ASAHI KASEI

[AK2574]

156M Laser Diode Driver + APC for Burst Mode

AK2574

| Features

Description

BIAS current switching

156M Laser Diode Driver for burst mode application

Programmable laser BIAS and modulation current

oontrolled by an on<chip temperature sensor

(APC_FF)
Two current output 8 bit DACs,

I-DAC1: 85mA sink for modulation current
I-DAC2:; 54mA sink for BIAS current

(CLKALM)

12C™ compatible digital I/F
Duty adjustment

Single 33V +-0.2V operation

Power failure alarm (TXACT), CLK failure alarm

The AK2574 is a 1chip LDD (Laser Diode Driver) and
an APC (Auto Power Control) for burst mode
application such as ATM-PON. It contains not only
156M LDD for modulatin current but also BIAS
current  switching, programmable BIAS and
modulation currents, duty adjustment, 12C™ interface,
an EEPROM for storing LD characteristics and user
information.

The AK2574 has an APC FF (Feed-forward) function
that supplies a programmed current in response to the
temperature.

All program and operational functions can be set
through the I2C™ compatible interface and stored in the
on-chip EEPROM.

| Applications |
ITU-T G.983 ATM-PON ONU Ordering Information
Product Number PKG
12C™ s a trademark o f Philips Corporation. AK2574VB BCC++48 (7mm*7mm)
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Fe (TiAA(éT txact_ref ;
._pul ) _I?)?Al\gl;’_ ) m AND TXACT
comp_out RESET || L

i,
TEMPMON

TEMPSENS "J‘{ ADC }7

APC_FF

RB (12k) CGEN

osc ‘

Digital I/F (12C™)

-
{1

SCL

EEPROM

TXDIS
CONTROL

*; Open Drain
**: pull-up

<MS0266-E-00>

Downloaded from Elcodis.com electronic components distributor

2003/12


http://elcodis.com/parts/6439103/AK2574VB.html

ASAHI KASEI [AK2574]

-Contents-
1.Pin D@cription ................................................................................... 4
1I.. Absolute Maximum Rallng ......................................................................... 6
I Recommend Operallon (000 88 (1170 ¢ - SRR R R R TR R R 6
IV. Electrical Chracteristics « << c v s rersrsererereceesetececacatetoocototetoccetocococsccccnsccoscnsns 6
1. Power O)nsunpti DN sceveesessessessesacsassossossesssssssassessosscssssassassessossssscsnsss 6
2. BB M cccceeecceeeteeeeeateetaseeossecesessossssesccssssssssssssssssssssscsssssssssssssssnns 6
3. DOgital Input / Qutput DC Characteri StiCs «cceererreereereeeniiiiiiiiiiiiiiieeeee. 7
4. |2C|M|/FACG]aracteristics .............................................................. 7
LT IR, = =0 I 1 =S 8
6. BRST Ti mng (ﬂ:” L", wthout O_|Q ..................................................... 8
7. m'ﬁmng (ﬂ:”H" wth O-IQ ......................................................... 9
o T TN Y L 9
o YO 7. 10
10. DJty Q/d e Ad_] USENBNE cccccecceccecceseccessesseccccossassessoessesscssssassesscsscsscsnsss 10
A1 DAC (TXACT) cvvveeeeenenn ettt ettt ettt ettt ettt ettt 10
12. PO N (hpaci L ANCE tevresresceccesastessessessesassassossessosscsscsassassassesscsscsassnsss 10
T T = 7S = T 10
14. Tenper ALUrE SENSOI tecceececceccssastestestsstssesssssessessosssssssssssssssssssssssssssns 10
ST o 11
16. POVEr O RESEL cecceceecectectectsceseestestestecessassestessosssossssssssssesssssssssssssns 11
17. 1-chi p CBCI | 1 At OF ccceeeceeeeceeeeeneeenieeeeeeeceseceeescesecceccsocsccnccsacsssnccsnnns 11
V. PaCkage INfOrTNation: =t =t o v o e oo srsreseseseceretcecetototsecescsecscsectcccctoccrcecescccscces 12
VL CIﬂ:UItDes:ﬂpthn ................................................................................ 13
1. PAran®t € NOE AT O ««ccceereenemneemneemnemenemeneeneeneeeeeeueeeueeenneeeneeeeeenns 13
1.1 Paran®t € DEFi i T ON «cceceeeerenneenneemmetmneeteeeneeeneeeueeeuneeeneeeeeeieeenns 13
1.2 Q)er AtiON OUEIVi W ereceeseeceeeectessestesessassessessesscsssssssassessocsscsacsnsss 13
D LD DX VEI ccvvveveremnnennnennneenneenneenneeuneeeneeeneeeseeeuneeuneeeueeeneeeneeeseenans 14
2. ] DXiVEI cecceceeceesessectcsassossossessosscsscssssossessossssssssssssscssesssssssscsnsss 14
2.2 LVPECL | nput (DATAP DATAN CLKP/ CLKN BRSTP BRGTIN) v v vcvrereememenmoneanenen. 14
2.2.1 LVPEQL | nput CharacCt eri StiCS «cceeerceeeceeeecceecceeeeoceeceeconccccncccnnns 14
2.2.2 Input Timng (SBE="H, in the case of the | atched DATAwWth AK) ----- 15
2.2.3 Input Timng (SE="L", in the case of direct DATA) «--cceeereerceeceeenes 16
2.3 Dut y Ad] USENMBNE ccccceecreeeeceeeeeeseecesecaceecesecaosssossscosssscssssscsscssssnsns 16
73 = 17
p 2 N - = o = = P PP 17
3N T T Y @ 17
2.4.3 1-DA2 MNinumMQUITent QUEPUL <« v e eeerememrememeeenaeiitie 18
2.4.4 Tenper ature Sensor (TE\‘E\B) ................................................ 18
3., A AIMeccccecceccecceseceecaassescessssassessessesscssssassessossssscsssssssossessosscssssnns 20
T T D! 20
T @ 18 ¢ 1Y, 21
A, SNULOOWN ccceeeeceeeeenneeeeeetaseeceseceeesoocsccesccacsssssssssssssssscsscsssssssssssnns 21
T 1K L T 20 =2 22
5.1 MmDry |\,ap ............................................................................ 22
5.2 RRad / Wite Q)erati O secveeeeceeeeeeesacecccaessoesccaosssassscncscsacsssnscsancsnns 23
5. 2.1 Byt@ Wit eeereeeerneenenentititiiitiiiiitiii 23
B5.2.2 Page Wit eeerereereenenentitiiiitiiii i 23
<MS0266-E-00> -2- 2003/12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6439103/AK2574VB.html

ASAHI KASEI [AK2574]

5.2.3 QUITENnt AdOr @SS REAG -« c«cceveereerenntennmenetmeteeeeereeeeneeenieeeens 23

5. 2. 4 RANCOMI RBAC: c v v e reenremneemneenneetneeeneeneeneeeuereneeeueeeneeenaeesaens 23

5.2.5 SEQUENti @l RBAO -+« v v e errrement ettt 23

5.2.6 Data Change ...................................................................... 24

5.2.7 Sart / Sop ONAitiON cccceerecsesceccecccseccessessesscssssassessosscsscsnnas 24

T B = == = @Y, 24

5.4 Fég| SE @I tevvecseceesessessessessssassessossessessssassessessesscssssassessossssscsnssns 26

6. Cper AtiON MIOE s cccverereeeerineeiiietiiieeeieeeeseceeeecescsoessssccccacccscscssscssnncnns 27
6.1 Sl f-runni ng MDOE ccceceeeeeeenneriiieeiieeiieeeeeeceeeeceseccecccocecccccscnccnnnnns 27

6.2 Ad] UStNBNE MDOE cccccceeeeceeeeneeeineeiiieeeieeteeeeeceeccoeecccaccnoccocsscccancnns 27

B.3 EEPROMIMOE “ccccvccreeeeceeeeceeeeeneeeaeeecaseeoesscoscoocssocsscosssocsscoosssnsssss 27

6. 4 MIIDE QDML Ol o cvveeeeneenneenneenneenneeeneeeueeueenneeeneeeueeeueeeuneeeneeeaeeenns 27

6.5 Qperati on MAE Prot@Cti On ««««c reeererem ittt 27

6.6 QPErati ON MIAE SLALUS <« v v v ererrremenromenttetititt ittt 27

7. Mbdul e Ad] ust nent Exar’rpl Dt reeeeesestosssecessscasssscessssssssssccsscstsssccssssssssanns 28

VIL Circuit Example .................................................................................. 29
<MS0266-E-00> -3- 2003/12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6439103/AK2574VB.html

ASAHI KASEI

[AK2574]

I . Pin Description

The symboal of I/O column shows below.

Ai: Analog input, Ai_I: L\VPECL input, Ao: Analog output

Di: Digital input, Di_pu: Digital input with pulled-up resistor, Do: Digital output,
Dio_od: Digital input/output (open drain)

PWR: Power or VSS

PIN# | Symbol Function 110 Remark
1 SDA Serial data input/ output (Open drain). Connectto VDD with4.7k | Dio od | ACload
010k Q2 resistor. < 100pF
2 NC No Connection. Connect to the VSS (recommended) or leave open.
3 SCL Serial clock input. The data (SDA) is shifted in at the risingedge of | Di Donot
SCL and is shifted out at the falling edge of SCL. leave open
4 CLKALM | Sets the alarm when detects 1's or Os sequential clock input. | Do ACload
During CLKALM detection, the AK2574 goes into “TX disable”. < 30pF
The detection time is 100ns (typ). The CLKALM is reset when 1
clock isdetected. The polarity can be setwith EEPROM.
When SEL="L", CLKALM is set “non-detected’ polarity.
5 TXDIS TXDisable. Di Do not
The polarity can be set with EEPROM. When set “TX disable”, leave open
IMOD and IBIAS are Hi-Z Use 4.7kQ or more for externally
pulled-up or pulled-down.
6 WP Write Protect. Intermally pulled-up with 20k Q (typ). Di_pu
“H"” sets device address 101000 and only user area of EEPROM
can be accessed as read-only. “L” sets device address as 1010 and
full of EEPROM can be accessed as readAnrite.
7 CLKN Negative LVPECL clock input. Input Impedance>=10k Q. Al
Connectto VSSwhen SEL ="L".
8 CLKP Positive LVPECL clock input. Input Impedance >= 10k Q. Al l
Connect to VDD or leave openwhen SEL ="L".
9 SEL “H” for latched data with clock. DATA (DATAP — DATAN) and | Di Donot
BRST (BRSTP —BRSTN) are shifted into the falling edge of CLK. leave open
(CLKP—CLKN).
“L"for direct data.
10 DATAN Negative LVPECL datainput. Input Impedance>=10k Al
11 DATAP Positive LVPECL datainput. Inputimpedance >= 10k Q) Al l
12,13 | NC No Connection. Connect to the VSS or leave open.
14 TEST6 Testinput. Leave open for normal operation. Do Leaveopen
15 BRSTN Negative LVVPECL burst control input. Al l
Input Impedance >=10k Q
16 BRSTP Positive L\VPECL burst control input. Al l
Input Impedance >=10k Q
17 TESTS Testinput. Connect to VSS for normal operation Di Connectto
18 TEST4 Testinput. Connect to VVSS for normal operation Di VSS.
19 TEST3 Testinput. Connect to VSS for normal operation Di
20 TEST2 Testinput. Connect to VSS for normal operation Di
21 VSSDR \/SS for MOD driver circuit. PWR
2 VDDDR Power supply for MOD driver circuit. PWR
23 VDDMD Power supply for MOD current circuit. PWR
24 VSSMD V/SS for MOD current drive circuit. PWR
25,26 | NC No Connection. Connect to the VSS (recommended) or leave open.
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Pin Description (Continued)
PIN# | Symbol Function 110 Remark
27,28 | IMODN Negative MOD current output. Ao
Sinks MOD currentwhen input datauis “L".
29,30 | IMOD Pasitive MOD current output. Ao
Sinks up to 85maA (typ) MOD current when input data is “H”.
MOD current is adjusted with I-DACL.
IMOD voltage should be (VDD —1.8V) or more.
31 VSSMD V/SS for MOD current drive circuit PWR
32 VSSBI V/SS for BIAS current drive circuit. PWR
33,34 | IBIAS BIAS currentoutput. Sinks up to 54maA (typ) current. Ao
BIAS current is adjusted with I-DAC2.
IBIAS voltage should be (VDD —1.8V) or more.
35 VSSBI VSS for BIAS current drive circuit. PWR
36 IBIASC1 Connect o VSS with 0.1uF + 50% (in the operating temerature | Ao
range) capacitor.
37 NC No Connection. Connect to the VSS (recommended) or leave open.
38 IBIASC2 Connect to VSS with 0.1uF £ 50% (in the operating temerature | Ao
range) capacitor.
39 IBIASR1 Connect to IBIASSC1 with 330Q+ 1% resistor. Ao
40 PDIN Monitor PD voltage input. Monitor PD current is converted tothe | Ai
woltage with resistor.
41 TEMPMON | Temperature sensor monitor output. Ao ACload
< 30pF
DC load
> 50kQ
42 BIAS BIAS reference for intemal circuit. Connect to VSS with 12kQ+ | Ao
1% resistor.
43 AVDD Power supply for analog circuit. PWR
4 AVSS V/SS for analog circuit. PWR
45 TXACT TXACT is set when PDIN woltage beyond the reference voltage | Do
(DACAPC output) and is kept during BRST="H". TXACT is reset
when BRST is transient “H” — “L.". The polarity can be set with
EEPROM. TXACT isvalid within 2ms after power-up.
46 TEST1 Testinput. Connect to VSS for normal operation Di Connectto
\/SS.
47 DVSS \/SS for digital circuit PWR
48 DVDD Power supply for digital circuit. PWR

Center PAD of PKG should be connected to the VSS for good electrical performance and radiation of heat.
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| 11 Absolute Maximum Rating

Item Symbol Min Max Unit Remarks
Supply Voltage VDD 03 6.0 \
GND VSS 00 00 V| Reference Voltage
Input voltage VIN VSS-03 VDD+03 V | ExceptVVDD
Input Current IIN -10 10 mA | ExceptVDD
Storage Temperature TSTG 55 130 °C | Noel

Stress beyond “Absolute Maximum Range” may cause permanent damage to the device.
Note 1. Except Data retention. Data retention is prescribed at section-IV 2. EEPROM.

‘ III. Recommended Operation Conditions

Item Symbol Min Typ Max Unit Remarks
Operating Ambient Tal 40 85 °C
Power Supply VVDD1 31 33 35 V Except AVDD
VDD2 30 33 35 V AVDD
\VSS 00 00 00 \ Reference Voltage

IV. Electrical Characteristics

1. Power Consumption

Item Symbol min typ max Unit Remarks
Supply Current 1 (All VDD) IDD1 - 85 1 mA |Nokel,24
Supply Current 2 (All VDD) IDD2 36 1 mA |Noiel,35
Supply Current 3 (AVDD only) IDD3 - 101 125 mA [Notel, 3,5
Note 1. without BIAS and modulation current.
Note2: R DAC1=R_DAC2=00h,PDIN=1V.
Note3:R_ DAC1=R DAC2=FFh (Full code), PDIN=1V.
Note 4: DATAP=BRSTP="L", DATAN =BRSTP="H", CLKP =“H", CLKN ="L".
Note 5: 155.52Mbyps, PN7, BRSTP="H", BRSTN="L".
2. EEPROM
Item Min max Unit Remarks
Endurance 10000 - Write Cycle |Notel
Data retention 10 - Year Junction Temperature=85C

Note 1: This parameter is characterized and is not 100% tested.

Important Notice: The AKM factory adjusted data are stored in advance at address location (Device Address = A6h,
Address = 60h) for the offset of the on-chip temperature sensor. If such excess temperature stress is to be applied to
the AK2574 which exceeds a guaranteed EEPROM data retention conditions (for 10 years at 85°C), it is important to
read the pre-determined value inadvance and to reswrite the same data back into EEPROM after an exposure to the
excess temperature environment. Even if the exposure time is shorter than the retention time, any accelerated
temperature stress tests (such as baking) are performed, it is recommended to read the pre-set data first and to
rewrite it after the test. Access to un-used address locations is not functionally guaranteed.

Refer to section-VI 5.3 for EEPROM map.
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3. Digital Input/Output DC Characteristics

Item Symbol min max Unit |Conditions
Input High Level VIH 20 V  [Notel
Input Low Level VIL 08 \
Output High Level \VVOH 09vDD V  [IOH=-02mA
Output Low Level VOL 04 V  [IOL=1mA (SDA)

IOL =0.2mA (Except SDA)

Input Leakage Current 1 IL1 10 UA  |exceptWPpin
Input Leakage Current 2 IL2 350 UA [WPpin

Note 1: except DATAP, DATAN, CLKP, CLKN, BRSTP and BRSTN pins.

4 |2C™ |/F AC Characteristics

Symbol Parameter min max Unit Remark
tSCL Clock Frequency, SCL 100 kHz
tLOwW Clock Pulse Width Low 47 us
tHigh Clock Pulse Width High 40 us
tl Noise Suppression Time 100 ns
tAA Clock Low to Data Out Valid 01 45 us
tBUF Time Before a New Transmission 47 us
tHD.STA | StartHold Time 47 us
tSUSTA | Start Setup Time 40 us
tHD.DAT | DataHold Time 0 us
tSUDAT | DataSetupTime 200 ns
R Input Rise Time 10 us Note 1
tF Input Fall Time 03 us Note 1
tSUSTO | Stop Setup Time 47 us
tDH SDATAHold Time 100 ns
tWR Write Cycle Time 10 ms
Note 1: This parameter is characterized and is not 100% tested.
tF
SCL I
tSU.STA
tHD.STA tHD.DA‘T tSU.DAT tSU.STO
SDA (IN)
tBUF
tAA tDH
SDA (OUT)
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5. LVPECL I/F (CLKP, CLKN, DATAP, DATAN, BRSTP, BRSTN)

Item Symbol min typ max Unit | Remarks
Single-ended Input VVoltage Swing | Vamp 01 12 \Y
Common Voltage Voom | 05%DD VDD-10 V
BIAS Voltage Vbias 06*VDD Vv
Input Impedance Zin 10 kQ

CLKP/CLKN
DATAP/DATAN
BRSTP/BRTSTN

6. BRST Timing (SEL="L", without CLK)

Item Symbol [ Conditions min typ max Unit Remarks

Delay Time of BRST“L"—“H" | Tdrbd 128 ns

to First DATA

Delay Time of Last DATA Tdfdi | LastData=1 2 ns

to IBIASOFF R DAC2=0Fh

IBIAS Overshoot ribl | R DAC2=0Fh 120 150 % Note 1
R DAC2=2Fh 108 %
R DAC2=FFh 9% %

IBIAS Error before 2ns rib2 | R DAC2=0Fh +-15 % Note 1

of First DATA

Delay Timeof BRST“H"—"L" | Tdfbt | R_DAC2=0Fh 16 ns

to TXACT OFF

Delay Time of First DATA Tdrdt Note 2

to TXACT Detection

Note 1: This parameter is characterized and is not 100% tested.
Note 2: Depends on TXACT detection level, Monitor PD current, etc. For more information, see “VI. 3.1 TXACT™.

BRSTP - BRSTN A

Tdr-bd

DATAP-DATAN | NS N
[ 100% Nominal
] e ;
—» »1— 2ns —» v(— Tdf-di
IMOD Current XX
Tdf-bt
Tdr-dt | |
TXACT x
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7. BRST Timing (SEL="H", with CLK)

ltem Symbol | Conditions min typ max Unit Remarks

DATA Set-up Time Tsu 15 Note 1

DATAHold Time Th 10

BRST Set-up Time Tsub 15

BRST Hold Time Thb 10

Delay Timeof BRST “L"—“H" | Tdrbd 128 1286 ns

o FirstDATA

Delay Time of Last DATA Tdfdi Last Data=1 2 ns

0 IBIAS OFF R DAC2=0Fh

IBIAS Overshoot ribl | R DAC2=0Fh 120 150 % Note 1
R DAC2=2Fh 108 %
R DAC2=FFh 93 %

IBIAS Error before 2ns rib2 | R DAC2=0Fh +-15 % Note 1

of First DATA

Delay Timeof BRST “H—"L" | Tdfbt | R DAC2=0Fh 16 ns

o TXACT OFF

Delay Time of First DATA Tdrdt Note 2

10 TXACT Detection

Note 1: This parameter is characterized and is not 100% tested.
Note 2: Depends on TXACT detection level, Monitor PD current, etc. For more information, see “VI1.3.1 TXACT"”.

. Thb
BRSTP - BRSU Teub ‘ Tarba \\
A W W WA W
DATAP - DATAN 3/ \3 ......
N g 100% Nominal
IBIAS Current ribl et \
<ZE> a k Tdf-di
IMOD Current 3 ~~~~~ *j ‘
Tdf-bt '
Tdr-dt
8. I-DAC1
Item Condition min typ max Unit [Remark
Resolution 8 bit
Output Current with) IMOD=VDD-18V 76 8 A mA
Full Code
Current Supply with IMOD=VDD 100 UA [TXDIS="1"
Shutdown
1LSB Current Step IMOD=VDD-18V 0333 mA
DNL IMOD=VDD-18V -1 +1 LSB [Code20htoFFh
<MS0266-E-00> -9- 2003/12
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9. I-DAC2
Item Condition min tp max Unit  [Remark
Resolution 8 bit
Maximum Output IBIAS=VDD-18V 48 4 60 mA
Current R DAC2=FFh
Minimum Output IBIAS=VDD 106 12 mA [RDAC2=1t05
Current1 1£R DAC2£E5
Minimum Output IBIAS=VDD 0 mA R DAC2=0
Current 2 R DAC2=0
Current Supply with IBIAS=VDD 100 UA |TXDIS="1"
Shutdown
11L.SB Current Step IBIAS=VDD-18V 0212 mA
DNL IBIAS=VDD-18V -1 +1 LSB [Code20hto FFh
10. Duty Cycle Adjustment
Item Condition min typ max Unit Remarks
Maximum Pulse Extended 05 ns Note 1
1 LSB Pulse Extended Step 003 ns | 32Steps
Pulse Extended Stability 0.3ns Extended 02 ns Note 1
Ta=40 ©85C,
VDD=31~35V
Note 1: This parameter is characterized and is not 100% tested.
11. DAC(TXACT)
Item Condition min typ max Unit Remarks
Resolution 3 bit
Output Voltage R CMPTH[20]=011 0.86 09 04 \Y
R CMPTH[20]=010 0.76 08 084 \Y
R CMPTH[20]=001 066 07 0.74 \
R CMPTH[2:0]=000 056 06 064 \Y
R CMPTH[20]=100 046 05 04 \Y
R CMPTH[20]=101 0.36 04 044 \Y
R CMPTH[20]=110 026 03 034 \Y
R CMPTH[20]=111 016 02 024 Vv
12. PDIN Capacitance
Item Condition min typ max Unit Remarks
PDIN Capacitance 14 26 pF
13. BIASGEN
Item Condition min typ max Unit Remark
BIAS pin Voltage 12 V
14. Temperature Sensor
Item Condition min typ max Unit Remark
\oltage Slope TEMPMON Voltage | -12.14 1156 | 1098 | mV/C | Notel
Offset Adjustment Target | Ta=35C 1215 vV
Note 1: This parameter is characterized and is not 100% tested.
<MS0266-E-00> -10- 2003/12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6439103/AK2574VB.html

ASAHI KASEI [AK2574]
15. ADC
Item Condition min tp max Unit | Remark
Resolution 7 bit
Maximum Input \oltage 209 22 231 \Y
Minimum Input \oltage 0 \
DNL -12 +12 LSB
16. Power OnReset
Item Condition min typ max Unit | Remark
Detect \Voltage 2.3 25 27 V
When detects the voltage drop, the AK2574 goes into shutdown condition.
17. On-chip Oscillator
Item Condition min typ max Unit | Remark
Clock Frequency 215 MHz
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‘ V. Package Information

(1) Package Type: 48 pin BCC++
(2) Marking Information:
(8) PIN#1 Indlication: O
(b) Logo: AKM
(©) Marking Code: AK2574VB
(d) Date Code: YYWWXXX (7 digit)

AKM
AK2574VB
YYWWXXX

O

(3) Package Outline
6.2
-+ f——0. )
B }‘ 7.070.1 ‘} | ﬂ$ Ffi eeor ‘0.0BMIN
T [w | s " %—EE—B%—BE BEE6HL y
! I % m .
| | Y I
! % 5.5"_"0.06 %
| e I —
) | i | &
| I
| e e
! Y g el
oy | | 13 {[13] %BEB‘BE—EBBE EE, -
| e ST 0 N
vl 6.15 |
T‘ ‘j RS e e
g3 N g 1| N g |
E: [T oos ] g | e I g |
o weleg N 3
S | DD [ T [ T |
}0&0064 MT} } 0.45+0.06 }« } }0.45:(1064 ‘e }
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VL. Circuit Description

1. Parameter Notation

11 Parameter Definition

In the AK2574 Circuit Description, in order to distinguish various pre-set parameter sources from EEPROM,
Registers or Device pins, “Identifier - Main name” notation is used as shown in Table 1-1. For ease of operational
description, small letters sometimes expresses intermal signals.

Table 1-1 Parameter Definitions
Identifier | Main Name Remark Example

Register R REGISTERname | Indicates register R DACL
(All Capital)

EEPROM E_ EEPROM name Indicates EEPROM E DAC1
(All Capital))

Ether or both Register RE_ REGISTER/ Indicates either register | RE_DAC1

or /and EEPROM EEPROMname | or EEPROM
(All Capital)

PIN P_ PIN name P_PDIN
(All Capital)

BLOCK None BLOCK name I-DAC1
(All Capital))

Internal Node None signal name txact ref
(small letter)

12 Operation Overview

The AK2574 has 3 primary functions; 125M / 156M modulation (MOD) current switching and BIAS current
switching part, APC (Automatic Power Control) part, and the Control part to control operation modes of the AK2574
operation.

There are 3 operation modes in the AK2574. Since each adjusting function is controlled through 12C™ Interface, it
realizes an automatic parameter adjustment.

(@) Selfrunning Mode
Self-running mode is ready for normal operation after all adjustments are completed. In this mode, temperature

detection, EEPROM access and feeding current are automatically performed using the onchip oscillator.  The
AK2574works in this mode after power-on.

(2 Adjustment Mode
Adjustment mode is designed for training the LD characteristics. The AK2574 operates according to the register
settings set through the 12C™ I/F.

(3) EEPROM Mode
EEPROM modeis used for storing LD characteristics into EEPROM via EC™ I/F.

<MS0266-E-00> -13- 2003/12
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2. LDDriver

Fig 2-1 illustrates the block diagram of LD driver function.

The AK2574 LD driver contains a Driver part, an APC part, a LVPECL I/F part and a programmable duty
adjustment.

The driver part is composed of 156M MOD current switching controlled by DATA, and BIAS current switching
controlled by BRST.

APC part is composed of a programmable BIAS and MOD currents in response to the temperature (APC_FF), an
on-chip temperature sensor, and 2 current DACS (I-DAC1 and I-DAC2).

The LVPECL I/F part is compased of L\VPECL I/F for data, clock and the burst control signal (BRST).

Fig 2-1 Driver Block Diagram

fffffffffffffffffffffff
\ T [
DATAP ‘ DATA data data_ff,
DATAN (LVPECL) FF AND |—{ DYTY.

.
| } ADJ
I I
I I
| I
CLKP CLK clk |
CLKALM [—»
CLKN EI (LVPECL) SEL }
I I
} ¢ I
|
brst_ff
BRSTP [} BRST | brst FF }
BRSTN (LVPECL) I
! LVPECL I/F !
Lo -UPEEEE
P Tt e [
| APC Imod
! RDACL| | pact |
|
| vtemp
|| TEMP_SENS apc  RTEMP | eepeom |
Ibias |
I
I RDACZ | | bacz |-+ }
I
I
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
21 Driver

The 156M MOD driver iscompased of the differential current switches, and it sinks the MOD current from IMOD pin
when DATA (DATAP — DATAN) = 1 and sinks the current from IMODN when DATA =0. DATA is set “0” when
BRST (BRSTP-BRSTN)=0.

The BIAS driver is composed of the single-end current switch, and it sinks the BIAS current from IBIAS when
BRTS=1. Toprotect the last LD current at BRST 1—0, BIAS current tumed off timing is delayed for a duty extended
when the last DATA=L.

22 LVPECL I/F (DATAP, DATAN, CLKP, CLKN, BRSTP,BRTSN)
The AK2574 supports direct data or latched data input (see Table 21). Connect CLKP = VDD or leave open and
CLKN=VSSwhenSEL ="L".

Table 2-1 Data input

SEL (CMOS)
“$L Direct data
“H Latched datawith dock

221  LVPECL InputCharacteristics
Table 2-2 shows LVPECL input characteristics. The AK2574 LVVPECL input, which is biased t0 0.6 * VDD with 10k

Q or more impedance respectively.

<MS0266-E-00> -14- 2003/12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6439103/AK2574VB.html

ASAHI KASEI [AK2574]

Table 2-2 LVVPEL Interface characteristics

Item Symbol min typ max Unit | Reference Remarks

Single-ended Input |Vamp] 01 12 V | Fig22

\oltage Swing

Common Voltage Voom | 05%/DD VDD-10| V |Fig22

BIAS Voltage \/bias 06/DD V | Fig2-3

Input Impedance Zin 10 kQ | Fig23

Set-up Time tsu 15 ns | Fig24 Note 1
Hold Time th 10 ns | Fig24

Note 1: This parameter is characterized and is not 100% tested.

Fig2-2 DATA/CLK/BRST InputLevel

Vamp

CLKP/CLKN
DATAP/DATAN
BRSTP/BRTSTN

Fig2-3 LVPECL inputcircuit

Zin

130Q
—l

DATAP
DATAN
CLKP
CLKN
BRSTP
BRSTN

82Q

—AA—

444_,44u,£]4_,44m,44

Fig 24 Set-up & Hold Time

DATA

(DATAP - DATAN)
_tsu | th

CLK ]
(CLKP - CLKN)

222  InputTiming (SEL="H", in the case of the latched DATA with CLK)

BRST (BRSTP —BRSTN) and DATA (DATAP — DATAN) are shifted into AK2574 at the falling edge of CLK (CLKP
—CLKN). BIAS driver is turmed on within 2 clock (12.8ns max) when BRST = 1. DATA input should be 2 clock (=
12.8nsmin) behind BRST =1. Fig 2-5 illustrates the timing example.

A 4
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Fig 25 Input timing example with CLK

[AK2574]

BRSTP - BRSTN

CLKP- CLKN

—— > +«——— ATM Cell (53byte) ——»!

DATAP - DATAN

Preamble + Delimiter
(24bit include Guard Time)

2 CLK (typ) '—‘

[

223

Input Timing (SEL="L", in the case of direct DATA)
AK2574 operates without CLK when SEL="L". DATA input should be 12.8ns or more behind BRST=0— 1

transition. To protect the last DATA, BRST 1— 0 transition should be behind the last DATA input. Fig 26 illustrates
the timing example.
Fig2-6 Input timing example without CLK

BRSTP - BRSTN

DATAP - DATAN

Preamble + Delimiter

12.8ns (min) 1

(24bit included Guard Time)

———— > +«——— ATM Cell (53byte) ————»|

)

|

[

2.3 Duty Adjustment

AK2574 supplies a programmed duty adjustment in response to the temperature from an on-chip temperature
sensor (gvery 6°C, Duty data is stored in E_DUTY_TC, see Table 6-3 for more information). Write same data into
E_DUTY_TC for constant duty adjustment. Table 23 and 24 show the characteristics of duty adjustment function.

Table 2-3 Duty Adjustment characteristics

Item Symbol | min typ max | Unit Remarks

Maximum Pulse Extended Td 05 ns | Notel

1LSBPulse ExtendedStep | Tstep 003 ns | 32Steps

Pulse Extended Stability Tsta 02 ns | Te=40 0 85C,VDDDR=31~35V
0.3ns Extended (Note 1)

Note 1: This parameter is characterized and is not 100% tested.

Table 2-4 Pulse Extended
R DUTY Pulse Extended (typ)[ns] | Remark

0 0

1 003

2 0.06

30 090
31 093

- 1 6 -
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24 APC

AK2574 provides the APC (Auto Power Control) function for the burst mode application. APC is composed of a
programmable BIAS and MOD currents in response to the temperature (APC_FF), an on-chip temperature sensor,
and 2 current DACs (HDAC1 and I-DACY).

241  APC FF

Fig 2-7 illustrates the APC_FFfunctions. The operation is as follows:

(1) Analog to digital conversion of the voltage (7 bit) that reflects the temperature for every temperature detection
period (128mstyp).

(2 Read the 8 bit current data (address is indicated by the ADC data) from EEPROM and set this value to the
I-DACs.

If the current data over temperature is set to each EEPROM address, the compensated current is supplied to the LD

automatically.

To use this function, current data should be stored in EEPROM in advance. The temperature sensor covers —40C to

+115°C and EEPROM is prepared with 1.5°C steps.

Fig 2-7 APC FFfunction
R_TEMP R_DAC1
TEMPSENS AD.C I-DAC1 M.OD
(7bit) EEPROM f < Driver
MOD Current LD
Addressing with
T TEMPSENS R_TEMP Address Data BIAS
charatcteristics I-DACZ Driver L1
R_DAC2 —

Voltage

Memory for & / BIAS Current
I-DAC1
Temperature — \

Memory for
I-DAC2 x

242 I-DAC

AK2574 has two current output 8 bit DACs; I-DAC1 and I-DAC2.

I-DAC1 is 85mA @ Full code sink type current DAC for MOD current and 1-DAC2 is 54mA @ Full code sink type
current DAC for BIAS current.

Table 2-5 shows I-DAC characteristics and Table 2-6 shows I-DAC2 characteristics.

Table2-5 I-DAC1 Characteristics

Item Condition min typ max Unit  |Remark
Resolution 8 bit
Output Current with| IMOD=VDD-18V 76 85 A mA
Full Code
1 L.SB Current Step IMOD=VDD-18V 0333 mA
DNL IMOD=VDD-18V -1 +1 LSB |Code20htoFFh
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Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6439103/AK2574VB.html

ASAHI KASEI [AK2574]
Table 26 I-DAC2 Characteristics
Item Condition min typ max Unit  [Remark
Resolution 8 bit
Maximum Output IBIAS=VDD-18V 43 54 60 mA
Current R DAC2=FFh
Minimum Output IBIAS=VDD 106 12 mA  |See243
Current1 1£R DAC2£5
Minimum Output IBIAS=VDD 0 mA
Current2 R DAC2=0
1 LSB Current Step IBIAS=VDD-1.8V 0212 mA
DNL IBIAS=VDD-18V -1 +1 LSB |Code 20hto FFh

243  I-DAC2 Minimum CurrentOutput

Table 2-7 shows the relationship between EEPROM setting (E_DAC2_TC) and I-DAC2 code (R_DAC2). The datato
be set to I-DAC2 (R DAC?) is limited to 5 or more for BIAS current circuit stability. From 1to5 code is changed to 5
andissetto I-DAC2. In the case of 0 code, BIAS driver is tumed off and IBIAS pinis Hi-Z

Table2-7 I-DAC2 Code Setting

E DAC2 TC R DAC2 (I-DAC2 code) Remarks
0 BIAS Driver =OFF IBIAS=Hi-Z
1~4 5 Code1to4isforcedtobe5
5ormore E DAC2 TC No modification

244  Temperature Sensor (TEMPSENS)

Fig 2-8 shows an on-chip temperature sensor characteristics and Table 2-8 shows the relationship between detected

temperature and ADC code.
Fig 2-8 On-chip Temperature Sensor Characteristics
On-chip Temperature sensor characteristics
2.5
20 N
>
>
g 15 N
s N
S SN
> N
5 1.0
=
)
o N~
05 TN
0.0
-40 -20 0 20 40 60 80 100 120
Temperature t [°C]

@ Slope:-11.56mV/C (typ)
@) V([)=-001156*t+162]V] (typ)

3) AD_code=int(\V(t)/22* 127 +05) =int(-0.667*t + 94.0)

@) Temperature step @ AD_code=1L.SB: 149°C/L.SB

Note: Temperature sensor detects the junction temperature, not LD or ambient temperature.
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Table 2-8 AD code and detected temperature [typ]

[AK2574]

ADcode | Temp[C] ADcode | Temp[C] | ADoode | Temp[C] | ADcode | Temp[C]
0 140.1 32 922 64 42 9% 3.7
1 1386 33 0.7 65 27 97 52
2 1371 A 89.2 66 412 98 6.7
3 1356 35 87.7 67 3097 9 82
4 1341 36 86.2 68 382 100 97
5 1326 37 847 69 36.7 101 -11.2
6 1311 38 832 70 352 102 -12.7
7 1296 39 817 71 337 103 -14.2
8 1282 40 80.2 72 3322 104 -15.7
9 126.7 41 78.7 73 30.7 105 -17.2

10 1252 42 772 74 292 106 -18.7
11 1237 43 75.7 75 277 107 -20.2
12 1222 44 742 76 26.3 108 21.7
13 120.7 45 727 77 248 109 -232
14 1192 46 712 78 233 110 -24.7
15 117.7 47 69.7 79 218 111 -26.2
16 116.2 48 68.2 80 203 112 27.7
17 114.7 49 66.7 81 188 113 -29.2
18 1132 50 65.2 82 173 114 -30.7
19 1117 51 63.7 83 158 115 322
20 110.2 52 62.2 84 143 116 337
21 108.7 53 60.7 85 128 117 -35.2
2 1072 54 50.2 86 11.3 118 -36.7
23 105.7 55 577 87 98 119 -382
24 104.2 56 56.2 88 83 120 -39.7
25 102.7 57 54.7 89 6.8 121 412
26 101.2 58 532 0 53 12 42.7
27 0.7 59 517 91 38 123 442
28 982 60 50.2 92 23 124 457
29 96.7 61 487 93 08 125 472
30 5.2 62 472 A 0.7 126 -48.7
31 937 63 457 %5 22 127 50.2
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3. Alam
AK2574 has 2 alarm functions as shown in Table 3-1.

Table 3-1 Alarm function

ALM Detection condition Release condition | Detected Time

TXACT When the PDIN woltage (monitor PD current) is | BRST="L" Depens on the condition.
beyond the reference voltage (tbxact ref). TXACT is See “3.1 TXACT" for more
kept once TXACT detection until BRST="L". information

CLKALM | When the detected Os or 1s sequential CLK input | Polarity of CLK is | 100ns (typ)
(100ns typical. ~When detected CLKALM, | changed 200ns (max)
AK2574 goes into “Shutdwon”.

31 TXACT

Fig 3-lillustrates TXACT block diagram. TXACT is detected when the PDIN voltage is beyond the reference voltage
(txact_ref), and TXACT is held during BRST =“H". The txact _ref is set with RE_DAC _TXACT. TXACT detection
time depends on the Monitor PD current (i_pd) and capacitance (CMPD), external resistor (RPD), AK2574 PDIN
capactance (CPDIN) and txact _refvoltage (see Fig 3-2 for the reference).

Table 32 shows the PDIN capacitance (CPDIN) and Table 3-3 shouws the relationship between tact ref and
RE_DAC _TXACT. The polarity of TXACT canbe setby RE_TXACT_POL (0: “H" at detection, 1:“L” at detection).
The TXACT detection time (t act) is estimated under the 50% mark data input and average monitor current as
follows:

txact _ref
t_act=-RPD*(CMPD +CPDIN)* LN(1- ————)
RPD*i_pd/2
Note: TXACT detection time varies with input data pattem.
Fig 3-1 TXACT block diagram
Monitor
PD
i_pd BRST. °
PDIN I TXACT
. o AND —— ]
l comp RSEESTE/T
CPDIN DAC comp_out
RPD I (TXACT) txact_ref
Fig 3-2 Reference figures for TXACT detection time
. i_pd @ DATA=1
I_pd 0 @ DATA=0
_ _ vpd
1
D CMPD CPDIN comp_out
I I txact_ref
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Table 3-2 PDIN capacitance (CPDIN)

Item min typ max Unit Remark
PDIN Capacitance (CPDIN) 14 26 pF
Table 3-3 TXACT Reference Voltage
RE_DAC_TXACT txact ref Remarks
min typ max unit
011 0.86 09 0% \
010 0.76 08 084 V
001 066 0.7 0.74 V
000 056 06 064 V
100 046 05 054 V
101 0.36 04 044 \
110 0.26 03 034 V
111 0.16 02 024 V
32 CLKALM

CLKALM is detected when input CLK is s or 1's fixed more than 100ns (typ). The polarity of CLKALM can be set
by RE_CLKALM POL (0: “H” at detection, 1: “L” at detection). AK2574 goes into “shutdown” (see 4. Shutdown)
when CLKALM is detected.

4. Shutdown

Table 4-1 shows the shutdown condition and Table 4-2 shows AK2574 operation at shutdown. AK2574 goes into
“Shutdown” when TXDIS request from TXDIS pin or CLKALM detection. The polarity of TXDIS can be set by
RE_TXDIS_POL (0:“H” shutdown, 1: “L" shutdown).

Table 4-1 Shutdown Condition
TXDIS (Notel) | CLKALM (Note2) Operation Remarks
1 X Shutdown Shutdown by pin
0 0 Normal Operation
0 1 Shutdoawn Shutdown by CLKALM detection
Note 1: 1 means shutdown request from TXDIS pin.
Note 2: 1 means CLKALM detection.
Table4-2 AK2574 operation at shutdown
Function Operation Remarks
I-DAC1/2 output | High-Z (0mA output)
APC FF Normal Operation
MOD Driver DATA=0
BIAS Driver OFF (BRST=0)
CLKALM Normal Operation
TXACT Hold non-detected polarity

<MS0266-E-00>
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5 CMIF
51 Memory Map
Table 5-1 shows the EEPROM / Regjister address map. Accessto memory (EEPROM/ registers) is done via the I2CT™
I/Fformat.
WP (Write Protect) may limit the access of memory as shown in Table 5-2.
Table 51 Memory map
Device Address | Device Address-1 | Device Address-2 Address Data
ACh 1010 000 0000000010 User Area
01111111 (EEPROM, 1khit)
ACh 1010 000 10000000 to No memory
11111111
AZh 1010 001 00000000 to No memory
11111111
Adh 1010 010 00000000t
11111111 Adjustment data
Aéh 1010 011 00000000t (EEPROM, 3kbit)
01111111
Aéh 1010 011 10000000 to No memory
11111111
Agh 1010 100 00000000t Registers
00010011
A8h 1010 100 00010011 to No memory
11111110
Agh 1010 100 11111111 AK2574 Operation mode
change
Table52 Memory access limitation with WP
lem Wp="_" WP ="H"
Device Address 1010xxx 1010000
ACK (Note 1) when receive device address when receive device address
EEPROM /Register Full access User area only (read only)
Aocess
Operatingmode Full Self running mode only
Page Write 16 byte (without registers) -
Sequential Read from 000000000000 01111111111 | from 0000000010 01111111
Registers Access Random access only -

Note 1: During EEPROM Write operation, no ACK is generated.

<MS0266-E-00> -22- 2003/12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6439103/AK2574VB.html

ASAHI KASEI

52 ReadMrite Operation

[AK2574]

521 Byte Wrrite
SDA 1|10(1|0 00 0 Oﬂ
| S | Device Device |R/| Address | A | Data | A | S |
Address-1 ' Address-2 (MSB First) (MSB First) clrt
K K O
R P
T
522  PageWrite
AK2574 is capable of 16-byte page write.
tlofslo] [ o of [ITTLL LIl [ LT LT e[ ] [ o[ ¢ ° °
|3 ‘ e ‘ A'g;:;:z‘ ‘ ‘ (M’*S",;‘gi;) \é\ Data (Address) \é\ Data (address +1) | A [A]  Dataaddress+n) [al¢]
K K K K K O
P P
R
523  Current Address Read

The intermal address counter maintains the last address accessed during the last read or write operation, incremented
by one. The roll over address is changed WP setting. Refer to Table 5-2 in detaiil.

SDA u 1/0(1(0 1|0 1 U
| S | Device Device |R/| Data | N | s |
Address-1 'Address-2 (MSB First) olT
K Ao
R C p
T K
524  RandomRead

A random read requires a “dummy’” byte write sequence to specified “Address”. After receive the ACK from AK2574,

perform “current address read” (see 52.2).

SDA|_|1010 0 0|*1 0| |1/0(|1|0 1|0 1|_|
| S | Device | Device |R/| Address | A | S | Device | Device R/l A | Data | N | S |
T ! Address-1 'Address-2 (MSB First) c!T! Address-1 'Address-2'w!'cC (MSB First)
A K K A K A O
R R c P
T . T K

Dummy Write *1: Don't care when WP="H
525  Sequential Read

Sequential read can be initiated as ether“‘Current Address Read” or “Random Read”. After issuing either of them, the
AK2574 continues to output data for each ACK received.

SDA = = = =

THHEH\U

A'3§¥é§§ 2 ‘ \Fz‘ c ‘ (Mg;tli-iist) ‘ é ‘ Data-2 ‘ é ‘ ‘ ‘ bata-n o ?
K K K A O
b
K
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526  DataChange
The SDA pin is normally pulled high with 4.7k to 10k Q. Data on the SDA pin may change only during SCL low time
period. Data changes during SCL high periods will indicate a start or stop condition.

T T
= 1 >< | \
i i i
' Data ! Data !
Stable Change

527  Start/Stop Condition

Start Condition: A high-to-low transition of SDA with SCL high is a start condition that must precede any other
command.

Stop Condition: A low-to-high transition of SDA with SCL high is a stop condition.

scL I\ / \ /

SDA |

START STOP

53 EEPROM

EEPROM memory map is shown in Table 5-3, 54 and 55.

EEPROM aocess is limited with WP pin and Operation mode (refer to Table 6-1, for more information).
WP = “L" Full access
WP ="H"; User area only with read only

(Note) The AKM factory adjusted data are stored in advance at address (Device Address = A6h, Address = 60h) for
the offset of the on-chip temperature sensor. If such excess temperature stress is t be applied to this device
which exceeds a guaranteed EEPROM datta retention conditions (for 10 yearsat 85°C), itis important to read
the pre-determined value in advance and to re-write the same data back into EEPROM after an exposure to
the excess temperature environment. Even if the exposure time is shorter than the retention time, any
accelerated temperature stress tests (such as baking) are performed, it is recommended to read the preset
data first and to re-write it after the tests.
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Table 53 EEPROM Address MAP

Device Address DATA (D7-D0) Initial | Remark
Address Value
AOh | 00h(0)~ User Area 0Ch

TFh(127) (1kbit)
AOh | 80h(128)~ | NoMemory

FFh (255)
A2h | 0Ch(0)~
FFh (255)
Adh | 00h(Q)~ E DAC1 TC 00h | AddressingwithR TEMP
7TFh(127) Temperature data for I-DAC1 (1kbit) (L5C step)
Adh | 80h(128)~ | E DAC2TC ooh | AddressingwithR TEMP
FFh (255) Temperature data for I-DAC2 (1kbit) (L5C step)
A6h | 00h(0)~ E_DUTY_TC (256bit) 00h | Addressing with MSB 5bit of
1Fh(31) Temperature data for Duty Adjustment R TEMP (6°C step)
A6h | 20h(@32) ~ Reserved 00h
5Fh(95)
Aeh | 60h(96)~ Adjustment data see Table54and 55
7Fh (255) (2560it)
Table5-4 Adjustment Data Area (Device Address = A6h)
EEPROM 4, Address Function Bit | Initial Remark
Value
E VREFTRIM[74] 60h Oxcillator Frequency 4 | Factory
E TEMP_OFFSET | 60h Temperature sensor offset 4 | Setting
[30]
E_TXDIS POL[?] 61h TXDIS Polarity 1 {0 0: Shutdown at “H”
1: Shutdownat“L”
E TXACT_POL[1] 61h TXACT Polarity 110 0: “H"at TXACT detection
1" at TXACT detection
E_CLKALM POL[0] | 61h CLKALM Polarity 1|0 0: “H” at CLKALM detection
1:"L" at CLKALM detection
E DAC TXACT 62h TXACT Reference Voltage 3 | 000 see Table32
E_AKM SET[10] 6Dh AKM FIHER A 2 |00

Table 55 EEPROM Map (Adjustment Data Area)

Address | D7 | D6 | D5 | D4 D3 | D2 | DL | DO
60h VREFTRIM TEMP OFFSET
61h ™DIS_ | TXACT | cLkaLm_
POL POL POL
62h DAC TXACT
63h-6Ch |
6Dh AKM SET
6Eh-FFh Resenved
<MS0266-E-00> -25- 2003/12
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54 Register
Register memory map is shown in Table 56 and 5-7. Register access is limited with WP pin and Operation mode
(refer to Fig 6-1, for more information).

Table5-6 Register (Device Address=A8h)

Register Address | Function Bit | RW Remark
(Note 1)
R VREFTRIM[74] | 00h Oscillator Frequency 4 |RW
R TEMP OFFSET | 0Oh Temperaturesensoroffset | 4 | RW
[30]
R TXDIS POL[7] 0lh TXDIS Polarity 1 |RW 0: Shutdown at “H”
1: Shutdownat“L”
R _TXACT_POL[1] 01h TXACT Polarity 1 |RW 0:“H"at TXACT detection
1 “L"at TXACT detection
R CLKALM POL[0] | 01h CLKALM Polarity 1 |RW 0: “H” at CLKALM detection
1:“L" at CLKALM detection
R DAC TXACT[20] | 02h DAC(TXACT) 3 |RW see Table3-2
R TXACT_THRUIO] | 04h TXACT Hold 1 |RW 0: TXACT Hold
(Normal Operation)
1. TXACT (Real-Time)
R DACI[7:0] 05h I-DAC1CurrentSetting |8 [RW seeTable25
R DAC2[70] 06h I-DAC2CurrentSetting |8 [RW seeTable 26
R DUTY[40] 07h Duty Adjustment 5 |RW see Table24
R MODE[30] 08h Operation Mode Status 4 |R see Table63
R TEMP[60] 0Ch Detected Temperature 7 |R see Table2-8
AKM Test ODh- Testfor AKM NA Reserved
13h | (Resenved)
Note 1
R: Read Only.
RW:  ReadMrite, Write data is hold unless rewriting or operation mode changing.  All adjustment would be
done by R\ registers.
Table 57 Register Map
Address | D7 | D6 | D5 | D4 D3 | D2 | bbb | Do
0Ch VREFTRIM TEMP OFFSET
01h TXDIS_ | TXACT_| CLKALM_
POL POL POL
02h DAC TXACT
03h
04h TXACT_
THRU
05h DAC1
06h DAC2
07h DUTY
08h MODE
0%h
0Ah
0Bh
0Ch TEMP
0ODh-— Reserved
13h (AKM Test)
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6. Operation Mode
The AK2574 has 3 operating modes: Self-running, Adjustment and EEPROM mode.

6.1 Selfrunning Mode

Self-running mode is ready for normal operation after all adjustments are completed. In this mode, temperature
detection, EEPROM access and feeding current are automatically performed using the on-chip oscillator.  The
AK2574works in this mode after power-on.

6.2 Adjustment Mode
Adjustment mode is designed for training the LD characteristics. The AK2574 operates according to the register
settings set through the 12C™ I/F.,

6.3 EEPROM Mode

EEPROM mode is used for storing LD characteristics into EEPROM. Transition from EEPROM mode to
Adjustment mode is prohibition.

64 MODE Control

The AK2574 operation modes are changed through the 12C™ interface. Table 6-1 shows the access limitation of each
operation mode and Table 6-2 shows the command to change operation mode.

Note: The I2IC™ interface access is prohibited for 2ms after povwer-on or mode transfer to self-running mode.

Table 6-1 Access limitation of each operation mode

EEPROM Access Register Access
Operation mode Read Write Read Write
Self-running mode O X O X
WP="L") (exoept mode-change command)
Adjustment mode @) X O O
(WP="L")
EEPROM mode O O O X
(WP="L") (except mode-change command)
WP="H" O X X X
Self-runningmodeonly | (User AreaOnly)
Table 6-2 Operation mode change

Device Address | RW | Address Data Operation mode

1010100 W 11111111 10100000 Self-running mode

1010100 W 11111111 10100111 Adjustment mode

1010100 W 11111111 10101110 EEPROM mode

65 Operation Mode Protection
When set WP ="H", only self-running mode is selected.

6.6 Operation Mode Status
Operation mode is stored in R_MODE register. Table 6-3 shows the relationship between the Operation mode and
R _MODE. When set WP =“H", actess to R_MODE is prohibition.

Table 63 R_MODE

Operation mode R_MODE[30]
Self-running mode 0000
Adjustment mode 0111
EEPROM mode 1110
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7. Module Adjustment Example

[AK2574]

Table 7-1 shows the module adjustment exarmple.

Table 7-1 Module Adjustment Example

No. | Item Contents

1 | GotoAdjustment mode Issues “Changing to Adjustment mode command’ (see Table 5-2) via IPC™ I/F.

2 | Continuous operation Set BRST="H" to operate AK2574 as a continuous operation.

3 LD current adjustment AdjustR_DAC1 for modulation currentand R DAC2 for BIAS current of LD.

4 | Dutyadjustment Adjust R DUTY for 50% duty of LD power, if necessary. After duty
adjustment, tune MOD and BIAS current by R DACL and R DAC2, if
necessary.

5 | TXACT adjustment Adjust LD power by R_ DAC1 and R_DAC2 to 3dB down of minimum LD
power that you would like to detect TXACT. Input the burst control signal and
adjust R DAC TXACT for tunning TXACT detection time. For more
information, see “3.1 TXACT".

6 | Verification of TXACT Set R DAC1 and R_ DAC2 back to normal power. Confirm TXACT detection
time.

7 Read temperature data Read R TEMP (on<chip temperature sensor detection temperature).

8 Estimate LD temperature | (1) 2 or more temperature adjustment

characteristics Do step 2 to 8 with different temperature and estimate LD current data of
look-up table.
(2) Single point adjustment
Calculate LD current data of look-up table with on-chip temperature sensor
gain (-L49°C/LSB), R TEMP and LD characteristics.

9 | Write adjustment data to | (1) Make the data for EEPROM.

EEPROM (2 Issue mode change command to EEPROM.
(3) Write adjustment data to EEPROM.
(4) Read EEPROM dataand verify it.

10 | Selfrunning mode Issue mode change command to self-running. AK2574 operates temperature
detection, feed current in response to temperature, and a feedback operation
automatically according to the data in EEPROM.
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VI Circuit Example

Fig-A illustrates circuit example of AK2574.

Fig-A Circuit Example
-@- VCC =33V +-0.2V R1=330Q +/- 1%
R2 =12k Q +/- 1%
R3 =82kQ +/- 1%
1 17 1
c1o T ICZO PD ¢ T IC 8 RS R5=R6=R7 = 4.7k Q ~10k Q
!LD R8=4.7Q~10Q
C1=C2=0.1uF +/- 50%
(under operating temperature)
C11=C13=C15=C17=C19=C21 = 0.1uF
C12=C14=C16=C18=C20=C22
’_l = 0.01uF or 0.001uF
|_||_||_||_||_||_||:||__||21525
T3 552z 22 83
P 828883 s
wn -
o z 2vssmi = pa
VDDMD ] ¥+ ?
VDDDRI] 4
P. C13 —=Cl4
R3 % R2 —] TESTMON VSSDR [—T—'f
l—\/\/\/\—] BIAS TEST2 [}
t e AK2574VB T
c21 Cc22
T_E—] AVSS TEST4 []
R131; R133
— TXACT TESTS [] LVPECL I/F
NTEST1 O BRSTP[] <1
‘L;E] DVsS < BRSTN [} <
LT—T—] DVDD 2 o za Z cTESTE[=—— R182
RS c11 ci2fg 2 %353, 8% 4, £E o] open R134
DOUJX;—‘JLU(( Q2
ml Z » O ~ OO0 n 04 Z &
VCC or GND 1 'I"“""“"‘""“""—"_"I J’13 R131=R133=130Q
| R132=R134=82Q
R6 Pull-up or pull down
Do not leave open L
D * — LVPECLI/F
bel
VCC or GND L —— (seebelow)
Normal Operation with Open: Pull-down .
Shutdown Operation with Open: Pull-up R7 For full access: G,NE?
Do not leave open For write protection: Open or VDD
— ¢
LVPECL I/F
DATA Only DATA & CLK
R111 R121
DATAP DATAP
DATAN DATAN
SEL SEL
VDD or Open CLKP
CLKP
r CLKN
R111 =R113=130Q
R112 =R114 =82Q CLKN
R121 =R123 =R125=R127 = 130Q
R122 =R124 = R126 = R128 =82Q
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IMPORTANT NOTICE

- These productsand their Specificationsare subject to change without natice.

Before conddering any use or goplication, conault the Asehi Kasa Microsystems Co,, Ltd. (AKM) sales office or
authorized digtributor conceming their current satus

- AKM assumesno lighility for infringement of any patent, intellectua property, or other right in the gpplication or use
of any information contained herain.

- Any export of these products, or devices or systems containing them, may reguire an export license or other officid
goprova under thelaw and regulations of the country of export pertaining to customs and tariffs, currency exchange,
or draegic materids

- AKM products are neither intended nor authorized for use as critical componentsin any safety, life support, or other
hezard rdated device or sysem, and AKM assumes no responsihility rdating to any such use, exoept with the
expresswritten consent of the Representative Director of AKM. Asused here

(@ A hazard rated device or system is one designed or intended for life support or maintenance of sfety or for
goplications in medicine, aeragpace, nudear energy, or other fidds in which itsfailure to function or perform
may reasonebly beexpected to resuit in loss of lifeor in Sgnificant injury or dameageto person or property.

(b) A citicd component isonewhosefailure to function or perform may reasonebly be expected to resuilt, whether
directly or indirectly, in the loss of the ssfety or effectiveness of the device or system containing it, and which
mugt therefore meet very high sandards of performeanceand rdicbility.

- Itistheresponghility of the buyer or digtributor of an AKM product who digtributes, digposes of, or otherwise places
the product with athird perty to notify thet perty in advance of the above content and conditions, and the buyer or
digributor agreesto assume any and dl responsibility and lighility for and hold AKM harmlessfromany and al
damsaisng fromthe useof said product in the absence of such natification.
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