PRODUCT CHANGE NOTIFICATION

TECHNOLOGY
Linear Technology Corporation
1630 McCarthy Blvd., Milpitas, CA 95035-7417
(408) 432-1900

March 03, 2017 PCN#030317

Subject: Notification of Change for the LTM4676A uModule Regulator

Dear Sir/Madam:

Please be advised that Linear Technology Corporation has made enhancements to the
electrical specifications and manufacturing robustness of the LTM4676A pModule regulator.
Minor changes to the substrate layout inside the LTM4676A now reflect best practices for
manufacturability. The improvements to the electrical specifications are listed below:

1)
2)
3)
4)
5)
6)

Increased maximum input voltage

Reduced power up times

Improved on-chip EEPROM robustness

Reduced ADC update period

Reduced TON_MIN

Updated I°C PMBus voltage thresholds compatible with bus power supplies as low
as 1.8 volts

Table 1- Summary of Improvements to the LTM4676A puModule Regulator

Parameters New Version Old Version

Input V0|tage Range, V|N 4.5V to 26.5V, 28VABSMAX 4.5V to 17V, ZOVABSMAX

(VINO, VIN1, SVIN)

Turn-On Start-Up Time (tsrart) 35ms 60ms
Minimum On-Time (Tonmin) 45ns 90ns
NVM Protected by ECC Yes No

ADC Telemetry Update Period

90ms 100ms
(tconvert-*)
V. Logic Thresholds of the
Following Pins: SCL, SDA, 0.8V 1.4V
RUN,, RUN,, GPIO,, GPIO,
Viu Logic Thresholds of the
Following Pins: SCL, SDA, 1.35V 2.0V

RUN,, RUN;, GPIO,, GPIO,
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o T, the time required from application of VIN until the part is ready to start sequencing
output rails, is reduced from a typical value of 60ms to 35ms. This change is transparent
in all applications that require sequencing of multiple power rails using multiple LTC
Power System Management (PSM) parts connected in the recommended manner.

e Error Correcting Code (ECC) is added to the internal non-volatile memory to enhance its
reliability. This change is transparent to the user and requires no modifications to
programming files or system firmware. As a consequence of adding ECC, the area in the
EEPROM available for fault log is reduced to 4 events. The read length of 147 bytes
remains the same but the fifth and sixth events are a repeat of the fourth event if the part
is reset. However, when reading the fault log from RAM, all 6 events of cyclical data are
available.

e The ADC update period, Tconverr, IS reduced from 100ms to 90ms, providing more
timely telemetry of all monitored parameters.

o TON_MIN is reduced from nominally 90ns to 45ns to support large step down ratios at
relatively high switching frequencies.

e I°C thresholds are reduced to support PMBus communication with other ICs using I/O
interface supplies as low as 1.8 volts. The V, and V specifications for the SDA, SCL,
RUNO, RUN1, GPIO0 and GPIOL1 pins are reduced from 1.4V and 2.0V, respectively, to
0.8V and 1.35V. The LTM4676A is fully compliant with PMBus 1.2. For more details,
please refer to PMBus 1.2 revisions on the PMBus website
http://pmbus.org/Specifications/OlderSpecifications and the SMBus Specification
Version 2.0 at http://smbus.org/specs/smbus20.pdf.

Changes to the product datasheet electrical characteristics table are appended to this notice.

The only change to the PWM characteristics is the reduction in TON_MIN. These die-level
changes to the module’s control IC were qualified by performing module-level characterization
over the full operating junction temperature range and through rigorous engineering evaluation
across a broad range of application conditions. The revised control IC has successfully
completed 1000 hours burn-in.

The new devices can be identified with the PMBus MFR_SPECIAL _ID command code reporting
a value of 0x47XY where ‘Y’ is a hex value of 0x8-0xF and ‘X’ is a hex value OxE. The affected
part numbers are listed below.

List of affected part numbers:

LTM4676AEY#PBF
LTM4676AIY#PBF
LTM4676AlY
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Linear Technology will accept requests for revised samples within 30 days of the date of this
notification. If we don’t hear back from your company within this 30 day period, we will assume
acceptance of this Change Notice by May 03, 2017. Production shipments of product
incorporating the improved die will begin no sooner than May 03, 2017.

Should you have any further questions, please feel free to contact me at 408-432-1900 ext. xxx,
or by E-mail JASON.HU@LINEAR.COM. If | do not hear from you by May 03, 2017 we will
consider this change approved by your company.

Sincerely,

Jason Hu
Quiality Assurance Engineer
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LTMAL76A
GLECTH ICHL CHHII HCTEH IST"CS The ® denotes the specifications which apply over the specified internal

operaiing temperature range (Note 2). Specified as each individual output channel (Note 4). Ty =25°C, Vi = 12V, RUNy = 5V,
FREQUENCY SWITCH = 500kHz and Vgyry commanded to 1.000V unless otherwise noted. Gonfigured with factory-default EEFROM
settings and per Test Circuit 1, unless otherwise noted.

SYMBOL PARAMETER COMDITIONS MIN  TYP Hlﬂ.l,f UNITS
Vin Input DC Voltage Test Circuit 1 ®| 575 pra i v
Test Circuit 2; VIN_OFF < VIN_ON = 4.25V & 45 5.75 L)
Vouta Range of Output Voltage | Vigyo Differentially Sensed on Vosyso' /Vosysg™ Pin-Pair; ® 05 55 v
Regulation Vour1 Differentially Sensed on Vigsysy/SGND Pin-Pair; ® 05 5.5 v
Commanded by Serial Bus or with Resistors Present at Start-Up on
Voutscrg andfor ViiMacra
Voutaioc) Dutput Voltage, Total (Mot 5)
Variation with Line and | Vigyr s Low Range (MFR_PWM_MODE,[1]=1g),
Load FREQUENCY SWITCH = 250kHz
Digital Senvo Engaged (MFR_PWM_MODE 4/&] = 1y) ®| 0935 1.000 1.005 b
Digital Serva Disengaged (MFR_PWM_MODE J6] = Oy} 0.935 1.000 1.015 L)
Inpul Specifications
lINRUSHIN Input Inrush Currentat | Test Circuit 1, Vour =1V, Viy = 12V; No Load Besides Capacitors; 400 mA
Start-Up TON_RISEg= 3ms
loysvin Input Supply Bias Current | Forced Continuous Mode, MFR_PWM_MODE[0] = 1y
RUNg =5V, RUNy_p= OV mé
Shutdown, BUNp = BUN = 0V 20 mé
IS ivINA PSM) Input Supply Gurrentin | Pulse-Skipping Mode, MFR_PWM_MODEA0] = Oy, A
Pulse-Skipping Made lgure=100mA
Operation
Isiving FoMy Input Supply Currentin | Forced Continuous Mode, MFA_PWM_MODEJ0] = 1y
Forced-Continuous Mode loute = 100mA 40 mA
Operation loute = 13A 137 A
Ispving sHUTDOWN) | Input Supply Currentin | Shutdown, RUN, = OV 50 PA
Shutdown
Ouiput Specifications
louTe Output Continuous {Note &) 0 13 A
Current Hange
AVOUTRLINE) Line Regulation Accuracy | Digital Servo Engaged (MFR_PWM_MODE 6] = 1) 0.03 %o
T — Digital Servo Disengaged (MFR_PWM_MODE 6] = Oy) L] 003 0.2 £
OUTa SW|y and Vi ; Electrically Shorted Together and INTV: Open Gircuit;
26 5y OuTn= 0% 5./5¥ = Vi = T, Vour Low Range
(MFE_FWM_MODER[1] = 1) FREQUENCY_SWITCH = 250kHz
(Referenced to 12V} (Note 5)
AVoUTHLOAD) Load Regulation Digital Servo Engaged (MFR_PWM_MODE 4[&] = 1p) 0.03 %
W Accuracy Digital Servo Disengaged (MFR_PWM_MODE[6] = Oy) L] 0.2 0s %
" 0A = IpyTe = 134, Vgyr Low Range, (MFR_PWM_MODE1] = 1g)
FREQUENCY SWITCH = 250kHz (Mote 5)
Voutsiac) Dutput Voltage Ripple 10 mVpp
f5 (Each Channel) |Vourn Ripple Frequency | FREQUENCY _SWITCH Set to 500kHz (0xFBES) ® | 4625 500 R3TS kHz
MVoutssTarT Tum-0n Overshoot TON_RISE; = 3ms (Note 12) B my
tgmanT Turm-On Start-Up Time | Time from Wy Togaling from OV to 12V to Rising Edge of m,, [ ] ms
TON_DELAY ; = Oms, TON_RISE ;= 3ms,
MFA_GPI0_PROPAGATE ;= 0x0100,
MFR_GPI0_RESPONSE, = (0000

A5Gl

4 For more information wanwlinzarcom/LTM4GTEA U I’T-Imw
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LTMAG/6A
ELECTRICAL CHARACTERISTICS e o denotes the specifications which apply over the specified internal

operating temperature range (Mote 2). Specified as each individual output channel (Note 4). Ty = 25°C, Viy =12V, RUNR =5V,
FREQUENCY_SWITCH = 500kHz and Vyyr; commanded to 1.000V unless otherwise noted. Configured with factory-default EEPROM
settings and per Test Circuit 1, unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN  TYF MAX | UNITS
toELyiOms) Turn-On Delay Time Time from First Rising Edge of AUN,, to Rising Edoe of GPID,. ®| 275 A1 35 ms
TON_DELAY »= Oms, TON_RISE, = 3ms,
MFR_GPIO_PROPAGATE = 0x0100,
MFA_GPI0_RESPONSE,= D000 40ms
Vi Having Been Established for at Least Z0r
MouTeLs) Peak Qutput Voltage Load: OA fo 6.54 and 6.5A to 04 at 6.54/ps, Figure B& Circuit, 50 my
Deviation for Dynamic Voure =1V, Viy = 12V (Note 12) 693
Load Step
tsETLE Settling Time for Load: OA fo 6.54 and 6.5A to 04 at 6.54/ps, Agure B8 Circuit, 35 153
Dynamic Load Step Viure= 1V, Vi = 12V (Note 12)
loUTROoL_PK) Output Current Limit, Cycle-by-Cycle Inductor Peak Current Limit Inception E 69 a 225 A
Peak
IOUTROCL_AVE) Output Current Limit, Time-Averaged Output Inductor Current Limit Inception Threshold, 15.64; See lgpe-Ace
Time Averaged Commanded by 10UT_OC_FAULT_LIMIT, (Note 12) Specification (Output Current
Readback Accuracy)
Control Section
VoMo Channel 0 Feedback Imput | Viggysn~ Valid Input Range (Referred to SGND) e 01 03 v
Comman Mode Range Viosnsg* Valid Input Range (Referred to SGND) L] 5T v
==Te T Channel 1 Feedback Input | SGND Valid Input Range {Referred fo GND) ®| 03 03 v
Commaon Mode Range Viggngy Valid Input Range (Referred to SGND) L] 5T v
Viourm-raan Full-Scale Command {Nofes 7, 15)
Voltage, Range 0 Vioute Commanded to 5.500V, MFR_PWM_MODE[1] = 0y 5422 5.576 v
Resolution 12 Bits
LSE Step Size 1.375 my
Vour-rxe1 Full-3cale Command {Mofes 7,15)
Voltage, Range 1 VouTs Commanded to 2. 750V, MFR_PWM_MODER[1] =1, 27 2768 v
Resolution 12 Bits
LSB Step Size 0.6875 my
Ryzemspn” Vpoygp* Impedance to 005V < Vygenen* — Vegyp < 5.5V 4 ki1
SGND
Rysensel Vosxsq Impedance fo 0.05V < Wosns: — Vsgap = 5.5V kT kil
SGND £ 45 L
tonam) Minimum 0n-Time (Note B ) e an ns
Analog OV/UV (Dvervoltage/Undervoltage) Ouiput Voltage Supervisor Comparators (VOUT_OWUV_FAULT LIMIT and VOUT OV/UV_WARN_LIMIT Monitors)
Nowuw_comp Resolution, Output {Mote 15) ] Bits
Voltage Supervisors
Viov-RNG Output OV Comparator (Mote 15)
Threshald Detection High Range Scale, MFR_PWM_MODE,[1] = 0y 1 5.6 v
Range Low Range Scale, MFR_PWM_MODE,[1] = 1y 0.5 27 v
VousTe Qutput OV and UV (Mote 15)
Comparator Threshold High Range Scale, MFR_PWM_MODE,[1] =0y 22 mv
Programming LSE Step Low Range Scale, MFR_PWM_MODE,[1]=1y 1 my
Size
AETEat

LTI’T-I-[l fo-ey Far more information www linearcom/ALTM4ETEA 5
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LTMAS76A

EI.GCTH ICHI. CHHII HCTE“ ISTICS The & denotes the specifications which apply over the specified internal

operating temperature range (Mote 2). Specified as each individual output channel (Note 4). Ty = 25°C, Viy =12V, RUNy =5V,
FREQUENCY_SWITCH = 500kHz and Vgyry commanded to 1.000V unless otherwise noted. Configured with factory-default EEPR

seftings and per Test Circuit 1, unless otherwise noted. )

SYMBOL PARAMETER CONDITIONS MIN TYP/MAI N

tCONVERT-VO-RE Qutput VoRage Readback | MFR_ADG_CONTROL=0x00 (Nofes 9, 15) 04 ms
Update Rate MFA_ADG_CONTROL=0x0D (Notes 9, 15) k) ms

MFR_ADC_CONTROL=005 or 009 (Motes 9, 15) B ms

Input Voltage {5Vyy) Readback (READ_VIN)

Nzvin-na Input Voltzge Readback | (Notes 10, 15) 10 Bits
Resolution and L3B Step 15.62% my
Size

Vrs Input Voltage Full-Scale | (Notes 11, 15) 38.91 v
Digitizable Range

SViN-RB-ACC Input Violtage Readback | READ_VIN, 4.5V = SWy < 26 5Y Within +2% of Reading
Accuracy . 90

t:uHIIIEHTGl.Im_HB |I'IpLI‘t ".I'D|lﬂ.ﬂﬂ Readback MFH_A[I'E_‘EUNIRGL:UKQU [NIZHE-'S g9, 15:| 1‘39'/ ms
Update Rate MFR_ADC_CONTROL=0x01 (Notes 9, 15) B ms

Channels0and 1 Qutput Current (READ_10UT,), Duty Gyele (READ_DUTY CYCLE,), and Computed input Gurrent (MFR_READ _IIN,) Readback

Miong Ourtput Current Readback | (Notes 10, 12) 10 Bits
Resolution and L3B Step 15.6 mA
Size

loerrs, 1-ps Qutput Current Full-Scale | (Mote 12) =40 A
Digitizable Range and
Input Current Range of
Calculation

lo-rgacc Output Current, Readback | READ_I0UT,, Channels 0 and 1, 0 < gyt < 104, Within 250mA of Reading
Accuracy Forced-Continuous Mode, MFR_PWM_MODE[1:0] = 10y

lo-ragian) Full Load Output Gurrent | lgurg = 134 (Mote 12). See Histograms in Typical Performance 13.1 A
Readback Characteristics

Np-ra Computed Input Current, | (Motes 10, 12) 10 Bits
Readback Resolution and 195 mé
LSB Step Size

I meACC Computed Input Current, | MFE_READ _IINp, Channels 0 and 1, 0 < lgy7s = 104, Within 150mA of Reading
Headback Accuracy, Forced-Continuous Mode, MFR_PWM_MODE[1:0] = 10,
Neglecting lsvin MFA_IIN_OFFSET ;= 0mA 90

tCONVERT-I0-RE Qutput Current Readback | MFR_ADG_CONTROL=0x00 (Nofes 9, 15) 10 ms
Update Rate MFR_ADC_CONTROL=0x0D [MNotes 9, 15) k) ms

MFA_ADG_ CONTROL=0x06 or DDA (Motes 9, 15) [ B ms

tCONVERT-I-RE Computed Input Current, | MFR_ADG_CONTROL=0x00 (Nofes 9, 15) t 90 ﬁ i ms
Readback Update Rate

Noury-re Resolution, Duty Cycle {Motes 10, 15) 10 Bits
Readback

DRg-ac Duty Cycle TUE READ_DUTY_CYCLEg, 16.3% Duty Cycle [Note 15) ;"‘ga") +3 %

teonverT-ouTy-RE | Duty Cycle Readback MFR_ADC_CONTROL=0x00 (Notes 9, 15) t . j 8- ms
Update Rate

Temperature Readback for Channel O, Channel 1, and Coniroller (Respectively: READ TEMPERATURE_1p, READ _TEMPERATURE_14,

and READ_TEMPERATURE_2)

TRES-RA Temperature Readback | Channel 0, Channel 1, and Confroller (Note 15) 0.0625% C
Resolution

TRE-CH-ACC72my) | Channel Temperature Channels 0 and 1, PWM Inactive, RUN, = OV, Within +3°C of Reading

TUE, Switching Action Off

MVrsysm = T2mV

5Tl

LY L

e

Far maore information weee inearcom/LTMAETEA

Page 6 of 8

-



LTMA4676A

ELECTH IC“L CHH HﬂC‘I'EﬁISTICS The » denotes the specifications which apply over the specified internal
operating temperature range (Note 2). Specified as each individual output channel {Mote 4). Ta = 25°C, Viy =12V, AUNy= 5V,
FREQUENCY SWITCH = 500kHz and Vgyry commanded to 1.000V unless otherwise noted. Configured with factory-default EEPROM
settings and per Test Circuit 1, unless otherwise noted.

SYMBOL

FARAMETER

COMDITIONS

MIN  TYF MAX | UNITS

TRE-CH-ACCION)

Channel Temperature
TUE, Switching Action On

READ_TEMPERATURE_1,, Channels 0 and 1,
PWM Active, AN, = 5 (Note 12)

Within +3°C of Reading

TRe-CTRL-acciow | Gontrol 1G Die READ TEMPERATURE 2, PWM Active, AUNp = RUNq = 5V Within +1°C of Reading
Temperature TUE, [Mote 12)
Switching Action On {;T"”)
. 90
teowveRT-TEMp-rn | Temperature Readback | MFA_ADC_CONTROL=CheD0 (Motes 9, 15) t j “8e- ms
Update Rate MFA_ADC_CONTROL=0x06 or 004 (Notes 9, 15) 8 ms
INTV Regulator
Vinmvce Internal Vg Voltage No |6V < Viy s 26 5V 43 5 52 v
Load
AVigTvCsiL0AD) INTV; Load Regulation | Omd < Iiymyer £ 50mA 05 12 %
Vinmice
Vopza Regulalor
Voo Internal Vppas Voltage 32 13 34 v
I pvoDag) Vppaz Current Limit Vopag Blectrically Short-Circuited to GND 7o mA
'\fwugg o ".I'nnga IZI'.'H'.'uIlag& [NEI'tE 15] 3.5 v
- Threshold
Vypoaz_uv Vbpaz Undervoltage [Mote 15) 3 v
Threshaold
Vppps Regulator
Voo Internal Vpoes Voltage 25 v
ILimvongs) Vopogzs Current Limit Vopzs Electrically Shor-Gircuited to GND 50 mA
Oscillator and Phase-Locked Loop (PLL)
fose Oseillator Frequency FREQUENGCY _SWITCH = 500kHz (0xFBES) ] +15 %
Accuracy 250kHz < FREQUENCY _SWITCH = 1MHz {Note 15) £71.5 %o
fe¥ne PLL SYNC Capture Range | FREQUENCY SWITCH Set to Frequency Slave Mode (0x0000; ®| 225 1100 kHz
MFR_CONFIG_ALL[4]=1g; SYNC Driven by Edemnal Clock; 3.3Voyr
VTH. sYNE SYNC Input Threshold Vsywe Rising (Mote 15) 1.5 v
Vgywe Falling (Note 15) 1 v
VoL svne SYNC Low Output Igywe = 3mA L] 0.3 0.4 v
Voltage
lsyNC SYNC Leakage Current in [0V < Vgyyg < 3.6V L] 15 pA
Frequency Slave Mode MFR_CONFIG_ALL[4)=1g
Bgyyc-al SYNC-to-Channel 0 {Note 15)
Phasz Relationship, Lag MFF_PWM_CONFIG[2:0] = 000y, 01Xy 0 Deg
from Falling Edge of Sync MFR_PWM_CONFIG[2:0] = 101 60 Deg
to Rising Edge of Top MFR_PWW_CONFIG[2:0] = 001, a0 Deg
MOSFET (MTD) Gate MFR_PWM_CONFIG[2:0] = 1X0y 120 Deg
Bsync-al SYNC-to-Channel 1 {Note 15)
Phasa Relationship, Lag MFR_PWW_CONFIG[2:0] = 011, 120 Deg
from Falling Edge of Sync MFR_PWM_CONFIG[2:0] = D00, 180 Deg
to Rising Edge of Top MFR_PWM_CONFIG[2:0] = 010y, 10K 240 Deg
MOSFET (MT1) Gate MFR_PWM_CONFIG[2:0] = 001y, 270 Deg
MFR_PWW_CONFIG[2:0] = 110y 300 Deg
4TGal

For more information waw linearcom/LTM4GT7EA
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LTMAG/O6A
ELGCT“ ICﬂL CH“H HCT‘E“ IST'CS The » denotes the specifications which apply over the specified internal

operaling temperature range (Mote 2). Specified as each individual output channel (Note 4). Ta = 25°C, Vi = 12V, RUN, =5V,
FREQUENCY_SWITCH = 500kHz and Vgyr; commanded to 1.000V unless otherwise noted. Configured with factory-default EEPROM
settings and per Test Circuit 1, unless otherwise noted.

SYMBOL | PARAMETER | conpimions [ MmN TP max | unrs
EEPROM Characteristics
Endurance {Note 13) 0°C = T = 85°C During EEPROM Write Operations (Note 3) & | 10,000 Cycles
Retention {Maote 13) Ty = Tyma, with Most Recent EEPROM Write Operation Having ®| 10 Years
Occurred at 0°C = Tj = 85°C (Note 3)
Mass Write Mass Write Operation Execution of STORE_USER_ALL Command, 0°C < Ty < B5°C 440 4100 ms
Time [ATE-Tested at Ty = 25°C) (Notes 3, 13)
Digital /03 f,""]’"‘gg"}—\
ViH Input High Threshold SCL, SDA, AUN g, GPIO, (Mote 15) t ’ j RO v
Voltage SHARE_CLK, WP [Note 15) 1.8 v
ViL Input Low Threshold SCL, SDA, AUN,, GF10; (Note 15) =4 v
Voltage SHARE_CLK, WP [Note 15) 0.8 j 0.6 v
Wiy Input Hysteresis SCL, SDA {Note 15) s B0 mv
Voo Qutput Low Voliage SCL, S0A, ALEAT, RUN,, GPID,, SHARE CLK:
ISlHK = 3mA » 0.3 0.4 v
o, Input Leakage Current | SDA, SCL, ALERT, RUNy: OV = Vppy = 5.5V . 5 pA
GPI0g and SHARE_CLK: OV < Vpy < 3.6V [ ] +2 LA
trurer Input Digital Filtering RUN, (Note 15} 10 |is
GPIO, (Note 15) 3 ps
Crm Input Capacitance SCL, SDA, RUN,, GPI0g, SHARE_CLK, WP (Mote 15) 10 pF
PMBus Interface Timing Characieristics
foma Serial Bus Operating [Mote 15) 10 400 kHz
Frequency
taur Bus Free Time Between | (Note 15) 13 us
Stop and Start
typ 5TA Hold Time After Repeated | Time Period After Which First Clock 1s Generated (Noiz 15) 0.6 =
Start Condition
tsu sTA Repeated Start Condition | (Note 15) 0.6 ps
Setup Time
g1 510 Stop Condition Setup (Mote 13) 0.6 us
Time
tup paT Data Hold Time Receiving Data (Mote 15) i] =
Transmitting Data (Note 15) 0.3 09 s
tsu par Data Setup Time Receiving Data (Note 15) 01 us
triMEDUT_SME Stuck PMBus Timer Measured from the Last PMBus Start Event
Timeout Block Reads, MFR_CONFIG_ALL[3]=0p (Mote 15) 150 ms
Non-Block Reads, MFR_CONFIG_ALL[3]=0p (Note 13) B ms
MFR_GOMNFIG_ALL[3]=Tg (Note 15) 250 mes
toow Serial Clock Low Period | (Note 15) 1.3 10000 p=
tuigH Serial Clock High Period | (Note 15) 0.6 us
457l
LJ me For more information wweingarcom/TM4GTEA 9
End.
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