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Best in Size and Performance Attracting Tomorrow 4 1 DIK
Leading solutions for Vertical Power

FS1606 408 Amps/cm® | 15W/6A
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b d
25 Amps S&TDK
— (sharable to 200A)
— FS1525
3 12Amps O 9mm x /.6mm
— FS1412
— RATyE 4.9mm x 5.8mm x2 to x4
— FS1606 TDK pPOL Hiah d n
—— 3.3mm x 3.3mm Chip Embedded Power Modules Igher power aensity
2 ——  3Amps lsr:g:irgof:gg'gns_t Over competitors
— FS3303 .
T ——=2.9mmx 2.omm ‘ wPOL | PowerDensity | Watts
4 — 04 1412 _— FS1525 |127 Amps/cm® | 45W/25A
— L2mm heigh - - - FS1412 |263 Amps/icm® | 21W/12A
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UPOL Chip-Embedded DC-DC Power Modules

Completely Integrated Solution

FS1606 Chip Embedded Power Module IC+Driver+
MOSFET

Inductor

4 TDK Component Quality Embedded

- Entire BOM supplied by TDK Package
(SESUB)

Attracting Tomorrow &TDK

Controller, driver, MOSFETs and digital core are
monolithically integrated within a single IC. Short
signal paths enable high frequency operation and
minimize parasitic inductance

Custom inductor to exactly match the Q
requirements of FETs and drivers which lowers
interconnect and power losses

Boot and Vcc capacitors are integrated as part of
the total power solution

Semiconductor Embedded in SUBstrate package
reduces size, eliminates wire bonds & enhances
thermal performance
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Attracting Tomorrow &TDI(

New Products

TDK uPOL Vout lout Analog Vout Digital Vout Options
FS1606-0600-AL |0.6V to 1.8V 6A Yes Yes, +/-bmV steps| Telemetry « Same pinouts: FS160x and ES100x series
FS1606-1000-AL LoV oA ves Telemetry e FS140x and FS160x and FS100x also same
FS1606-1050-AL 1.05Vv 6A Yes Telemetry .
FS1606-1100-AL | 1.10V 6A Yes Telemetry pinout
FS1606-1200-AL 1,20V A Yes Telemetry * FS160x and FS100x series have Telemetry
FS1606-1500-AL 1.5V 6A Yes Telemetry
FS1606-1800-AL 1.80V 6A Yes Telemetry
FS1606-2500-AL 2.5V 6A Yes Telemetry
FS1604-2500-AL 2.5V 4A Yes Telemetry
FS1604-3300-AL 3.3V 4A Yes Telemetry
FS1603-3300-AL 3.3V 3A Yes Telemetry
FS1603-5000-AL 5.0V 3A Yes Telemetry
FS1003-0600-AL [0.6V to 5.0V 3A Yes Yes, +/-5mV steps| Telemetry
FS1006-3300-AL 3.3V 6A Yes Telemetry
FS1006-5000-AL 5.0V 6A Yes Telemetry
uPOL e Chip-Embedded DC-DC Power Modules Page © TDK Corpor{}ition 2023



HPOL Chip-Embedded DC-DC Power Modules Attracting Tomorrow &% TIDIK

Placement Flexibility

TDK nPOL™ IS BEST IN SIZE/DENSITY
FLEXIBLE PLACEMENT ADVANTAGE

1.35mm height 5
(FS1606) : FS1400 :
3D Chip Embedded Power Modules

1.5mm
Height

Ultrathin

1.6 milimeter height

(Inside

*4 mm hood clearance

multi- .ﬂtRI'u'I FF:GA_,
Example: High Board Density Design, Power Profile Spacing IRy

POL between
tight spaces

POL on Board
Backside

POL between
carrier / daughter cards
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I ttracting Tomorrow 4 1 IK
Concept of Vertical Power Attracting T

INDUCTOR SOC + Memo ry INDUCTOR

Discrete Base Power Deliver System

FS1525 25A Chip Embedded
Sharable to 200A

‘ VERTICAL POWER SOLUTIONS Power Module

6.8mm x 7.6mm x 3.8mm height

SOC + Memory

FS1606 Chip Embedded Power Module

uPOL Power Deliver System

2mm - 4mm height or less

@TDK uPOL power modules

1.35mm height |
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Attracting Tomorrow &TDK
UPOL Chip-Embedded DC-DC Power Modules

High Integration of 14 or more external components
FS1606 series saves SIZE, BOM cost, PCB cost and Assembly cost

FS1606, FS1604, FS1603 Chip Embedded Power Modules

Vin Discrete Solution 6A
O
@7 input vout
- I PVin Vout |
- T Vi Fs160x l\ -
B Output
oo B - _| Option:
Gﬂ Optional 12c  —] SDA L T \S/ghtfz':h
Ve [ :)\g\:/vae:ced — SCL Boﬂom% resistor
management T | ADDR RBottom
%J —— — PG PGND j_/
[ — EN AGND i
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Design Example 1: Ease of Design

C4 C3 c2
22uF22uF 0.1uF

Attracting Tomorrow &TDI(

Digital Vout Set (+/-5mV steps)

— o PVIN .
11 Or Telemetry via 12C
PR B! [ 4 ©
o= n|, &8 EE st e e Exact your Analog Design:
VIN 1 SDA
R1 27 VCC 10 vCe SDA - R:L%QK R7
I ' po | 2—FS A wee e (Qspice
——l__'l UF/0G603/10 EN 3
8 FS1606-0600 . .
— ADDR °
_ oL j . Simplis
R2 7 N/S
8
6.34k PGND R
5 TOP
Analog Vout vOs = 9 = —— = 1.667Voyr — 1 — 0.0000066R+gp
= o AGND Rporrom
Resistor Set B -
I2C address=0x10 ~
= ™ iy G 20 ) 5 Popular Vout for FPGAs/SoCs
1 5 ove2 12.1k R9 C11 . 100pF 20uF 4y C6
O Od Ay =
i P N — I 7 I & Controllers
5 6 1 511k R11 ',::’ Vour (V) Rrop /Reorrom| Vour (V) Rrop /Reotrom
1o O AN g
NS RI2 22uF ) OF 0.65 0.0563 1.05 0.7331
g P —seroion _apg, ; 0.7 0.1401 11 0.8063
= = 0.72 0.1738 1.18 0.9321
\ Output Voltage Selector J 08 0.3098 1.2 09763
0.85 0.3924 1.5 1.4714
0.9 0.4758 1.8 1.9619
0.95 0.5628 2.5 3.1692
1 0.6348
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Attracting Tomorrow @TDK
Design Example 2: Ease of Design

cica c2 cizciz c14 FPGA power FPGA

22uF22uF 0.1uF 22UF22uF 0.1uF

PVIN EViN
11 "EEEERE e o g5 e FS1606 0.6V to 2.5V
= - oo s = o o =
z2 z =z =z 3 = £ £ £ =2 R13 489K 2
_I__I_ A 4 > 4 sa FEROK e H = £ £ £ € 2 4 SCL vee =
PVIN = 1 soE R scL PVIN = 1 s R15 480K
Rl 'z v 1 son T R1%27 ™ soa - — \ R1E
27 s0a ”7 vee 10
veo 10 s
vee R4 400K vee 5 R 485K sk
- I o 408K iT Fa |2 =
1UFIDB0/ 1 0Y a 1uFIDB0/ 1 2
BN
L el FSlE0s0s00 - —uooe  FS1606-0600 FS16086 0.6V to 2.5V
- 15 aE 16 RiE
a2 PGND_pad i o PGND_pad . s . 0 Z.
834k s PeND -3 113k 5 FGND i
— ves = ] = vos L ] =
1 2 Ao 1 2 AGND [
= = =
I2C address=0x10 - 12C address=0xl1 e FS1604 2.5V, 3.3V
R3 412k . s | o8
- 121k Re it i00pF e, o8 e Gk, e f Ll A
it = it
o B3EKRID s e 13 R3e B
.
i 511k R11 § Usercption NS, R40 5
= o7 8l o | cme
seropion 43 712 J Fraee et | FS1603 3.3V, 5.0V
T Gutpus Velvage Selecter ) N B ) -
SR 10 o o
uF 01U 22uF22uF 0.1uF
PVIN u -
111 wﬁ‘wngl"“ E| [1] W"IJ"’I"‘ E
S - o o
£ £ £ = z . R22 48K H 2z 2
£ EEE cL vee 2z z SCL VCC =

12C Capabilities

Inventory

Uj 2 2
= s & + H E A oL FROAEK
i - LU P j op F2E AT FVIN = LI - ser Faz 400K
S 1 SDA
RB27 |vee  w]|. .. oA ot 4K R25 R3127 |yec 10 =Da Ra3
2 PG 49.9K vcc R34 49.0K
PG a7 e |2 PG 489K

g

=

c2e

1uFEa oy 3 1UF/DB030Y 3

; t),0x FSI6043300 4% ' FS1604.2500 M é

= ADDR

PGND._pad
787 s PGND [——4

S PGND_pad

AGND [ ves

Configuration

I2C address=0xlZ2 12C address=0x13

1
8| 3
N
T vout
g
§
I
o

RIT O

Telemetry Vil‘l, VOUt, |0ut,
1 Temperature

VOUT 3.3

* Flexible Design for 10W — FPGAs Designs: Lattice, Altera, AMD-Xilinx, Microsemi
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Design Example 3: Ease of Design

C23 Cc24 C25
22uF22uF 0.1uF

Preset Vout
DC-DC modules

) A PVIN . .
[1T1I High Integration
o~ © -t I~ w2
uz | < = - -
o — o m = o
| | Z Z i E 7] R22 499K
= = = = 4 5C VCC <
. = » oL o o o sCL -
A VIN 1 SDA R2g 499K
R23 2.7 SDA — R29
( 10 Voo 2 o RQ%.EJK 49 9K
c26 PG = W
1UF/0603/10 en B2
L 51 AooR FS1604-3300
168 R27
- PGND_pad ; NIS
7 87K 5 PGND
VoS = 9 =
1 @ AGND
I2C address=0x12 ~
Rz9 0 22uF || C2T
11
22uF _y,__C29
= 1T
\.—_."\’
= 22uF (| €30
1

Popular System Voltages:

Attracting Tomorrow &TDI(

FS1604-3300 - 3.3Vout / 4A
FS1604-2500 = 2.5Vout / 4A
FS1603-5000 = 5.0Vout / 3A
FS1603-3300 - 3.3Vout / 3A

uPOL e Chip-Embedded DC-DC Power Modules

Page 10

© TDK Corporation ¢ 2023



Starter Schematics and PCB layout Files
+symbols, 3D models [coming soon]

{=t
leLl'Jgtrqg n

rrrrrrrrrrrrrrrrrrrrrrrrrrrr For Engineers Partner With Us esources

& STARTER DESIGNS

Product Highlights | CAD Tool Support | Download Feed

5W to 40W DC-DC Multi-modules FS1412 20W+/12A Power Module
(8 modules)

FS1406-0600 6A Power Module

Reference Design

Reference Design

FS1406-0600 for analog designs for

https://www.ultralibrarian.com/partners/tdk

Attracting Tomorrow @TDI(

Add FS160x (6A/4A/3A)
TDK power design for
FS1606/1604/1603
(0.6V to 5V)

uPOL * Chip-Embedded DC-DC Power Modules Page 11
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Attracting Tomorrow @TDI(

Qspice Models & PDN Design Libraries

IN S‘W Jib \FS1606.lib ‘ ‘ 4 ’T;f*‘
i L | o \
(:) § PVIN  VIN SW pulse 0 -2.4 3m 0.24p 0.24p 0.1m 0.2m - ’
+ =B ¥ « TDK’s FS1606, FS1604, and
()‘Rﬁ VOUT_TARGET={VOUT_TARGET} :jerﬂm .param Rtop=4.02K : ’ . ’
:57'5“ - vouT —’\lf:l\, Tor OETM g .param ratio={1.666*VOUT_TARGET-1.0} FS 1 60 3 O n QS p I C e :
F51606 < &
T < 2 ; Rbot={Rtop/ratic} . .
ltooy o2 = param P
Lo u | o a b N e Design for low DC voltage ripple
qu < 49.9k o | 47007 (Reop) ran smsmom . .
v * Design for low AC voltage ripple
< < plot 1(i1)

R3
<

* Design for various FPGAs/SoCs

e PDN Starter Libraries:

 10W —40W using multiple
FS1606’s

* Several FPGA Designs using
FS1606, FS1604, FS1603

I{Rhot}

uPOL e Chip-Embedded DC-DC Power Modules © TDK Corporation « 2023



FS1606, FS1604, FS1603 Evaluation Boards Atracting Tomorrow &4 TDIK

& Other Design Collateral =
VIN
. . a: =k L
Board Ordering Code Description S R Gd
EV1606-0600-A FS1606 evaluation board FS1606 set in User Guide also available on @ EP
voltage divider www.tdk.com/POL for this ;
mode. Setto 1.8V. evaluation board as a
User can change evaluation board write-up for
resistor for Vout to the design and data.
0.6V to 1.8V
EV1604-3300-A FS1604 evaluation board FS1604 set to xmci?
3.3Vout Eg c18 :
FS1606, FS1604, FS1603 Eval Boards A 19
EV1603-5000-A FS1603 evaluation board FS1603 set to Co2um
== GND
5.0Vout.
° R VO T
Dongle to be used with TDK Dongle connectsto  See CondUIt GUI in TDK Evaluation Boards:
TDK-PMBus-I12C dongle CondUIt GUI Software for 12C eval boards Product Center.
2 and PMBus communications www.tdk.com/POL. see F516061 F516O4r FS1603
with FS1525, FS1412, FS1606, under Technical support tools.
FS1604, FS1603
i s X nRgh o o 9%e g eg
Fongle option for 12C/PMBuUSs:
FS1606, FS1604, FS1603
Page 13 © TDK Corporation ¢ 2023
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http://www.tdk.com/POL
http://www.tdk.com/POL

FS1606 series — I12C Telemetry

FS1606

FS1606

FS1604

FS1603

12C Capabilities

Inventory

Examples
Device ID

Configuration Vout setting +/-5mV

Telemetry

Vout, lout, Power,
Temperature

Qi

faradaysemi

FS1606
example on “CondUIt”
Graphic User Interface

EV1606-0600-A

EV1604-3300-A
EV1603-5000-A

=

Evaluation Boards:

S&TDK

Attracting Tomorrow

g A
IR L e L

89 | 99 AB[30‘00 10 | A0 | €3

10l‘03182l7F|C4’2Cl0031v‘

‘ OOIBAIOZ\ZQIO‘I\OOlOT

Optional
Ordering Code:
“TDK-PMBus-12C
Dongle”

TDK
micro-POL
PMBus Dongle
for programming

Use with
TDK’s CondUIT GUI

uPOL ¢ Chip-Embedded DC-DC Power Modules

Page 14
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Advanced Power Management
TDK FS1525, FS1412, FS1606

v" Expands the portfolio for more advanced power management functionality with

PMBus / 12C capabilities

ot | o | vow) | eusii

ES1525

F§1525

FS1412
FS1525

FS1412
FS1525

Attracting Tomorrow @TDK

1to n - phase

FS1525 25A-200A 0.6-1.8  PMBus/I2C e
Up to 8p ES1625
FS1606
FS1412 9A/12A 0.6—-1.8 PMBus / 12C
PMBus/I12C IC Capabilities
FS1606 1A to 6A 0.6-2.5 12C only  Feainies
IeAntory —_—DGVI((:)T‘JI/IZ)FF Configuration
FS1604 4A 25V, 3.3V 12C Only Configuration — Fault / Warnings
Sequencing Delay/Ramp
Control | Fault Response
FS1603 3A 3.3V, 5.0V 12C only etomaty Vout,lout, Power,
Temperature, Peak Values
Status | Comms, Data,
/\J Temp
uPOL * Chip-Embedded DC-DC Power Modules Page 15

© TDK Corporation 2023



FS1606, FS1604, FS1603
Excellent Thermal Design

FS1603 De-Rating Graph

No airflow

[}
ol

N

—
n

——FS$1603-Vout=5V

Maximum Load Current (A)

et
Gyl =

o

0 20 40 60 80 100 120

Ambient Temperature (C)

No derating necessary for T,<=101°C for PVin=12V

See FS160x Thermal Derating Curves
www.tdk.com/POL

Attracting Tomorrow &TDI(
No airflow for 10W to 15W up to 90-100C

Integrated Copper RDL thermal design

Chip embedded design increases x2 to x4
higher current density over competitors

Using bottom side thermal cooling thru
bottom pins of package

Substrate with Die
embedded between layers

Chip Embedded yPOL™ Technology

Cross Section View

Chip Embedded IC:
DC-DC+FETs+Driver
140
1.35mm
300um |
SESUB\\ l "I A i A A A A jl_L_
SeSUB Layer View (3D)
Copper Heatsink

uPOL e Chip-Embedded DC-DC Power Modules
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Highhgma

New Product:

FS1606/4/3 — 6A/4A/3A Power Module with Telemetry Option

FS1606 Chip Embedded Power Module

1.35mm height | %

MPOL™ Technology Includes Inductor, Controller,
Power MosFETS, Driver and Digital Engine

Thermally Enhanced Package for excellent lout derating

Minimum external components

Input

B VOuT
PVin Vout - ]
T | Vi" Fs160x g
B Output
Option:
Vib -
Optional 12¢c  —] SDA \s/zttleifh
————— — SCL Bottom 5 resistor
power
management | ADDR RBottom
— PG PGND
[ — EN AGND 1
Advantages

DC-DC voltage output solution for Vout from 0.6V to 2.5V, 3.3V, 5.0V .

Analog voltage output (voltage divider)

Optional: Vout - I12C settable & adjustable to +/-5mV steps

Voltage and Current Telemetry via 12C bus
Low height profile DC-DC power modules
Plug and Play (no compensation required)
-40°C to 125°C Operating Temperature
3.3mm x 3.3mm x 1.35mm height

Pin compatible to FS140x series

Small footprint, reduces system size and allows for
tight PCB density

Very high power density, improves performance in
smaller size

Reduced PCB size, cuts overall system cost
System level power management: voltage &
current telemetry

FS1606/4/3 complementary to FS1412 and
FS1525 for 1A to 200A

TDK pPOL Power Module

Vout

lout Analog Vout

S&TDK

Attracting Tomorrow

FS51606

FS1606

FS1604

FS1603

12C Capabilities Examples

Device ID

Inventory

Configuration Vout setting +/-5mV

Telemetry Vout, lout, Power,

Temperature

Digital Vout Telemetry Options

FS1606-0600-AL 0.6V to 1.8V [6A |[Yes Yes, 12C, +/-5mV steps |Vout, Vin, lout, Temp
FS1606-2500-AL 2.5V 6A |Yes Yes, 12C, +/-5mV steps |Vout, Vin, lout, Temp
FS1604-3300-AL 3.3V 4A  |Yes Yes, 12C, +/-5mV steps |Vout, Vin, lout, Temp
FS1603-5000-AL 5.0v 3A |Yes Yes, 12C, +/-5mV steps |Vout, Vin, lout, Temp

see datasheet for more options

uPOL e Chip-Embedded DC-DC Power Modules

Page 17
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FS160x Block Diagram

Attracting Tomorrow V);A‘}TDI(

Vin Vee
I I
| == |
AGnd |_J]
L
Low Drop-Out I
Internal Reference (LDO) I
(Digital-to-Analog Vour Fault PV Regulator V
Converter (DAC)) Cc T
{1PViy
IF’ Ise G tor f =
B [ | Pulse Generator for
Pulse Width :Uﬂ .. 3
Soft : Modulation (PWM) g Gate Drive
SDA | Start > signal | Logic and L
[1°c + Memory glc 8 ] Vo
SCL Li | OTP Fault Vee HDrv Deadtime
Control
Thermal | LDrv
ADDR [3 l Address shut-down
B | Detector Fault ———{] PGnd
Control
di / __ | and Fault
ment/marginin .
. Justment/margining I Logic Telemetry E
EE E| : (Pvin, Fb, Vout,
- |
I Address, Temp, lout) I Temp sense
] J Power-on reset
Page 18 © TDK Corporation * 2023
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- AN
FS1606, FS1604, FS1603 - Voltage of Operations atracting Tomorrow &5 T

45V-16V Vo 2.5V-186Y Vo
PVin Vo } ] ] i PVin Vo } {]
[ Win 9 5\ = I.— Vin <
- [} Vee 2
- _|{spa " ] 1 —{spa Fo } L
—{scL J T scL T
—{ ADDR 3 ADDR s
PG AGNDI—) | —PG AGND— ‘
—En PGN N En PGN
Figure 4 Single supply applications circuit Figure 5 Dual supply applications circuit
Dual Input Supply [ Single Input Supply | Initial Voltage | Output Current | Temperature Range | MOQ units

FS1606-0600-AL * 251016 451016 0.6 6 -40 to 125 3,000
FS1606-1000-AL 251016 451016 1.1 6 -40t0 125 3,000
FS1606-1050-AL 25t0 16 451016 1.05 6 -40to 125 3,000
FS1606-1100-AL 251016 451016 11 6 -40to 125 3,000
FS1606-1200-AL 251016 451016 1.2 6 -40t0 125 3,000
FS1606-1500-AL 2.5t0 16 451016 15 6 -40 to 125 3,000
FS1606-1800-AL 251016 451016 18 6 -40to 125 3,000
FS1606-2500-AL 25t016 451016 25 6 -40t0 125 3,000
FS1604-3300-AL not applicable 4751016 33 4 -40 to 125 3,000
FS1604-2500-AL not applicable 421016 25 4 -40to 125 3,000
FS1603-3300-AL not applicable 4.5t0 16 3.3 3 -40to 125 3,000
FS1603-5000-AL not applicable 4.5t0 16 5 3 -40to 125 3,000

* Note: Use for voltage divider for 0.6V to 2.5V operation

uPOL * Chip-Embedded DC-DC Power Modules Page 19 © TDK Corporation » 2023
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FS1606, FS1604, FS1603 — Pin Configuration

Pin configuration

Pin functions

FO e 0 R 5 — T 1] Pin Number| Name | Description
L4 = ! I2C Data Serial Input/Output line. Pull up to bus voltage with a 4.99kQ resistor. If unused tie to
- A - - 1 SDA
I_2_| i— 16 _i |17 12_| 12 ITl AGnd.
17 16 Power Good status. Open drain of an internal MOSFET.
. .
Lo | | LJ U 2 PG Pull up to Vec — pin 10 or an external bias voltage, with a 49.9kQ resistor.
L—
= | T M Enable. Turns the FS1606 on and off. Can be used with two external resistors to set an external
4 10 10 -4 3 E
- | -~ [0 4 " UVLO (Figure 6).
E53 L——— = E9j E’ 4 SCL I°C Clock line. Pull up to bus voltage with a 4.99kQ resistor. If unused, tie to AGnd.
r—— Feedback. Connect to VOUT on the application board using an external resistor divider to set
[ | 7 (| ,_l I_l 5 Fb
R O 8 6 desired output voltage.
Fure 1 Pin layout (top view) Figure 2 Pin layout (bottom view) 6 ADDR |Address. Connect to AGnd through a resistor to program FS1606 address (pages 15,17 and 18).
7 Vour Regulator output voltage. Place output capacitors between this pin and PGnd (pin 8,16).
8,16 PGnd |Power ground. Serves as a separate ground for the MOSFETs. Connect to the power ground plane.
Signal ground. Serves as the ground for the internal reference and control circuitry. This should be
9 AGnd . . .
tied to pin 8 and connected to a power ground plane through vias.
10 v Supply voltage. This is the output of the internal LDO regulator; it may also be used to apply an
AlSO Pin—pin to FS140x series < external Vccvoltage. If used in this way, it is recommended to tie Vin and Vcc.
1 v Input voltage. Input for the internal LDO regulator. For single supply applications, this should be
n tied to PVin using a 2.7 Q resistor. If a separate Vcc is used it is recommended to tie this to Vcc.
12,13,14,17 |PVin Power input voltage. Input for the MOSFETs.
15 Vsw Test point for internal Vsw. Connect to an isolated pad on the PCB.
uPOL e Chip-Embedded DC-DC Power Modules Page 20 © TDK Corporation * 2023




FS1606, FS1604, FS1603 — Register Information

Attracting Tomorrow

S&TDK

Register Name Description Register Mame Description
oc PVin_report[7:0] PVin=decimal(PVin_report[7:0])*16
- . ) Reserved[7:3]
oD Vout t[7:0] Vout=decimal(Vout_report[7:0])*0.02+0.6, for Vout>1.8,
out_reportls: Vout=decimal(Vout_report[7:0])*0.01+0.3, otherwise Reserved[2]
0F lout_report[7:0] lout=decimal(lout_report[7:0])*32 10 OTP_clock_on[1] 1: enable OTP burn {turn on OTP clock)
OF Temp_report[7:0] Temperature=decimal{Temp_report[7:0]) = __
10 Reserved[7:0] vout_max_high[0]
11 Reserved[7:0] 1E vout_max_low([7:0]
12 Reserved[7:1] Unused[?:ﬁ]
high b Set up 9-bit DAC. Atomic write-protected. So both high byte and low byte _ )
Vout_high_byte[0] have to be written in order to have the value take effect. 20 User_paointer [5:3] Read the index of last user bank burned
13 Vout_low_byte [7:0] Trim_pointer [2:0] Read the index of last trim bank burned
t rt_gain[7:4
emp_report_gain(7:4] Status_pgood[7] Mot sticky, reflects real-time PG status
55_rate[3] 0: 0.5mV/us, 1: ImV/us =
14 SoftStopEnable[2] 0: disable; 1: enable Status_oup[ﬁ]
Reserved[1] Status_ocp[5]
PGControl[0] 0: DAC-based, 1: threshold-based Status Otp[tfl]
s temp_report_offset[7:3] 21 = - -
OCSet[2:0] 0: FS1603, 1: FS1604, 2: FS1606 Status_enable[3] Mot sticky, reflects real-time Enable status
16 Base_address[7:0] Status_ncl[2]
17 vout_report_offset([7:2] clear status indicate[1]
OV threshold[1:0] 0: 105, 1: 110, 2: 115, 3: 120
- Status_otp_burn[0]
18 vout_repaort_gain[7:2] = =
PG_threshold[1:0] 0: 80, 1: 85, 2: 90, 3: 95 22 fb_report[7:0] READ_ONLY
19 current_report_offset[7:2] 23 adc_out vout lower[7:0] |READ _OMLY
OT_threshold[1:0] 0: 75, 1: 85, 2: 125, 3: 145
- 24 adec_out_vout upper[7:0] |READ ONLY
current_report_gain [7:2] = = = =
1A Bus_voltage sel[1] 0:1.8-2.5V, 1; 3.3-5V 25 adc_out iout lower[7:0] |READ ONLY
OV_response[0] 0O:latched, L:unlatched 26 adc_out_iout_upper[7:0] |READ_ONLY
18 Reserved]7:0] 27 adc_out_pvin_lower[7:0] |READ ONLY
Reserved?] = = = =
Unused]s] 28 adc_out_pvin_upper[7:0] |READ_ONLY
Unused[5] 29 adc_out_temp_lower[7:0] |READ_ONLY
1c
Reserved(4] 2A adc_out_temp_upper[7:0] |READ_ONLY
Soft_Disable[3] 0: Soft Enable 1: Soft disable
Unused[2:0] 2B OTP_burn[7:0] OTP to be burned when this register is 0x15 AND OTP_clock_on[0]=1
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(includes: DC-DC regulator engine, MosFETs, driver, inductor, Boot Caps and other advanced I12C/PMBus power functions)

Typical 12V-input to target DC-DC Solution
12V input DC-DC

4 @TDI( ") solution

FS1525 (25A)

0.6V-1.8V/upto

15A to 200A Core Voltage

@ AUX/Bus/SERDES

sampling 2023

6.8mm x 7.6mm x less than 4mm

0.6V-1.8V/upto12A  Core Voltage
@ AUX/Bus/SERDES

5.8mm x 4.9mm x 1.6mm

FS1406/1606

3.3mm x 3.3mm x 1.5mm

0.6V-1.8V/uptobA o6 violtage

Auxillary

0.6V to 2.5V

FS1406/1606 @ VCCIO, BUS, SERDES
3.3mm x 3.3mm x 1.5mm 1Ato 6A
FS1406/1600 M AAMAGEadd @ CCIO,BUS, SERDES
3.3mm x 3.3mm x 1.5mm TAto 6A
B2/ °2Y g vceio, BUs, SERDES
3.3mm x 3.3mm x 1.5mm 1Ato 6A
FS1406/1606 I RAMGKER @ /CCIO, BUS, SERDES
3.3mm x 3.3mm x 1.5mm 1Ato 6A
FS1404 @ 25v,33v System Voltage
3.3mm x 3.3mm x 1.5mm 1Ato 4A
FS1403 @ 3.3V,5.0V System Voltage
1Ato 3A

\3.3mm x 3.3mm x 1.5mm /

length x width x height

Typical 5V-input to target DC-DC Solution
oV input

( &TDK

FS1525 (25A)

DC-DC
solution

0.5V-0.8V/upto
15A to 200A

sampling 2023

6.8mm x 7.6mm x less than 4mm

Core Voltage

0.6V-0.8V/upto12A Core Voltage

5.8mm x 4.9mm x 1.6mm

FS1406 /1606

0.6V -1.8V/upto6A

3.3mm x 3.3mm x 1.5mm

FS1406/1606

0.6V to 1.8V

3.3mm x 3.3mm x 1.5mm

FS1406/1606

1Ato 6A
0.6Vto 1.8V

3.3mm x 3.3mm x 1.5mm

1A to 6A
0.6V to 1.8V

FS1406/1606

3.3mm x 3.3mm x 1.5mm

1Ato 6A
0.6Vto 1.8V

FS1406/1606

3.3mm x 3.3mm x 1.5mm

1Ato 6A

3.3mm x 3.3mm x 1.5mm

N

length x width x height

1Ato 3A

Core Voltage
Auxillary

@ AUX/Bus/SERDES

@ AUX/Bus/SERDES

VCCIO, BUS, SERDES

VCCIO, BUS, SERDES

VCCIO, BUS, SERDES

VCCIO, BUS, SERDES

3.3V System Voltage

uPOL e Chip-Embedded DC-DC Power Modules
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LPOL Chip-Embedded DC-DC Power Modules
UPOL Website

TDK uPOL™ DC-DC Converters | MicroPOL | TDK Corporation - Americas
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