AnDAPT

AmP PMIC: ARD_A_ARRIA10_IC1

Features

* AmP PMIC enables programmable custom PMIC
* Integrate application targeted Power Components
» Power Blocks for a variety of topologies
* Scalable Integrated N-channel MOSFETSs (SIM)
* Voltage, current sense for protection, telemetry,
regulation
» Build Switching topologies - High/Low current
buck, single/two phase DrMOS control
* Build Linear topologies - LDO, Load Switch

Order Information

Part Number Package Body Size
AmP8DB6QF65 QF65 5x5

Power Component Summary

* Analog fabric connectivity for sensor signals
» Digital pLogic fabric connectivity: Analog/Digital Blocks
« Industry first: Analog Proficiency - Digital Flexibility

Spec Category Function Part Key Parameter
PWM Switching Regulator PWM SyncBuck VM HC C220 VCCL_HPS 0.95V@8A
PWM Switching Regulator PWM SyncBuck VM C200 0.95V@3A
DrMos Controller PWM Single-PhaseDrMOS C860 1.2V@30A
Supervisor Sequencer C420 Component4
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https://www.andapt.com/docs/pc/AnDAPT_C220_B_PWM_Sync_Buck_VM_HC.pdf
https://www.andapt.com/docs/pc/AnDAPT_C200_B_I200_B_PWM_Sync_Buck_VM.pdf
https://www.andapt.com/docs/pc/AnDAPT_C860_B_I860_B_DrMOS_Ctrl_Single_Phase.pdf
https://www.andapt.com/docs/pc/AnDAPT_C420_Sequencer.pdf

AnDAPT ARD_A_ARRIA10 IC1 AmPSDB6QF65

Package Top View (Pin and Thermal Pads are on bottom side)
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AnDAPT ARD A ARRIA10_IC1

AmP8DB6QF65
Thermal View
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AnDAPT

ARD_A_ARRIA10 IC1 AmP8DB6QF65

Pin Configurations

Pin Name Design Name Pin Number Function Pin Name Pin Number Function

BST8 2 Boost D4 36 Drain

S8 3 Source BST4 34 Boost

D8 4 Drain S3 37 Source

BST7 6 Boost D3 38 Drain

S7 B Source BST3 39 Boost

D7 7 Drain D2 40 Drain

BST6 9 Boost S2 41 Source

D6 8 Drain BST2 42 Boost

S6 10 Source D1 43 Drain

BST5 13 Boost S1 44 Source

D5 11 Drain BST1 45 Boost

S5 12 Source VCC 46 LDO, 1.2V

CFG 14 Configuration ENABLE a7 Enable AmP

SO 15 SPI serial out LDOa 48 LDO, Prog.

Sl 16 SPI serial in GPIO35 49 GPIO

GPIO13 17 GPIO GPIO33 50 GPIO

SS 18 SPI slave GPIO34 51 GPIO

GPIO11 19 GPIO GPIO31 52 GPIO

SCK 20 SPI clock GPIO32 8 GPIO

GPIO10 21 GPIO VCCIO23 54 10 bank supply

GPIO15MODE 22 GPIO GND 55! GND

GND 23 GND GPI025CK 56 GPIO

GPIO14DONE 24 GPIO GPIO30CK 57 GPIO

GPIO05CK 25 GPIO GPI1023 58 GPIO

GPIO04 26 GPIO GPIO24 59 GPIO

GPIO03 27 GPIO GPIO21 60 GPIO

GPIO02 28 GPIO GPIO22 61 GPIO

GPIO01 29 GPIO ISRC 62 LDO 3.3V

LDOb 30 LDO Prog. GPI020 63 GPIO

GPIO00 31 GPIO VDD 64 LDO 6V

DNC 32 DNC VIN 1 Supply

LDO3V3 33 LDO 3.3V GND 65 GND Thermal Pad

S4 35 Source

AnDAPT, LLC.
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AnDAPT

ARD A ARRIA10 IC1

AmP8DB6QF65

C220 PWM Sync Buck VM HC
AmP Power VCCL_HPS

Schematic
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AnDAPT ARD_A ARRIA10 IC1 AmP8DB6QF65

C220 PWM Sync Buck VM HC
AmP Power VCCL_HPS

Efficiency
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AnDAPT

ARD_A ARRIA10 IC1 AmP8DB6QF65
C220 PWM Sync Buck VM HC
AmP Power VCCL_HPS
BoM
o Recommended . - . .
Part Description Attributes Attributes  Quantity  Size (Imperial) X(mm) Y(mm) Part Number Spec Manufacturer
C220 PWM Sync Vout2,0.95V 4 Custom Size 0 0 AnDAPT, LLC
Buck VM @ 8A
HC
L Inductor 0.638pH, 0.638pH, 1 Custom Size 10.5 10.2
2.75mQ), >8A 2.75mqQ),
>8A
Cout Output 537uF, <1mQ,  47pF 6.3V 12 0805 2 1.25 885012107006 Wurth Elektronik
(Ceramic) = Capacitor >0.95V
(Ceramic)
Cout Output OpF, >0.95V = 1 Custom Size 0 0
(Bulk) Capacitor
(Bulk)
Cin Capacitor 20pF, <1mQ, 22)F, 3mQ, 1 1206 32 1.6 885012108018 Wurth Elektronik
>12v 16V
Chst Capacitor 0.1pF, >6V 0.1pF, 25V 1 0402 1 0.5 885012205085R Wurth Elektronik
Cdrv Capacitor 0.1pF, >6V 0.1pF, 25V 1 0402 1 0.5 885012205085R Wurth Elektronik
D1 Schottky 200mA, 0.5V 200mA, 1 Custom Size 1.2 0.8 RB521S830T5G ON Semiconductor
Diode 0.5V
R1 Resistor 0.0499kQ, 1%,  0.0499kQ, 1 0402 1 05
0.063W 1%, 0.063W
R2 Resistor DNI DNI 0 Optional 0 0
Rbst Resistor 15Q 150 1 0402 1 0.5
Total BoM Area = 273.65 mm?
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AnDAPT

ARD A _ARRIA10 IC1 AmPSDB6QF65

C220 PWM Sync Buck VM HC

AmP Power VCCL_HPS

Parameters

Category Parameter Description Value

Basic_Configuration Fsw Switching Frequency 571kHz
Basic_Configuration Vin Nominal Input Violtage 12v
Basic_Configuration Vin_Name Used in The Schematics View PVin2
Basic_Configuration Vout Nominal Output Voltage 0.95v
Basic_Configuration Vout_Name Used in The Schematics View Vout2
Basic_Configuration V_Ripple Qutput Voltage Ripple imv
Basic_Configuration V_Overshoot Max Overshoot for a transient of lout Delta 0.01v
Basic_Configuration lout Maximum Converter Current 8A
Basic_Configuration |_Ripple Desired Ripple. Used for LC Recommendations 30%
Basic_Configuration |_Delta Used to Calculate Overshoot and Transient Response 4A
Manual_LC Inductor MNominal Inductor Value 0.638uH
Manual_LC Inductor_DCR Nominal Inductor DC Resistance 2.75m0
Manual_LC Capacitor Nominal Capacitor value 537TpF
Manual_LC Cap_ESR Nominal Capacitor Equivalent Series Resistance 1mQ
Manual_LC CapacitorBlk Nominal Capacitor value OpF
Manual_LC Cap_ESR_BIk Nominal Capacitor Equivalent Series Resistance omQ
Manual_LC Inductor_R$ Nominal Inductor Value 0.638uH
Manual_LC Inductor_DCR_R$ MNominal Inductor DC Resistance 2.75mQ
Manual_LC Capacitor_R$ Nominal Capacitor value 537uF
Manual_LC Cap_ESR_R% Nominal Capacitor Equivalent Series Resistance 1mQ
Manual_LC iLc LC Resonant Frequency 8.6kHz
Manual_Resistor R1 0.0499k0)
Manual_Resistor R2 DNI
Manual_Resistor Vb Wib =Vout * R2 / (R1 + R2) 0.95v
Manual_Resistor Rbst 150
Manual_Resistor Ext_Div_Ratio 1
Controller Gain Proportional Gain 1000
Controller Fz1 First Compensation Zero TkHz
Controller Fz2 Second Compensation Zero 30kHz
Controller Ki Integral Gain 4.398230e+7
Controller Kd Derivative gain 5.305165e-3
Controller Controller_Type 0
PID_Nonlinear Kp_a 0
PID_Nonlinear Ki_a 0
PID_Nonlinear Kd_a 0
PID_Nonlinear Kp_b 0
PID_Nonlinear Ki_b 0
PID_Nonlinear Kd_b 0
PID_Nonlinear Kp_alpha 0
PID_Nonlinear Ki_min 0
PID_Nonlinear Kd_min 0
PID_Nonlinear Kd_max 0
UVLO_EN UvLO Input Under Voltage Lockout 4.5V
UVLO_EN UVLOSense Internal: Sensed through High Side Drain pin. External: Sensed through a GPIO Internal
VoUVLO_Group VoUVLO Qutput Under Voltage Lockout Threshold 0.75V
OCP_Group oCcP Cycle by Cycle Current Protection Level 12A
OVF_EN OvVP Qutput Over Voltage Protection Level 1.05v
Soft_Start_EN Rise_Time Soft Start Length 8ms
PGood_EN PGood Power Good percentage of Nominal Vout 85%
hidden Cin 20uF
hidden Cbst 0.1pF
hidden Cdrv 0.1uF
hidden D1 0.2A
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AnDAPT ARD_A_ARRIA10 IC1 AmPSDB6QF65
C200 PWM Sync Buck VM
AmP Power VCCREM
Schematic
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AnDAPT

ARD A ARRIA10 IC1

AmP8DB6QF65

C200 PWM Sync Buck VM

AmP Power VCCREM
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AnDAPT

ARD_A ARRIA10 IC1 AmP8DB6QF65
C200 PWM Sync Buck VM
AmP Power VCCREM
BoM
e Recommended . - . :
Part Description Attributes Attributes  Quantity  Size (Imperial) X(mm) Y(mm) Part Number Spec Manufacturer
C200 PWM Sync Vout3,0.95V 4 Custom Size 0 0 AnDAPT, LLC
Buck VM @3A
L Inductor 1.702uH, 1.702uH, 7 Custom Size 7 7
10mQ, >3A 10mQ, >3A
Cout Output 390pF, <15mQ,  47pF, 6.3V 5 0805 2 1.25 885012107006 Wurth Elektronik
(Ceramic) = Capacitor >0.95V
(Ceramic)
Cout Output OpF, >0.95V = 1 Custom Size 0 0
(Bulk) Capacitor
(Bulk)
Cin Capacitor 10pF, <15mQ, 22)F, 3mQ, 1 1206 3.2 1.6 885012108018 Wurth Elektronik
>12v 16V
Chst Capacitor 0.1pF, >6V 0.1pF, 25V 1 0402 1 0.5 885012205085R Wurth Elektronik
Cdrv Capacitor  0.1pF, >6V 0.1pF, 25V 4 0402 1 0.5 885012205085R Waurth Elektronik
D1 Schottky 200mA, 0.5V 200mA, 1 Custom Size 1.2 0.8 RB521830T5G ON Semiconductor
Diode 0.5V
R1 Resistor 0.0499kQ, 1%,  0.0499kQ, 1 0402 1 05
0.063W 1%, 0.063W
R2 Resistor DNI DNI 0 Optional 0 0
Rbst Resistor 15Q 150 1 Custom Size 0 0
Total BoM Area = 138.07 mm?
AnDAPT, LLC. 11 8/21/2024



AnDAPT ARD_A_ARRIA10 IC1 AmPSDB6QF65

C200 PWM Sync Buck VM

AmP Power VCCREM

Parameters

Category Parameter Description Value

Basic_Configuration Fsw Switching Frequency 571kHz
Basic_Configuration vin Nominal Input Voltage 12v
Basic_Configuration Vin_Name Used in The Schematics View PVIin3
Basic_Configuration Vout Nominal Output Voltage 0.95V
Basic_Configuration Vout_Name Used in The Schematics View Vout3
Basic_Configuration V_Ripple Output Voltage Ripple 1mv
Basic_Configuration V_Overshoot Max Overshoot for a transient of lout Delta 0.01v
Basic_Configuration lout Maximum Converter Current 3A
Basic_Configuration I_Ripple Desired Ripple. Used for LC Recommendations 30%
Basic_Configuration I_Delta Used to Calculate Overshoot and Transient Response 1.5A
Manual_LC Inductor Nominal Inductor Value 1.702pH
Manual_LC Inductor_DCR Mominal Inductor DC Resistance 10m<
Manual_LC Capacitor Nominal Capacitor value 202)F
Manual_LC Cap_ESR Nominal Capacitor Equivalent Series Resistance 15mQ
Manual_LC CapacitorBlk Nominal Capacitor value OpF
Manual_LC Cap ESR Blk MNominal Capacitor Eguivalent Series Resistance omo
Manual_LC Inductor_R$ Nominal Inductor Value 1.702pH
Manual_LC Inductor DCR_R$ Nominal Inductor DC Resistance 10mQ
Manual_LC Capacitor_R$ Nominal Capacitor value 202pF
Manual_LC Cap_ESR_R$ Nominal Capacitor Equivalent Series Resistance 15mQ
Manual_LC Capacitor_R_BIkS Nominal Capacitor value 188uF
Manual_LC Cap_ESR_R_BIk$ Nominal Capacitor Equivalent Series Resistance 15mQ
Manual_LC fLc LC Rescnant Frequency 8.6kHz
Manual_Resistor R1 0.0499k02
Manual_Resistor R2 DNI
Manual_Resistor Vb Vib = Vout * R2 / (R1 + R2) 0.95V
Manual_Resistor R3 1370k
Manual_Resistor R4 107k
Manual_Resistor PVinfb 0.362V
Manual_Resistor Rbst 150
Manual_Resistor Ext_Div_Ratio 1
Manual_Resistor Ext_Div_Ratio2 13.804
Controller Gain Proportional Gain 1000
Controller Fz1 First Compensation Zero TkHz
Controller Fz2 Second Compensation Zero 30kHz
Controller Ki Integral Gain 4.398230e+7
Controller Kd Derivative gain 5.305165¢e-3
Controller Jitter jitter/transient performance optimization Best jitter
Controller Controller_Type 1]
PID_Nonlinear Kp_a 0
PID_Nonlinear Ki_a 0
PID_Nonlinear Kd_a 0
PID_Nonlinear Kp b 0
PID_Nonlinear Ki_b 0
PID_Nonlinear Kd b 0
PID_Nonlinear Kp_alpha 0
PID_Nonlinear Ki_min 0
PID_Nonlinear Kd_min 0
PID_Nonlinear Kd_max 0
UVLO_EN UVLO Input Under Voltage Lockout 5V
UVLO_EN UVLOSense Internal: Sensed through High Side Drain pin. External: Sensed through a GPIO Internal
VoUVLO_Group VoUVLO Output Under Voltage Lockout Threshold 0.75V
OCP_Group OCP Cycle by Cycle Current Protection Level 4.54
OVP_EN ovP Output Over Voltage Protection Level 1.05V
Soft_Start_EN UseCM Use CM enable
Soft_Start_EN Rise_Time Soft Start Length 8ms
PGood_EN PGood Power Good percentage of Nominal Vout 85%
WebAdapter Compatibility ~ webAdapterCompatible  Enable Resource Optimization disable
hidden Cin 10pF
hidden Cbst 0.1pF
hidden Cdrv 0.1pF
hidden D1 0.2A
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AnDAPT

ARD A ARRIA10 IC1 AmP8DB6QF65

C860 PWM Single-Phase DrMOS

AmP Power VCC

Schematic
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AnDAPT

ARD A ARRIA10 IC1

AmP8DB6QF65

C860 PWM Single-Phase DrMOS

AmP Power VCC
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AnDAPT ARD_A ARRIA10 IC1 AmP8DB6QF65
C860 PWM Single-Phase DrMOS
AmP Power VCC
BoM
o Recommended . . 5 .
Part Description Attributes Attributes  Quantity  Size (Imperial) X(mm) Y(mm) Part Number Spec Manufacturer
C860 PWM Vout1,1.2V 4 Custom Size 0 0 AnDAPT, LLC
Single- @ 30A
Phase
DrMOS
DrMOS >=36A 1 Custom Size 5 5 SiC645A Vishay
Chip
L Inductor 0.21pH, 10mQ,  0.25pH, 1 Custom Size 11.3 11 744301025 3 wurth Elektronik
>30A 0.32mQ,
56A
Cout Output 1969pF, 47uF, 6.3V 42 0805 2 1.25 885012107006 Wurth Elekironik
(Ceramic) Capacitor <15mQ, >1.2V
(Ceramic)
Cout Output OpF, >1.2v 4 Custom Size 0 0
(Bulk) Capacitor
(Bulk)
Cin Capacitor 80pF, <15mQ, 22)F, 5 1206 3.2 1.6 885012108018 Wurth Elektronik
>12Vv 3mQ, 16V
R1 Resistor 0.0499kQ, 1%, 0.0499kQ), 7 0402 1 0.5
0.063W 1%,
0.063W
R2 Resistor DNI DNI 0 Optiona 0 0

Total BoM Area = 587.88 mm?
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AnDAPT ARD_A_ARRIA10 IC1 AmPSDB6QF65

C860 PWM Single-Phase DrMOS

AmP Power VCC

Parameters

Category Parameter Description Value

Basic_Configuration Fsw Switching Frequency 571kHz
Basic_Configuration vin Nominal Input Voltage 12v
Basic_Configuration Vin_Name Used in The Schematics View Pvin1
Basic_Configuration Vout Nominal Qutput Voltage 12V
Basic_Configuration Vout_Name Used in The Schematics View Vout1
Basic_Configuration V_Ripple Qutput Voltage Ripple mv
Basic_Configuration V_Overshoot Max Overshoot for a transient of lout Delta 0.01V
Basic_Configuration lout Maximum Converter Current 30A
Basic_Configuration |_Ripple Desired Ripple. Used for LC Recommendations 30%
Basic_Configuration | _Delta Used to Calculate Overshoot and Transient Response 15A
DrMOS DrMOS_Chip Select the DrMOS Vendor Vishay SiC645A
DroS FLTTMONCombo 0
DrMOS FLTBar 1
DrMOS VTypelMON 1
Manual LC Inductor Nominal Inductor Value 0.21pH
Manual LC Inductor DCR Nominal Inductor DC Resistance 10mQ
Manual_LC Capacitor Nominal Capacitor value 1969uF
Manual_LC Cap_ESR Nominal Capacitor Equivalent Series Resistance 15mQ
Manual_LC CapacitorBlk Nominal Capacitor value OpF
Manual LC Cap _ESR Blk Nominal Capaciior Equivalent Series Resistance omQ
Manual_LC Inductor_R$ Nominal Inductor Value 0.21pH
Manual LC Inductor_DCR_R$ Nominal Inductor DC Resistance 10mQ
Manual_LC Capacitor_R$ Nominal Capacitor value 1969pF
Manual LC Cap ESR R$ Nominal Capaciior Equivalent Series Resistance 15mQ
Manual_LC fL.c LC Resonant Frequency 7 8kHz
Manual_Resistor R1 0.0499k0Q
Manual_Resistor R2 DNI
Manual_Resistor Vb Vb = Vout *R2 / (R1+ R2) 12v
Manual_Resistor R3 39k0
Manual_Resistor R4 10k
Manual_Resistor PVinfb 1.02v
Manual_Resistor Ext_Div_Ratio 1
Manual_Resistor Ext_Div_Ratio2 49
ControllerlP860 Gain Proportional Gain 400
ControlierlP860 Fz1 First Compensation Zero SkHz.
ControllerlPE60 Fz2 Second Compensation Zero 30kHz
ControllerlP860 Ki Integral Gain 1.256637e+7
ControllerlP860 Kd Derivative gain 2.122066e-3
ControllerlP860 Controller_Type 0
PID_Nonlinear Kp a 0
PID_Nonlinear Ki_a 0
PID_Nonlinear Kd_a 0
PID_Nonlinear Kp b 0
PID_Nonlinear Ki_b 0
PID_Nonlinear Kd_b 0
PID_Nonlinear Kp_alpha 0
PID_Nonlinear Ki_min 0
PID_Nonlinear Kd_min 0
PID_Nonlinear Kd_max (1]
UVLO_EN UVLO Input Under Voltage Lockout 5V
UVLO_EN UVLOSense Intemal: Sensed through High Side Drain pin. External: Sensed through a GPIO External
VoUVLO_Group VoUVLO Qutput Under Voltage Lockout Threshold 0.9v
OCP_EN OCP Current Protection Level 45A
OVP_EN OvP Qutput Over Voltage Protection Level 15V
OTP_EN Temperature 125
OTP_EN OTP_Sutdown_Hiccup OTP Shutdown
OTP_EN OTP_Shutdown enable
OTP_EN OTP_Hiccup disable
UVLO_POWER UVLO_Shutdown disable
UVLO_POWER UVLO_Hiccup enable
OVER_CURRENT OCP_Shutdown enable
OVER_CURRENT OCP_Hiccup disable
OVER_TEMPERATURE  OTP_Shutdown2 enable
OVER_TEMPERATURE  OTP_Hiccup2 disable
Soft_Start_EN Rise_Time Soft Start Length 8ms
PGood EN PGood Power Good percentage of Nominal Vout 85%
hidden Cin 80pF
hidden Phase_Num2 1
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AnDAPT ARD A _ARRIA10 IC1

AmP8DB6QF65

C420 Sequencer

AmP Power Component4

Schematic
>N DONE>
=IM1 EN_WCC:=
C420(B_1_1)
Sequencer
Component4
>IM2 EMN_WCC>
=IN3 EN_WCCR:=
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AnDAPT ARD_A_ARRIA10 IC1 AmPSDB6QF65

C420 Sequencer

AmP Power Component4

BoM

Recommended

Part Description Attributes Attributes Quantity  Size (Imperial) X(mm) Y(mm) Part Number Spec Manufacturer
C420 Sequencer 1 Custom Size 0 0 AnDAPT, LLC
Total BoM Area = 0 mm?
AnDAPT, LLC. 18
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AnDAPT ARD_A_ARRIA10 IC1 AmPSDB6QF65

C420 Sequencer

AmP Power Component4

Parameters
Target Actual
Channels Delay Delay
ms ms
Group 1 1 4 4
Group 2 1 4 4
Group 3 1 4 4
Group 4 0 4 4
Group 5 0 0 2
Group 6 0 0 2
Group 7 0 0 2
Group 8 0 0 2
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AnDAPT

ARD_A_ARRIA10 IC1 AmP8DB6QF65
Global BoM
Component Part Description Attributes Quantity Part Number Manufacturer
Platform AmP8DB6QF65 AmP Power IC 8 MOSFETS, 6A 1 AnDAPT, LLC
Platform Cvin1 Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
Platform Cvin2 Capacitor 1uF, 25V 1 885012106022 Wurth Elektronik
Platform Cvin3 Capacitor 10pF, 25V 1 885012106031 Wurth Elektronik
Platform Cvdd1 Capacitor 0.1pF, 25V 1 885012205085R Wurth Elektronik
Platform Cvdd2 Capacitor 10pF, 6.3V 1 885012105020 Wurth Elektronik
Platform Cvee Capacitor 0.1pF, 25V 1 885012205085R Wurth Elektronik
Platform Cvec2 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform C3v31 Capacitor 0.1pF, 25V 1 885012205085R Wurth Elektronik
Platform C3v3z2 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform Cldoa1 Capacitor 0.1uF, 25V 1 885012205085R Wurth Elekironik
Platform Cldoa2 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform Cldob1 Capacitor 0.1yF, 25V 1 885012205085R Wurth Elektronik
Platform Cldob2 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform Cvccio23 Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
VCCL_HPS C220 PWM Sync Buck VM HC ~ Vout2,0.95V @ 8A 1 20240610
VCCL_HPS L Inductor 0.638uH, 2.75mQ, 1
>8A
VCCL_HPS Cout (Ceramic) Output Capacitor 47pF, 6.3V 12 885012107006 Wurth Elektronik
(Ceramic)
VCCL_HPS Cout (Bulk) Output Capacitor (Bulk) ~ OpF, »0.95V 1
VCCL_HPS Cin Capacitor 22pF, 3mQ, 16V 1 885012108018 Wurth Elekironik
VCCL_HPS Cbst Capacitor 0.1pF, 25V 1 885012205085R Wurth Elekironik
VCCL_HPS Cdrv Capacitor 0.1pF, 25V 1 885012205085R Wurth Elekironik
VCCL_HPS D1 Schottky Diode 200mA, 0.5V 1 RB521S30T5G ON
Semiconductor
VCCL_HPS R1 Resistor 0.0499k0), 1%, 1
0.083W
VCCL_HPS R2 Resistor DNI 0
VCCL_HPS Rbst Resistor 150 1
VCCREM  C200 PWM Sync Buck VM Vout3,0.85V @ 3A 1 20240610
VCCREM L Inductor 1.702pH, 10mQ, >3A 1
VCCREM  Cout (Ceramic) Output Capacitor 47YF, 6.3V 5 885012107006 Wurth Elektronik
(Ceramic)
VCCREM  Cout (Bulk) Qutput Capacitor (Bulk)  OuF, =0.95V 1
VCCREM  Cin Capacitor 22yF, 3mQ, 16V 1 885012108018 Wurth Elektronik
VCCREM  Cbst Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
VCCREM  Cdrv Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
VCCREM D1 Schottky Diode 200mA, 0.5V 1 RB521830T5G ON
Semiconductor
VCCREM R1 Resistor 0.0499k0Q), 1%, 1
0.063W
VCCREM R2 Resistor DNI 0
VCCREM  Rbst Resistor 150 1
VCC C860 PWM Single-Phase Vout1,1.2V @ 30A 1 20240610
DrMOS
VCC DrMOS Chip 1 SiCB45A Vishay
VCC L Inductor 0.25pH, 0.32mQ, 56A 1 744301025 Wurth Elektronik
VCC Cout (Ceramic) Output Capacitor 47uF, 6.3V 42 885012107006 Wurth Elektronik
(Ceramic)
VCC Cout (Bulk) Output Capacitor (Bulk)  OpF, >1.2V 1
VCC Cin Capacitor 22yF, 3mQ, 16V 5 885012108018 Wurth Elekironik
VCC R1 Resistor 0.0499kQ, 1%, 1
0.083W
VCC R2 Resistor DNI 0
Component4 C420 Sequencer 1
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AnDAPT ARD_A ARRIA10 IC1 AmP8DB6QF65

Category Function Part Document Link

AmP Platform AmPMIC AmP8DB6QF65 https://www.andapt.com/docs/AnDAPT_AmP_Platform_B.pdf

PWM Switching Regulator PWM Sync C220 https://www.andapt.com/docs/pc/AnDAPT_C220_B_PWM_Sync_Buck_VM_HC.pdf
Buck VM HC

PWM Switching Regulator PWM Sync C200 https://www.andapt.com/docs/pc/AnDAPT_C200_B_1200_B_PWM_Sync_Buck_VM.pdf
Buck VM

DrMos Controller PWM Single-Phase C860 https://www.andapt.com/docs/pc/AnDAPT_C860_B_1860_B_DrMOS_Ctrl_Single_Phase.pdf
DrMOS

AnDAPT

On-Demand Power Management
www.AnDAPT.com

Trademarks

© 2016-2018 AnDAPT, LLC., the AnDAPT logo, AmP, WebAmP, AmPLink, AmPScope and other designated brands included herein are
trademarks of AnDAPT in the United States and other countries. All other trademarks are the property of their respective owners.
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AnDAPT

Features

* AmP PMIC enables programmable custom PMIC
* Integrate application targeted Power Components
» Power Blocks for a variety of topologies
* Scalable Integrated N-channel MOSFETSs (SIM)
* Voltage, current sense for protection, telemetry,
regulation
» Build Switching topologies - High/Low current
buck, single/two phase DrMOS control
* Build Linear topologies - LDO, Load Switch

AmP PMIC: ARD_A_ARRIA10_IC2

* Analog fabric connectivity for sensor signals
» Digital pLogic fabric connectivity: Analog/Digital Blocks
« Industry first: Analog Proficiency - Digital Flexibility

Order Information

Part Number Package Body Size
AmP8DB6QF65 QF65 5x5
Power Component Summary
Spec  Category Function Part Name Key Parameter
PWM Switching Regulator PWM SyncBuck VM HC C220 VCCT_GXBL 1V@10A
PWM Switching Regulator PWM SyncBuck VM HC C220 VCCA_PLL 1.8V@10A
Supervisor Sequencer C420 Component3
Power Component View
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A~~~ E o AT~
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https://www.andapt.com/docs/pc/AnDAPT_C220_B_PWM_Sync_Buck_VM_HC.pdf
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AnDAPT

ARD A ARRIA10 IC2

AmP8DB6QF65

Package Top View (Pin and Thermal Pads are on bottom side)
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AnDAPT ARD_A ARRIA10 IC2 AmP8DB6QF65

Thermal View

tde0A  tde0A

TA25°C

Total Chip Power Loss: 2.19W

Chip Power Loss: 1.09W Chip Power Loss: 1.10W

C220 (B_1_4) C220 (B_1_4)
FWM Syne FWM Syne
Buck ¥M HC . . Buck ¥M HC
WCCT_GXBL Junction Temperature Tj: 68.80°C VCCA_PLL
TDC:8A TDC:8A

PowerLoss Powerloss
o e | AMPBDEGQFES
& 2| | ARD_A_ARRIA10_IC2
A | Total Area = 691 49 mm?

Routing Efficiency:
75% Optimized Density Layout
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AnDAPT

ARD_A_ARRIA10 IC2 AmP8DB6QF65

Pin Configurations

Pin Name Design Name Pin Number Function Pin Name Pin Number Function

BST8 2 Boost D4 36 Drain

S8 3 Source BST4 34 Boost

D8 4 Drain S3 37 Source

BST7 6 Boost D3 38 Drain

S7 B Source BST3 39 Boost

D7 7 Drain D2 40 Drain

BST6 9 Boost S2 41 Source

D6 8 Drain BST2 42 Boost

S6 10 Source D1 43 Drain

BST5 13 Boost S1 44 Source

D5 11 Drain BST1 45 Boost

S5 12 Source VCC 46 LDO, 1.2V

CFG 14 Configuration ENABLE a7 Enable AmP

SO 15 SPI serial out LDOa 48 LDO, Prog.

Sl 16 SPI serial in GPIO35 49 GPIO

GPIO13 17 GPIO GPIO33 50 GPIO

SS 18 SPI slave GPIO34 51 GPIO

GPIO11 19 GPIO GPIO31 52 GPIO

SCK 20 SPI clock GPIO32 8 GPIO

GPIO10 21 GPIO VCCIO23 54 10 bank supply

GPIO15MODE 22 GPIO GND 55! GND

GND 23 GND GPI025CK 56 GPIO

GPIO14DONE 24 GPIO GPIO30CK 57 GPIO

GPIO05CK 25 GPIO GPI1023 58 GPIO

GPIO04 26 GPIO GPIO24 59 GPIO

GPIO03 27 GPIO GPIO21 60 GPIO

GPIO02 28 GPIO GPIO22 61 GPIO

GPIO01 29 GPIO ISRC 62 LDO 3.3V

LDOb 30 LDO Prog. GPI020 63 GPIO

GPIO00 31 GPIO VDD 64 LDO 6V

DNC 32 DNC VIN 1 Supply

LDO3V3 33 LDO 3.3V GND 65 GND Thermal Pad

S4 35 Source

AnDAPT, LLC.
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AnDAPT

ARD A ARRIA10 IC2

AmP8DB6QF65

C220 PWM Sync Buck VM HC
AmP Power VCCT_GXBL

Schematic
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AnDAPT

ARD A ARRIA10 IC2

AmP8DB6QF65

C220 PWM Sync Buck VM HC

AmP Power VCCT_GXBL

Efficiency
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AnDAPT ARD A ARRIA10_IC2 AmP8DB6QF65
C220 PWM Sync Buck VM HC
AmP Power VCCT_GXBL
BoM
L Recommended ) . 5 .
Part Description Attributes Attributes Quantity  Size (Imperial) X(mm) Y(mm) Part Number Spec Manufacturer
C220 PWM Sync Vout1,1V 1 Custom Size 0 0 AnDAPT, LLC
Buck VM @ 10A
HC
L Inductor 0.535pH, 0.535pH, 1 Custom Size 10.5 10.2
2.75mQ, >10A 2.75mQ,
>10A
Cout Output 669pF, <1mQ,  47pF, 6.3V 15 0805 2 1.25 885012107006 Wurth Elekironik
(Ceramic) Capacitor =1V
(Ceramic)
Cout Output OpF, >1V 1 Custom Size 0 0
(Bulk) Capacitor
(Bulk)
Cin Capacitor 30pF, <1mQ, 22)F, 2 1206 3.2 1.6 885012108018 Wurth Elektronik
=12V 3mQ, 16V
Cbst Capacitor 0.1uF, >6V 0.1uF, 25V 4 0402 1 0.5 885012205085R Waurth Elektronik
Cdrv Capacitor 0.1uF, >6V 0.1pF, 25V 4 0402 1 0.5 885012205085R Waurth Elektronik
D1 Schottky 200mA, 0.5V 200mA, 1 Custom Size 1.2 0.8 RB521S30T5G ON Semiconductor
Diode 0.5V
R1 Resistor 0.0499kQ, 1%,  0.0499kQ, |1 0402 1 05
0.063W 1%,
0.063W
R2 Resistor DNI DNI 0 Optional 0 0
Rbst Resistor 150 150 1 0402 1 0.5
Total BoM Area = 306.67 mm?
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AnDAPT

ARD A _ARRIA10 IC2 AmPSDB6QF65

C220 PWM Sync Buck VM HC

AmP Power VCCT_GXBL

Parameters

Category Parameter Description Value

Basic_Configuration Fsw Switching Frequency 571kHz
Basic_Configuration Vin Nominal Input Violtage 12v
Basic_Configuration Vin_Name Used in The Schematics View PVin1
Basic_Configuration Vout Nominal Output Voltage 1w
Basic_Configuration Vout_Name Used in The Schematics View Vout1
Basic_Configuration V_Ripple Qutput Voltage Ripple imv
Basic_Configuration V_Overshoot Max Overshoot for a transient of lout Delta 0.01v
Basic_Configuration lout Maximum Converter Current 10A
Basic_Configuration |_Ripple Desired Ripple. Used for LC Recommendations 30%
Basic_Configuration |_Delta Used to Calculate Overshoot and Transient Response 5A
Manual_LC Inductor MNominal Inductor Value 0.535uH
Manual_LC Inductor_DCR Nominal Inductor DC Resistance 2.75m0
Manual_LC Capacitor Nominal Capacitor value 669pF
Manual_LC Cap_ESR Nominal Capacitor Equivalent Series Resistance 1mQ
Manual_LC CapacitorBlk Nominal Capacitor value OpF
Manual_LC Cap_ESR_BIk Nominal Capacitor Equivalent Series Resistance omQ
Manual_LC Inductor_R$ Nominal Inductor Value 0.535uH
Manual_LC Inductor_DCR_R$ MNominal Inductor DC Resistance 2.75mQ
Manual_LC Capacitor_R$ Nominal Capacitor value 669uF
Manual_LC Cap_ESR_R% Nominal Capacitor Equivalent Series Resistance 1mQ
Manual_LC iLc LC Resonant Frequency 8.4kHz
Manual_Resistor R1 0.0499k0)
Manual_Resistor R2 DNI
Manual_Resistor Vb Wib =Vout * R2 / (R1 + R2) v
Manual_Resistor Rbst 150
Manual_Resistor Ext_Div_Ratio 1
Controller Gain Proportional Gain 1000
Controller Fz1 First Compensation Zero TkHz
Controller Fz2 Second Compensation Zero 30kHz
Controller Ki Integral Gain 4.398230e+7
Controller Kd Derivative gain 5.305165e-3
Controller Controller_Type 0
PID_Nonlinear Kp_a 0
PID_Nonlinear Ki_a 0
PID_Nonlinear Kd_a 0
PID_Nonlinear Kp_b 0
PID_Nonlinear Ki_b 0
PID_Nonlinear Kd_b 0
PID_Nonlinear Kp_alpha 0
PID_Nonlinear Ki_min 0
PID_Nonlinear Kd_min 0
PID_Nonlinear Kd_max 0
UVLO_EN UvLO Input Under Voltage Lockout 4.5V
UVLO_EN UVLOSense Internal: Sensed through High Side Drain pin. External: Sensed through a GPIO Internal
VoUVLO_Group VoUVLO Qutput Under Voltage Lockout Threshold 0.8v
OCP_Group oCcP Cycle by Cycle Current Protection Level 14A
OVF_EN OvVP Qutput Over Voltage Protection Level 1.1V
Soft_Start_EN Rise_Time Soft Start Length 8ms
PGood_EN PGood Power Good percentage of Nominal Vout 85%
hidden Cin 30uF
hidden Cbst 0.1pF
hidden Cdrv 0.1uF
hidden D1 0.2A

AnDAPT, LLC. 8 8/21/2024



AnDAPT ARD_A ARRIA10 IC2 AmP8DB6QF65

C220 PWM Sync Buck VM HC
AmP Power VCCA_PLL

Schematic
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AnDAPT

ARD A ARRIA10 IC2

AmP8DB6QF65

C220 PWM Sync Buck VM HC
AmP Power VCCA_PLL
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AnDAPT ARD A ARRIA10_IC2 AmP8DB6QF65
C220 PWM Sync Buck VM HC
AmP Power VCCA_ PLL
BoM
o Recommended . . 5 .
Part Description Attributes Attributes  Quantity  Size (Imperial) X(mm) Y(mm) Part Number Spec Manufacturer
C220 PWM Sync Vout2,1.8V 4 Custom Size 0 0 AnDAPT, LLC
Buck VM @ 10A
HC
L Inductor 0.893uH, 0.893pH, 1 Custom Size 10.5 10.2
2.75mQ, >10A 2.75mQ,
>10A
Cout Output 620pF, <1mQ,  47pF, 6.3V 14 0805 2 1.25 885012107006 Wurth Elekironik
(Ceramic) Capacitor >1.8V
(Ceramic)
Cout Output OpF, >1.8V 4 Custom Size 0 0
(Bulk) Capacitor
(Bulk)
Cin Capacitor 40pF, <1mQ, 22y, 2 1206 3.2 1.6 885012108018 Wurth Elektronik
>12Vv 3mQ, 16V
Cbst Capacitor 0.1yF, >6V 0.1pF, 25V 4 0402 1 0.5 885012205085R Wurth Elektronik
Cdrv Capacitor 0.1pF, >6V 0.1pF, 25V |1 0402 1 0.5 885012205085R Wurth Elektronik
D1 Schottky 200mA, 0.5V 200mA, 1 Custom Size 1.2 0.8 RB521S30T5G ON Semiconductor
Diode 0.5V
R1 Resistor 0.0499kQ, 1%,  0.0489kQ, 1 0402 1 05
0.063W 1%,
0.063W
R2 Resistor DNI DNI 0 Optional 0 0
Rbst Resistor 15Q 150 1 0402 1 0.5
Total BoM Area = 299.65 mm?
AnDAPT, LLC. 11 8/21/2024



AnDAPT

ARD A _ARRIA10 IC2 AmPSDB6QF65

C220 PWM Sync Buck VM HC

AmP Power VCCA_PLL

Parameters

Category Parameter Description Value

Basic_Configuration Fsw Switching Frequency 571kHz
Basic_Configuration Vin Nominal Input Violtage 12v
Basic_Configuration Vin_Name Used in The Schematics View PVin2
Basic_Configuration Vout Nominal Output Voltage 1.8V
Basic_Configuration Vout_Name Used in The Schematics View Vout2
Basic_Configuration V_Ripple Qutput Voltage Ripple 1.1mv
Basic_Configuration V_Overshoot Max Overshoot for a transient of lout Delta 0.01v
Basic_Configuration lout Maximum Converter Current 10A
Basic_Configuration |_Ripple Desired Ripple. Used for LC Recommendations 30%
Basic_Configuration |_Delta Used to Calculate Overshoot and Transient Response 5A
Manual_LC Inductor MNominal Inductor Value 0.893uH
Manual_LC Inductor_DCR Nominal Inductor DC Resistance 2.75m0
Manual_LC Capacitor Nominal Capacitor value 620pF
Manual_LC Cap_ESR Nominal Capacitor Equivalent Series Resistance 1mQ
Manual_LC CapacitorBlk Nominal Capacitor value OpF
Manual_LC Cap_ESR_BIk Nominal Capacitor Equivalent Series Resistance omQ
Manual_LC Inductor_R$ Nominal Inductor Value 0.893uH
Manual_LC Inductor_DCR_R$ MNominal Inductor DC Resistance 2.75mQ
Manual_LC Capacitor_R$ Nominal Capacitor value 620uF
Manual_LC Cap_ESR_R% Nominal Capacitor Equivalent Series Resistance 1mQ
Manual_LC iLc LC Resonant Frequency 6.8kHz
Manual_Resistor R1 0.0499k0)
Manual_Resistor R2 DNI
Manual_Resistor Vb Wib =Vout * R2 / (R1 + R2) 1.8V
Manual_Resistor Rbst 150
Manual_Resistor Ext_Div_Ratio 1
Controller Gain Proportional Gain 1000
Controller Fz1 First Compensation Zero TkHz
Controller Fz2 Second Compensation Zero 30kHz
Controller Ki Integral Gain 4.398230e+7
Controller Kd Derivative gain 5.305165e-3
Controller Controller_Type 0
PID_Nonlinear Kp_a 0
PID_Nonlinear Ki_a 0
PID_Nonlinear Kd_a 0
PID_Nonlinear Kp_b 0
PID_Nonlinear Ki_b 0
PID_Nonlinear Kd_b 0
PID_Nonlinear Kp_alpha 0
PID_Nonlinear Ki_min 0
PID_Nonlinear Kd_min 0
PID_Nonlinear Kd_max 0
UVLO_EN UvLO Input Under Voltage Lockout 4.5V
UVLO_EN UVLOSense Internal: Sensed through High Side Drain pin. External: Sensed through a GPIO Internal
VoUVLO_Group VoUVLO Qutput Under Voltage Lockout Threshold 1.384V
OCP_Group oCcP Cycle by Cycle Current Protection Level 14A
OVF_EN OvVP Qutput Over Voltage Protection Level 1.98v
Soft_Start_EN Rise_Time Soft Start Length 8ms
PGood_EN PGood Power Good percentage of Nominal Vout 85%
hidden Cin 40uF
hidden Cbst 0.1pF
hidden Cdrv 0.1uF
hidden D1 0.2A
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AnDAPT ARD_A ARRIA10 IC2 AmP8DB6QF65

C420 Sequencer

AmP Power Component3

Schematic
>0 DOME=
C420(B_1_1)
>IM1 Sequencer EM_VCCT>
Component3
=M2 EM_WCC=
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AnDAPT ARD_A_ARRIA10 IC2 AmPSDB6QF65

C420 Sequencer

AmP Power Component3

BoM

Recommended

Part Description Attributes Attributes Quantity  Size (Imperial) X(mm) Y(mm) Part Number Spec Manufacturer
C420 Sequencer 1 Custom Size 0 0 AnDAPT, LLC
Total BoM Area = 0 mm?
AnDAPT, LLC. 14
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AnDAPT ARD_A_ARRIA10 IC2 AmPSDB6QF65

C420 Sequencer

AmP Power Component3

Parameters
Target Actual
Channels Delay Delay
ms ms
Group 1 1 4 4
Group 2 1 4 4
Group 3 0 4 4
Group 4 0 4 4
Group 5 0 0 2
Group 6 0 0 2
Group 7 0 0 2
Group 8 0 0 2
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AnDAPT

ARD_A_ ARRIA10 IC2 AmP8DB6QF65
Global BoM

Component Part Description Attributes Quantity Part Number Manufacturer
Platform AmP8DB6QF65 AmP Power IC 8 MOSFETS, 6A 1 AnDAPT, LLC
Platform Cvin1 Capacitor 0.1pF, 25V 1 885012205085R Wurth Elektronik
Platform Cvin2 Capacitor 1uF, 25V 1 885012106022 Wurth Elektronik
Platform Cvin3 Capacitor 10pF, 25V 1 885012106031 Wurth Elektronik
Platform Cvdd1 Capacitor 0.1pF, 25V 1 885012205085R Wurth Elektronik
Platform Cvdd2 Capacitor 10pF, 6.3V 1 885012105020 Wurth Elektronik
Platform Cveel Capacitor 0.1yF, 25V 1 885012205085R Wurth Elektronik
Platform Cvee2 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform C3v31 Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
Platform C3v32 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform Cldoa1 Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
Platform Cldoa2 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform Cldob1 Capacitor 0.1pF, 25V 1 885012205085R Wurth Elektronik
Platform Cldob2 Capacitor 1uF, 16V 1 885012105019 Wurth Elektronik
Platform Cvccio23 Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
VCCT_GXBL C220 PWM Sync Buck VM HC Vout1,1V @ 10A 1 20240610
VCCT_GXBL L Inductor 0.535pH, 2.75mQ, 1

>10A
VCCT_GXBL Cout (Ceramic) Output Capacitor 47UF, 6.3V 15 885012107006 Wurth Elektronik

(Ceramic)
VCCT_GXBL Cout (Bulk) Output Capacitor (Bulk)  OpF, =1V 1
VCCT_GXBL Cin Capacitor 22pF, 3mQ, 16V 2 885012108018 Wurth Elektronik
VCCT_GXBL Chbst Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
VCCT_GXBL Cdrv Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
VCCT_GXBL D1 Schottky Diode 200mA, 0.5V 1 RB521S30T5G ON
Semiconductor

VCCT_GXBL R1 Resistor 0.0499kQ, 1%, 1

0.063W
VCCT_GXBL R2 Resistor DNI 0
VCCT_GXBL Rbst Resistor 15Q 1
VCCA_PLL (C220 PWM Sync Buck VM HC Vout2,1.8V @ 10A 1 20240610
VCCA_PLL L Inductor 0.893pH, 2.75mQ, 1

>10A
VCCA_PLL Cout (Ceramic) Output Capacitor 47UF, 6.3V 14 885012107006 Wurth Elektronik

(Ceramic)
VCCA_PLL Cout (Bulk) Output Capacitor (Bulk)  OpF, >1.8V 1
VCCA_PLL Cin Capacitor 22pF, 3mQ, 16V 2 885012108018 Wurth Elektronik
VCCA_PLL Cbst Capacitor 0.1pF, 25V 1 885012205085R Wurth Elektronik
VCCA_PLL Cdrv Capacitor 0.1uF, 25V 1 885012205085R Wurth Elektronik
VCCA_PLL D1 Schottky Diode 200mA, 0.5V 1 RB521S30T5G ON
Semiconductor

VCCA_PLL R1 Resistor 0.0499kQ, 1%, 1

0.063W
VCCA_PLL R2 Resistor DNI 0
VCCA_PLL Rbst Resistor 15Q
Component3 C420 Sequencer 1
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AnDAPT ARD_A ARRIA10 IC2 AmP8DB6QF65

Category Function Part Document Link

AmP Platform AmPMIC AmP8DB6QF65 https://www.andapt.com/docs/AnDAPT_AmP_Platform_B.pdf

PWM Switching Regulator PWM Sync C220 https://www.andapt.com/docs/pc/AnDAPT_C220_B_PWM_Sync_Buck_VM_HC.pdf
Buck VM HC

AnDAPT
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