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. : Look-up
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VSarss e 4t
! Look-Uup
: Tablz 1
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L EShkae f--------
SOA a4—— Genearal
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WF —| Interacse r|1E|ITI|:ﬂl'
A2, Al AD —F
1. 5
X96012V141 I1=-40 100°C 14 TSSOP
1. 6
(D
AD N 144 12
ATEZ  13[3 VRsf
Az O2 123 Vsense
Voo 4 1107 Vas
WF s 1043 R2
aCL e a3 R1
shaO7 2N
TSSOP 14L
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TSSOP
1 A0 0. LSB, 2 - A0
) Al 1. ) 2 . Al
3 A2 2, MSB, 2 - A2
4 Vee
0 CMOS o )
s V\TP ) ; ) BL1 BLO
. WP )
0 TTL 0 2 )
6 SCL SDA .
0 2 ) 0
7 SDA ) TTL ; ) 0
1 0 0
8 11
0 8
9 R1 1. Vs ) 11 o
10 R2 2. Vs ) 12 o
11 Vss
12 VSense o / o
1 Ref ° ’
3 VRe (bandgap) o ) /
/
2 0 0
14 12
0 8
2. 1
VSS o
—65°C  +100°C
—65°C  +150°C
( Vee ) -1.0V +7V
Vece 0 55V
SDA 0 5 mA
R1, R2,VRef Vsense -0.50 1mA
1 12 3.5 +3.5mA
( , 10 D 300°C
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2. 2
—40 +100 °C
0 +70 °C
Vcee 3 5.5 \%
-0.3 Vee +0.3 \%
2. 3 ( ; )
25°C, Vcce 5V.
o Vss o “0” . Rl Vss
255Q. 0.1% ) R2 Vss . SCL SDA 400kHz TTL
2KQ Vce. 2 ( 1 2) . WP. A0, A1 A2
’ VRef °
Symbaol Parameter Min | Typ | Max | Unit Test Conditions / Notes
|oosthy S_tan-:II:n,-' current into Yoo 2 mA | R1 and R2 floating, VRef unloaded.
pin
lozfull Full operation curent into 15 mA | 2-wire interface reading from
Wiz pin memary, |4 and 1z both connected to
Vas, DAC input bytes: FFh, VRef
unloaded.
loowrite Morva latile Write cumrent 4 mA | Average from START condition until
into Voo pin tpge after the STOP condition
WF: Vee, R1 and R2 floating,
VRef unloaded.
lPLDN On-chip pull down ] 1 20 whA | VITE, WAC), VA1), and V{AZ) from
cument at WP, A0, A1, oV to Voo
and AZ
VILTTL SCL and SDA, input Low 0.8 W
voltage
YIHTTL SCL and S04, input High 2.0 W
voltage
IMTTL SCL and SDA input 1 10 ua | Fin voltags between 0 and Yoo, and
cument S0A as an input.
VolLsDa SDA output Low voltage 0 0.4 W HE0A) =2 ma
loHsDA SDA output High current 0 100 na | ViSDA) = Ve
4 www.icbase.com
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5. TCO,.= [Max V(Vggr) — Min V(Vgge)] x 10%(1.21V x 140°C).
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Symbol Parameter Min | Typ | Max | Unit Test Conditions / Notes
ViLopos WF, &0, a1, and AZ input 0 0.2 x W
Low voltage Voo
ViHoMos WF, a0, a1, and AZ input | 08 x Voo W
High voltage Yoo
WRefout Cutput Voltage at VRefat | 1.206 | 1.21 | 1.215 W =20 pa = [VRef = 20 A
2570
RWref VRef pin input resistance 20 40 fetd WRM bit =17, 25°C
TCOref Temperature coefficient -100 +100 | ppm/ | See note 4 and 5.
of WRef output voltage [
WRef Range Voltage range when YRef 1 1.3 W See note 3.
is an input
TSenseRange | Temperature sensor =40 100 [ See note 4.
range
I Current from pin R1 orR2 0 3200 LA
to Was
Yoom Power on reset threshold 1.5 28 W
voltage
YozRamp Voo Ramp Rate 0.z 50 mY /
ns
Vapook ADC enable minimum 2.6 2.8 W See Figurs 11,
voltage
1. 200 ns, o
tWC° ’
9 o
2 N tWC
3. V(Vge)s 11 12 1%
4. ) 100% o
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2. 4 |/ ( 4 )
Symbol Parameter Min | Typ | Max | Unit| Test Conditions/Notes
IFSmn 11 or 12 full scale current, with external | 1.56 | 1.58 1.6 m& | Seencte 1,5
resistor setting 3.2 maA | Seencte 1,4, 6
IFSoq [1or 12 full scale current, with internal 0.3 0.4 0.5 mA | DAC input Byts = FFh,
low current setting option Source orsink mods, V(1)
| = 11 or 12 full scale current, with internal | 0.64 | 0.85 | 106 | ma | and Vil2iare Vee1.2Vin
middle current satting option 5':"-"|':E mods and 1.2V in sink
mode.
IF511 Marl2 _leII scale current, with intsrnal 1 1.3 1.6 MA | See notes 2 and 2,
high current satting option
OHfsetpan 1 or 12 DA converter offset error 1 1 LsE
FEErmargac | 11 or 12 DPA converter full scals error -2 2 LSE
CMLpac 11 or 12 VA converter 0.5 0.5 LSE
Differential Monlineanty
INLpan 11 ar 12 DfA converter Intearal Monlin- -1 1 LSE
earity with respect to a straight line
through 0 and the full scale value
V\sink 1 or 12 Sink Voltage Compliance 1.2 Voo V| Seencte 5
25 Voo V| Seencte 4,6
V50ource 1 or 12 Source Voltage Compliance 0 Vec1.2| W | Seencte 5
] Voo25| W | Seencte 4,6
lover 11 or 12 overshoot on OFA Converter 0 s | DAC input byte changing
data byte transition from Q0h to FFh and vice
; =a, Vi1 and Vil2) are
lunpER 11 or 12 undershoot on VA Converter 0 A arsa, Vi) - -
data byte transition Vee—1.2V in source mode
and 1.2V in sink mode.
b 11 or 12 isetime on DA Converter data 5 a0 s | See note 4.
byte transition; 107 to 90%
TCO e Temperataure cosfficient of output +200 ppmi | Sees Figurs 8.
current 11 or 12 when using internal C | Bite MFSC[1:0] = 005 or
resistor sstting Bits [2FS0[1:0] = 002,
YRMbit = “1"
1 N / = FFh, o
2 V(Vref)
2. LSB [ x ———=] R1 R2 Vss o
3 255
3. Offset puc: 0lh ,
o LSB .
FSEI‘I‘OI‘ DAC* / o / FFh
) LSB . FSError pac ) Offset paco
DNL DAC* / o / ’ /
o LSB . DNL pac )
INL DAC: / o
o LSB .
4, ) 100% o
5. vdr) v(12) Vee —1.2V5 1.2V, , 11 12
<1% -
6+ Vo= 4.5V 3.2 mA.
2.5V, <1% -
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2.5 |/ ( 4 )
Symbol Parameter Min Typ Max | Unit Test Conditions / Notes
ADCTIME AD converter conversion a ms | Proportional to AD converter
time input voltage. This valus is
maximurmn at full scale input
of AD converter.
ADCHIOM = 1"
RIMapc VSense pin input 100 kLl | VSense as an input,
resistances ADCIM bit =17
ClMape WSense pin input 1 7 pF | VSense as an input,
capacitance ADCIM kit =17,
Frequency = 1 MHz
Ses note 3.
VIMN ape VSense input signal ranges 0 V(VRefi] W This is the A/D Conwverter
Cyvnamic Range, aDCIM bit = “1"
The ADC iz monotonic
Offsetape A/D converter offsst error +1 LSE | See notes 1 and 2
FSErrorgne | A/D converter full scals +1 LSE
arror
CMLapc AD Converter Differential +0.5 LSE
Monlinearity
MLapc A/D converter Integral +1 LSE
Monlinearity
TempStepapn | Temperature step causing | 0.52 055 0.58 C | See note 3
one step increment of ADC
output
Out25apc ADC output at 25°C 011101015
1. “LSB” V(VRef)/255, “ ” V(VRef).
0.5xV(VRef
2\ OffSCt ADC* [ (\/ ) ] o
255
254.5xV(VRe f)
FSError apc: [ 1o
255
DNL ,pc: DNL o / LSB
DNL ) °
INL \pc: / - INL DNL
, DNL 00h INL o INL )
3. ) 100% o
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2.6 (2
Symbol Parameter Min Typ | Max Units | Test Conditions / Notes
f=oL SCL Clock Frequency 163 400 kHz Ses “2-Wirs Interface Test
iy Pulse width Suppression Time at 50 ns Conditions” (below),
inputs ] ]
taal¥ SCL Low to SDA Data Out Valid 800 ns Ses FIEILIEEIL'IQ%L“E 2 and
tgup'™ | Time the bus free before start of new 1300 ns
transmissicn
t oy Clock Low Time 1.3 120009 Ls
tHIGH Clock High Time 0.6 120043 LS
tg57a | Start Condition Setup Time E00 ns
tHpsTa | Start Condition Hald Time G000 ns
te.oaT | Data In Setup Time 100 ns
tHo-paT | Cata In Hold Time ] Ls
tsusTo | Stop Condition Setup Time G000 ns
toH Data Cutput Hald Time 50 ns
tgid S0& and SCL Rise Time 20 200 ns
+0.1ChM
tet SDA and SCL Fall Time 20 300 ns
+0.1ChM
teyet? | WP Setup Time 00 ns
tyoage™ | WP Hold Time &00 ns
Chi% Capacitive load for each bus line 400 pF
(2) 2
Vee 10% 90 %
10% 90% 10 ns
1.4V
SDA Vee, 2.3KQ; Vss, 100 pF
2. 7

Symbaol Parameter Min Typ Max Linits Test Conditions / Notes
by ! Morvalatile Write Cyole Time g 10 ms See Figure 3

1. Cb= pF (SDA  SCL) o

2. twe o

, 0
3. 0
4. ) 100% 0
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2. 8
1
te tiaH Lo In
- -al— - —a- --
T
=—u=| IHDDAT e = )
| I3a  IDH [=e] IBUF  [—=
2 WP
START STOR
S0A M b ' x E 4
b lsuwe lHowe -
WP
3

A W B WA B A

S0A _X &N bt of last byle \ ACK f 2; P | /
- Iy —
Siop Start Condition
Condition
2. 9 XICOR
Features / Functions
FSO
Look Up Current
Internal Extarnal Internal YREF Genaral Tahle DAaC
Temperature | Sensar voltage | Inputs | Purpese | organik | #o1 | setting
Cevice Title Sensor Input Refergnce Cuput EEFRCIA Zation DACS Recistars
Sensor Conditloner with
¥08010 | Dual Lock-Up Tabla No Yes Yes Yes No | DualBank | Dual Ext
MQlTIl:lrﬁl' and DACs
Temperature Sensar Sinale
%9501 | wiih Look-Up Tabk Yes No Yes No No 2NdI2 | single Int
temory and DAC
Unversal Sensor
Condltioner with Dual .
xeao12 | e M ey Yes Yes Yes Yes Yes | DualBank | Dual | Ext/int
and DACS

FSC = Ful Scale Cutput, Ext= Externg, Int = Internal
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2. 10
X96012 (Block Lock™) EEPROM .X96012
XICOR QFN . .
. +3.2 mA
0.39% (256 /8 ).
(-40°C  +100°C). ( ) 8 / .
6 MSB (LUT) 64 .
LUT (8 ) 8/ , .
X96012 2 .
XICOR (Block Lock™) CMOS  EEPROM .
272x8 16 XICOR (Direct Write™) , 100000
100 .
3.1
X96012 . X96012 7
1 , 1 C 4. 0 6
80h  86h. 87h, 88h  8Fh.
6 “0”, 0 5
. X96012 ,
. 0 5
“O ”0 (14 2 s “O”o
3. 1.1 0
80h .
(1) BL1, BLO: ( )
BL!I | BLO C
0 0 C C
0 1 00h  7Fh (128 ) GPM
00h 7Fh 90h
1 0 CFh (192 ) GPM, LUTI
00h 7Fh  90h
1 1 10Fh (256 ) GPM, LUT1, LUT2
, X96012 (WP) C D, ,
(2) VRM: ( )

10
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P&S INFORMATION

VRM (VRef) o VRM “0” ( ) , VRef
X96012 o VRM “1” , VRef o
5.
(3) ADCIN: / ( )
ADCIN / o ADCIN “0” ( ) ,
/ . ADCIN “1” .,/ Vsense o
7.
(4) ADCFILTOFF;: / ( ),
“1” s 87h / o “0” (
), 6 MSB 4 , R
(5) NV1234: 1. 2. 3. 4 ( )
NV1234 “0” ( ), 1. 2. 3.4 ,  X96012
, - NV1234 “17 1. 2. 3. 4
s X96012 , o “ 7,
(6) 11DS: 1 ( )
11DS 1 / 1 o “0” ( ) , X96012 1
o “1” , 1 o 8.
(7) 12DS: 2 ( )
12DS 2 / 2 o “0” ( ) , X96012 2
o “1” , 2 o 8.
3. 1. 2 1
&1h o 0
NV1234 o

L1IDASL 1DAO:LUT1

LIDAS (¢ 5 4 “1” , LUTI 6 : /
. LIDAS “0” ., 6 X96012 . 10.
00h (00,)  3Fh (63, LUTI .
LUTI (90h) .
3. 1. 3 2
82h . 0
NV1234 .

L2DAS-L2DA0: LUT2

L2DAS ¢ 5 6) “1” , LUT2 6 : /
. L2DAS “0”7 ., 6 X96012 . 10.
00h (00,)  3Fh (63,) LUT2 .
LUT2(DOh) .

www.icbase.com 11
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4
Byt MSE LSE
Addrass
7 [ 5 4 3 2 1 4]
80| apg DS | Mviza4 |aDcmton | aDcin VAM BL1 ELD
Non-Yiolatlle - -
11 and 12 Cirection Contral ADC ADC Input | Voltage Block Lock
O: Soume 1,23 4 filtzrirg 0: Intzrnal | Refersnce | 00: None Locked
1: Sink Volatility | 0:Cn 1; Extarnal | Mode 01: GPM Locked
0: Valatie | 1:Of 0:Imternal | 10: GPM, LUTA, Locked
1: Meon- 1:Externa | 11: GPM, LUTY, LUT2
wolatile Locked
Dirsct Access to LUT
&a1h
Wiolallle or | Reserved | Resenved L1DA&E L1DA4 L1D&3 L1DA2 L1D&a1 L1DAD
MNon-Violatlle
Direct Access to LUT2
&azh
Volallle of | Rezerved | Fesened | L2DAS | L2DA4 L2DA3 L2042 L2DA1 L20A0
Maon-Yolatlle
Direct Access to DACT
a3n
Wiolatile or C1DAT 01045 D10AS D1Da4 D1Da3 D1Daz C10a1 D1D&0
Non-Volatlle
Direct Access to DACE
84h
Wolatile or D20a7 D2Das D20As [micln ) el wlic] D2Daz [l | D2Da0
HNon-Volatlle
&5h o o o
Mon-Volatila D2DAs L2DAS D1DAas L1D&sS 1I2ZF50C1 12F=00 HFSC1 MFS00
Diraict Cirect Direct Diraict Rz S=lachion A1 S=lection
Acoeas Acrcass Ancess Accass o0: Extemal 00: External
to DaCz to LUTZ2 to D& o LUTA O1: Low Internal 01 : Low Internal
¢ Disablec! | 0: Disablked | 0: Disabled | 0: Disabled [ 10: Middle Internal 10: Micdle Interna
1: Enabled | 1: Enabled | 1: Enabled | 1: Enabled [ 11: High Internal 11: High Internal
Hfulif[ﬁg WEL FReserved | Resarved | Reserved | Resemved | Resarved | Resarved | Reserved
Wit
Enable
Latch
r Write
Dizabled
1: Write
Erablked
ADC Output
gih | apy ADE ADS AD4 AD3 AD2 ADT ADO
Violatlle -
Registars In byte addreases 880 through 8Fh are resenved.
3. 1. 4 3
83h o
NV1234 o
D1DA7-D1DAO: / 1

12 www.icbase.com
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DIDAS ( 5 5) “1” / 1 DIDA7-D1DAO
, LUT1 - DIDAS “0” « ) , 8 X96012 o 9,
3.1.5 4
84h 0 0
NV1234 0
D2DA7-D2DA0: / 2
D2DAS ( 5 7) “1” / 1 D2DA7-D2DA0
) LUT2 - D2DAS “0” « ) , 8 X96012 R 9,
3. 1.6 5
85h 0
(1> 11FSO1-11FSO0: 1 ( )
1 11 o “0” « )
R1 Vss 11 o R
0 I11DS o 8
I11FSO1 I11FSO0 I1
0 0 R1 ( )
0 1 +0.4mA*
1 0 +0.85 mA*
1 1 4+ 1.3 mA*
* b Rl VSS o
(2> 2FSO1-12FSO0: 2 ( )
2 12 o “0” « )
R2 Vss 12 o R
0 12DS 0
I2FSO1 I2FSO0 12
0 0 R2 ( )
0 1 +0.4mA*
1 0 +0.85 mA*
1 1 4+ 1.3 mA*
* , RI Vg 0
(3) L1IDAS; LUT1 ( )
L1DAS “0” « ) , LUTI1 / - L1IDAS “1” , LUTI

LIDA5S-L1DAO o

(4> DIDAS:  / 1 ( )
DI1DAS “0” ( ), / 1 LUTI . DIDAS “17 .,

www.icbase.com 13




goboboooooboobooooo ) =]
P&S INFORMATION

goo00: 800-8808051

(5) L2DAS: LUT?2 ( )
L2DAS “0” ( ), LUT2 / . L2DAS “1” , LUT2
L2DA5— L2DA0O .
(6) D2DAS. |/ 2 ( )
D2DAS “07 < ), / 2 LUT2 . D2DAS “7
4 .
3. 1. 7 6
86h .
(1) WEL: ( )
WEL X96012 . ( ) ,
“1” . s .
WEL , “0”7  ( ). WEL 6 10000000,
. , WEL “1” X96012 6 10000000,
“0” R
WEL 6 .
3. 1. 8 -
87h .
AD7-ADO: / ( )
8 / . , 00000000,; ,
11111111, 6 MSB  LUT .
3. 2
X96012 / / VRef
. 0 VRM ( 5) .
VRM “0”, . , VRef
, VRef 121V, , 0 VRM “17.,
5
WRHK: Ot 2 In Contrdl reglster 0.
cn-chl
vRat Pin [t —" o] vgllggg
Referance
e &0 Corverter and
CvA Cornvarters referance
3.3 /
X96012 8 / , AD[7:0]. ,
, X96012 . ADCFILTOFF “0” (
), / 4 MSB . AD[7:0] . ADCFILTOFF
“17, / . AD[7:0] .
6 / o ( «“ ” )

14 www.icbase.com
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00000000000 000 // ;’)n;mfgp;

° / ( « / 2 ) .
, 00h (0,,)» FFh (255,,)-
/ (VINADC) 0V  V(VRef).
6 /
Comparator
AD Comverter Input. e a
Control and
:F Encode Lodlc +’ '.!I'ﬂ:lc;::lzl.llz:ETJ.?“E‘r
FromvRAal —jm—o7 - - (To LUTS
Famp Conversion Resst | and Status
Genarator Ly Register)
Clock
3. 3.1 /
X96012 / ) Vsense o
0 ADCIN ( 7) . ADCIN “0” ,
/ , 0 ADCIN “17
7 /

ADCIM: bt 2 In Control reglster 0.

VSenss J,
Fin To AD
on-chp — i
Temperature [ %
Sansor
VA
3.3.2 |/
6 ) / o 7 )
(VRef) o
VSense VRef o
VSense VRef
VRef /
VSense 0 < V(VSense) <V(VRef)
0 < V(VRef) < 13V
v
Sense 0 < V(VSense) <V(VRef)
Vss

www.icbase.com s
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00000000000 000 // ;‘)nsﬁfgg

3. 3.3
X96012 64 o / ) I1
; 12 o o
, / , I 12,
(LUTL 90h; LUT2 DOh) o
9.
) / 6 MSB. ) / , 6
1 2 LSB, 1 2 LUT1 LUT2. 10
) “I2DS: 2 ( )7 “ 27,
3. 3. 4
1 12 / o
3.3.5 /
8 / o
/ o FET ,
R1 R2 0 - FET “ 7
ar 12y .
8 ) I1 V(VRef) R1 o
/ o
o (I1,12)
Ix=(V(VRef)/ (384« Rx)) * N
» x=1,2, N / o Rx (x=1,2) /
o +3.2 mA, 255Q Rx
o X96012 Rx . IIFSO1 TI1FSO0 I1
’ 13 “I1FSO1-I1FSO0: 1 ( )7, 12FSO1 12FSO0
12 o R1 R2 ) o
0 I11DS 12DS n 12 ¢ 11 “IIDS:
1 ( )7 12 “ 7).
8 /
Ec|_|:
110S o 1208 bits Folarny
gor7incControl —| Sslect L M4 or 12 Fin
register d. Cirzult

WRel —

DACT or ollage +
DACE Dhvider N |:
Input byta |

A1 or A2 PN
11FSC 1:-3] "—._
arl2FSo[1:0 .
bits 1 and 0, of 11 an
A and 2 In Control a
FEIglE-lEf 5 l.'.|1l:l I:El-l—_

R1_Extarnal or R2_Exlernal
g Optional extamal rasistor

Current or

F1_Middie_Current or

R2_Middie_Currant
Wiy
Low_
R2_Low_Current
W

R1_High_Current or

RZ2_Hih_Current
nb Ak

Fi1

WEs

-

Bl

Vss Vs

16 www.icbase.com
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9 (LUT)
D20A[F:0] : Conlrol registsr 4
LUTZ A LUTZ
2 Row
- g 10Fh a
Salection bty ———— A
[u} my]
a - a DAC 2
E’ i —=——=|po Cul Irput Byta
8| R Sekect
[on — ;
C2DAS: BIt 7 of
control registar 5
D1 DA[F:0] : Coniral registsr 3
LUTA
LUT1 Row
~ B CFh a
Salection bty ———— A
[u} my]
) 2 A DAc 1
D i ——=[pp DUt ;\"—,- Input Byte
8 R Selact
:

D10AS: Bit & af
Conirol registar 5

3. 3.6 /
/ , (Ix) (Ix
+AIX). o
3. 3.7 |/
/
1) / ( )
2) /
3 / / o
10
L2 DA[S:C):
Waoltage Contral — o
Flararenge Registar 2 out = LUTZ Row
| O —  Salecllonblts
Salect
vollage Input —— =  ADC g L20AS: DIt&EIn
5 Contral reglster 5
L1DA[E:D): _‘j.r_
corntrol o1 _
g%?u;] Registar 1 out > LUT1 Row
Reglstar w00 " Sekection bits
Salect
L1DAS: bit 4 1n

Control reglster 5

www.icbase.com 17
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‘ P&S INFORMATION

L1DAS | DIDAS Control Source

0 i AD comverter through LLITA
(Default)

1 0 Bits L1DASL10A0 through LLIT
X 1 Bits D10 AT-D10AD

%" = Don't Care Condition (May be either “1" or “0")

L2DAS | D2DAS Control Source

0 0 AD comverter through LLITZ
(Detault)

1 0 Bits L2DAS—120A0 through LLT2
X 1 Bitz D20 A7-D20AD
K" = Don't Care Condition (May be either 1" or “0")
/ , N N o
D1DAS D2DAS / ) / o
3 4 0 9 0
0 I1DS  12DS In 12 0 8

X96012  Vcc ) / o
Vee (Vpor) ’
° s o Vee (V ADCOK) ’
/ o ) / 4 y o

/ 00h. ADCFILTOFF “17, / - DIDAS,
D2DAS. LI1DAS L2DAS / ) “
57 . X96012 ° Vee ,
1/
Violtage
&

'Jr,alpcm e U

(AT Time

L J

Current
F

ADC TIME —+

R T N
p Time

138 www.lcbase.com
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3. 5
3.5 1
o ) X96012 o
3.5 2
SCL SDA . SCL SDA
( 13D, X96012 , SDA o
3.5 3
) SCL SDA o
SCL ) o 12,
3. 5. 4
) SCL SDA o
12,
3.5 5
(ACK) ) o )
o 9 ) SDA ) 8
1010, A2, Al A0
16,
) 8 , .
) 8 ) SDA o
X96012 ) D) “ ”
»»” “ 7?0 2) “WEL” “O” “ 7?’
7 . 3) 80h. 85h 86h “ 7 “ i
12
soa A 1 /o
; : gl : i
START STOP
13 SDA

SCL

X

Cata Change
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