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M R K TER

(Note 1, 2. 3)
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BGA PACKAGE
144-LEAD (12mm x 12mm x1.29mm)
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Tamax = 125°C, 64 = 32°C/W, 6yctop = 11°C/W, 64cbottom = 15°C/W, 8y = 18°C/W,
WEIGHT = 1.6g, VALUES DETERMINED PER JEDEC 51-9, 51-12
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* LGA/BGA DH#ESED PCB 72> 7Y FIBER K OELEFIEDS HR 5L - www.linear-tech.co.jp/umodule/pcbassembly

* LGA/BGA/Cyr —Y B KUk L DRIE DZ R 5% - www.linear-tech.co.jp/packaging
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B

o I ENFREHEFE TORBMEZRBKT Do TNLSET) = 25°C TOAE,

FESRDBEWVERD. Vpwr = Vin_sns = 12V, Vppaa. Vpp2s. &V REF E>id 70— MARE, (Note 3)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
EROEHE
VPwR Vpwr Supply Input Operating Range ® 45 15 V
[pwR Vpwr Supply Current 4.5V < Vpwr < 15V, Vpp33 Floating ® 10 13 mA
lvpp33 Vpp33 Supply Current 3.13V < Vppag < 3.47V, Vpwr = Vpp33 (] 10 13 mA
Vuvio_vop3s | Vopss Undervoltage Lockout Vibpaz Ramping Up, Vpwr = Vpp33 ® 2.35 2.55 2.8 V
Vpp33 Undervoltage Lockout Hysteresis 120 mV
VD33 Supply Input Operating Range VPwR = VDD33 ( 3.13 3.47 V
Regulator Output Voltage 45V <Vpwr< 15V ® 3.13 3.26 3.47 v
Regulator Output Short-Circuit Current | Vpwg = 4.5V, Vppsz = 0V ® 75 90 140 mA
VD25 Regulator Output Voltage 3.13V < Vppag < 3.47V ® 2.35 2.5 2.6 V
Regulator Output Short-Circuit Current | Vpwr = Vpp33 = 3.47V, Vppas = OV (] 30 55 80 mA
tINIT [nitialization Time Time from Viy Applied Until the TON_DELAY 30 ms
Timer Starts
BEEV77LY AT
VREr Output Voltage (Note 4) 1.232 V
Temperature Coefficient 3 ppm/°C
Hysteresis (Note 5) 100 ppm
ADC(A/DOVIN—%) D4FE
VIN_ADC Voltage Sense Input Range Differential Voltage: ® 0 6 V
VIN_ADG = (VSENSEPn — VSENSEM)
Single-Ended Voltage:Vsensenn e -0.1 0.1 V
Current Sense Input Range (Odd Single-Ended Voltage:Vsensepn, VSENSEMn [ -0.1 6 V
Numbered Channels Only) Differential Voltage:Vin_Aoc o| 70 170 mv
N_ADC Voltage Sense Resolution (Uses L16 0V <Vin_apc < 6V 122 HUV/LSB
Format) Mfr_config_adc_hires = 0
Current Sense Resolution (Odd 0mV < |Vin_apc| < 16mV (Note 6) 15.625 uV/LSB
Numbered Channels Only) 16mV < |ViN_apc| < 32mV 31.25 uV/LSB
32mV < |Vin_apc| < 63.9mV 62.5 UV/LSB
63.9mV < |Vin_anc| < 127.9mV 125 uV/LSB
127.9mV < |Vin_anc| 250 uV/LSB
Mfr_config_adc_hires = 1
TUE_ADC_ Total Unadjusted Error (Note 4) Voltage Sense Mode Vin_apc > 1V ® +0.25 % of
VOLT_SNS Reading
Voltage Sense Mode 0 < Viy_apc < 1V e +2. mV
TUE_ADC_ | Total Unadjusted Error (Note 4) Current Sense Mode, Odd Numbered Channels | @ + % of
CURR_SNS Only, 20mV < Viy_apc < 170mV Reading
Current Sense Mode, Odd Numbered Channels | @ +140 pv
Only, Vin_apc < 20mV
Vos_anc Offset Error Current Sense Mode, Odd Numbered Channels | @ £100 pv
Only
tconv_ADC Conversion Time Voltage Sense Mode (Note 7) 6.15 ms
Current Sense Mode (Note 7) 24.6 ms
Temperature Input (Note 7) 24.6 ms
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o I ENFREHEFE TORBMEZRBKT Do TNLSET) = 25°C TOAE,

FESRDBEWVERD. Vpwr = Vin_sns = 12V, Vppaa. Vpp2s. &V REF E>id 70— MARE, (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
tuppaTe_ADc | Update Time 0dd Numbered Channels in Current Sense 160 ms
Mode (Note 7)
Cin_anc Input Sampling Capacitance 1 pF
fin_anc Input Sampling Frequency 62.5 kHz
lIN_ADC Input Leakage Current Vin_apc = 0V, OV < VcommonmoDe < 6V, L 0.5 A
Current Sense Mode
Differential Input Current Vin_apc = 0.17V, Current Sense Mode ® 80 250 nA
Vin_apc = 6V, Voltage Sense Mode ® 10 15 pA
D/AIVIN—5 DI
N_Vpacp Resolution 10 Bits
VFs_VDACP Full-Scale Output Voltage DAG Code = Ox3FF | Buffer Gain Setting_0 ® 1.32 1.38 1.44 V
(Programmable) DAC Polarity =1 Buffer Gain Setting_1 ® 2.53 2.65 2.77 V
INL_Vpacp Integral Nonlinearity (Note 8) ® +2 LSB
DNL_Vpacp Differential Nonlinearity (Note 8) ® +2.4 LSB
Vos_vpacp Offset Voltage (Note 8) ® =10 mV
Vpacp Load Regulation (Vpacpn — Voachn) Vpacen = 2.65V, lypacpn Sourcing = 2mA 100 ppm/mA
Vibacen = 0.1V, lypacpn Sinking = 2mA 100 ppm/mA
PSRR (Vpacpn — VDACMR) DC:3.13V < Vpp33 < 3.47V, Vpwr = Vpp33 60 dB
100mV Step in 20ns with 50pF Load 40 aB
DC CMRR (Vpacpn = VbacMn) -0.1V < Vpacmn < 0.1V 60 dB
Leakage Current Vibacpn Hi-Z, OV < Vipagpn < 6V (] +100 nA
Short-Circuit Current Low Vpacen Shorted to GND ® -10 -4 mA
Short-Circuit Current High Vpacen Shorted to Vppss e 4 10 mA
Cout Output Capacitance Vpacen Hi-Z 10 pF
ts_vDACP DAC Output Update Rate Fast Servo Mode 250 Js
DACY 7 MEFRIVIL—5 D5t
Vos_cmp Offset Voltage Vipacen = 0.2V (] +1 +18 mV
Vpacpn = 1.3V ® +2 +26 mV
Vibacen = 2.65V ([ ] +3 +52 mV
BERA—=/IN\=I\1HHE
Vin_vs Input Voltage Range (Programmable) Vin_vs = (Vsensepn — |Low Resolution Mode | @ 0 6 v
VSENSEMn) High Resolution Mode | @ 0 3.8 V
Single-Ended Voltage:Vsensemn ([ ] -0.1 0.1 v
N_VS Voltage Sensing Resolution 0V to 3.8V Range:High Resolution Mode 4 mV/LSB
0V to 6V Range:Low Resolution Mode 8 mV/LSB
TUE_VS Total Unadjusted Error 2V < Vin_vs <6V, Low Resolution Mode ® +1.25 % of
Reading
1.5V < Vin_vs < 3.8V, High Resolution Mode | @ 1.0 % of
Reading
0.8V < Vin_vs < 1.5V, High Resolution Mode | ® 1.5 % of
Reading
ts vs Update Period 12.21 1S
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B

o [F2EMEREHE TCORBEZERNET D, ZNLIHHIT) = 25°C TDIE,
SERCHVEVERD. Vewr = ViN_sns = 12V, Vppss. Vpp2s. LU REF E' (37 0—MR#EE, (Note 3)

SYMBOL | PARAMETER | CONDITIONS | MIN TYP MAX UNITS
Vin_sns AJIHHE
VVIN_SNS Vin_sns Input Voltage Range ) 0 15 Vi
Rvin_sns Vin_sns Input Resistance ® 70 90 110 kQ
TUEvin_sns | VIN_ON, VIN_OFF Threshold Total 3V < Vyin_sns < 8V () +90 % of
Unadjusted Error Reading
Vyin_sns > 8V ® £1.0 % of
Reading
READ_VIN Total Unadjusted Error 3V < Vyin_sns < 8V ° £1.5 % of
Reading
Vvin_sns > 8V ° +1.0 % of
Reading
BEEV YT
TUE_TS | Total Unadjusted Error | | +1 °C
Vour 12— L7 (Vour en [3:00) ik
VvouT_ENn Output High Voltage (Note 9) IvouT_ENn = -5UA, Vpp33 = 3.3V ® 10 12.5 14.7 V
IVOUT_ENn Output Sourcing Current Vvout_enn Pull-Up Enabled, Vvout enn =1V | @ -5 -6 -8 pA
Output Sinking Current Strong Pull-Down Enabled, ® 3 5 8 mA
Vvout_enp = 0.4V
Weak Pull-Down Enabled, Vwout enn =04V | ® 33 50 60 pA
Output Leakage Current Internal Pull-Up Disabled, ® +1 pA
0V < Vyout enn < 15V
Vour 1 *—7 L7 (Vour e [7:4]) 4t
IvouT_ENn Output Sinking Current Strong Pull-Down Enabled, ® 3 6 9 mA
Vout_enp = 0.1V
Output Leakage Current 0V < Vyout _Enn < 6V [ +1 pA
VN R—=7 7 (Vin_en) 1t
VVIN_EN Output High Voltage lvin_en =—5pA, Vpp3sz = 3.3V ® 10 12.5 14.7 V
lvIN_EN Output Sourcing Current Vin_en Pull-Up Enabled, Viyin_en =1V ® -5 -6 -8 pA
Output Sinking Current Vvin_en = 0.4V ® 3 5 8 mA
Leakage Current Internal Pull-Up Disabled, ® +1 pA
OV <V _en < 15V
EEPROM D514
Endurance (Notes 10, 11) 0°C < Ty < 85°C During EEPROM Write ® | 10,000 Cycles
Operations
Retention (Notes 10, 11) Ty<105°C L] 20 Years
Mass_Write | Mass Write Operation Time (Note 12) STORE_USER_ALL, 0°C < Ty < 85°C During ® 440 4100 ms
EEPROM Write Operations
7Y%5)bAF1SCL. SDA, CONTROLO. CONTROL1, WDI/RESETB, FAULTBO0O, FAULTBO1, FAULTB10, FAULTB11, WP
VIH High Level Input Voltage L 2.1 V
ViL Low Level Input Voltage ® 15 v
VHysT Input Hysteresis 20 mV
[LEAK Input Leakage Current 0V < Vpiy <5.5V, SDA, SCL, CONTROLn ® +2 pA
Pins Only
0V < Vpiy < Vpp3s + 0.3V, FAULTBzn, ® +2 pA
WDI/RESETB, WP Pins Only
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o I ENFREHEFE TORBMEZRBKT Do TNLSET) = 25°C TOAE,

FESRDBEWVERD. Vpwr = Vin_sns = 12V, Vppaa. Vpp2s. &V REF E>id 70— MARE, (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
tsp Pulse Width of Spike Suppressed FAULTBzn, CONTROLn Pins Only 10 js
SDA, SCL Pins QOnly 98 ns
tFAULT_MIN Minimum Low Pulse Width for Externally 110 ms
Generated Faults
tRESETB Pulse Width to Assert Reset Vwpi/ReseTs < 1.5V (] 300 ys
twol Pulse Width to Reset Watchdog Timer | Vwpi/resers < 1.5V ® 0.3 200 s
fwpi Watchdog Interrupt Input Frequency ® 1 MHz
Cin Digital Input Capacitance 10 pF
734U\ 71 SHARE_CLK
VIH High Level Input Voltage ] 1.6 V
ViL Low Level Input Voltage ® 0.8 V
fSHARE_CLK_IN | Input Frequency Operating Range ® 90 110 kHz
tLow Assertion Low Time VsHARE oLk < 0.8V ® 0.825 1.1 Hs
tRISE Rise Time VsHARE oLk < 0.8V to VsHARE cLk > 1.6V (] 450 ns
[LEAK Input Leakage Current 0V < VsHARE_cLK < Vpp33 + 0.3V ® +1 pA
Cin Input Capacitance 10 pF
7345 )Liti} SDA, ALERTB. PWRGD, SHARE_CLK, FAULTBOO, FAULTBO1, FAULTB10, FAULTB11
VoL Digital Output Low Voltage Isink = 3mA L] 0.4 vV
fsHARE cLk_ouT | Output Frequency Operating Range 5.49kQ Pull-Up to Vpp33 ® 90 100 110 kHz
T34\ 71 ASELO, ASEL1
VIH Input High Threshold Voltage ® | \pp33—05 V
Vi Input Low Threshold Voltage (] 0.5 v
I, IiL High, Low Input Current ASEL[1:0] = 0, Vpp33 (] +95 pA
[Hiz Hi-Z Input Current ® +24 pA
Gin Input Capacitance 10 pF
VT INADTA I TN
fsoL Serial Clock Frequency (Note 13) ® 10 400 kHz
tLow Serial Clock Low Period (Note 13) ® 1.3 ys
tHIGH Serial Clock High Period (Note 13) ® 0.6 ys
tBUF Bus Free Time Between Stop and Start ® 1.3 Js
(Note 13)
tHD,STA Start Condition Hold Time (Note 13) ® 600 ns
tsu,STA Start Condition Setup Time (Note 13) ® 600 ns
tsu.sTo Stop Condition Setup Time (Note 13) ® 600 ns
tHD,DAT Data Hold Time (LTC2980 Receiving ® 0 ns
Data) (Note 13)
Data Hold Time (LTC2980 Transmitting ® 300 900 ns
Data) (Note 13)
tSu,DAT Data Setup Time (Note 13) ® 100 ns
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o I ENFREHEE TORBEZRKT Do TNLSET) = 25°C TOAE,
ERCHVEWERD . Vpwr = Vin_sns = 12V, Vop3a. Voozs. & &TFREF &7 00— MREE. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

tsp Pulse Width of Spike Suppressed 98 ns
(Note 13)

trimeout_sus | Time Allowed to Complete any PMBus | Mfr_config_all_longer_pmbus_timeout = 0 ® 25 35 ms
Command After Which Time SDA Will Be | Mfr_config_all_longer_pmbus_timeout = 1 ® 200 280 ms
Released and Command Terminated

ZOMDTITI T IV

fo | Minimum Off Time for Any Channel | | 100 ms

Note 1: R ARERICEHSINIMEEBZ AN RIETI/INA RICKGENIBHEES5Z 57
BEMEN' B D, RIAICOIc> TR A ERICE T & T/NA ROEBELFEDICEZEES
ZBBNNH B,

Note 2: /X1 ZADEVICTAVADERIFETE. TN\A1 ADEVHSRNETERITET
B ERNBVRD, 2 TOEEIFCGNDERE, Vpps EY DA SBEHHHE SN BB E .
VpwR & Vopss EVE TS %o

Note 3 1 JEFEAVEVRD, LTC2980 DERKIFFIEIZ T/ \A ZDH DRI LITBERAS NS,
HAREBEREIE. T/\A ZAABLVOT/NNA ABIADE Y TR—TH 5,

Note 4 : AD 1>/ \— 5 DR RIBEIEICIE, TORERERN BTN, 9. 25770
7 NSV ERTUC DRERETTERY Y7 LY ZBE (Vrer) 2RI 50 ThIck
DIRERKIZBNRICNZ Sh 21, BEDENBERKALHT B ENB D, SNERE
T 21cth, BAMBETRUTMBEV/ A XDFELBNFIS), - NUSVH % ND I/~
SDOENTEITT BTEIED, FRIBRESAERLRI BN B,

Note 5 : HHBEDERF USRI, EV1— LA ZNETBINTWVORENERNMER
PNEE STy —I - AL AD BB U B, ABER BIZ25CTHES NS,
EI2—IUEFRDAERC105°C F/cld-40°C DRERRICEN NS, EXT UV, FF
BEZEO-RIHAT 2.

Note 6: BFRORE DRI LI 74—V hERSNBED MV BEATRESND, fek X
(&, 170mV D Z)LRT —)LAEIE 0xF2A8 = 680 * 272 = 170 D L1 fEAYNIRE D, ZHAT LI DR
HEeA—N\—TA—F 2B IDEZRETEDH/NDEH T, OEETDILSBIE
27 mV = 250pV &7 % TN DIBRIES B HE E, LSBORESZ 1 RIS EITE LT
DEREEZER ET B

Note 7 : fERDF +RILTDA/D ZHDE CIE O RFRE (A/D DV/\—5 DFERHE) Id. RDK
SICLTRHSN D, 36.9ms +(6.15ms « B EEEE— R TEBSNIADIVN—=% - Fv
FILDE) + (24.6ms » B REEE— R THEBSNIAD AVNN—5 - FrRILOK)

Note 8: JEERIEF. |BAAT Y MERULORIIDI—RNSTILAT—ILOI—RTH
21023 X TTEES NS,

Note 9: EA1X—TIL-EViEVppss h S5F v —V - R TEN 3,

Note 10:EEPROM DI A & 7 — FREFREN L, B 5T BRIl R S ORI T OER -
AV hA—LEDRBETRIESNTWS, SR/VREFRF IR (. PR EEPROM DF SAHT
AVIWED RN AEERRE D DRWTINA RITBERAS N2,

Note 11:EEPROM DA M & 7 — FRIFEENIE Ty > 105°CICR B EET I %,

Note 12: KEEZAHENMEDEITHIE, LTC2980(FED PMBus AV RICH 7Y/ Uy I ZIRE
B\, ZDK 573V RITIE, STORE_USER_ALL & KU MFR_FAULT_LOG_STORE O¥ > Rt
[Z. FPRIVDT AN - ATICE > TREEIENZ 74 M- O REFEOIVY RO EENS,

Note 13 : SCL & SDADTmABEM &, Cpld400pF, 77— &V OYIDILE EAD K (tr)
EXETHDERE () IFRDERD

(20+0.1+Cp) (ns) < tr < 300ns &KV (20+ 0.1+ Cg) (ns) < tf < 300ns,
Cp = 1ARD/I\ZF1 YV DEE (pF) o SCLESDADIER T ILF v T B Vi01d3.13V < Vig < 5.5V,

PMBus D2 1327 K
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|
| |
seLi || | \
|
P \
|—! } ‘*tHD(STA) ‘4—» || }
‘L,,J tHD(DAT) tHiGH L _ ___l2080TD
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