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M R AR TER

(Note 1. 2)
EIREE EYDFEEER
VDD vt -0.3V~100V INTVCC oo -10mA~ 35mA
INTVcc (Note 3) .....—0.3V ~5.8V &7zl Vpp + 0.3V D& 5 SCLL SDALL.oceeeeeeee e 5mA
7FrAJ ANEE SDAO. SDAO. GPIOT ~4 ... 20mA
SENSEN*L SENSEN ..o -1V~100v BMEIv> oY aVIREEHHE
SENSEN* & SENSEN D ..o AV ~1V LTC2992C .....cooveiereeeeceteeee e 0°C~70°C
ADRO. ADRT .. -0.3V~7V LTC29921 ..o -40°C ~85°C
GPIOT ~ 4 -0.3V~7V LTC2992H ... -40°C~125°C
FUGIANIEHEE RIFREEE...c.oooovveeeeiiens -65°C ~150°C
SCL. SDAI(NOLE 4) .vvvvvvvveveeeeeeeeeorressssons -03V~59v Y—NEEGEMF 10%)
SDAO. SDAQ. GPIOT ~4 ..o, 0.3V ~7V MS IS AT = D P 300°C
EYEE
LTC2992 LTC2992
TOP VIEW
SENSE1™ ;1;| S @‘i SENSE2™ 0P VIEW
SENSET" 21 | | o] sensea® SENSE1™ 1 116 SENSE2™
aPiot |3 | | [14] GPi02 SENSE1* 2 15 SENSE2*
GPIO3 | 41 : 4 I i13] P04 GPIO1 3 114 GPIO2
A R o G
ADRO [ 61 | | [11] SpAO ADRO 6] 11 SDAO
INTVg |7 | | 1] soai NTec 75 H 30 sow
Vop | 81 ~————’ [ g]scL »
MS PACKAGE
DE PACKAGE 16-LEAD PLASTIC MSOP

16-LEAD (4mm x 3mm) PLASTIC DFN
Tymax = 150°C, 6ya = 43°C/W, 64c = 5.5°C/W
EXPOSED PAD (PIN 17) PCB GND CONNECTION IS OPTIONAL

Tumax = 150°C, 644 = 120°C/W, 6y¢ = 21°C/W

LTC2992-1

TOP VIEW
SENSE1™ [ 1] S 16 SENSE2™
SENSE1* [ 2] | : 15] SENSE2*
a0t [37 | | 114 GPI02
ePio3 [ | | 73] apioa
ADR1[5] | | 2] GND
ADRO [ 67 | | [11] SDAO
INTVge |7 | | 0] sal
Vpp [ 81 ~————/ 1 9]scL
DE PACKAGE

16-LEAD (4mm x 3mm) PLASTIC DFN
Tymax = 150°C, 64a = 43°C/W, 0y¢ = 5.5°C/W
EXPOSED PAD (PIN 17) PCB GND CONNECTION IS OPTIONAL

LTC2992-1

TOP VIEW
SENSE1™ 13 116 SENSE2™
SENSE1* 2 115 SENSE2*
GPIO1 3O 114 GPI02
GPIO3 4O 113 GPIO4
ADR1 5 112 GND
ADRO 6] 111 SDAO
INTVge 7 110 SDAI
Vpp 8 19 SCL
MS PACKAGE

16-LEAD PLASTIC MSOP
Tumax = 150°C, 644 = 120°C/W, 6y¢ = 21°C/W
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FOETEER  http:/www.linear-tech. co.jp/product/LTC2992¢orderinfo

Fa—7 T=7FPVR)=l | BREV—-FVI* Nyir—3y R
LTC2992CDE#PBF LTC2992CDEATRPBF | 2992 16-Lead (4mm>x3mm) Plasfic DFN 010 70
LTC2992IDE#PBF LTC2992IDEFTRPBF | 2992 16-Lead (4mm>x3mm) Plastic DFN ~40C 10 85°C
LTC2992HDE#PBF LTC2992HDEFTRPBE | 2992 16-Lead (4mm>x3mm) Plastic DFN ~40C 10 1257
LTC29920DE-1#PBF LTC2992CDE-#TRPBF | 29921 16-Lead (4mm>x3mm) Plastic DFN 0Ct0 70
LTG29921DE-1#PBF LTC2992IDE-T#TRPBF | 29921 16-Lead (4mmx3mm) Plastic DFN ~40C 10 85°C
LTG2992HDE-1#PBF LTC2992HDE-1#TRPBF | 29921 16-Lead (4mmx3mm) Plastic DFN ~4UC 10 1257
LT62992CMS#PBF LTC29920MS#TRPBF | 2992 16-Lead Plastic MSOP 0C10 70
LTC2992IMIS#PBF LTC2992INIS#TRPBF | 2992 16-Lead Plastic MSOP ~40C10 85°C
LTC2992HNIS#PBF LTC2992HMSFTRPBF | 2992 16-Lead Plastic MSOP 40101257
LTC2992CNS-1#PBF | LTC2992CMS-T#TRPBF | 29921 16-Lead Plastic MSOP 010 70
LTC2992IMS-1#PBF LTC2992IMS-1#TRPBF | 29921 16-Lead Plastic MSOP ~40°C 10 85°C
LTC2992HMS-1#PBF | LTC2992HMIS-1#TRPBE | 29921 16-Lead Plastic MSOP 40101257

BICAWEMERESHE TRESINDT/ A RICDWTIE, Bt F a3t REBEICSEVWEbE LIV, VREY L—REHEFERKO IV TFOINILTHIIENET,
S BT OB —F > J DOFERICDUWTIEL hitp:/www.linear-tech.co.jp/leadfree/ & ZEE 2 X L\,

T PR U—)LDOEROFEMICDULTIZ, hitp://www.linear-tech.co.jp/tapeandreel/ = Z B < f2E W\,
—ED/ Y — I #TRMPBF R EBD L\ I8 E D BRFE R 28 U T 500 B AD DY —IL THEHETIRET T,

ERHRHE
o FILEMEIV v U a Y RERBORBEZRRT Do ZNRUMNIE Ta = 25°C TODE, FEELHZRVBRD, Vpp = 3V~ 100V, (Note 2)
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vibp Vpp Input Supply Voltage ® 3 100 V
Vee INTVcc Input Supply Voltage ® 2.7 5.8 V
Ipp Vpp Supply Gurrent Vop = 48V, INTV¢c Open ® 1.2 1.6 mA
Shutdown L] 25 50 HA
lce INTVcc Supply Current INTVee = Vpp =5V ® 1.0 1.4 mA
Shutdown ® 25 50 pA
Vec(Lpo) INTVcc Linear Regulator Voltage 8V < Vpp < 100V ([ ] 4.6 5 54 V
ILoAD = OmA
AVe(LDO) INTVcc Linear Regulator Load Regulation 8V < Vpp < 100V ° 100 250 mV
ILoaD = OmA to 10mA
Veez Shunt Regulator Voltage at INTV¢g Vpp =48V, lgg = 1.5mA ® 5.8 6.2 6.7 V
AVgcz Shunt Regulator Load Regulation Vpp =48V, Igc = 1.5mA to 35mA o 250 mV
Veo(uvL INTV¢e Supply Undervoltage Lockout INTV¢c Rising, Vpp = INTVce o 2.2 2.5 2.69 Vv
Vbp(uvL) Vpp Supply Undervoltage Lockout Vpp Rising, INTVcc Open ® 24 2.7 3 Vv
Veci2c(RsT) INTV¢g 1°C Logic Reset INTVcc Falling, Vpp = INTVce ® 1.7 2.1 V
VDDI2C(RST) Vpp 1°C Logic Reset Vpp Falling, INTV¢c Open ® 1.7 2.1 v
SENSEA
ISENSE*(HI) 48V SENSE* Input Current SENSE*, SENSE~, Vpp = 48V ® 120 170 LA
Shutdown ® 2 LA
ISENSE ~ (HI) 48V SENSE~ Input Current SENSE*, SENSE -, Vpp = 48V ® 20 A
Shutdown ® 1 HA

SE#H: www.linear-tech.co.jp//LTC2992


http://www.linear-tech.co.jp//LTC2992
http://www.linear-tech.co.jp/leadfree/
http://www.linear-tech.co.jp/tapeandreel/
http://www.linear-tech.co.jp/product/LTC2992#orderinfo

LTC2992

o FLENMFEAIRBEEHEEDORBEZBRT Do TNLHMETa = 25°C TOIE, EFELHEVERD. Vpp = 3V~ 100V, (Note 2)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
ISENSE*(LO) 0V SENSE* Source Current SENSE*, SENSE~ =0V, Vpp = 48V L] -10 LA
Shutdown ® -1 HA
ISENSE~(L0) 0V SENSE~ Source Current SENSE*, SENSE~ =0V, Vpp = 48V ® -5 HA
Shutdown ® -1 LA
ADC
RES Resolution (No Missing Codes) NADC[7] =1 ® 8 Bits
(Note 5) NADC[7] =0 L] 12 Bits
Vrs Full-Scale Voltage ASENSE (Note 6) ® | 509 51.2 51.5 mV
SENSE* L] 102 102.4 102.8 Vv
GPIO ® | 2042 2.048 2.054 Vv
LSB LSB Step Size ASENSE 200 uv
8-Bit Mode SENSE* 400 mV
GPIO 8 mV
LSB Step Size ASENSE 12.5 uv
12-Bit Mode SENSE* 25 mV
GPIO 0.5 mV
TUE Total Unadjusted Error (Note 7) ASENSE ® +0.8 %
8-Bit Mode SENSE* L] 0.8 %
GPIO L] +0.8 %
Total Unadjusted Error ASENSE ® +0.6 %
12-Bit Mode SENSE* L] 04 %
GPIO L] 0.3 %
Vos Offset Error ASENSE, SENSE*, GPIO ® +1 LSB
8-Bit Mode
Offset Error ASENSE (C-, I-Grade) ® +21 LSB
12-Bit Mode ASENSE (H-Grade) L] *+3.1 LSB
SENSE* o 15 LSB
GPIO [ +1.1 LSB
INL Integral Nonlinearity ASENSE, SENSE*, GPIO ® +1 LSB
8-Bit Mode
Integral Nonlinearity ASENSE ® 3.5 LSB
12-Bit Mode SENSE*, GPIO L] +2 LSB
oT Transition Noise ASENSE 0.5 PVRMS
SENSE* 0.3 mVRmSs
GPIO 5 HVRMS
tconv Conversion Time (Snapshot Mode) ASENSE ® 3.9 441 43 ms
8-Bit Mode SENSE*, GPIO ® | (097 1.02 1.08 ms
Conversion Time (Snapshot Mode) ASENSE ® | 624 65.6 68.8 ms
12-Bit Mode SENSE*, GPIO ® | 156 16.4 17.2 ms
GPIO
VePio(TH) GPIO Pin Input Threshold Vigpio Rising ® 1.13 1.23 1.33 V
Vepio(oL) GPI0 Pin Output Low Voltage Igpio = 8mA ® 0.15 0.4 Vv
IgpI0 GPIO Pin Input Current Viop =48V, GPI0O = 3V ® 0 +1 pA
PCA %7 x—Z (Vpp = 48V)
VADR(H) ADRO, ADR1 Input High Threshold L] 1.8 2.4 2.7 Vv
VADR(L) ADRO, ADR1 Input Low Threshold L] 0.3 0.6 0.9 Vv
|ADR(IN) ADRO, ADR1 Input Current ADRO, ADR1 =0V, 3V L] +13 LA
[ADR(IN,2) Allowable Leakage When Open Y +7 uA
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BRI

® IEEFI v I3V RRBEEDRBEZERT Do TSNS Ta = 25°C TOfE, FEECHEVRD. Vpp = 3V~ 100V, (Note 2)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vop(ov) SDAO, SDAQ, Output Low Voltage IsDAO, [SDAD = 8MA ° 0.15 04 Vv
ISDA,SCL(IN) SDAI, SDAO, SDAD, SCL Leakage Current SDAI, SDAO, SDAQ, SCL = 5V ® 0 +1 HA
VSDA,SCL(TH) SDAI, SCL Input Threshold ® 1.5 1.8 2.1 v
VsDA,SCL(CL) SDAI, SCL Clamp Voltage Ispar, IscL = 0.5mA, 5mA ® 59 6.9 v
PCAVITI—=ADILIVY

fscLvax) Maximum SCL Clock Frequency ® | 400 kHz
tLow SCL Low Period ® 0.65 1.3 Us
tHIGH SCL High Period ® 50 600 ns
tBUF(MIN) Bus Free Time Between STOP/START Condition L 0.12 1.3 °s
tHD, STA(MIN) Hold Time after (Repeated) START Condition ® 140 600 ns
tsu, STAMIN) Repeated START Condition Setup Time ° 30 600 ns
tsu, STO(MIN) STOP Condition Setup Time ® 30 600 ns
tHD, DATI(MIN) Data Hold Time Input ® -100 0 ns
tHD, DATO(MIN) Data Hold Time Output ® | 300 600 900 ns
tSU, DAT(MIN) 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 L 25 33 ms
Cx SCL, SDAI Input Capacitance (Note 5) 5 10 pF

Note 1: HExd RAEIRICIEEH S NIBEEBZ D AN RIGT/I\A K FEHNIBEBES 20
BEED B D, e, REAICOI > TIENBREBEKEICIRT . T/\1 RDEEIEEHFMIC
BYEEEZDEETNDH D,

Note 2: EVICRNIADERIZLTIEET 2, SELNRVIRD, RTOERERY TV REE#E
[CLTW3,

Note 3: B v/ M- L ¥ 2L —FH INTVee B> %8RG8V ICHIBR T %, 2OE > % 5.8V LD
BVWBEICHRET 2L T/ REBETIB/NNH D, ZOE VI, Bt 35mA KHEICHIR
FRENENLUTC LDBEVBEICEREICERTZIENTES,

Note 4: Y T THSCLE KUV SDAI Y Z RISV ICHIBR S %, ChBDEYZEI TV T
SDBVWBEICRIAT 2T/ RA2BE T 2BNLH D, ZOEV I, Biie 5mAFRTE
ICHIBRT ZIEMEN LT LDBVWBEICERLCHERTHIENTES,

Note 5: 52 EHC L > TIRAESNTHD TARENARL,
Note 6:ASENSE D E & Vsense® — VSENSE TH B0

Note 7: TUEIZERDI— RIS B ADC D\ KRFRETH D, TILAT—ILD/IN—t> MEE
LTRENS,
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ADC Di5% (GPIO) ADC D& IEE 1% (GPIO) ADC D5 FEE#R 14 (GPIO)
0.50 03 : 03 :
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025 T
-
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< / 3 n
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INTVce £7213 GND | ’%fﬁ*‘?%# B D F F *3‘%’&1
HEERIDDTRFLADI L 1 DICREINE T, FflZ

T — /a/I*‘qf[}h@-lz7/a/0)?§3%ﬁﬂﬁlf((f:éfb)o
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E7DOH 2T T L — B L E T,

GND: FNA ZAD T F VR,

GPIO1, GPIO2 : H A1 (A =72 - FLAv), FHE I,
a2 AN FFTF =Y - avN—F AR THZE
PTEET, HHL VGRS 7 R LE T, 30X
(P77 —savif $|§'u0)'t’7/a/0)?§1872;§ﬂﬁbf<t
S\,

GPIO3 : LA (A =7 - FLA V) LA, vy
PRI F—8 Ay N— AT FFET— Y s TR

(DATAREADY) | *%B‘W% Z &P TE 7, DATAREADY
ELTHER L 7285813, ADC DWT N DT — ¥ 2358 AHLD
AJREIC R B & “L” 27 vFINBH 16us £721%128us D“L”

PNABH D ENFET, FHL WG EIZ 77 iR L%
T, HEE, T = a vl DRIy ar D18 S
LT,

GPIOA: NH A I GE—=7"v - FLA V), I, vy
IANN, T=%+av =% A, £71ESMBus7 7 —
(ALERT) ICHEHR§ 2 2 &S CE £ 9, ALERT & LTHERR L 7=
GEE, 7ANVEDFRETHET TV RICINT I I, R A
Feavbe—JIZ85E2HLET, 740V 7T —ME E T,
11, 13BLNISITRTIIICALERT LY AY DORIGE Y b %
Ly b TEIETARF—7NEINET, FHHALZERIZT 7V
NIcEEm L9, S, 7 70— a vy ay
DEISBLIV19 2SI LTI,

INTVge - WERIKEE B IR A/ i, 2O BV IZNER I~
DG fif—ﬁti?‘ KB HEEIEDERE AT, Vpp IZ#HE
SN ECEREEPSD) =7 - L X2 —%, /i

RN I/ﬂea.l/ DT NHDPICHER TEET, 2.7V~
5.8V OEIPEHAIREZ 51X, rﬁ&:o)ey CEE LT
W, INTVee 2T B> SGE T 5841k, VbpEV %
INTVcce iZE5t L £9, VDDﬁ‘SVNlOOV@ SR ISR S 1
TV 254, INTVec 3 7HBIRE IR 10mA 25 TE 5
NERIEFIL ¥ 2L — %D 5V IR D 9, HicE\ ERE
JE. 721370 —1 - bROY — 23S B4 1E. INTVee %2
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L EBD Iy TE T AV ERIIS T T RENET, Z
DENZ, wAY - avra—5DF—7 v - aLr7y k-
THRE X3 $, SCL & Vpp £72 1 INTVee DI, A4
FDOINT Y 7T LE 7 Z BRI A EETT, SCLOEH X
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Ao T 7 HNVETIE, K2alTRd kI, 29 LZKIEIZTADC
DEMT EIATObNE T, IZEAEDT IV —2 3 v Tl
CTRLA[7] v %112y FLTCTRLA L P A ICE AT

A SN FEE‘ZBZ%&(%&E(@%’M“T%%‘ Z0t%. K
2b x./Tﬁ'JZ“) I, PCEHEZIAAFEDERIZ 1R Y O IE

Db Ed,

T 7 AT, K2allnd LI, VADC2Y 62D A&
ZHEAINCOEI0HZzOHEFTL — P CIHRE=FLET, L
3o, FIHENEAT 2D SHz K DR WAL — LV

R EDAIMETZIFHMEICE =Y THENTEET, 2N
NDBA I, CTRLA4:B]ICK>TEZ I RRD A D ¥ %

1. CTRLAL Y R %|c &% ADC DIERL

ST EICED, ATHEHFL—F2E LT T EEA,
HHEAF vy « E—FIZBIT S, 30HzOH R HEFTL— T
DSENSE*E Y DE=AFERZZ T 2K 2c TR LET, DD
AN, BIIGUTAFy 7Y avh-2—Ricylh #2352
LILESTEZITAHAILENDTEET,

AFy T vaybh-E—F2HT2L GERL 1 EHTOERE
(SENSE1*, SENSE2*, GPIO1. GPIO2, GPIO3, %7:13GPIO4),

FALE R 72 28 r D H (SENSE1* & SENSE2F, F7:1%

GPIO1 £ GPIO2) %, BT — ¥ Z H i ICERIIGL T
HETLHZENTEET, AFy v ay MIERFITT DI
l&. CTRLA[:0]\CHWDOBEAND3EY - a—F2FHEZ
IAH, CTRLA[6:511201 ZH EZIAARE T, BHE T T 5L,
ADC 3211 ADC STATUSL ¥ 2% (#£10) DRHET 2Ly
F3y bINT FIL T —IDBFIHTELZ LRSI NE

BIT NAME OPERATION
CTRLA[T7] Offset Calibration | Offset Calibration for Current Measurements
[1] = Calibrate on Demand
[0] = Every Conversion (Default)
CTRLA[6:5] Measurement 11] = Shutdown
Mode [10] = Single Cycle mode
The VADC converts SENSE1*, SENSE2*, GPI01, GP102, GP103, GP104 once and stops.The IADCs stop after
one conversion.
P1 = SENSE1* x ASENSE1; P2 = SENSE2* x ASENSE2
[01] = Snapshot Mode
Snapshot Initializes Conversion on All 3 ADCs Simultaneously.
P1 = SENSE1* x ASENSE1; P2 = SENSE2* x ASENSE2
[01] = Snapshot Mode
Snapshot Initializes Conversion on All 3 ADCs Simultaneously.
CTRLA[4:3] Voltage Selection | CTRLA[4:3] VADC P1 P2
for Continuous
11 GPIO1, GPIO2, GPIO1 x ASENSET GPI02 x ASENSE2
Scan Mode GPI03, GPIO4
10 GPIO1, GPI02 GPIO1 x ASENSE1 GPI02 x ASENSE2
01 SENSE1*, SENSE2* SENSE1* x ASENSE1 SENSE2* x ASENSE2
00 (Default) SENSE1*, SENSE2*, SENSE1* x ASENSE1 SENSE2* x ASENSE2
GPIO1, GPIO2,
GPIO03, GPI04
CTRLA[2:0] Voltage Selection | CTRLA[2:0] VADC P1 P2
for Snapshot Mode |~ GPIOT, GPIO? GPIOT x ASENSET GPI02 x ASENSE2
110 SENSE1*, SENSE2* SENSE1* x ASENSE1 SENSE2* x ASENSE2
101 GPI04 ASENSE1/2 without P1/P2 updates
100 GPIO3
011 GPI02
010 GPIO1
001 SENSE2*
000 (Default) SENSE1*
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7 I)r—3viER

t t2 f3 t t5 ts t7 tg fg tio
POWER UP | 16.4ms | 16.4ms | 16.4ms | 16.4ms | 16.4ms | 16.4ms | 16.4ms | 16.4ms | 16.4ms |

VADC St * S2 G1 * G2 G3 * G4 St * S2 G1 *G2

IADC1 CAL 11 AND P1 CAL 11 AND P1 CAL

IADC2 CAL 12 AND P2 CAL 12 AND P2 CAL

(2a) Continuous Scan Mode with Calibration Every Cycle (Default)
81, 82, G1, G2, G3, G4: SENSE1+, SENSE2+, GPI01, GPI02, GPI03, and GP104
CAL: Calibration of Current Sense Amplifier
I1,12: ASENSE1, ASENSE2
P1, P2: POWER1, POWER2

WRITE 0x80 TO WRITE 0x80 TO
CTRLA REGISTER CTRLA REGISTER

VADC % S1 X S2 x G1 X G2 X G3 X G4 X S1 X S2 X S1 X S2 x G1 X G2
IADC1 % CAL X 11 AND P1 X 11 AND P1 X 11 AND P1 X CAL X I1 AND P1
IADC2 % CAL X 12 AND P2 X 12 AND P2 X 12 AND P2 X CAL X 12 AND P2

(2b) Continuous Scan Mode with On-Demand Calibration. CTRLA[7:0] = 0x80

WRITE 0x88 TO WRITE 0x20 TO
CTRLA REGISTER CTRLA REGISTER

VADC % S1 X S2 X S1 X S2 X S1 X S2 VADC % St X IDLE
IADC1 % CAL X 11 AND P1 X 11 AND P1 IADC1 % CAL X i} X IDLE
IADC2 % CAL X 12 AND P2 X 12 AND P2 IADC2 % CAL X 12 X IDLE

(2c) Continuous Scan Mode with On-Demand (2d) Snapshot Mode for Single Voltage. CTRLA[7:0] = 0x20
Calibration. CTRLA[7:0] = 0x88

WRITE 0x40 TO
WRITE 0x27 TO
CTRLA REGISTER CTRLA REGISTER
¢ \t1 1] 13 7} t5 ts t7
VADC % G1 X G2 X IDLE VADC s1 * s2 X 6 * G2 X 63 * G4 * IDLE
IADC1 % CAL X 11 AND P1 X IDLE IADC CAL 1 AND P1 IDLE
IADC2 % CAL X 12 AND P2 X IDLE IADC2 CAL 12 AND P2 IDLE

2992 F02

(2e) Snapshot Mode for Two Voltages. CTRLA[7:0] = 0x27 (2f) Single Cycle Mode. CTRLA[7:0] = 0x40

X2,
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I, ADCSTA AL =7 EN5DIE, Vpp & INTVec D
ERZNZNDEEFEay 777 L EEL DK Lo 7L
ETY, Vpp £ INTVee B Z DIEHE 2 PCY &y FL &
WIETH 221V LD EVE A, NEOTPC Y v 7138 i
léﬁﬁumkﬁ“%‘fﬁﬁbi? Z D%, W OREIEBEARE & [FAk
2 Vpp £7IXINTVec DEEDNE 5 &, ADC 1ZZ DAL
2992f
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7 7)r—3 g
TODCTRLAL Y AY DEREIHE>TEIEL £, £72. Vpp

EINTVee BZNFNDPCY ey FLEWEZ THBE, N
Wrcuyy B3y hENET,

YvyhIIv-E—R
LTC2992 121k, HOHEER DOV R\ vy by - E—F
PHLAAENTED, ZOE—FIZCTRLAL Y AYDE Y b
CTRLA[6:5]1C X > CHlfHl S F 3 (F£ 1), CTRLA[6:5]=11
ey T5E TRALARFY Yy YTV E—FITRD,
ADC, Y 7 7L v A WK =7 - L ¥ 2L —F D% E
Wil 9, 7272 LN PCANRIZT 7 T4 7IRAEZ - S, ADRI
EADROEVIZTFAAL—7NENZHDD, TAL A
7B ILENTPCNA - TRLAZHFFLE T, WL Y
A, WTNDHZONBZIREIL, PCA VY 7 2 —A% A L
TT77RATEET, ADCOEWAEFHEA 2 —T7NT BIC
CTRLAL Y A¥ DLy FCTRLA[6:5]1 %)y b LET, 7%
n 7 REOEIRDILS LD, R TOL YRS DNFIIRR:
SNET,

Ty bY Y ' — N CIRENZEIIRT 272D =7 -
LXal =Y TH A= NEINET, AT TFE T
7w 7 s EOIF T D IPC N AR EE A~ DFFE IS N =
7L FXaL =y ERFHLTWEEGAIR, Yy MU
EEICPCHEENRLONET, vy by - =K TT
2121, LTC2992 DF /)?47‘4’7/1/ ZkBVEy bBSHEITD
7. RIQE— FAREARVLEAIR, V7 7= 7 BIFSHIC,
CTRLA L ¥ A% ®D CTRLA[6:5] c: 1 Z2EZALIENTER
WEICLET, ZDEHI BTV —2 a v TLTC2992 D
T2 EW T2 EE L AR ML X 2L — 2 H
FTHIERMBLET, 2O FIAIHT 24 # 2w T3
72, AT LHERIRFIZCTRLB L Y A9 DE'Y  CTRLB[4]
ey b T HIEICED, PCDOTA VDL I 5T B REH
733ms KN E{ %L (PCICFEELTWALTC2992DY =7 -
L¥2L =% RoTe Yy MYV L EITRIZZED D
ZHIR) ., LTC29921k> vy b7 v « = F2HBINICHK T
FTHIENTEET, ALERTAL P AYIZE Y FAL4[4] 2k v
FFBIET, ZDARV MR L—=FIIT 7= T 5 X0ERT
ZFET,(E15) .oy Iy - =Rk, L ¥aL —
FT4 AL —7 N ZINHCIHE B SOuA RIHHIAE T L
ECN

GPIO E> D&KL

LTC2992121342DGPIOE > A3% 1), GPIO 10 CONTROL
LY AZ(FE18) THR LT, IWH A E LTS
LZEPTEET, CTRLAL Y AV 2R TS L12KD, 4
DDGPIOE Y DEHE% VADCTHIETH IR TEET,
GPIOI ~GPIO4E >V IZIZ, ZTNHDEVOELEEZE=SFT
228 —=FBHN, ZDOL FIWHIFEEHET1.23VTHD
Frle it 5413 GPIO STATUS L2 2% (#£17) DEw F GS[3:0]
POFAHTIENTEE T, ALERT4L P AFYDE Y b
ALAB:ZZNZ Yy FT52LI2LD, GPIOIL, GPIO2,
F7-13GPIO3DEIEN v L — ¥ D L il E (2
1.23V) #2726, 77— 2B R THIERTEET,

GPIO1, GPIO2, GPIO3, 8 X U'GPIO4 1, LA ELTL”
WKL TEZT, ZNDUNDOESIIEA Y E—F VAT
¥, GPIO3 %7 — % {58 7 HiJ1 (DATAREADY) & L Cfli
L. GPIO IO CONTROL L ¥ A% D GIO[5:4] Z M5 § % Z
EIZED, 32D ADC DT N DB atA Mo 72 HT LT —
FanT ENTEET, ZOHINEFREREREDY 16us F721%
128us DL SVADIEE, 7y F INIL"IREBDIEDWT
NTHPFENFEF A, ADC STATUS L ¥ 2% (£ 10) 1Z. T
HHINE=YEEOWT N ERLET, ZOLYAY I
A LIRHCZ Y 731, 7y F 3 “L7IRED 5 GPIO3 %
RIS DRERED A TOE T,

GPIO4 1, T7ANETIE, 77— b ARV EIDFET DL
L1275 SMBus 77— F (ALERT) H /1 TF, 77 —hF - AR
v E D37 E ZIZGPIO4 (ALERT) % “L”I2§ %121, GPIO4
CONTROLL ¥ 2% (#19) DGC[7T1 2y FLET, ZDOEY
27U T T 5L, GPIO4 (m)ﬁ“ﬁﬁﬁ&éﬁmi? GC[7]1%

TI7 =k ARVIEDFEETLRIY FENET, GC[6] %

v bLEE D HEBRIZGPIO4 XL I D £ 7,
rcovutyhk
FNA A%y FLTEFZ ANETHENZNEIICTS

728, LTC299213Y 7+ =7 - Ve MEREZ I Z T E T,
ZOHEHEIXCTRLB L Y A% D CTRLB[0] 2k Y T35 2 &“c
AF—=TNTHIENTEET(£6), ZOEY MIHBINIC
V7INET, BIEDfEDOT—4 - w)x&%f&%(é@m%ﬁ
LY AL, T 74V EDIREEIC) £y FENE T, ADCIZTH
W72 LTy MEICHEG IS > 7Y v 72T 0 ET, 2
UTT 7 AN OEER S TT,
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77)r—a ER
BIMEE BATEDIRH

LTC2992 %, EHDFIHEEZ &L oM EMZ, MISd
BHENRIA—=FDMINELUIMAXL P A% (F£4) IS
NTAMEE HEL L £ 9, 8T LRSS, A& A D i/ Ml £
TR AKEZEZTHIg 6, MINE72IEMAX LY A9 %
BFILVETHBFILET, MINL P ZY B LU MAX LY 283
V7L vy 235Dk, ADCHWEL P A ZHEHTHLE
72T, PCZ A LTADCL YA ICEZIAA TS E . MIN
LY AZEMAX LY A ITIFFE L £ A, &2 TOHE K
LTH L WE— 7R A 7V 2B 9 %1213, CTRLBL Y
A% DCTRLB[3] Xy FLE T (F£6), ZOEY MIHBIIC
2V7ENFT, L OE— 7R A 7V OHIEZiEIRT %
Ik, PCNARZAH LT, ROMINL Y AZIZETI2EE
IAB MAX LY RAZIZETORHEAATT, TNOEDL YA
Flk, ZNEFNRD ADZHEANE 1T HEHEIINET,

LTC2992 1%, BHDEHRAEL & O, WE SN/ 8T A=
WNITEMINBIOMAX LEWHEL P 2T (F4) bz T0F
BIRR AR EZIZPCa2y Ficks) 2y MFIZ, MAX
LEWEL P AZIZETHSRES L, /L EWEIZET
OICERESINT, MG EOEBEMNIITAAZ—7LINZET,
MIN LEWEL P AF EMAX LEWHEL P A8 1, PCNA%
NLTHEEOHNEICE /v /5L TEET,

ZAILNFS—RETAILNDVEY R

HEMEP RN LE L DR 50, IRALEWEL D EL
7% & LTC2992 13X IS %757 % FAULTI L ¥ 2% (#£8) .
FAULT2 L 2% (#12), FAULT3 LY 2% (£ 14) 12k v R L
F9,GPIOD AT — FMEHRE, ZDMhDA XY F 23547
% &, GPIO STATUS L ¥ 2% (£ 17) DHBAED AT —F AD3
EHIN, 74V EBFHAETLEFAULT4L Y A7 (#£16) 12
Iy FENET, 74V EFAERFICALERTIL Y 27 (7).
ALERT2L ¥ A% (3 11). ALERT3L ¥ ZA ¥ (F13). B &
NALERT4L ¥ 2% (F£15) Di%UEy "3y b I &,

GPIO4 EVIF“L IC ) 3, 77— bEIED RN, T7 7 —
MEZE7aban 07y a v ilEiMINTeET,

T T4 777 4V EERIE, FAULTL Y 2 DX T 5E Y
MZ0ZEXA LD, CTRLBL Y A DE Y F CTRLB[5] %
Xy 922 TY Ly FTEXT, EY FCTRLB[S] 22y FL
TGEE, 74V - LY RS ZGEATE WIETHLY RS
)ty FEIET, Vpp & INTVee 43, %m%“mﬂ“ T5IC
uyy 7 -Vey bLEWEZ T R[55I FAULT LY A
YDEEY MBIV T INET,

ADC D73 BREE & TR

PCEZAAIZVFIZES>TNADCL Y AY (F9) DE Y +
NADC[7] 2 ETHZEICLD, ADCOFFfiRRER 8y MC
WK 5E, ADCDEMEEZR FIFAZENTEEZT,

2. ADC D RREE B E

RESOLUTION 12-BIT 8-BIT
NADCI[7] 0 1
Conversion Time | SENSE*, GPIO 16.4ms 1.02ms
ASENSE* 65.6ms 4.1ms
LSB Step Size SENSE* 25mV 400mV
GPIO 0.5mV 8mv
ASENSE 1250V 200pV
*RFvTVavh-E—R
ADZHADEITHIC T REEDR L SN B L, ZDZHIIh

ENFT, AT vy« E— Tl FWCEDPT LA
ZR LW REE ML, ol it L9, 20l
NDBA, 115y, 28155, £3EmEIS0E QA7) D
FLOWAF Y7o ay bd %ﬁéhi? CTRLBL A% D
CTRLB[3] %2 PCNAZNLTRET S EICLD  E— 7 4FF
LY AZZY Ry FLTH %ADC@ TERERAHLT, E—7
REHEDTE M IRGET 2 L2 HESRL £ 7,

K 6l1RTEIC 8EY b E—FTOF—FDERIZ 12y
FoOW A ZILAEIC L T4y My EICHFEONET,

BEALYRYDE
E—K Evh
23:20 19:16 | 15:12 11:8 74 3:0
12-bit Data Data Data Data Data Data
8-bit Data Data Data Data 0x0 0x0

E—K Evk
15:12 11:8 74 3.0
12-hit Data Data Data 0x0
8-bit Data Data 0x0 0x0

6, 12EY k- E—RELVBEY - ET—RTOTF—YHR

2992f
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7V~ R
ADCDRTF—HARET—YERRETES
ADC STATUS L ¥ 2% (£ 10) 12, WL P 27 TOH Ll
EREROFAID T EEEZ R L, PCNAZA LT AHLS
n7-%12V &y X1 £ 9, GPIO3 %Z DATAREADY & L CHj
)ﬁ'@“%f BDFEMITOWTIE, TGPIO B v DR D7 a
VR LTOE T, LT — 055 AMRD nfigici o7 &
Z O DATAREADY D #EIfE%#FiHHT 272, ADC 233#ifE LT
ZHL 0562 X 7128 L E T, GPIO3 X AN S a1,
uBLLts TRONE KT, 16usDL" 7 SIVAEH LT —
ZRHILET, SIBXNS20 T =73t CILBIURE—
FBICHFTINDDT, h 8L t3 TIXGPIO3 7 LA RS
FHA, GPIO3IFHT LT = EEDITL Iy FIND LD
R INE T, 2NDMThbN DD te DRFTT, PC i
Hh 2= F23ADC STATUS L A I LTHEITINB L,
GPIO313Z D7y FIRED SIS NET,

JAAN—Y DR

GPIOY Y R TFUINEFELEI7Iul/E52E=473

DIHEHTEZNHE Y TT, AY ADC DT —* 77
Fr 2L 7GE6 T, BlEEOT e E5 L /A XD%
WTPHIEFEGPIOEY TCEZY ) VI THIERT 7
rr—2a ko TEREINBEAITIE, Z7aA— 7 H3
B2 EDHNET,

Tru G5 OREREEZ R T, LFDOWO0D
EEZHBLAZENTEET,

1. ENVWREFTE /A RDLNMES 2 YFIC T EEL $7,
Bl ZI1E, ENLRfE 513 GPIO3 TE=Y L, /A RAD%
WEFIETAA 2D K H 5 GPIO2/4 TE=Y 5 X
NZLET,

POWER UP
tH 1] t3 171

2. BEEEL GPIOHV%:@HH%%%}: SHBEEE AT
‘/%/ W2k, 7Iu 55 % GPIOE VT DT RA
<PV RIT ATV LET, WL 0.1uF DR R

T+§J <7,
3. RV TA T REEE TSIV T =L RLET,

4. %JEPCBTlE. 220D 75V FEORIC KIS DI N
gy T4 7G5 g ERILC, MY I
T 27 A ZADBRICHTEHICLE T,

MIAFER DR EHZOWTIE, T A 77 MBI 9 2Rt 5 0H
DI aNNATIMIERLET,

PCAV971—R

LTC2992 1%, WKL P AT 7 AT 570D, I*C/SMBus
H¥aDA V7 72 —A%HEATOET, K8IT, PCANRZ s
IR T =Y EE 7 A=<y bR LET,

LTC2992 13 Gt A L/ H EIAAAL —7 - TN AL LT,
SMBus@f\K}‘ AL N FPEEIAA, T—FiAH L,
—FHZXAAIv Lz R—FLET, £/, LTC2992
i3z\4but®7 & DAL EEZIAARD T HE 2L R
AL /EEAATCY FICHHIGLTWET, 7—FiiH
HU /B ZIAARZ IR AR L /EE AR 2l
TRGAENA AV WAL P AY « PRLAZFITL. N
%Bw/“xé? TRLR < RAVZIE NN DT —I D35 AEE
SNBTEICHEIMNC 12T A VIRV R LET, LYRY -7
RLADS0x97ITEET B L, 0x00ICR—)L « F—N—1L A7
YAV M2kl 9, STOPSAFIZL Y AT « PRLA - KA v
F7%0x00ICV vy FLET, LilDaery FOT—% 74—
2y b2 X8~ X 141278 L ¥ T, 0xE7 & £ O'0xE8 (MFR_
SPECIAL_ID) L Y A% Tld, XA bgiAH L a~=r Ro&iff
FHTELZLICHEREL UL (#£4),

t5 te t7 tg

VADC

S1 * S2 G1

G3 * G4 S1

IADC1 CAL [1 AND P1

( CAL 11 AND P1

IADC2 12 AND P2

CAL 12 AND P2

C

12 BUSES

WRITE
REG: 0x96 IDLE REG 0x32 IDLE REG 0x32 IDLE
DATA: 0x13 DATA: 0x00,

WRITE
REG: 0x96 IDLE
DATA: 0x33

READ
REG: 0x32 IDLE
DATA: OxFF

GPIO3

I

16ps PULSE

A

2992 FO7

B 7. GP103 = DATAREADY & LTHEAK
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77V r—3 v 1ER

PCTINA ADFP RLAIEE

F3ITRTLHIT, FIALAT—F - EVDADROE ADRI %
ffioT 9 DDELZPCANATRLAZRTEE Y, ADRO
& ADR1# INTVec £7213GNDICEH T 5070 —+D %
FIZLTINC), 7RLAD A4y b2 L £, (KE
Ty by =R TRLVADERIRAEIZ, 2F N4
BIRCEETZAEVICTyFENET, 7RL A Ev bab,
a5, BENad ZAFMIC 1101y FENTEY., & My
MEZR/WEY b7, LTC2992 13— FEHZAADIE 7 FL A
(1100110) bICHIBELET, T8, NR - 2R IEED
LTC299212, ZNZNDER 7 FLAREIZ 0 63, [F
RRCEHZIAL 2D CEE T, GPIO4 (ALERT) BV 37 4 —
FEXNTV YA, LTC2992 13 12E#E ) SMBus ARA 7 F LA

(0001100) bIZHINEL F T, FEflIc VLT, T7 77— M
Tubran Dy aviESHLUTEI W, RIFRDT 7 —
FAS2 WA LTC2992 13 ARA 7 FL AR LEH A,

START 5kt & STOP 544

PCANABTA PNV DY, SCL & SDA I & DIZH™IRREIZ A
DET, NR2RAFIZ, SCLZ“H IR L7 £ SDAZ“H”
6 “LIZEM S5 START S&HIC L > TGEE DB Ih 2 WAl
LET, PAYIFAL =7 LDEEZHTT 5L, SCLZ“H”IC
PREFL 72 L SDAZ“L" 25 “H” 1B X ¥ % STOP 4%
FATLET, ZOFEIC XD AN RIS 4, RDKLE % BHlh
TEET,

1
8 9 '
1
1 1
S P
L o4
L ] 1 ] 1 ] 1 ] L ] L ] 1 |
START ADDRESS RW  ACK DATA ACK DATA ACK STOP
CONDITION CONDITION
2 - n —_ —_ 2992 F08
8. I’CIc&kB—fxMBaT—Y{m%E
S| ADDRESS |W|A| COMMAND |A| DATA |A|P S| ADDRESS (W|A| COMMAND |[A| DATA |A| DATA |A|P
110a3:a0 [0]0 b7:h0 ofbzbofo) |, 110a3:a0 |00 b7:b0 0| b7:b0 | 0| b7:b0 |0

[] FROM MASTER TO SLAVE
] FROM SLAVE TO MASTER

A: ACKNOWLEDGE (LOW)
A: NOT ACKNOWLEDGE (HIGH) ~ S: START CONDITION
R: READ BIT (HIGH) P: STOP CONDITION

B9, 2UFIL-IXASDA/NA REZAHZTOARIIL

W: WRITE BIT (LOW)

2992 F10

10, U7+ INASDAT—REEAHZTORINL

S| ADDRESS [W|A| COMMAND |A| DATA | A| DATA |A DATA |A|P S| ADDRESS |W|A| COMMAND |A|S| ADDRESS |R|A| DATA |A|P
110a3:20 |0]0 b7:00 0] b7:b0 | 0| b7:b0 | 0 b7:b0 | 0 110a3:20 |0]0 b7:00 0| [110a3a0|1]0]b7:b0 |1
2992 F11 2992 F12
B11. 2UZIL-INZASDAR—IEZAHT7ORNII 12, 2UZ7IL-IXASDANA RrAHELZARIL
S| ADDRESS |W|A| COMMAND |A|S| ADDRESS |R|A| DATA |A| DATA [A|P
110a3:a0 [0]0 b7:b0 0| [110a3a0]1]0]b7:b0|0|b7:00]1
2992 F13
13, 2U7IL-IXASDAT—REZEHELZARIIL
S| ADDRESS [W|A| COMMAND |A|S| ADDRESS |R|A| DATA |A| DATA DATA [A|P
110a3:a0 |0]0 b7:b0 0| [110a3a0|1]0]b7:b0|0]b7:b0 b7:b0 | 1

2992 F14

®14, U7 INZASDAR—VEAHLZONIIL

2992f
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77— 3 1ER

y &AL AV LR AT S

LTC2992 DI’)CA v ¥ 7 = —AlZ. SCLIE 5 DBk Il
AFILTNR » FA VDK AN LR SN 2B L A
FyINA )y b IR TOET, 2DF 1=l SCL
F 721X SDAID T N DL IS % 5 L EfE % B#AR L. SCL
ESDAIDM ST HIC N T v 7’ &3 N5y FENET,
SCL %7213 SDAI DXL IC > T\ B2 33ms 8 A B &
AZ 9 IINA « ZAL2 DRI, NEIPCA v 72 —RE
SDAOEY DN Py 753 &y b ZIUTNADMRI
ENET, RO START 2= P CIEH B E0HE L £ 7,

Fo/IvY

TIIVyCIEFIERAZEAL =T DDAV Ry 2 — 271
EHZI., 7= DRENA B ZEINIE2ASEE
T, RARZRET I/ VY ray 7 2SOVADM, #3 SDA 7
AV £ T, LTC29921%, 9FHD 7y 7 « 447 )LT
SDATA Y Z“LICTHILET, T—FDEEBIRLTrY/
Vo P%RLET, AL—=7BSDAZ“H"DEFICLTT Y/
Vo PEIRE 7R E R AT DISTOP G 2 LR LTk fE 2
IETER[EEEDH D F T, PRI BAL =7 6T — ¥ %2325
LTCWBEEILR, vAID9OFEHD /Ty Y « LA TSDA 74
YEINT IV LC, T—=F  NA bDZEEAL =TI/ HH
777V EFITTIHENHNET, KN 2 Z(E
L7z, YAYIZSDATA Vv EH DEX (777 )P %R E
FIZ) STOP &2 FITL CGHEZK TLET,

g&Aa70R30

2 AZ1%, START Sefh £ Z2UHiK TEY FDAL—7 - PR
ZBXR0ITEY FENLRWEY Mo TESIARTER
BB L 9, 7 FL A4 E SN/ LTC2992 237 FL A » N A b
KN LTT7 7/ P RIBTE, vAZIZEHFZIARLDONEL
ARG AR N b EREELE T, LTC29921F 241
777V P%EIBL, RICFONIL Y AZ DT RL A« R4
YAZARY R N E Ty FLET, RIS, PRYIET—F -
NAFZED LTC299 IZHET 7/ )y PZIBRLTHh 6, LY
AZ T RLAFAVIDHETHIRL P AZ T — ¥ 2 EHEIA
AFET, PRIV — FEZAARFLIFINEEZ ARV
IZ&koT, ZDBBBIEHET =5  NA L2 RETIHE. F

7277 =% « NA FPLTC29N Ik >TT7 7/ Vv P&, LY
ARE T RVARA VI BHBNC1 7204 7YX R LT |
T, BEREFERRICT =D HESAEFNFE T, vAYDSTOPS:
H2RET2L, BZIARIEBKTL LY AY - PFLA -
RAVZIZ0x0012) 2y FENET,

sAadL7aral

VAH L, START G & Z4UTHEd TEY FDAL—7 - TFL
ABELN0ICEY FENLERWEY M ko>THAH LEIER
BB L £9, 7 FLRFEE SN/ LTC2992 237 KL A « /N A b
WKRLCT 220y P %IRTE, v AZ IEHEAH LA RONE
LAY ZRT Ay R NA M EEELET, LTC29921% 2
T2/ ) P %R L, RICFOHNEFL P AI DT FLA - R
AVFIAR YR N 2Ty FLET, RIT, AV IIKE
START $&fF1cfi & RAIW EY AN 112y F &3, iR
DIFBIFELFRCTEY FOT7 RLAZED £, LTC2992 137
IV B L, BRINLZLIPRAYONEZEELET, <
A PSTOP S 2 kBT E{5RIFHK T LET, 7— i
AHL A FOGEDIHIC, PRYPEEINIT—5 -
IWNAMZLTT 7/ Yy P%IET E, LTC2992 1lE KDL Y RS
DHNBEZENET, SARIDBT I/ )P %R LODITBRD .
LTC2992 1L A% « PRV A « RAVZ DAY X b a#k
L, 7T—% - A FEREREL DD ET, A HSTOP 544
ZRETHE, A LEIERHTL, LY AY - PFLA - R
AvZ130x0012V Y FENET,

7Z—hrEEZARL

ALERT1, ALERT2, ALERT3, % 7 |ZALERT4L ¥ A% N
DY) Y F 3y FENTOBEAIZ, 74V LIRS
(FAULTI1. FAULT2, FAULT3, ¥ X (NFAULT4) N @ \»§°
NHLDO7xNVE-Ev ey FENBENATT7—D3E
HENFET, ZOBERBICK ST, WA RRYIZED T 4L MT
Yo TT7 7= 2HE T EH0ZEINTEET, BRI AKIC
&, B TCDALERTL P AZ D7) 7 EN (77— MIETTH
AL —7)V), GPIO4 (ALERT) BV Z“H" I D ¥T, 77—
FOIA 2= 7N INTOIURE, WIET 57 4L FDFEAIRFIC
GPIO4 (ALERT) Ev 3L I VA SN ET, K 15123
TEIT, NR 2 RAFIET 77— MEE 7 FLA(0001100) b %
—HFEETEHIEICED, SMBusD 77— ME&7rhal
IZHE>TIRE L9, LTC2992 1%, 24X LTT N A AL
BDOT7FLAZAMILUTRE L, GPI04 (ALERT) &> Z fiffiX
L %7, £7, GPIO4 (ALERT) 71 >~ %, CTRLB[7] 23t > b
., LTC29N2 DMEED Ay & — P DI > T B 54
(RS ICHMBRSINET, MO ANV ENFEELIE
ZFAULT LY AF DR TETH, £7203T0D 7 AN B2 )7
ST S FEFRE T % £ T, GPIO4 (ALERT) {5 5 23O
“LAINTRBIEIZHDERA, T 7 AV EDED R LI
THOMFELTHAELTH, MIBTAFAULTL Y AY - Ev b
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77V r—a >V 1ER

DIV TINDLETEFTART 7 — FPERSINB L2 R
KT 2D T IERPBHETT,

ALERT
RESPONSE (R
ADDRESS

0001100 |1|0| a7:a0 1

DEVICE |7
ADDRESS AP

w
=

2992 F15

15, 2 UZIL-IXASDAFZ—hMIisEZARIIL

ARADS —FEEI N, AU ANRICHERINTVLEEED
LTC2992 7237 7 — b2 LT 546, WA 2 RAF 1%
GPIO4 (ALERT) 74 ¥ DMRIRINEETT7— ME 7 v b
INEREDRLET, D PCT—E L — a ik, B
SRR EDTNA A (P FLAED RN DRINGEE L
B EDRRARD T ANAL Z (7 FLAED R K) D3R IRE
LT,

I2C /N A DHAtig

BEHED [PC T34 ADYGHffkIZ, SDAE Y SR TH S
ESBEMEIC D 9, LTC2992/LTC2992-1 1%, EEH#ED IPC
SDA 74 >~ % SDAI (A1) & SDAO (/1. LTC2992) % 7=
SDAO (JHEH /1, LTC2992-1) 1243842 2 L ¢, ZDfHE
ZTELRTEHM LT LT, SCLIFANHMNEY THB 7%
&, IR 22 g 2 LB E L EH A, H O IR 1PC
77— a v CIELTC2992 2L, SDAI L SDAOEY
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R3. TINAR-FRLREEE

ADDRESS HEX DEVICE
DESCRIPTION ADDRESS* BINARY DEVICE ADDRESSING ADDRESS PINS
7-BIT  8-BIT ab ab a4 a3 a2 al a0 RW ADR1 ADRO
Mass Write 66 CC 1 1 0 0 1 1 0 0 X X
Alert Response 0C 19 0 0 0 1 1 0 0 1 X X
0 67 CE 1 1 0 0 1 1 1 0 H L
1 68 DO 1 1 0 1 0 0 0 0 NC H
2 69 D2 1 1 0 1 0 0 1 0 H H
3 6A D4 1 1 0 1 0 1 0 0 NC NG
4 6B D6 1 1 0 1 0 1 1 0 NC L
5 6C D8 1 1 0 1 1 0 0 0 L H
6 6D DA 1 1 0 1 1 0 1 0 H NG
7 6E DC: 1 1 0 1 1 1 0 0 L NG
8 6F DE 1 1 0 1 1 1 1 0 L L
H = Tie to INTVcc, NC = No Connect = Open, L = Tie to GND, X = Don't Care
*8-Bit hexadecimal address with LSB R/W bit = 0
7-Bit hexadecimal address with MSB a7 = 0
F4 LYRYDFPRLAEAR
REGISTER READ/ NUMBER OF
REGISTER NAME ADDRESS DESCRIPTION WRITE BYTES* | DEFAULT
CTRLA 0x00 Operation Control Register A R/W 1 0x00
CTRLB 0x01 Operation Control Register B R/W 1 0x00
ALERT1 0x02 Selects Which CHANNEL 1 Faults Generate Alerts R/W 1 0x00
FAULT1 0x03 CHANNEL 1 Fault Log R/W 1 0x00
NADC 0x04 ADC Resolution R/W 1 0x00
P1 0x05-0x07 POWER1 Data R/W 3 NA
MAX P1 0x08-0x0A | Maximum POWERT Data R/W 3 NA
MIN P1 0x0B-0x0D | Minimum POWER1 Data R/W 3 NA
MAX P1 0x0E-0x10 Maximum POWER1 Threshold to Generate Alert R/W 3 OXFFFFFF
THRESHOLD
MIN P1 0x11-0x13 Minimum POWERT Threshold to Generate Alert R/W 3 0x000000
THRESHOLD
I 0x14-0x15 | ASENSE1 Data R/W 2 NA
MAX 11 0x16-0x17 | Maximum ASENSE1 Data R/W 2 NA
MIN 11 0x18-0x19 | Minimum ASENSE1 Data R/W 2 NA
MAX 11 0x1A-0x1B | Maximum ASENSE1 Threshold to Generate Alert R/W 2 OxFFFO
THRESHOLD
MIN 11 0x1C-0x1D | Minimum ASENSE1 Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
S1 0x1E-Ox1F | SENSE1* Data R/W 2 NA
MAX S1 0x20-0x21 Maximum SENSE1* Data R/W 2 NA
MIN S1 0x22-0x23 Minimum SENSE1* Data R/W 2 NA
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®A LIYZRIDFPRLAERE ()

REGISTER READ/ NUMBER OF
REGISTER NAME ADDRESS DESCRIPTION WRITE BYTES DEFAULT
MAX S1 0x24-0x25 Maximum SENSE1* Threshold to Generate Alert R/W 2 OXFFFO
THRESHOLD
MIN S1 0x26-0x27 Minimum SENSE1* Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
G1 0x28-0x29 GPI01 Data R/W 2 NA
MAX G1 0x2A-0x2B Maximum GPIO1 Data R/W 2 NA
MIN G1 0x2C-0x2D Minimum GPI01 Data R/W 2 NA
MAX G1 0x2E-0x2F Maximum GPIO1 Threshold to Generate Alert R/W 2 OXFFFO
THRESHOLD
MIN G1 0x30-0x31 Minimum GPI01 Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
ADC STATUS 0x32 ADC Status Information R 1 NA
RESERVED 0x33 Manufacturer Reserved R 1 0x00
ALERT2 0x34 Selects Which CHANNEL 2 Faults Generate Alerts R/W 1 0x00
FAULT2 0x35 CHANNEL 2 Fault Log R/W 1 0x00
RESERVED 0x36 Manufacturer Reserved R 1 0x00
P2 0x37-0x39 POWER?2 Data R/W 3 NA
MAX P2 0x3A-0x3C Maximum POWER2 Data R/W 3 NA
MIN P2 0x3D-0x3F Minimum POWER2 Data R/W 3 NA
MAX P2 0x40-0x42 Maximum POWER2 Threshold to Generate Alert RW 3 OXFFFFFF
THRESHOLD
MIN P2 0x43-0x45 Minimum POWER2 Threshold to Generate Alert R/W 3 0x000000
THRESHOLD
12 0x46-0x47 ASENSE2 Data R/W 2 NA
MAX 12 0x48-0x49 Maximum ASENSE2 Data R/W 2 NA
MIN 12 0x4A-0x4B Minimum ASENSE? Data R/W 2 NA
MAX 12 0x4C-0x4D Maximum ASENSE2 Threshold to Generate Alert RW 2 OXFFFO
THRESHOLD
MIN 12 Ox4E-0x4F Minimum ASENSE?2 Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
S2 0x50-0x51 SENSE2* Data R/W 2 NA
MAX S2 0x52-0x53 Maximum SENSE2* Data R/W 2 NA
MIN S2 0x54-0x55 Minimum SENSE2* Data R/W 2 NA
MAX S2 0x56-0x57 Maximum SENSE2* Threshold to Generate Alert R/W 2 OXFFFO
THRESHOLD
MIN S2 0x58-0x59 Minimum SENSE2* Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
G2 0x5A-0x5B GPI102 Data R/W 2 NA
MAX G2 0x5C-0x5D Maximum GPI02 Data R/W 2 NA
MIN G2 0x5E-0x5F Minimum GP102 Data R/W 2 NA
MAX G2 0x60-0x61 Maximum GPI02 Threshold to Generate Alert R/W 2 OXFFFO
THRESHOLD
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T4 LIAIDPRLAEAR (HE)

REGISTER READ/ NUMBER
REGISTER NAME ADDRESS DESCRIPTION WRITE OF BYTES | DEFAULT
MIN G2 0x62-0x63 Minimum GPI02 Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
G3 0x64-0x65 | GPIO3 Data R/W 2 NA
MAX G3 0x66-0x67 Maximum GPI03 Data R/W 2 NA
MIN G3 0x68-0x69 | Minimum GPIO3 Data R/W 2 NA
MAX G3 0x6A-0x6B | Maximum GPI03 Threshold to Generate Alert R/W 2 OxFFFO
THRESHOLD
MIN G3 0x6C-0x6D | Minimum GPI03 Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
G4 Ox6E-0x6F | GPIO4 Data R/W 2 NA
MAX G4 0x70-0x71 Maximum GP104 Data R/W 2 NA
MIN G4 0x72-0x73 | Minimum GPI04 Data R/W 2 NA
MAX G4 0x74-0x75 Maximum GPI104 Threshold to Generate Alert R/W 2 OxFFFO
THRESHOLD
MIN G4 0x76-0x77 Minimum GPI04 Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
ISUM 0x78-0x79 | (ASENSE1 + ASENSE2) Data R/W 2 NA
MAX ISUM 0x7A-0x7B | Maximum (ASENSE1 + ASENSE?) Data R/W 2 NA
MIN ISUM 0x7C-0x7D | Minimum (ASENSE1 + ASENSE2) Data R/W 2 NA
MAX ISUM Ox7E-0x7F | Maximum (ASENSE1 + ASENSE2) Threshold to Generate Alert R/W 2 OxFFFO
THRESHOLD
MIN ISUM 0x80-0x81 Minimum (ASENSE1 + ASENSE2) Threshold to Generate Alert R/W 2 0x0000
THRESHOLD
PSUM 0x82-0x84 | (POWER1 + POWER2) Data R/W 3 NA
MAX PSUM 0x85-0x87 | Maximum (POWER1 + POWER2) Data R/W 3 NA
MIN PSUM 0x88-0x8A | Minimum (POWER1 + POWER?2) Data R/W 3 NA
MAX PSUM 0x8B-0x8D | Maximum (POWER1 + POWER2) Threshold to Generate Alert R/W 3 OXFFFFFF
THRESHOLD
MIN PSUM 0x8E-0x90 | Minimum (POWER1 + POWER2) Threshold to Generate Alert R/W 3 0x000000
THRESHOLD
ALERT3 0x91 Selects Which GPIO or Total Current/Power Faults Generate Alerts R/W 1 0x00
FAULT3 0x92 GPIO and Total Current/Power Fault Log R/W 1 0x00
ALERT4 0x93 Selects Which Additional Faults Generate Alerts R/W 1 0x00
FAULT4 0x94 Additional Fault Log R/W 1 0x00
GPIO STATUS 0x95 GPIO Status Information R 1 NA
GPIO 10 CONTROL 0x96 GPI101,2,3 Input/Qutput Control Command R/W 1 0x03
GPI04 CONTROL 0x97 GPI104 Control Command R/W 1 0x00
MEE_SPECIAL_ID OxE7 Manufacturer Special ID MSB Data R 1 0x00
EASFS_SPECIAL_ID OxE8 Manufacturer Special ID LSB Data R 1 0x62

*2INANBINARDT—5-LIZI Tl MSBOEDR TR RLRICHDET,
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5. CTRLALY 2% (0x00) - 5L /BERH

BIT NAME OPERATION
CTRLA[7] Offset Calibration | Offset Calibration for Current Measurements
[1] = Calibrate on Demand
[0] = Every Conversion (Default)
CTRLA[6:5] Measurement [11] = Shutdown
Mode [10] = Single Cycle mode
The VADC converts SENSE1*, SENSE2*, GPI01, GPI102, GPI103, GP104 once and stops.The IADCs stop after
one conversion.
P1 = SENSE1* x ASENSE1; P2 = SENSE2* x ASENSE2
[01] = Snapshot Mode
Snapshot Initializes Conversion on All 3 ADCs Simultaneously.
VADC Converts the Channel(s) per CTRLA[2:0]
[00] = Continuous Scan Mode (Default)
The Selected Channels for VADC are Defined by CTRLA[4:3]
CTRLA[4:3] Voltage Selection | CTRLA[4:3] VADC P1 P2
for Continuous
11 GPI01, GPIO2, GPI01 x ASENSE1 GPIO2 x ASENSE2
Scan Mode GPI03, GPIO4
10 GPIO1, GPI02 GPIOT x ASENSET GPI02 x ASENSE2
01 SENSE1*, SENSE2* SENSE1* x ASENSE1 SENSE2* x ASENSE2
00 (Default) SENSE1*, SENSE2", SENSE1* x ASENSE1 SENSE2* x ASENSE2
GPI01, GPIO2,
GPI03, GPI04
CTRLA[2:0] Voltage Selection | CTRLA[2:0] VADC P1 P2
for Snapshot Mode |44 GPIOT, GPIO2 GPIOT x ASENSET GPI02 x ASENSE?
110 SENSE1*, SENSE2* SENSE1* x ASENSET SENSE2* x ASENSE2
101 GPI04 ASENSE1/2 without P1/P2 updates
100 GPIO3
011 GPI02
010 GPIO1
001 SENSE2*
000 (Default) SENSE1*
F<6. CTRLBL Y 2% (0x01) - A H UL /EZAH
BIT NAME OPERATION
CTRLB[7] ALERT Clear Enable Clear ALERT if Device is Addressed by the Master
[1] = Enable
[0] = Disable (Default)
CTRLB[6] Reserved Always Returns 0, Not Writable
CTRLB[5] Cleared on Read Control FAULT Registers Cleared on Read
[1] = Cleared on Read
[0] = Registers Not Affected by Reading (Default)
CTRLB[4] Stuck Bus Timeout Auto Wake Up Allows Part to Exit Shutdown Mode when Stuck Bus Timer is Reached
[1] = Enable
[0] = Disable (Default)
CTRLB[3] Peak Hold Values Reset Reset of Min and Max Registers
[1] = Reset All Min and Max Registers
[0] = Disable Reset of Min and Max Registers (Default)
CTRLB[2:1] Reserved Always Returns 00, Not Writable
CTRLBI0] Reset [1] = Reset All Registers

[0] = Disable Reset (Default)
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/7. ALERT1 LY R % (0x02) - FedrhiU /EEAH

BIT NAME

OPERATION

AL1[7] Maximum POWER1 Alert

Enables Alert When POWER1 > Maximum POWER1 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL1[6] Minimum POWERT Alert

Enables Alert When POWER1 < Minimum POWER1 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL1[5] Maximum ASENSE1 Alert

Enables Alert When ASENSE1 > Maximum ASENSE1 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL1[4] Minimum ASENSE1 Alert

Enables Alert When ASENSE1 < Minimum ASENSE1 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL1[3] Maximum SENSE1* Alert

Enables Alert When SENSE1* > Maximum SENSE1* Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL1[2] Minimum SENSE1* Alert

Enables Alert When SENSE1* < Minimum SENSE1* Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL11] Maximum GPI101 Alert

Enables Alert When GPIO1 > Maximum GPI01 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL1{0] Minimum GPIO1 Alert

Enables Alert When GPIO1 < Minimum GPIO1 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

8. FAULT1 LY 2% (0x03) - S+ U/ EEAH

BIT NAME

OPERATION

F1[7] POWERT Overvalue Fault

POWERT > Maximum POWER1 Threshold
[1] = POWER1 Overvalue Fault Occurred
[0] = No POWER1 Overvalue Fault Occurred (Default)

F1(6] POWERT Undervalue Fault

POWER1 < Minimum POWER1 Threshold
[1] = POWER1 Undervalue Fault Occurred
[0] = No POWERT Undervalue Fault Occurred (Default)

F1[5] ASENSET Overvalue Fault

ASENSE1 > Maximum ASENSE1 Threshold
[1] = ASENSE1 Overvalue Fault Occurred
[0] = No ASENSE1 Overvalue Fault Occurred (Default)

F1[4] ASENSE1 Undervalue Fault

ASENSET < Minimum ASENSE1 Threshold
[1] = ASENSE1 Undervalue Fault Occurred
[0] = No ASENSE1 Undervalue Fault Occurred (Default)

F1[3] SENSE1* Overvalue Fault

SENSE1* > Maximum SENSE1* Threshold
[1] = SENSE1* Overvalue Fault Occurred
[0] = No SENSE1* Overvalue Fault Occurred (Default)

F1(2] SENSE1* Undervalue Fault

SENSE1* < Minimum SENSE1* Threshold
[1] = SENSE1* Undervalue Fault Occurred
[0] = No SENSE1* Undervalue Fault Occurred (Default)

F1[1] GPI01 Overvalue Fault

GPI01 > Maximum GPIO1 Threshold
[1] = GPIO1 Overvalue Fault Occurred
[0] = No GPIO1 QOvervalue Fault Occurred (Default)

F1[0] GPI01 Undervalue Fault

GPI01 < Minimum GPI01 Threshold
[1] = GPIO1 Undervalue Fault Occurred
[0] = No GPI01 Undervalue Fault Occurred (Default)
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9. NADCL YR (0x04) - AL /BE RSB

BIT NAME OPERATION

NADCI[7] ADC Resolution Selects ADC Resolution for All ADCs
[1] = 8-Bit
[0] = 12-Bit (Default)

NADCI6:0] Reserved Always Returns 0000000, Not Writable

510, ADC STATUS L X4 (0x32) - Fed+H LE A (Clear-On-Read)

BIT NAME OPERATION
AS[7] IADCs Data Ready [1] = Ready

[0] = Not ready
AS[6] VADC Data Ready 1] = Ready

[0] = Not ready

Check AS[5:0] for the channel information
AS[5] GPI04 Data Ready [1] = New Data Available

[0] = New Data Not Available
AS[4] GPI03 Data Ready [1] = New Data Available

[0] = New Data Not Available
AS[3] GPI02 Data Ready [1] = New Data Available

[0] = New Data Not Available
AS[2] GPIO1 Data Ready [1] = New Data Available

[0] = New Data Not Available
AS[1] SENSE2* Data Ready [1] = New Data Available

[0] = New Data Not Available
AS[0] SENSE1* Data Ready [1] = New Data Available

[0] = New Data Not Available

11, ALERT2L Y 2% (0x34) - FidMHL /EEAH

BIT NAME

OPERATION

AL2[7] Maximum POWER2 Alert

Enables Alert When POWER2 > Maximum POWER2 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL2[6] Minimum POWER2 Alert

Enables Alert When POWER2 < Minimum POWER2 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL2[5] Maximum ASENSE2 Alert

Enables Alert When POWER2 < Minimum POWER2 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL2[4] Minimum ASENSE2 Alert

Enables Alert When ASENSE2 < Minimum ASENSE2 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL2[3] Maximum SENSE2* Alert

Enables Alert When SENSE2* > Maximum SENSE2* Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL2[2] Minimum SENSE2* Alert

Enables Alert When SENSE2* > Maximum SENSE2* Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL2[1] Maximum GP102 Alert

Enables Alert When GPI02 > Maximum GPI02 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL2[0] Minimum GPI02 Alert

Enables Alert When GPI02 < Minimum GPI02 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)
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12, FAULT2L Y 2% (0x35) - Be+ L / EEAH
BIT NAME OPERATION

F2[7] POWER2 Qvervalue Fault POWER2 > Maximum POWER2 Threshold
[1] = POWER2 Qvervalue Fault Occurred
[0] = No POWER2 Overvalue Fault Occurred (Default)

F2[6] POWER2 Undervalue Fault POWER2 < Minimum POWER2 Threshold
[1] = POWER2 Undervalue Fault Occurred
[0] = No POWER2 Undervalue Fault Occurred (Default)

F2[5] ASENSE?2 Overvalue Fault ASENSE2 > Maximum ASENSE2 Threshold
[1] = ASENSE2 Qvervalue Fault Occurred
[0] = No ASENSE? Overvalue Fault Occurred (Default)

F2[4] ASENSE2 Undervalue Fault ASENSE2 < Minimum ASENSE2 Threshold
[1] = ASENSE2 Undervalue Fault Occurred
[0] = No ASENSE2 Undervalue Fault Occurred (Default)

F2[3] SENSE2* Qvervalue Fault SENSE2* > Maximum SENSE2* Threshold
[1] = SENSE2* Overvalue Fault Occurred
[0] = No SENSE2* Overvalue Fault Occurred (Default)

F2[2] SENSE2* Undervalue Fault SENSE2* < Minimum SENSE2* Threshold
[1] = SENSE2* Undervalue Fault Occurred
[0] = No SENSE2* Undervalue Fault Occurred (Default)

F2[1] GPI02 Overvalue Fault GPI02 > Maximum GPI02 Threshold
[1] = GPI02 Overvalue Fault Occurred
[0] = No GPI02 Overvalue Fault Occurred (Default)

F2[0] GPI102 Undervalue Fault GPI102 < Minimum GPI02 Threshold
[1] = GPIO2 Undervalue Fault Occurred
[0] = No GPI02 Undervalue Fault Occurred (Default)

213, ALERT3L I X% (0x91) - ZeAH L /EEAH
BIT NAME OPERATION

AL3[7] Maximum GPI03 Alert Enables Alert When GPI03 > Maximum GPI03 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL3[6] Minimum GPI03 Alert Enables Alert When GPI03 < Minimum GPIO3 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL3[5] Maximum GPI104 Alert Enables Alert When GPI04 > Maximum GPI04 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL3[4] Minimum GPI04 Alert Enables Alert When GPI104 < Minimum GPI04 Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)

AL3[3] Maximum (ASENSE1 + ASENSE2) Alert Enables Alert When (ASENSE1 + ASENSE2) > Maximum (ASENSE1 +
ASENSE2) Threshold

[1] = Enable Alert

[0] = Disable Alert (Default)

AL3[2] Minimum (ASENSE1 + ASENSE?) Alert Enables Alert When (ASENSE1 + ASENSE2) < Minimum (ASENSET +
ASENSE2) Threshold

[1] = Enable Alert

[0] = Disable Alert (Default)

AL3[1] Maximum (POWERT1 + POWER?2) Alert Enables Alert When (POWER1 + POWER2) > Maximum (POWER1 + POWER2)
Threshold

[1] = Enable Alert

[0] = Disable Alert (Default)

AL3[0] Minimum (POWER1 + POWER2) Alert Enables Alert When (POWER1 + POWER2) < Minimum (POWER1 + POWER2)
Threshold

[1] = Enable Alert

[0] = Disable Alert (Default)
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F®14. FAULT3L YR % (0x92) - iU /EEAH

BIT

NAME

OPERATION

F3[7]

GPI03 Overvalue Fault

GPI03 > Maximum GPI03 Threshold
[1] = GPI03 Overvalue Fault Occurred
[0] = No GPI03 Overvalue Fault Occurred (Default)

F3[6]

GPI03 Undervalue Fault

GPI03 < Minimum GPI03 Threshold
[1] = GPI03 Undervalue Fault Occurred
[0] = No GPI03 Undervalue Fault Occurred (Default)

F3[5]

GPI104 Qvervalue Fault

GPI04 > Maximum GPI04 Threshold
[1] = GPI104 Overvalue Fault Occurred
[0] = No GP104 Overvalue Fault Occurred (Default)

F3[4]

GP104 Undervalue Fault

GPI104 < Minimum GPI04 Threshold
[1] = GPIO4 Undervalue Fault Occurred
[0] = No GP104 Undervalue Fault Occurred (Default)

F3[3]

(ASENSET + ASENSE2) Overvalue Fault

(ASENSET + ASENSE2) > Maximum (ASENSE1 + ASENSE2) Threshold
[1] = Summed Current Overvalue Fault Occurred
[0] = No Summed Current Overvalue Fault Occurred (Default)

F3[2]

(ASENSET + ASENSE2) Undervalue Fault

(ASENSET + ASENSE2) < Minimum (ASENSE1 + ASENSE2) Threshold
[1] = Summed Current Undervalue Fault Occurred
[0] = No Summed Current Undervalue Fault Occurred (Default)

F3[1]

(POWERT + POWER2) Overvalue Fault

(POWER1 + POWER2) > Maximum (POWER1 + POWER?2) Threshold
[1] = Summed Power Qvervalue Fault Occurred
[0] = No Summed Power Overvalue Fault Occurred (Default)

F3[0]

(POWER1 + POWER2) Undervalue Fault

(POWERT + POWER2) < Minimum (POWER1 + POWER2) Threshold
[1] = Summed Power Undervalue Fault Occurred
[0] = No Summed Power Undervalue Fault Occurred (Default)

%15, ALERTAL I X% (0x93) - FeAH L /EEAH

BIT NAME OPERATION
AL4[7] VADC Data Ready Alert Enables Alert When (POWER1 + POWER2) < Minimum (POWER1 + POWER?2) Threshold
[1] = Enable Alert
[0] = Disable Alert (Default)
AL4[6] IADC Data Ready Alert Alert when IADCs Data Ready
[1] = Enable
[0] = Disable (Default)
AL4[5] Reserved Always Returns 0, Not Writable
AL4[4] Stuck Bus Time-Out Wakeup Alert Alert if Part Exits Shutdown Mode After Stuck Bus Timer Expires with CTRLB[4] =1
[1] = Enable Alert
[0] = Disable Alert (Default)
AL4[3] GPIOT1 Input Alert [1] = Enable Alert
[0] = Disable Alert (Default)
AL4[2] GPI02 Input Alert [1] = Enable Alert
[0] = Disable Alert (Default)
AL4[1] GPIO3 Input Alert [1] = Enable Alert
[0] = Disable Alert (Default)
AL4[0] Reserved Always Returns 0, Not Writable
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%16, FAULTAL Y X% (0x94) - 55+ H U /EEAH

BIT NAME OPERATION
F2[7:5] Reserved Always Returns 000, Not Writable
F4[4] Stuck Bus Time-Out Wakeup Fault With CTRLB([4] = 1

[1] = Part Exited Shutdown Mode After Stuck Bus Timer Expired
[0] = No Stuck Bus Time-Out Wakeup Fault Occurred (Default)

F4[3] GPIO1 Input Fault 1] = GPIO1 Input was at Alert Level
[0] = GPIO1 Input was not at Alert Level (Default)
Alert Polarity is set in GIO[3] (Table 18)

F4[2] GPI102 Input Fault [1] = GPI02 Input was at Alert Level
[0] = GPI02 Input was not at Alert Level (Default)
Alert Polarity is set in GIO[2] (Table 18)

FA[1] GPI03 Input Fault [1] = GPIO3 Input was at Alert Level
[0] = GPIO3 Input was not at Alert Level (Default)
Alert Polarity is set in GIO[1] (Table 18)

F4[0] Reserved Always Returns 0, Not Writable

2% 17. GPIO STATUS LY 2% (0x95) - e+t U A

BIT NAME OPERATION
GS[7:4] Reserved Always Returns 0000, Not Writable
GS[3] GPIO1 State [1] = GPIO1 High
[0] = GPIO1 Low
GS[2] GPI02 State [1] = GPI02 High
[0] = GPI02 Low
GS[1] GPIO3 State [1] = GPIO3 High
[0] = GPIO3 Low
GS[0] GPI04 State [1] = GPI04 High
[0] = GP104 Low

Z<18. GPIO 10 CONTROL L./ 2% (0x96) - FrdMh L /EEAH

BIT NAME OPERATION
GIO[7] GPIO1 Output [1] = Pulls Low
[0] = Hi-Z (Default)
GIO[6] GPI02 Qutput [1] = Pulls Low
[0] = Hi-Z (Default)
GIO[5:4] GPI03 Configuration [11] = Pulls Low when Any of the ADCs Data Becomes Ready, Resets to High

by Reading ADC STATUS Register 0x32
[10] = 128ys Low Pulse when Any of the ADCs Data Becomes Available
[01] = 16ps Low Pulse when Any of the ADCs Data Becomes Available
[00] = General Purpose Input/Qutput (Default)

GIO[3] GPI01 Alert Polarity Configuration [1] = Alert on GPIO1 Input High
[0] = Alert on GPIO1 Input Low (Default)
GIO[2] GPI02 Alert Polarity Gonfiguration [1] = Alert on GPI02 Input High
[0] = Alert on GP102 Input Low (Default)
GIO[1] GPI03 Alert Polarity Gonfiguration [1] = Alert on GPI03 Input High (Default)
[0] = Alert on GPIO3 Input Low
GIO[0] GPI03 Qutput [1] = Pulls Low (Default)
[0] = Hi-Z
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219, GPI04 CONTROLL 2% (0x97) - Bed+ L / EEAH

BIT NAME OPERATION
GC[7] Alert Generated [1] = Alert Generated
[0] = No Alert Generated
Latched to 1 when an Alert is generated and can be cleared via 1°C by writing a 0 to it or
setting CTRLB([7] (Table 6) to 1
GC[6] GPI04 Qutput [1] = Pulls Low
[0] = Hi-Z (Default)
GC[5:0] Reserved Always Returns 000000, Not Writable

&2, LIRYDT—IHR - FHH U /EEAHADC, ADC DFR/IME/FRKIE, ADC UE WMEDR/IME/FRKIE. ISUM,
ISUM D &/IME /TR KIE. ISUM UEVMEDTR/IME/ RZKIE

12Eyk-E—RK:

BIT(7) BIT(6) BIT(5) BIT(4) BIT(3) BIT(2) BIT(1) BIT(0)
MSB Register Data(11) Data(10) Data(9) Data(8) Data(7) Data(6) Data(5) Data(4)
LSB Register Data(3) Data(2) Data(1) Data(0) 0 0 0 0
gEVh-E—R:

BIT(7) BIT(6) BIT(5) BIT(4) BIT(3) BIT(2) BIT(1) BIT(0)
MSB Register Data(7) Data(6) Data(5) Data(4) Data(3) Data(2) Data(1) Data(0)
LSB Register 0 0 0 0 0 0 0 0

R21. LIZRIDT—IHN - S U/ EEAH BN, EHORIME/HEKE. EAULEMEDOR/IVE/FRKIE. PSUM,
PSUM D &/ME/ K ME, PSUM L EWMEDR/IME/RKIE

12Eyk-E—RK:

BIT(7) BIT(6) BIT(5) BIT(4) BIT(3) BIT(2) BIT(1) BIT(0)
MSB2 Register Data(23) Data(22) Data(21) Data(20) Data(19) Data(18) Data(17) Data(16)
MSB1 Register Data(15) Data(14) Data(13) Data(12) Data(11) Data(10) Data(9) Data(8)
LSB Register Data(7) Data(6) Data(5) Data(4) Data(3) Data(2) Data(1) Data(0)
gEVh-E—R:

BIT(7) BIT(6) BIT(5) BIT(4) BIT(3) BIT(2) BIT(1) BIT(0)
MSB2 Register Data(15) Data(14) Data(13) Data(12) Data(11) Data(10) Data(9) Data(8)
MSB1 Register Data(7) Data(6) Data(5) Data(4) Data(3) Data(2) Data(1) Data(0)
LSB Register 0 0 0 0 0 0 0 0
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200VicH BTy Ty MREMEEZ R Z /c-48VTTRIFE (1.5kHzDIC1 97 £ —R)

MBR20200*

Q1, PZTA42
RTNA }J‘
SHUNT1
MBR20200* 9.1k
1w
RTN2 }f R14
gﬁr;(umz 100Q |
) 2R3 <R4 <Rl <R2 3.3V
>
91w Sk 30.51k§2k S
] ¢l
285 <SRG [ R9 lRm R11lR121R13
b IAD3 Voo INTV, 1uF b3 shizs
1M 1M 0D cc f— MOCD207M 051k 2051k 22k 22k 210k [ vpp
SCL | J
GPIO1 i
GPI02 | t L ) ScL
SDAI i
LTC2992-1 ADR1|—& :I : 55+ WP
.
ADRO I —
SR7 SR8 MOCD207M
20k 20k SDAD + ! SDA
q
RE
1
1
TEMPERATURE | o T ™
ALERT i
GPIO4 ! INT
GND +& d l: GND
T )
SENSE2~ SENSE2* SENSE1~ SENSE1* : %
2992 TAO2
MBR20200*
Vit P NWAE——4
48V J¢ W 0
RSENSE
MBR20200* 0.01
VN2 4%/\;/ Vour
—48V H P 5A
SENSE2
0.01Q *APPROPRIATELY SIZED HEAT SINK IS REQUIRED
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TR A

EESEOLEWERTO/N\TY 1 RELTO—Y 1 RERRE

RSENSE1
0010
Vbp  SENSE1* SENSE1-
® INTVgg
VISHAY 1 ¢
NTCS0402E3104*HT T
100k AT 25°C aRo O o
1% 2
= \71{;“ T0 s 5 Rl AORT SDAO INTERFACE o
= 191k S 40.2k
T 10ov o Sy GND oL f——o oA
GPIO1 GPI04 |—— ALERT
GPI02 GPI03 |——— GP OUTPUT
R4 R2
20k S 10k SENSE2™ SENSE2*
1% %1% k_ )
AA
‘ Rv'v" 2992 TAO3
SENSE2
0010
CODEgpioy

TEMPERATURE T(°C) = 41.51 ¢ ( -0.1233), 20°C < T < 60°C

CODEgpi02
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REERS AR

BERE=YZ12MEATT 1712V KEHE=Y

Rsenset = RESISTOR ARRAY
10 x 5mQ PARALLEL SENSE RESISTORS
10 x PAIRS OF 1Q RESISTORS

i RSENSE1_1 H
: 5mQ 1

b)Y

p——————————————

/1
\

S 0.5mQ -7

Ving iy Vouty
12V 1 (' ‘N“ﬁ_: 100A
[

v
OVTgE_%OV Vb SENSE1* SENSE1™
R1 SDAI
640k 12c
1% 20 INTERFACE
GPIOT LTC2992 SCL
% R GPIO2 -
S GPIO4 » ALERT
GPI03 » DATAREADY
INTVc GND ADRO ADR1 SENSE2* SENSE2™
c1
1uF
| |
II _ rh———— -
Ving - ! A | Vourz
12V ;.__\‘_V\L:_.I 100A
ROSENSEZ
AmV/K )
m Verar Voo e
c2 MEASURES BOARD
LIG2007 470pF TEMPERATURE
18v] .
REF_GND MMBT3904
I

TEMPERATURE T(°C) = CODEgpigo/8 - 273.15
Vg (V) = 36.955 x CODEgpio1 x GPIO LSB STEP SIZE — 64.7191, 60V < Vyyeg < OV
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REER ARG

48V, 500W BB HEE /A7 — Y —RITENE=Y

RsEnsE2

DC BRUSHLESS MOTOR

.||—>—I}T

0.005Q 10A
A —
RsENSET
0.2Q 200mA
< o "
K 3.3V
=48V
- SENSE1* SENSE1~ SENSE2* SENSE2™ R3 R4 <R5 <R6 Vop = = —
L 3330k 10k S10k S10k —|m, e 4
Voo SDAI 2 SDA
SDAO _] MCU
LTC2992 SoL sl
GPI04 ALERT T
HEADLIGHT
GPI3 RELAY CONTROL
GPIO2 INTVge  GND ADRO ADR1  GPIO1
|I— —
C1, 1pF |_|
o—| I 4mVK GND
Vge  VPTAT DY =
> R2 1TC2997 c2 MEASURE BOARD
10k 470pF TEMPERATURE
1 GND D7
MMBT3904

L

GP OUTPUT =

PIN NOT USED IN LTC2997 CIRCUIT: Ver
TEMPERATURE T(°C) = CODEgpio1/8 — 273.15
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REER ARG

AKBRENE=Y (10kHzDI’CA V5T —2R)

3.3V

Voo

SCL

uP

SDA

+
J_— SEPARATE a1
T 5V SUPPLY PZTA42
R10 SR11 <SR12<SRI3SRI4
Vpp <R8 <RI 3 Sor S S
;» ::4.7k‘;4.7k MOCD207M 047k S047k S2k 2k 10k
SCL ! J
[}
_;I 5
GPIO1 u i
SDAI H +
1
- P
MMBT2222L | R
1TC2992-1 SR6 SR7 _
ORGND 33k S0.82k
(GND PIN —¢ 9 MOCD207M
OF LTC2992-1) SDAO !
s v
MMBT2222L | _-r& i l:_
[} —
ALERT H
GPI04 i
GPIO2 ADR1 +§EE I:
ADRO -+ !
She INTVcg -
1M _:1111F
o ORGND
TEMPERATURE
SENSOR —>| GPI03 * sB Vss Vz Vop spl—e
L L
1nF LTC4371 1nF
o 5 6B GAL|z a3
BSP297 i I py5 40 BSP297
SENSE1~ SENSE2* SENSE2™ SENSE1* AMA— DB DA
Vin -
-95V TO W\ XXUT PIN NOT USED IN LTC4371 CIRCUIT: FAULTB
100V %SSQ'EZE NC: NO CONNECT

“MAX EMITTER-BASE BREAKDOWN VOLTAGE OF Q4, Q5 SHOULD BE LESS THAN 7V

Vin| — —
CODEgpigs = LM~ Vesensel-[Vos.2l 1
51 GPIO LSB STEP SIZE

[Vin| - Vos, 03l 1

CODEgpioz =
GPI02 51 GPIO LSB STEP SIZE

IF CODEgpio1 > CODEgpj02, MEASURED V) = ~[CODEgp|p1 x GPIO LSB STEP SIZE x 51]
IF CODEgpio1 < CODEgpj02, MEASURED V/y = CODEgpj02 x GPIO LSB STEP SIZE x 51
Vps,a2, Vps,a3 ARE DRAIN TO SOURGE VOLTAGE OF Q2 AND Q3

VRsense IS VOLTAGE ACROSS RSENSE

2992 TAOG.
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REER ARG

BAOMEA—5—
SDAI SENSE2™
12c "
INTERFACE SDAO SENSE2
—SCL INTVge 4
LTC2992 Lo
=T 0.1pF
ADR1
ADRO
2T
GND 3100 00!
Vpp =
SENSE1* GPIO1
SENSE1~ GPIO4 ALERT
GPIO2 GPIO3
ViN —4
14V 70 100V Rsemsm I I o
INB
10mQ Cina 0.47
ATYF RUN
R I Vi T6 f—] i W10
- - MODE BOOST o
SENSE2
ILIM 6mQ Vour
Rpu2 éRPUS LTC3895 sw 12V
100k S100k BG | MBOT . .
INTVgg i 1 ouTB OUTA
J_ L 2 150pF
Civtvee CRUMP_EN = = x2
0.14F SENSE * - -
Css i ?erus
0.1pF T n
|7 SS SENSE™ ®
= EXTVeg
NDRV Rg, 140k
Vig — WN\—e
hE DRVge
Corvce ITH
4 DRVSET
= Rorv FREQ RitH Ra
80.6k DRVUV aND 10k 10k
ovLo L L Cexr
GND —1— 100pF ——1F
= RrREQ CitHA
GND 30.1K —|—4.7nF
GND ®
2992 TAO7 _T-
PINS NOT USED IN LTC3895 CIRCUIT:
CLKOUT, PLLIN, PHASMD, PGOOD, VPRG
MTOP MBOT: BSC520N15NS3G
Dexr: DIODES INC. SMAZ12-13-F
L1: WURTH 7443633300
CoUuTA: SUNCON 35CE68LX
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TR A

30V~ 300V AR\ YA REHE=S

RsENSE
0.01Q v
Vin AV SRUT
[ ! ] ] 3.3V
SR R1 - - -
Sk Sox SENSE2~ SENSE1* SENSE1~ SENSE2* J__
RS <RI <R10
L/ 71* o C2 % %
A sy | ¥00 ——0.1)F $ 1k Sk $10k [ Vg
INTVge SDAI Vbp2 Vbp1 WP
ADUM1251
NST30010MXV6 — 311uF o SDAy SDAY SoA
g | I: 1TC2992
f |— GPIO1 scL SCLy SCLy SCL
o—] GPIO2 GND, GND ?
ADR1
SR12 SR2
374k S5k
ADRO
R13 FODM217C
374k i T
+>@ ! GND
= GPIO4 ALER I
 FAN ON
GND GPios > outpuT v
[
2 R11 =
Qa1 100Q BSP135
2N3904
Q2
s MMBT6520L w USE GPIO TO MEASURE INPUT VOLTAGE
—| 4 SEE TABLE 5
BSP135 2N3904 *DDZ9689, DIODES INC.
R5 R6
10k 10k
é 2992 TAOE
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MEEERE=Y (1.5kHz D I’CA> 5T —2R)

RsEnsE1
v 0.01Q
POS 2\/ 5A
10V T0 20V ( 3.3V
= = R7
Vpp SENSE1* SENSET e
MOCD207M
TEMPERATURE .
3 senson—>1 GP1o1 scL o : :
A’ BAT54* ! 5 T
1
SDAI !
TC2992-1 :l i 5 + wP
e
GPI02
MOCD207M
SDAO : SDA
GND ¢ H
¥ i l:
f— I
INTVgG GPI04 ALER H INT
R3 ADR1 [—8 +{{ i li GND
1
1§Ek ADRO 1 i
T {cpios \%
SENSE2™ SENSE2*
ViEG L\.. A.)
-10V TO -20V Prbdvad 5A
SENSE2
0.010Q
*DIODES ENSURE LTC2992-1'S OPERATION WHEN EITHER SUPPLY FAILS OPEN J—
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INyT—2
BH O/ Cyr—IE(. hitp://www.linear-tech.co.jp/product/LTC2992#packaging £ B L TLIEE W,

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

v

00000000 o

I
3.60 +0.05 [<—— 3.30 +0.05 ——>

220005 1 |1.70+0.05

PACKAGE

OOO0OOn = o

ﬁT«o.es £0.05
> |l<—04585sC
<~ 315REF — >

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

R=0.115

4.00 0.10 vp 0.40 +0.10
(2 SIDES) >
| 9 | 16
‘ R=0.05 ‘
| v U UUUUYUU
| B | ¢
‘ —3.30 +0.10 —>
1 1 ]300:010 N e
T (2 SIDES) 170010 | PIN 1 NOTCH
PIN 1 | v | 2| R=0200R
TOP MARK ‘Q ‘ ‘ 0.35 x 45°
(SEENOTE ) | DONNMAAMN | creen
‘ 8 ‘ ‘ 1
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