFP Support
1: SFP Support
E_DAC1 GAIN[1] 61h | I-DAC1Gain 1 0 0 Gain=12
1 Gain=1
E_DAC2 GAIN[O] 61h |I-DAC2Gain 1 0 0. Gain=12
1 Gar=1
E TEMP_DET[H] 62h | Temperature compensation 1 1 0: OFF
a shutlorn release ON/OFI 1. ON
E TIMER OPTALM{4] |62h |Delay time o TXFAULT |1 0 0:160ms
detectiorwith OPTALM 12ms
EAM POL[3 62h | ALM Polarity 1 0 0:“H”
1
E OFALM[1 0] 62h | OPTALM Referenckevel | 2 00 0013,QL1/4
1016,11:1/7
E TEMP_WN[G:0] 63h | Temperature Difference | 7 00h see sectin6.2
Detection Level
E DAC FBRT FIX[60] |65h | APC FB Dual Feedback| 7 00h see sectind.3
Ratio
E DATAALM MAXK[Q] | 67h DATAALM mask 1 0 0. DATAALM Vdid
1. DATAALM Invalid
E_PDGAINEQ] 63h | PDGAIN 6 00h see Tabled
E TEMPALM[6 0] 6Ch | TEMPALM Level 7 00h see Table@
Table & EHPROM Map (Adjustment Data Area)
Addresss D7 | D6 | D5 | D4 D3 | D2 | D1 | DO
60h VREFTRIM TEMP OFFSET
61h APC FFSET APC FBSET ARPC SFP DACL DAC2
INIT SET GAIN GAIN
62h TEMP_ | TMER | AM_ OPTAM
DET OPTAM POL
63h TEMP WIN
64h | | | | | |
65h DAC FBRT HX
66h
67h DATAALM
MASK
68h PDGAIN
69h
6Ah
6Bh
6Ch TEMPALM
6Dh— Reserved (loAKM Test)
7Fh
<MSO0189-E-01> -32- 20045
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84 Reqister

B 257

Registememorymapis shanvn in Table86 and87. Registeraacesss limited with WP pin andOperationrmode
(refer to Fg 9-1, for moeinformatior).

Table & RegisterDevieAddress-A8h)

Register Addess | Function Bit | Type | RW | Remark
R VRFTRIM[74] 00h | Ogtillator Frequency 4 |U RW
R TEMP OFF=E=T]30] 00h | Tenperaturesensorffset 4 | U RW
R APC FF SET[7:6] 01h | APCFF $tting 2 |U RW | see Table4
R APC FB SETH] 01h | APC FB Setting 2 |U RW | see Table4
R_APCINIT_SET[3] 01h | APCHB Initial Setting 1 (U RW | O No initial Stting
1: Initial Seting
R_SFP[2] 01h | MSA(SFP Sdting 1 (U RMW | O: No SFP Support
1: SFP Support
R_DAC1 GAIN[1] 01h |I-DAC1Gain 1 |U |RW |0Gair=1R2
1 Garn=1
R_DAC2 GAIN[O] 01h | I-DAC2Gain 1 (U RW | 0 Gain=12
1 Gair=1
R_TEMP_DET[] 02h | Temperaturecompensationl | U RW | O.OFF
a shutiovn release ONVOFF 1 ON
R_TIMER OPTALM{4] 02h |Deley time of TXFAULT |1 | U RW | 0:160ms
detectiorwith OPTALM 12ms
RALM POL[3] 02h | ALM Polarity 1 |U |RW |[OH
L
R_OHALM[1:O] 02h | OPTAM Referenckevel |2 | U RW | 0018 QaL:1/4
1016, 11:1/7
R TEMP_WN[6.0] 03h | Temperature Difference |7 | U RW | see sectin6.2
Detection Level
R DAC1 FBRT[60] 05h | APCHB Ratiofor I-DACL 7 |U RW | see sectind.3
R DATAALM MAK[0] | 06h | DATAALMMask 1 |U RW | O DATAALM Vdid
1. DATAALM Invalid
R DAC2 FBRT[60] 07h | APCHB Ratiofor I-DAC2 7 |U RW | see sectind.3
R ADGAING O] 08h | PDGAIN 6 |U RW | see Table2
R TEMPALM[6:0] 09h | TEMPALM Level 7 |U RW | see Table@
R TEMP[GQ] 0Ah | Deected Temperature 7 |U RW) | seeTable 49
R TEMP_STDW60] 0Bh | Temperatureat Shudomn |7 |U R(W) | seesection 6.2
reguest
R DAC1 FH70] 0Ch | I-DACIFF 8 |U |RW [Note?2
R DAC2 FH7:.0] ODh | I-DAC2FF 8 |U RW | Note3
R APC FB[80] OEh | APCFB 9 |S R(W) | Notel
R DACL FB[80 11h | I-DAC1FB 9 |S R(W) | Notel
R DAC2 FB[80] 12h | I-DAC2FB 9 |s R(W) | Notel
R DAC1[70] 13h | I-DAC1 8 |U R(W) | Note2
R DAC2[70] 14h | 1-DAC2 8 |U |RMW) | Note3
R APC TRGTHQ| 15h | APCReference 5 |U RW | see Tabled
R CURRALM DAC1[74] | 16h CURRALM for -DACL 4 U RW | see sectin5.2
R CURRALM DAC2[30] [16h [ QURRALM for HDAC2 4 |U RW | see seciin5.2
R DUTYHO| 17h | Duy Adjust 5 |U RW
AKM Test 18h | Testfor AKM - - -
1Dh

Note 1: The data format of read / writea@&M (8bit) is shown in Fig-8.
Note 2R DAC1=R DACIFF+R DAC1FB,R DAC1>=0,
Note3 R DAC2=R DAC2 FF+R _DAC2FB,R DAC2>=0
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Note 4:
ORW
R: Read Only.
R/W): Read / Write, White data may be changed by inteiaiatiop.
RW: ReadMWriteWrite datais hold unlessewwriting or operatiormodechanging. Al adustmentvould be

donebyRMregisters
(2 Data Type
U: Unsigné, S Signel (2sConplement)
Table87 RegisteiMap
Addesd D7 | D6 | D5 | D4 D3 | D2 | D1 | DO
00h VREFTRIM TEMP OFFET
01h APC FFSET APC FBSET APC SFP DACL | Dac2.
INIT S GAIN GAIN
02h TEMP_ | TIMER | AM_ OPTALM
DET OPTALM POL
03h TEMP WIN
04h | | | | | |
05h DAC1 FBRT
06h DATAALM
MASK

07h DAC2 FBRT
08h PDGAIN
0%h TEMPALM
0Ah TEMP
0OBh TEMP STDW
OCh DACL FF
0Dh DAC2 FF
OEh APC FB (sedtig8-1
OFh
10h
11h DACL FB
12h DAC2 FB
13h DACL
14h DAC2
15h | | | APC TRGT
16h CURRALM DAC1 | CURRALM DAC?2
17h | | | DUTY
18h- Resernveor AKM test)
1Dh
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Fig 81 The data format of signed 9 bit register

———— Regster (9bit2's conplement) —_—p

A

. -
Sign Body (8bit)

D8 D7‘D6‘D5‘D4‘D3‘D2‘D1 DO

< Read I_Datavia Digital I/F (_8 bit) >
(Sign + Body (MSB 7bit)

Write Datavia Digital I/F (8 bit)
(Body 8bit, Negativddata can not beritten)

— ——»

9. OperatiorMode
TheAK2573A has 3 peratngmadesSelfrunning Adjustnent and EEROM made.

91 SelfrunningMade

Sdfrunningmodeis readyfor normaloperationafter all adustmentsare completed. In this modetemperature
detection EEPROM accessnd feedingcurrentare automaticallyperformedusing the onchip oscillator The
AK2573Aworksin thismadedter poweion.

9.2 AdjustmeniMode
Adjustmentmodeis desigied for trainingthe LD characteriste The AK2573A operatesccordingto theregister
settingset throughthelZCM™ I/F. During adjustment mode, R_SFP should be O.

93 EEPROMMade
EEPROM modés usedor storing LD characteristics irfizPROM.

94 MQODE Control

The AK2573A operaibn modes arechangedhroughthe 12CM interface. Table91 showsthe accesémitation of
each operation mode and TakksBiows theommando changgperationmale.

Note: The BICM interfa@access jgrohibitedor 1ms #er poweran ormodetransfe to selfrunning male.

Tabled1 Accesdmitation of each operation mode

EEPROM Access Regjister Access
Operation mode Read Write Read Write
Sdf+unning mode O X O X
WP=L") (except modehange command]
Adjustment mode O X O O
(WP=L")
EEPROM mode @) O O X
WP=2L") (except modehange command
WP =H" O X X X
Sdf+unning mode only|  (User Area Only)
Table @ Operationrmade clange

Device Address| RW | Address Data Qperation mode

1010100 W 11111111 10100000 Sdfrunning mode

1010100 W 11111111 10100111 Adjustment mode

1010100 W 11111111 10101110 EEPROM mode

95 OperatioriViodePitection
When seWP="H", only selfrunning maoleis selecie:
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10. Module Adjustment Exarrgpl
Table 161 shovgthe maluleadjustmentxanple.

B 257

Table101 MaduleAdjustment Example

No. | ltem Contents

1 Goto Adustment mode | Issues‘Changingto Adjustmentmodecommant (seeTable 92) via
12CM |/F.

2 SFP sting St R SFR=-0 bavod TXFAULT detestiona adjustmentnade.

3 APC setting S R APC FB SET="00 and R APC_FF=11 BIAS and MOD
currert is set a“OpenlLoog.

4 LDcurrentdjustment |S2* RDACLGAIN ad RDAC2GAIN, then adjust
R APC F+ DACIor modulationcurrentand R APC A= DAC2 for
BIAS currendLD.

5 Duty adjustment Adjust R DUTY for 50%duty of LD pone, if necessary After duty
adjustment, tune MOD andA&Scurentby R_RC F= DAC1 and Af
necessary.

6A | PDGAIN adjustment Adjust R PDGAIN for PDMON =1V. Goto st
If you cannot measure PDMON voltage, see-8ep 6

6B | PDGAIN adjustment SetR_AC TRGT=100000 athR_APGAIN=000000 (Gair23.5dB).
ThensetR_APC FF_SHIHR APC FB SET as yaucorffigulation.
APC FB adjustsLD output automatically. Adjust R PDGAIN for
normal LD output. R APC TRGT adjustmenits for fine tunning of
optical power. Gto steB.

7 APC B setting SR APC TRGE*10000.

SSR APC FB SET according to your configuration.

8 APC FBtarge Adjust R APC TRGT to tunning LD output. LD outputis adjustd

adjusment automaticaaly@ordingtothe R APC TRGT.

9 Read temperature data| Read RTEMP (orchip temperature sensor detection temperature).

10 Estimatd D temperature (1) 2 or more temperataradjustment

characteristics Do step 2 to 8 wittifferenttemperature and estimate Librent data 6
lookup table.
(2) Single point adjustment
Calculatel D currentdatad lookup tablewith onchip temperaturg
sensor gainl49C/ALSB), R_TEMP and LD characteristics.

11 | Wiite adjustmentatato | (1) Make the data for EEPROM.

EEPROM (@ Issue mode change command tBfBM.
@ WriteadjustmentatatoEEFROM.
@ Read EPROM data and verify it.

12 Sdf running mode Issue mode changecommandto selfrunning. AK2573A operates
temperatug detectionfeedcurren in responsdo temperture,anda
feedback operation autatitally accading tothedatain EEPROM.
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VIL Circuit Example

FigA illustrates circuixamped AK2573A

FigA CircuitExanple
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= Mod_def2
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OfIB33SEREEY
Tx_Fault RS
LVPECL I/F CE_?___LC16
(see below) T7T VCC or GND

Normal Operatiowith Open: Pull-dwn
ShutdownOperaton with Open: Pull-up

For full acces: GND R6
For write protectbn: Openor VDD Tx_Disable
LVPECL I/F
DATA Only DATA Only DATA & CLK
AC Coupling DC Coupling DC Coupling
R111 R121
o+ Clo1
DATAP DATAP DATAP
R10:.
TD -

DATAN

c102 LEN
DATAN DATAN
SEL SEL
J; R11 SEL
r CLKP CLKP
VDD orOpen CLKN
VDD or Openr— CLKN CLKP
R101 = 10®
C101 = C102 >= 0.01uF RL11=R113 = 130
R112 =R114 =82
CLKN
R121=R123 =R125 =R127 = 13®
R122=R124 =R126 =R128 = 8X2
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IMPORTANT NOTICE

 These productsard their oecificatons ae aubject to charge without nofice.

Before consickiing any useor aplication, canault the Asah KaseiMicrasystams Co., Ltd. (AKM) salesoffice or
authorized distibutor conceming ther currert datus.

» AKM assumesno liallity for infringement of any patent, intellectud property, or other right in the gpplicaton or use
of any informaion cantained herain.

* Any export of theseproducts, or devices or systems cantaining them, may require anexport license or other officid
goprovad urderthe law ard reguations of the cauntry of export pertainingto customs ard tariffs, currency exchange,
or statggic materials.

» AKM productsare nether intended nor authorized for use ascritical componertsin any safey, life support, or other
hezard rdated device or system, ard AKM asumes no responshility rdating to any such use, except with the
expeswritten consetrof the Represntative Directorof AKM. As used here:

(@) A hazard rdated device or systam is one desgned or interdedfor life support or maintenance of sfety or for
applcatonsin medicine, agasprce, niclear energy, or atherfields in which its failure to function or petfform
may reaonebly beexpected toresut inloss d lifeor in Sgnificant injury or demageto persan or praperty.

(b) A critical component s onewhose falureto funcion or gerform may reasonably be expected b result, whether
directly or indrectly, in the loss of the safety or effectiveness of thedevice or systan cortaningit, and which
musttherefore med very high sandards of performance andreligbility.

« Itis the respoiitsility of the buyeror distibutor of anAKM product who distibutes, disppsesof, or otherwise places
the produtwith athird party to notify thatparty in advance of theabove cantert and conditions and the buyeror
digributor agreesto assumeany and all responshility andliability for and hdd AKM harmesfromary andall
claimsaising fromthe useof said product inthe abosance of suchnotificaion.
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