Preliminary

Advanced Multi-Channel Digital Power Management Controller

ADVANCED TECHNOLOGIES FOR NEW GENERATION PRODUCTS VS8801A

GENERAL VIEW

VSMC’s Programmable Power Management IC, VS8801A, with Adaptive ASPWM Control Technology,
by driving up to eight PWM converter channels in sequence, provides a new and effective tools for power-
management control of new generations of portable devices such as: smart phones, PDAs, MP4-players
... This controller family are designed to offer advanced specifications which fully adapted to common and
particular demands from portable-device markets.

Wi eight channel in eight phases, each capable of working at 1MHz operation, the VS8801A can be
usedwmd pie.8 separated channels of DC/DC converters that provide energy to various types of load
with excellen eﬁieierjloiylcpu rippl &and with lowest external component count.
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e Low operating voltage range, from 3V to 5.5V p{ormﬁé@v\'@:&t}ndard batteries.
e Stand-by mode with low current consumption

e Selectable step-down converters as pre-regulator: 1.1V, 1.8V, 2.5V and 3.3V, and
step-up converters: 5V, 10V and 15V

e Programmable step-down slope control, suitable for wide range of applications
e Switching loss minimization
e 8channels with independent programmable output controllers:
- 4 step-down controllers
- 2 step-up controllers
J/:J - 1 white-LED controller
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Un-used channels can be segregated-off from the without power-
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e Communication with host-CPU through SPI/ I°C serial bus

e PLCC-84 standard package or (8mm x 8mm) FBGA package with 0.5 mm ball pitch
(options)
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MAXIMUM RATINGS

ESD Rating

Human Body Model (Per MIL-STD-883 Method 3015.7)

(100pF, 1.5KQ) . . oo 3,000V
jlgeg Device Model (Per EOS/ESD DS5.3, 4/14/93) . . . . .. 1,000V

Macrﬁ*\)Wdél. e P 300V

Operating C,ondltlor(s‘)" N*/*/JJJ
Ambient Tem{ @J&;{ ....... '/ J\J ,-0°C 10 85°C

Supply Voltage Range (Typical).~l 4 1. con ... .o 3 Odwﬁﬁbf
Thermal Informa)re'ﬁ: '_I &= \JJJ:’_;I Py = ‘IJ./;{ P
b (N4 :;J il g ‘-l.l J P . HJ‘:)__,J
PLCC Package. . ............. .. . &4) gy P Fe
-l oy
Maximum Storage Temperature Range. . ........ !-/—65!91:0’)50% ~17 v/
Maximum Junction Temperature Range . ... .......... 0°C to 1‘55“6»' JJ )

Maximum Lead Temperature (Soldering 10s) . . ............. 300°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only, rating and operation of the device at these or any other conditions above those indicated in the operational sections of
this specification is not implied.
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APPLICATIONS

. Portable media players and MP3 players
. Feature phones and smart phones
° Other portable electronic devices
. Eight switching converters
N — Four buck (step-down) converters
/\) (step- )

"/j J wo,‘cynverters available in Low Power mode for high efficiency at low load currents
y— -Two boosﬁaeéﬁy )8 jnyerters
%MJJ tep-up) cd(meieffjeg}?tlve output voltage
JOne constant cur‘re'nllbo@vmte LED driver JfJf
‘ﬁ-hgh‘ @ncyﬂxp_pally 90°I'+3jfrom ﬁp]?y% of programme&nﬁaﬁgﬁm cugent in

active mode =&
— Converters drive external MOS{E{QI) dthID =) \JJ")-/ 4
. Switching converters feature all-digital loop con{rol'techﬁd\]
— Real-time analysis provides optimal power system control and operation
— Precise supply-to-supply matching and tracking
— Programmable power-up and -down slew rates
— Programmable load connection and shedding
— Smaller quantity and sizes of inductors and capacitors yield reduced size and cost
) Three LDOs
— Three low-noise LDOs with separate pins-out.
. Input voltage range: 3V to 5.5 Volts
/ J f;ogrammmg for all PWM controller and LDO power rails

. Powebu.p?gcrp | haracterlstlcs can be modified without hardware changes by
jp.rogrammm‘g' gp)’gej E’PROM
. C‘pJab'IefoiﬁJ fne operaf(mﬁsfﬁ‘)h yarameters loaded from the E°PROM at
Frgytup LoV
.NJéjéh tep‘ace W|th h\{wqﬂugd Yy 17 TLZ Y 5%

e 2

'/ o= s :')-,
— Utilizing dewce‘ﬁns fo.r,.éjatuy COQI"?' —Z J Lie 4

. Integrated system support ‘I U“:_) J“’J
— Real time clock (RTC) with 32,768 Hz clock- pulﬁa o'utput.JJJ
— Watchdog-timer (WDT)
— Programmable host controller interrupt output

— Power Good and Power-on-Reset outputs
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o Remote management via I°C, SP!I interface to host processor
. Operates from a low-cost 32,768 KHz crystal or external clock input
— Provides buffered 32,768 KHz output to internal RTC and the external system
. Low power consumption
— 50 pA in shutdown mode with RTC enabled
VA< PLCC-84 standard package or (8mm x 8mm) FBGA package with 0.5 mm ball pitch
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GENERAL DESCRIPTION

The VS8801A is a digital multi-phase pulse-width-modulation controller integrated circuit for use in 8-
phase synchronous buck/boost converters, designed to supply power for new generations of portable
devices such as: smart phones, PDAs, MP4 Players .... The device is optimized for delivering voltages
from 1.1V to 15V with PWM 1 MHz switching frequency.

The VS8801A is designed to provide an advantageous means to the designers of portable devices by
pqov'ding fully-programmable features of power-management for new generation of portable devices,
helé.{ Jmst CPUs of the devices to enhance ability to control the system and therefore improves the
overall p rfdriﬁ@te of'the system. Simultaneously, VS8801A helps to minimize the quantity and sizes of
discrete components.&ndﬁfus\sa esspace. Owing to such features, VS8801A helps to cut-down

efficiently the gdme sions an tht f theé-devices.
The VS8801A Jdésf@ﬁs f!jj?jf ity 16 Major features include:
e provi je- -use an exi \}he]ser. lajor features include:

* Internal VoIth%ggs;ere?ce -An mté?r-\-LI faé@y—trirgmed i0.53/€‘¢oﬁ,a§d reference sets the voltage ADC.
In addition, an 1. +0.5% .yoymge reference Mpﬁo‘uﬁ) ?ystem applic tiﬁzfs:[sﬁv'ayt')le.

e A AR T - Z -
« Internal Oscillator - Provides a fET:’td'y-t;ifnjned 100MHz £5% ¢ oglerefg#enc ~Programmab e-tividers

generate all the needed internal clocks to confm)uélil%orztrjllgb's switchin, frgqﬂm}y and number of
active phases. 5 =)

Sy 4 g o
« Dedicated Voltage ADC - A high precision differential input voltage ADC |tizaéih} feedback voltage.
An anti-alias filter and ripple frequency null filter is required to minimize the impact of high frequency
noise on the system.

» Digital Control Loop and DSP — A multiplexing-demultiplexing combination synthesized by low-Rps(on)
analog-switches shall select feedback signal from each channel, put it into the ADC to be calculated,
processed, digitalized and synchronously sent to the PWM-controllers.

* Slew-Rate Control (SRC) and Amplitude-Modulation Control (AMC) engines - with programmable
thresholds are used to provide “smart” response to dynamic load transients, minimizing spike overshoots
and droop undershoots . This mechanism guarantees to keep all the system always in accurate operation
conditions and optimized dynamic performance.

» Configurable PWM Controllers : 2 - to - 8 PWM waveforms are digitally generated, ensuring low jitter
an ligh linearity. The PWM outputs have soft-start circuits which are programmable to keep-track with

outp&t—lédd_ﬁj’rpnds.

sl &
* Integrated NVM - ngkéwﬁﬂgyjion is stored in an integrated NVM, allowing fully independent (stand-
alone) operaj’ci)ﬂ,\‘ . 227
. = e 20y . 4= —_— -
« Serial Interface - GU¥séffware provides easy a é:to‘jﬂ ?9nf|~glurg.t|on, telemetry, and testability

featuresover;(l2 /SPI serial interface., (= YC
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Preliminary

VS8801A

PACKAGE

VS8801A chips shall be marketed in 2 types of standard package, which help the

customers convenient to choose the suitable one for the manufacturing process: PLCC-
84 standard package or FBGA package with 0.5 mm ball pitch (options)
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Figure 1 — 84-pin
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PIN CONFIGURATION

PIN FUNCTION PIN FUNCTION PIN FUNCTION PIN FUNCTION
1 DV6 22 LB-INT 43 GRDV23 64 DV4
y | 2 GNDV67 23 DVO 44 DV3 65 GRDV45
oy [ g
S
~4 A Dy7 24 GRDV01 45 SELECT1 66 DV5
el K )"l" . lj -1
4 Vg RSTO ol g DV 46 VINTESTADC 67 PROGRAMn
O T 'IJ-/!_} =7
& e ,_r B p
5 woTRSTe )= AGND STLn 68 | ROMRDSL
7 A s A gk 77
e &
6 74 ORBTF =[x 27 GRBFAA =} 48 o STANDBY” “{L69) D01
‘_I ‘:"S;‘i - \‘J.’erd — - "‘-j ~'I U__,J
7 HSD7 28| o _LSP1 Sl 49 VPR 7 70 GRBT5
0 00 i) A~ 5\ O Y o),
U= e = 4
8 VIN7 29 VIN1 50 NERBI? 2 ;7'1‘ ) LSD5
] L
9 X2 30 DBOUT 51 LSD3 2425 s
10 X1 31 T™O 52 MOSI 73 SELECT3
11 CLKOUT 32 ™1 53 MISO 74 SELECT2
12 IOGND 33 DO 54 SI-SEL 75 TESTLOAD
13 TESTOUT 34 CLK-CS2 55 cs 76 TESTCKL
14 VINO 35 D1-CS1 56 MODE-SEL 77 INTALARM
15 HSDO 36 TESTEN-CSO | 57 IOVDD 78 VSIM7
VS
- _/1_5, / 7 LsDo 37 VIN2 58 LDO2 79 VING

17 - Gﬂ'm(c" i ﬁj‘ I, HSD2 59 ROMRDSTTnl | 80 HSD6

N £y

18 :J:;aﬁ:'j, 39 JJ‘L’SJZ':JJ’g;

VIN4 81 LSD6

'
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el L N Mt S TV P S gy 2
20 DGND -zl L scKL 621 spa %4 83 "1:6653)1_/
h'.“'_lt.lj_,"‘ q/ = e\ [
21 VMAIN 42 pv2 4 63l eRrera 844 by
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Table 1: Pin configuration of VS8801A
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BLOCK DIAGRAM

BLOCK DIAGRAM
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Figure 2 — Block diagram
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The VS8801A L]T'm'zeg,édgpﬁv;;)te hnology to implement all control functions, providing the ultimate
flexibility and stability, but stilt*k ges in applications. The VS8801A incorporates a
S s
programmable industrysstandard I°C / efial bu;hfﬁj controlling and monitoring. Through the serial
iz

interface, the power?U’ppl'-y'd\éjgn rca quickly opti ;éde?igs and monitor parameters. The interface
allows the VS!Sy]f\ to provide digitize ian\fDet'ion for real ti e{d’ejryy)nitoring and control.

- . = = ] T
To improve adapti(/‘lgyf:)/diffjrent‘iy es of porté'Bé‘p?édﬁg‘t%t A/S8801A inégrgefalag'_aertfgted Slew-
Rate Control (SRC) and Ampli‘fﬁde?&dg'lgti n.Control (AM teéhﬁb‘lggf;’, owing the “smart’résponse
to transient events and guarantees operatio eﬁdfmjofyo dﬁ) e U.Ij

The VS8801A is a multi voltage power supply system espema‘ﬁy-dpsigﬁéd?wortable applications using
a standard 3.3V to 5.5V battery. The device is intended to supply all comp n\ﬂs/an' ircuits of a
portable system which require different supply voltage rails such as 15V, 3.3V, 2.5V;1.8V, 1.1V including
a White-LED array back-light and a -10V for some particular uses (if any). Addition to 8 PWM controller
channels, the VS8801A also consists of 3 additional LDOs with separated outputs (3.3V, 2.5V and 1.8V
well-regulated) which makes it adaptable for a large range of portable products from present to

-8-
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foreseeable future. All these power-controllers are integrated onto a single chip to achieve lowest power
dissipation thus being able to power the application even at critical ambient temperatures.

Four step-down controllers deliver suitable PWM pulses, which through Power-MOSFETs and small
electrolytic filter capacitors, can supply well-regulated and low-ripple voltages of 1.1V, 1.8V, 2.5V, 3.3V to
external circuits with a maximum current capability of 600mA for each channel.

Two step-up controllers deliver suitable PWM pulses, which through Power-MOSFETSs, Schottky-diodes
and small electrolytic filter capacitors, can supply well-regulated and low-ripple voltages of 15V, 10V, 5V
te'rnal pjwts with a maximum current capability of 20mA for each channel.

The step- u{ onn:eller.:? White-LED, delivers PWM signals, which through Power-MOSFETs and small
electrolytic fl‘ter capaé rs, @i 9{)} an adjustable maximum 28V / 20 mA to White-LED array back-
light load.

\J
One buck-boost confr'cffleﬁ-d{yé f 3|gnal whjcﬁ‘w ‘?[{0 er=MOSFETs and small electrolytic
filter capamtor\éjan supply a wel ted\aﬂd low- rlpple gzv fJJ.

Three low drop Imﬁar t:[@ulators offer 3. 3\7' 5‘V'0EI f.gutput voltages depé[ﬁ]g,on the
configuration of the device with mmmu&tgrrgnt capabilities o 14

In addition the inputs of eight voltage channe'l's ar‘e’é‘n‘ec@t@}he Li-lon stan‘dngJ/attery with output
from 3.3V to 5.5V bus voltage. Their outputs follow the main I‘neajegi&'tbr (LDO1, LDO2 and LDO3)
with high accuracy are able to drive a current of 50mA each. Each channe n,bé turhed on and off
individually by a 16 bit serial peripheral interface (I°C/SPI). Through this interface al$o the status
information of each tracker can be read out.

The supervision of the DSP is managed by the I°C/SPI-triggered window watchdog.
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NOTICE

Vietnam Semiconductor Manufacturing Company (VSMC) and the VSMC logo are registered trademarks
of Vietham Semiconductor Manufacturing Company Limited.

— The document is a draft version only. The content is still under internal review and subject to formal
approval, which may result in modifications or additions. VSMC does not give any representations or
warranties as to the accuracy or completeness of information included herein and shall have no liability
f thé__ooyiey.x;nges of use of such information.

— Information iﬁ'fﬁis_;foéwe‘_n\t)is lieved to be accurate and reliable. However, VSMC does not give
any represent 'ong or warrariti ,éypf?r?shaor implied, as to the accuracy or completeness of such
information der]al\L_thv‘ga go{liability (o} d\ge].ulenqes ofyse of such information.
— VSMC reserye the rif;"h)t alé dgczsrect\ions, mod'rﬁtéonéjgﬁlﬁﬁc ments, improvements, and other
changes to |ts.pZJch?_?2§ijs<a’£vLces a anyﬂgv\e,a@tg?s\goginue yﬁwjggbsirye without prior

- :.;"_;' 4 - jj T & o - ‘:)__,
— Applications that are described hereinﬂ‘oc‘ Ay;o ﬁ products ar 'Jr,iﬂ'g;tpat've purposes only.
VSMC makes no representation or warranty that su pp@i@s will be suita‘mé-&/the specified use
without further testing or modification. ~p Ay

A

notice.

, L
— VSMC’s products are not authorized for use as critical components in life 3[1{;;'6; devices or systems
without the express written approval of the president and general counsel of VSMC.

— No part of this technical document file may be changed, altered, reproduced in any form or by any
means without the prior written permission of VSMC.

— This product may be covered by one or more of the following US patents:

Copyright 2008 by Vietham Semiconductor Manufacturing Company Limited. All rights Reserved.
For more information, please visit us at:

http://www.vsmc.com.vn
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