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JEDEC Standard No. 301-1A.02

DEFINITION OF PMIC5000, PMIC5010 VOLTAGE REGULATOR DEVICE FOR

MEMORY MODULE APPLICATIONS
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DEFINITION of PMIC5000, PMIC5010 VOLTAGE REGULATOR DEVICE for
MEMORY MODULE APPLICATIONS

From JEDEC Board Ballot JCB-22-06, formulated under the cognizance of the JC-40.1 Subcommittee on Digital
Logic Families and Applications, item 325.29D.

1 Scope

This standard defines the specifications of interface parameters, signaling protocols, and features for PMIC device as
used for memory module applications. The designation PMIC5000, PMIC5010 refers to the device specified by this
document.

The purpose is to provide a standard for the PMIC5000, PMIC5010 device for uniformity, multiplicity of sources,
elimination of confusion, ease of device specification, and ease of use.

Unless otherwise noted in the document, any illegal operation is not allowed and device operation is not guaranteed.

NOTE: The designation PMIC5000, PMIC5010 refers to a portion of the part number designation of a series of
commercial logic devices common in the industry. This number is normally preceded by a series of manufacturer
specific characters to make up a complete part designation.

2 Device Standard

2.1 Description

The PMIC5000 and PMIC5010 is designed for typical DDRS RDIMM, DDRS5 LRDIMM as well as various types of
DDRS5 NVDIMM application. The PMIC features four step down switching regulators and three LDO regulators.

The PMIC is designed to support approximately 15 Watts of power. The PMIC is powered from VIN_ Bulk input for

switching regulators and VIN_Mgmt input for the rest of the PMIC. The PMIC supports selectable interface (IZC or
I3C Basic) to fit various application environment. The PMIC device is intended to operate up to 12.5 MHzona 1.0 V

I3C Basicbusorupto 1l MHzona 1.0 Vto 3.3V IC bus.
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2.1.1 Common Features Summary

Table 1 — PMIC Device Type Summary

Device Type SWA SWB SWC SWD Unit
PMIC5000 - Current Capability per Phase 5 5 5 5 A
PMICS5010 - Current Capability per Phase 3 3 3 3 A

e VIN Bulk input supply range: 4.25 Vto 15.0 V

e VIN Mgmt input supply range: 3.0 Vto 3.6 V

* Four step down switching regulators: SWA, SWB, SWC and SWD

¢ Programmable dual phase and single phase regulator for SWA and SWB

* 3 LDO regulators: VBias, VOUT 1.8V, VOUT 1.0V

¢ Automatic switchover from VIN Mgmt input supply to VIN Bulk input supply

* Error injection capability

¢ Persistent Error log registers

* Write protect mode and programmable of operation

¢ Independently programmable output voltages, power up and power down sequence for switch regulators

* Input and output power good status reporting mechanism

¢ VIN Bulk input supply protection feature: Input over voltage

* Output switch regulators protection feature: Output over voltage, output under voltage, output current
limiter

¢ Qutput current and power measurement, output current threshold mechanism

» Temperature measurement, temperature warning threshold, critical temperature shutdown

¢ Multi Time Programmable Non-Volatile Memory

* Programmable and DIMM specific registers for customization

¢ General Status Interrupt Function

¢ Flexible Open Drain 10 (IZC) and Push Pull (I3C Basic) 10 Support
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2.2 Input Supply and Output Regulator Electrical Characteristics
2.2.1 Input Supply Electrical Characteristics
Table 2 — Input Supply DC + AC Specification
Parameter Symbol Min Typ Max | Unit | Notes
Bulk Input Supply Voltage DC Voltage VIN Bulk 4.25 12 15 v 1,2
Bulk Input Supply Maximum AC Voltage VIN Bulk AC - - 18 \'%
Bulk Input Supply Maximum Voltage Start VIN Bulk_OS_Startup i i 33 Vs 3
up Overshoot - - =
Bulk Input Supply Voltage Ramp Up Rate VIN Bulk Ramp Up 0.1 - 3.0 V/ms 4
E;‘g Input Supply Voltage Ramp Down | y1\ i Ramp Down| - - 1.0 | V/ims | 5
Management Input Supply Voltage VIN Mgmt 3.0 33 3.6 v 6
Management Input Supply Ramp Up and VIN Mgmt_Ramp 0.15 3 V/ms
Down Rate - -
Minimum Management Input Supply I
Current VIN_Mgmt 110 - - mA 7
Bulk Input Supply Current IyiN Bulk - 2.5 A 8

usage.

NOTE | During first power on, the input voltage supply must reach minimum value based on default from register Table 116, “Register 0x1A”
[7:5] + 1.0V for PMIC to detect valid input supply.
NOTE 2 The PMIC efficiency is optimized for nominal input supply of 12 V or lower. The PMIC efficiency above 13.8 V is degraded and
thermal impact must be considered. The PMIC operation above 14.2V should not be greater than 20% duty cycle at any time and should
be limited to a maximum contiguous period of 10 minutes.
NOTE 3 The area under the curve above VIN_Bulk = 15V. VIN_Bulk AC spec must also be satisfied.
NOTE 4 The ramp up rate between 300 mV and 8.0 V.
NOTE 5 The ramp down rate between 8.0 V and 300 mV.
NOTE 6 During first power on, the input voltage supply must reach minimum value of 2.8 V for PMIC to detect valid input supply.
NOTE 7 This is a platform spec. The minimum input current delivered by the platform through the DIMM gold finger to deliver the maximum
load on LDO outputs (1.8V LDO output + 1.0V LDO output = 25 mA + 20 mA) plus the current required by the PMIC for its own

NOTE 8 This is a platform spec. The maximum input current delivered by the platform through the DIMM gold finger.
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2.2.2 Switch Regulator Output Electrical Characteristics

Table 3 — SWA, swa! - Single Phase Regulator; PMICS5000; DC + AC Specification

Parameter Symbol Min Typ Max Unit | Notes
Output Voltage Vout 1.1 v 2
Maximum Continuous DC Current Load Lige 0 - 5 A 3
Maximum Peak Instantaneous Current Leakmax - - 6 A 4
Maximum Load Transient dl/dt - - 5 Alus
Regulator Output DC + AC Voltage Tolerance| Reg DC_AC Tol| -2.5% 2.5% 5
Regulator Feedback Set Point Accuracy FB Set Point | -0.75% 0.75%

NOTE 2

NOTE 5

not to exceed TBD mV.
NOTE 6

NOTE 1 Only applicable if Table 166, “Register 0x4F” [0] = “0’.
Typical voltage configured in the register Table 123, “Register 0x21” [7:1] for SWA and Table 125, “Register 0x23” [7:1] for SWB.
NOTE 3 Measured over long period of time. Typically 1 second.
NOTE 4 Measured over short period of time. Typically > 20 ps but less than 50 ps.
The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN_Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and

The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load Iy, = 0 A.
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2.2.2 Switch Regulator Output Electrical Characteristics (cont’d)

Table 4 — SWA + SWB! - Dual Phase Regulator; PMICS000; DC + AC Specification
Parameter Symbol Min Typ Max Unit | Notes

Output Voltage Vout 1.1 A% 2

Maximum Continuous DC Current Load Lige 0 - 10 A 3

Maximum Peak Instantaneous Current Iheakmax - - 12 A 4

Maximum Load Transient dl/dt - - 10 Alps

Regulator Output DC + AC Voltage Tolerance|Reg DC AC Tol| -2.5% 2.5% 5

Regulator Feedback Set Point Accuracy FB Set Point | -0.75% 0.75%

NOTE 1 Only applicable if Table 166, “Register 0x4F” [0], = ‘1".

NOTE 2 Typical voltage configured in the register Table 123, “Register 0x21” [7:1].

NOTE 3 Measured over long period of time. Typically 1 second.

NOTE 4 Measured over short period of time. Typically > 20 pus but less than 50 ps.

NOTE 5 The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN_ Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and
not to exceed TBD mV.

NOTE 6 The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load ;3. = 0 A.

Table 5 — SWA, SwB! - Single Phase Regulator; PMIC5010; DC + AC Specification
Parameter Symbol Min Typ Max Unit | Notes

Output Voltage Vout 1.1 v 2

Maximum Continuous DC Current Load Lige 0 - 3 A 3

Maximum Peak Instantaneous Current Lheakmax - - 3.5 A 4

Maximum Load Transient dl/dt - - 5 Alps

Regulator Output DC + AC Voltage Tolerance|Reg DC_AC Tol| -2.5% 2.5% 5

Regulator Feedback Set Point Accuracy FB Set Point | -0.75% 0.75%

NOTE 1 Only applicable if Table 166, “Register 0x4F” [0],=‘1".

NOTE 2 Typical voltage configured in the register Table 123, “Register 0x21” [7:1] for SWA and Table 125, “Register 0x23” [7:1] for SWB.

NOTE 3 Measured over long period of time. Typically 1 second.

NOTE 4 Measured over short period of time. Typically > 20 us but less than 50 ps.

NOTE 5 The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN_Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and
not to exceed TBD mV.

NOTE 6

The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load Iy, =0 A.

Documents

Revision 1.8.5 Document Sharing Hub

Full document details: JEDEC JESD301-1A.02-2023



http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023
http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023

JEDEC Standard No. 301-1A.02

Page 6

2.2.2

Switch Regulator Output Electrical Characteristics (cont’d)

Table 6 — SWA + SWB1 - Dual Phase Regulator; PMIC5010; DC + AC Specification

Parameter Symbol Min Typ Max Unit | Notes

Output Voltage Vout 1.1 A% 2

Maximum Continuous DC Current Load Lige 0 - 6 A 3

Maximum Peak Instantaneous Current Leakmax - - 7 A 4

Maximum Load Transient dl/dt - - 10 Alps

Regulator Output DC + AC Voltage Tolerance| Reg DC_AC Tol| -2.5% 2.5% 5

Regulator Feedback Set Point Accuracy FB_Set Point | -0.75% 0.75%

NOTE 1 Only applicable if Table 166, “Register 0x4F” [0], = ‘1.

NOTE 2 Typical voltage configured in the register Table 123, “Register 0x21” [7:1].

NOTE 3 Measured over long period of time. Typically 1 second.

NOTE 4 Measured over short period of time. Typically > 20 us but less than 50 ps.

NOTE 5 The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN_Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and
not to exceed TBD mV.

NOTE 6 The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load Iy, = 0 A.

Table 7 — SWC! - Single Phase Regulator; PMICS5000; DC + AC Specification
Parameter Symbol Min Typ Max Unit | Notes

Output Voltage Vout 1.1 v 2

Maximum Continuous DC Current Load Lige 0 - 5 A 3

Maximum Peak Instantaneous Current Ipeakmax - - 6 A 4

Maximum Load Transient dl/dt - - 5 Alps

Regulator Output DC + AC Voltage Tolerance|Reg DC AC Tol| -2.5% 2.5% 5

Regulator Feedback Set Point Accuracy FB Set Point | -0.75% 0.75%

NOTE 1 There is no note. This is intentional.

NOTE 2 Typical voltage configured in the register Table 127, “Register 0x25” [7:1].

NOTE 3 Measured over long period of time. Typically 1 second.

NOTE 4 Measured over short period of time. Typically > 20 pus but less than 50 ps.

NOTE 5 The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and
not to exceed TBD mV.

NOTE 6

The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load I3, = 0 A.
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2.2.2 Switch Regulator Output Electrical Characteristics (cont’d)
Table 8 — SWC! - Single Phase Regulator; PMICS5010; DC + AC Specification
Parameter Symbol Min Typ Max Unit | Notes

Output Voltage Vout 1.1 A% 2

Maximum Continuous DC Current Load | P 0 - 3 A 3

Maximum Peak Instantaneous Current Ipeakmax - - 3.5 A 4

Maximum Load Transient dl/dt - - 5 Alps

Regulator Output DC + AC Voltage Tolerance|Reg DC AC Tol| -2.5% 2.5% 5

Regulator Feedback Set Point Accuracy FB Set Point | -0.75% 0.75%

NOTE 1 There is no note. This is intentional.

NOTE 2 Typical voltage configured in the register Table 127, “Register 0x25” [7:1].

NOTE 3 Measured over long period of time. Typically 1 second.

NOTE 4 Measured over short period of time. Typically > 20 us but less than 50 ps.

NOTE 5 The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN_ Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and
not to exceed TBD mV.

NOTE 6 The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load Iy, = 0 A.

Table 9 — SWD! - Single Phase Regulator; PMIC5000; DC + AC Specification

Parameter Symbol Min Typ Max Unit | Notes

Output Voltage Vout 1.8 A" 2
Maximum Continuous DC Current Load Lige 0 - 5 A 3
Maximum Peak Instantaneous Current Leakmax - - 6 A 4
Maximum Load Transient dl/dt - - 5 Alps
Regulator Output DC + AC Voltage Tolerance|Reg DC AC Tol| -2.5% 2.5% 5
Regulator Feedback Set Point Accuracy FB_Set Point | -0.75% 0.75%
NOTE 1 There is no note. This is intentional.

NOTE 2
NOTE 3
NOTE 4
NOTE 5

NOTE 6

Typical voltage configured in the register Table 129, “Register 0x27” [7:1].

Measured over long period of time. Typically 1 second.

Measured over short period of time. Typically > 20 ps but less than 50 ps.

The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN_Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and
not to exceed TBD mV.

The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load I3, = 0 A.
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2.2.2 Switch Regulator Output Electrical Characteristics (cont’d)

Table 10 — SWD! - Single Phase Regulator; PMICS5010; DC + AC Specification

Parameter Symbol Min Typ Max Unit | Notes
Output Voltage Vout 1.8 A% 2
Maximum Continuous DC Current Load Lige 0 - 3 A 3
Maximum Peak Instantaneous Current Lyeakmax - - 3.5 A 4
Maximum Load Transient dl/dt - - 5 Alps
Regulator Output DC + AC Voltage Tolerance| Reg DC_AC Tol| -2.5% 2.5% 5
Regulator Feedback Set Point Accuracy FB_Set Point | -0.75% 0.75% 6

NOTE 1 There is no note. This is intentional.

NOTE 5

not to exceed TBD mV.
NOTE 6

NOTE 2 Typical voltage configured in the register Table 129, “Register 0x27” [7:1].
NOTE 3 Measured over long period of time. Typically 1 second.
NOTE 4 Measured over short period of time. Typically > 20 us but less than 50 ps.
The percentage applies to typical voltage configured in the register. Applies across entire PMIC operating temperature range. The
PMIC bulk input supply voltage VIN_Bulk can vary from minimum to maximum value specified in Table 2, “Input Supply DC + AC
Specification”. The regulator output current load can vary maximum dI/dt value. The output ripple is inclusive in this parameter and

The percentage applies to typical voltage configured in the register and at a given temperature within operating temperature range.
The PMIC bulk input supply voltage VIN_Bulk is fixed at nominal voltage of 12.0 V. The regulator output current load Iy, = 0 A.
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2.2.3 Switch Regulator Efficiency

Table 11 — Efficiency Characteristics; PMIC5000
Efficiency (% of Max L4, Load)| Unit Notes

25% 50% 100%
SWA or SWB (Single Phase Regulator Mode) > 87 >92 >89 %

Switch Node Output

SWA + SWB (Dual Phase Regulator Mode) > 87 >92 >89 % 1,2,3.4,5,
SWC > 87 >92 >89 % 6,7,8,9,10
SWD > 87 >92 >89 %

NOTE1 VIN Bulk=12V; VIN Mgmt=33V

NOTE 2 The maximum Iy as specified in appropriate Tables above.

NOTE 3 When the efficiency of any given output regulator is being measured, all other switching output regulators are disabled.

NOTE 4 No external load on VOUT 1.8V, VOUT _1.0V LDO is applied.

NOTE 5 I2C/I3C Basic bus is pulled High and held static. CAMP and GSI_n signals are pulled High and held static.

NOTE 6 The efficiency includes the buck regulator loss, the PCB loss (< 2.5 mQ) and see clause 2.12 for inductor specification assumption
for DCR and ACR.

NOTE7  Efficiency calculation equation: (Vout * lout) / [(VIN_Bulk * IviN_Bulid) + (VIN_Mgmt * IIN_mgme)]; Where Vour, louts VIN Mgmts
IIN_Mgme VIN_ Bulk> IVIN_Bulk parameters are actual measured values.

NOTE 8 Applies at maximum ambient temperature of 65 ¢ (PMIC Junction temperature of 105 0C). The inductor characteristics noted
above applies inductor temperature of 105 oc.

NOTE9 The output buck regulator switching frequency can be set to anywhere within 500 KHz to 1000 KHz. For all efficiency qualification
testing, the device under test (DUT) must also comply with all PMIC’s electrical characteristics (DC+AC) specifications.

NOTE 10 For input supply rails, probing is done at the input high frequency filter cap (0.1uF) to PMIC pin. For output rail, probing is done

at the output cap location at the inductor load side.

Table 12 — Efficiency Characteristics; PMIC5010
Efficiency (% of Max L4, Load)| Unit Notes

25% 50% 100%
SWA or SWB (Single Phase Regulator Mode) > 85 >90 > 87 %

Switch Node Output

SWA + SWB (Dual Phase Regulator Mode) > 85 >90 >87 % 1,2,3.4,5,
SWC > 85 >90 >87 % 6,7,8,9,10
SWD >85 >90 > 87 %

NOTE 1 VIN_ Bulk=12V; VIN Mgmt=33V

NOTE 2 The maximum Iy, as specified in appropriate Tables above.

NOTE 3 When the efficiency of any given output regulator is being measured, all other switching output regulators are disabled.

NOTE 4 No external load on VOUT 1.8 V, VOUT_1.0 V LDO is applied.

NOTE 5 I?C/I3C Basic bus is pulled High and held static. CAMP and GSI_n signals are pulled High and held static.

NOTE 6 The efficiency includes the buck regulator loss, the PCB loss (< 2.5 m€) and see clause 2.12 for inductor specification.assumption
for DCR and ACR.

NOTE7  Efficiency calculation equation: (Vout * Iour) / [(VIN_Buk * Ivin_Buik) T (VIN_Mgmt * TiIN_mgmd)]; where Vour, louts VIN_Mgme»
IIN_Mgme: VIN_Bulk> IvIN_Bulk parameters are actual measured values.

NOTE 8 Applies at maximum ambient temperature of 65 ¢ (PMIC Junction temperature of 105 0C). The inductor characteristics noted
above applies inductor temperature of 105 Oc.

NOTE9 The output buck regulator switching frequency can be set to anywhere within 500 KHz to 1000 KHz. For all efficiency qualification
testing, the device under test (DUT) must also comply with all PMIC’s electrical characteristics (DC+AC) specifications.

NOTE 10 For input supply rails, probing is done at the input high frequency filter cap (0.1 uF) to PMIC pin. For output rail, probing is done

at the output cap location at the inductor load side.
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2.2.4 LDO Output Regulator Characteristics

Table 13 — LDO Output Regulator DC + AC Specification

Parameter Symbol Min Typ Max | Unit | Notes
1.8 V LDO Output Voltage VOUT 1.8V 1.8 Y% 1
1.8 V LDO Output - Maximum Output Current Lige vOUT 1.8V - - 25 mA 2
1.0 V LDO Output Voltage VOUT 1.0V 1.0 % 3
1.0 V LDO Output - Maximum Output Current Lide VOUT 1.0v - - 20 mA 4

NOTE 1 Typical voltage is configured in register Table 133, “Register 0x2B” [7:6]. The min and max values are guaranteed to be within + 100
mV of programmed value.

NOTE 2 The maximum output current represents the external load and excludes PMIC’s own internal current consumption. The specified
maximum output current is only applicable after PMIC’s 1.8V LDO Power Good status is good (i.e., t1.8V_Ready timing parameter
is satisfied). Prior to PMIC’s 1.8V LDO Power Good status (i.e., while PMIC is still ramping up the 1.8 V LDO, the maximum output
current load shall be limited to maximum of 10 mA.

NOTE 3 Typical voltage is configured in register Table 133, “Register 0x2B” [2:1]. The min and max values are guaranteed to be within + 50
mV of programmed value.

NOTE 4 The maximum output current represents the external load and excludes PMIC’s own internal current consumption. The specified
maximum output current is only applicable after PMIC’s 1.0V LDO Power Good status is good (i.e., t1.0V_Ready timing parameter
is satisfied). Prior to PMIC’s 1.0V LDO Power Good status (i.e., while PMIC is still ramping up the 1.0V LDO), the maximum output
current load shall be limited to maximum of 5 mA.
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2.2.5 PMIC AC Timing Parameters
Table 14 — PMIC AC Timing Parameters
Parameter Symbol Min Typ Max | Unit | Notes
Input Supply to GSI n assertion tlInput PWR_GOOD_GSI 10 s
Assertion K

Input over voltage condition to .
GSI_n assertion tlnput OV_GSI_Assertion - - 10 us
Input over voltage condition to {Input OV VR Disable i i 20 <
automatic PMIC VR Disable put_LV_VE_ K
Output Voltage Tolerance to GSI n | tOutput PWR_GOOD_GSI i i 10 <
assertion Assertion K
Output over voltage condition to .
automatic PMIC VR Disable (Output_ OV_VR_Disable i i 20 Hs
Output under voltage lockout
condition to automatic PMIC VR tOutput UV_VR Disable - - 20 us
Disable
Output current limiter Warning to o
GSI_n assertion tOutput_Current Limiter - - 10 us
High Temperature Warning to . .
GSI_n assertion tHigh Temp Warning - - 10 us
Critical Temperature condition to
automatic PMIC shut down tShut_Down_Temp ) ) 10 HS
[VIN Mgmt input supply stable to
VR Enable Command tVIN Mgmt to Enable 6.5 - - ms
VIN Bulk input supply stable to
VR Enable Command tVIN_Bulk to Enable 6.5 - - ms
VIN Mgmt input supply stable to
VOUT 1.8V output stable t1.8V_Ready 3.5 | ms
VOUT 1.8V output supply stable
to VOUT 1.0V output stable t1.0V_Ready ) ) 1.0 ms !
VOUT 1.8V output supply to
PMIC Management Ready tManagement Ready 3 ms
VR Enable Command to PMIC (PMIC PWR Good Out ’ ms
output regulator ready - - - Figure 15
VR Disable Command to PMIC .
Output Regulators Off tPMIC Output Off Figure 16 ms
CAMP Input Low Pulse Width tCAMP_Low_Pulse Width 2 us
CAMP Input Low Pulse Width tCAMP_ Low_ Pulse Width

. - T - - - - 0.35 us
[nput Filter Filter
Oqtput Voltage Adjustment in non AV/AL ) | ) mV/us )
write protect mode
NOTE 1 This time is added to t_1.8V_Ready parameter to get total time from VIN_Mgmt input supply.
NOTE 2 See footnote 4 for registers Table 123, “Register 0x21” [7:1], Table 125, “Register 0x23” [7:1], Table 127, “Register 0x25” [7:1],

and Table 129, “Register 0x27” [7:1]. The accuracy is + 10%
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23 IzC, I3C Basic and Interface DC and AC Electrical Characteristics

Table 15 — IZC, I3C, and Interface DC Electrical Specification

Parameter Symbol Min Max Unit | Notes

Input Low Voltage (CAMP, SDA, SCL) ViL -0.3 0.3 v

Input High Voltage (SDA, SCL) Viu 0.7 3.6 A%

Input High Voltage (CAMP) Viu 1.26 3.6 \Y

Output Low Voltage (SDA, GSI_n) VoL - 0.3 v 1

Output High Voltage (SDA) Vou 0.75 - v

Output Low Current (SDA, GSI_n, CAMP) IoL 3 - mA

Output High Current (SDA) Ion - 3 mA

Output Low Voltage (CAMP) VoL camp - 0.3 v 2

Rising Output Slew Rate (SDA 0.1 1 V/ns

Fallingg Outgmt Stow Rate((SDlg) Slew_Rate |+ 3 Vins | O

Input Leakage Current Iy - +5 A

Output Leakage Current Iio - +5 pA

NOTE 1 The pullup resistor for GSI_n signal may vary and is typically 1K Ohm.

NOTE2 CAMP output is Open Drain output. There is an external pullup resistor to 3.3 V motherboard for standard DDR5 RDIMM/LRDIMM.
For other DIMM environment, the external pullup resistor may be pulled to either 1.8 V or 2.5 V or 3.3 V on either on DIMM or on
the motherboard.

NOTE 3 Output slew rate is guaranteed by design and/or characterization. The output slew rate reference load is shown in Figure 4 and Figure 5
shows the timing measurement points. For slew rate measurement, the VOH level shown in Figure § is a function of R, value;
VOH = {1.0/(R,, + 50)} * 50.

Table 16 — Input Capacitance Spec

Parameter Symbol Min Max Unit | Notes
Input Capacitance (CAMP, SCL, SDA) CiN - 5 pF

Table 17 — Input Spike Filter Spec

Parameter Symbol Test Condition Min Max Unit | Notes
Pulse width of spikes which must Single glitch, f < 100 KHz - - ns
be suppressed by the input filter in tgp Sinele olitch. £> 100 KH 0 50 |
>
2C mode ingle glitch, z ns
NOTE 1 T, =250C; f=400 KHz. Verified by design and characterization only.

Table 18 — Output Ron

Parameter Symbol Min Max Unit | Notes
SDA Output Pullup and Pulldown Driver Impedance R 20 100 Q )
GSI_n, CAMP Output Pulldown Driver Impedance ON 40 100 Q
NOTE 1 Pulldown Ron = Vout/Iout. Pullup Ron = (VOUT _1.0V - Vout)/Iout.
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2.3 12C, I3C Basic and Interface DC and AC Electrical Characteristics (cont’d)
Table 19 — I2C and I3C Interface AC Characteristics
I2C Mode - |13C Basic Mode
Open Drain Push-Pull’
Parameter Symbol Min Max Min Max | Unit | Notes
Clock Frequency fscL 0.01 1 0.01 12.5 | MHz
Clock High Pulse Width Time tHigh 260 35 ns
Clock Low Pulse Width Time tLow 500 35 ns
Detect Clock Input Low Time tTIMEOUT 10 50 10 50 ms
Rise Time tr - 120 - 5 ns 2,3
Fall time tp - 120 0 ns 2,3
Data in Setup Time tSU-DAT 50 - 8 - ns 2,4
Data in Hold Time tHD:DI 0 - 3 - ns 2,4
Start Condition Setup Time tsU:sTA 260 - 12 - ns 2
Start Condition Hold Time tHD:STA 260 - 30 - ns 2
Stop Condition Setup Time tsu:sTO 260 - 12 - ns 2
Time between Stop Condition and next Start
t - -
Condition BUF 500 500 ns 2,5
SDA Data Out Hold Time tHD:DAT 0.5 350 N/A N/A ns 6
i%eFalllng Clock In to Valid SDA Data Out toUT N/A N/A 0.5 12 s 7.8
g(t% Rising Clock In to Target SDA Output tDOFFT N/A N/A 0.5 12 s 7.8.9
SCL Rising Clock In to Controller SDA
t
Output Off DOFFC N/A N/A 0.5 30 ns 7.8,10
SCL Rising Clock In to Controller Driving
t -
Data Signal Low CL r DAT f N/A N/A 40 ns 11
Bus Available Time (no edges seen on SCL
t -
and SDA) AVAL N/A N/A 1 us
Time to issue IBI after an event is detected
t -
when Bus is available IBLISSUE N/A N/A 15 us
Time from Clear Register Status to any 13C
Basic operation with Start condition to avoid N/A N/A 4 - us
false IBI generation; PEC disabled tCLR 3C CMD
Time from Clear Register Status to any I3C Delay
Basic operation with Start condition to avoid N/A N/A 15 - us
false IBI generation; PEC enabled
DEVCTRL CCC Followed by DEVCTRL ‘
CCC or Register Read/Write Command DEVCTRLCCC_ 3 - 3 - ps 12,1314
Delay DELAY_PEC DIS
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Table 19 — I2C and I3C Interface AC Characteristics (cont’d)
IZC Mode - I13C Basic Mode
Open Drain Push-Pull’
Parameter Symbol Min Max | Min Max | Unit | Notes
Register Write Command Followed by ‘
Register Read Command Delay in PEC WR_RD_DELAY | N/A N/A 8 - ps |15,16,17
_PEC_EN
Enabled Mode
SETHID CCC or SETAASA CCC followed ¢
by any other CCC or Read/Write Command | 12C_CCC Update| 5 5 - - - us
Delay _Delay
RSTDAA CCC or ENEC CCC or DISEC )
CCC to any other CCC or Read/Write 3C_CCC_Update - - 2.5 - us
_Delay

Command Delay
Any CCC followed by RSTDAA CCC delay | tcee pelay N/A N/A 2.5 - us

NOTE 1 13C mode with Open Drain operation follows timing values as shown in 1>C Mode - Open Drain column.
NOTE 2 See Figure 1 for PMIC’s input timing definition.
NOTE 3 See Figure 6 for voltage threshold definition for rise and fall times.

NOTE 4 The input setup time is referenced from SDA VIL or VIH threshold as shown in Figure 1 to SCL VIH threshold as shown in Figure 1.
The input hold time is referenced from SCL VIL threshold as shown in Figure 1 to SDA VIL or VIH threshold as shown in Figure 1.

NOTE 5 IfPEC is enabled, twr rp DELAY PEC_EN timing parameter applies.

NOTE 6 The PMIC device guarantees typ.par value in I?C mode of operation. See Figure 3 for PMIC’s output timing definitions as well as
SCL clock input threshold level and SDA data output threshold levels.

NOTE 7 The PMIC device must be configured in I3C Basic mode to guarantee tpoyt Or tpoprt Of tporrc Value. See Figure 2 for PMIC’s
output timing definition as well as SCL clock input threshold level and SDA data output threshold levels.

NOTE 8 This timing parameter is guaranteed into output timing reference load as shown in Figure 4.

NOTE 9 The PMIC device must be configured in I3C Basic mode to guarantee tpoppy value. See Figure 18.

NOTE 10 The PMIC device must be configured in I3C Basic mode to guarantee tpoppc value. See Figure 19.

NOTE 11 See Figure 21.

NOTE 12 From STOP condition of DEVCTRL CCC to START condition for Register Read or Register Write Command Data Packet delay.

NOTE 13 The PMIC sends NACK if Host does not satisfy tpgpvcTRLCCC DELAY PEC DIs timing parameter.

NOTE 14 This timing parameter restriction is only applicable when PEC function is disabled in PMIC. If PEC is enabled, this timing parameter
does not apply.

NOTE 15 From STOP condition for Register Write Command Data Packet to START condition for Register Read Command Data Packet delay.

NOTE 16 This timing parameter restriction is only applicable when PEC function is enabled in PMIC. If PEC is disabled, this timing parameter
does not apply.

NOTE 17 The PMIC sends NACK if Host does not satisfy twr_rp DELAY PEC_EN timing parameter.

The PMIC device follow the I>C or I3C Basic bus timing requirements. Figure 1, Figure 2, and Figure 3 show the
timing diagram for Data bus Input and Data Output parameters.

o HOPI tHIGH
s tLow ’)_' R e —— St
\ \
-

\
=

<> tSU:DAT tF [«—> tSU:DAT [<<—>tSU:STA tSU:STO

>
tHD:STA

tBUF
[———>]

Figure 1 — I2C or I13C Basic Bus AC Input Timing Parameter Definition
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2.3 12C, 13C Basic and Interface DC and AC Electrical Characteristics (cont’d)
tDOUT tDOUT
scL "
e B R \ ———————————— —==+VIHmin
Sy S Sy At VILmax
------------------------------------------- VOHmin
SDA
——————————————————————————————————————————— VOLmax
Figure 2 — I3C Basic Bus AC Data Output Timing Parameter Definition
»| tHD:DAT tHD:DAT
SCL
s By Attt \—-——— ———————— —==+VIHmin
——_de— ) N Rty Aialuiet VILmax
--------------------------------- X ——————————-VOHmin
SDA
———————————————————————————————————————————— VOLmax
/
Figure 3 — I2C Bus AC Data Output Timing Parameter Definition
50 Ohm
SDA
5mm
Figure 4 — Output Slew Rate and Output Timing Reference Load
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2.3 12C, I3C Basic and Interface DC and AC Electrical Characteristics (cont’d)

Delta tF

Delta tR
SDA ——— | ” g VOH
70%*VOH
30%*VOH
I’C 13C
tF tF
SCL, «—> SCL, <«
SDA SDA
—— N 0.7V —— N 0.7V
e e ittt 03V e e ittt 03V
’C 13C
tR tR
——p-—Afm—— - 0.7V ——— - 0.7V
-—y--1------- 03V —— - 03V
SCL, SCL,
SDA SDA
Figure 6 — Rise and Fall Timing Parameter Definition
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2.3 12C, 13C Basic and Interface DC and AC Electrical Characteristics (cont’d)
Table 20 — AC Measurement Conditions!
Symbol Parameter Min Max Units
CL Load capacitance 40 pF
Input rise and Fall times - Open Drain - TBD ns
Input rise and fall times - Push Pull - TBD ns
Input signal swing levels 0.2t00.8 v
Input and Output timing reference levels 0.3t00.7 v
NOTE 1 This AC measurement condition (Table 20 and Figure 7) is only for the test purpose in lab.
Input Signal Input Levels for
Swing levels timing reference
0.8V B 07V
- 03V
0.2V
Figure 7 — AC Measurement Waveform
2.4 Thermal Characteristics
Table 21 — Thermal Characteristics
Parameter Symbol | Maximum Rating | Unit | Notes

Thermal resistance junction to case O5c TBD Ocyw | 1,2,3

Junction operating temperature Ty -10to 125 0c

Case operating temperature Te -10 to TBD e 4

Storage temperature Tsras -55to 150 Us 4

Lead temperature (soldering, 10s) TLEAD 300 Us) 4

NOTE | The maximum power dissipation is Ppavax) = (Tymax - Te)/ @jc. Exceeding the maximum allowable power
dissipation results in excessive die temperature and the device will enter thermal shutdown.

NOTE 2 This thermal rating was calculated on JEDEC 51 standard 4 layer board with dimensions 3” x 4.5” in still air
conditions. Actual thermal resistance is affected by PCB size, solder joint quality, layer count, copper
thickness, air flow, altitude and other unlisted variables.

NOTE 3 This specification is compliant with JESD402-1 Temperature Grade and Measurement Specification for
Components and Modules, operating temperature range MT, storage temperature Tgyg3. See JESD402-1 for
details, including measurement point.

NOTE 4 Soldering temperature, 10 s.
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2.5 Absolute Maximum Rating

The absolute maximum ratings are stress ratings only. Stresses greater than those listed in Table 22, “Absolute
Maximum Rating”, Table 23, “ESD Requirement”, and Table 24, “EOS Requirement” may cause permanent damage
to the device. Functional operation of the PMIC at absolute maximum ratings is not implied. Exposure to absolute
maximum rating condition for extended periods may affect long term reliability.

Table 22 — Absolute Maximum Rating

Maximum Rating
Pin Unit
DC AC
VIN BULK -0.3to 16.2 TBD (Duration < 25 ns) A\
VIN Mgmt, VBIAS -0.3t06.0 - A"
VOUT 1.8V, VOUT 1.0V 03022 - v
SWA, SWB, SWC, SWD -0.3t0 16.2 | -4.5 to 20 (Duration < 25 ns) A"
SWA_BOOT, SWB_BOOT, SWC_BOOT, )
SWD_BOOT (to GND) -0.3t021.0 | -0.3 to 24 (Duration < 25 ns) v
SWA_BOOT, SWB_BOOT, SWC_BOOT,
SWD_BOOT (o SWx) 20.3106.0 TBD \%
SWAB FB P, SWB FB P, SWC FB P,
SWD _FB P (to AGND) 031022 - v
SWAB FB N, SWC FB N, SWD FB N/PID -03t02.2 - \'%
CAMP!, GSI n -0.3105.0 - %
SCL, SDA; I’C Mode only -0.3t0 5.0 TBD %
SCL, SDA; I3C Mode only -0.3t0 2.1 TBD \Y%
AGND, PGND -0.3t00.3 - \"
NOTE 1 CAMP pins shall withstand the stress when connected to maximum of 15V DC source through 250 Ohm series resistor for 10
seconds.
Table 23 — ESD Requirement
Test Model Pin Maximum Rating Unit
HBM All + 2000 \%
CDM All + 500 \%
Table 24 — EOS Requirement
Pin Maximum Rating Unit Notes
VIN BULK 37 \%
VIN_ Mgmt 10 \'% 1,234
NOTE 1 The test is performed on DDR5 DIMM module without any input capacitor on VIN_BULK and VIN_Mgmt

NOTE 2
NOTE 3
NOTE 4

The input source needs to follow the waveform and condition as shown in Figure 8 and Table 25.
Probing is performed at the VIN_BULK and VIN_Mgmt pin of PMIC.
Each net test is performed individually.
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2.5 Absolute Maximum Rating (cont’d)
Table 25 — Input Source Condition
Item Value Notes
T (rise from 30% to 90% of peak) 0.72 ps (+30%)
T1 (rise time) 1.2 ps (+ 30%) T1=1.67*T
T2 (duration time to half value) 50 ps (+20%)
Output Impedance 20
Vunpersuoot Voltage 30% Max
Vi
Figure 8 — Impulse Waveform for EOS Test IEC 61000-4-5)
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2.6 Example Schematic

Figure 9 shows an example schematic when PMIC is configured in dual phase regulator mode. Table 26, “PMIC
Schematic Values” shows all component details shown in the schematics. Note that capacitors C25, C26, C27, C29,
C30, and C31 represent the lump sum of distributed capacitance across the entire DIMM.

VIN_Mgmt VIN Bulk
>f VIN_Mgmt _bu
- c17
¥I co4 #I c14 T c1 T
- — 1 B VDD JouT
SWA e ‘ " -
< VOUT_1.8V
- c27 c31
T o = o | T T°T®| [T 7T
SWA_BOOT — — — —
- - L2 - - - -
——»JSCL cs
«——spa SWB_BOOT I
il SWAB.FB.P DIMM Gold Fi
*— o] inger
im RFU1/RFU2 SWAB_FB_N
VIN_Bulk
- 1
T T°°
<« JGsin B -
DIMM
Connector > CAWP VIN_Bulk
R
< VOUT_1.0V swe v - —
c22 cle A~ >
— co — cs vbba_ouT 4 Cos—— c29
= = SWC_BOOT ] I 73
SWC_FB_P — i -
SWC_FB.N |—
VBias VIN_Bulk
I R -
I c21 I c13 f c1o LI 20
— p— L4 e _
2288 >
I e — c12 L c11 vep_out L cze# C30
— T
- SWD_BOOT |—— Iﬁ — —
— PGND (2x) = — -
— SWD_FB_P
SWD_FB_N/PID
Figure 9 — Dual Phase Regulator Example Schematic
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2.6 Example Schematic (cont’d)

Figure 10 shows an example schematic when PMIC is configured in single phase regulator mode. Table 26, “PMIC
Schematic Values” shows all component details shown in the schematics. Note that capacitors C25, C26, C27, C28,
C29, C30, C31, and C32 represent the lump sum of distributed capacitance across the entire DIMM.

VIN_Mgmt
VIN_Mgmt VIN_Bulk
I C24 T C14 T Cc1 I c17
— — u — —
VOUT_1.8V SWA PN VDD_QuT .
L s == 15 T 1
T T J c2 I c3 T CZ7I C31
= — SWA_BOOT — —— —
L2 — — —
ST T ~
VXX_ouT
— fsa s T 4 _put] o8 s
<«—]spa SWB_BOOT j e I I
SWAB_FB_P B
RFU1/RFU2 - ¢—— DIMM Gold Finger
[ SWAB_FB N }——
VIN_Bulk
- I
c6 c18
SWB_FB_P
«—Jesin B -
DIMM «— yfcavp VIN_Bulk
- 1
Connector c7 L c19
“ VOUT_1.0V B = I
L 1 - swc A — = >
T c22 T c16 co s VDDQ_OUT :L czs# 20
- — SWC_BOOT j I I I
SWC_FB_P
SWC_FB_N
B e E R =
I c21 I c13 -
VIN_Bulk
— — c10 C20
B L4 1 1
LYY YL S— — -
—] AenD SWo T 1 vPPoUT I I
1 c12 c11 T C26 T C30
- PGND (2 SWD_BOOT f—— I p— p—
(2x) — — =
— SWD_FB_P
SWD_FB_N/PID
Figure 10 — Single Phase Regulator Example Schematic
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2.6 Example Schematic (cont’d)

Table 26 — PMIC Schematic Values

Dual Phase Regulator Mode Single Phase Regulator Mode
Component Unit |Comment
Value Physical Size/Rating Value Physical Size/Rating

L1 0.47-0.68 4.0x4.0x2.0 0.47-0.68 4.0x4.0x2.0 pH

L2 0.47 - 0.68 40x4.0x2.0 0.47 - 0.68 40x4.0x2.0 pH

L3 0.47 - 0.68 4.0x4.0x2.0 0.47 - 0.68 4.0x4.0x2.0 pH

L4 0.68 -1.2 4.0x4.0x2.0 0.68 -1.2 4.0x4.0x2.0 pH

Cl 2x; 22 25V 2x; 22 25V ny

C2 0.1 16V; 0201 0.1 16V; 0201 pF

C3 3x; 47 6.3V; 0805 3x; 47 6.3V; 0805 pF

c4 3x; 47 6.3V; 0805 3x; 47 6.3V; 0805 uF

Cs5 0.1 16V; 0201 0.1 16V; 0201 n

Co6 2x; 22 25V 2x; 22 25V puF

C7 2x; 22 25V 2x; 22 25V n

C8 3x; 47 6.3V; 0805 3x; 47 6.3V; 0805 ny

C9 0.1 16V; 0201 0.1 16V; 0201 ny

C10 2x; 22 25V 2x; 22 25V uF

Cl11 3x; 47 6.3V; 0805 3x; 47 6.3V; 0805 ny

C12 0.1 16V; 0201 0.1 16V; 0201 puF

C13 4.7 6.3V; 0402 4.7 6.3V; 0402 uF

Cl4 4.7 6.3V; 0402 4.7 6.3V; 0402 ny

C15 4.7 6.3V; 0402 4.7 6.3V; 0402 puF

Cleé 4.7 6.3V; 0402 4.7 6.3V; 0402 uF

C17 0.1 25V, X6S; 0201 0.1 25V, X6S; 0201 ny

C18 0.1 25V, X6S; 0201 0.1 25V, X6S; 0201 puF

C19 0.1 25V, X6S; 0201 0.1 25V, X6S; 0201 uF

C20 0.1 25V, X6S; 0201 0.1 25V, X6S; 0201 ny

C21 0.1 6.3V; 0201 0.1 6.3V; 0201 puF

C22 0.1 6.3V; 0201 0.1 6.3V; 0201 uF

C23 0.1 6.3V; 0201 0.1 6.3V; 0201 ny

C24 0.1 6.3V; 0201 0.1 6.3V; 0201 puF

C25 175 6.3V 175 6.3V pF

C26 175 6.3V 175 6.3V puF |

C27 350 6.3V 175 6.3V puF

C28 N/A N/A 175 6.3V pF

C29 175 6.3V 175 6.3V puF

C30 175 6.3V 175 6.3V puF 1

C31 350 6.3V 175 6.3V pF

C32 N/A 175 6.3V puF

NOTE 1 These capacitor values represent the distributed capacitance for the entire DIMM assuming max Iy, and Lpeakmax defined in

Electrical characteristics for each SWx. For a given DIMM design, the distributed capacitance for each SWx varies and is a
function of Iy and Ipeakmax current requirement for that DIMM design. See actual DIMM design for total distributed
capacitance.

. Documents

Revision 1.8.5 Document Sharing Hub

Full document details: JEDEC JESD301-1A.02-2023


http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023
http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023

JEDEC Standard No. 301-1A.02
Page 23

2.7 Functional Operation

2.7.1 PMIC Input Voltage Supplies and Ramp Condition
The DDR5 PMIC has two input supplies from the platform: VIN Bulk and VIN Mgmt.

The VIN Bulk supply is used by the PMIC for all output regulators except for the VOUT 1.8V and VOUT 1.0V
LDO outputs regulators when not in switchover mode. The VIN Bulk input supply may also be used to generate the
internal bias voltage. Note that the VOUT 1.8V LDO output is separate and independent from SWD output, which is
for the DRAM VPP rail. The VOUT 1.0V LDO output is separate and independent from SWA, SWB, or SWC.

The PMIC internally generates on its own bias voltage (VBias). At first power on, the VIN Bulk input supply shall
reach a minimum threshold voltage value per register Table 116, “Register 0x1A” [7:5] plus 1.0V offset before it can
be detected as a valid input supply to the PMIC. The PMIC filters any non-monotonic noise after this threshold. After
power on, with valid VIN_Mgmt input supply while PMIC is operating in non write protect mode of operation, if
VIN Bulk input supply is removed and re-applied, it must reach the same threshold voltage value per Table 116,
“Register 0x1A” [7:5] plus 1.0 V offset.

The VIN_Mgmt supply is used to read out its internal non-volatile memory content and to supply VOUT 1.8V and
VOUT 1.0V to other devices such as SPD, TS and RCD on the DIMM. At first power on, the VIN Mgmt supply
shall reach a minimum of 2.8V before it can be detected as a valid input supply to the PMIC. At power on, the PMIC
floats CAMP signal and then drives CAMP output signal low only when VIN Mgmt input supply reaches minimum
of 2.8 V and PMIC VOUT 1.8V and VOUT 1.0V LDO outputs are valid. VIN Bulk input supply does not trigger
PMIC to drive CAMP output signal low at power on. The VIN_Mgmt supply is strictly a voltage input.

The CAMP output is pulled up to either 1.8 V or 3.3 V on the platform or on the host controller. The CAMP pullup
voltage (either 1.8 V or 3.3 V) can be available before or after either VIN Bulk or VIN Mgmt is valid and stable. If
CAMP pullup voltage is available before VIN. Mgmt or VIN Bulk is applied, the CAMP signal is high and remains
High with no leakage path or damage to the PMIC. When VIN Mgmt is applied to the PMIC and after VOUT 1.8V
and VOUT 1.0V LDO outputs are valid, the PMIC asserts CAMP output low.

Figure 11 and Figure 12 show PMIC power up sequence when power is first applied. The platform can power up
VIN Bulk and VIN Mgmt supply in any sequence. Figure 11 shows VIN Mgmt supply ramps up first prior to
VIN_Bulk supply. Figure 12 shows VIN Bulk supply ramps up first prior to VIN Mgmt supply. The PMIC does not
mandate any specific timing relationship between VIN Bulk and VIN_ Mgmt supply.

The PMIC updates register Table 98, “Register 0x08” [7] when VIN Bulk input supply status is valid.

2.7.2 Power Up Initialization Sequence
During power on, the host shall:

Ramp up VIN_Mgmt supply; Ramp up VIN_ Bulk supply; (No timing relationship between two supplies)
Hold VIN_ Mgmt supply stable for a minimum of tVIN Mgmt to Enable time

Hold VIN Bulk supply stable for a minimum of tVIN Bulk to Enable time

Query the status of the PMIC status register to determine if it is safe to enable VR.

If it is safe to enable, send VR Enable command by setting register Table 140, “Register 0x32” [7] = ‘1’ or by
issuing DEVCTRL CCC.

AN e
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2.7.2 Power Up Initialization Sequence (cont’d)

Once the VIN_Mgmt supply is valid and stable, the PMIC shall drive VOUT 1.8V and VOUT 1.0V supply within

t1.8 Ready and t1.0V_Ready time. The PMIC shall enable I>’C/I3C Basic bus interface function within
tManagement Ready. The host shall not attempt to access the PMIC’s memory registers until tManagement Ready
timing requirement is satisfied. Further the host shall not attempt to issue VR Enable command until
tVIN_Mgmt to Enable and tVIN Bulk to Enable timing requirement is satisfied. In Figure 11, the PMIC allows
access to its memory registers for indefinite period of time as long as VIN_ Mgmt input supply is valid and PMIC
does not require VIN_Bulk input supply.

The host may read PMIC's own internal memory content prior to ramping VIN Bulk supply.

The host, prior to issuing VR Enable command, must keep VIN_ Mgmt input supply valid as long as VOUT 1.8V
and VOUT 1.0V LDO output are required. If VIN_Mgmt input supply is removed or drops below 2.8 V, the PMIC
does not guarantee any operation including VOUT 1.8V and VOUT 1.0V LDO output as well as access to its 1>c/
I3C Basic interface regardless of VIN Bulk input supply status.

After host issues VR Enable command to the PMIC, the PMIC offers the input supply switchover function. The
PMIC has an automatic internal input supply switchover function from VIN Mgmt input supply to VIN_Bulk input
supply. The PMIC triggers the switchover to VIN Bulk input supply when VIN_ Mgmt input supply drops below the
threshold set in register Table 137, “Register 0x2F” [7]. The internal input supply switchover is for PMIC’s

VOUT 1.8V and VOUT 1.0V LDO output. The PMIC’s I>C/I3C Basic interfaces (SCL/SDA) are kept alive when
PMIC switches over to VIN Bulk input supply. Figure 13 shows automatic internal switchover function when

VIN_ Mgmt input supply drops below the threshold while maintaining its LDO outputs as well as I>C/I3C Basic
interfaces. Under the switchover conditions VIN_ Mgmt back-feed voltage shall be less than 0.2 V. While PMIC is in
switchover mode to VIN Bulk, the VIN_Mgmt input supply can re-power backup at any time and PMIC switches

back to VIN_ Mgmt input supply for its LDO outputs and I>C/13C interface continues to operate as normal.
The PMIC shall power up its output switch regulators when it registers VR Enable command.

After VR Enable command is registered, the PMIC shall complete the following steps within
tPMIC_PWR_GOOD OUT:

1. Check VIN Bulk, VIN Mgmt and VBias Power Good status is valid.

2. Power up itself - PMIC executes Power On Sequence Config 0 to Power On Sequence Config 3 registers and
configures PMIC internal registers as programmed in DIMM vendor memory space registers.

3. Power up all enabled output switch regulators and ready for normal operation
4. Update status registers Table 98, “Register 0x08” [5:2] and floats CAMP signal.

If PMIC CAMP signal is not pulled High within tPMIC PWR_GOOD_OUT time, the host can access the PMIC
status registers for detailed information after tPMIC PWR_GOOD_OUT time. The PMIC may NACK for any host

request on 12C or I3C bus after VR Enable command until tPMIC_PWR_GOOD_OUT time expires.
Note that in Figure 11 and Figure 12 the specific sequence of ramping the output regulators (VOUT A, VOUT B,

VOUT _C, and VOUT D) is for example purpose only. The specific ramp up sequence is configurable through the
registers.

Once PMIC’s output regulators are running, the PMIC allows VIN_ Bulk input supply to vary. Figure 14 shows that
VIN Bulk can go as low as VIN_ Bulk Min value (4.25 V) and PMIC output regulators will continue to operate as
normal. The VIN_Mgmt input supply can drop and may re-power back up at any time.
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2.7.3 Power Up Sequence
Figure 11 shows the power up initialization sequence.

After VIN Bulk supply is valid and stable, the PMIC powers up its output regulators when the system host sends VR
Enable command. The PMIC generates its bias voltage (VBias) on its own using VIN_Bulk input supply. Further it
executes Power On Sequence Config0 to Config3 as configured in register Table 152, “Register 0x40” to Table 155,
“Register 0x43” to enable its output regulators in the sequence as specified. The PMIC also follows the settings as
specified in register 0x44 to register 0x6F for each of the enabled output. The PMIC ensures CAMP signal is floated
within maximum of tPMIC_PWR_GOOD_OUT after registering VR Enable command.

|
I < tVIN MGMT to Enable =I
VIN_MGMT &(—)' |‘tManagement Ready, | I
tVIN_MGMT_| ami \ |
| / | :
VOUT_1.8V T | | | |
r o | !
| tl.sviReaF:y ;l i
VOUT_1.0V : : tl.OV%Ready I
| | thN75ULK7Ramp :
: | It¥INiBULK7toiEnabIe I
VIN_BULK | | I I
| | €————tPMIC_PWR_GOOD_OUT———|
' I
I“c/13¢ : VR Enable 1OfP-Ramp I
[ l !
[ 1/ |
tvDDQ_Ramp |
1 ek
SWD I ! [ !
| 1/ 1 |
| ' | |
swc | h T
| /:/:/ :
SWAB ! tVDD, éamp |

LI '

|
Figure 11 — PMIC Power Up Sequence; VIN_Mgmt Followed by VIN_Bulk

. .. Documents

Revision 1.8.5 Document Sharing Hub

Full document details: JEDEC JESD301-1A.02-2023


http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023
http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023

JEDEC Standard No. 301-1A.02
Page 26

2.7.3 Power Up Sequence (cont’d)

I: tVIN_MGMT to Enable >
VIN_MGMT &(—H |‘tManagement Ready |
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| | I
ol | ' |
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| ] |
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Figure 12 — PMIC Power Up Sequence; VIN_ Bulk Followed by VIN_Mgmt
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2.7.3 Power Up Sequence (cont’d)
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Figure 13 — VIN_Mgmt Input Supply to VIN_Bulk Input Supply Switchover Function
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2.7.3 Power Up Sequence (cont’d)

tVIN_Mgmt_Ramp

(( P tVIN_Mgmt_Ramp
§ A ?'—(sgf
VOUT_1.8V ’ (( : (( ((
(Valid) \\ ) ) valid )
VOUT_1.0V (( (( (( ((
(Valid) \\ ) ) valid )
VIN_Bulk (( (( gg g
(valid) ) R L iy
refc — VR (( ( Q Q&
Enable » ) 7 valid 7
r‘vrpmp ()() ()() vaiid ()()
gg f S ( (
SWD I i‘_* » » valid »
- (( oy ( , (
(){) I| ! \\ \\ valid \\
SWAB » L tVDf’;}amP ( (
(«/ ) )

)

Figure 14 — VIN_Bulk Transition

The timing waveform example in Figure 14 assumes VIN Bulk threshold is set to 4.25 V in Table 116, “Register
0x1A” [7:5] and hence CAMP signal remains at valid High level.

Full document details: JEDEC JESD301-1A.02-2023

Revision 1.8.5

.. Documents

Document Sharing Hub


http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023
http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023

JEDEC Standard No. 301-1A.02
Page 29

2.7.4 Enabling PMIC Output Switch Voltage Regulators

After first power on, the PMIC automatically enables VOUT 1.8V and VOUT 1.0V LDO output regulators and
primary I>C/13C Basic port based on valid VIN_Mgmt input.

Figure 15 shows the timing relationship once the PMIC receives VR Enable command and when it floats CAMP
output signal; timing parameter tPMIC PWR_GOOD_OUT applies. This timing parameter is a sum of maximum
soft start time and configured delay for each power on sequence config registers that are executed plus additional 5
ms timing margin error. The waveform shows each buck regulator output soft start time and delay time once the soft
start time expires for each power on sequence config0 to power on sequence config3 registers. Note that if more than
one regulators are enabled in a power on sequence config register and if those regulators have different soft start time
programmed, then the larger value of that soft start time is used as a reference for delay timer to start. Each regulator
will still follow different soft start time to turn on the buck regulator.

The specific example in Figure 15 uses only three power on sequence config0 to config2 registers and only one buck
regulator is enabled in power on sequence config 0 register and power on sequence config 1 register. The power on
sequence config 2 register enables dual phase regulator for SWA and SWB.

|
l€ tPMIC_PWR_GOOD_OUT-
]

PES—
VR EnableJ SWD_Soft_Start ™|

I R2D [3:1]

|

q|

!

|

|

| |

| 0 T
| | |
' | | I
SWD | |
| |

|

|

|

|

|

|

FWC_Soft_Starq

R2D [7:5]
” Power_On > |
| Configo_belay |
R40 [2:0]

|

|

| | |

|

SwcC T | | :

I I I | ——

: | | | SWAB Soft Start |

¢ ) R2C [7:5]
| ! Power_On |
| | Config1_Delay |

: | | R41[2:0] | | |

SWAB ] l | !
| | | |

! [ | )

! | | |

! [ I
CAMP } ' I I

| Power On Sequence | Power On Sequence :Power On Seq uence:

| Config0 | Configl I Config2 [

; | . |

Figure 15 — PMIC Power On Timing
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2.7.5 Power Down Output Regulators

Regardless of how PMIC’s output regulators are turned on, the PMIC’s output regulators are powered down as
described below depending on mode of operation.

In non write protect mode of operation, the PMIC allows host to power down any or all output regulators in non write
protect mode. The host can disable PMIC’s any or all output regulators by any of the three methods below.

1. The VR Disable command (Table 140, “Register 0x32” [7] = ‘0’).The PMIC executes power off sequence
config0 (Table 169, “Register 0x58”) to power off sequence config3
(Table 172, “Register 0x5B”) to preserve the appropriate voltage relationship as configured by the DIMM
vendors. The PMIC keeps the CAMP signal floating (i.e., it remains High) because this is an intentional
command from the host and not a fault condition. Note that host can re-enable the PMIC’s output regulator
by issuing VR Enable command. The PMIC executes power on sequence config 0 to config 3 registers and
keeps the CAMP signal floating (i.e it remains High).

2. Configuring one or more bits in Table 137, “Register 0x2F” [6:3] to ‘0’ in any specific sequence that is
desired by the host.The PMIC does not execute power off sequence config0 (Table 169, “Register 0x58”) to
power off sequence config3 (Table 172, “Register 0x5B”) on its own. The PMIC keeps the CAMP signal
floating (i.e it remains High) because this is intentional command from the host and not a fault condition.
Note that host can re-enable any of disabled output regulators by configuring one or more bits in Table 137,
“Register 0x2F” [6:3] to ‘1’ in any specific sequence that is desired by the host. The PMIC keeps the CAMP
signal floating (i.e., it remains High).

3. By driving CAMP input low. The PMIC executes power off sequence config0
(Table 169, “Register 0x58”) to power off sequence config3 (Table 172, “Register 0x5B”) to preserve the
appropriate voltage relationship as configured by the DIMM vendors.

In write protect mode of operation, the host can disable PMIC’s all enabled output regulators by any of the two
methods below.

1. Power cycle the PMIC.

2. By driving CAMP input low. The PMIC executes power off sequence config0 (Table 169, “Register 0x58)
to power off sequence config3 (Table 172, “Register 0x5B”) to preserve the appropriate voltage relationship
as configured by the DIMM vendors.

Regardless of the either mode of the operation, the PMIC, on its own, can generate VR Disable command at any time
due to one or more events listed in Table 27 under column “Trigger VR Disable”. The PMIC executes power off
sequence configO (Table 169, “Register 0x58”) to power off sequence config3 (Table 172, “Register 0x5B”) to
preserve the appropriate voltage relationship as configured by the DIMM vendors. The PMIC may also reset its Vbias
LDO regulator.

Figure 16 shows the timing relationship once the PMIC registers VR Disable command internally due to fault. The
waveform shows each buck regulator output soft stop time and delay time once the soft stop time expires from each
power off sequence configd to power off sequence config3 registers. Note that if more than one regulators are
disabled in a power off sequence config register and if those regulators have different soft stop time programmed,
then the larger value of that soft stop time is used as a reference for delay timer to start. Each regulator will still
follow different soft stop time to turn off the buck regulator.

The specific example in Figure 16 uses only three power off sequence config0 to config? registers and only one buck
regulator is disabled in power off sequence config 1 register and power off sequence config 2 register. The power off
sequence config 0 register disables dual phase regulator for SWA and SWB.
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2.7.5 Power Down Output Regulators (cont’d)

VR Disable

|
SWAB 4l\|
|

>l '
SWAB_Soft_Stop | | |
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! Config0_Delay :‘—)'
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Power Off Sequence
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| |
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| | i i
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CAMP | |
|
I
|
|
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Figure 16 — PMIC Power Off Timing Due to Internal Fault Condition

2.7.6 Power Down Output Regulators During Power On Sequence

During power on, as described in clause 2.7.2, it is possible that PMIC can trigger VR Disable command on its own
as described in Table 27, “Events Interrupt Summary” when one or more regulators are already turned on even while
other remaining output regulators are not yet turned on because PMIC has not completed the power on sequence
config registers. For these type of cases, the PMIC will not execute the remaining power on sequence config registers
and will immediately jump to executing the power off sequence config0 to power off sequence config3 registers. The
PMIC will update the status registers and error log registers appropriately as normal because it generated VR Disable
command on its own. The CAMP output signal would remain low.

2.7.7 CAMP Signal
The CAMP (Control AND Monitor Port) signal provides three different functions.

1. Register write protect function
2. Fail n function
3. Status function
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2.7.7.1 Register Write Protect Function

By default, PMIC register write protect function is enabled (i.e., Table 137, “Register 0x2F” [2] = ‘0’). The CAMP
input signal level determines when PMIC enters or exits the write protect mode. The PMIC enters the write protect
mode when CAMP signal is at logic level High and Table 137, “Register 0x2F” [2] = ‘0°. PMIC exits the write
protect mode when CAMP signal is at logic level Low. When PMIC is in write protect mode, the PMIC does not
allow to modify registers Table 111, “Register 0x15” to Table 137, “Register 0x2F”, Table 140, “Register 0x32”, and
Table 143, “Register 0x35” in the host region as well as Table 152, “Register 0x40” to Register 0x6F in the DIMM
vendor region. These registers are write protected marked with RED color cells in “Register” column in Table 93,
“Host Region - Register Map”. The PMIC simply ignores the host request for write operation in write protect mode.
PMIC allows all register read access in write protect mode.

Once PMIC is in write protect mode, there are 3 ways PMIC can exit write protect mode:

1. PMIC sees CAMP input signal Low (clause 2.7.7.2)
2. PMIC triggers internal fault event (VIN_Bulk OV, VIN Bulk UV, SWx_ OV, SWx UV) and asserts CAMP
signal low.

3. PMIC goes through power cycle or power down cycle (i.e., simultaneous removal of VIN Bulk and
VIN Mgmt input supplies)

If Table 137, “Register 0x2F” [2] = “1°, the PMIC does not enter write protect mode. The PMIC CAMP input signal
has no effect on write protect function. The PMIC allows write and read access to all registers. Caution: The
operation of non-write protect mode should be limited to lab and debug environment instead of normal system
operation.

2.7.7.2  Fail_n Function

By default, PMIC Fail n function is enabled (Table 140, “Register 0x32” [4] = ‘0’). When PMIC CAMP input signal
transitions from High to Low, the PMIC executes VR Disable command (i.e., execute power off sequence config0 to
config3 registers), asserts CAMP signal low (if Table 140, “Register 0x32” [3] = ‘0’), exits the write protect mode
and clears Table 140, “Register 0x32” [7] to “0’.

If Table 140, “Register 0x32” [4] = ‘1°, the PMIC Fail n function is disabled. When CAMP signal transition from
High to Low, The PMIC does not execute VR Disable command (i.e., does not execute power off sequence config0 to
config3 registers), does not assert CAMP signal low, exits the write protect mode and does not clear Table 140,
“Register 0x32” [7] to 0’.

The Fail_n function is independent of PMIC’s write protect function.

2.7.7.3 Status Function

The PMIC CAMP PWR_GOOD output signal indicates status of VIN Bulk input supply and all output regulators
(VOUT_A, VOUT _B, VOUT_C, VOUT D, VOUT 1.8V, VOUT _1.0V, VBias). Once PMIC receives VR Enable
command, the PMIC floats CAMP pin when VIN Bulk input supply is valid and all enabled output regulator’s
(VOUT_A, VOUT B, VOUT C, VOUT_D, VOUT 1.8V, VOUT 1.0V, VBias) tolerances are maintained as
configured in the appropriate register space. Note that CAMP pin is not affected based on VIN_ Mgmt input supply.

At first power up, with stable and valid input supply VIN Mgmt as well as VOUT 1.8V and VOUT 1.0V LDO
outputs, the PMIC asserts CAMP pin low however PMIC updates corresponding status register. Once PMIC receives
VR Enable command from the host, the PMIC enables all appropriate output regulators and updates corresponding
status registers and enters state called as “Regulation”. At this point, PMIC floats CAMP PWR_GOOD output and
the external board pullup resistor pulls the CAMP pin high. Once the CAMP pin is pulled high (i.e., no other PMIC is
driving the CAMP pin low), the PMIC enters state stated called as “online” state.
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2.7.7.3 Status Function (cont’d)

Once the CAMP pin is high, if PMIC detects any condition either on VIN_ Bulk input supply or any of the output
regulators (VOUT_A, VOUT B, VOUT _C, VOUT D, VOUT 1.8V, VOUT 1.0V, VBias) that causes the PMIC to
update it status registers to indicate the power status is not good, then PMIC asserts CAMP pin low and keeps it
asserted until the host explicitly takes a specific action corresponding to it. The PMIC does not automatically let the
CAMP pin float even if the condition that triggered the PMIC to assert the CAMP pin no longer exists. In other
words, the PMIC’s CAMP pin is latched and once latched, it must be explicitly addressed by the host.

Regardless of whether PMIC is operating in write protect mode or not, the PMIC always asserts CAMP signal low to
indicate the status if there is a fault event.

2.7.8 GSI_n Signal

General Status Interrupt (GSI_n) is an Open Drain output signal. By default at power on, GSI_n output is disabled.
The host can enable the GSI_n output by setting Table 117, “Register 0x1B” [3] = “1’. Typically, GSI_n output is
pulled up to 1 K resistor to 1.8 V or 3.3 V. The PMIC asserts GSI_n output for the events as described in Table 27,
“Events Interrupt Summary”.

2.7.9 State Transition Diagram
Following is a summary of high level description of basic PMIC states.
Offline State:
e VIN Mgmt is invalid and VIN Bulk = X (valid or invalid); LDOs are invalid

* All registers are reset to specified default values
¢ CAMP is Hi-Z

Configuration (non write protect) state:
* At initial configuration state, all registers follow the register attributes as defined and read/write accessible.

e The I>C/I3C bus interface is alive and running.
¢ LDOs are valid; switch regulators are off
* CAMP is low

Regulation (non write protect) state:
* All registers are read/write accessible.
¢ All enabled output rails are active

¢ Internal power good is floated; external CAMP is low

Online (write protect) state:
* All registers are readable. All non protect registers are writable.

¢ All enabled output rails are active,i.e., PMIC has registered VR Enable command with Table 137, “Register
0x2F” = 0",

« CAMP is high

* Note: Prior to PMIC registering VR Enable command, PMIC may be configured to not execute VR Enable
command and float its CAMP PWR_GOOD output signal (Table 140, “Register 0x32” = 0x08) with default
configuration of Table 137, “Register 0x2F” = “0’. In this configuration, PMIC also enters write protect state
when CAMP signal is pulled high.
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2.7.9 State Transition Diagram (cont’d)

Figure 17 shows high level simplified state diagram. Specific transition details are function of PMIC’s configuration
register settings (e.g., R2F, R32, etc., as well as CAMP signal and input/output supplies). Please refer to detail
functional description and configuration register definition for PMIC operation. Consider an example of a valid
PMIC operation: When the PMIC first powers up from an offline state, the PMIC register Table 137, “Register 0x2F”
[2] can be configured to ‘1’ followed by VR Enable command. After PMIC turns on all regulators and floats CAMP
signal such that it is pulled up High, PMIC is in online state but allows all register write/read access as PMIC is not in
write protect state. In this state, the PMIC does allow to clear Table 137, “Register 0x2F” [2] to ‘0’ which will cause
PMIC to enter in write protect state as the CAMP signal was already pulled up High and the PMIC was in regulation.

Offline

< Valid VIN_Mgmt;
Valid 1.8V & 1.0V LDOs

Y

Invalid LDO or invalid
VIN_Bulk & VIN_Mgmt

Invalid 1.8V or 1.0V LDOs

Y
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Non Write
Protect

\ 4

A

VR Disable

VR Enable

A

PMIC isolation with

Regulation
CAMP @ logic high

Non Write
Protect

A

VIN_Bulk invalid or CAMP

. » CAMP @ logic
@ logic low & R32[4] =0 < low & R32[4] = 1
P CAMP @
N logic high
\d

Online

Write

Protect

Figure 17 — High Level State Transitions
.__Documents
Revision 1.8.5 Document Sharing Hub

Full document details: JEDEC JESD301-1A.02-2023


http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023
http://www.avadocuments.com/doc/jedec-jesd301-1a-02-2023

JEDEC Standard No. 301-1A.02
Page 35

2.7.10 Function Interrupt - CAMP and GSI_n Output Signals

This clause defines the output functionality of GSI n pin and CAMP pin.

When mask register bits are not set, the PMIC asserts its GSI_n output and CAMP output signals as shown in
Table 27 when any event occurs. The table also highlights 11 events that causes PMIC to generate internally VR
Disable command. For remaining events that does not trigger internal VR Disable command, the PMIC continues to
operate as normal.

Table 27 — Events Interrupt Summary

Status | Clear | Mask ., |Trigger VR CAMP GSI_n

Rragt Bit | Bit | Bit | \presholdBits |t oble? | Output | Output
VIN_Bulk Power Good RO8 [7] | R10[7] | RI5[7] R1A[7:5] No Low Low
VIN_Bulk Over Voltage RO8[0] | RI0O[0] | R15[0] RIB [7] Yes Low Low
VIN_Mgmt Over Voltage RO8[1] | RI10O[1] | RI5[1] RIB [5] No High Low
SWA Output Power Good RO8 [5] | R10[5] | R15[5] | R21[0]; R22[7:6] No Low Low
SWB Output Power Good RO8 [4] | R10[4] | R15[4] | R23[0]’R24 [7:6] No Low Low
SWC Output Power Good RO8 [3] | R10[3] | RI5[3] | R25[0]; R26[7:6] No Low Low
SWD Output Power Good RO8[2] | R10[2] | R15[2] | R27[0]; R28 [7:6] No Low Low
1.8 V LDO Power Good RO9 [5] | RI1[5] | R16[5] RI1A[2] No Low Low
1.0 V LDO Power Good R33[2] | R14[2] | RI19[2] RIA[0] No Low Low
VBias LDO Power Good RO9 [6] | R11[6] | R16[6] RIA[3] No Low Low
SWA Output Over Voltage ROA[7] | R12[7] | R17[7] R22 [5:4] Yes Low Low
SWB Output Over Voltage ROA[6] | R12[6] | R17[6] R24 [5:4] Yes Low Low
SWC Output Over Voltage ROAT[5] | R12[5] | R17[5] R26 [5:4] Yes Low Low
SWD Output Over Voltage ROA[4] | R12[4] | R17[4] R28 [5:4] Yes Low Low
SWA Output Under Voltage ROB [3] | R13[3] | R18[3] R22[3:2] Yes Low Low
SWB Output Under Voltage ROB [2] | R13[2] | RI8[2] R24 [3:2] Yes Low Low
SWC Output Under Voltage ROB [1] | R13[1] | R18[1] R26 [3:2] Yes Low Low
SWD Output Under Voltage ROB [0] | R13[0] | R18[0] R28[3:2] Yes Low Low
VBias LDO Output or VIN_BulkInput | ¢33 41| p14(3) | R19[3] | Vendor Specific Yes Low Low

Under Voltage

SWA Output Current Limit ROB[7] | R13[7] | R18[7] R20 [7:6] No High Low
SWB Output Current Limit ROB [6] | R13[6] | RI8[6] R20 [5:4] No High Low
SWC Output Current Limit ROB [5] | R13[5] | R18[5] R20 [3:2] No High Low
SWD Output Current Limit ROB [4] | R13[4] | R18[4] R20 [1:0] No High Low
SWA Output High Current/Power | R09 [3] | RI1[3] | R16[3] RIC [7:2] No High Low
SWB Output High Current/Power R0O9[2] | RI1[2] | R16[2] RI1D [7:2] No High Low
SWC Output High Current/Power RO9[1] | RIT1[1] | R16[1] RI1E [7:2] No High Low
SWD Output High Current/Power R09[0] | R11[0] | R16[0] RIF [7:2] No High Low
High Temperature Warning RO9[7] | RI11[7] | R16[7] RI1B [2:0] No High Low
Critical Temperature RO8[6] N/A N/A R2E [2:0] Yes Low Low
VIN_Mgmt to VIN_Bulk Switchover | R09 [4] | R11[4] | R16 [4] R2F [7] No High Low
Valid VIN_Mgmt in Switchover State | R33 [4] | R14[4] | R19 [4] N/A No High Low
PEC Error ROA[3] | R12[3] | R17[3] N/A No High Low
Parity Error ROA[2] | R12[2] | R17[2] N/A No High Low

The host is expected to read appropriate status registers to determine and isolate the cause of the GSI_n signal
assertion or CAMP signal assertion. The host may attempt to clear or mask the appropriate corresponding interrupt
event. The PMIC keeps the GSI_n signal asserted or CAMP signal asserted until the appropriate corresponding
registers are explicitly cleared or masked by the host. Table 28 and Table 29 show the PMIC’s response of GSI_n
signal and CAMP output signal for each event before and after host issues the Clear command. Table 28 and Table 29
assume that all mask bits are either ‘0’ or ‘1’ for simplicity.
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2.7.10 Function Interrupt - CAMP and GSI_n Output Signals (cont’d)

Table 28 — PMIC Response for Clear Command by Host - 1

Event Occurred; All (R (E LY Event Occurred; All (P (E LY

Mask Bits = 0° Event Not Present; Mask Bits = 1’ Event Not Present;

All Mask Bits = ‘0’ All Mask Bits = ‘1’
R2F [1:0] = <00’ or 01— <nns 01— <nns
01 or *10° R2F [1:0] =00 R2F [1:0] = <00

Event CAMP GSIL_n CAMP GSIL_n CAMP GSIL_n CAMP GSIL_n

Output | Output | Output | Output | Output | Output | Output | Output
VIN_Bulk Power Good Low Low High High Low High High High
VIN_Bulk Over Voltage Low Low Low High Low High Low High
VIN_Mgmt Over Voltage High Low High High High High High High
SWA Output Power Good Low Low High High Low High High High
SWB Output Power Good Low Low High High Low High High High
SWC Output Power Good Low Low High High Low High High High
SWD Output Power Good Low Low High High Low High High High
1.8 V LDO Power Good Low Low High High Low High High High
1.0 V LDO Power Good Low Low High High Low High High High
VBias LDO Power Good Low Low High High Low High High High
SWA Output Over Voltage Low Low Low High Low High Low High
SWB Output Over Voltage Low Low Low High Low High Low High
SWC Output Over Voltage Low Low Low High Low High Low High
SWD Output Over Voltage Low Low Low High Low High Low High
SWA Output Under Voltage Low Low Low High Low High Low High
SWB Output Under Voltage Low Low Low High Low High Low High
SWC Output Under Voltage Low Low Low High Low High Low High
SWD Output Under Voltage Low Low Low High Low High Low High
VBias 1%1133 Sﬁéilr"\forh\;g—mlk Low Low Low High Low High Low High
SWA Output Current Limit High Low High High High High High High
SWB Output Current Limit High Low High High High High High High
SWC Output Current Limit High Low High High High High High High
SWD Output Current Limit High Low High High High High High High
SWA Output High Current/Power High Low High High High High High High
SWB Output High Current/Power High Low High High High High High High
SWC Output High Current/Power High Low High High High High High High
SWD Output High Current/Power High Low High High High High High High
High Temperature Warning High Low High High High High High High
Critical Temperature Low Low P/C P/C Low Low P/C P/C
VIN_ Mgmt to VIN_Bulk Switchover High Low High High High High High High
Valid VIN_Mgmt in Switchover High Low High High High High High High
PEC Error High Low High High High High High High
Parity Error High Low High High High High High High
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2.7.10 Function Interrupt - CAMP and GSI_n Output Signals (cont’d)

Table 29 — PMIC Response for Clear Command by Host - 2

Event Occurred; All ST AL Event Occurred; All 8.5 DI

Mask Bits = “1° Event Not Present; Mask Bits = “1° Event Not Present;

All Mask Bits = ‘1’ All Mask Bits = ‘1’
R2F [1:0] = “01° R2F [1:0] = “01° R2F [1:0] = “10° R2F [1:0] = “10°

Event CAMP GSI_n CAMP GSI_n CAMP GSI_n CAMP GSI_n

Output | Output | Output | Output | Output | Output | Output | Output
VIN_Bulk Power Good High Low High High High High High High
VIN_Bulk Over Voltage Low Low Low High Low High Low High
VIN_ Mgmt Over Voltage High Low High High High High High High
SWA Output Power Good High Low High High High High High High
SWB Output Power Good High Low High High High High High High
SWC Output Power Good High Low High High High High High High
SWD Output Power Good High Low High High High High High High
1.8 V LDO Power Good High Low High High High High High High
1.0 V LDO Power Good High Low High High High High High High
VBias LDO Power Good High Low High High High High High High
SWA Output Over Voltage Low Low Low High Low High Low High
SWB Output Over Voltage Low Low Low High Low High Low High
SWC Output Over Voltage Low Low Low High Low High Low High
SWD Output Over Voltage Low Low Low High Low High Low High
SWA Output Under Voltage Low Low Low High Low High Low High
SWB Output Under Voltage Low Low Low High Low High Low High
SWC Output Under Voltage Low Low Low High Low High Low High
SWD Output Under Voltage Low Low Low High Low High Low High
VBias LDO Sﬁgit\(]);l:ggl:*lgulk Input Low Low Low High Low High Low High
SWA Output Current Limit High Low High High High High High High
SWB Output Current Limit High Low High High High High High High
SWC Output Current Limit High Low High High High High High High
SWD Output Current Limit High Low High High High High High High
SWA Output High Current/Power High Low High High High High High High
SWB Output High Current/Power High Low High High High High High High
SWC Output High Current/Power High Low High High High High High High
SWD Output High Current/Power High Low High High High High High High
High Temperature Warning High Low High High High High High High
Critical Temperature Low Low P/C P/C Low Low P/C P/C
VIN_Mgmt to VIN_Bulk Switchover High Low High High High High High High
Valid VIN_Mgmt in Switchover High Low High High High High High High
PEC Error High Low High High High High High High
Parity Error High Low High High High High High High

Note that when host masks any of the event in appropriate register, it only masks the assertion of GSI_n output signal
or assertion of CAMP output signal. The PMIC functional behavior remains the same as noted for each event other
than assertion of GSI n output signal and assertion of CAMP output signal.
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2.7.11 Input Power Good Status
There is one possibility where PMIC recognizes the input supply fail.
1. VIN_ Bulk goes below the threshold set in register Table 116, “Register 0x1A” [7:5].

When this event occurs for a period longer than tinput PWR_GOOD_GSI_Assertion time then PMIC sets the
register Table 98, “Register 0x08” [7] and drives GSI_n and CAMP output signal as shown in Table 27 at the same
time. The PMIC allows access to all registers and PMIC continues to operate as normal as long as VIN Bulk input
remains above 4.25 V. See also clause 2.7.15. The host is responsible for taking any specific action. The host may
clear the VIN_ Bulk input power good status register by writing ‘1’ to register Table 98, “Register 0x08” [7] or by
writing ‘1° to global status clear register Table 110, “Register 0x14” [0]. If the input power not good condition is still
present then PMIC will continue to drive GSI_n and CAMP output signal as in Table 27 and the status register
Table 98, “Register 0x08” [7] will remain at ‘1°. If the input power not good condition persists, the host may set the
appropriate mask register to remove GSI_n or CAMP output signal as shown in Table 28 and Table 29.

Note that after VR enable command, when VIN Mgmt input goes below the threshold set in register Table 137,
“Register 0x2F” [7], it is reported as switchover event as described in clause 2.7.20. Prior to VR Enable command,
the VIN Mgmt is always required to be above 2.8 V to guarantee PMIC’s functionality as described in clause 2.7.2.

2.7.12 Input Over Voltage Protection

An input over voltage protection mechanism is implemented to limit the voltages to the PMIC. The PMIC actively
monitors the input voltage VIN_ Bulk and VIN_ Mgmt rail.

There are two possibilities where PMIC recognizes the input over voltage event.

1. VIN_ Mgmt input goes above the threshold set in register Table 117, “Register 0x1B” [5].
2. VIN Bulk input goes above the threshold set in register Table 117, “Register 0x1B” [7].

When either one or both event occurs for a period longer than tInput OV_GSI Assertion time then PMIC sets the
register Table 98, “Register 0x08” [1:0] accordingly and drives GSI_n output signal as shown in Table 27 at the same
time. Note that at this point, the PMIC does not assert CAMP output signal. The PMIC allows access to all registers
and PMIC continues to operate as normal. The host is responsible for taking any specific action. The host may clear
the VIN_Mgmt or VIN Bulk input over voltage status register by writing ‘1’ to register Table 106, “Register 0x10”
[1:0] appropriately or by writing ‘1’ to global status clear register Table 110, “Register 0x14” [0]. If the input over
voltage condition is still present then PMIC will continue to assert GSI n output signal and the status register
Table 98, “Register 0x08” [1:0] will remain at ‘1°.

In non write protect mode, if VIN_ Bulk input supply over voltage condition persists greater than tinput OV_VR -
Disable time then PMIC internally generates VR Disable command and disables all of its switching output regulators
and asserts CAMP signal. The PMIC keeps its VOUT 1.8V and VOUT 1.0V LDO output regulators active. The
PMIC allows access to all registers. The host is responsible for taking any specific action. The host may query the
PMIC register space to determine the cause of the CAMP signal assertion and GSI n signal assertion. Once host
determines the cause, the host must first clear the VIN Bulk input over voltage status register as well as any other
relevant status registers individually or by writing ‘1’ to global status clear register Table 110, “Register 0x14” [0]
which triggers the GSI n signal to be de-asserted. If the input over voltage condition is still present then PMIC will
continue to assert GSI_n output signal and the status register Table 98, “Register 0x08” [0] will remain at ‘1°. Once
the status register is cleared and GSI n output signal is de-asserted, the host may re-enable the PMIC’s output
switching regulator by issuing VR Enable command. The PMIC enables output switching regulators and ensures
CAMP signal is floated when all of its output regulators are normal and input over voltage condition is no longer
present.

In write protect mode, if VIN Bulk input supply over voltage condition persists greater than tiInput OV_VR_Disable
time then PMIC internally generates VR Disable command and disables all of its switching output regulators by
executing Power Off Sequence configuration registers, asserts CAMP signal low and returns to configuration mode.
The PMIC keeps its VOUT 1.8V and VOUT 1.0V LDO output regulators active.
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