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X R TER

(Note 1. 2)
VDD B E oo —-0.3V~100V  SCL. SDAIEEFE(NOte 4) ....ooovrerereeeeeee. -0.3V~5.9V
SENSE  BEIE ..o —1V~100V  SCL. SDAI T T T oo 5mA
SENSE"&EE............... -1V E7clE SENSE* - 1V ~SENSE*+1V  ENEREEH
INTVee BE LTC29460C ... 0°C~70°C
(Note 3) ..o, -0.3V~5.8V E7=ldVpp + 0.3V DIEWNSA LTC29461 ... -40°C~85°C
ADR1. ADRO. ADIN. SDAO. SDAO, LTC2946H .....oeeeeeeee e, -40°C~125°C
GPIOT ~GPIO3EEE.......coceceeeeeeeeeeeeeeeee e, —-0.3V~7V LTC2946MP ..o, -55°C~125°C
CLKOUTEEE.....cooeeeeeeeeeeeceeinn —0.3V~INTVec+ 0.3V  REFBEZF ..o -65°C~150°C
CLKINEEIE ... -03V~55V  U—NEE (EHEMF. 10#)
INTVGC T T BB ceceeeeeeereeeeeee e 35mA MS YT = D P oo 300°C
EVEE
LTC2946
TOP VIEW
Vop |10~~~ [16] SENSE*

GPIOT |31 : 114§ ADRT INTVoa 250 15 SENSE™

GPIO2 |47 | 17 | (T3] ADIN GPIOT 3] 114 ADR1

orosf | 0| o ol BRb

SDAO | 6 | I : 11] ano SDAO 6 111 GND

SDAI :7:| | E(I CLKOUT SDAI 7 110 CLKOUT

scl [ ) 7] cuan SCL 87 19 CLKIN
MS PACKAGE

DE PACKAGE
16-LEAD (4mm x 3mm) PLASTIC DFN
Tamax = 125°C, ya = 43°C/W, E PAD GND SOLDERED DOWN
EXPOSED PAD (PIN 17) IS GND, PCB GND CONNECTION IS OPTIONAL

16-LEAD PLASTIC MSOP
Tymax = 125°C, ya = 120°C/W

LTC2946-1
TOP VIEW
Voo |11~~~ [16] SENSE
INTVee [ 21 1 : i15] SENSE™
GPIO1 |31 | | 114] ADR1
grio2[41 1 17 ! 73] apiv
= | GND I =5
GPIO3 |51 | : 112] ADRO
SDAO [ 61 | | 11] GnD
soAl [ 71 | I 0] cLkout
SCL|81 ~————7 9| CLKIN
DE PACKAGE

16-LEAD (4mm x 3mm) PLASTIC DFN

Tumax = 125°C, ya = 43°C/W, E PAD GND SOLDERED DOWN
EXPOSED PAD (PIN 17) IS GND, PCB GND CONNECTION IS OPTIONAL

TOP VIEW
Vpp 104 116 SENSE*
INTVgg 20 115 SENSE~
GPIOT 30 114 ADR1
GPIO2 4] 113 ADIN
GPIO3 5] 112 ADRO
SDAO 60 11 GND
SDAI 70 110 CLKOUT
SCL 87 19 CLKIN
MS PACKAGE

16-LEAD PLASTIC MSOP
Tumax = 125°C, ya = 120°C/W
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xR

|t £IF T=7 7R V= | RRY—F2T Nyr—y im 5
LTC2946CDE#PBF LTC2946CDE#TRPBF 2946 16-Lead (4mmx3mm) Plastic DFN 0°Cto 70°C
LTC29461DE#PBF LTC29461DE#TRPBF 2946 16-Lead (4mmx3mm) Plastic DFN -40°C to 85°C
LTC2946HDE#PBF LTC2946HDE#TRPBF 2946 16-Lead (4mmx3mm) Plastic DFN -40°C to 125°C
LTC2946CDE-1#PBF LTC2946CDE-1#TRPBF 29461 16-Lead (4mmx3mm) Plastic DFN 0°Cto 70°C
LTC29461DE-1#PBF LTC29461DE-1#TRPBF 29461 16-Lead (4mmx3mm) Plastic DFN —40°C to 85°C
LTC2946HDE-1#PBF LTC2946HDE-1#TRPBF 29461 16-Lead (4mmx3mm) Plastic DFN -40°C t0 125°C
LTC2946CMS#PBF LTC2946CMS#TRPBF 2946 16-Lead Plastic MSOP 0°Cto 70°C
LTC2946IMS#PBF LTC2946IMS#TRPBF 2946 16-Lead Plastic MSOP -40°C to 85°C
LTC2946HMS#PBF LTC2946HMS#TRPBF 2946 16-Lead Plastic MSOP -40°C to 125°C
LTC2946MPMS#PBF LTC2946MPMS#TRPBF 2946 16-Lead Plastic MSOP -55°Ct0 125°C
LTC2946CMS-1#PBF LTC2946CMS-1#TRPBF | 29461 16-Lead Plastic MSOP 0°Cto 70°C
LTC2946IMS-1#PBF LTC2946IMS-1#TRPBF 29461 16-Lead Plastic MSOP -40°C to 85°C
LTC2946HMS-1#PBF LTC2946HMS-1#TRPBF | 29461 16-Lead Plastic MSOP -40°C to 125°C
LTC2946MPMS-1#PBF LTC2946MPMS-1#TRPBF | 29461 16-Lead Plastic MSOP -55°C 10 125°C

ISICAEVEERESE THRESND T/ RITDOWTIE, AT F AR BEICRBVEDELIEE L,
IHZEONTE EIFORRAOFMICDOWTIE, B F S RBECREVWEDELIZZ 0,

SN BT ORGFEY—F2 7 OIS DT, hitp://www.linear-tech.co.jp/leadfree/ & Z B2 S L\,
FT—77 Y RU—=)LOERRDEEMIC DL T, hitp://www.linear-tech.co.jp/tapeandreel/ & S B 2 X L,

o IREMEREHEDHRREZRET 5. ZNLUIH I Ta = 25°C TOIE, FEZTHEEVRD. Vpp = 4V ~ 100V, (Note 2)
SYMBOL | PARAMETER | cCONDITIONS | MN  TYP  MAX | UNITS
Vb Vpp Input Supply Voltage ® 4 100 v
Vee INTV¢c Input Supply Voltage ® 2.7 5.8 V
Ipp Vpp Supply Current Vpp =48V, INTV¢c Open ® 0.9 1.3 mA
Shutdown ° 15 40 LA
lcc INTVcc Supply Current INTVee = Vpp = 5V ° 0.7 1.0 mA
Shutdown ® 15 40 pA
Vee(Loo) INTVcc Linear Regulator Voltage 8V < Vpp <100V, I oap = 0mA (] 44 5 54 v
AVee(Lbo) INTVcc Linear Regulator Load Regulation 8V < Vpp < 100V, ILoap = OmA to 10mA L4 100 200 mV
Veez Shunt Regulator Voltage at INTV¢g Vpp =48V, Igc = TmA ® 5.8 6.3 6.7 V
AVeez Shunt Regulator Load Regulation Vpp =48V, Igc = TmA to 35mA L 250 mV
Vo) INTV¢c Supply Undervoltage Lockout INTVcc Rising, Vpp = INTV¢e ([ ] 2.3 2.6 2.69 V
Vpp(uwL) Vpp Supply Undervoltage Lockout Vpp Rising, INTV¢c Open L 24 2.8 3 v
VDDI2G(RST) Vpp 1°C Logic Reset Vpp Falling, INTV¢c Open ® 1.7 2.1 v
Veci2c(RsT) INTVcc I2C Logic Reset INTVcc Falling, Vpp = INTVce ® 1.7 2.1 V
SENSEA N
ISENSE+(HI) 48V SENSE* Input Current SENSE*, SENSE", Vpp = 48V ° 100 150 pA
Shutdown ® 1 PA
ISENSE=(HI) 48V SENSE™ Input Current SENSE*, SENSE™, Vpp = 48V ° 20 HA
Shutdown ® 1 PA
ISENSE+(LO) 0V SENSE* Source Current SENSE*, SENSE™ = 0V, Vpp = 48V ® -10 HA
Shutdown ® -1 pA

2946fa

LY N

SE#H: www.linear-tech.co.jp/LTC2946

3


http://www.linear-tech.co.jp/LTC2946
http://www.linear-tech.co.jp/leadfree/
http://www.linear-tech.co.jp/tapeandreel/

LTC2946

o 32 EFREHEE DRBEZRKRT . TNLIIME Ta = 25°C TOIE, FEETHREVIBRD. Vpp = 4V ~ 100V, (Note 2)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
ISENSE (LO) 0V SENSE™ Source Current SENSE*, SENSE™ = 0V, Vpp = 48V L] -5 HA
Shutdown ® -1 pA
ADC (SENSE*, SENSE™ = 0V, 100V) (Note 5)
RES Resolution (No missing codes) (Note 7) ® 12 Bits
TUE Total Unadjusted Error (Note 6) ASENSE (C-, I-Grade) ® 0.6 %
ASENSE (H-, MP-Grade) ° *0.7 %
SENSE*, Vpp (C-, I-Grade) ° *04 %
SENSE*, Vpp (H-, MP-Grade) L] *0.5 %
ADIN (C-, I-Grade) ° £0.3 %
ADIN (H-, MP-Grade) ° +04 %
Vs Full-Scale Voltage ASENSE (C-, I-Grade) ® | 1018 102.4 103 mV
ASENSE (H-, MP-Grade) ® | 1017 102.4 103.1 mV
SENSE*, Vipp (C-, I-Grade) ° 102 102.4 102.8 Vv
SENSE*, Vpp (H-, MP-Grade) ® | 1019 102.4 102.9 Vv
ADIN (C-, I-Grade) ® | 2042 2.048 2.054 Vv
ADIN (H-, MP-Grade) ® | 204 2.048 2.056 Vv
LSB LSB Step Size ASENSE 25 pv
SENSE*, Vpp 25 mV
ADIN 0.5 mV
Vos Offset Error ASENSE (C-, I-Grade) ° *2.1 LSB
ASENSE (H-, MP-Grade) L] *3.1 LSB
SENSE*, Vpp ° *15 LSB
ADIN ° +1.1 LSB
INL Integral Nonlinearity ASENSE ® 2.5 LSB
SENSE*, Vop L] +2 LSB
ADIN ° +2 LSB
> Transition Noise (Note 7) ASENSE 1.2 UVRMS
SENSE*, Vpp 0.3 mVRms
ADIN 10 HVRMS
tconv Conversion Time (Snapshot Mode) ASENSE ® | 624 65.6 68.8 ms
SENSE*, Vpp, ADIN ® | 312 328 34.4 ms
Rapin ADIN Input Resistance Vpp =48V, ADIN = 3V L] 3 10 MQ
CLKIN, CLKOUT, GPIO
VCLKIN(TH) CLKIN Input Threshold ® 0.7 1 1.3 V
foLkingmAX) Maximum CLKIN Frequency ® 25 MHz
[CLKIN(IN) CLKIN Input Current VeLkin = 5V ® 5 10 HA
lcLkouT CLKOUT Output Current Vewkin = 0V, Verkout = OV (] -70 -100 -130 HA
Vapio(TH) GPIO Input Threshold Vepio Rising ® | 106 1.22 1.32 Vv
VGPIO(HYST) GPI0 Input Hysteresis 36 mV
VaPio(oL) GPIO Output Low Voltage Igpio = 8mA L] 0.15 0.4 Vv
lGPIo(IN) GPIO Input Leakage Current Vepio = 5V ° 0 +1 uA
1’C1 %7 x—A (Vpp = 48V)
VADR(H) ADRO, ADR1 Input High Threshold ° 1.9 2.4 2.7 Vv
VADR(L) ADRO, ADR1 Input Low Threshold ® 0.3 0.6 0.9 v
|ADR(IN) ADRO, ADR1 Input Current ADRO, ADR1 =0V, 3V ° *13 LA
|ADR(IN,2) Allowable Leakage When Open Py +7 uA
Vop(oL) SDAQ, SDAO, Output Low Voltage Ispao, I5DAD = 8mA ® 0.15 0.4 V
ISDA,SCL(IN) SDAI, SDAO, SDAQ, SCL Input Current SDAI, SDAO, SDAQ, SCL =5V L] 0 *1 HA
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o 32 EFREHEEDRBEZRRT 5. TNLIIHE Ta = 25°C TOIE, FEFETHRVIBRD. Vpp = 4V ~ 100V, (Note 2)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VSDA,SCL(TH) SDAI, SCL Input Threshold ° 1.5 1.8 2.1 Vv
VsDA SCL(CL) SDAI, SCL Clamp Voltage Ispar, IscL = 3mA ® 59 6.4 6.9 v
PCAYIT=ADILZVY
fscL(MAX) Maximum SCL Clock Frequency ® | 400 kHz
tLow Minimum SCL LOW Period ® 0.65 1.3 Us
tHIGH Minimum SCL HIGH Period ® 50 600 ns
tBUF(MIN) Minimum Bus Free Time Between (] 012 1.3 Us
STOP/START Condition
tHD,STA(MIN) Minimum Hold Time After (Repeated) o 140 600 ns
START Condition
tsu STAMIN) Minimum Repeated START Condition ° 30 600 ns
Setup Time
tsu,sToMIN) Minimum STOP Condition Setup Time L4 30 600 ns
tHD,DATI(MIN) Minimum Data Hold Time Input ® -100 0 ns
tHD,DATO(MIN) Minimum Data Hold Time Output ® | 300 600 900 ns
tsu,DAT(MIN) Minimum Data Setup Time ° 30 100 ns
tsp(mAX) Maximum Suppressed Spike Pulse Width ® 50 110 250 ns
tRsT Stuck Bus Reset Time SCL or SDAI Held Low ® 25 33 ms
Cx SCL, SDAI Input Capacitance (Note 7) 5 10 pF

Note 1: #ESI RAEIRICRRE SNIELZBZZ AN RET/NA RITKEWIEHE 5220
BN B D, REAICDIc > THENRREREZHFICETE. TINAADEBEEFRICEEE
E5Z2BNDH 2.

Note 2: EVICHRNALERIFETIEET Do SERDBRVRD £ TOEERFT TV REH%E
[cLTW\3,

Note 3: B+ - LF 2L —FHYINTVee BV ER/IN5.8VICHIBR T %, 2OE %58V LD
BWBRICRZATI2ETINA RZEBIET2EENDLHD. COEVIE Bz 35mA KT
[CHIRT ZIEMEN U KDEVWEBEICREICERTHIENTES,

Note 4: &Y 5> 7HYSCLE LUV SDAI > Z /N5 V ICHIRT %, cNE5DEYZI SV T
EDBWEBREICRTATI2ETIN\A RZEET2EENNH D, COEVIE, Bz 5mAR
WICHIR T 2EMEN LT EOBVWERICREICERI HIENTE S,

Note 5: ASENSE DTE £ 13 VSeNSE* — VSENSE™ T52.,

Note 6 : TUE = (ACTUAL CODE — IDEAL CODE) /4096 * 100% T3 %, ZZ T IDEAL CODE (& 0V @
O—R0& Vs DIEFRI— R 4096 £ @2 ERNS5KHS5NZI—R,

Note 7:F%EHIC K> TIREESNTH D TAMI TONZL,

RN RESF 1T

Vpp BIRETR INTVee BIRER INTVec DEFRLFa2L—>3Yv
1000 ‘ 900 | 52
900 NORMAL 800 NORMAL ——————
/
— /
< 800 /4/ < 700 o =
= = :
& 700 & 600 2
[a= ~ ~ [a= ~ ~ = 5.0
3 2 4 = —
o o
3 A SHUTDOWN a 5 SHUTDOWN T = 44
22 20 -
20 15 48
0 20 40 60 80 100 2 3 4 5 6 0 2 4 6 8 10
Vpp SUPPLY VOLTAGE (V) pois00r INTVgG SUPPLY VOLTAGE (V) juus e LOAD CURRENT (mA) .
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RENERERFIE

INTVgc v > bh-LF¥al—%

INTVgc DAALFaL—o3Yy afFlL¥al—yay SENSE AHQER
55 6.40 100
= 80
=
5 50 = 6.35 =3 SENSE*
E ] // : %
S =
g E T e 4/
5 45 S 6.30 x 40
2 S / 3 ,/
[ [} [N}
jun | o %)
S g / = 20
(&) w
=) = %)
2 40 6.25 i SENSE™
= ———————————————
= / 0
35 6.20 -20
0 20 40 60 80 100 0 10 20 30 40 0 20 40 60 80 100
Vpp SUPPLY VOLTAGE (V) . INTVgG SHUNT CURRENT (MA) o, cos SENSE VOLTAGE (V) st 605
ERDYV—AXERIVIBD SCL/SDAI D & s s GP10. SDAO. SDAO D& fa ik
ADRERE VIVTEBRELETER “LEEEEEER
3.0 6.6 0.4
25 — 6.5
L/ 03
2.0 < 64
= = //”’— s /
= oS pl
<15 = 6.3 pragii 302
= Z A 8 /
a =
1.0 = 62 /
I 0.1
05 F—— 6.1
0 6.0 0
-10 -5 0 5 10 0.01 0.10 1.00 10.00 0 2 4 6 8 10
IADR (HA) 2046 607 ILoaD (MA) 2046 608 lop (MA) 2046 609
ADC D ARFAEEERZ= (ADIN) ADC DFESFEEHR 4 (ADIN) ADC D5 FEE#R T4 (ADIN)
0.10 0.3 03
0.2 02
0.05
- g 0.1 i 0.1
Sy 2 . 2
= — S 5 0
(&)
S — 01 01
-0.05
-0.2 -0.2
-0.10 -0.3 -0.3
0 1024 2048 3072 4096 0 1024 2048 3072 4096 0 1024 2048 3072 4096
CODE CODE CODE

2946 G11 2946 G12
2946 G10
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RN REYF 1

ADC D2 FRFAEE22 (ASENSE) ADC D& FEE R (ASENSE) ADC D5 FEE KR 1% (ASENSE)
0.2 0.3 03
0.2 0.2
0.1
2 0.1 | \
9 )
o =
2 0 a 0
0.1 ~
R 02 02
0.2 -0.3 -0.3
0 1024 2048 3072 4096 0 1024 2048 3072 4096 0 1024 2048 3072 4096
CODE CODE 2946 G14 CODE 2946 G15
2946 G13
BL3EREIHTS BRLZEEICHIZERRE ADRESEHEICH-ZERIRE
RERZ Oy I BiKE FPoTDAT7EYRRITR PoTOA7EYRNRUTK
2545 8 8 : : :
INITIAL CALIBRATION DONE AT Vy = 48V
- / NO CALIBRATION THEREAFTER
pu
= 2544 PN 6 1 6
> N
o _ CALIBRATION / _ /
= o o
] %) OFF/ »n /
3 2543 =4 =4 /
2 e / e CALIBRATION
e & / S OFF /
S 2542 AN &2 / b o
= \\ £ | CALIBRATION v 5 | CALIBRATION /
= ON / ON -
5 2541 0 —= 0 f———
= L—"
254.0 - -2
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 0 25 50 75 100
TEMPERATURE (°C) s TEMPERATURE (°C) e COMMON MODE VOLTAGE (V) ...
E/33% CLKIN BB #icxd3 ERZAEy Oy I AiEEIC
Vpp BIRER %93 ADC ZEiaRER
1050 100 FoNAPSHOT MEASUREMENT OF ADIN
/ —_
< 1000 - z 80
= / =
o= / =
& 950 - Z 60
3 3 \
> & \\
=
23 =
@ 900 ,/ 8 1 AN
\
850 20
0 5 10 15 20 25 100 150 200 250 300 350 400

foLkin (MHz)

INTERNAL CLOCK FREQUENCY (kHz)
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B> aE
ADIN:A/D 2>/ X—=%D AT, WD A/D 2>73—%1%, GND
F7XINTVec 2R HEL LTOV~2.048VDETZMEL

F AL WA 7 RicER LT, 26l T7 7Y
r—aviER D rarDFEIZSBIMLUEI D,

ADR1. ADRO:I’CT/NA A+ 7RLAAS, ZRHDE V%
INTVce 7213 GND IZEERE 3 50>, BIRDEFICTHIET,
A9 DD T RFLADI L I DICRESINET, 6. 77
TV — a0 s arDFE1ZBMLUTUEI Y,

CLKIN: Z7av 7 AS1, WD £5% 7y 7 2§ 2854,
7o RICERLET, FEEE BT 2123, AT oK ELTE
IREsZEE T 20 MM ey 7 TRIA 7L ET,

CLKOUT : 71y 7)1, T DK FEIR AR IS I Bl L &
IR LZWISAIE B O FICLE T,

BH/INYR i BHAAY FRBABOEETH, TNAADT TV
FIZEGHLTODLFnEYA, REDOBIEREZS 512X, R
1fE D PCB SEISICEEHE L £7,

GND: 7NAZAD 75 F,

GPIO1 : LA A (A—=7"> - FLAv), A 721
AN TEET, AL WA I v PR L%
T, i, TP 7 = avifiu ok sy arnkor s
HHLTZ &,

GP102: A (A—=T"> - FLA V), IWHDH 1 AJD
FRTF AT F 2L —FNDTFa L —Tay A
F—7N(ACC) ELTHERTEE T, AL RV &HIET T
FlicEee L3, . 7 70— avEauoxr sy a
YDEIEZRL LI,

GPIO3 : WH A I (=7 - FLAY) DI, AT,
¥ 7213 ALERT & L CHERR TE %9, ALERT & L THERR L 7285
B T7ANVIBRETEES IV RICIVY I &, RAL -
AV —FICEGEERLET, 740 T —MI RS5BX
UNFE8ITRTEEBN ALERTL Y A DOWINT HEY b2ty b
THIETAR—ININET, HHLZWEAIZZ 7V FIC
P L9, S, T 70— aviER o7 avo
RIS TUEI Y,

INTVge : NERIKE IR AT /1, 2O E XS~
DOFFEICHERL 9, (KEEBIROERE AT, Vpp lcHEHi S
NLYEOEREELE»6DY =7 L ¥ 2L —% Flzlds v
YhelXalL—FouINpIHKTEET, 2.7V ~58V
DOEIEPHEHAE RS 1F, HEZOEVITER LTI,
INTVce Z BB IR GG 3 5854, Vpp EY %2 INTVc
IZEE S E T, Vpp 234V ~ 100V DEIF IR IN TS
B4, INTVec 1 Z 25001 B8 1 B K 10mA % LG T & 2 N ER
EAL X 2L =7 D5V ) 9, HICEWERE T,
Fod7a—F - bARRY =B EREA L. INTVec Z 6.3V
e b L X2l —FELTHHTEES, v b L2
L — & &% 35mA A HIR T 231 E 72 T BEIRIEZ AL
T, BIHZINTVccllBf LT, COEYDEBHED2.5VE
T3 & AREETy 777 MRS ADC % T4 AT—7LL
9, 2OV ET TV RDORICOAPF L EDNA S A« av T
VYRR LTS, AMEBEMFEET 25413 v —7
BEMEDT=0, 0.220F L EDRA SR aryF o3 2 LT
{72300,

SCL:I’)C 8271y 2 A1, SDAIEY DT —# %, SCLDIL
L EBD Iy TE 7 AV ERIZS T T RENET, 2
DEVNZ, wAY ~avra—5DF—7 v aLr7yHhick->
THREI X3 §, SCL & Vpp £72 X INTVee DI, A4
FDOINT Y 7T EYLE 7 I BRI A EETT, SCLOEHIE
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F1.LTC2946 DT/\A R -7 RLRIEE

FIA R LTC2946 D
StEA 7 RLZ (165&) TFINAR-PRLA (25&) 7RLA-EY
h ab ab a4 a3 a2 al a0 R/W ADR1 ADRO
Mass Write GC 1 1 0 0 1 1 0 0 X X
Alert Response 19 0 0 0 1 1 0 0 1 X X
0 CE 1 1 0 0 1 1 1 X H L
1 DO 1 1 0 1 0 0 0 X NC H
2 D2 1 1 0 1 0 0 1 X H H
3 D4 1 1 0 1 0 1 0 X NC NG
4 D6 1 1 0 1 0 1 1 X NC L
5 D8 1 1 0 1 1 0 0 X L H
6 DA 1 1 0 1 1 0 1 X H NG
7 DC 1 1 0 1 1 1 0 X L NC
8 DE 1 1 0 1 1 1 1 X L L
T2, LTC2946 DL I RIDFRLAERE
LYRY- Bl
7RLA LYR9%4 EEFAH RE T7xIb
00h CTRLA R/W Operation Control Register A 18h
01h CTRLB R/W Operation Control Register B 00h
02h ALERTH R/W Selects Which Primary Faults Generate Alerts 00h
03h STATUST1 R Primary Status Information 00h
04h FAULT1 R/W Primary Fault Log 00h
05h POWER MSB2 R/W Power MSB2 Data XXh
06h POWER MSB1 R/W Power MSB1 Data XXh
07h POWER LSB R/W Power LSB Data XXh
08h MAX POWER MSB2 R/W Maximum Power MSB2 Data 00h
09h MAX POWER MSB1 R/W Maximum Power MSB1 Data 00h
0Ah MAX POWER LSB R/W Maximum Power LSB Data 00h
0Bh MIN POWER MSB2 R/W Minimum Power MSB2 Data FFh
0Ch MIN POWER MSB1 R/W Minimum Power MSB1 Data FFh
0Dh MIN POWER LSB R/W Minimum Power LSB Data FFh
0OEh MAX POWER THRESHOLD MSB2 R/W Maximum POWER Threshold MSB2 to Generate Alert FFh
OFh MAX POWER THRESHOLD MSB1 R/W Maximum POWER Threshold MSB1 to Generate Alert FFh
10h MAX POWER THRESHOLD LSB R/W Maximum POWER Threshold LSB to Generate Alert FFh
11h MIN POWER THRESHOLD MSB2 R/W Minimum POWER Threshold MSB2 to Generate Alert 00h
12h MIN POWER THRESHOLD MSB1 R/W Minimum POWER Threshold MSB1 to Generate Alert 00h
13h MIN POWER THRESHOLD LSB R/W Minimum POWER Threshold LSB to Generate Alert 00h
14h ASENSE MSB R/W ASENSE MSB Data XXh
15h ASENSE LSB R/W ASENSE LSB Data X0h
16h MAX ASENSE MSB R/W Maximum ASENSE MSB Data 00h
17h MAX ASENSE LSB R/W Maximum ASENSE LSB Data 00h
18h MIN ASENSE MSB R/W Minimum ASENSE MSB Data FFh
19h MIN ASENSE LSB R/W Minimum ASENSE LSB Data FOh
1Ah MAX ASENSE THRESHOLD MSB R/W Maximum ASENSE Threshold MSB to Generate Alert FFh
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1Bh MAX ASENSE THRESHOLD LSB R/W Maximum ASENSE Threshold LSB to Generate Alert FOh
1Ch MIN ASENSE THRESHOLD MSB R/W Minimum ASENSE Threshold MSB to Generate Alert 00h
1Dh MIN ASENSE THRESHOLD LSB R/W Minimum ASENSE Threshold LSB to Generate Alert 00h
1Eh Vin MSB R/W ADC Vy MSB Data XXh
1Fh Vin LSB R/W ADC Vy LSB Data X0h
20h MAX Vin MSB R/W Maximum Viy MSB Data 00h
21h MAX Viy LSB R/W Maximum Viy LSB Data 00h
22h MIN Viy MSB R/W Minimum Viy MSB Data FFh
23h MIN Viy LSB R/W Minimum Vy LSB Data FOh
24h MAX Viy THRESHOLD MSB R/W Maximum Vy Threshold MSB to Generate Alert FFh
25h MAX Vy THRESHOLD LSB R/W Maximum Vy Threshold LSB to Generate Alert FOh
26h MIN Viy THRESHOLD MSB R/W Minimum V|y Threshold MSB to Generate Alert 00h
27h MIN Viy THRESHOLD LSB R/W Minimum Vy Threshold LSB to Generate Alert 00h
28h ADIN MSB R/W ADIN MSB Data XXh
29h ADIN LSB R/W ADIN LSB Data XO0h
2Ah MAX ADIN MSB R/W Maximum ADIN MSB Data 00h
2Bh MAX ADIN LSB R/W Maximum ADIN LSB Data 00h
2Ch MIN ADIN MSB R/W Minimum ADIN MSB Data FFh
2Dh MIN ADIN LSB R/W Minimum ADIN LSB Data FOh
2Eh MAX ADIN THRESHOLD MSB R/W Maximum ADIN Threshold MSB to Generate Alert FFh
2Fh MAX ADIN THRESHOLD LSB R/W Maximum ADIN Threshold LSB to Generate Alert FOh
30h MIN ADIN THRESHOLD MSB R/W Minimum ADIN Threshold MSB to Generate Alert 00h
31h MIN ADIN THRESHOLD LSB R/W Minimum ADIN Threshold LSB to Generate Alert 00h
32h ALERT2 R/W Selects Which Secondary Faults Generate Alerts 00h
33h GPIO_CFG R/W GPIO Configuration 00h
34h TIME COUNTER MSB3 R/W Time Gounter MSB Data3 XXh
35h TIME COUNTER MSB2 R/W Time Gounter MSB Data2 XXh
36h TIME COUNTER MSB1 R/W Time Counter MSB Data1 XXh
37h TIME COUNTER LSB R/W Time Counter LSB Data XXh
38h CHARGE MSB3 R/W Charge MSB Data3 XXh
39h CHARGE MSB2 R/W Charge MSB Data2 XXh
3Ah CHARGE MSB1 R/W Charge MSB Data1 XXh
3Bh CHARGE LSB R/W Charge LSB Data XXh
3Ch ENERGY MSB3 R/W Energy MSB Data3 XXh
3Dh ENERGY MSB2 R/W Energy MSB Data2 XXh
3Eh ENERGY MSB1 R/W Energy MSB Data1 XXh
3Fh ENERGY LSB R/W Energy LSB Data XXh
40h STATUS2 R Secondary Status Information 00h
41h FAULT2 R/W Secondary Fault Log 00h
42h GPIO3_CTRL R/W GPI03 Control Command 00h
43h CLK_DIV R/W Clock Divider Command 04h
E7h MFR_SPECIAL_ ID MSB R Manufacturer Special ID MSB Data 60h
E8h MFR_SPECIAL_ID LSB R Manufacturer Special ID LSB Data 01h
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F<3. CTRLALY X% (00h) :FHAHHL /EEZAH
Evk LYR5% Bk F7AILk
CA[7] | ADIN Configuration | [1]=ADIN Measured with Respect to INTV¢¢ 0
[0] = ADIN Measured with Respect to GND
CA[6:5] | Offset Calibration Offset Calibration 00
Configuration [11] = 1st Power-Up or Use Last Calibrated Result
[10] = Once Every 128 Conversions
[01] = Once Every 16 Conversions
[00] = Every Conversion
CA[4:3] |Voltage Selection [11] = SENSE* 11
[10] = ADIN
[01] = Vop
[00] = ASENSE**
CA[2:0] | Channel [111] = Snapshot Mode (Channel Defined by CA[4:3]).No Power, Energy or Charge Data Generated 000
Configuration [110] = Voltage Measurement Once Followed by Current Measurement Indefinitely*
[101] = ADIN, Voltage, Current Measurement at 1/256, 1/256 and 254/256 Duty Cycle, Respectively*
[100] = ADIN, Voltage, Current Measurement at 1/32, 1/32 and 30/32 Duty Cycle, Respectively*
[011] = Alternate ADIN, Voltage and Current Measurement*
[010] = Voltage, Current Measurement at 1/128 and 127/128 Duty Cycle, Respectively*
[001] = Voltage, Current Measurement at 1/16 and 15/16 Duty Cycle, Respectively*
[000] = Alternate Voltage, Current Measurement*
FR—U> T E— RICBWT CA43] CREESNZ B,
** ASENSE(00) Z3#IRLT, RFv 7 ¥ 3y h-E—R1) UADF v RIVERERIRUIHE . BET -5 FEICE—REBHO VL I RIRDEICE S,
R—U> 7 - E— REHERT BHIE. ASENSE BEIR LAV EEHEEET B,
4. CTRLBL Y X% (01h) : A HUL /EZAH
Evh LIRS % Bt F7#Ib
CB[7] | ALERT Clear Enable Clear ALERT if Device is Addressed by the Master 0
[1] = Enable
[0] = Disable
CB[6] | Shutdown [1] = Shutdown 0
[0] = Power-Up
CB[5] | Cleared on Read Control FAULT Registers Cleared on Read 0
[1] = Cleared on Read
[0] = Registers Not Affected by Reading
CB[4] | Stuck Bus Timeout Auto Wake-Up | Allows Part to Exit Shutdown Mode When Stuck-Bus Timer Is Reached 0
[1] = Enable
[0] = Disable
CB[3:2] |Enable Accumulation [11] = Reserved 00
[10] = Follows ACC State (GPI02, See Table 9)
ACC High, Accumulate
ACC Low, No Accumulate
[01] = No Accumulate
[00] = Accumulate
CB[1:0] |Auto-Reset Mode/Reset [11] = Reset All Registers 00
[10] = Reset Accumulator (Time Counter, Charge and Energy) Registers
[01] = Enable Auto-Reset
[00] = Disable Auto-Reset
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#<5.ALERT1 LY X4 (02h) :SiArH L /EEAH

Evhk

LIZ5%

BiE

T7#Ibk

AL1[7]

Maximum POWER Alert

Enables Alert When POWER > Maximum POWER Threshold
[1] = Enable Alert
[0] = Disable Alert

0

AL1[6]

Minimum POWER Alert

Enables Alert When POWER < Minimum POWER Threshold
[1] = Enable Alert
[0] = Disable Alert

AL1[5]

Maximum lsgnse Alert

Enables Alert When Isense > Maximum Isgnse Threshold
[1] = Enable Alert
[0] = Disable Alert

AL1[4]

Minimum Isense Alert

Enables Alert When Isense < Minimum Isense Threshold
[1] = Enable Alert
[0] = Disable Alert

AL1[3]

Maximum Viy Alert

Enables Alert When Viy > Maximum Vy Threshold
[1] = Enable Alert
[0] = Disable Alert

AL1[2]

Minimum Vy Alert

Enables Alert When Viy < Minimum Vy Threshold
[1] = Enable Alert
[0] = Disable Alert

AL1[1]

Maximum ADIN Alert

Enables Alert When ADIN > Maximum ADIN Threshold
[1] = Enable Alert
[0] = Disable Alert

AL1[0]

Minimum ADIN Alert

Enables Alert When ADIN < Minimum ADIN Threshold
[1] = Enable Alert
[0] = Disable Alert

< 6.STATUST1 L. 2% (03h) :Zed+ i L

Evhk

LIZ5%

BiE

T7#ILk

s1[7]

POWER Overvalue

POWER > Maximum POWER Threshold
[1] = POWER Overvalue
[0] = POWER Not Overvalue

0

S1[6]

POWER Undervalue

POWER < Minimum POWER Threshold
[1] = POWER Undervalue
[0] = POWER Not Undervalue

S1[5]

Isense Overvalue

Isense > Maximum Isgnse Threshold
[1] = Isense Overvalue
[0] = Isense Not Overvalue

S1[4]

Isense Undervalue

Isense < Minimum Isense Threshold
[1] = Isense Undervalue
[0] = Isense Not Undervalue

S1[3]

Vin Overvalue

Vin > Maximum Vy Threshold
[1]=Vin Overvalue
[0] = Vi Not Qvervalue

s1[2]

Vin Undervalue

VIN < Minimum Vy Threshold
[1] = Vin Undervalue
[0] = Vin Not Undervalue

S1[1]

ADIN Overvalue

ADIN > Maximum ADIN Threshold
[1] = ADIN Qvervalue
[0] = ADIN Not Overvalue

S110]

ADIN Undervalue

ADIN < Minimum ADIN Threshold
[1] = ADIN Undervalue
[0] = ADIN Not Undervalue
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&7, FAULTI LY R (04h) : 5o+ L / EEAH

Ewvhk LYZRY%

B

77k

F1[7] POWER Overvalue Fault

POWER > Maximum POWER Threshold
[1] = POWER Overvalue Fault Occurred
[0] = No POWER Overvalue Fault Occurred

0

F1[6] POWER Undervalue Fault

POWER < Minimum POWER Threshold
[1] = POWER Undervalue Fault Occurred
[0] = No POWER Undervalue Fault Occurred

F1[5] Isense Overvalue Fault

Isense > Maximum Isense Threshold
[1] = Isense Overvalue Fault Occurred
[0] = No Isense Overvalue Fault Occurred

F1[4] Isense Undervalue Fault

[sense < Minimum Isense Threshold
[1] = Isense Undervalue Fault Occurred
[0] = No Isense Undervalue Fault Occurred

F1[3] Vin Overvalue Fault

VIN > Maximum Vy Threshold
[1] = Vin Overvalue Fault Occurred
[0] = No Vi Overvalue Fault Occurred

F1[2] Vin Undervalue Fault

VIN < Minimum Vy Threshold
[1] = Vin Undervalue Fault Occurred
[0] = No Vjy Undervalue Fault Occurred

F1[1] ADIN Overvalue Fault

ADIN > Maximum ADIN Threshold
[1] = ADIN Qvervalue Fault Occurred
[0] = No ADIN Qvervalue Fault Occurred

F110] ADIN Undervalue Fault

ADIN < Minimum ADIN Threshold
[1] = ADIN Undervalue Fault Occurred
[0] = No ADIN Undervalue Fault Occurred

F<8.ALERT2L Y A% (32h) :FHAHH L /EZAH

Evhk LYRY4

BiF

T

AL2[7] | ADC Conversion Done Alert

Alert When ADC Finishes a Conversion
[1] = Enable
[0] = Disable

0

AL2[6] | GPIOT Input Alert

Alert if

GPIO1 Is Low When GP[7:6] = [01] (GPIO1 Input Active Low), or
GPIO1 Is High When GP[7:6] = [00] (GPIO1 Input Active High)
[1] = Enable Alert

[0] = Disable Alert

AL2[5] | GPIO2 Input Alert

Alert if

GPI02 Is Low When GP[5:4] = [01] (GPI02 Input Active Low), or
GPI02 Is High When GP[5:4] = [00] (GPI02 Input Active High)
[1] = Enable Alert

[0] = Disable Alert

AL2[4] | Reserved

AL2[3] | Stuck-Bus Timeout Wake-Up Alert

Alert if Part Exits Shutdown Mode After Stuck-Bus Timer Expires with CB[4] = 1

[1] = Enable Alert
[0] = Disable Alert

AL2[2] |Energy Overflow Alert

Alert if Energy Register Overflow
[1] = Enable Alert
[0] = Disable Alert

2946fa

LY N

SE#H: www.linear-tech.co.jp/LTC2946

29


http://www.linear-tech.co.jp/LTC2946

LTC2946

77V r—a v 1ER

AL2[1] | Charge Overflow Alert Alert if Charge Register Overflow 0
[1] = Enable Alert
[0] = Disable Alert

AL2[0] | Time Counter Overflow Alert Alert if Time Counter Register Overflow 0
[1] = Enable Alert
[0] = Disable Alert

<9.GPI0_CFG LY X% (33h) :FZAHHU /EZAH

Evhk LYZ9% B T7#AILb

GP[7:6] | GPIO1 Configure [11] = General Purpose Input, Active High 00
[10] = General Purpose Input, Active Low
[01] = General Purpose Qutput, Hi-Z
[00] = General Purpose Output, Pulls Low

GP[5:4] | GPIO2 Configure [11] = General Purpose Input, Active High 00
[10] = General Purpose Input, Active Low
[01] = General Purpose Output, GPIO = GP[1]
[00] = Accumulate Input

GP[3:2] | GPIO3 Configure [11] = General Purpose Input, Active High 00
[10] = General Purpose Input, Active Low
[01] = General Purpose Output, See Register 42h (Table 12)
[00] = ALERT Qutput

GP[1] | GPIO2 Output [1] = Pulls Low 0
[0] = Hi-Z

GP[0] Reserved 0

2946fa

30

S£4M: www.linear-tech.co.jp/LTC2946

LY N


http://www.linear-tech.co.jp/LTC2946

LTC2946

77 r—aER

<10, STATUS2 LI X% (40h) :Bed+H U

Evh | &R Bk TIAIb
S2[7] |Reserved 0
S2[6] | GPIOT State GP[7] | GP6] |H&AE GPIODRF—k 0
1 0  |GPIO1 Input = Active Low [1]=GPIO1 Low
[0] = GPIO1 High
1 1 |GPIO1 Input = Active High  |[1] = GPIO1 High
[0] = GPIO1 Low
S2[5] | GPIO2 State GP[5] | GPI4] | GPIODRT—h 0
0 0 |GPIO2 Input = ACC [1] = AGC High
[0] = ACC Low
1 0 |GPIO2 Input = Active Low [1] = GPIO2 Low
[0] = GPIO2 High
1 1 |GPIO2 Input = Active High  [[1] = GPI02 High
[0] = GPI02 Low
S2[4] | GPIO3 State GP[3] | GPI2] e GPIODZF—h 0
1 0 |GPIO3 Input = Active Low [1] = GPIO3 Low
[0] = GPIO3 High
1 1 |GPIO3 Input = Active High  |[1] = GPIO3 High
[0] = GPIO3 Low
S2[3] | ADC Busy in Snapshot Mode 0
S2[2] | Energy Register Overflow Energy Register Overflow 0
[1] = Energy Register Overflow
[0] = Energy Register Not Overflow
S2[1] | Charge Register Overflow Charge Register Overflow 0
[1] = Charge Register Overflow
[0] = Charge Register Not Overflow
S2[0] | Time Counter Register Overflow Time Counter Register Overflow 0

[1] = Time Counter Register Overflow
[0] = Time Counter Register Not Overflow

2946fa
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77V r—2aviER
=11, FAULT2L Y X7 (41h) :FHHHL /EEAH
Evh LIRS % Btk F7AIbk
F2[7] Reserved 1
F2[6] GPI01 Input Fault Indicates GPIO1 Was at Active Level as a General Purpose Input 0
[1] = GPIO1 Input Was Active
[0] = GPIO1 Input Was Inactive
F2[5] GPI02 Input Fault Indicates GPI02 Was at Active Level as a General Purpose Input 0
[1] = GPIO2 Input Was Active
[0] = GPIO2 Input Was Inactive
F2[4] GPIO03 Input Fault Indicates GPI03 Was at Active Level as a General Purpose Input 0
[1] = GPIO3 Input Was Active
[0] = GPIO3 Input Was Inactive
F2[3] Stuck-Bus Timeout Wake-Up Fault | With CB[4] = 1 0
[1] = Part Exited Shutdown Mode After Stuck-Bus Timer Expired
[0] = No Stuck Bus Timeout Wake-Up Fault Occurred
F2[2] Energy Register Overflow Fault Energy Register Overflow 0
[1] = Energy Register Overflow Fault
[0] = No Energy Overflow Fault
F2[1] Charge Register Overflow Fault Charge Register Overflow 0
[1] = Charge Register Overflow Fault
[0] = No Charge Overflow Fault
F2[0] Time Counter Register Time Counter Register Overflow 0
Overflow Fault [1] = Time Counter Register Overflow Fault
[0] = No Time Gounter Overflow Fault
&< 12.GPI03_CTRLL I X% (42h) : 5L / EEZAH
Evhk LIRS % Btk T4k
GC[7] | Alert Generated GPIO3AYALERT A E L TEBRMEINTWAIEA, 77— NERKIZ L ICTILT IV EN 0
%, ZNLANDIBE, ZOEYNIGPIOSICEEZEZ B\, ZOEY ML, 7Z7—ME
B, £ldEy MU NESATFhTWSEEEY SN2, EVNEY )T T 3ITIE,
2Clc&h 0 ZEAD,
GC[6] | GPIO3 Pull-Down Control GPIO3 ZRAH A E LTHIE 0
[1] = GPIO3 Pulls Low
[0] = GPIO3 Hi-Z
ZOMOBRDHZE. ZOEY MEGPIO3ICFEZ S Z R,
GC[5:0] | Reserved Read Only 00000b
£ 13.CLK_DIVL Y X% (43h) : AL /EEAH
Evhk LIRS # EfE T7xIb
CD[7:5] | Reserved Read Only 000b
CD[4:0] | Clock Divider Integer CLKIND ANY Oy VB C DEBOMETHRET 22 & T 250kHDEEY AT L 00100b

TOvIEERT %o

2946fa
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77 r—aER

R4 LIRAIDT—5 - TA— v FHHU/EEAH

LIZR%Y Evh(@) | Evh6) | Evh(GB) | Evh@) | Evr@) | Evb@) | EvR(A) | EvR(0)
ADC, Min/Max ADC, Min/Max Data (11) Data (10) Data (9) Data (8) Data (7) Data (6) Data (5) Data (4)
ADC Threshold MSB
ADC, Min/Max ADC, Min/Max Data (3) Data (2) Data (1) Data (0) Read as 0 Read as 0 Read as 0 Read as 0
ADC Threshold LSB
Power, Min/Max Power, Min/ Data (23) Data (22) Data (21) Data (20) Data (19) Data (18) Data (17) Data (16)
Max Power Threshold MSB2
Power, Min/Max Power, Min/ Data (15) Data (14) Data (13) Data (12) Data (11) Data (10) Data (9) Data (8)
Max Power Threshold MSB1
Power, Min/Max Power, Min/ Data (7) Data (6) Data (5) Data (4) Data (3) Data (2) Data (1) Data (0)
Max Power Threshold LSB
Time Counter, Charge, Energy Data (31) Data (30) Data (29) Data (28) Data (27) Data (26) Data (25) Data (24)
MSB3
Time Counter, Charge, Energy Data (23) Data (22) Data (21) Data (20) Data (19) Data (18) Data (17) Data (16)
MSB2
Time Counter, Charge, Energy Data (15) Data (14) Data (13) Data (12) Data (11) Data (10) Data (9) Data (8)
MSB1
Time Counter, Charge, Energy Data (7) Data (6) Data (5) Data (4) Data (3) Data (2) Data (1) Data (0)
MSBO
MFR_SPECIAL_ID MSB Data (15) Data (14) Data (13) Data (12) Data (11) Data (10) Data (9) Data (8)
MFR_SPECIAL_ID LSB Data (7) Data (6) Data (5) Data (4) Data (3) Data (2) Data (1) Data (0)

&®15, AV —LIRAYDRTHREY MBI DEFE

CA6:5] RIEW CAI2:0] RIER N
XX 110 4098.5
1 011 4099.75
010, 101 4098.5098
001, 100 4098.5806
000 4099.3333
10 011 4099.7355
010, 101 4098.5097
001, 100 4098.5800
000 4099.3549
01 011 4099.6429
010, 101 4098.5092
001, 100 4098.5758
000 4099.2692
00 011 4099
010, 101 4098.5049
001, 100 4098.5397
000 4098.8571
Time/LsB=N+ "Lk DY
fCLKIN

or N« 4ys if internal clock used.
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REERS AR

IXINF—BLUETEINERARABAE=T (TAT—KJKA)

Rsns
Vin D20 Vout 3.3v
2.7V T0 5.8V {"N“W 0.5A
ADIN  SENSE*  SENSE™ INTV¢g
Vbp SCL
Py SDA
” ADR1 SDAI WP
::0 14F LTC2946 SDAO —]
' ALERT —
ADRO GPIO3 INT
3.3V
GND GND
= %2: 1 2seman
ACCUMULATE—— GPI02 GPIO1 GP OUTPUT -
CLKIN CLKOUT
0—”:”—0
—L_Cc3 Xi —L_C4 X1: ABLS-4.000MHz-B2-T

L 33pF

L 33pF

POWER FOR REVERSE PATH = CODEapy x CODEypp TO BE PERFORMED BY yiP
CA[7] =1, SEE TABLE 3

O—Y+1 RREICKZ -8V VR TLDEN, B TRILF—-FE=F (1.5kHz PCA > H Tz —R)

IC? %m %RS ;ﬂ £R2
“TO0WF Sk S1k S20k S 20k 3.3V

Vee

0—| -

SR8 <RI %mo %RH
Vpp  INTVgg ADRT 047k > 047k S 10k S 10k S 10k

: Voo
GPIO1 SCL ; i‘& ;

LTC2946 T
GPI02 SCL
SDAI I
CLKOUT ;I R\i_*_
CLKIN Ve uP
MOCD207M
GND + , SDA
|
$
ADIN SDAD T Ii
ADRO ! INT
|
v 4@ GND
GPI03 ALERT - ! 2946 TA03
SENSE~  SENSE* MOCD207M
Vv
Vee L%ML Vout CA[4:3] = 01, SEE TABLE 3
—48V INPUT Rsns
NC = NO CONNECT 0.2

2946fa
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R A

WS DERIRELEE A DDNATFZERUTHILN= Y ViEEZERIEL.
TOvF T A4 A—-RZFEFRULTT—9ZFEFT 3.
Fa7IINT—DERFELCIRILE—-EZH

, V5vGEN VIN1 V5VGEN Ving
vV O%sts; RS R13 R14
IN1 ’
Iy Vours 100k 4 7k 100k 4.7k
SENSE*  SENSE GPOTA QGREEN GPO2A QRED
Vbp
—IWF LTC2946 Gp101 — GPo1A GREEN: Vi1 OK = RED: Viy1 OVERLOAD — 3.3V

o INTVg GPI02 [— GPO2A V5VGEN

%Rg, R6 R7

S390 GP103 31k 2Tk HopL-063L

T ADIN SDAO Voo

i
O1WF 1 apRo SCL oq s
ADR1 |

aND SDAI 04 ¢

= CLKIN CLKOUT| eep GND
‘ |:|| SHORT! =
| [
X1
i —L_cs
= =
V5VGEN_ -
J_C4 >
SR8 SR4 HopLosaL
L 02F RsNs2 Sik Sk HCPL-063 - iISV
Ve 0.02Q y ;- cc
T2
48V o _I_:'R Do SDA
SENSE*  SENSE™ |
Voo CLKIN L DO INT
——F LTC2946 ALERT I o GND
= \ ¢ INTVgg | 2946 TAOT
%2;% | P SDAI % v
ADIN S
R2 ™ SDAO VsvGEN Ving Vsvaen Ving
18.2k —T—0.1yF GPI03 R15 R16 R17 R18
100k 10k 100k 10k
ADRO GPIO1 [— GPO1B
T GND GPI02I—GPo28 GPO1B QUGREEN GP02B QRED
= CLKOUT f— NC
GREEN: Vjyp OK == RED: V2 OVERLOAD ==

X1: ABLS-4.000MHz-B2-T

GPO1A, GPO2A, GPO1B AND GPO2B ARE CONTROLLED BY MICROPROGESSOR WRITING COMMANDS TO LTC2946s VIA 12C
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REERS AR

200V RSV I N ERFBRTBODICINTVc v b Lxal— 5 ZRWc-48ViBEER

BOATLDEN. B TRILF—-EZF

—48V _
RTN %
RsHUNT R12
S2 x5k IN SERIES
10002 0 o1
M
v PZTA42  1N4148WS
R5 I—N—. 3.3V
S 732 m :LCZ o
DD 14F
INTVge P 3 %RB R9 %mo ZR11
Ve 0.47k S0.47k S1k % Sk
ADRA 0.47k < < <
Ve - Vbp
L _c1
—1F LTC2046  SCL * 04 fﬂ T soL
ADIN SDAI o< | P
b3 GND ' & SDA
ADRO GPIO1 j— FANON
[~ OUTPUT HCPL-063L
C3, 33pF 3.3V
TEMP v
! CLKIN GPI02 — MONITOR ce
INPUT k}
—x1 SDAO :
|
C4, 33pF |> -
o—l CLKOUT GPIO ALERT 'Y':l& GND
Pl 3 .GND 2946 TADS
SENSE~  SENSE* HCPL-063L 6
VEE L A 2
—-48V INPUT Vour
Rsnis
0.02Q
X1: ABLS-4.000MHz-B2-T
CA[4:3] = 10, SEE TABLE 3
LTC2946 %= 1 D{ERA L. X1V EBEREAN. B IRILFX— =49, KLUV 2 REFREHE=Y
Rsns1
Vin 0.02 Voutt 3.3V
0V TO 100V 7“’“"? 5A
SENSE*  SENSE™
ADRO CLKOUT f—NC
L
= GND SCL
CLKIN DAl |—e
02 ITeooas |
——0.1F SDAQ
ALERT _
ACCUMULATE —] GPI02 GPI03 INT
ADR1 83V
R4 GND
Voo 2k J_ 2946 TAOG
GPIOA GP OUTPUT 1
INTVgg  ADIN
Ving K’ AA -2 Vout2
2.7V T0 5.8V 0.5A (8-BIT)

Rsns
0.25Q

CA[7] =1, SEE TABLE 3

POWER FOR SECONDARY SUPPLY = CODEapy x CODEypp. TO BE PERFORMED BY 1P
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R A

6V~ 300V D/\A1 Y REH, EfF. IV IRILF—-FE=¥

Rsnis
y 0.02Q
IN ("w:\ Vout
SENSE*  SENSE
‘[ Vbp
INTVge
'K’ 71* L
54V — LTC2946-1
GPIO1 SeL
R1 GPI02
%5 P SDA
ADIN
ACPL-064L
$§0k — cLkout FoD 3.3V
Vee
- ADRT R. _| M2
SDAO : BS170
ADRO ! __
* 'li INT
ALERT GND
ol
CLKIN GPI03 GND 6 2046 TAO7
GND ACPL-064L {7
_ FGND
1 M1
BSP135
03
BSP135 2N3904
R5
10k CA[7] = 1, CA[4:3] = 10, SEE TABLE 3

* DDZ9689, DIODES, INC.
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REERS AR

12V, 50AE

Vin
12V

Rsns
0.002Q, 5W

i )
—T0.22F

Vbp
INTVge
ADR1
—1_C2
—T—0.1yF
ADRO
GND

ACCUMULATE ——| GPI02

CLKIN

vt vt
DIVA ouT

LTC6930-8.00
DIVB

DIVC
GND GND

SENSE*

LTC2946

SENSE™
ADIN f—VapIN
SCL
SDAI > 4
SDAO —I
GPIO3

3.3V

CLKOUT |— NC

]

L

RTN —¢-

$R6

< 750k

$R12

< 6.04k

B L

-4V ~-500V QL EFEEBROEN. B, TRILFX—-E=F (10kHz IC1 57 —2R)

R4
2k
GPIO1 GP OUTPUT

I 2946 TA08

VEe

Rsns
0.02Q

S —

uP

SDA

=
=i

GND

2946 TAO9

Vbb
— cLkout
—1 GPIo1 -
LTC2946
1 Gpio2 |
SDAI |
ADIN ! *
V JRY
CLKIN E
MOCD207M
GND
v
ADRT T+
SDAO :
|
o ALERT L4 % | I;
GPI03 =B
SENSE~  SENSE* MOCD207M

CA[4:3] =10, SEE TABLE 3

\Y%
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INyr—2
B DIy —IRIEICDVWTIE. hitp://www.linear-tech.co.jp/designtools/packaging/ B UL TLIEE L,

00000000

DE Package

{

0.70 £0.05

t

+0.05 1 330 120_05 R

2.20 0.05 1-7707;0.657(**** i

| {
T ‘ - PACKAGE
00000000 -+
‘ ‘«0.25 +0.05
—> l<—0458SC
<~—— 315REF —>]

RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS
APPLY SOLDER MASK TO AREAS THAT ARE NOT SOLDERED

4.00 +0.10
(2 SIDES)
1 R=0.05
‘ TYP
|
) ‘ ~ |300:0.10
B (2 SIDES)
PIN 1 -0 !
TOP MARK
(SEE NOTE 6) \
I
0.200 REF 0.75 +0.05
M:i 0.00-0.05

—

NOTE:

4

16-Lead Plastic DFN (4mm x 3mm)
(Reference LTC DWG # 05-08-1732 Rev @)

R=0.115

TYPW
|

0.40 £0.10

'

JUUU0WOU

B

|
~<~—— 3.30 ‘10.10 ——

T AN

f

K

3.15 REF |
BOTTOM VIEW—EXPOSED PAD

1. & JEDEC /\yr — Y44 M0-229 D/\—2 3> D/\) T— 3> (WGED-3) £ LTIRE

2. MIFRTERFREBD

3. INTDOWERFIUA—RL

4. )y 7 —VERDEH/ Y ROTECEFE-I RO\ ZEFZWN
FE-ILRDNNUE (B ULBNIL) YA RT0.15mm ZiBR RN &

5. BH/\Y REFEHEAYFETS

6. fEHNT DEH /Sy T —Y O LHEEEAOEY 1 DMIBOSEITBE RN

1701010 | [ PIN 1 NOTCH
v \ 2] R=0200R
w 0.35 x 45°
DOOOMOY] miren
(DE16) DFN 0806 REV 0
8 I

7*‘ <—0.23 £0.05
—> |=<—0.45BSC
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INr—2

B DIy —IRIEICDVWTIE. hitp://www.linear-tech.co.jp/designtools/packaging/ B UL TLIEE L,

MS Package

16-Lead Plastic MSOP

(Reference LTC DWG # 05-08-1669 Rev A)

0.889 +0.127
(.035 =.005)
joooooag-—&
a s
DI]I][II]J] [Fll |
030520088 | | 0.50
(0120 =.0015) (0197)

TYP

BSC

RECOMMENDED SOLDER PAD LAYOUT

DETAIL “A”

O 254

_6°TY
¢
‘j 053 50.152

—|
(.021 =.006)
DETAIL “A”
0.18
(.007) 7
LJ - \ SEATING
T PLANE

NOTE:
1 PERIUX—=NU(AVF)
2. RIFHRTEFRRBD

4.039 0.102
(159 =.004)
(NOTE3) 0.280 +0.076
1615141312110 |9~ (011 =.003)
1 OAAAEAARI ™
woig| | |
(-193 =.006) (NOTE 4)
O
12345678
1.10 0.86
(.043) (.034)
MAX REF
017-027 || 4 0.1016 200508
(.007T;P.01 0 s (.004 =.002)

3. PEICIFE—IVRD/INY REER, Foldr — bDNUZEFRN
E—ILRD/NY ZZHER &F o3 — h D/ IE &Y+ R7T0.152mm (0.006") ZBA B\ &
4. PEITE ) —REO/N\U F R ER 2 & F 40
U—RREID/\N EFclFREERIE, &5 R T0.152mm (0.006") ZBZ B\ &
5. ) —RDEE (BZ& DY — R OEHE) IF85&A0.102mm (0.004") TH B &

(oteny 1T
BSC

MSOP (MS16) 0213 REV A
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SRET B E

REV | Bft |BE R—UBS
A 315 |ZEMERFDTZ70Y#EEE, 1
ISENSE(LO)” DERHZIELE, 4
RsHunT DR ZIELE, 16

2946fa

V=7 77/8Y = 2—KRL—vavPIITRETIHERBE#»OBETEZLDLEEZTEDETH, ZOMAHICBT2EHBIX
‘ ’ Llnff\p —PIBVFERA, T, ZZICERRINARIFEEREMERTF LoV AL LT UM LEEA, 2B, HARFEOERHZ 4 1
TECHNOLOGY HETHLHBHRITT, GTIE, 2, SUSBEELTOARWEADH ) T, RN HERIID T RB OIEGERT— 5> — FTBVL L LET,



LTC2946

i <
ZZER SR B)
L=IL-ky - L=ILOEA. EfFf. BV IRILF—-E=4H
oo
Vin y 3.3V
0V TO 100V 7“’*’? Vour
SENSE*  SENSE™ R S R2 SR3 Voo
2.7VT0 5.8V Vpp ADIN VapIN 2k &2k > 2k
INTVge SCL b SCL yp
ADR1 SDAI 9 SDA
LTC2946 |
—1_C2
T . ALERT
ADRO GPI03 NT
GND 3.3V
= R4 GND
2k J_ 2946 TAO2
ACCUMULATE =—— GPI02 GPI01 GP OUTPUT L
CLKIN CLKOUT B
lb—lDl—O
——03 V! X1: ABLS-4.000MHz-B2-T
TIT33pF I 33pF
e 1] O
REES
HAES 5 RA JERR
LT®2940 HhsXOERE=Y AR £5% DEIEIL, 4V ~ 80V B
LTC2941 PCAy TV A= 2.7V ~5.5VEIE, 1% DAL
LTC2942 PCy TV H AR = 2.7V ~55VEIE, 1% DEM, EIE. BIOMRE
LTC2943 EEITE ANy TV A= 3.6V ~20V #iff. 1% D3 ﬁ . Ei. BLOMRE
LTC2945 PO PCEE=Y 0V ~ 80V HifE. 12E vk ADC. +0.75% TUE
LTC2990 PCAVY 7 2—AEWD 77y NEE, BIE, BT =% |3V~55VEfE, 14y + ADC
LTC4150 =V NI F [Ny TN RS —=Y 2.7V ~8.5VEI{E, BT R A~Da -5
LTC4151 PCiilffloEEEdmRs L ErEE=% 7V ~80V EIfE. 12y MBS, +1.25% TUE
LTC4215 PCE=VEERENE . S v F vl -k ke 8E'w N ADC. EIiHlIIRE L ONZ2 A Bii% e nlhe,
ATy 7 ™Meay ba—7 2.9V~ 15V EfE
LTC4222 PCEZIHBEME. Ta7 b F v 2 -hy b 277+ [10EY  ADC. EitHlRE X O A B2 L TTHE.
avre—3 2.9V ~29V
LTC4260 PCE-IHEEMNE, EOEEITLRY M ATy 7 8Ev M ADC. EififlRE L OV A% AT HE.
ayviru—3 8.5V ~ 80V Hh{E
LTC4261 PCE-HEEMNE ADOEEILERY 2Ty 7. 10EY FADC, 70—k bRuY— 22 AE % O hg

avia—7

2946fa

42

VZ7T0/8I—K%ASH

T102-0094 R FRXHEXACEHEI3-6ICEH T/ \—2EIL8F
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