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*Xilinx Zynq Ultrascale+ (ZU+) family of MPSoC devices’ use-cases

*AnDAPT integrated power supply reference design availability for
ZU+ MPSOC SKUs

*Always-On, PL performance-optimized use-case mapping using
AnDAPT PMIC

*Data including efficiency, transients, ripple for each power rail for
the use-case

*AnDAPT PMICs meet or exceed all power performance specs
provided by Xilinx for ZU+ MPSoC family FPGA

*Xilinx document: https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf
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https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf

Xilinx Zynq Ultrascale+ (MPSoC Devices) use-cases

Full Power
ZU2-ZU3 Management
Reference Design
7U4-7U5 Cost Optimized Cost Optimized Power Performance
without MGT with MGT Optimized Optimized
Reference Reference Reference Reference Full Power
ZU6-ZU9 Design Design Design Design Management
Reference Design
ZU11-ZU19

ANDAPT's first reference designs includes Zynqg family

ower solutions
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U+ MPSoC Rail Coverage with AmP Power
Components

VMGTY
vcc_P VMGTA VMGTY VPS_M VMGTV VPS_M VMGTA VMGTY
UseCase | sk voowr || vesERA ||| veemr | veewny | veepeml | vec e veeau | vecau [ vecan | vecp | g’ [ vece | YRt | Y | veee | oveco | veco [ grgy | coaux | VeoAv [ greav | “vee | avec | Moo | weo
= PLL (GTH) (GTY) cc (GTH) ©T1Y) T (GTH) (GTY)
ZU2-ZU19
(w/o Rail 4 - - Rail 3 Rail 2 Rail 5 - - - - - - - -
MGTs)
Cost-op
timized
ZU2-ZU19 . . . y . ’ ’
(w MGTs) Rail 3 Rail 6 Rail 2 Rail 4 Rail 7 Rail 8 Rail 9 - -
Power-
Optimiz ZU2-ZU19 Rail 4 Rail 3 Rail 8 Rail 5 Rail 9 Rail 6 Rail 7 - -
ed
Perform Rail
ance-O ZU2-ZU19 Rail 4 Rail 3 Rail 8 Rail 5 Rail 7 Rail 6 Rail 7 Rail 9 10
ptimized
ZU2-2U3 Rail 10 Rail 2 Rail 6 Rail 2 - = Rail 3 Rail 7 Rail 4 ol - = ol - = Rai IRl
Full-Po 1 12 13 14
wer
Manage
ment i i i i
ZU4-ZU19 Rail 9 Rail 1 Rail 5 Rail 10 Rail 2 Rail 6 Rail 2 Rail 13 Rail 3 Rail 7 Rail 4 Fﬁll Rail 15 R1a2|I Rail 14 R1a6|I R137"

C220 (Sync Buck HC)

C200 (Sync Buck)

C150 (Async Buck)

C710 (SIM LDO)

C750 (Load Switch)

Corner LDO
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Zynq Ultrascale+ (ZU+) MPSoC Device SKUs

Covered
CG Devices EG Devices EV Devices
(Dual Application (Quad Application (Video Codec)
Processor) Processor & GPU)
XCZU2CG XCZU2EG XCZUA4EV
XCZU3CG XCZU3EG XCZUSEV
XCZU4CG XCZU4EG
XCZU5CG XCZUSEG
XCZU6CG XCZUGEG
XCZU7CG XCZU9EG
XCZU9CG XCZU11lEG
XCZU15EG
XCZU17EG
XCZU19EG

List may not be exhaustive. Please contact AnDAPT for further details
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Zyng Ultrascale+ MPSoC
(Always On, PL Performance-Optimized)

Multiple
Zynq UltraScale+ MPSoC : Banks
: : HD/HPIO
. VCCINT VCCO[0..] (HDIO) .
® O— » a¥ 1.2V-3.3V  — f
. REFP (Optiona VCCO[0..] (HPIO) "
O— N R FLY 1V-1.8V oo
@ O , VCCAUX_| o, P
VCCAUX_IO 1.3v 0oy | VMGTAVCC (GTH) . @
] VCCADC 1' o 1.8V VMGTAVCCAUX (GTH) x &
' ; VMGTAVTT (GTH s
ray. [MHSTATTCTY —eJo
@ O VCCINT_VCU | g.ov 09v | VMGTAVCC (GTY) :
VCCBRAM | oo\, 18V |[VMGTAVCCAUX GTY)| o -
I VCCINT_IO | ooy 12v | YMGTAVIT(GTY) ¢ :
VCC_PSPLL ‘
1.2v :
VCCO_PSIO[0] :
e LRI Ly 1.8V-3.3V — QO
B roram VCC_PSINTFP oy i VCCO_PSIO[1] 2 3 O @
prolis VCC_PSINTFP_DDR o s ay VCCO_PSIO[2] i O
VDDQ/2 VDDQ/2 PS VCCO_PSIO[3] il
VCC_PSAUX 18V 1.8V-3.3V — O
s VCC PSADC 18V 1.4V-15V VCCO_PSDDR ; O @
vessesfresee filter VCC_PSDDR _PLL 1.8V 0.85V VPS_MGTRAVCC . O @
18V VPS_MGTRAVTT g
vit v VReFCA o) vDDQ

DDR —0—( ) VDD

X18636-020618
Image courtesy Xilinx: https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf
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https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf

Power Tree: Performance-Optimized

V,, =12V

. Power Vout lout
# Rail Seq Comment
Component (V) (A)
VCCINT, VCCBRAM,
VCCINT_10, VCC_PSINTFP,
. VCC_PSINTLP, L e SRR
VCC_PSINTFP_DDR
2 VCCINT_VCU* 1 0.9 3 *EV devices only
VCC_PSPLL,
3 VMGTAVTT(GTH), 3 1.2 6
VMGTAVTT(GTY)
VCCAUX, VCCAUX_IO,
VCCADC, VCC_PSAUX,
4 VCC_PSADC, 2 1.8 2.04
VCC_PSDDR_PLL
5 VCCO_PSIO[3:0] 5 1.8-3.3 0.4
VMGTAVCCAUX(GTH),
6 VMGTAVCCAUX(GTY), 6 1.8 0.4
VPS MGTTRAVTT
VMGTAVCC(GTH),
7 VMGTAVCC(GTY), 7 0.9 2.3
VPS_ MGTRAVCC
8 VCCO_PSDDR 4 1.1-1.5 0.5
9 HDIO_VCCO - 1.2-3.3 0.5
10 HPIO_VCCO - 1-1.8 1
AnDAPT Confidential
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Power Tree Mapping: Performance-Optimized

Vi =12V
. Power Upstream |Vinput| Vout lout
# Rail Seq Type P . P AnDAPT PMIC Comment
Component Rail (V) (V) (A)
VCCINT, VCCBRAM,
VCCINT_IO,
1 VCC_PSINTFP, 1 €860 DrMOS Ctrl Vi 12 0.9 3.15-20.95 ARD_X_ZUM_C1_IC1
VCC_PSINTLP,
VCC_PSINTFP_DDR
*
2 VCCINT_VCU* 1 €200 Sync Buck \Y 12 0.9 3 ARD_X_ZUM_C1_IC1 VCCINT_VCU* for
IN EV devices only
VCC_PSPLL,
3 VMGTAVTT(GTH), 3 €200 Sync Buck Vi 12 1.2 2.1 ARD_X_ZUM_C1_IC1
VMGTAVTT(GTY)
VCCAUX, VCCAUX_IO,
VCCADC, VCC_PSAUX,
4 VCC_PSADC, 2 €200 Sync Buck Vi 12 1.8 1.34 ARD_X_ZUM_C1_IC1
VCC_PSDDR_PLL
5 VCCO_PSIO[3:0] 5 C200 Sync Buck Vi 12 1.8-3.3 0.4 ARD_X_ZUM_C1_IC2
VMGTAVCCAUX(GTH),
6 | VMGTAVCCAUX(GTY), 6 C200 Sync Buck N 12 1.8 0.1-0.2 ARD_X_ZUM_C1_IC2
VPS_MGTTRAVTT
VMGTAVCC(GTH),
7 VMGTAVCC(GTY), 7 C200 Sync Buck Vi 12 0.9 2.3 ARD_X_ZUM_C1_IC2
VPS_MGTRAVCC
8 VCCO_PSDDR 4 C710 SIM LDO VCCAUX 1.8 1.1-1.5 0.5 ARD_X_ZUM_C1_IC1
9 HDIO_VCCO 4 C710 SIM LDO VCCAUX 1.8 1.5 0.5 ARD_X_ZUM_C1_IC1
10 HPIO_VCCO 5 €200 Sync Buck Vi 12 1-1.8 1 ARD_X_ZUM_C1_IC2
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Proposed Solution (2xPMICs)

v 12V
i_ @ I :_ = Buck @ I 1.8V
| DrMOS ctri |09V ' ] ngrc]ac_vggo i A
| VCCINT I 20.95 A I G I
I o Sequencer I I | e B | 3.3V .
| .| SyncBuck 0.9V I VCCO_PSIO 1 04A
I VCCINT_VCU I 3 A @ I
I I I .| Sync Buck I 18V .
! | Sync Buck | 12V I VMGTAVCCAUX I 0.2A
VCC_PSPLL 21A
| @ | ©
LDO I 1.9V | | Sync Buck I 09V .,
I VCCO_PSDDR 0.5A I VMGTAVCC 2.3A
i | Sync Buck @) 1.8V I I
| VCCAUX @I 134 A Sequencer I
| LDO 4 15V | |
e e LTS o o o i

_____________________________________
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Mapping IC1 (WebAmp View)
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Thermal Design View (IC1)

1

tdc:0A

PowerLoss Powerloss

ow

ow

LDO
vce
1.2v

tdc:0A

LDOa
PROG
0.000V

tdc:0A

Chip Power Loss: 0.54W
C200 (B_1_3)
PWM Sync
Buck VM

VCCAUX
TDC:2.8A

Chip Power Loss: 0.00W
C710 (B_1_2)
LDO

VCCO PSDDR
TDC0.1A

Chip Power Loss: 0.03W
C710 (B_1_2)
LDO

HDIO_VCCO
TDC0.1A

TA:25°C

Total Chip Power Loss: 1.53W

Chip Power Loss: 0.58W
C200(B_1_3)
PWM Sync
Buck VM
VCCINT_VCU
TDC3A

Junction Temperature Tj: 55.60°C

Chip Power Loss: 0.38W
C200(B_1_3)
PWM Sync
Buck VM

VCC_PSPLL
TDC:2.1A

3

OoTP
125°C

PowerLoss Powerloss

ow

ow

LDO
3v3
3.3v

tdc:0A

LDOb
PROG
0.000V

tdc:0A
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AmP8DB6QF65
ARD_X_ZUM_C1_IC1

Total Area = 854.32 mm?
Routing Efficiency
75% Optimized Density Layout
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ing IC2 (WebAmp View)
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Routing Efficiency:
75% Optimized Density Layout

LDO LDO LDOa
VDD VCC PROG
45V 1.2v 0.000V
L e
2 45
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X Sl
1 1
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12v | 1 12v
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J 100.8m0Q VDD 13 Buck VM iSRRI e Buck VM 34 VDD 137mQ
0.0400k0 S A1 ARy 12 11 2 8 d400k0
Vo Cout = Z~ Cin o= Cdrv VMGTAVCCAUX 1.8V OVA OVP 1.88V HPIO_VCCO e Cin —— —— Cout Vio
1.8V _4;p§ 10pF 0.1pF 11 B 360.-1uF 10pF :.'uF’ 1.8V
R2 ‘;Sm,. e e ‘3m2, R2
DNI 0.283A OCA OCP 1.417A DNI
12 35
i} PGND 5V UVLG UVLO 5V PGND It
SW Freq: CK10.571 MHz 51° SW Freq: CK3 0.571 MHz 154°
z
o
o
=
o Z =] = o
2 5 ) 8 3 AmP8DB6QF65
o ) = LDO LDOb
& 2 5 S 5 ava | | Proc
& =] [&] [&] o e~ 52 41
— N
Clock  OTP Total Area = 383.41 mm?
= = =] = & {8
@ 2 § g

CFG E]

GPIO15MODE| 22 @GND

GPIO14DONE %é IE]GPIOOSCK

HPIO_VCCO_VFB
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Thermal Design View (IC2)
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Chip Power Loss: 0.13W
C200 (B_1_3)
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Chip Power Loss: 0.12W

TA:25°C
Total Chip Power Loss: 0.85W

Junction Temperature Tj: 42.00°C

Chip Power Loss: 0.41W
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PWM Sync
Buck VM

VMGTAVCC
TDC:2.3A

Chip Power Loss: 0.19W
C200 (B_1_3) C200 (B_1_3)
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VMGTAVCCAUX HPIO_VCCO
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3v3 FROG
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Total Area = 383.41 mm?
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Routing Efficiency:

75% Optimized Density Layout

AnDAPT



AnDAPT

©
d
4]
0
i e
&
c
(b
o

Use-Case C




Integrated Sequencer Graphic
(Turn ON/OFF)

ON E
VCCINT \

=' J

VCCINT_VCU
VCCAUX
VCC_PSPLL
VCCO_PSDDR
HDIO_VCCO
HPIO_VCCO
VCCO_PSIO
VMGTAVCCAUX
VGMTAVCC
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VCCINT: Efficiency & Transient

90
s e ————
hﬂ‘x
M —— RIGOL [STOP|H s0.0us |250m s | e | D 0.00000000ps | [T 5 @ 250mv |
/ Horizontal 3 oG
80 s
ﬂﬂ 5 AC
'T A BW Limit
;t—_l.—lL 20M
Freqg S —
z° — Probe
= ! L C x b
2 Rise Time r——
2 —_— Invert
<
S pS » OFF
60 Fall Time .
Yolts/Div
_ﬂ_ Coarse
+Width
S Unit
1 —
50 L 4« [V]
“Width
Rige=#++++ [+Rate=+xxxx
I! ~10.0my / 2= 100my 3™ 200my 4 = 100my vz Gx
40 _
0 5 10 15 20 25 30 35 40 VOUt 085 V
lout (A) Transient 23 A—32.25A @ 100 Alus

V,, =26 mV
Fsw = 800 kHz
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VCCINT: Ripple

RIGOL 5707 H s00us 0ompie eeoosoosmos -~~~ oo | D 940000000us | T ¥ @ 00ov | RIGOL ST0F H s00us 30npie encosmosmon~~ ~ wsoosmonenoss’. | D 940000000us | T & @ 0.00v
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il S AC ik Sl AC
Feriod “BWOmt o “BWLimit
51—1_}- 20M 51—1_}- 20M
Freqg Z=S Freq Z=S
2 Probe . Probe

Rise Time @ — Rise Time g @ —
Invert : Invert

;L L’ 1‘& | L’

Fall Time = all Time =
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Width — Width —

W ~10omvBE/ 2 v 100mv 3 T 400mv 4 = 100my < fx W ~1o0omvE/ 2 v 100mv 3 T 400mv 4 = 100my < fx
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VPP =10 mV VPP= 16.4 mV
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VCCINT _VCU: Efficiency & Transient
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Lout=1 uH, Cout =4 x 47 uF
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VCCINT_VCU: Ripple
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VCC_PSPLL: Efficiency & Transient

H 50.0us £0.0k pts
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VCC_PSPLL: Ripple
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5 [ I 4« [V] 5 [ I 4« [V]
-Width e ey T sy By ey ey B T i i —_—— -Width B T DL s i ey i i —_—————
Npp=6.00my Mpp=sssxs fpp=seses fpp=seses Npp=5.20my IWpp=sesxs fpp=seses pp=xrres
~10.0my 20 = 100V 3= 500my 4 = soo0mv = i ~10.0my S~ 1.00V 3= 500mv 4 = soo0mv = i
No Load 6 A Load
V,,=6mV V,,=52mV
PP PP
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VCCAUX: Efficiency & Transient

100
RIGOL STOP H 50.0us 1%3?2&18 r-\/\./av\/\/v\/\/\/\/v\_1 f D 199.000000us ] rT f n 23.0mY ]
56 S _ ﬁv H,.w,.m”.r,,fun.my..”.H;..m: ,—,Coup“ng
. 1/ ﬂﬂ_ » e ac
Period E : | ——
/ ' C | | TBWLimit
70 % L i ]
/ ’tj' C ' - 200
Fre I H ] (T e
- 60 4 F : i Probe
[5) e L i ]
g / = o — S— i
3 e
= RrRise Time I (O
= r i ] cinic
& / : 1 Invert
w / iy . OFF
Fall Time r : 1 =
30 e R B i J Yolts/Div
/ —L.L C 1 Coarse
5 / +Width [ ' 1 (omrEs
E i 1 ni
10 =4 4« [V]
SO | S e e e B e e e e o i e ey ey

Wpp=88.0mYy Npp=srres Wpp=ssrex Wop=srres

% 05 1 15 2 25 3 35 1 o= 100V 3 = 500mv 4 = s00my | < i

“ Vout=1.8V
Transient 0.3A to 3A,
V,, =28 mV
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VCCAUX: Ripple

[ oo i 8| r P r
RIGOL =707 [H 1.00ms | {500 e esmessmerc~~ o~~~ ~mommame. | D -240000000us | T £ @ 3228mv | RIGOL 570F [H 1.00ms | {50030 enmemsmaro~ o~ S~~~ ~mommames. | D 000000000ps | T £ @ 328mv |

Horizontal : v ! ] Coupling Horizontal : ﬁ ! ] Coupling
ﬂﬂ C S5l AC ﬂﬂ C S AC
Period § - | s Period B - | s
. - : 1 BWW Limit - - : 1 BW Limit
;tﬁ B ] 20M ;tﬁ £ ] 20M
Freg | | : - = Freq | [ ] ' | | e

; Probe ; Probe
[ ] B T H 1 L] B T H 1
s _7{ [ : : 1 e X . 2 _7{ E : 11X b4
F . 1 nve : i nve
s OFF || . : OFF
Fall Time r : 1l ———— Fall Time r : D e
= B : ] Volts/Div = B : ] Volts/Div
— F : : E Coarse — F : 3 : E Coarse
+Width L : 1 +Width L : I
S E ) 1 Unit S E ) 1 Unit
A [ ' 1 (M [V] i [ : 1 (M [V]
fpp=xseer Maysrxses Wpp=4.40my [Top=sxsss fpp=seses fpp=xseer Maysrxses Wpp=6.40my [Top=sxsss fpp=seses

-

l! ~10.0my / o= 200V 3 = 500my 4 = 100v s e l! ~10.0my / o= 200V 3 = 500mv 45 = 1.00v s e

No Load 1.64 A Load
VPP =44 mV VPP = 6.4 mV
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VCCO_PSIO: Efficiency & Transient

85

80

Efficiency (%)

a
@

60

55

FE f ] |
RIGOL 5707 H 100us |Piknee” enememsmer~~~ o~~~ ~ s | D -256.000000us | [T @ 108mv |
// S .“ TR
—— o) | : 15l_Ac
Period L i 1 || e
// r _ | TBWLimit
— : ;t—l_.—]l- g . : . i 5 S8R
/ Freq ——
. / Probe
A L
/ : _']o-:- CT b G 4
/ Rise Time
P Tnvert
'/ _BL OFF
/| Fall Time = e
/ e Volts/Div
- ] Coarse
+Width =S —
P C Unit
/ i 1 e V]
/ “Width T ] Ot o oy O ST e b
/ fipp=srrss IMayssrres WMpp=34.4my Min=++x++ Mayssrsxsr )
// i! ~200mv B/ 2 = 100V 3= 200v 4 = 100v v
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
lout (A)
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Vout=1.8V

Transient 0.12Ato 0.4 A

Voo =344 mV

Lout = 10 uH, Cout =1 x 47 pF
Fsw = 1MHz AnDAPT Confidential
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VCCO PSIO: Ripple

[ oo i 8| r P r
RIGOL 570F [H 100us 19550 onmmemmmaro~ o~ o~~~ o | D -200000000us | T £ @ -312mv | RIGOL STOF [H 100us 195502 ommemamero~ o~ o~~~ o | D -300000000us | (T £ @ -31.2mv |

e L N T ey T T e ] T e L N T ey T T e ] T
ﬂﬂ C S5l AC ﬂﬂ L S AC
Period § - | s Period B - | s
. - : 1 BWW Limit - : 1 BW Limit
;tﬁ B ] 20M ;tﬁ £ ] 20M
Freg | | : - 1 = Rregs [ ; ' | | e

: Probe _ Probe

L] B T i 1 L] B 7 : 1

s _I [ I : 1 e X . _Z.r E I : 1 [l 1x .

B T T e 1 N s S —

N : . Invert 5 : ] Invert
s ] OFF .| : - OFF
Fall Time 5 : 1| — Fall Time § B T o
= B : la  Volts/Div = la  Volts/Div
— B E H Zl Coarse — L : L H A Coarse
+Width L : 1 +Width L : I
S E ) 1 Unit S E ) 1 Unit
- 5 : 1 (4 [V] & [ : 1 (4 [V]
Vpp=ssras NMpp=6.40mYy IMin=#xx+s IMays*rsrs Vpp=ssras Mpp=7.20mV IMin=#xx+s IMays*rsrs
~20.0my 2 2.00¥ 4 = 100v <z e I! ~20.0my / 2 = 200V 45 = 1.00v <z e

No Load 0.4 A Load
VPP = 6.4 mV VPP =7.2mV
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VMGTAVCCAUX: Efficiency & Transient

85
RIGOL “7°F H 100us | Pncpe” ' "D -256000000us | T £ @ 108mv |
80 — B : 1=l ]
— _— ﬂﬂ : 15 AC
// o “BWLimit
75 / ;tﬁ 20M
oy e Freg =
G / N Probe
- / L « X |®
8 70 / Rise Time
@ ¥ Invert
= / s OFF
L A Fall Time =
- / S Volts/Div
i i (@
- oarse
“Width =
= B Unit
= / LAl Y
/ “Width O IPUDTUI e
/ fipp=rrres IMayssrees Wpp=34.4my IMin=ssxsx Mayzsrses ]
// i! ~200mv B/ 2 = 100V 3= 200v 4 = 100v v
” 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
lout (A)
Vout=1.8V
Transient 0.12At0 0.4 A
V. =344 mV
Lout = 10 uH, Cout =1 x 47 pF
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VMGTAVCCAUX: Ripple

[ oo i 8| r P r
RIGOL 570F [H 100us 19550 onmmemmmaro~ o~ o~~~ o | D -200000000us | T £ @ -312mv | RIGOL STOF [H 100us 195502 ommemamero~ o~ o~~~ o | D -300000000us | (T £ @ -31.2mv |

Horizontal| | v 1 Coupling Horizontal| L I 1 Coupling
ﬂﬂ i S5l AC ﬂﬂ C S AC
Period § - | s Period B - | s
. - : 1 BWW Limit - : 1 BW Limit
;tﬁ B ] 20M ;tﬁ £ ] 20M
Freg r § - e — Freg [ : i 1 ~pmEee

: Probe _ Probe

L] B T i 1 L] B 3% H 1

S f ¥ i : 1 e 1X [ j E i : 1 [l 1 [

FR R T ppe—— 1 S e S ——

N : . Invert 5 : ] Invert
s : OFF .| . ] OFF
Fall Time 5 : 1| — Fall Time § B T o
= B : la  Volts/Div = la  Volts/Div
— B E H Zl Coarse — L : i H A Coarse
+Width L : 1 +Width L : I
— E ' 1 Unit — E ' 1 Unit
i [ : 1 e V] i [ : 1 e V]
Vpp=srers [Maysssres Wpp=6.40my [Min=sxs++= [Maysrsses Vpp=ssres Marssrrrs Mpp=7.20my [Min=sssxs IMaszrrsrs

- -

I! ~0mvE/ 2 7 1oov 3 = 200v 4 = 100v v l! ~0mvE/ 2 7 1oov 3 = 200v 4 = 100v v ¢

No Load 0.4 A Load
VPP = 6.4 mV VPP =7.2mV
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VMGTAVCC: Efficiency & Transient

RIGOL 570 [H 100us 500 vie e ‘ssossososes | D 176.000000us T §@ -680mv |

= T T T T LI e o e e e e e e e o o I NN B e e e e e
Yertical - (7] T

1 Coupling
154 AC ’
85 BW Limit
80 20M ’
75 ] Probe
= ] /=
£ 70 B 4« 11X e
g Ideal Vout  ~ VOUT )
265 SW_FREQ(kHz) ~ L i i Invert
E —=@=0.9 - 571 el
60 ' ] ‘ OFF ’
- Yolts/Div
- ‘ Coarse ’
0O 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24 25 e
- 1 Unit
oad Currents |
M
Wamp | 0 B e eween e edteny ety sue® e Ty ey s eye®™ sy ey e e

W ~ioomvE/i2 = 1w00v /3~ soomv 4 T so0v x
Vout=0.9V

Load transient 2.25A to 3A

Voo =17.2mV
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VMGTAVCC: Ripple

RIGOL 570 [H s00us 500 vie | oo~~~ ~nosonnonengs. | D 0.00000000ps T+s@ o2mv | RIGOL ST0F H s00us 370w pis  eneseneonsmon~~ "~ ~snosonenoneno | D 0.00000000ps TF@ orzmv |
Horizontal ARES RELSE LRI GRAR TARLS RELE GRATICALITASLF MICEACUCATISRSC N 000 ECT EES RELEE LR LRAR TARLF RELS GRASUZALI TREL RECREUZATISREFINT 0
0l : 18l oc | M) : 18 oc |
e ; BWOmE : “BWLmit
AL | F : ’ 20M ’ AE | F : ’ 20M ’
Freqg r T Freqg r H
- B H ] Probe - B H ] Probe
L ] I T H 1 L ] T
: _7{ E i ] |4 1X > _/:.r i |4 X ¢
Rise Time | i T Rise Time i T
AN ISP o
o | - - ' : ‘ OFF ’ i ‘ OFF ’
Fall Time = Fall Time ——
Volts/Div Volts/Div
‘EL B s ‘ Coarse ’ ‘EL B ¥ ‘ Coarse ’
+Width H —————— +Width B _
AR B T Unit AR B T Unit
I r + i
vl : I ’ LA : I ’
wigh | ®CYOUT) TS A L B = aidth | BOYOUT) P coomfl epmen P el e —_—
W - 10.0mv 2 10.0 3 s500my 4 T 4.0 x 1 9 10.0 3 s00my 4 T 4.0 x
No Load 3 A Load
V_,=64mV =
PP Vop =8 mV
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LDO Rails: Transient

RIGOL [ST0P| [ so0us | ey o ™ -1z0000000us | T 2@ 13rmv |  RIGOL [STOP|[[ so0us | e o ™ -120000000us | [T # @ 137mv |
Horizontal ﬁ W Horizontal ﬁ W
ik Sl Ac i Sl Ac
o «~ BWLimit o «~ BWLimit
;t—l_}- 20M ;t—l_}- 20M
Freqg ———. Freqg ———.
— Probe S Probe

L ] L ]
JZ.F ¢ G It 2 J{ U b Ol | 4
Rise Time D s sm— — — RSE Tirrie [ ey e P e .
Invert Invert
s OFF ’ s OFF ’
Fall Time —_— Fall Time —_—
Yolts/Div Yolts/Div
s s
— Coarse — Coarse
+Width . +Width .
= Unit S Unit
i i
i 4« [V] i 4« [V]
“Width “Width
Max=190my Max=192my

=500mv @ /530 Ts00v B/ 40 F s00v < fx 2 “s500mvE/ 3 Ts00v B 4 T s00v < fx
Vout=15V

Internal Transient 0.25At0 0.5A External
VF,P =17.2 mV
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LDO Rails: Ripple

RIGOLFSTOPVH 500us wéggﬁspa[?'p\/\/\/\/\/\/\/\/vov\/\/\/\/\/\/v\/\]‘ D -1.20000000us | ¥ £ @ 2000 )
Horizontal v Coupling
it Sl AC
Period BWLmT
i BW Limit
51-_& 20M
Freq e
- ~Probe
L]
s _[ « 11X
Rise TIMe g ee—————— = e ce— e R SR — 1
Invert
N\ OFF
Fall Time =
REEE
i
Coarse
+Width =
S Unit
i
[ 4« [V]
-Width
May=++rrsrs
20 =100y B/03 Ts00v B/ o4 = s00v vz i

No Load
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Cout = 22uF
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RIGOL STOF H 500us gggﬁspatésrwx/\/\/\/\quv\/\/\/\w‘ D -1.20000000us | ¥ £ @ 2000 )
Horizontal v Coupling
it Sl AC
Period TEWTTET
Sl BW Limit
;t—_l.-]l- 20M
Freq e
S Probe
L]
s _[ « 11X
B L I 1 S e e S
Invert
N\ OFF
Fall Time et
RCEE
i) c
oarse
+Width —
S Unit
i
[ <« V]
-Width
May=++rrsrs
2 =1o00v B/ 3 =so00v B 4 = s00v v x

0.5 A Load
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HPIO_VCCO: Efficiency & Transient

90
[ s | — 2|
RIGOL STOFTH s0.0us 1%3::12[33!8 r_’\NW\./\/\/\/\?\/\/'\-“ f D -140.000000us rT £ @ 172my ]
80
/ Horizontal L LT 7 I 5 0 3 L. 65 PR LR 2 LSRR s L LR PP LR TTT ﬁ | U2 G S 7L R ] Tolalis] W
N // _ﬂ_j—l_ § i : ] 5 y AC
Period L : : |
/ - : : ] BW Limit
60 i
/ - : » ] 20M
550 Probe
g
L]
S / « 1X[®
= D —
L Invert
OFF
30
/ Volts/Div
20 Coarse
/ Unit
10
4« [V]
Width [y e B ety (30 iy i e il Yo fu st S o g R ey ittty e g e T ey sy o it ey Y S Lo g
5 Dp=trres May=rrres Mpp=55.2mY [Top=srxrss Ipp=rrres ]
0 02 0.4 0.6 0.8 1 12 = oo = T = a
'! ~20.0my / S~ 200V 3 500my 4 1.00% o
lout (A)

Vout=1.8V
Transient 0.3 Ato 1 A
VF>F> =55.2mV

. Lout=1.1 UF, Cout =4 x 47 uF AnDAPT




HPIO_VCCO : Ripple

RIGOL PP M homs | — e | -240000000us | T § @ 328mv | RIGOL S70F H 1.00ms {500 e enemomemer ~~~~ o~~~ ~momonenom | D -240000000us | [T § @ 328mv |
Horizontal| | ST G LR PR L) ! 7R » R ILRA PR ] Tpling Horizontal,  [" 7 "7 " ] Tpling
(AN ; ' 1 ’ Tl AC if t 15l AC
Period E : . : : 1| = Period : 1| =
§ : 1 BW Limit § BW Limit
AL g : ‘ , ] 20M Aajd g 20M
Freqg B ; i ; 3 | FY——= Freqg r ———.
G L : 1 Probe R L H Probe
L ] B H H i 1 B
n _7{ [ L ]l 4 11X _7{ [ 4« 11X
; 1 Invert L Invert
-EL E : : : oFF _EL - OFF
Fall Time | — Fall Time | =
£ Yolts/Div B Yolts/Div
7| E Coarse 1E | f Coarse
+Width L ————— +Width L ———
— B Unit — B Unit
o e . —
= E « V] L C <« [V]
-Width ffye pe iy g e B -Width T B T o (o T ey |
pp=trees IMaysxssrs [Top=sxses =t fpp=xseer WMpp=9.20mY [Top=s+ses D=+t ts
~100mv @/ 2 200v /3 < e ~100mv @/ 2 = e
No Load 1A Load
V__.=6mV =
PP VPP 9.2 mV
33 AnDAPT Confidential A n DAP I




