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ABSOLUTE MAXIMUM RATINGS
Voltage Range on Any Open-Drain Pin

Relative to Ground..........ccc.ccooviiiiiiiiiii -0.5V to +6.0V

Voltage Range on MOD-DESEL, SDA, SCL,
FETG, THRSET, TX-D, AUXTMON, AUX2MON,
IBIASMON, RSSI, BIASSET, MODSET,

ENT, EN2 oo -0.5V 1o (VCC3 + 0.5V)*

*Not to exceed +6.0V.

Voltage Range on SC-RX-LOS,
SC-RX-LOL, RX-LOS, SC-TX-LOS,

MOD-NR, EN1, EN2 ......ccooiiiiinn. -0.5Vto (VCcCc2 + 0.5V)*
Operating Temperature Range ...........c..c..o..... -40°C to +100°C
EEPROM Programming Temperature Range ......... 0°C to +70°C
Storage Temperature Range ............cccceoeee -55°C to +125°C
Soldering Temperature..............cccccocoe.. Refer to the IPC JEDEC

J-STD-020 Specification.

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

absolute maximum rating conditions for extended periods

may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
(Vces = +2.9V to +5.5V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Main Supply Voltage Vees (Note 1) +2.9 +5.5 \
Secondary Supply Voltage Veee Vcee not to exceed Vs (Note 2) +1.6 +3.6 \
High-Level Input Voltage B 0.7 x Vees +
(SDA, SCL) ViH i (max) = 10pA Voos 0.5 v
Low-Level Input Voltage _ GND - 0.3 x
(SDA, SCL) Vie e (max) = -10uA 03 Vees v
High-Level Input Voltage

Vees +
(TX-D, MOD-DESEL, ViH lIH (max) = 10pA 2 03 \Y
P-DOWN/RST) (Note 3) )
Low-Level Input Voltage
(TX-D, MOD-DESEL, ViL lIL (max) = -10pA -0.3 +0.8 \Y
P-DOWN/RST) (Note 3)

{=DALLAS

B SEMICONDUCTOR

AKX




XFP L ds 1= FIE F 2 ke IC

DC ELECTRICAL CHARACTERISTICS

(Vces = +2.9V to +5.5V, Veee = +1.6V to +3.6V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Current lccs P-DOWN/RST = 1 3 5 mA
High-Level Output Voltage _ Vees -
(FETG) VoH loH (max) = -2mA 05 \
Low-Level Output Voltage
(MOD-NR, INTERRUPT, SDA, VoL loL (max) = 3mA 0 0.4 \
FETG)
Resistor (Pullup) Rpu 9 12 15 kQ
|/O Capacitance Cijo (Note 4) 10 pF
Leakage Current I -10 +10 PA
Leakage Current (SCL, SDA) IL -10 +10 uA
Digital Power-On Reset POD 1.0 2.2 \
Analog Power-On Reset POA 2.0 2.6 \

DC ELECTRICAL CHARACTERISTICS—INTERFACE SIGNALS TO SIGNAL CONDITIONERS
(Vcco = +1.6Vto +3.6V, Vces = +2.9V to +5.5V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

High-Level Input Voltage
(SC-RX-LOS, SC-RX-LOL, Vi |l (max) = 100pA 3’7 X VCOC§ |y
SC-TX-LOS) ez '
Low-Level Input Voltage 03 x
(SC-RX-LOS, SC-RX-LOL, ViL IIL (max) = -100pA 0 v Vv
SC-TX-LOS) Ccc2

VOoH loH (Mmax) = -0.7mA Voca-

0.2

High-Level Output Voltage _ B Veez -
(EN1, EN2) VOH2 Veee = 2.5V to 3.6V, loH (max) = -2mA 04 \

Vons | Veee = 1.6V, lon (max) = -0.7mA Vgczz .
Low-Level Output Voltage VoL loL (max) = 0.7mA 0.20 v
(EN1, EN2, RX-LOS) VoLz Veee = 2.5V to 3.6V, IoL (max) = 2mA 0.40
Leakage Current
(SC-RX-LOS, SC-RX-LOL, IL -10 +10 A
SC-TX-LOS, RX-LOS)
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I2C AC ELECTRICAL CHARACTERISTICS

(Vcecs = +2.9V to +5.5V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCL Clock Frequency fsci 0 400 kHz
Clock Pulse-Width Low tLow 1.3 ys
Clock Pulse-Width High tHIGH 0.6 ys
Bus Free Time Bgtween STOP {BUF 13 us
and START Conditions
START Hold Time tHD:SDA 0.6 us
START Setup Time tSU:SDA 0.6 Hs
Data In Hold Time tHD:DAT 0 0.9 us
Data In Setup Time tSU:DAT 100 ns
g SO R TR
o e e SRS e Jowes B w0 |
STOP Setup Time tsuU:STO 0.6 us
MOD-DESEL Setup Time tHOST_SELECT_SETUP 2 ms
MOD-DESEL Hold Time tHOST_SELECT_HOLD 10 ys
Aborted Sequence Bus Release | tMOD-DESEL_ABORT 2 ms
Capacitive Load for Each Bus Cs (Note 5) 400 pF
EEPROM Write Time tw < 4-byte write (Note 6) 16 ms
ANALOG OUTPUT CHARACTERISTICS
(Vces = +2.9V to +5.5V, Veee = +1.6V to +3.6V, Ta = -40°C to +100°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
IBIASSET IBIASSET 0.01 1.50 mA
IBIASSET (Off-State Current) IBIASSET | Shutdown +10 +100 nA
IMODSET IMODSET 0.01 1.20 mA
IMmoDsET (Off-State Current) IMODSET | Shutdown +10 +100 nA
Voltage on IgIASSET and IMODSET VMAX (Note 7) 0.7 3.0 V
VTHRSET VTHRSET | IMAX = 100pA 50 1000 mv
VTHRSET Drift Across temperature (Note 8) -5 +5 Y%
VTHRSET Capacitance Load CTHRSET 1 nF
APC Calibration Accuracy +25°C 25 pA
APC Temp Drift 0.200mA to 1.5mA -5 +5 %
50pA to 200pA 12 pA
lab DNL Sink, SRC_SINK_B =0 -0.9 +0.9 LSB
Source, SRC_SINK_B = 1 -0.9 +0.9
e INL Sink, SRC_SINK_B =0 -4.0 +4.0 LSB
Source, SRC_SINK_B = 1 -4.0 +4.0
Ismp Voltage Drift 1.2 %N
IBMD FS Accuracy 1.5 %
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ANALOG OUTPUT CHARACTERISTICS (continued)

(Vces = +2.9V to +5.5V, Veee = +1.6V to +3.6V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
IMODSET Accuracy +25°C, IMODSET = 0.04mA to 1.2mA -1.5 +1.5 %
75pA range -0.9 +0.9
150pA range -0.9 +0.9
IMoDSET DNL 300uA range -0.9 +0.9 LSB
B600UA range -0.9 +0.9
1200uA range -0.9 +0.9
75uA range -1.5 +1.5
150pA range -1.5 +1.5
IMODSET INL 300pA range -1.0 +1.0 LSB
600pA range -1.0 +1.0
1200pA range -1.0 +1.0
IMODSET Temp Drift 5 %
IMODSET Voltage Drift 1.2 %NV
IMODSET FS Accuracy 1.5 %
APC Bandwidth IMD / lapc = 1 (Note 4) 6 10 30 kHz
AC ELECTRICAL CHARACTERISTICS—XFP CONTROLLER
(Vces = +2.9V to +5.5V, Veee = +1.6V to +3.6V, Ta = -40°C to +100°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Time to Initialize tINIT Vces within £5% of nominal 30 200 ms
TX-D Assert Time tOFF IBIAS and ImoD below 10% of nominal 5 us
TX-D Deassert Time tON IB1AS and Imop above 90% of nominal 1 ms
P-DOWN/RST Assert Time tPDR-ON IB1AS and Imop below 10% of nominal 100 us
P-DOWN/RST Deassert Time tPDR-OFF IBIAS and Imop above 90% of nominal 200 ms
i . Time until proper response to 12C
MOD-DESEL Deassert Time tMOD-DESEL communication 2 ms
INTERRUPT Assert Delay tINIT_ON Time from fault to interrupt assertion 100 ms
T Time from read (clear flags) to interrupt
INTERRUPT Deassert Delay tINIT_OFF deassertion 500 us
MOD-NR Assert Delay tMOD-NR-ON | Time from fault to MOD-NR assertion 0.5 ms
| Time from read (clear flags) to MOD-NR
MOD-NR Deassert Delay tMOD-NR-OFF deassertion 0.5 ms
) Time from SC-RX-LOS assertion to
RX-LOS Assert Time tLOS-ON RX-LOS assertion 100 ns
. Time from SC-RX-LOS deassertion to
RX-LOS Deassert Time tLOS-OFF RX-LOS deassertion 100 ns
. Time from P-DOWN/RST assertion to
P-DOWN/RST Reset Time tRESET initial reset 10 us
. Time from fault to IBIASSET, IMODSET,
Shutdown Time tFAULT and lavp below 10% 30 us
‘ D
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AC ELECTRICAL CHARACTERISTICS—SOFT* CONTROL AND STATUS

(Vceca = +2.9V to +5.5V, Veee = +1.6V to +3.6V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SOFT TX-D Assert Time torF_sorFT | Islas and Imop below 10% of nominal 50 ms
SOFT TX-D Deassert Time toN_SOFT | IBIAS and Imop above 90% of nominal 50 ms
SOFT P-DOWN/RST Assert Time | tPDR-ON_SOFT | IBIAS and ImMoD below 10% of nominal 50 ms
SOFT P-DOWN/RST Deassert Time | tPDR-OFF_SOFT | IBIAS and IMop above 90% of nominal 200 ms
Soft MOD-NR Assert Delay ’[MOI;ID\IFRT-ON Time from fault to MOD-NR assertion 50 ms
Soft MOD-NR Deassert Delay tMOD-NR-OFF | Time from read (clear flags) to MOD-NR 50 ms
_SOFT deassertion
Soft RX_LOS Assert Time tLOS- Time from SC—BX—LOS assertion to 50 ms
ON_SOFT RX-LOS assertion
Soft RX_LOS Deassert Time tLos- Time from SC-RX.-LOS deassertion to 50 ms
OFF_SOFT | RX-LOS deassertion

Analog Parameter Data Ready

(DATA-NR) 500 | ms
*All SOFT timing specifications are measured from the falling edge of STOP signal during I2C communication.
ANALOG INPUT CHARACTERISTICS
(Vces = +2.9V to +5.5V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
IB.MD Configurable Source or 0.05 150 mA
Sink (+/-)
Source mode 2.0
IBMD Voltage (IBmD - OpA) VBMD - IsMD range 0 to 1.5mA V
Sink mode 1.2
IBMD Input Resistance RemMD 400 550 700 Q

A/D INPUT VOLTAGE MONITORING (IBIASMON, AUX2MON, AUX1MON, RSSI, BMD)

(Vces = +2.9V to +5.5V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input Resolution AVMON 610 pVv

Supply Resolution AVcez/3 1.6 mV

Input/Supply Accuracy Acc At factory setting 0.25 0.5 %FS
tFRAME1 | AUXTMON and AUX2MON disabled 48 52

Update Rate ms
tFrrRAME2 | All channels enabled 64 75

Input/Supply Offset Vos (Note 4) 0 5 LSB

Full-Scale Input (IBIASMON and At factory setting 24875 25 25125 V

RSSI)

Full-Scale Input (AUX1MON, At factory setting

AUX2MON, Vcee, Vees) (Note 9) 6.5208 6.5536 6.5864 v

BMD (Monitor) (TX-P) FS setting 1.5 mA

— 9,
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FAST ALARMS AND Vcc FAULT CHARACTERISTICS

(Vces = +2.9V to +5.5V, Veee = +1.6V to +3.6V, Ta = -40°C to +100°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
I;éGH BIAS and TX-P Threshold (Note 10) 48 o5 50 mA
Vcezs Fault Asserted L Veeos 25 ms
Falling Edge Delay (Note 11)
QT Temperature Coefficient -3 +3 %
QT Voltage Coefficient 0.5 %N
QT FS Trim Accuracy (4.2V, 2480 2500 2520 mA
+25°C)
QT Accuracy (Trip) (INL) -2 0 +2 LSB
QT Voltco 0.5 %N
QT Tempco 1.5 3 %

NONVOLATILE MEMORY CHARACTERISTICS

(Vces = +2.9V to +5.5V, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Endurance (Write Cycle) +70°C 50k Cycles
Endurance (Write Cycle) +25°C 200k Cycles

Note 1: All voltages are referenced to ground. Current into the IC is positive, and current out of the IC is negative.

Note 2: Secondary power supply is used to support optional variable power-supply feature of the XFP module. If Vccz is not used
(i.e., signal conditioners using 3.3V supply), Vcce should be connected to the Vcca.

Note 3: Input signals (i.e., TX-D, MOD-DESEL, and P-DOWN/RST) have internal pullup resistors.

Note 4: Guaranteed by design. Simulated over process and 50pA < IsmD < 1500pA.

Note 5: Cp—total capacitance of one bus line in picofarads.

Note 6: EEPROM write begins after a STOP condition occurs.

Note 7: This is the maximum and minimum voltage on the MODSET and BIASSET pins required to meet accuracy and drift specifi-
cations.

Note 8: For VTHRSET, offset may be as much as 10mV.

Note 9: This is the uncalibrated offset provided by the factory; offset adjustment is available on this channel.

Note 10: %FS refers to calibrated FS in case of internal calibration, and uncalibrated FS in the case of external calibration.
Uncalibrated FS is set in the factory and specified in this data sheet as FS (factory). Calibrated FS is set by the user, allow-
ing a change in any monitored channel scale.

Note 11: See the Monitor Channels section for more detail or Vcc2 and Vcocs selection.
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BRTEFFIE

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA)

I DRIFT (%)

12
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5.5
5.0
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4.0
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3.0
2.5
2.0
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0.8
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0.2
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-1.0

SUPPLY CURRENT vs. SUPPLY VOLTAGE

SUPPLY CURRENT vs. TEMPERATURE

Ievp DRIFT vs. TEMPERATURE
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5 10 g OF QUICK TRIPS
z 05 \ 2 s
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0.15 | g 0.15 g
0.10 0.10 1 #
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3 2
S 0 s 0
& &
005 005 fid “
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HIGH BIAS ALARM THRESHOLD —| AND
Jal) st h HIGH BIAS ALARM R
EN2 IBIASSET —— = SHUTDOWN FETG
3 BLOCK >
MOD-NR TX-P —]
- h HIGH TX_P ALARM B1AS AND MOD
HIGH TX_P ALARM THRESHOLD ——{> ENABLE
E—
GND LOW TX_P ALARM THRESHOLD —— & LOW TX_P ALARM
™ —>

14
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L
DA 2% 15 LA 2 A7 Gl 2 U VE AR T DS18627
RE e 44 D R FhL

B s E£E#I(APC)

DS 1862 F PR35 I & B i (BIASSET)SE B APC, i 3 — 4%
B S R (BMD) S5 APCHEH e E I BE —3. T
h T APCH A A M Igymp I R R

IBMD = 5.859uA x APCc<7:0> +
(1.464pA x APCF<1:0>)

Hrp, APCe<7:0>723K04h. 84h RIS ¥, T
BMDHLFL AL ; APCp<1:0>2 207 %%, T BMDH LN
YA .

XFP B 231 #I FIE F 12 B IC

[ HEF, BMDHLZ T LT+ 2 EEPROM APC 3 77 #4117
FIELRIE & . TA/EWIE, DS1862 Wit BMDHLIf . AR e
UL 5 i 2R (% D Igvp, PRI 5 BIASSET 5| Y
FLE, ST RMsz.

HILLLEFHEH R (LUT)

DS1862 ;3 it i i A # R (LUT) & il iH 6 b . MODSET 5 i
A DA 3k 8007 it i g4 il W AR . DS186218 HA A
PRI E M EFEE, DREEC Pk, mE1mr
~, BESAEFEE, HT#EHR AMODSET -

x1. A[EFEHMODSETHE HEE

BMD 5| I A H U5y 2 S5 0 FEL B B3 B . BMD it A 51
LUT CURRENT RANGE CURRENT RANGE

Jil H’\J,‘E'\%ﬁﬁt%fﬁﬂﬂ?ﬁﬁﬁﬁﬁiﬁﬂuﬁﬁ o @%l&/ﬁﬁ&l‘%m@;{)ﬁ TABLE 04h, BYTE 86h<2:0> (HA)
fa%, R BMD AL T A L B2 (SRC_SINK_B = 0), 000 01075
T BMD 5| I R 1.2V 5 2015 BMD A F 5 H B 4 2 001 010 150
(SRC_SINK_B = 1), HHLJER2.0V. SRUFEHZHRE 010 010300
Vees B GND &% . 46l i ab T8 e RS0, BMD e 510 500
HL M E S5l R B E N B A8 A Igvp— 2. BRAS °
SEFEE, DS18621 15 BIASSET S| IRy HL Ji IR 3, (i BR % 100 0 to 1200
HEAFGEIRZ . DS186237F 120 B 10 A FRE 1 25 .

BMD RESISTANCE vs. BMD SUPPLY CURRENT

600

|

584 \\ VO?TM/-{)GE

565 N

546 \

a N
= \\ -

508 \ Remp

489 ™ VBMD NOTE: Vawp IS

470 — CONTROLLED BY THE

SRC_SINK_B BIT IN
0 TABLE 04h.

0 025 050 075 1.00 125 150
I8vD (MA)

8. BMD%ir A BT Ll F 2

& DALLAS M AXI VI
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DS1862

XFP# L as 1= H FIZL Fi2 B IC

AR T RORHLRVERE], FRREFFh Gk H LUT)X A
W AFLJE N 1200pA . Joig AL YE R , MODSET
LB S 0 256 L (AR OTE ).«

Ivopser AT LAE i 5 Tl B B B kRSB A s, sliE
HHE =M A ST shi .

A P R B o st B A R e 7 i St ik A £, RESSKBL A
il L SRR . AZIEER T BT e E A 127 484
HLE, FREELUTH . 7E-40°C £ +102°CHR BEVE P,
PL2°C (A1 B 53 R 127 AN B o ATl T s i 235
HRMRE, SRR T — s — B
. PRRIRL E 12 AR DL K 4% 31 AUX2MON [ b i i
A PR X ANME 5, R SIRLUT, LB YEH R B 3)
. RPN TIRE SLUT AL E RIX R .

K2 mEERLR

o CORRESPONDING LOOKUP
TEMPERATURE (°C) TABLE ADDRESS

< -40 80h
-40 80h
-38 81h
-36 82h
+96 C4h
+98 C5h
+100 Céh
+102 C7h
> +102 C7h

16

MODSET /) B il F sh4a dil Wi 2% & : Bz T 3£ 04h.
B2hFF I TENFIAEN. BRUCIRZE R (H) B TEN. AEN
BENM, ATETREN2BNER. WRTENFH/H
AENEAARME, MIDS18624% 1% B N H —F iz, F£3FT
NATF TR

3. TENIFIAEN{IEE X

TEN | AEN DS1862 LUT FUNCTIONALITY

Manual mode that allows users to write a
value directly to the LUT VALUE register
(Table 04h, Byte B1h) to drive MODSET. While
in this mode, the LUT INDEX POINTER register
is not being updated, and no longer drives the
LUT VALUE register.

Manual mode that allows users to write a
value directly to the LUT VALUE register
(Table 04h, Byte B1h) to drive MODSET. While
in this mode, the LUT INDEX POINTER register
is still being updated; however, it no longer
drives the LUT VALUE register.

Manual mode that allows users to write a
value to the LUT INDEX POINTER register
(Table 04h, Byte BO), then the DS1862
updates the LUT VALUE register (Table 04h,
Byte B1h) based on the user’s index pointer.

Automatic mode (factory default). This mode
automatically indexes the LUT based on
temperature, placing the resulting LUT
address in the LUT INDEX POINTER register
(Table 04h, Byte BOh). Then the MODSET
setting is transferred from that LUT address to
the LUT VALUE register (Table 04h, Byte B1h).
Lastly, the IMODSET is set to the new MODSET
code.

& DALLAS M AXI VI




BiEE
DS1862 ATEIR R A T e IS 7T AN AR 5, DL
trr AME WTEE SR . BT A B MR s 166, HA13
PrAr e, BRI EE SN, FFA 8 AW F 50
BRPVEREEE SN, T B e AR IEE 1 1617 R EIUR 8 YR MR/ B e
oA T2 B 45 S . PN BRI A MR A )R 1O YR e e (B
BUF M Es . B o A8 N EBARHE R T EAN B, 1
5 2% ] AR HERR 5T
AUXIMON. AUX2MONFIV ey Wi EIE Al %, Hnf 4k
IETAE. X —DhREA B T Inpe S 6 06 2 W 40 30 38 Y il
R, ARtk LmiEEE: WENEE. BMD. RSSIA
IBIASMON. {#&#fRESESHECRHA T MERHE, &h
R EAE)FI AT A T BB I FSTOE R A4 H .

i E T E—P AR S EB
DS1862 1] il & = AN K [F] JE 18 1Y BE - PO B3 B 5 e
AUXIMONAFIAUX2MON. H A P #BIE i A AUX2MON
WA IR R LUT, #61iHGEH. & R HAUX2MON #k
TRUR L A, W E04h. 8Bh 75 AY TEMP_INT/EXT
B 1. i AUXOMONEEHIlTE G Ui, Py #BIR E 15 B A
EEET; BARILEE G 2 ¥ FAUX2MON, B4R H
PRI FE A5 S A TR B AR B LIRS . 24 TEMP_INT/EXT
= 10, PFREE T TR 7E-40°CF1+103.9375°C; 4 TEMP_
INT/EXT = OB, P #RIR BE T TR ZE-120°C A1 +127.984°C.
AUX2MONEA B itrbn, RIS~ EG#EE AR,
fili %2 INTERRUPT 5 | J .

F4. WS1NEEFSFILSBRYIELR I A

XFPE 28

AUXIMONFIAUX2MON ¥ ] F sk il &35 B, 18 E N
FESIHEBENRE. EEXRST O 4h, A e
AUXIMONFIAUX2MON. ¥4 A 5% 46 A2 () A MBS
T BN ER(E AN, b 4k SR n] K 4 SR 3 A7 2 B AR
TFhEas6Ah. 6BhATI6Ch. 6DhHiZHEL.

WEVeezs
DS1862 P4 B AT 2 i M8 Ve M Vecs, P AL HL P L
Veer MVees AR, @it £0lh. DChFEHH
Veeys SELN R & . TS EBE MM Ve B 2& Vees, AILLE
KF04h. 8BhF 3 iy Reserve_ ENAE O, MIEFF
PR Voo s B . R IR EZ (bR EPOA)TE
RVees RS . I EFH, POAS Ve WAl IE 1 T RE
HE, EEMsE e, H IR R,

RESERVE_EN| Vccais SEL RESULT
0 0 Vceg/3 result not enabled.
0 1 Vce/a result not enabled.
1 0 Vces is being measured.
1 1 Vcee is being measured.

MEAPCFIFH £§5 #H—BMD.

IBIASMON. RSSI
BMDAIBIASSET il T-# il 3 M ot g8 Thig . LB APCHF
T % (9 BMD LI el 1% &, DS186238 it il & BMD 5| i)
Ly, M AHZE 3 BIASSET S| A B, FF MM TX-P.
IBIASMON 5 | il [m1 DS 1862 i A FLFEAF 5, FH o W MR 3 3ot ¥4

SIGNAL +FS SIGNAL +FS (hex) -FS SIGNAL -FS (hex) LSB
Temperature 127.984°C 7FF8 -120°C 8800 0.0625°C
\elez)k] 6.5528V FFF8 ov 0000 100pV
IBIASMON 2.4997V FFF8 ov 0000 38.147uVv
RSSI 2.4997V FFF8 ov 0000 38.147puv
AUX1MON 6.5528V FFF8 ov 0000 38.147uVv
AUX2MON 6.5528V FFF8 ov 0000 38.147uV
BMD (TX-P) 1.5mA FFF8 OmA 0000 22.888nA

& DALLAS M AXI VI

17

I F 12l IC

c981sd



DS1862

XFP# L as 1= H FIZL Fi2 B IC

G AR I B R . 3% W T N & IR B T R R R A
HIGH BIASHRE fil & (QT) %, DS1862if 5 I M BIASSET
5|0 A BRI 75 I HIGH BIAS PR ful & 4R % . 5 TX-PIA,
RSSIH| T &2 B2 o E RX-P.

FIFAUXTMONFIAUX2MON Jlj £ 8 [E
AUXIMONFIAUX2MONEH B it A, AFIEHE
28, AUXI2MONEA H P Tk i) a7 e, DARR & D 2
ERBAAL(FIn: B, ERSRE). BT RR AN,
FSHIAN; TAERB P28 & TH E M, DSt
PR RIS e s . BSR4 AL, DS1862 HiE
WS ERE, Bk, FEFTHIRS NSRS

R5. AUX1/2MON IhBEIE ¥ (B 1% %)

DESCRIPTION OF AUX1/2MON INTENDED USE

Fir U (B AR ARF ) BRI K. R SCER T T 2 1Y LA B
A SAE LR P T AR 4 O TAE ARG

BB ERRERE
Fi A ALEE A A AR, AP ERNIRS M
TIE 25 R R AT, H sl kAR, R
R AR SO N3 & A A, K7 INTERRUPT 5 | i 7= A4
T EE AR . H B Vo3, AUX2MON. AUXIMON.,
RSSTAHN P R BE o it HL T TPR 18 B, XA A B i Az 40,
FEINTERRUPT 5| Il 7= A= — R T, AHR (4R B AR & 1.
[F 3, HIEBMDa;BIASSET Mt IPRIZ &, ik A # iR
PR . BEEYFETG S| S RO fih % $R %, S BIASSET
FIMODSET Hi.ji -

BB IR RG]

VALUE (UNITS OF MEASURE) FOZPIVL M T) &R ME, RSSIE{IBIASMONG|

0000b | Auxiliary monitoring not implemented H/‘J%‘M%}?5\161—‘7ADCF‘@'H‘JX¢E9§’% - T)ROARE
APD bias voltage (16-bit value is voltage in units e LSBWEj\ﬁS'lMuV"

0001b
of 10mV) .

0010b | Reserved 556- A/Di’é?ﬁeéfﬁﬂ

0011b TEC current (mA) (16-bit value is current in units MSB (BIN) LSB (BIN) VOLTAGE (V)
of 0.1mA) 11000000 00000000 1.875

01006 Laser temperature (same encoding as module 10000000 10000000 1.255
temperature)

0101b | Laser wavelength

01106 +5V supply voltage (encoded as primary voltage ﬁ“ﬁ\]CC% Veess AUXIMON# AUX2MONHKY, # T fF 5
monitor) 1o ¥ o+t I3 LA100pV .

+3.3V supply voltage (encoded as primary

01116 voltage monitor)

+1.8V supply voltage (encoded as primary

10006 voltage monitor) (Vcco)

-5.2V supply voltage (encoded as primary voltage

1001b .
monitor)

+5V supply current (16-bit value is current in

10100 | 00

+3.3V supply current (16-bit value is current in

101 |50

+1.8V supply current (16-bit value is current in

1106 | 0

-5.2V supply current (16-bit value is current in

LARRCTN Pmion

18

VR BE (PR, o 2 9 #MG = g i KV o To A5 5 — it
R, A HRR A BB DL 256 AR SRR T el
L5128, M Z:256.

B EET = -128°CE+27°CHBSHG RFT = 1/256°C.

R7. RERINR

S 26 25 24 23 22 21 20

-1 2-2 2-3 2-4 2-5 _ _ _

DALLAS AW 1K1V




R 8. mERE R LA

MSB (BIN) LSB (BIN) TEMPERATURE (°C)

01000000 00000000 +64

01000000 00001000 +64.03215

01011111 00000000 +95

11110110 00000000 -10

11011000 00000000 -40
PIEBEE

DS1862 1] A 9 7 7 32k 3 15 M0 A e L 0 B v B B
Bl WA PR TR HE AR 5 IO G ARG TR . R PR R 2
S, BRI ME— A A a . T B AR A
e, WFO04h. TR T A WL E Y PR )
RE(BIE ).

*9. WEPRHETRE

INTERNAL INTERNAL RIGHT-
SIGNAL SCALING OFFSET SHIFTING

Temperature — X _
Vceoss X X —
IBIASMON X X X
RSSI (RX-P) X X X
AUX1MON X X X
AUX2MON X X X
BMD (TX-P) X X X

NVE B E AT I8 35 R 2 VR, U0 S AR S A AR
Ji BESR B B - i Z YOG &R ORI oA 2 e, X
JO7 1) Al N\ 2 B (%% A 5 GND) ;. B0 i o 42 1
Xof 2 i A O il B AR (FS)IE 5 1A LSBXT W B Y %, FS
E% T2 1 BFRULSBI AL, HIan, wnRBF ey
1607, ELSB RS0V, MWIESHE K 216 x 50pV = 3.2768V.

AR 08 A G 28 T 2 IR L P 90 2, 8 B B k) T L
SREYFS. M an o Ja , 38 2 (6 K 400 28 310 AH B 18 )

& DALLAS M AXI VI

XFP B 231 #I FIE F 12 B IC

AT . XA FERE A A S R EmAT
MM, ASERELSR, — B EN N
NULL# A, % — A HERESH0%. B THFEEHSTE
M RARA R ITLSBT A, [ 2455 A = {5 FIFSHT,
Al AR B M EE = . E9FT /R DS 1862 LUT HL % 1)
PN BB [ .
A
M6 +
T DECREASING i
TEMPERATURE [
§ M4 = \ _:
3 L)
. I
£ M3t _l
=
= I
w2 4 _l INCREASING
A TEMPERATURE
|
Wi+ g y !
A T
2 4 6 8 10 12
TEMPERATURE (°C)
9. & A ]

A BMDRE % 5 H B A FLJT, B AT A W E o
EFHA G, HEEATIERE. R EHE mE, -
JefES . BiE, hE, Bi%E, TG HERNEER.
MG T, PGB AR A EE R R, T
MRS E M A, XB, 752 B S 5O
5. B, hE, BRS)SERMBTFESRILR.
T A DA AR A T — AN SIS BB, SR AR
(1 — il A 1R A

RV, FE XHAEE: count 1flcount 2. CNTI =
NULL/LSB, CNT2 =90%FS /LSB. CLAMPJ&%5 & i %
KAH -

19
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DS1862

XFP B eS8 = H FIE F 12 BT IC

/* Assume that the Null input is 0.5V. */
/* In addition, the requirement for LSB is 50uV. */

FS = 65536 * 50e-6; [*3.2768 */
CNT1 = 0.5/ 50e-6; /* 10000 */
CNT2 = 0.90"FS / 50e-6;  /* 58982 */

/* Thus the NULL input of 0.5V and the 90% of FS input
is 2.94912V. */

set the trim-offset-register to zero;

set Right-Shift register to zero (Typically zero.
See the Right-Shifting section);

gain_result = Oh;
CLAMP = FFF8h/2A(Right_Shift_Register);
Forn =15 downto 0
begin
gain_result = gain_result + 27n;
Force the 90% FS input (2.94912V);
Meas?2 = read the digital result from the part;
If Meas2 >= CLAMP then
gain_result = gain_result - 2/n;
Else
Force the NULL input (0.5V);
Meas1 = read the digital result from the part;
if (Meas2 - Meas1) > (CNT2 - CNT1) then
gain_result = gain_result - 2/\n;
end;
Set the gain register to gain_result;
B EF AR E TR, IF LRG0 PS5 HE
MILSBIX B AEICHL . T — B2 DS1862 /Y 5 JH 1 ifE .
Fid Y RS 4R B AR A A ae e, FRUCK NULL i A
RS . A& B BT (Meas]). RIASET
Meas] ) ffE .

OFFSET_REG|STER=[iiﬂ&@fﬁﬂ]

BIHE LTS ADS1862, FUL(ESE K T #8825 M i IR
REESE RN S

20

ADEBRZEREB(ATY REIZEE)
A Fo I BB AR A AL HE R AT R 19 ADC 2R 19 807 T ik
FRABURERE, FREEABTFRTEA-TEERH
{8, X5, DSI8627EHs A iE 45 R AT ik B i o 18 7 77 4
Z RO H AT RO AL BRAE . ARACHE S B R, Hm K
AT I B9 07 i /N T TEFFh (FS B 50%) , 83U A #8
#RIE.
TSR ARG Y B KB 4 /T TFFFD, B ARHE G 1) R 58
HEMATAZR20ADCERE . [IRE, A0 i ok 87 i
/NTIFFFh, FRAAEHE R GE U T ADCEAER) 1/8. fidn,
AN e KA A7 A — A~/ TFFCh B e R 8074 i
MLAE T ADCEARA1/8. 1AW FEAHER) —FB5r, £
BB e u] DU M R 5 S R B . R B AR HAE,
N Tei% 152 ADCHY 3 M = A R . BEIE, A A8 307 al
LA E|ADCH iR R ERE, SAUMEBR K E, Ll
KR ERREGR . K- DENFR MRS, T
SHEERMK . BEARIWE, FeAoHRMk. T
G T AR A R A B T i

£10. ABILEF

OUTPUT RANGE USED WITH NUMBER OF RIGHT-
ZERO RIGHT-SHIFTS SHIFTS NEEDED
Oh .. FFFFh 0
Oh .. 7FFFh 1
Oh .. 3FFFh 2
Oh .. 1FFFh 3
Oh .. OFFFh 4

& DALLAS M AXI VI




AUX1/2MON. Vgco3- Temp.
RX-PFIIBIASMON 1R £:Z 15 H5 2%

14 M R 1) AP TR L P E SR TTBR B, DS1862K¢ ™
AEREF/SEEES. RE. WE BT IBIASMON).
BT FETRSSI). AUXIMON. AUX2MONFIVceys%

XFP a5 1= FI I =12 87 IC

e A A P B A

MEA I 2% R .
TAEE M,
—NFERCAL, f A AR
fi. —HbrEMELD, @il

A X% AUXIMONFIAUX2MON
— H g 03 R S T E Y
i’l\%}}z"*% GReEi %]
B b AF R ) B bR R AL
iR R R E R A R .

P B 75 & O EL P

AUX1/2MON LOGIC

AUX1MON (PIN) ADC :
-
THRESHOLD } D [ AUXIMON
o *COMPARATOR LOGIC IS
@ DUPLICATED FOR HIGH
AUX2MON (PIN) Z AND LOW ALARMS AND
= WARNINGS.
THRESHOLD 4)7 $ [ AUX2MON
MASK BIT
AUXTMON AUXTMON
(APD MODE) D S | LATCHED-APD- (TEC MODE) D S | LATCHED-TEC-
ALXVON = SUPPLY-FAULT AUXVON = FAULT
(APD MODE) (TEC MODE)
AUXTMON AUXTMON
(LASER WL MODE) = . (Vces MODE) =
D s b\ﬂ\?E'-ll_EERIGTH—UL 5 D £ [ LATCHED-Vecs
AUX2MON 3 AUX2MON .
(LASER WL MODE) (Vees MODE)
AUXTMON AUXTMON
(Vees MODE) T (Ve MODE) T
2 F— LATCHED-Vees 2 — LATCHED-Vges
AUX2MON = AUX2MON =
(Vees MODE) (Ve MODE)
AUXTMON
(Veco MODE) = ANY FLAG __
S | — LATCHED-Vgco INTERRUPT (PIN)
AUX2MON = CORRESPONDING MASK ——0
(Vgeo MODE) BIT

& 10. AUX1/2MON 45 ¥ 22 1 Hi B4

& DALLAS M AXI VI
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DS 1862

XFP# L as 1= H FIZL Fi2 B IC

15 S BIERS IR E 18 BB FE B
DS1862i4 HA Hi 5 5 B £#(SC)5 - SC-RX-LOL. SC-
RX-LOS. sc TX-LOS B R ST B AR B FIFE,
BAAPUE S AR B WA A B L, 7RIS E 4R
%huﬁmﬁm%ﬁ AN, RSN E
EE . FAFEEESEE L

kiR R 1EEFIFETG X B THRE
BRATE T RESN, DS186218 HA Pk fi % (QT, AW Fxy
PR E)RE, WTLLE FETGS I MCHTROL R, MR %

WilvopseT M Ig1asser. W& Ipvp M Ipiasser B, #5H
FUE XTTRFEATH R, #tes il g bR B hL, Hhads:
QT LOW TX-P. QT HIGH TX-P-F-HIQT HIGH BIAS. ]
PUBR i Se bR 5007, 7E ke I B 25 BR 1Y 4% R i 28 1k
FETGARL. ¥ TX-D5I. SOFT TX-D&{P-DOWN/RSTH | fifl
B EEEE, ZXHFETG; (HK X Ivopser FlIBIASSET -
HYIE BiE S H K 12.

ANY FLAG

*OPEN DRAIN

SIGNAL CONDITIONER AND MISCELLANEQUS LOGIC

SC-TX-LOS
HIGH TX-P - (PIN) =
LOW TX-P S | LATCHED-TX-FAULT S [ LATCHED-TX-NR
HIGH BIAS 5 LATCHED-TX-FAULT 5
SC-RX-L0S
(PIN) = =
:I>— S — LATCHED-RX-NR P-DOWNAST —of> TivieR (— & [—— LATCHED-RESET-DONE
SC-RX-LOL 5 (PIN) 5
(PIN)
e T
SC-RX-LOS S | LATCHED- . SC-RX-LOL S | LATCHED
) > = RX-LOS > RXLOS(PIN) PN = RX-CDR-NL
S | LATCHED-
= [ MOD-NR
SC-RX-LOL (PIN)
DL :I>7\—o_ MOD-NR (PIN)
VOC2-FAULT g

ANY MASK BIT } INTERRUPT (PIN)

B 1L 75 9 Bl e e e 2 6 HL s

22
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XFP A 28 1= FIF0E =12 b IC

SOFT P-DOWN/RST

SHUTDOWN LOGIC
) S
, 2 | LATCHED-TX-FAULT
BMD (PIN)
ADC > QT Low
TX-P CURRENT
(TX-P CURRENT) TX-P FLAG
THRESHOLD * LOW TX-P MASK —Q )
BMD (PIN
(TX-P CURR(ENT; * QT HIGH FETG_POL
O\ PRAE LT FETG (PIN)
THRESHOLD - HGHTX-PMASK — / —)
BIASSET (PIN)
(BIASSET CURRENT) + S&S'ELHAG FETG_POL
0 | DRIVE A P-CHANNEL SWITCH
THRESHOLD - HIGH BIAS MASK —0 T DRIVE A N-CHANNEL SWITCH
SOFTTX-D
P-DOWN/RST (PIN) QT LOW TX-P FLAG -
TX-D (PIN) SHUTDOWN QT HIGH TX-P FLAG S:>— S — SAFETY FLAG
SAFETY FLAG FLAG QT HIGH BIAS FLAG 3

B 12. B (R AP IR BT 12 1

HFETG_POLN B 1 ] ABUAEFETG 51 IR M 1tk . & A= s
i, AR P-DOWN/RST 5| IS Ay i HL T (19 47 S2 s (] 25 2
tRESETE DEIHE] , B i & 6Eh 7 15 9 45 34 SOFT P-DOWN/
RST, A REHFETGHIMAFTA M AR ER . HHEER
B H PR/ A5 RS

FERE/EAT 5

P-DOWN/RST5 | i1 2 Dhfedi A 51, T DS1862/9 & i
/S EAE . BT %5 AN ERL, 8 F A TR
R, X F R, EBHP-DOWN/RSTSI I, =
¥ HIRE % =i F, DS18624% -k MODSET#HIBIASSET
BT . PLARIZSIM, #R0F EW TAEQR A & AR .
W T #DS1862Wi ., 1] 7EP-DOWN/RST 2 B 4% — 4k
i, bk e E TR SRS E) A fe /NI ST E] , tRpspT, X6

& DALLAS M AXI VI

TEFEIDSIBO2 R EHT, JUH a8 PR T 22 4 K Wi
RZ, I BAESFERS WA & Z B RS, B
51 s S P

PR IHRE

P, Igiasser M Ivopser FREEITOpALLT, #0006
W, FEMCETES, FETGTILRL, 1M H AN KA AR
. R E, PCHEEKAARL, B55 M5 BEN]
MEN2ARF %, REBE RN EN1= IHMEN2=0. {5
5 VR B A B0 L N B AR AR/ 5 A e F B R) 4TS 7 B
fE S HHE S AR . #lan, RX-LOSAA it SC-RX-LOS
BIIRAS, MOD-NRI (5 5 R B 85 A9 2 ek A . B ¢
K BIASSET HIMODSETHLji , 157 fi X FETG. $RTM, #E
?ﬁ@%ﬂ@%t})DRopp,ﬂﬁlEﬂ‘ R AR, 208 TX-PARHL AR
BN ERE BhBR), ANEMMFETGHZ R .
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DS1862

XFP B eS8 = H FIE F 12 BT IC

TEP-DOWN/RSTA 0 (DS1862 5 B HAA], FFIRK LA Vs
B, FHEZATDSISO2HMFFTEM . AT
INTERRUPT S| I 5. — B Veos BRI, 72 WA %%
FERBF It onZ A, AT AR E AL .

EiLhEE
B TDS18623 L4k, P-DOWN/RST 8 it 7] L& fir
DS1862. & L F-HFLER 8] Atreser/a . DS1862% A &4
£, %%, MODSETFIBIASSETHLU . lbr, BERIVKSE . 4k
JG, TER ALk b R AL 5E bR S R 8 () »
2 TX-PILH - FArE, REMARFETG, tnrZ/5, TX-P
R FIREAR. SEFN, EMERREAER, A
. IR TE N L BTA K AE B, INTERRUPT 5| i
B I
AR Vs EHEFP-DOWN/RST N HL -, B4 %K 17 56 AL
PR IUEEPI . 58— B 58 ibs &l it Vees B

PR, SR RS A 5E bR 5 I P-DOWN/RST Y B 7= A

AR P-DOWN/RST NI L4 Voo b, RFEHR—
WENFTENIRE. 4GS ESENTFHE.

Trféas

TFIE AT A8

DS1862 54 64 MSLHYF7 i 22, B AR AL NP3 70
4FAT . ARBHIEAF G #5 NOOh 2 7Fh, MR ETR. 5

24

HAL. BRI EHIFF R AL B SR IX(PE) L e R
FA7. F201h FEAHE P EEPROM I £ 4 A [F T BE iy 4
W3 F02h2E i EEPROM, g EHLINEMEY; +£
O3h@BHELUT, AT#ENEEH; R04hE— N2 IEEX,
55 W S B PN AR ME(E . LUT R BI48 % DL R #5 h=
W ROShHI T W E, SEFECA ITHERE N SR B 1% &
0 IR A SCALEXUE . £O0Shid & T — N H T 56
THRSETHLEWE T, TEFAEMER R AT 5[] . %
TR VEM UL G & % F A A oy, A
T AR/ BHRE R L. 23R 5 5 17 1k f5 52br b
H SRAMBLST 2| EEPROM, F #£04h. B2h= 75 ) SEEBfiL
il .

DS1862 4 /i, T SRAM ML ST EEPROM 77 fi B 00, T
B EH G Ak st il . BRUCIRZS R EEPROM M S
fZSEEB K0, X L6717 fif 50 nf {F %8 EEPROM . SEEB
BN, HA®EELTSRAMBITG, ATFTRXKEE A,
ANETIFEEPROM . AT E% EEEPROM I 5 B [A]
(twr)ZE3K . T SEEB i BE J5 17 filf BUE 19 A8 1k R & 5 1
EEPROM, LHIE AR XA . SEEBZE (LAF, EH
JE R BE RS AR B AAE . %I RE AT DLRR i 4z o i FE o
EEPROM Y 5 U H, B FE 1E # TAE 18] 8 5 s AR W 281
R BY T U/ EEPROM B AKEL. R NASH T4
A~ 5 EEPROM 7
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DEC HEX I°C SLAVE ADDRESS AOh
0 0 [ooh
LOWER MEMORY
DIGITAL DIAGNOSTIC
FUNCTIONS
PASSWORD ENTRY (PWE)
(4BYTES)
197 7F | TABLESELECTBYTE 7Fh
Y Y Y Y v
128 80 [gon 80h 80h 80n 80h
TABLE 02h TABLE 03h TABLE 04h TABLE 05h
TABLE 01h
OPTIONAL SCALE VALUES
TABLE 00h CONTROL AND AND THRSET CONTROL
CONFIGURATION o7
XFP MSA USER EEPROM DATA MODULATION DAC TABLE
SERIAL ID DATA Lt (72 BYTES)
BBh
C7h
220 DC | MISC CONTROLBITS
255 FF FFh FFh
[ 13. DS1862 17 #5451 18
Eacd 5]
=11 BRE
PERMISSION READ WRITE
At least one byte in this row is different than
<0> the rest of the bytes, so look at each byte
separately for permissions.
<1> ALL ALL
<2> ALL MODULE
<3> ALL HOST
<4> MODULE MODULE
<5> ALL FACTORY
<6> NEVER HOST
<7> NEVER MODULE

& DALLAS M AXI VI
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LOWER MEMORY (00h-7Fh)

ADDRESS WORD 0 WORD 1 WORD 2 WORD 3
(hex) BYTE 0/8 BYTE 1/9 BYTE 2/A BYTE 3/B BYTE 4/C | BYTE 5/D BYTE 6/E BYTE 7/F
00<0,2> USER EE Signal Cond* Temp Alarm Hi Temp Alarm Lo Temp Warn Hi
08<2> Temp Warn Lo Vces Alarm Hi** Vces Alarm Lo™™ Vces Warn Hi**
10<2> Vces Warn Lo** Bias Alarm Hi Bias Alarm Lo Bias Warn Hi
18<2> Bias Warn Lo TX-P Alarm Hi TX-P Alarm Lo TX-P Warn Hi
20<2> TX-P Warn Lo RX-P Alarm Hi RX-P Alarm Lo RX-P Warn Hi
28<2> RX-P Warn Lo AUX1 Alarm Hi AUX1 Alarm Lo AUX1 Warn Hi
30<2> AUX1 Warn Lo AUX2 Alarm Hi AUX2 Alarm Lo AUX2 Warn Hi
38<0,2> AUX2 Warn Lo USER EE USER EE Reserved Reserved Reserved Reserved
40<1> Reserved Reserved Reserved Reserved Reserved Reserved USER SRAM | USER SRAM
48<1> USER SRAM USER SRAM USER SRAM USER SRAM | USER SRAM | USER SRAM | USER SRAM | USER SRAM
50<1> Temp/Res/Bias/ | RxP/AUX1/AUX2/ | Temp/Res/Bias/| RxP/AUX1/ Tx/Rx Misc Apd/Tec/ Vees/zieNee | Vocs/ze/Vee
TxP Alarm Res Alarm TxP Warn AUX2/Res Warn Flags Wave/Res Flags| Alarm Flags | Warn Flags
5g<1> Temp/Res/Bias/ | RxP/AUX1/AUX2/ | Temp/Res/Bias/| RxP/AUX1/ Rx/Rx Misc |Apd/Tec/Wave/| Vccs/zie/Nee | Veos/ze/Nee
TxP Mask Res Mask TxP Mask AUX2/Res Mask Mask Res Mask Alarm Mask | Warn Mask
60<1> Temp Value Vcee/3 Value™ Bias Value TX-P Value
68<1> RX-P Value AUX1 Value AUX2 Value GCS1 GCS0
70<0,1> Reserved Reserved Reserved Reserved POA Reserved PEC_EN Host PW
78<0,1> Host PW Host PW Host PW PWE (MSB) PWE (LSB) Table Select
EXPANDED BYTES
BYTE BYTE/WORD Bit7 Bit6* Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(hex) NAME bit1s | bit14 | bitss | bitr2 | bit1 | bitio | bite | bits | bitz | bits | bits | bits | bits | bita | bits | bitg
01 Signal Cond<1>* USER EE USER EE USER EE USER EE USER EE EN2 Value | EN1 Value |[Lock-T1-221
50 <> L—HI:;'ILEMP— L_LO/__\TLEMP— Reserved | Reserved L-HlABLlAS_ L-LOA—EIAS— L—HIA-TLX-P— LI;)A-IX
51 <> L»HI;“RLX»P— L»LOAIEX—P— L—HI;ALUXL L—LO:_UXL L—HI;ALUXZ— L—LO;;A_UXZ— Reserved | Reserved
52 <1> L'H"\LEMP’ L'LO;LEMP’ Reserved | Reserved |L-HI-BIAS-W |L-LO-BIAS-W| L-HI-TX-P-W | L-LO-TX-P-W
53 <> L-HI-RX-P-W L—LO\;\I/?{X—P— L—HI—VAVUX1— L—LO—VCUXL L—HI—VAVUXZ— L—LO;//VAUXZ— Reserved | Reserved
L-TX-CDR- L-RX-CDR- L-RESET-
54 <1> L-TX-NR L-TX-F NL L-RX-NR L-RX-LOS NL L-MOD-NR DONE
55 <1> L-APD-SUP-F | L-TEC-F L-WAVE-NL | Reserved Reserved Reserved Reserved Reserved
56 <> L-HI-Vces- | L-LO-Vees- | L-HI-Vees- | L-LO-Vees- | L-HI-Veee- | L-LO-Veeo- | L-HI-VEgs- | L-LO-VEEs-
AL AL AL AL AL AL AL AL

*HAG2Y4#01h. DDhFTIFEOME g, A REXHAEOIh TS0 H 1T G HAE .
*Vecosb FREE .
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EXPANDED BYTES (CONTINUED)

BYTE BYTE/WORD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(hex) NAME bitys | bita | bitrs | biti2 | bity1 | bitio | bite | bits | bity | bits | bits | bita | bits | bitz | bits | bitg
57 <1> L-HVocsW | L-LOVoesW | L-HIVocsW | L-LO-VeezW | L-HIVecaW | L-LOVecaW | L-HIVEEs-W | L-LO-VEES-W
58 <> HI-TEMP-AL | LO-TEMP-AL Reserved Reserved HI-BIAS-AL | LO-BIAS-AL | HI-TX-P-AL | LO-TX-P-AL
MASK MASK MASK MASK MASK MASK
59 <> HI-RX-P-AL | LO-RX-P-AL | HIF-AUX1-AL | LO-AUX1-AL | HIFAUX2-AL | LO-AUX2-AL Reserved Reserved
MASK MASK MASK MASK MASK MASK
5A “> HI-TEMP-W | LO-TEMP-W Reserved Reserved HI-BIAS-W | LO-BIAS-W | HI-TX-P-W | LO-TX-P-W
MASK MASK MASK MASK MASK MASK
5B <> HI-RX-P-W | LO-RX-P-W | HI-AUX1-W | LO-AUX1-W | HI-AUX2-W | LO-AUX2-W Reserved Reserved
MASK MASK MASK MASK MASK MASK
TX-CDR-NL RX-LOL RX-CDR-NL | MOD-NR |RESET-DONE
<1> _| _ -
5C TX-NR MASK| TX-F MASK MASK RX-NR MASK MASK MASK MASK MASK
APD-SUP-F WAVE-NL
<1> _
5D MASK TEC-F MASK MASK Reserved Reserved Reserved Reserved Reserved
5E > HI-Vces-AL | LO-Vees-AL | HI-Vees-AL | LO-Vees-AL | HI-Veea-AL | LO-Veee-AL | HI-VEEs-AL | LO-VEgs-AL
MASK MASK MASK MASK MASK MASK MASK MASK
5F > HI-VcesW | LO-Vees-W | HI-VeesW | LO-Veea-W | HIVeeaW | LO-Veeao-W | HI-VEgs-W | LO-VEgs-W
MASK MASK MASK MASK MASK MASK MASK MASK
6E <1> TX-D SOFT TX-Dt | MOD-NR | P-DOWN/RST SOFT P- INTERRUPT RX-LOS DATA-NR
DOWN/RSTT
6F <1> TX-NR TX-F Reserved RX-NR RX-CDR-NL | Reserved Reserved Reserved
74 POA <1> POA Reserved Reserved Reserved Reserved Reserved Reserved Reserved
77 Host PW<6> 231 230 229 228 227 226 225 224
78 Host PW<6> 223 022 221 220 219 218 217 216
79 Host PW<6> 215 214 213 212 o1 210 29 28
7A Host PW<6> 27 26 25 24 23 22 21 20
7B PWE<6> 231 230 229 228 027 226 225 224
7C PWE<6> 223 222 o021 220 219 218 217 216
7D PWE<6> 215 o214 213 o212 o1 210 29 28
7E PWE<6> 27 26 25 24 23 22 21 20
7F Table Select<1> 27 26 25 24 23 22 21 20

+#0LhH1 DDh 75 B 55 6 (v 155 5 (i 77 57 il GEh 7 15 B 55 6 (v HIA 3107 -

= DALLAS

¥ SEMICONDUCTOR
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TABLE 01h (SERIAL ID MEMORY)

ADDRESS WORD 0 WORD 1 WORD 2 WORD 3
(hex) Byte 0/8 Byte 1/9 Byte 2/A Byte 3/B Byte 4/C Byte 5/D Byte 6/E Byte 7/F
80<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
88<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
90<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
98<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
AQ<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
A8<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
BO<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
B8<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
Co<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
Cc8<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
DO<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
Dg<2> USER EE USER EE USER EE USEREE | veeos.SEL | © MEE,E" 6ER AUXgELUN'T USER EE
E0<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
Eg<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
Fo<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
Fg<2> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
EXPANDED BYTES
BYTE | BYTE/WORD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(hex) NAME bit1s | bit14 | bit13 | biti2 | bity1 | bit1jg | bitg | bitg | bit7 | bits bits bitg | bit3 | bita | bity bitp
USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
DC<2> Veee/3_SEL Reserved Reserved Reserved Reserved Reserved Reserved Reserved | Vcce/3_SEL
DD<2> | LO MEM 6Eh EN Reserved Enagli? 66Eh’ Enakglit636Eh, Reserved Reserved Reserved Reserved Lock-Bit
DE<2> | AUX1/2 UNIT SEL | AUX1-SEL 23 | AUX1-SEL 22 | AUX1-SEL 21 | AUX1-SEL 20 | AUX2-SEL 23 | AUX2-SEL 22 | AUX2-SEL 21 | AUX2-SEL 20
JE: FOLhF 17 DDh<6:5> 1 BE MG BEAF #7517 15 6ER HY 55 6 (L FIAE 3 17 .
TABLE 02h (HOST USER MEMORY)
ADDRESS WORD 0 WORD 1 WORD 2 WORD 3
(hex) Byte 0/8 Byte 1/9 Byte 2/A Byte 3/B Byte 4/C Byte 5/D Byte 6/E Byte 7/F
80-FF<3> USER EE USER EE USER EE USER EE USER EE USER EE USER EE USER EE
TABLE 03h (MODSET LOOKUP TABLE)
ADDRESS WORD 0 WORD 1 WORD 2 WORD 3
(hex) Byte 0/8 Byte 1/9 Byte 2/A Byte 3/B Byte 4/C Byte 5/D Byte 6/E Byte 7/F
80_87<4> USER EE, USER EE, USER EE, USER EE, USER EE, USER EE, USER EE, USER EE,
< -40°C -40°C -38°C -36°C -34°C -32°C -30°C -28°C
88—BF<4> — — — — — — — —
CO_C7<4> USER EE, USER EE, USER EE, USER EE, USER EE, USER EE, USER EE, USER EE,
+88°C +90°C +92°C +94°C +96°C +98°C +100°C > +102°C
— N
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XFP a5 1= FI I =12 87 IC

TABLE 04h (CONTROL AND CONFIG) (80h—BBh)

ADDRESS WORD 0 WORD 1 WORD 2 WORD 3
(hex) Byte 0/8 Byte 1/9 Byte 2/A Byte 3/B Byte 4/C Byte 5/D Byte 6/E Byte 7/F
BIAS SHIFT RX-P SHIFT AUX2 SHIFT APC REF APC REF Control
<4> ) ' )
80 Reserved | TxpSHIFT | AUXISHIFT | Reserved COARSE FINE LUTRANGE | gogister 1
8g<4> QT TX-P HI QTTX-PLO | QT HIGH BIAS Rg;’:{;’r' ) Reserved Reserved Reserved Reserved
MSB LSB MSB BIAS LSB BIAS MSB TX-P LSB TX-P
<4>
90 Reserved fleserved |\, SCALE | Vooos SCALE | SCALE SCALE SCALE SCALE
og<4> MSB RX-P LSB RX-P MSB AUX1 LSB AUX1 MSB AUX2 LSB AUX2 Reserved Reserved
SCALE SCALE SCALE SCALE SCALE SCALE
AQ<4> MSB TEMP LSB TEMP MSB Vcee/s LSB Vceons MSB BIAS LSB BIAS MSB TX-P LSB TX-P
OFFSET OFFSET OFFSET OFFSET OFFSET OFFSET OFFSET OFFSET
Ag<4> MSB RX-P LSB RX-P MSB AUX1 LSB AUX1 MSB AUX2 LSB AUX2 Reserved Reserved
OFFSET OFFSET OFFSET OFFSET OFFSET OFFSET
4 LUT INDEX
BO<4> POINTER LUT VALUE LUT_CONF Reserved DAC STATUS Reserved Reserved Reserved
B8<7> [MOD_PW_CHNG|MOD_PW_CHNG|MOD_PW_CHNG| MOD_PW_CHNG
EXPANDED BYTES
BYTE BYTE/ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
WORD
(hex) | NAME | bitts | bitia | bity3 | biti2 | bity1 | bitig | bitg bitg bitz bits | bits | bits | bits3 | bitz | bity | bitp
81 <4> BIAS SHIFT | BIAS SHIFT | BIAS SHIFT BIAS SHIFT TX-P SHIFT TX-P SHIFT TX-P SHIFT | TX-P SHIFT
23 22 21 20 23 22 21 20
82 <4> RX-P SHIFT | RX-P SHIFT RX-P SHIFT RX-P SHIFT AUX1 SHIFT AUX1 SHIFT | AUX1 SHIFT | AUX1 SHIFT
23 22 21 20 23 22 21 20
83 <4> AUX2238H|FT AUX222SH|FT AUXé}@'HIFT AUX22§HIFT Reserved Reserved Reserved Reserved
84 <4> APC 29 APC 28 APC 27 APC 26 APC 25 APC 24 APC 23 APC 22
85 <4> Reserved | Reserved Reserved Reserved Reserved Reserved APC 21 APC 20
86 <4> Reserved | Reserved Reserved Reserved Reserved LuT ZQNGE Lot 21ANGE Lot ZOANGE
87 <4> | FETG_POL QTTXPHI | QTHIGH BIAS QTTXPLO Reserved Reserved |SRC_SINK_B| Reserved
Mask Mask Mask
8B <4> Reserved Reserved Reserve_EN TEMP_INT/EXT Reserved Reserved Reserved Reserved
B2 LUT_ Reserved Reserved Reserved Reserved Reserved SEEB TEN AEN
CONF<4>
DAC SAFETY | SHUTDOWN QT LOW TX-P QT HIGH TX-P  |QT HIGH BIAS
B4 STATUS Reserved Reserved Reserved
<4> Flag Flag Flag Flag Flag
gg |Module| 53 530 529 228 227 226 225 224
PW<7>
gg |Module 223 522 521 520 219 218 217 216
PW<7>
Module
BA PW<7> 215 214 213 212 211 210 29 28
Module
BB | pyy<r> 27 26 25 24 28 22 21 20
‘ D
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TABLE 05h (OPTIONAL OFFSETS AND THRSET)

ADDRESS WORD 0 WORD 1 WORD 2 WORD 3
(hex) Byte0/8 | Byte1/9 | Byte2/A | Byte 3B Byte 4/C Byte 5/D Byte 6/E Byte 7/F
80-87 DS60 SCALE LM50 SCALE Reserved Reserved Reserved VTHRSET_VALUE <>
EXPANDED BYTES
BYTE BYTE/WORD Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(hex) NAME bit15 |[bit14| bit13 | bit12 | bity1 | bitijg | bitg bitg | bit7 | bits | bits | bitg | bit3 | bit2 | bit1 | bitg
80 | DSBOSCALE <6> | 215 | 214 | 218 | 212 | 211 | 210 29 28 27 | 26 | 25 | 24 | 28 22 | 21 | 20
82 | LM50SCALE <5> | 215 | 214 | 213 | 212 | 211 | 210 29 28 27 | 26 | 25 | 24 | 28 22 | 21 | 20
87 VTHRSET_VALUE 27 26 25 24 23 22 21 20
B frer IE ML B
HE
Ry
e Name of Byte................. <Read/Write><Volatile><Power-On Value>
* Name of Byte.................. <Read/Write><Nonvolatile><Factory-Default Setting>
e Name of Byte................. <Read/Write><Shadowed Nonvolatile><Factory-Default Setting>
e Name of Byte .................. <Read/Write><Status><Power-On Value>
RER 7S
00h
e USEREE..................cou. <R-all/W-all><Shadowed Nonvolatile><00>
01h
e Signal Condition............... <R-all/W-all><Volatile><00> fHE%01h. FIDDhAY<O>17 AT, HEEE A0,

<2 1> 53 B HIEN2FIENT
02h — 39h

 Alarms and Warnings ......<R-all/W-Module><Shadowed Nonvolatile><Note*> ixX S35 17 % A AH 5. 11 W 4038 18 15
B1OOTRR . < 0 ERRH ) B A EAME W FFFFh; #0 NRR 1) B A EAE

“40000h.
3Ah, 3Bh
e USEREE.......................... <R-all/W-all><Shadowed Nonvolatile><00>
46h — 4Fh
e USERSRAM..................... <R-all/W-all><Volatile><00>
50h — 57h
e Latched Flags................. <R-all/clear-all><Volatile><00> AN A5 5 KA PbRE . EBUZARE AT ARG IHZ
58h — 5Fh
© Masks ..ol <R-all/W-all><Nonvolatile><00> Lﬁbﬁﬁﬁ%i{lfWiBTfJL*Efﬁ fiih 2 INTERRUPT
Wr. B AR, SRR Y B M5 408 A fil /% INTERRUPT H 7 .
60h — 6Dh
e Monitor Values................. <R-all/W-all><Volatile><xxxx> X L6 27 77 ¢ F PN FR 5 b WAL & o 50l , Hose o2
et R 160 4H -
6Eh
© GCST oo, <R-all/W-all><Volatile><xx> X 262 LA Blitn k. RERARAF 5 LSRR & D RE42 i {7
) SERPIRZS
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00i: DATA-NR. % —E Wi, HFIDS1862 FHLSERE. M A UK i, 2m Mol i B O e i 45
Cipesdi@

B0 RX-LOS. FRfESMIEHEE, tosonP HH.

55200 : INTERRUPT. #/<INTERRUPTSIMRZS, tnrr on P BT

%3fi: SOFT P-DOWN/RST. /5, ¥DSI862E THHM L, kB . W@ 01h. 757 DDhH Y 55 507 57k -

447 P-DOWN/RST. #/~P-DOWN/RSTS| AR CTF IR, tppr-on P EH .

55507 MOD-NRIRZS . F7RMOD-NRBIBIEIRZS, tppron N E .

55607 SOFT TX-D. #/ENL, WAL ILCRWT) Ipiasser Mvopser- PIEE R 01h. 555 DDhH 55 6 A7 B ik -

B0 TX-D. FRTX-DEIMIETFIRE, toppN EH .

6Fh
© GCSO ..o <R-all/W-all><Status><xx> X EE AL Fibr &, TERMNAE S 1 ERRRES .
O R

%3 RX-CDR-NL. $§7/~Rxi#iHCDRJLOL.
SBANL: RX-NRIRZS . 878 Rl v AR v s i 25 .
S fRER.

Bofi: TX-FIRAE. FEnBOGHL THEATIRE.
SBTAL: TX-NRAIRZS . 87 Tl 3B 1) A HE i L 4 -

74h
© POA oo, <R-all/W-all><Volatile><00> 4571 g7 HL i % 75 Vees (& EHLTIER, POA.
76h
* PEC_ EN ..., <R-all/W-all><Volatile><00> 200 H T @ GEPEC. 1% {E J 1B BEPEC.
77h — 7Ah
e Host PW Change.............. <R-never/W-Host><Shadowed Nonvolatile P><00> DS1862 fix 324 [X i 5 PWE # 17
PO, AW SV UF R ENUM A A . XHZ DR SR, 45 R h<FFh>.
7Bh — 7Eh
¢ PWE oo, <R-never/W-all><Volatile><00> X 32 {7 DI >k iy A F AR, DA DS1862.
X% DX B, 45 R y<FFh>.
7Fh
 Table Select.................... <R-all/W-all><Volatile><01> iX 8 Zf 17 # 42 il 12C - 1t ) 5 BEAF % (F6)FB4 . 00hFN
OLhXf B2 SHHEZR01h. Wz it 0ShAE , (B ARXS R ATl Py ELAF it -
#01h
80h — DBh
e USEREE..................cou.. <R-all/W-Module><Nonvolatile><00>
DCh
* VCC2/3_SEL...covviiic <R-all/W-Module><Shadowed Nonvolatile><00> %27 17 % 1) 56 0 F R4 HI V ooz M

POBEME Ve B Voes. &M 17 BHEBNE Ve -
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DDh
e LOMEMG6EhEN.............

DEh
e AUX1/2UNIT SEL ............

DFh

e USEREE.........ccoooii.
EOh — FFh

e USEREE.........ccooioi.

#02h
80h — FFh
¢ USEREE ...,

#03h
80h — C7h

#04h
80h — B8h
81h
* BIASSHIFT ..o,

o TX-PSHIFT ..o

82h
* RX-PSHIFT ...,

o AUXTSHIFT ..o,

83h
o AUX2SHIFT ...

84h
* APC REF COARSE ..........

32

<R-all/W-Module><Shadowed Nonvolatile><00> U145 547 K& F, WK BE#k6Eh
B30 . RO N E B, ANEFMOENRE 60 . 400 h4iE M (Lock_Bit). fnH#
B, ARG B 5 RS 01h 55 O 317 5 1 .

<R-all/W-Module><Shadowed Nonvolatile><00> X B 447 {8 T & L AUXIMONFI
AUX2MON & i fh 2 4. MSBHAUXIMON ¥, LSBHAUX2MON HLIG % .
AR E S LS.

<R-all/W-Module><Shadowed Nonvolatile><00>

<R-all/W-Module><Nonvolatile><00>

<R-all/W-Host><Nonvolatile><00>

<R-Module/W-Module><Nonvolatile><00> % 2777 2545 I MODSET ) % 4 B i (1%
{EL NI FE Y R ) -

<R-Module/W-Module><Shadowed Nonvolatile><0> <7:4> 40 ¥l BT & X IBIAS-
MON W #0318 2 W Eic b 1 A5 Fe 7 % . MSB A BB 741

<R-Module/W-Module><Shadowed Nonvolatile><0> <3:0> 47 $tf8 T & X TX-P
(BMD) 4 48 iE SCE R 1 A B 8. MSB RS 343 .

<R-Module/W-Module><Shadowed Nonvolatile><0> <7:4> 44 ¥{8 i T & X RX-P
(RSST) M A 38 38 B2 B 1 A R 4. MSB R ES T4 .
<R-Module/W-Module><Shadowed Nonvolatile><0> <3:0> 404{E Fi T & X AUXIMON
WA B B R A B i . MSB N EE 3.

<R-Module/W-Module><Shadowed Nonvolatile><0> <7:4> 4{%E FiT & L AUX2MON
WA TE BRI A B L. MSB RSB T,

<R-Module/W-Module><Shadowed Nonvolatile><00> 1% 84y ${8 i T-1% & BMD L
) APCAHL I .
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85h
e APCREFFINE ................ <R-Module/W-Module><Shadowed Nonvolatile><00> <1:0> 247 ¥{8 % & BMD
e I APCHHTE . MSBREE 11 .
86h
e LUTRANGE..................... <R-Module/W-Module><Shadowed Nonvolatile><00> <2:0> 3/ & FesEHH TR &
MODSETHLiiit (978l . MSB R 5521
87h
* Control Register 1............ <R-Module/W-Module><Shadowed Nonvolatile><00>

oM fRE.

%5 17: SRC_SINK_B. fnut(rE 1, BMDYEH T ; Sz BMDWE A HLIf -
S REE.

30 RE.

40 QT TX-P LOBRME. A0SRMAIE 1, WITX-PAKHL P A2 7= AR w4 2
55507 QT HIGH BIASB#iit. WnSRULAE 1, MIHIGH BIAS A=A bl 4R 2 .
S6fi: QT TX-P HIBH#. AN E 1, WITX-Pr P& 7= A i % .
S5707: FETG_POL. ANt AiE 1, MFETG A& B AR, RZE MK A%,

88h
e QTTX-PHI ..o <R-Module/W-Module><Shadowed Nonvolatile><FF> TX-PHaifil & 1R % &, AT
BEE TX-Pra P R .
89h
e QTTX-PLO..........co......... <R-Module/W-Module><Shadowed Nonvolatile><00> TX-Pge i fi & TR % E, HT
BB TX-PAG R Pl R 4R .
8Ah
e QTHIGHBIAS ................. <R-Module/W-Module><Shadowed Nonvolatile><FF> TX-PHs it & [ TR ix &, AT
P B HIGH BIAS fit & di 2 .
8Bh
* Control Register 2............ <R-Module/W-Module><Shadowed Nonvolatile><00>

SBON: REE.

B .

SO0 AR

SE3ML: fREE.

447 TEMP_INT/EXT. f0SRMt(7 % 1, LUT INDEX POINTER lf AUX2MON#E . 750, Hy Py #BIE B & as 2 LUT .
%5070 Reserve EN, BWAIE 1, Ve AR EREE -7 %08 3

SEOf: .

BTN AREE.

B DALLAS AW A1V 3
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92h
* Vcco/3 SCALE ... <R-Module/W-Module><Shadowed Nonvolatile><Factory Trimmed> i% 160 F £ %
FEHIV oooys M AE B 7Y EL Bil(E -
94h
e BIASSCALE.................. <R-Module/W- l\/IoduIe><Shadowed Nonvolatile><Factory Trimmed> 1% 164 & 77 #%
P2 1 BIAS Mo 0L 38 18 ) b B84
96h
e TX-PSCALE..................... <R-Module/W-Module><Shadowed Nonvolatile><Factory Trimmed> i% 161 3 {7 %%
51 TX-P (BMD) i #0388 38 11 L il
98h
e RX-PSCALE................... <R-Module/W- Modu|e><8hadowed Nonvolatile><Factory Trimmed> % 160 3 7 %%
FEHIRX-P (RSST) i WL 18 F EL A7
9Ah
e AUX1SCALE .................. <R-Module/W-Module><Shadowed Nonvolatile><Factory Trimmed> % 160 77 7 %%
244l AUXTMON Mo #8388 38 19 Lb (o148
9Ch
e AUX2SCALE .................. <R-Module/W-Module><Shadowed Nonvolatile><Factory Trimmed> i% 160 # £ %
5] AUX2MON i 49 388 3 114 L 451 £
AOh
o TEMP OFFSET ............... <R-Module/W- Modu|e><8hadowed Nonvolatile><Factory Trimmed> 1% 160 & 77 %%
25 1) P4 P M R T ) R
A2h
* Vceo/3 OFFSET............... <R-Module/W-Module><Shadowed Nonvolatile><0000> 1% 1613 25 #7255V oeoys
PRI TH FY) SR -
Adh
e BIASOFFSET........c......... <R-Module/W-Module><Shadowed Nonvolatile><0000> 1% 16 3 77 #% £ | BIAS I
(USSP
A6h
 TX-POFFSET ........c........ <R- Module/W Module><Shadowed Nonvolatile><0000> 1% 16 i 77 17 #% #5 #ll TX-P
(BMD) i #1883 Y 2K 3 -
A8h
e RX-POFFSET................... <R-Module/W-Module><Shadowed Nonvolatile><0000> 1% 160 % 77 2% 7% il RX-P
(RSSI) i H388 1 Ay 2«
AAh
o AUXTOFFSET................. <R-Module/W-Module><Shadowed Nonvolatile><0000> %164 7 7 a1 il AUXIMON
A3 3 R AR
ACh
e AUX2 OFFSET................. <R-Module/W-Module><Shadowed Nonvolatile><0000> 1% 16/ 77 /7 s 15 il AUX2MON
A3 Y SRR
BOh

o LUT INDEX POINTER....... <R-Module/W-Module><Volatile><xx> 1% 2F it LUTI R 314841 . %2 H
SIEH(EH TERT), H T HHTENFAENA R 5.

3 & DALLAS M AXI VI




XFP a5 1= FI I =12 87 IC

B1h
e [UTVALUE...........cc.ooo.. <R-Module/W-Module><Shadowed Nonvolatile><00> 1% 25 17 & £ & 1 B FH Sk 5K
ZIMODSET HL it B LUTHE . A J #2132 B 3% 8 5 1% 37 A7 45 R % I MODSET HL it (- 3l i
X F).
B2h
e [UT_CONF..........cccooi. <R-Module/W-Module><Shadowed Nonvolatile><03>

$5007: AEN. AENNEHERS, FRELUT VALUEZFfF s %dE, WK 3hMODSET.
S 147: TEN. TEN N HERS, AELUT INDEX POINTER, MLUT A2 B .
52f: SEEB. SEEBJypm LT, &% kX% #i EEPROM X 35 i) EEPROM #F 17 5 #4E .
H30i: fRE.
SBANL: R
5N R
ol .
B R

B4h
e DACSTATUS.................. <R-Module/W-Module><Status><xx0xxx00b>
SBON: fRER.
I fREE.
5207 QT HIGH BIASHRAE, %bs TR A BIASSET Y HA LA 588 i 11 TFR
%307: QT HIGH TX-PHaE, ZhrE A THARTX-PEGHEE TR,
H4fi: QT LOW TX-Phrik, G M THRTX-PEGRT IR -
H50i: fRE.
#5607 SHUTDOWN#RAE . %004 m HL-Fi R /RDS 186240 T Wik s, H B FETG.
S0 SAFETY AR . %7 A fey FEL - 2 7 H B e (PRt fk ¢ ) -

B8h
e MOD_PW_CHNG............ <R-never/W-Module><Shadowed Nonvolatile><00h> DS1862 Ftt 3247 [X 35 L 4 PWE,
SRS SOVF XS R DS AT IR) . X% DX 9 124, 4 SR N <FFh>.
#05h
80h
e DS60SCALE.................... <R-all/W-Factory><Nonvolatile><Factory Trimmed> AUX2MON % {f FIDS60{f, Ji 15 &%
At X ANME— 1 1662 805 1 T 1% B SCALE A /74 -
82h
o LM50SCALE................... <R-all/W-Factory><Nonvolatile><Factory Trimmed> AUX2MON s {# F LMS503, B £ Jg&
FR, X ANME— B9 1607 808 A T8 E SCALEZF A7 -
87h
* VTHRSET VALUE...oivo..... <R-all/W-all><Shadowed Nonvolatile><80> %81 ¥ AT % & 15 5 5 FL 8%t 1= J5

THRSETHJHLIE .

B DALLAS AW A1V 35

c981sd



DS1862

XFP B eS8 = H FIE F 12 BT IC

B2/ MZRIF

DS186273 B WA Ik S 1 3207 % 7Y, A TR 4P B B 1 7%
i B IT . AL 2R AR B 2 A T DUBIAE X B 1) A G 2
TG, B/ BN . AR DSI862 A, KA
VPR R B SR S B T .

vy Ia] AL S A AZ R ARG BT, L ST0HS IR B Y 32
PLEUE A B F S S SR F T (PWE), AJIE A~ 4577
H, MAEA 4N RFE. Bk EENN, HFE
Wi A AT, RV AR, SR ¥ — 14
FAHRE A H A Host PW S PW R H, 55 ¥ 5 %55 5 5
B APWE, FRUCKAR U AIAF fif 2 O ALPR .

LEIEF

DS 1862 Z2 3K 45 i (19 b HL 7 LA 4~ 1E % TAF . W85G
Voo L, BRI 25 Veco INFL . AR BA 2 X A4~ B
HL P HEATHRAE, Ve R LR, )@ o — 4> H B A
DS1862 N EB# Ve B E Vees. WRAMAVeey, WMAE
TR IR Vees.

5 EFHEEE—ENT. EN2FITHRSET

15 S IEEE—ENTFIEN2

EN1. EN2%i 5| i dy bk O1h ) &5 2 60 A8 1z # . 5

MRS S FFERNZEREME . mEay

FERRAY iR, HEEEHANE], ENTFIEN24 B H 3075 & B 7
FIE .

15 5 IFHEZE—THRSET
] GRS THRSET FH F5 S AP, % H EHIF e
HOELV, 43 k2564 .

PCHIZ B K% (PEC)ER

DS1862 3 # I2ZCH i & 4 A Rl i, 8 2 ¥ PEC. AN AE # i
MALHHE, % E FAOh. {HDS1862#2 {it — 4% I MOD-
DESEL5| M, ZMHE- AR R &GS, AT s
WG . VA2 W PCHE 778 O A5 15 19 PC il
15HB5Y -

36

AUXZMONRI#EZ SCALE BF 7 aR IR B

DS1862 B4 T.) 1 & (ISCALEME , FTHl& DS608;LMS0
5B AL R ps . 5 AUX2MON S 1) 40 SIS T o5 I 2 e )
XPAE A, AT N F0ShiZz B 160 SCALEMH, FHEAFE
04h A 9Ch 745 FODh 715 i SCALE A7 17 2% . 1% ZhAE A A ff
W ESCALE, TLHEMIMAT . BT SCALEFfFas O 1E
T 3T TAS X B, L OFFSET 77 77 2% $5 {4 4R 4 ME
—, AR Sk o5 A OFFSET % 4% . X FDS60,
OFFSET 7 77 #% BLEFOA B[l AT SZ 8 304 E 5 X6 F LMS0,
OFFSET - 17 #% BUF380h R A] S B P9 36

PCHE1T#O

PCEX

A E 3 H Sk 1 A 12C B A% -

EFNiEE: FIRFATERBEGMIEE. K
%77 SCLA 4. START &4 J2 STOP £ 11k

Mg E: AV E TV ER T L%, S08dE.
B IETIRE: T STOP&AHMISTART & 442 4],
IEAsF SDA FISCL Y A TR a2 48 i L TR S

START &4 START &M £HL74, Bh— w5 ML
Z AR BR £ . SCLAE I, SDAH & 2K /Y Bk Az
P —ASSTART %4, IETRRFiE S %K 14.

STOP &4 STOPZ&AH ML=, L1 5Pl a1
BEEr . SCLA S I, SDA K & Bk As 7= —
ASTOP&A4F. IEWAN 72 WK 14.

REPEATED START& 1 FMLAT DITE — s (25 45
WIHd FAREPEATED START 41, FonfE X4 HifAF 4 R
Ja LHV R 3 — UOE  BE £ % . REPEATED START 144
HE AT R ERRE E — NN R, JFR
— BG4 . REPEATED START &4 5411 START 4%
AR, IERA S WK 14,

& DALLAS M AXI VI




S {ir: SDABAS 0% & A 7E SCLAK B F 18] . 7E %4~ SCL
o ik v 39 18] DA e 50 8 S7 s R) R RSB P, SDA
BE LR R A R 14) . BEAESCLE EFHEFS A
.

AL BIREL RN, TR SDARL, ET —
ANSCL_E T 21 5k 22 B (352 007 I 45 457 — 72 A9 8 57 1 (7] (J&
14). #AFLERT — U SCLEK I ) T B 20 8% H SDA K,

XFP a5 1= FI I =12 87 IC

Bl (LA 24 H SCLK Y _E TR IRFFA . R EE R

EAUHEPTA BISCLI B, G4 AL B & B OB it

MZ(ACKFINACK): W& (ACK)E N Z(NACK) AL N
FATER L LR O B 10 R (e rp
W EN S EEER AP EFEIM KL 07 AT
ACKH#:AE, #HMS SN AE “17 BITNACK#E:LE.
ACKFINACK ¥ B 1E B 7 (B 14) 5 2B B AL B Af [ .
ACK S A 1E H BB 19 B &5 5. NACK T4 1k —
WL ERIE, SRR A IR SR .

EXFT: HEFTEECQR N EVRIELS AL SALE B (5
i DLFE R A MAL &R 28 FALR LA . TR ‘5
B 8 SCRIESMIEE, FFHeiR i s AEBUN A .

s o

SR P AR 4 LR B E LS B B
LR FT 0L % 3 B ML ACK SENACK . MR “BEfi”
B XU ML S R B0 8 B (e BLAE D (5 6, AR
i, EBURIR CHR E X REACK, LI
W, WA IERE, EOERRE R AUk
BENACK., DU SHLAS SDA i) i HAUIE 1145 1.
BLHBEE S5 12C 3 2% F 19 5 IBLEIIA B START 46
5 MU AL 75 ML AL 45 645 7 (0 i
g ML B 5 5 ORI

DS1862 (1 MHLHEHE 4 1010000Xb, MOD-DESELE |l h H i,

FOVE A0 [ 5 Z200% 25 1F bk AOh PCHlif7 . s
NI AP AL, FFXER/W =0, FEHLIE MG AL
. WARR/W =1, EHUKAMPLEREEE . R EAT
AR AL, NWIDS1862M ¥ ML 5 — M PCI &,
TERIE T —DSTART M Z WA S 5EHEET .

FHERRMAE: EPATIPCERIEMIE, ELTURIE —
ML, DLoE ML SRR O L . 5 B AF
JITE], A7 fif A ik R 28 O AL A1k 15 2 Ja S ik B9 3 =

N T

[ el

SDA

)

\ 4

tBUF

SCL

< tLow »| le—r tF —3> lj*
|
E- T / > |
> tHD:STA tHgH ]

STOP START

tHD:DAT

NOTE: TIMING IS REFERENCED TO Vi viax) AND ViH(min)-

tsu:DAT

L
| >‘ |

A |

tsu:sTA
tsu:sT0

< thpsTA

|

REPEATED
START

A 14. PCHEFE

= DALLAS

¥ SEMICONDUCTOR

M AKX

37

c981sd



DS1862

XFP B eS8 = H FIE F 12 BT IC

PCiEfs
EMILBEN—NHIBEFT: EHLE B4 — 4 START £
, RIEBE MMM FF(R/W =0). GFEHait. 5
AR, RGP ESTOPE&M. HE: AT E#R
YEHANR], WL KL A B 2415 A
EAMNBEANSIFES: EEEMMLEAZDFT, T

B e — A START#AF, A5 5 ML 715 (R/W =0).

B fEstil. 5ARZANFHOEYE, k-4
STOP %14 .
HE—RE#MEF, DSI18620] 5 A1 E4ANFH (FR 1178k 1
), HANFRHAE VR S, VPR R B AL,
TJo T e KE A BIRF T 2 At e bk . #oabyt
HAn PR e FURE X A i A S A — AT HEAT B HBRAE . R
PI1T 2 (B R % 3% STOP &4, il I %t e 77 e AT b 47
EHAE, M v B R [ 224 Ji A7 G ik

h TR |, FELSIRETT S RE K% — 4~ STOP
S0, SRJE S M2 B EEPROM B I 45 o . 7Eaks:
EREBREZA, FFAE —DHSTART &1, M
HLHHEF 5 (R/W =0), AT —MTFE G817 1058 — AN 1F
etk

R 150 T M EEPROM B A S t, DS1862
HBELSRAE STOP 4514 2 J5 #2 ik — 5 i EEPROM S I A] (tw) »

IS K47 25 B AEEPROM. 7E#Uf7EEPROM B #:/E #A ]

DSI862 AN & H ML L, W e IEATIRE. AP
A DA 3% — 4% S 4 S DS 1862, LUE7EDS1862 e %
A CERE S LB S AR — TR EE . BN A g
WA —For 02 R E 1 DS1862 5 AT 19 50 2 i
ST — A tw i KT

EEPROMTE & #: EEEPROMH}, BME®ITHA —4F
TREE K, DSI862t & 5 A A EEPROM 7 f#% 17 (4
FA). AT EREANEREGTHEIANFET, KRR

38

[ — TR e FT . BT EX AT 4T 5 4H4E,
WL B AW ERNFETNEL - KGR, X, |
TEEHTEANFETHEERIE, FBK T EAITHES 1M
MFHfr. BAG 178, BKHAE - PF X EEPROMAY
PRFE R — I EBATHI AR . DS1862 1 EEPROM B ¥k 36 47
1% 2% Nonvolatile Memory Characteristics# .

MMHEER B A FT . FEAE T 4 k=7 e
BEANMIE, 52 KRR, SERIEEN RS
HEVFBGER A M FIE . o 7 AL T b 508 4 A b ik e
B ML BT, EW=E — 4 START &M RIW =1
B AL HE A 2B 17 9 FINACK $8 7n (& i &5
W, WG —A4-STOP 44 .

IR IEX b T B BR O ANTE . A FH 5 Y 2 B B R
W R — el X—BIEFREUTHE: TH
FEAE—ASSTART &4, BMMHHEF T (R/W =0), A
FT B A7 g a2 4 — S REPEATED START %%
T, BMWHHEFEHRW = 1), SEEIEIE R EE S
ACKZNACK, f)ar=tE—1STOP& /4.

& 15 7 71 0 5% FIREPEATED START & 141 2 77 1 5 i 16
LB P 2L S
MNHERZANFT 0 SERETE - RGP R EA
F o GMMPEBFATR, AR ERIE 2/, AR AR
BERS—FY, FHRTENEACKRIETFY . 7E L
RGN 2E, RENACKE SEWEHEER, i
A — A~ STOP A . TR B 2 /i, o it sl oA o e b it
VEECES IO 07 BB T LS — . A0SR ik VE S8 ik 3
RGP B s hE , PN ERAE R G AT R ] B 45 I A7 il # R
B 26 — N AEfERR B0 . P AN, SRS B EE 02h b Y st 41k
FFh, R E FEHLA T — 4> $cd 5245 Hudik 2 02h 1 119 80h,
T A2 AR b d1E 7 £ B 00

& DALLAS M AXI VI
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I F 12l IC

COMMUNICATIONS KEY
WHITE BOXES INDICATE THE MASTER IS
START ACK CONTROLLING SDA NOTE:
AL BYTES ARE SENT MOST SIGNIFICANT BIT FIRST
E’ STOP Xg; ﬁgﬁ?ﬁ%ﬁ?ﬁéss'gf VOATE THe AR S THE FIRST BYTE SENT AFTER A START CONDITION IS
ALWAYS THE SLAVE ADDRESS FOLLOWED BY THE
READ/WRITE BIT.
REPEATED T |
8-BIT ADDRESS OR DATA
START |X.X.X.X.X.X.X.X
WRITE A SINGLE BYTE
T T T T T T T T T T T T T T T T T T T T
|s|1o1ooooo|A| MEMORY ADDRESS |A| DATA |A|P|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
WRITE UP TO A 4-BYTE PAGE WITH A SINGLE TRANSACTION
T T T T T T T T T T T T T T T T T T T T T T T T T T
|S|10100000|A| MEMORY ADDRESS |A| DATA |A|———| DATA |A|P|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
READ A SINGLE BYTE WITH A DUMMY WRITE GYCLE TO SET THE ADDRESS COUNTER
T T T T T T T T T T T T T T T T
|S|10100000|A| MEMORYADDRESS |A|SR|10100000|A| DATA |N|P|
1 1 1 1 1 1 1 1 1 1 1 1 1 1
READ MULTIPLE BYTES WITH A DUMMY WRITE CYCLE TO SET THE ADDRESS COUNTER
T T T T T T T T T T T T T
|S|10100000|A| MEMORYADDRESS |A|SR|10100000|A| DATA |A|—|
T T T
| el ---L e, e Tom, e

HI15. Pl b
HHIEEKIEAPCIEIE

FHIEC K ILATIEREIE

DS1862 37 R e #5211 (8] A9 B0 AR B Th e . DS186219 15
B SEEMICHRCREEDL, AR, #sh
BT CRCALHG X, FEXF HEATIRE . KSR K 3% 251
Huhk(DS1862 M AONFF G, SRJG, REIFEEHE M H AR A ik
FHHE. B ORAGHEA R R E TR (A
MERFTT, CRC-8UFE W75 Tl I 77 il w b ik 11 57
R BT 81E). M5, MPLR EEE DY 4 EAL.
i FIPECHS, — W f&f HAEELSR I £ 12810F 1. EHl
TR EENEY G, DS1862K 1% CRC-8. FHL Kk

& DALLAS M AXI VI

NACKASTOPR S &4 Al fw, W16/ EE . WAF i &
Mo st A5 £ HOMSBIT G, AR 48 152 U 715 0 LA K 13 B 2
PETFHCRC-8. FEMIXFCRC-8HEATHAE, AR5 Fr Uiy
CRCEUEAR—F, FAVK TR . AT 7200
R HHREMCRCS:

C(x) = X8 +X2 + X + 1

BEHECOKIIEEN GIRIE
DS186238 37 +5 5 #AE # M\ 1) HHs B AL 5 . XTDS186219 5
BAE S I2CHRYEML, RFEKSRE, FshEin T CRC
FERAMALH: . AR L% gtk P 4R, Huhk& 5|
BEEME R MES, MEREESANTETE. EAE

39
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TAMER AT, CRC-8TH A 45 71 75 Bl 4R 17 fif 5 Hu 31k 11
SRR WSS, EAUE RSO DY DS1862. f# HIPEC
W, —WfEk HREESE ANANFEY . EENERTHF
TG, WAEHCRC-8. CRC8FW )G, W WILHCAB
FAT(CRCH =T, Behs, an2i% CRC-85DS1862 P4 &6
THE MR — 3, NWDS1862K%ACKES, &K%
NACKfG%. &5, VL REGE, HKkikE—A4STOPE
S RBEEME6FT R . RIEA %5 kTS £ MSB.
BHANFEF BT GBI CRC-S. K5, £

g =t

KHEAPCFLE K EE
FHE 2 BT, APCEF A7 8% BOBOE Y ¥ B MK — 28, BfRiot
BT R PERMER A S KR KSR, s, ER
7 B R /IME L R AR I B R £ S OO # 4
Wi. APCPF 7 as FIBR F 17 4% & M/ ME T, 4 BE B B
WIHACHE T TR

Wi /a ACK{5 5 NACK(E 5, SIS Fuda i sl o154 . TR HE
A X12C PECHH 15 1 & £ 15 B.i5 2 % XFPAil/2 SMBus 2.0 O AR R IEFARET, ARG I APCH A4 i £ (E
FRifE . HIDOE S SR8 T E R Y PR, FH I RE
£ U0 ERE A ARFY,
COMMUNICATIONS KEY
WHITE BOXES INDICATE THE MASTER IS
START ACK D CONTROLLING SDA NOTE:
ALL BYTES ARE SENT MOST SIGNIFICANT BIT FIRST.
El STOP 28; I:l EBQ?EE)LBL?K‘(ESS'Q‘E'CATETHEW'5 THE FIRST BYTE SENT AFTER A START CONDITION IS
ALWAYS THE SLAVE ADDRESS FOLLOWED BY THE
READ/WRITE BIT.
';.EV'?&TATED | XXX X X X x| 8-BIT ADDRESS OR DATA
1 1 1 1 1 1 1
WRITE UP TO A 4-BYTE PAGE WITH A SINGLE TRANSACTION USING PEC
T T T T T T T T T T T T T T T T T T T T T T T T T T
| s |1 010000 o| A | MEMORY ADDRESS | A | NUMBER OF BYTES | A | DATA | A |—
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T T T T
—>| DATA | A | DATA | A | DATA | A | CRC 8VALUE | A |_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T
—>| DATA | A (IF CRC-8 1S CORRECT) | P |
1 1 1 1 1 1 1
READ 1-128 BYTES WITH A DUMMY WRITE CYLE TO SET THE ADDRESS COUNTER
T T T T T T T T T T T T T T T T T T T T T
|S|10100000|A| MEMORYADDRESS |A| NUMBER OF BYTES |A|SR|10100000|A|—|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T
—>| DATA | A | S | DATA | A | CRC-8 VALUE | N | p |
1 1 1 1 1 1 1 1

& 16. PC PECifi {5 2% ]

40
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HBEE#E SDAFISCL_F#iFEfH
AT BB R AERCR, #IAEZ e 0 R S| SDAJEDS 1862 1) 5 L A% F % Hir tB i WL ) B Hs 5| i, 75 28
— HO.01pFE0. 1 pF Ay ZRB s 28 . 3 0 o B 10 35 I g i — A~ A HLPH AR S v S . SCLA A AT LRSI HF | Hir
A, HRFTRESEIE Voo Vees FIGND 5122 %E, DLREAK FHL B A 485 FEL A, T 5% B B 1 4 HE RO IR B R . R ELAY -

5| £k HLEK . it FL BHL Y A E 25 & PC AC Electrical Characteristics ™ #¥1L5E 1Y
T B[R] FD R PR ]
B 7T {EFE B
1.8V 33V
I ?
1
T O |
HOST - - |
e,
1
1
i 1kQ —LmnF
1
: 2
: Vec2 Vees FETG =
; SDA
! ouT
, SCL IBIASMON * MONITOR M AXI M
: »{ TX-D B SEMICONDUCTOR TX-DISABLE —»{ DISABLE LASER
33V 33V 33V i DS1862  MODSET B MODSET DRIVER
—————| MOD-DESEL
10kQ < 10kQ < 10kQ P-DOWN/RST THRSET p{ VTH
i SC-RX-LOS L0S MAXIM
! RX-LOS ool ke N MAX3991
) | -RX-LOL |t LIMITING
-« . MOD-NR EN2 > FCTL AMP
1
- i INTERRUPT EN1 | 7L
1
"""""""" — AUXTMON
X - FCTL  mAaxim
—1 AUX2MON p-| FCTL2 MAX3992
SeTX-LOS bt L0S EQUALIZER
GND BMD RSS! f<—————— RECEIVER CURRENT SENSE (VOLTAGE)
L
%MF
*ADDITIONAL MONITORS NOT USED IN THIS EXAMPLE. —

B DALLAS AW A1V
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mHEE HEREE
TRANSISTOR COUNT: 75,457 TR (0 EPRESN A5 SRR 3, A
SUBSTRATE CONNECTED TO GROUND www.maxim-ic.com.cn/packages.

HEXE HERD XHERS
25 CSBGA X25-1 21-0361

DALLAS AW 1K1V
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http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0361.PDF

XFPH a5 1= FI I =12 57 IC

1217/ &
EiTRE | &ITEEH 15 BB & TT
0 2/06 RVIRAS . —
M 26 FI2CHY R .
H 22040 B8 1) 5 i P 1l F <4> B0 R <>
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