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The MIC3003 is a fiber oplic module controller which - Extended temperature range BAN

anables the implementation of sophisticated, hol-pluggable Alarms and warnings interrupt and TXFAULT masks E E BIAS MON
B

fiber ﬂpﬁﬁ transceivers with Intﬂ.mﬁt laser controd and an . -
internally calibeated Digital Diagnostic Monitoring Interface ° C2pability 1o support up Io four MIC3003 on one SMBus

per SFF-BAT2. It essentially integrates all non-datapath ° AF'C Of constant-current laser bias

functions of an SFP transceiver into a tiny (4mm x 4mm) * Turbo made for AFC loop start-up and shorter laser turm aremie

MLF® package. It also works well as a microcontroller 0N lime DatA — | sapus
T

MODULATION LASER

=

peripheral in transponders or 10Gbps transceivers. + Supports multiple laser types and bias circuil lopologies oL —1

A highly corfigurable automatic power control (APC) circuit * Integrated digital temperature sensor

controls laser bias. Bias and modulation are temperature » Temperature compensation of modulation, bias, bias fault
compensated using dual DACs, an on-chip temperature and alarm thresholds via NVRAM lock-up tables

SEnsar, ’:"Hﬂ NVRAM look-up fables. A programmable . nyRAM 1o support GBICISFP serial |D function

internal feedback resistor provides a wide dymamic range | |ear writable EEPROM scratchpad

for the APC. Controlled laser turn-on facilitates hot pa

:’I:mal:llg;ﬂg-tﬂ-dgltﬂ converier converls the measured requirements
I LI " " 5 B

- _ NVERAM _Bias Current Moniior
temperature, voltage, bias current, transmit power, and ~ Lagnastic monitaring inlerface per SFF-8472 —

received power from analog to digital. An EEPOT provides — — Monitors and reports critical parametars: . T Pawar Maniior
frontend adjustment of RX power. Each parameler is termnperature, bias current, TX and RX optical pawer, ADE | _ FX Powor Menitar
compared against user-programmed warning and alarm and supply voltags EEPROM =
thresholds. Analog comparators and DACs provide fast  — SOW control and manitoring of TXFAULT, RXLOS, i
moenitoring of received power and critical laser operating RATESELECT, and TXDISABLE
parameters. Data can be reported as either imternally  — Internal or external calibration e
calibrated or externally calibrated. — EEPOT for adjusting RX power measurement %
An interrupl oulpul, power-on hour meler, and dala-ready -+ Power-on hour meter b ws —— -
bits add user friendiiness beyond SFF-B472. The intermupl .+ nterrupt capability Received ¢ Post Am :
output and dataready bits reduce overhead in the host | oo o ST L e DATA | Fost Amp TALY || igne
m. The r-an hour meter aperating hours
syste powe logs operaing hours -, . e SMBus-compatible serial interface —

using an internal real-time clock and stores the resull in
NVELAM. + SEPISFP+ MSA and SEF-8472 compliant

In addition to the features listed abeve which are already " 3.0V 10 3.6V power supply range

implemented in the previous MIC300x controllers, the + SV-tolerant WO

MIC3003 features an extended termperature range, options  + Available in (4mm x 4mm) 24-pin MLF® package

to mask alarms and wamings interrupt and TXFALULT, a Ordering Information

10U0] Jamod 1 J0) YIeqpasd

LOGIC | wooser |
= Reset signal compatible with some new systems ArGRET

resel signal source, and the abilty 1o support up o four Applications
chips with the same address on the serial interface. It also  + SFPRISFP+ aptical transceivers Fart Number Fackage Type | Junction Temp. Range Package Marking Lead

. Finish
supports eight-byte SMBus block writes. + SOMET/SDH transceivers and transponders = — - —
Communication with the MICI003 is via an industty . Fibre Channel ranscsivers MIC3003aM 24-pin ML ~AFGio +105°C 3003 Po-Free

standard Z-wire SMBus serial interface. Nomvolalile . 10Ghps transceivers with Ph-Free bar-fine indicator NiPdAu
memory is provided for serial ID, configuration, and Free £0ace colical communications MIC3I003GMLTR™ 24-pin MLF® —45°C to +105°C 3003 Pb-Fres
separate OEM and user scratchpad spaces. p P u with Pi-Free bar-line indicator NiPdAu

+ Proprielary oplical links
Datasheets and support docurmentation can be found on prigtary op : Mote:
Micral's wab site al: www micnel com. 1. Tape and Resl.



Pin Configuration
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eEz2HED Pin Number Pin Name Pin Function
3411280 1313 130010 11 TXDISABLE | Digital input; Active high. The transmitter is disabled when this input is high or the STXDIS bit is
el n 7 . gt io 1. The state of this input is always reflected in the TXDIS bit.
VMPD : 1 12 DATA Digital L3, open-drain, bi-directionsl serisl data input/output.
MDA = : 13 CLK Digital input. Serial ciock input.
—_ e 14 VIMANT If bit 4 {IE} in the USRCTL register is set to 0 (its default value), this pin is configured as an analog
== 15 imput_ If IE bit is sat to 1, this pin is configured as an open-drain output.
VILD- o i = Analog input: Multipleseed ASD inpat for monitoring swpply voltage, with a 0V to 5.5V input range.
WILDs |8 H Open-drain output outputs the internally generated active-low intermupt signal fMNT.
+i Ee : 0l z' 15 RS0 Digital input. Receiver Rate Select input. ORed with soft rate select bit SRS0 to determine the
7 % = W atate of the RRSOUT pin. The state of this pin is always reflected in the RS0S bit.
T E @ a4 |":‘
K= ES9 X 16 GNDD Ground return for digital functions.
- L o
& -1 17 QGPO Open-drain output. Can be selected (via OEMCFG3 bit 7) to be an open-drain GPO or an active-
b - low, open-drain, pulsed reset signal output controlled by the status of bits [0-2) of byte AZh: FFh.
18 VDDD Power supply input for digital functions.
24-Pin MLF® (MLF-24) 18 RELOS! Digital output. This programmable polarity, open-drain outpuls has two purposes:
Pin D - TRSOUT | i iEnicF 6 bit 2 = 0, indicates the inss of the received signal as indicated by 2 level of received
in esr.rlptlan optical power below the programmed RXLOS comparator threshold; may be wire-ORed with
external signals. Mormal operation is indicated by a low level when OEMCFGE bit 3 is set 1o 0 and
Pin Number | PinName | Pin Function : a high level when OEMCFGE bit 3 is set to 1. RXLOS is de-asserted when VRX > LOSFLTn. The
1 FBE Analog Input. Feedback voltage for the APC loop op-amp. Polarity and scale are programmable LOS bit reflects the state of RXLOS whether driven by the MIC3003 or an external circut.
via the AP conliguration bits | OEMCFA1. Connect 1o Viaus I APC I not used. If OEMCFGE bit 2 = 1, TRSOUT s selected. This signal represents the transmitter rate select as
2 VMPD Analog Input. Multiplexed AJD converter input for monitoring transmitted optical power via a jper the SFF specification. This output is controlied by the SRS 1 bit ORed with the RS1 input.
monitor photodiode. In most applications, VMPD will be connected directly to FB. The input rangs f " eh-pul
5 0 - Viner or O - Viaerd depending upon the setting of the APC configuration bits 20 RRGSEA'ITI :?'g;t:‘gz: %"len::u LIT.' | I
bit 4 is st 1o 0, RRSOUT is sedected. |t represents the receiver rate select as per
3 GHOA Ground return for analog functions. SFF. This output is controlied by the SRS0 bit ORed with RS0 input and is open drain only.
4 VDhDA Power supply inpu for anclog funciion, If OEMCFG3 bit 4 Is set io 1, GPO is selected. General-purpose, non-valatile outpat, it is
5 WiLD— Analog Input. Reference terminal for the multiplexed pseudo-differential A/D corverter inputs for controdied by the GPO configuration bits in OEMCFG3.
monitoring laser bias current via 8 sense resistor (VILD+ is the sensing input). Tie o Ve or GND ] COMP Anzlog out " :
’ put. Compensation terminal for the APC loop. Connect a capacitor between this pin and
1o refierence the voltage sensed on VILD+ to Ve or GHD, respectively. GHDA o Vpes with the appropriste value to tune the APC loop time constant to & desirable value.
[ VILD+ Analog Input. Multiplexed AJD input for monitoring laser bias current via a sense resistor (signal a2 VEIAS Anzlog out " "
: - == put. Bufferad DAC owlput capable of sourcing or sinking up to 10mA under control of
input); accommadates inputs referenced o Vo or GND (see pin 5 description]. the APC function to drive an extemnal transistor or the APCSET pin of a laser diode driver for laser
T SHDMTEFIN | Digital outputfinput; programmable podarity. When wsed as shutdown output (SHDN), OEMCFG3 diode DC bies. The output and feedback polarity are programmable to accommodate either an
bit 2 set to 0, SHOM is asserted at the detection of a fault condition if OEMCFG4 bit 7 is set to 0. WPM or & PMNP transistor to drive 8 common-anode or common-cathode laser diode.
OEMCFG4 bit 7 is set o 1, a fault condition will not assert SHON. When programmed as TAFIM, it Analog | P 1 : rminal pufier
ia an input for external fault signals to be ORed with the internal fault sources to drive TXFAULT. 3 VIO {igain = ;quamﬂ: migﬁﬂikm mi?ﬁf:rﬁﬁgﬂin .,‘.Ehj.lf__ﬂmp' Connexd 0 VMOD
8 WRX Analog Input. Multiplaxed A/D converter input for monitaring recaived optical power. The input 24 VKOD Analog Output. Buffered DAC oulput to set the modulation current on the laser driver IC. Operates
ramge IB:?ft-ﬁ Uaf; A 5-bit programmable EEFPOT on this pin provides coarse calibration and with either 3 0— Vies or & (Ve Vaes) — Voo DUpUE SWing 50 28 to generate sither a ground-
ranging of tha RX powar mecsuwemant. referenced or @ Vo referenced programmed voltage. A simple external circuit can be used o
a RS1 Digital Input; Transmitter Rate Select Input; ORed with soft rate select bit SRS to determine the generate & programmable current for those drivers that require & curent rather than a voltage
state of the TRSOUT pin. The state of this pin is always reflected in the R515 bit. inpast.
10 TEFAULT Digital Output Open-Drain, with programmabde polarity. f OEMCFGS bit 4 is set to 0, & high level

indicates a hardware fault impeding transmitter operation. If OEMCFGS bit 4 is setio 1, a low level
indicates a hardware fault impeding transmitter operation. The state of this pin is always reflectad
in the TXFLT bit.




Absolute Maximum Ratings(!
Power Supply Vaoltage, Vop ...

Operating Ratings!2)

-3 BV

Power Supply Voltage, VopaVoop ...

+3.0V to +3.6V

Voltage Input, Vs (Pin 14 used as an ADC Input)

Voltage on CLK, DATA, TXFAULT, VIN, RXLOS, Ambient Temperature Range (T,) ......—40°C 1o +105°C [ Symbol | Parameter Condition Min Typ | Max | Units
TXDISABLE, RS0, RS1 . - . =0.3W to +8.00 Package Thermal Resistance W Input Voltage Range 0AV 5 Vo £ 36V CHDA 55 ¥
Voltage On Any Other Pin.........._—0.3V 1o vmm v MLF® (B} oo ATTIW | = -
Power Digsipation, Ta = B5*C IS ) I g Input Current Vi = Vipp o GND; Vay = Vi 55 HA
Junction Temperature [Ty s . 150°C i Capaciance 10 E
Storage Temperalure [ng.................... —65"{: lr: l15[| C i e Cap a
Soldering (20 SEE.) .o e e 2E0OG Digital-to-Voltage Converter Characteristics (Vyop, Veas)
ESD Ratings!3) Accuracy —40°C £ T, 5 +105%C, Note 7 1 20 Y
Hurman Body Model.......oee e 2K ——
Machine Madel 300V toowy | Conversion Time Mots 8 o | ms
DML Differential Non-linearity Error Mote 8 05 #1 LSB
Electrical Characteristics Bias Current Sense Inputs, V, o+, Ve~
For typical values, Ta= 25"C, Vapa = Vapo = +3.3V, unless otherwise noted. Bold values are guaranteed for «3.0V 2 (Voo = Vooo) - . .
£ 38V, Tious & Ta 2 Tyrieg. ™ Vo F‘fferfnu: lnp-tlﬂ Signal Range, o Vieerld | mvf
Lo Yo~
| Symbol | Parameter Condition | Min | Typ | Max | Units | I Vao' Input 1 A
1M+ { 1u) CARTTEN
r Supply e Vo Input current W = referrad to Vg, +150 T
Iy Supply Current CLK = DATA = Vipen = Vions; TADISABLE 23 a5 m#A .
low; all DACs at full-scale; all A/D inputs (Mg = Vi = 0.3V Vo~ refered to GND -150 pA
at full-scale; all other pins open. T Input - 10 pF
CLKE = DATA = Ypen = Vons: TEXDISABLE 23 35 mé
high; FLTDWC at full-scale; all ATy inputs APC Op Amp, FB, Vess, COMP
ot full-ocale; all other ping open. GBW | Gain Bandwidth Product Ceour = 20pF; Gain = 1 1 MHz
Winos Power-on Reset Voltage All registers reset to default values; 248 288 W
AD conversions inftiated. TCyvas Input Dﬁsmq;.farlage Temperature 1 pmc
Visis Under-Voltage Lockout Tr.-'esnuld Note 5 25 273 W Vour ot Voltage 5 lour = 10mA. SRCE bit = 1 SHDA 125 Y
Virear Power-on Reset Hysteresis Voltage 170 my lour = -10mA, SRCE bit= 0 Vooa 125 Voom Y
froe Power-on Reset Time Voo * Vece, Mote 4 = - Ise Output Short-Circuit Current 55 mA
Vner Referﬁ'-:: Voltage . 1210 | 1225 | 1240 '-..'N e ; it Withatand Time T, 150°C, Not= 6 et
AV perl ‘Voltage Reference Line Regulation 1.7 mv.
Voo ? PSRR | Power Supply Rejection Raso Copmr = 20pF; gain = 1, to GND 55 B
Temperature-to-Digital Converter Characteristics Coour = 20pF; gain =1, to Vg, 40
Local Temperature Measurement —A0°C £ Ta 5 +105°C, Mote & £1 £3 °C Aoy Minimum Stable Gain Cooup = 20pF, note & 1 i
B AMFAL Stew Rate Copup = 20pF; gain = 1 3 Vs
tenea Corversion Time Mobe 4 60 ms \RFE n | Feadt Resision o0 o
taanprLE Sample Period 100 s Tolerance
Voltage-to-Digital Converter Characteristics (Ve Ve Veiss, Yeeo, Viot) ARFB/At | Intemnal Feedback Resistor 25 pomiC
‘oltage Measurement Error —40°C 5 Ta = +105°C, Note 6 1 20 Hufs Temperatura Coeff -
Conversion Time Note 4 10 mE IsTarT Laser Start-up Cument Magnitude START =01y, 0.375 m#
taanpvEe Sample Period Note 4 100 ms START = 02, 0.750 mA
Hotes: START = 04, 1.500 m#
1. Exceeding the absolule madmuwm rating may damags the devics.
2. The devios is not guararesd t firction autside its cperating rating. START = 0ay, 3.000 mA
3. Devices are ESD sensilive. Handling precaulions recommended. Human body moded, 1.5k in Series with 100pF. :
4. Gusraresd by design andiar testing of related parameters. Net 100% tested in production, Cin Pin Capaclionce 10 pF
5. The MICI00S will atiempd 1o enler s shuldown stale when Vog falls below Vs, This aperation requires ime io complete.  the supply voltage falls Motes:

oo rapidly, the operafion may nol be campleted.
8. Does ol ndude guantizaton emror.

7. Does nol indude quartizalion eror.
8. Guararesd by dasign andiar testing of relalsd parameters. Not 100°% lested in production.




Electrical Characteristics

Electrical Characteristics | Symbol | Parameter Condition | Min | Typ | Max | Units |
| Symbol | Parameter | Conditlon Min | Typ | Max | Units | .
Control and Status I'0 Timing, TXFAULT, TXDISABLE, RS0, RRSOUT, and RXLOS
Vuco Buffer Op-Amp, VMOD, Vioo— IOIEE TXDISABLE Assert Time From input asserted to optical output 10 s
GBEW Gain Bandwidth Coame = 20pF; gain = 1 1 MHz at 10% of nominal, Cems = 10nF.
TCyas Input Orffeet Voltage Temperatura 1 pvimC ] TXDISABLE De-assert Time From input de-asserted to optical output 1 ms
Coefficient at B0% of nominal, Cemes = 10nF.
lgs Ve Input Current +0.1 *+1 A trIT Indtialization Time From power on or transmitier enabied to 300 mg
Vour Owitput Voltage Swing laur = £imA GNDA+TS Vopa-T5 my ?Tlgﬂ‘i{?u’t at gsn::; mg‘%ﬂ
lsc Output Short-Circult Current 35 m tmITZ Power-on Initislization Time From power on to APC loop-enabled. 200 ms
fsc Stunt Glrcalt Whitwiersd Thme Ty % 150°C, Nate B s tFAULT TXFALILT Assert Time From fault condition to TXFAULT a5
PSRR Power Supply Rejection Ratio Copeup = 20pF; gain = 1, o GND 65 dB assertion. Mote 10
Coaup = 20pF; gain = 1, o Vog 44 dB tRESET Fault Reset Time Leng:ESfu:mESLXfEITBLE must be 10
— 3558 re ult condition.
Ay Minimesm Sable Ceaue = 20pF ! v hpos on | RALOS Assert Time From loss of signal to RELOS asserbed. a5 s
AVIAT Slew Rate = 20pF; = 1 1 W =
- - Coaur Pgam He tLoss offF | RLOS De-assert Time From signal acquisition o LOS 100 ps
L Fin Capacitance 10 pF - de-gEsertad.
Control and Status 110, TXMISABLE, TXFALLT, RS0, RRSOUT(GPO), SHDN(TXFIN), RXLOSTRSOUT), INT, RS1, QGPO tHATA Analog Parameter Data Ready E;ﬂ;"mmﬂésﬁ :{;ﬁ I:n;‘g% o 400 | ms
T .
L Low Input Valtage o8 v 'oROP N | TRFAULT. TXDISABLE, RXLOS, | Time from input change to 3 =
Vin High Input Voltage 20 W - RS0, RS1 Input Propagation Time | comesponding intermal register bit set or
Voo Low Cutput Voltags Ig, = 3mA 03 v cleared. Note 10
- tprOP ouT | TEXFALULT, TRSOUT, TRRSOUT, From an intemal register bit set or 1 )
Vo ﬁgﬁﬂ”&:gm} loys = 3mA Vooe 03 v - {rl:dnl'e QGPO Output Propagation ﬂﬁ;ri%m comesponding output change.
I Eas Input Cusrrent +1 A
Cn nput Capadi 0 oF Fault Comparators
FLTTMR Fandlt Suppression Timer Clock Mote 10 0.475 0.5 0.525 ms
Transmit Optical Power Input, Viyeg Period
Vin Input Voltage Rangs Mote @ GhDA Vooa v Accuracy +3 %hifs
ViRx Input Signal Range BIASREF=0 VREF v tREJECT Glitch Rejection Maximum length pulse that will not 4.5 us
BIASREE=1 Voo Vrer Veon v : cslluse output to change state. Note 10
o nput Capad o= 0 oF Vear Saturation Detection Threshold High lewvel 45 SEVO0A
b s Input Cusrrent *1 WA Low level =
Power-0On Hour Meta
Received Optical Power Input, VRX, RXPOT r rener
Timebase Accuracy 0°C = Ta 5 +707, Mote 10 +5 -5 %
Input Voltage Rangs Maote @ GMNDA Vooa W T ZT o050 P P P
+ +
Ve Walid Input Signal Range o Ve v , - 2 -
{ADC Input Range) Resolution Mote 1 1 hours
Rpxpornaz | End-io-End Resistance RXPOT = 1F, a2 KO Mon-Volatile (FLASH) Memory
ARXPOT Resistor Tolerance +21) % tym: Write Cycle Time, Mote 11 Measured from the SMBus STOP 13 ms
ARYPOTIAT | Resistor Temperature Coefficient 25 ppmC condition of a one-byle 1o eight-byle
- - write transaction. Mote 10
LT T — Divider Ratio Accuracy 00 = RXPOT = 1F -5 +5 %% -
| — FOT 03 p— ; NVRAM Data Retention 100 YEBIE
LEA% i - {discann ) : uA Endurance Maximum permitted number of write 10,000 cycles
Cin Input Capacitance Mote 9 10 pF cycles o any single NVRAM location
h Eag Input Cusrrent +1 e Notas:
Nate: 10, Guaranbesd by design andior testing of related parameters. Not 100% tesied in production.

9. Guarariesd by dasign andiar testing of relalsd parameters. Mot 100% lested in production.

11, The MPG3003 will nod respond o serial bus fransactions during an EEPRIOM wrile cycle. The host will receive 8 NACHK response during las.



Serial Data L'O Pin, Data

Address(s) Field Size
Hex Dec (Bytes) Name Description Symbol Parameter Condition Min Typ Max | Units
00-3F | oE3 &4 BIASLUT1 First &4 entries of the bias current temperature compensation LUT (Look- | | Yo Low Output Voltage len = 3mé 0.4 b
up Table) The additional 12 entries are located in AG: 58h — 63h. low = BmA 0.6 W
40-TF | 64127 | 64 MODLUT1 First &4 enfries of the modulation current temperature compensation Wy Low Input Voltage 0.8 W
LUT. The additional 12 entries are located in AG:.64h — 6Fh. Ver Hiigh Input Voltage 1 v
BO-BF | 128-191 | &4 IFTLUTA First &4 enfries of the bias current fault threshold temperature I I o ; =
compensation LUT. The additional 12 entries are located in A8: T0h - LEAK nput Gumren HA
TBh. Cixe Input Capacitance MNote 12 10 pF
CO-FF | 192-255 | &4 HATLUT1 First &4 entries of the bias current high alarm threshold temperature Serial Clock Input, CLK
compensation LUT. The additional 12 entries are located in AS: TC-87Th. -
Vi Low Input Voltage 2.7V 5 Voo = 3.6V 0.8
Table 3. MIC3003 Serlal Interface Address Map (Temperature Compensation Tables), Device Address = Ad,, Vel High Input Valiage 2.7V & Voo 5 3.6V 21 W
lgax Imiput Current # pA
Address(s) Féeld Size Cin input Capacitance Mobe 12 16 pF
Hex Dec (Bytes) Mame Description Barial Intorface Timingm
oo 4] 1 OEMCFGO OEM mnr?gurau:nn reg?ster 0 b CLK (chock) Period 25 ps
o1 1 1 OEMCFG1 OEM configuration register 1 ke Data In Setup Time to CLK High 100 -
6z 2 1 OEMCFG2 OEM configuration register 2 b Data Out S1able After CLF Low 300 .
03 3 ! PCSETO APC satpaint register 0 e Data Low Setup Time to CLK Low | Start Condition 100 s
04 4 ! \PCSFT! APC setpoint register 1 s Data High Hold Time After CLK High | Stop Condition 100 s
05 2 ! ET2 APC selpoint regialar 2 towTa Diata Ready Time From power on to completion of one set 00 ms
D6 [ 1 MODSETO Modulation setpoint register 0 afP!DC cnl_'ul.rers.i_nn_s: anabog data
o7 7 1 IBFLT Blas current fault-comparator threshold, This register is temperature available via serial interface.
N OGPO Reset Pulse Timing
08 8 ! THPFLT TX power fauk fwechold t QGPO reset pulse low duration OEMCFG3 bit 7 = 1 125 | 125 [ 1375 s
oo 4 1 LOSFLT R LOS fault-comparator threshold A2h:255 (FFh) [2-0) switch o 111
04 10 1 FLTTMR Fault comparator timer setting tz QGPO reset de-assertion to the OEMCFGIbit 7 =1 2025 | 25 | 2475 | ms
0B 1 1 FLTMEK Fault source meask bits clearing of A2:FFh bits 2:0 AZh:255 (FFh) [2-0) # 111
oc-0F | 1215 4 OEMPWSET Password for access io OEM areas Mo ] ] ) i
- - 12 Guarariesd by design andiar testing of relalsd parameters. Mol 100% lested in production.
10 16 1 OEMCALD OEM calibration register 0
1 17 1 OEMCAL1 CEM calibration register 1
12 18 1 LUTINDX Look-up table index read-back
13 19 1 OEMCFG3 OEM canfiguration register 3 Serial Interface Timing Diagram
14 20 1 APCDAC Reads back cument APC DAC value (setpoint+offset) i
15 21 1 MODDAC Reads back cumant modulation DAC value {setpoint+offaet)
16 2 1 OEMREAD Reads back OEM calibration data CLK mj
17 3 1 LOSFLTn LOS deassart threshold + = 5
18 24 1 REPOT REPOT tap selection
18 25 1 OEMCFG4 DEM configuration register 4 IE::LTIE v
1A 26 1 OEMCFGS OEM configuration register 5 T b
1B 27 1 OEMCFGS DEM configuration register & Sl N
- . : : ¥
1C-1D | 28-20 2 SCRATCH Reserved — do not write; reads undefined. {oﬁﬁuﬁ
1E 30 1 MODSET 1 Modulation satpoint regiter 1 b

Serial Interface Timing




Block Diagram

MIC3003 N
- ~ - ~
TXFALILT
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HIOLR METER
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Figure 1. MIC3003 Block Diagram

Analog-to-Digital Converter/Signal
Monitoring

A block diagram of the menitoring circuit is shown below.
Each of the five analog parameters monitored by the
MIC3003 is sampled in sequenca. All five paramalers are
sampled and the results updated within the loowy duration
given in the “Electrical Characteristics™ section. In OEM
mode, the channel that is normally used to measure Vi
may be assigned to measure the level of the Vgp, pin or
one of five other nodes. This provides a kind of analog
loopback for debug and test purpases. The Wy bits in
OEMCFGD contrel which wvollage source is  being
sampled. The various Ve channels are level-shifted
differently depending on the signal source, resulling in
different LSE values and signal ranges. See Tabla 5.

Vi
WRK
TENS
SENSOR
A
¥MHD
NOAD
VRO
WELLED
APCOAGD
MODOAC D
FLTDAG
v p——————
Aigp—

WILDs
WiLD-

TEMF
BENEDH

Figure 2. Analog-to-Digital Converter Block Diagram

Serial Interface Address Maps

Address Field Size | Name Description

(Crecimal) {Bytes)

0-a5 ] Serial ID defined by SFF MSA General-purpose MVRAM; RAW under valid OEM password.

BE - 127 32 ‘Vendor Spedific \endor specific EEPROM

128 - 255 128 Reserved Resarved for fubure use. General-punpose NVRAM; RAN under
walid OEM password.

Table 1. MIC3003 Serial Interface Address Map, Device Address = AD,
Address(s) Fleld Size

Hex Dec (Bytes) Name Description

bo-27 | 0-30 40 Alzrm and Wamning Thresholds | Highdow limits for wamings and alarms; writeabls using the
OEM password; read-only otherwise.

2B-37 | 40-55 16 Reserved Reserved — do not write; reads undefined.

38-58 | 56 3% Calibration Constants Mumerical constants for external calibration; writeable wsing
the OEM password; read-only otherwise.

S5C-5E | 92-0a 3 Reserved Resarded — do mot write; reads undefined.

5F a5 1 Checksum General-purpase NWRAM; wiiteable wsing the OEM password;
read-only othensise.

BO-68 | 96105 | 10 Anslog Data Real time analog parameter data.

BA-60 | 106-10D | 4 Reserved Resarved — do mot write; reads undefined.

GE 110 1 ControlfStatus Register Control and status bits.

GF 111 1 Rate Select Control Bits [7-6] control the use of the RS0 and RS1 inputs and the
SRS0 and SRS1 register bits.

T0-T1 112-113 | 2 Alarm Flags Alamm status bits; read-only.

T72-73 114-115 | 2 Reserved Reserved — do mot write; reads undefined.

T4-T5 116117 | 2 ‘Waming Flags ‘Warning status bits; read-only.

TH 118 1 Extended Control!States Additional controd Bnd status bits.

Register

T 118 1 Reserved Reserved — do mot write; reads undefined.

TB-TE | 130128 | T OEMPW OEM password eniry field. The four-byte OEM password
location can be selected to be 78h-TBh (120-123) by setting
OEMCFGS bit 2 to 0 (default) or TBh-TEh (123-126) by sefting
OEMCF (G5 bit 2 to 8 one.

TF 127 1 Vendor-specific Vendor specific. Reserved — do not write; reads undefined.

BO-F7 128-247 | 120 User Scratchpad User-writeable EEPROM. General-purpose NYRAM.

Fa-Fo | 248-240 | 2 Alarms Masks Bit = 0 Corresponding alarm not masked.
Bit = 1: Comeaponding alarm masked.

FAFB | 250-251 | 2 ‘Wamings Masks Bit = O Corresponding waming not masked.
Bit = 1: Comeaponding waming masked.

FC-FD | 252-253 | 2 Reserved Reserved - do not write; reads undefined.

FE 254 1 USRCTL End-user control and status bits_

FF 255 1 RESETOUT Bits [2:0] of this register control the GGPO reset output (pin
17) I OEMCFG3 bit 7 s =&t to 1.

Table 2. MIC3003 Serial Interface Address Map, Device Address = A2




Address(s) Field Size

HEX DEC (Bytes) Name Description Channel ADC Resolution Conditions Input Range (V) Lsg™
1F k| 1 MODSET 2 Modulation setpoint register 2 (bits)
2027 |3z s POHDATA Power-on hour meter scratchpad TEMP Gord HiA 1°C or 0.5°C
2547 | 4071 3z RMLUT R power internal calibration coefficient table. Eight sets of slope and VALY 8 See Table &
offsat coefficients provide a péecewise-linear transfom for the receive VKPD a GAIN = 0 BIASREF =0 GMOA - Vier A7Tmv
ADC It - ’
power resy : GAIN = 0; BIASREF = 1 Weis = (Vs = Vingr)
48-57 T2-87 16 CALCOEF Slope and offset coeffickents used for temperabure, voltage, bias curment, -
and transmit power internal calibration GAIN = 1; BIASREF =0 GNDA - Vierl4 1.17m¥
S6-63 | 8888 | 12 IFTLUTZ Addiional 12 entries of the hias cument fault threshold temperature GAIN = 1; BIASREF =1 Ve — (Vo — Vrerid)
compensation LUT. VILD 8 VILD- = WDDA Vioos — (Voos — Vieer) 4.7Tmy
G4-6F 100-111 | 12 BLASLUTZ Additional 12 entries of the bias cument temperature compensation LUT. VILD- = GNDA GHDA - Vaer
TO-TB 112-123 | 12 MODLUTZ2 Additional 12 entries of the modulation curment temperature WVRY 12 R¥POT =00 0 - Viagr 0. =68mYy
compensation LUT.
7C87T | 124135 | 12 HATLUT2 Additional 12 entries of the bias current high alarm threshaold Note- Table 5. A/D Input Signal Ranges and Resolutions
termperature compensation LUT. ’ .
1. Assumes bypical VREF value of 1.22V.
BB-CF | 138-207 | 72 SCRATCH COEM scratchpad area
Do-D0 | 208-221 | 14 R¥LUTSEGY Receive power calibration segment delimiters_ Each of the eight Channel VAL [2:0] Input Range (V) | LSB™ {mV)
SCRATCH sagments can have its own slope and offset coefficient. Used to refine 00 = 5 56
the shape of the piecewise-linear function used fior recefve power in Min 0o A ko S0 am
internal calibration mode. Voo 001 =01 0.5V to 5.5V 25.6mv
These bytes may also be part of the OEM scratch pad if the hard coded Vieaan 010 =02, 0.5V to 5.5V 25.6mv
delimiters option is selected, see the description of OEMCFGE Vioo 011 = 03, 05V o 5.5V 25 BmY
DE-FA | 222-250 | 29 SCRATCH OEM scratchpad area APCOAC 100 = O OV 10 Veer 4 7Tmv
FB-FC | 251-252 | 2 POH Power on hour meter result; read-only MODDOAC 101 = 05 OV 10 Ve A TTmY
FD 253 1 Data Ready Flags Data ready bits for each measured parameter; read-only FLTDAC 110 = 06s OV 10 Vs A TTmY
FE 254 1 MFG_ID Manufacturer identification (Micrel's manufacturer 1D is 42, 2Ah)
FE pr P DEV_ID Device 10 and die revision Table 6. Vaux Input Signal Ranges and Resolutions

Hote:

Table 4. MIC3003 Serlal Interface Address Map (OEM Configuration Registers), Device Address = Ay, 1. Assumes typical Vs af 123y,

Alarms and Warnings Interrupt Source Masking warning ke masked, it will not set the interrupt. Table 8
Alarm and warning violations set the flags in the Alarm shaws the locations of the masking bils. The waming o
and Waming Stalus Registers, and also asser the alarm is masked if the corespanding bitis setta 1.

interrupt output if they are nol masked. If an alarm or



