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CHANGE NOTIFICATION

NOW PART OF

L7 ANALOG
TECHNOLOGY DEVICES

Analog Devices, Inc.
1630 McCarthy Blvd., Milpitas CA
June 20, 2017 (408) 432-1900

Dear Sir/Madam: PCN# 062017

Subject: Notification of Change to LTC3884 Die and Datasheet

Please be advised that Linear Technology Corporation has made enhancements to the LTC3884 product
die to improve performance in the following areas:

1) Fix errata

2) Reduce power up times

3) Reduce the ADC update period

4) Improve on-chip EEPROM robustness

5) Support I°C PMBus thresholds compatible with bus power supplies as low as 1.8 volts
6) Reduced TON_MIN

The documented errata in the LTC3884 are eliminated. Refer to the following link for the current errata
documents http://cds.linear.com/docs/en/spec-notice/er3884f.pdf.

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 65ms to 35ms. This may allow applications to power up faster after
application of VIN. 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. The ADC update period, Tconverr, IS reduced from 100ms to 90ms, providing more timely
telemetry of all monitored parameters. The above changes are shown on the attached pages of the
marked up datasheet.

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 maodifications 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.

I°C thresholds are reduced in order to support PMBus communication with other ICs using 1/O interface
supplies as low as 1.8 volts. TON_MIN will be reduced from nominally 90ns to 60ns in to support large
step down rations at relatively high switching frequencies. The new silicon can be identified by the
MFR_SPECIAL_ID, PMBus command code OxE7, with a value of 0x460* where * is a value of 8-F.
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The die changes were qualified by performing characterization over the full operating junction
temperature range and through rigorous engineering evaluation across a broad range of application
conditions. The revised product will have successfully completed 1000 hours burn-in before production
release. Product built using the revised die will be shipped after August 20, 2017.

Linear Technology will accept requests for revised samples within 30 days of the date of this naotification.
If we don’t hear back from your company within this 30 day period, we will assume acceptance of this
Change Notice by August 20, 2017.

Should you have any further questions, please feel free to contact your local Analog Devices Inc. sales
person or you may contact me at 408-432-1900 ext. 2077, or by E-mail JASON.HU@ANALOG.COM.

Sincerely,

Jason Hu
Quality Assurance Engineer
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LTC3884

ELEG“ICHL C H I"Iﬂ HGEGISTICS The @ denotes the specifications which apply over the specified operating

junction temperature range, otherwise specifications are at Ty = 25°C (Notes 2, 3). Viy = 12V, EXTV¢c = OV, Vgywp 1 = 3.3V,
fsync = 900kHz (externally driven) and all programmable parameters at factory default, unless otherwise specified.

SYMBOL | PARAMETER | CONDITION MIN TYP MAX UNITS
Input Voltage
Viy Input Voltage Range {Note 11) ®| 45 38 b
In Input Voliage Supply Current Vruno 1 = 3.3V (Note 16) 25 mA
Veuno1 = 0V (Note 16) 23 mA
Vo Undervoltage Lockout Threshold Vs Falling 3.55 U)
When V) = 4.3V Viymice Rising 3.90 L)
tim Initialization Time Time from \y Applied Uniil the TON_DELAY B35 ms
Timer Starts
oernam Short Cycle Retry Time 120 ms
Gontrol Loop
VourrL Full-3cale Voltage Range VOUT_COMMAND = 2.75V, e 7 28 U)
Set Point Accuracy (0.6V ~ 2.5V) MFR_PWM_MODE[1] =1 e 05 0.5 o
Resolution {Notes 9, 10.13) 12 Bits
LSE Step Size 0688 mVy
Voutax Full-Scale Voltage Range VOUT_COMMAND = 5.5V, @ 540 5.60 v
Set Point Accuracy (0.6V ~ 5.0V) MFR_PWM_MODE[1] =0 ® 05 0.5 k!
Resolution {Notes 9, 10.13) 12 Bits
LSE Step Size 1375 mVy
VLINERES Line Regulation 6V < Vjy < 3BV o +0.02 SV
VioaoRes Load Regulation AV =135V - 0.7V ] 0.0 0.1 o
AV =135V - 2V ] 001 04 a
l\senszn 1 Input Pin Bias Current 0V < Vo= 5.5V o +1 +] pA
Veenseming 1 | Vepwse Input Resistance to GND 0V < Vpy < 5.5V 50 ki)
Viumar N 12 Steps
ViLM_miGH MFR_PWIM_MODE[7],[2]=0, 1, | pa[3:0]=1100, Vgur 3.5V | @ | 145 16.5 18.5 mV
{Note 15)
Vium_Low MFR_PWIM_MODE[7],[2]=D, [ 0]=0001, Vour < 3.5V 95 mV
VEey MFR_PW_MODE[7],[2]=0, 1 ur2 Vo 7.5 mV
ViLIM_HIGH MFR_PWM_MODE[7][2]=1, 1. I|_ [3:0]=1100Vgr= 35V | @ | 27.0 29.5 3.0 mV
ViLm_Low MFR_PWM_MODE[7][2]=1, 1, ILna[3:0]=0001 Vpyr = 35V 17.0 mVy
Veey MFR_PWM_MODE[F][2]=1, 1, Vour = Viy -15 mVy
ViLM_HIGH MFR_PWM_MODE[7][2]=0, 0, | ya[3:0]=1100 o 35 42 49 mV
ViLm_Low MER_PWM_MODE[7][2]=0, 0, lupa[3: 0]=0001 25 mV
REV MFR_PWM_MODE [71121=0, 0, Vgur = Vigy -18.8 mVy
ViLm_pigH MFR_PWM_MODE[T][2}=1, 0, | ya[3:0)=1100 ®| 675 74.5 85 mVy
Vium_Low MFR_PWM_MODE[T][2]=1, 0, luwa[3: 0}=0001 435 mV
VRev MFR_PWM_MODE[7][2]=1, 0, Vgur = Vigy —-37.5 mV
O Resolution lryp.1 = 1.35V, MFR_PWM_CONFIG[7:5] = 0to 7 3 Bits
Error Amplifier §mma h.76 mmho
Error Amplifier gmmin) 1 mmho
LSB Step Size 0.68 mmho
Rrmo 1 Resolution MFR_PWM_CONFIG[4:0] = 0to 31 (See Figure 1) 5 Bits
Compensation Resistor Rrymag 70 ki)
Compensation Resistor By 0.5 kel
Gate Drivers
TG Rye TG Pull-Up Hjs[c-“ TG High 26 {2
TG Rppwn | TG Pull-Down Rpgiom TG Low 1.5 {1
BG Rye BG Pull-Up Rpgion BiG High 24 (2
388410

LY LNER

For more information www linsarcom/LTCI864

Confidential Statement

This change notice is for Analog Devices, Inc.’s customers only.

Distribution or notification to third parties is prohibited.



LTC3884

PCN#062017

ELGG“ Ian CH ﬂ ﬂﬂﬂiﬂlSTlCS The # denotes the specifications which apply over the specified operating

junciion temperature range, otherwise specifications are at Ty = 25°C (Notes 2, 3). Wiy = 12V, EXTVge = OV, Vayyp.1 = 3.3V,
fgync = 500kHz (externally driven) and all programmable parameters at factory default, unless otherwise specified.

SYMBOL PARAMETER CONDITION MIN TP MAX UNITS
BG Rpown BG Pull-Down Rosjon) BG Low 1.1 0]
TG TG Transition Time: {Note 4
1 Rise Time Croap = 3300pF an ns
153 Fall Time Croap = 3300pF 30 ns
BiG BG Transition Time: {Note 4)
1 Rise Time CrLoan = 3300pF 30 ns
i Fall Time Crpoap = 3300pF a0 ns
TG/BG, t;p | Top Gate Off to Bottom Gate on (Mote 4) Cpgap = 3300pF at Each Driver a0 ns
Delay Time
BGTG tap Bottom Gate Off to Top Gate on {Note 4) C_pap = 3300pF at Each Driver an ns
Delay Time
tomining Minimum On-Time 9060 ns
OV/UV Qutput Voltage Supervisor Channel 0A
N Resolution 9 Bits
Vpugresp i | LSE Step Size MFR_PWM_MODE[1] = 1 (Note 13) 56 mvy
Voustese_pe | LSB Step Size MFR_FWM_MODE[1] = 0 (Note 13) 1.2 mv
Veawge_pe | Voltage Monitoring Range MFR_FWM_MODE[1] =1 0.5 2.7 L)
Veange gy | Voltage Monitoring Range MFR_PWM_MODE[1] =10 1 5.6 v
Vruaco s | Threshold Accuracy 1V < Vgp< 25V | MFR_PWM_MODE[1] =1 1.5 k"
VIHACT_RH Threshold Accuracy 2V < Vgyr <55V | MFR_PWM_MODE[1] =0 +15 k.
tPROPOV 0V Comparator Response Time Vpp = 10% of Threshold 100 I3
trrOPUY UV Comparator Response Time Vgp = 10% of Threshold 100 s
Viy Voltage Supervisor
N Resolution 9 Bits
Viuste LSE Step Size 76 mV
Vin Full-Scale Voltage 45 38 v
ViNTHACCM Threshold Accuracy 3V < Vi < 38V +3 Yo
Threshold Accuracy 4.5V < Viy < 9V +6.0 o
tPROPYIN Comparator Response Time Vop = 10% of threshold 100 ps
(VIN_ON and VIN_OFF)
Output Voltage Readback
N Resolution 16 Bits
Vourste LSE Step Size 244 pv
Vis Full-3cale Sense Voltage Viunn =0 (Note 8) a v
Vour_tue Total Unadjusted Error Vour > 0.6V (Note 8) 0.5 05 k.
Vs Zero-Code Offset Voltage 500 w
F— Update Rate {Note &) 40090 ms
Vyy Violtage Readback
N Resolution {Note 5) 10 Bits
Vs Full-Scale Input Voltage {Note 11) 43 v
Vinmue Total Unadjusted Error Wy > 4.5V (Note B) I]ﬂ.:. %o
£ e
toonvERT Update Rate {Note &) 4009 ms
38B41D
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PCN#062017

LTC 3884

E L'ECTGI(HL CHH R “(TEGISTI CS The @ denotes the specifications which apply over the specified operating

junction temperature rangs, otherwise specifications are at Ty = 25°C (Notes 2, 3). Vjy =12V, EXTVgp = OV, Vgyyg 1 = 3.3V,
fgync = 500kHz (externally driven) and all programmable parameters at factory default, unless otherwise specified.

SYMBOL | PARAMETER | CONDITION MIN TYP MAX UNITS
Quiput Current Readback
N Resolution {Note 5) 10 Bits
VioursTp LSB Step Size OV < Vigense’ — Visense | < 16mV 15.63 v
16mV < Visense™ — Visense | < 32mV 31.25 v
32mV = |Visenset — Viseyse | < 64my 62.5 pv
64mV < Vizepee" — Visewse | < 128mV 125 pv
[ Full-Scale Input Current (Note 7) DCR or Rjgzyee = TmL2 +128 A
ICJT_TUE Total Unadjusted Error 1L|I| SENGE — v CENSE Gmv (Note 8) L] +1.25 %
Vos Zem-Code Offset Voltage +50 pv
teonverr | Update Rate (Notz 6) 40090 ms
Input Current Readback
N Resolution {Note 5) 10 Bits
VinzTe L5B Step Size Full-Scale Range = 16m\V | Gain =8, W < |Vw™ - V] < SmV 15.26 v
L5B Siep Size Full-Scale Range = 32m\V | Gain =4, OV < |Vw* - V| < 20mV 30.52 v
LSE Step Size Full-Scale Range = 64m\V | Gain =2, OV < V)" — V)| < 50mV 61 pv
Iin_TuE Total Unadjusted Error Gain = 8, 2.5mV < [Vt — V| Vi = BV (Note B) = +2 %
Gain = 4, 4mV < |Vyy* — Vi Vin = BV (Note 8) o] 1.3 %
Gain = 2, BmV < V" — V] Vi = BV (Note B) [ ] +1.2 b
Vos Zero-Code Offset Voltage +50 pv
toonvERT Update Rate {Note &) 40090 ms
Supply Current Readback
N Resolution (Note 5) 10 Bits
VicHIPsTR LSE Step Size Full-Scale Range = 244 W
256mv
lchaFmuE Total Unadjusted Error [Viw® — Vil = 150mV (Note 19) L] +3 k-
teonverr | Update Rate (Note 6] 100U ms
Temperature Readback (T0, T1)
Tres.T Resalution 0.25 "G
TO_TUE External Temperature Tota TSNS0, TSNS1 < 1.85V (Note B)
Unadjusted Readback Error MFR_PWM_MODE_[6] =0 -3 3 u H
MFR_PWM_MODE_[6] = 1 (Note 14) 10 10 °C
Ti_TUE Intermal TSNS TUE Vrumaq = 0.0, foyye = OkHZ (Note B) +1 °C
teonverr | Update Rate (Nots 6) 10 90 ms
INTVg¢ Regulator/EXTV
Vinmice Internal Vg Violtage Mo Load BV < V) < 38V 5.25 5.5 5.75 v
Voo mr INTV;; Load Regulation lpc = 0mA to 20mA, 8V = Vy < 38V 0.5 +2 -
Vemice EXTVrc Switchover Violtage Vi = 7V, EXTV ¢z Rising 45 47 v
Vino_Hvs EXTVpc Hysteresis 290 mV
l"'ILDC _EXT Eﬂcc Voltage Drop I[:[: = 20méA, l'JIEmICC =55V 50 100 mV
Vin THR iy Threshold to Enable EXTVig Vi Rising 7 v
Switchover
S8E41D
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LTC3884

PCN#062017

E L‘E(TGICHL CHH R HCTEHISTI CS The @ denotes the specifications which apply over the specified operating

junction temperature range, otherwise specifications are at Ty = 25°C (Notes 2, 3). Viy =12V, EXTVge = OV, Vgyyp 1 = 3.3V,
fgync = 500kHz (externally driven) and all programmable parameters at factory default, unless otherwise specified.

SYMBOL PARAMETER CONDITION MIN TYP MAX UNITS
Vin e Vi Threshold to Disable EXTV iy Falling 6.5 v
Switchover
Vpp3s Regulator
Vppas Intemal Vpoag Voltage A5V < Viymyee or 4.8V < Vemuee 32 33 34 v
Ium Vpgag Current Limit Vppzz = GND, Wiy = INTVp = 4.5V 100 mA
Vbpaz_ov Vpoaz Overvoltage Threshold 35 v
Vbpaa_uv Vpoaz Undervoltage Threshold 31 v
Vppzs Regulator
1..!'[: 025 Intermal IIIII[: 05 Voltage 25 v
I Vpozs Currant Limit Vppzs = GND, Viy = INTVzc = 4.5V 80 mA
Oscillator and Phase-Locked Loop
Trange PLL SYNC Range Syncronized with Falling Edge of SYNC e 200 1000 kHz
foac Oscillator Frequency Accuracy Frequency Switch = 250.0 to 1000.0 kHz 75 i
VHisyme) SYNC Input Threshold Veyne Falling 1 v
Vv Rising 15 v
VoLsyne SYNC Low Output Voltage ILoap = 3maA 0.2 04 v
llEakisyncy | SYNC Leakage Gurrent in Slave Mode | OV < Vpy < 3.6V £5 UA
B5YNC-a0 | SYNC to Chi Phase Relationship MFR_PWM_CONFIG[2:0]=0,2,3 ] Deg
Based on the Falling Edge of Sync MFR_PWM_CONFIG[2:0] =5 60 Deg
and Rising Edge of TG0 MFR_PWM_CONFIG[2:0] :1 80 Deg
MFR_PWM_CONFIG[2:0]= 4 120 Deg
B5YNC-a1 | SYNC to Ch1 Phase Relationship MFR_PWM_CONFIG[2:0] :3 120 Deg
Based on the Falling Edge of Sync MFR_PWM_CONFIG[2:0] =0 180 Deg
and Rising Edge of TG1 MFR_PWM_CONFIG[2:0] = 2,45 240 Deg
MFR_PWM_CONFIG[2:0] = 1 270 Deg
MFR_PWM_CONF G[2:0] =6 300 Deg
EEPROM Characteristics
Endurance | (Note 12) 0°C < T, < 85°C EEPROM Write Operations 10,000 Cycles
Retention (Note 12) T;<125°C L 10 Years
Mass_Write | Mass Write Operation Time STORE_USER_ALL, 0°C < T, < 85°C 440 4100 ms
During EEPROM Write Operation
Leakage Current $DA, SCL, ALERT, RUN
loc | Input Leakage Current oV < Vew <55V o] 15 uA
Leakage Current FAULTn, PGOODA
laL | Input Leakage Current | OV = Vpy < 3.6V | L | +2 HA
Digital Inputs SCL, SDA, RUNn, GPI0n
Vi Input High Threshold Voltage adp oy
Vi Input Low Threshold Voltage 4+40.8 v
VigysT Input Hysteresis SCL. SDA 0.08 v
Cemn Input Capacitance 10 pF
Digital Input WP
lpuwe | Input Pull-Up Current |we | ] 10 uA
Open-Drain Outpuis SCL, SDA, FAULT n, ALERT, RUNp, SHARE_CLK, PGOODm
VoL Dutput Low Voltage [I5ic = 3ma || 0.4 v
S8E41D
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