USECASE 4 #4

Switching Regulator
15L85415

Switching Regulator
15185418

LDO
15L9021A

Switching Regulator
15185415

Switching Regulator
15185003

Switching Regulator
15185412

Switching Regulator
15185415

Power Module
15L8278M

Switching Regulator
15185003

Switching Regulator
15185415

Switching Re gulator
15185412

Power Module
1SLB277M

Power Module
ZLS010M

Switching Regulator
15185413

Switching Regulator
15185415

Switching Re gulator
15185410

Rail 1
Vour=0.85/0.9V
lowr=0.4A

Rail 2
Veur=1.8V
low=0.52A

Rail 3*
V=12V
loer=0.1A

Rail 4
Vou=1.8-3.3V
lor=0.4A

Rail 5
Veur=0.85/0.9V
lou=2.75A

Rail 6*
Vour=1.8V
low=0.1A

Rail 7
Vou=1.1-1.5V
1,,=0.5A

Rail 8
V=072 /0.85/0.9V
1=23-32.2A

Rail 9%
Vo= 1.8V
1,:=1.32-1.82A

Rail 10%
Vou=0.85/0.9V
1,,=0.3A

Rail 11*
Veur=1.8V
lowr=0.1A

Rail 12*
Vour=1.2V
low=2.5-10.5A

Rail 13*
Vo =0.9V
1,,=2.5-7.5A

Rail 14*
Vou=1.8V
lowr=0.3A

Rail 16
Vou=1.2-3.3V
1,=0.5A

Rail 17
Vour=1-1.8V
lou=1A
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Rail Voltage Power Supply Rails
Rail 1 0.85V VCC_PSINTLP
Rail 2 1.8V VCC_PSAUX,VCC_PSADC
Rail 3* 1.2V * VCC_PSPLL
Rail 4 1.8-3.3V VCCO _PSIO
Rail 5 0.85/0.9V JVCC _PSINTFP,VCC_PSINTFP_DDR
Rail 6* 1.8V * VCC _PSDDR_PLL
Rail 7 1.1-1.5V VCCO _PSDDR
Rail 8% 0.85V VCCINT_VCU,VCCINT,VCCINT_I,VCBRAM
Rail 9* 1.8V VCCAUX, VCCAUX_ IO, VCCADC,DDR_VPP1
Rail10* J0O.85V * VPS_ M GTRAVCC
Raill11* J1.8VvV* VPS_MGTRAVTT
Rail12* J1.2V VMGTAVTT(GTH), VM GTYAVTT(GTY)
Rail13* J0.9V VMGTAVCC(GTH), VM GTYAVCC(GTY)
Rail 14* J1.8V VMGTVCCAUX(GTH), VM GTYVCCAUX(GTY)
Raill6 1.2-3.3V HDIO_VCCO
Rail 17 1-1.8V HPIO_VCCO
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Vin range: 3-40V 12 VDC

12Vin) T - 0.85V@0.4A
+5V
R1 C1 < —» Rail 1
OPEN 2 22y R2 R3
0 OPEN -
=
R4 — BOOT
EN1»>—ww—rd & N
0
R6 12 PHASE | C7
Native Freq=500kHz AN RS Ut — 100pF
|C8 OPEN ]
SoftStart = 10ms | SS ISL85415 FB
92nF 24 SYNG COMP
+5V =) 9 VCC
1G] o 1] PEN | C10 221k
o L o p—
o o o OPEN +5V
1RPWM1 OPEN
00K R10
<~ = 100K
R11 = P
(NotUsed)>>—ww N
OPEN RPFMA1
OPEN  WHEN AN EXTERNAL SYNC IS * >> PG_Rail 1
NOT USED, THE DEFAULT -
MODE IS PWM.
TO CHANGE TO PFM MODE,
REMOVE RPWM , AND
CHANGE RPFM TO 10k.
Title
ISL85415-SINGLE-1
Size Document Number Rev
A
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Vin range: 3-40V

12 VDC

ISL85418 SINGLE OUTPUT (800mA)

12Vin, - 1.8V@0.52A
+5V __
Ri2 L Cf < > Rail 2
OPEN € 22uF R13  [Ri4
0 OPEN -
S ci5
L BOOT
. R15 = ; 00 27pF
PG_Rail 1>>—ww——-: N EN
° R17 PHASE R16
Native Freq=500kHz ANMA 128 s 90.9k
(C170PEN .
SoftStart = 10ms SS ISL85418 FB
92nF 2d syneG COMP
RINT1
9 cis
+5V 2 o VCC v % R18
& & o 70pF | C20 453k
a I a o O45V f—
of a = 1o R19 OPEN +5V
RPWM2 — G2 ok
100K R20
1 100K
R21 N4 —
(NotUsed)>>—ww REMOVE RINT TO ENABLE A
OPEN RPFM2 EXTERNAL COMPENSATION .
OPEN " \WHEN AN EXTERNAL SYNC IS ° >> PG_Rail 2
NOT USED, THE DEFAULT OPEN VALUE COMPONENTS
MODE IS PWM TO CHANGE TO ARE PLACE HOLDERS WHEN
PFM MODE, REMOVE RPWM , EXTERNAL CIRCUIT
AND CHANGE RPFM TO 10k. COMPENSATION IS DESIRED
Title
1SL85418-SINGLE-1
Size Document Number Rev
A
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ISL9021A Single Output (250mA)

ISL9021AIRUWZ-T

VIN RANGE:
1.2V to 5.5V 1.8VDC
Rail 2> T
Cc21
R22 TuF==
OPEN
L 1
- 2 |
. R23 3
PG_Rail 2> WWA =
0

VIN
NC
EN

us 6

1.2V@0.1A

VO

NC —

—[ >> Rail 3*

_L c22

:|: N

Title
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Rev
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ISL85415 SINGLE OUTPUT (500mA)

Vin range: 3-40V 12 VDC
i T - 1.8V@0.4A
12Viny 5 @0
L3
1 2 ,
R24 c2 < >> Rail 4
OPEN 2 22uF R25 ] R26
0 OPEN -
S 3 C26
. BOOT
. R27 = , 00 co7 47uF 100pF
PG_Rail 2>—ww——-+ N EN
0 L R28
R29 12 PHASE = 90.9k
Native Freq=500kHz NNV N FS ’
|C280PEN ] 10
SoftStart = 10ms | SS ISL85415 FB [
92nF 24 SYNG cowmp x x
vee ke R30 szg
+5V S g 0 % R31
1G] o 1] PEN | C31 45.2k
a w a —— 045V j—
of af = R32 OPEN +5V
] —_ C30
RPWM3 — OPEN
100K R33
e 100K
R34 NV = !
(NotUsed)>>—mww V4
OPEN RPFM3
OPEN  WHEN AN EXTERNAL SYNC IS ° > PG Rail 4
NOT USED, THE DEFAULT -
MODE IS PWM.
TO CHANGE TO PFM MODE,
REMOVE RPWM , AND
CHANGE RPFM TO 10k.
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ISL85003 SINGLE OUTPUT (3A)

12VDC
12Vin) 1_ *
VDD JESZ _[css * * * * * -
r e Toe [ Lo Lo Jow Jow Jov Lew
39 100uF | 100uF | 100uF | 100uF | 100uF | 22uF
~— o
PSS F e 9 0.85V@3A
o z Z C41 T
a 12 .
. R36 > = >BOOT—| — Y * * —+—9+—¢ +——¢ +—> Rail 5
PG_Rail 4> VWA 2 3y EN 01uF 2.2uH
0 8 : c46 | ca7 ca8 | c4a9 | C50 c
+1C42 + |C43 + [C44 +|C45
VDD us PHASE IS 22uF| 22uF 0.1uF | 0.1uF
pHASE |2 1000uF [1000UF [1000UF 470uF
R3
S ISL85003 6197 —— C51
4 ' T 56pF
FB * *
(NotUsed) > SYNC Cs2 - Fa0 o
2 5 [
RDCM1 2 £ 5ComP ¢ 1 AMW—9 100k
OPEN 6 w a open OPEN
' o ol « C53 VDD
When an external sync is not i Rét I I
used, constant current mode OPEN
(CCM) or discontinuous current e .
mode (DCM) can be configured PG Rail 5
on the SYNC pin. To change to N N\ . > Fa_hal
DCM mode, remove RCCM, o .
and change RDCM to 0 ohms. If custom compensation is desired,
remove the ground connection on
the COMP pin to enable external
compensation. ||
OPEN value components on the
COMP pin are place holders if
external compensation is used. _ _ _
Programmable Soft Start is available in the ISL85003A
(without sychronization)
A
Title
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Size Document Number Rev
A <Doc> <ReyC
Date: [Sheet 6 of 17
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ISL85412 SINGLE OUTPUT (150mA)

VIN RANGE:
3.5 .. 40V 12 VDC
T 1.8V@0.1A
12Viny = - .
054‘L c55— <
R43
OPEN oouF| 220 -
S
R44 N
PG_Rail 10*) WW—— 7 X EN
0
RPWM4 ue
5V O—WMWAV——o ¥ MoDE Istesat2 R k2
100K
FOR PFM MODE: RPFM4 0 e
RPFM = 0 OHM, OPEN o VCC TO+5V % :
RPWM = OPEN.
g 2 C60 +5V
FOR PWM MODE: 1uF
RPFM = OPEN, © ©
RPWM = 100k .E

> PG_Rail 6*

Title
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Size Document Number Rev
A <Doc>
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ISL85415 SINGLE OUTPUT (500mA)

Vin range: 3-40V 12 VDC
12Vin T - 1.5V@0.5A
> +5V @__
L6
1 2 .
R48 c6 < > Rail 7
OPEN £ 221 R49 ] RSO
0 OPEN -
S 3 C64
L BOOT
. . R51 = , C65 OPEN | 22uF 22pF
PG_Rail 11" >—ww——2: N EN
0 L R52
Native Freq=500kHz NNV N FS u7 ’
|CB6OPEN ] 10
SoftStart = 10ms | SS ISL85415 FB [
92nF 24 SYNG cowmp x x
9 [R54 ce7
+5V 2 2 vCe PN % R55
1G] o 1] 470pf | C69 60.4k
a w o —— 045V _—
of a = 1 ces R56 OPEN +5V
RPWM5 — 50k
100K R57
1 100K
R58 V= <
(NotUsed)>>—mww V4
OPEN RPFM5
OPEN  WHEN AN EXTERNAL SYNC IS g >> PG_Rail 7

NOT USED, THE DEFAULT
MODE IS PWM.

TO CHANGE TO PFM MODE,
REMOVE RPWM , AND
CHANGE RPFM TO 10k.
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If an external ENABLE is not used, resistor RPU is a

ISL8278M SINGLE OUTPUT (33A)

Enable pullup for initial evaluation without PMB commands.

Remove RPU and install RPD = 100k to make EN low to

allow the use of PMB commands.

R177 RPU1
. R17
PG_Rail 7> W r W R >> DDC
- 0 OPEN 4.7k
R14 .
RPD1 — >> PG_Rail 8
100k 10k
o RI4Q AN
4.7k ||
R133mA—d
OPEN
~ © — O Yo} 0] ~ [ee]
— — — (0] [e5] C")l [s] [aV) —
na
zZ o z v © 0 O © O
ovees 0%yec®” 8> 5 5 = 8§ % 8
1uF RVR55-2 > c
VR55 VDRVIN
0
RASCRT sy 21 ASCR VDRVOUT
14.7k
PMB ADDRESS = 19h ¢_RADDRT 4/ 21 4 s vswhH 38 “ouF TauF
RVSET1 10K 25 il 0.85V@32.2A
VOUT = 0.85V \N\NL\( VSET PHASE T
16.2 —
UVLO = 10.9v ¢—VLOT AR, 294 ssuvio u13 VOUT Pttt +>> Rail 8 [
68.1k <3 S o5 N3 o3 o3 3 ~ o
533kHz ¢—REREQL A\, 39 ¥ svne g8 85 88 8c &S &S S &3 5| H=|Lrmo
26.1k ISL8278M = = 200
- e TITTITITIT
3 NC-1 PGND 12
Strap resistors RVSET, RUVLO, and RFREQ . ) - - ) ) S ) |
are optional. After PMB commands are used to Ll NP panD 22
configure this part, the user has the option to B
removed these resistors. 40 4 <aND VSEN- k2
KELVIN REMOTE SENSE
NOTE: RADDR must NOT be removed. 27 ¥ SGND VSEN: k2
Change this value to reassign the PMB = a o
address. QT 0 9 4 o< 5 on oz Zeaphe
R142 v 2222883635 2 8C¢%
(NotUsed) >, VWA =TT | 1
open R8O 2 2R8I e = -
[
= R143
PMB DRIVER BIAS>. > * VW >> (NotUsed)
open
SYSTEMPMBUS 3,072 1752 K18 uilup resistors are
INTERFACE ’ ' " optional if provided by
the master PMBus driver A
SCL >, . i
PMB ADDRESS = 19h SDA > e
ISL8271M-SINGLE-1
SALRT >,
Size Document Number Rev
A
Date: [Sheet of 17




12VDC

12Viny 1_
VDD Jﬁg“ _1C95
L o 10uF __10uF
R71 ©0 7 2 e 1.8V@1.82A
openg 'WF -
z z 7
. R72 3 S > >goor L| lﬂ
PG_Rail 8> VWA . EN 0AUF
0 . C102 | C103
PHASE —_
VbD U9 . 100uF | 100uF™ T o0 £ T 20uF| 22uF 104
PHASE R7E —T— 56pF
Soae ISL85003 124k
FB [ * ¢
(NotUsed) > SYNC CI05  poe -
2 5 [
RDCM2 S £ scowp 1] AN — 100k
OPEN (O] i} a OPEN OPEN
g ] o C106 VDD
When an external sync is not w R7 H
used, constant current mode OPEN .
(CCM) or discontinuous current 100
mode (DCM) can be configured PG Rail 9*
on the SYNC pin. To change to % N\ o > Fa_hal

DCM mode, remove RCCM,
and change RDCM to 0 ohms.

If custom compensation is desired,
remove the ground connection on
the COMP pin to enable external
compensation.

OPEN value components on the
COMP pin are place holders if
external compensation is used.

Programmable Soft Start is available in the ISL85003A

(without sychronization)

Thursday, March 09, 2017
2
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ISL85415 SINGLE OUTPUT (500mA)

Vin range: 3-40V 12 VDC
12Vin, T . 0.85V@0.3A
+5V __
L8
1 .
* * * * +—>> Rail 10*
OPRE7I\? %12u Re0 ] Rat = 15uH ci12 | c109 | c113 | cl14
0 OPEN - C108 | 5q1o_lOM11
S 3
= BOOT
, R82 = ; cii5 AU 70 |4
PG_Rail 5))—ww——2 N EN
0 1
R84 12 PHASE =
Native Freq=500kHz AW N FS u1o
|C11DPEN ] 10
SoftStart = 10ms SS ISL85415 FB [
92nF 24 SYNG comp ® ®
vee b2 R85 ci18
+5V S g 0 R86
1G] o 1] c119 221k
a w o —— 045V j—
of af = 120 R87 OPEN +5V
RPWM6 w —
1uF OPEN
100K R88
1 100K
R89 V= <
(NotUsed)>>—ww N
OPEN RPFM6
OPEN  WHEN AN EXTERNAL SYNC IS * >> PG_Rail 10*
NOT USED, THE DEFAULT -
MODE IS PWM.
TO CHANGE TO PFM MODE,
REMOVE RPWM , AND
CHANGE RPFM TO 10k.
Title
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ISL85412 SINGLE OUTPUT (150mA)

VIN RANGE:
3.5..40V 12 VDC
T 1.8V@0.1A
12Viny ° ° * . -
ci2 c1 <
R90
OPEN 22uF 22u -
>
R91
PG_Rail 6* yyyy— & N
0
RPWM?7 un —|—
5V O—WMWAV——o 14 voDE Istesat2 Fp k2
100K

} R93
FOR PFM MODE: RPFM7 9 a5 ok
RPFM = 0 OHM, OPEN 2 vce TO+5V % :
RPWM = OPEN.

g 2 c131 +5V
FOR PWM MODE: 1uF
RPFM = OPEN, © © Ro4
RPWM = 100k .E 100K
* >> PG_Rail 11*
Title
1ISL85412-SINGLE-1
Size Document Number Rev
A <Doc>
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PMB ADDRESS = 1Ah SDA D)

ISL8277M SINGLE OUTPUT (25A)

If an external ENABLE is not used, resistor RPU is a
Enable pullup for initial evaluation without PMB commands.

Remove RPU and install RPD = 100k to make EN low to
allow the use of PMB commands.

R1625 R163 E;E4Pull-up resistors are

optional if provided by
the master PMBus driver

SYSTEM PMBUS
INTERFACE

SCL >, ¢

SALRT >

R165 RPU5
. _ R16
PG_Rail 13*> WA WA A >> DDC
- 0 OPEN 4.7k
R17 .
RPD5 — R > PG_Rail 12*
100k 10k -
R1691x
4.7k
R16
OPEN
~ © — O Yo} o0} ~ [e0]
— — — o [e5] C‘Ol [+2] N —
= R167
8z 82 & 8 Q 2.2
VCC > = > > = o a
VRS55 VDRVIN | g =~
0 ol
RASCR2 21 ASCR VDRVOUT —_|c_27o g
PMB ADDRESS = 1Ah J_RADDRS 147X 21 S
) “?ﬂf SA VSWH 10uF | 1uF ] 1.2V@10.5A
VOUT = 1.2v ¢—RYSETS rn 25 30 ' '
=1 VSET PHASE
31.6k = P
UVLO = 10.9V RUVLOZm 29 ¥ ssiuviLo u20 vouT HA——s—s—9—24—2 . %1 Rail 12*
533kHz ¢—DTREQS AAp, 39 ¥ syne EJ:ESLE'LL?]: i 2 N Czsﬂ§2728 8 J Ri73
26.1k £ 200
N 24 ISL8277M 5| 5w Ll S 5 5| 1ouF 10ufs (S
v RERERELE =
3 2. 2 S o o
Strap resistors RVSET, RUVLO, and RFREQ NC-1 A 0 ©
are optional. After PMB commands are used to L NP panD 22
configure this part, the user has the option to
removed these resistors. 40 4 <6ND VSEN- k-2
KELVIN REMOTE SENSE
NOTE: RADDR must NOT be removed. 27 ¥ oaND VSEN: k8
Change this value to reassign the PMB = a .5
address. @ Y 9 ¢ 4 o« 5 N Z Zgend *
R171 ‘B EEEREEEEEE:
(NotUsed) >, VWA =TT | |
open Y8 s 2 ] 8 I3 =
[
= R172
PMB DRIVER BIAS>. WA >> (NotUsed)
open

Title
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Size
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Date:
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PG_Rail 97

ZL9010M Digital Module (10A)

If an external ENABLE is
not used, RENPU is an
EN pullup for evaluation

without PMB commands.

Remove RENPU for EN = 0
to use PMB commands.

GAIN: 70, NOT STORED, AUTO SYNC ¢
UVLO: 10.8V, DELAY: 5ms, Ramp: 10ms ¢

Strap resistors RVSET, RFCO, RSS,

are used to configure this part, the user has the

option to removed these resistors.

NOTE: RADDR must NOT be removed.

(NotUsed) >,

PMB DRIVER BIAS>.

SYSTEM PMBUS
INTERFACE

SCL>.
PMB ADDRESS =23h SDA D

SLART >,

12 VDC
R104
WA >> DDC
10k
R105 .
.-—\/\/ka >> PG_Rail 13*
L10
Jqufi ~ WS 3 1K@100MHz
0 OPEN
RPD,
OPE < ¥ @ & g 2 I g <=
01 O 0O C1 00 0O M
[Te) [Te) [Te} [Te} x &) ) [=) (=)
S g8 8 8 > 8 & g g
EN
»
PAD1
vt U4 vin | c1ss
VOUT = 0.9V RYSETS s Ligrv PAD2 00uF
RADDR3 17.8k F1 PGND
PMB ADDRESS = 23h ¢ SA q
FCO - PAD3
ss ZL9010M PAD4:; =
RFRE0368'1K E1 — 0.9V@7.5A
533kHz ¢———WVWWWV—¢ SYNC
26.1k L8 PADS5 . . _ o T .
N S A ST VOUT >> Rail 13
D1 a
=4
. =g - c16 C16]C160163££165
and RFREQ are optional. After PMB commands C1 e 8 & & E o om oA 3 +] C156+] C157+] C138] C1591~
=
cEnEnEn n i 10000F] 10000F| 680uR 680uF u | w | w | w ||224F%0F
N o 15|88
o T 3 ¥ < 5 9 US_ e le e |2
To reassign the PMB address, change the value. o d d o d d o —

R107 KELVIN REMOTE =
A SENSE -
OPEN

R108
VWA >> (NotUsed)
OPEN
T&?g ?Skm 1R(;k11Pull-up resistors are
optional if provided by
the master PMBus driver
= Title
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Size Document Number Rev
A
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ISL85413 SINGLE OUTPUT (300mA)

12 VDG
VIN RANGE:
3.5..40V 1.8V@0.3A
12Viny T
e o - +—>> Rail 14*
R1122 Sour| 220 70
OPEN -
- S soorkd 0wk C172] 1000 G173
4o Ci74 100nF
PG_Rail 12%), WW—— H EN
0
PHASE
RPWMS 15
5V O—MW—9 A MODE I1SL85413  FB
100K
RPFM8
FOR PFM MODE:
RPFM = 0 OHM, OPEN 2 vee
RPWM = OPEN. 5 o
o o

FOR PWM MODE: o
RPFM = OPEN,
RPWM = 100k

¢ >> PG_Rail 14*

Title
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ISL85415 SINGLE OUTPUT (500mA)

Vin range: 3-40V 12 VDC
i T = 1.8V@0.5A
12vin @
L12
2 .
R11 c i <« >> Rail 16
OPEN 22u 8 JR119
0 OPEN - C179 |C180
S c178
R120 = BOOT 47uF | 47uF 100pF
PG_Rail 14*>—ww——s & N
0 L R121
Native Freq=500kHz AW N FS uie ’
|C18DPEN 1
SoftStart = 10ms | SS ISL85415 FB
92nF 24 SYNG COMP x s
123 c183
+5V % <Q( VCC % R124
1G] o 1] PEN | C184 45.2k
a w o —C V] j—
of a = R12 OPEN +5V
RPWM9 OPEN
100K R126
1 100K
R127 V= <
(NotUsed)>>—mww A4
OPEN RPFM9
OPEN  WHEN AN EXTERNAL SYNC IS g >> PG_Rail 16
NOT USED, THE DEFAULT -
MODE IS PWM.
TO CHANGE TO PFM MODE,
REMOVE RPWM , AND
CHANGE RPFM TO 10k.
Title
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A
Date: Thursday, March 09, 2017 [Sheet
2




ISL85410 SINGLE OUTPUT (1A)

Vin range: 3-40V 12 VDC
12Vin), ey 1V@1A
R128 C1 R12: < >> Rail 17
OPEN 2 22uF 9 J R130
0 OPEN =
S ci8s
| R131 = , BOOT 100pF
PG_Rail 16))—wmww——2 N EN
0
R133 12 PHASE hse
Native Freq=500kHz ANV H FS ut7 '
|C19OPEN |
SoftStart = 10ms | SS ISL85410 FB
92nF 28 SYNC COMP
Voo c192 R91=137k => Vout=1V
+5V 2 2 % R134  R91 = 20k => Vout=3.3V
1] a © 70pF | C194 137k
a w o o———O+5V p—
of &l 193 R135 OPEN +5V
RPWM10 p— 200K
100K R136
1 100K
R137 V= *
(NotUsed)>)>—ww» N
OPEN RPFM10
OPEN  WHEN AN EXTERNAL SYNC IS L >> PG_Rail 17
NOT USED, THE DEFAULT -
MODE IS PWM.
TO CHANGE TO PFM MODE,
REMOVE RPWM , AND
CHANGE RPFM TO 10k.
Title
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