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Schematic Overview

0.95V / 70A / 10A load step, 5% DC/AC 
(3% DC only), 88%, ~5mVpp

0.95V / 5A, 5%, 5 mVpp, 90%

IR36021

1V / 20A, 6.5mVpp
IR38063

1.2V / 20A, 7.5mVpp

IR3899

3.3V / 6A

PMBus

VCCINT 0.95V
VCCINT_IO

VMGTAVCC 1V

VMGTAVTT 1.2V

VCCBRAM 0.95V

IR3892 5.0V / 1A, 5%SYS_5V0

IR3550

IR3550
IR3742 (demo board will use IR3553)

VCCAUX, 
VCC1V8_FPGA, 
VCCAUX_IO, VCCADC,

1.8V / 7-9A, 3% at 5A load, 18mVpp, 

IR38063

1.8V / 5A, 5%IR3898
VMGTAVCCAUX 1.8V
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Power On 
Sequencing
Note: Power off
is reverse order

UTIL_3V3, VCCO3V3 (3.3V), 5%

VREF
MUX
HDMI conn

VIN for Regulators
I2C level translators
GP Logic
HDMI Xmit
Maxim Pwr Bias

PMOD I/F
EEPROM
Clock
SPI
MUX monitors

SYS_1V8 Logic, Batt Mon, Zynq FPGA
MicroSD, UART, FMC connector,

SYS_1V0
Logic, Batt Mon, 
Zynq FPGA
MicroSD, UART

DDR

IR3891 1.2V, 4A, 5%

2.5V, 4A, 5%

1.0V / 2A, 5%
IR3823

SYS_2V5
Micro DDR4 (VPP),  
POR, Zynq
Marvel Enet (VDDO), 
Level Xlattors, I2C

VCC1V2_FPGA
DDR4

7

Kintex

1
Note: Vcco rails are labeled: Vcco3V3, Vcco1V8 (aka VCC1V8_FPGA), Vcco3V3 and Vcco1V2 (aka VCC1V2_FPGA). 
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IR36021 Comanche - VCCINT 0.95V & VCCO 1.8V 
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Full schematics in appendix

Loop 1 Loop 2
VID 0.95V 0.95V

Imax 70A 5A
Phases 2 1

Fsw 500kHz/ph 500kHz
L Wurth 330nH, 0.32mΩ, 38A Wurth 1uH,1.15mΩ,21A 

Cout 100uF (4) + 22uF (12) 100uF (2) + 22uF (8)

Ripple ~5mVpp ~ 5mVpp
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IR36021 Comanche - ToB Calculation
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VID=0.95V, accuracy stack-up 
+/-8.5mV (+/-0.9%)
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IR36021 Comanche - Efficiency Simulation 
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89.9% Total EFF @ 55A
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IR36021 Comanche - PDN Model
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IR36021 Comanche - PID Tuning / Bode Plot
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IR38063 Manhattan – Vmgtavcc 0.9V
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Loop 1
VID 0.9V

Imax 20A

Phases 1

Fsw 800kHz

L Cyntec 215nH, 0.29mΩ

Cout 100uF (6)

Ripple 6.4mV pk-pk
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IR38063 Manhattan – Vmgtavtt 1.2V
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Loop 1
VID 1.2V

Imax 20A

Phases 1

Fsw 800kHz

L Cyntec 215nH, 0.29mΩ

Cout 100uF (6)

Ripple 7.5mV pk-pk

“Power Vendor RFI Jun’14 
v0.3” doc shows only 5A 
required. 
Designed for Kintex to Virtex
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IR38063 Manhattan – 0.9V Actual Data
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6.4mV pk-pk ripple

85.5% peak efficiency
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IR38063 Manhattan – Efficiency 0.9V and 1.2V
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Efficiency and Ploss

1. Efficiency for 12Vin/0p9Vout, and 12Vin/1p2Vout are measured.

Efficiency Ploss
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Vout Ripple at 25A Iout

12Vin/0p9Vout

12Vin/0p9Vout

12Vin/1p2Vout

12Vin/1p2Vout

1. At 25A Iout and with persistence setting, Vout ripples for all three rails 
<10mV.

Note that output voltage is measured from bottom layer of PCB to minimize the SW 
noise coupling. 
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SupIRBuck IR3898 – Vccbram 0.95V
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C3
0.1uF

C6
10uF

C4
10uF

C5
10uF

PG_VCCBRAM

C2
1uF

12V

C12 100pF

C13 5600pF R7 3.09K C14 2200pF

R5 0

VCCBRAM
L1

1.0uH

1 2

R8 130

R9 4.32k R10 0

R6 4.32k

VCCBRAM_Enable

U1

IR3898

PVIN
13

BOOT
14

Enable
15

Vcc/LDO_out
10

SW
12

Vp
16

11

PGNDVsns
8

17
GND2

Rt/SYNC
5

FB
1

Comp
3

PGood
7

Vref
2

S_Ctrl
6

VIN
9

4

GND1

C1
100pF

C11
2.2uF

VCCBRAM
0.95V, 0-5A

C7 0.1uF

R4
49.9K

3V3 C8
47uF

C9
47uF

C10
47uF

R1 1k

R11
4.75k

R2
39.2K

R3
4.75k

Loop 1
Vout 0.95V

Imax 5A

Phases 1

Fsw 600kHz

L 1uH 4.7mΩ 7x7mm

Cout 47uF (3)

Ripple 4mV
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SupIRBuck IR3898 – Simulation results
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4mV pk-pk ripple

86.8% peak efficiency


