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1 Introduction

1.1 Features 1.3 General Description
1 Handles all G s!and Power The MT6318 is a power management system chip

a
Managemen GPRS h especially those
2 Input range: V ~'5. e e Ti 22x system
Charger input lut 18 ins one to power

w

4 11 LDOs optimized for specific GSM/GPRS each of the critical GSM/GPRS sub-blocks.
subsystems Sophisticated controls are available for power-up

5 2-step RTC LDO during battery charging, for the keypad interface, and

6 600 mW Class AB audio amplifier for the RTC alarm. The MT6318 is optimized for

7 Booster for series backlight LED driver maximum battery life.

8 Charge pump for parallel backlight LED driver

9 SPl interface The 2-step RTC LDO design allows the RTC circuit to

10  Pre-charge indication stay alive without a battery for several hours.

11 Li-ion battery charge function

12 SIM card interface The MT6318 battery charger can be used with a

13 RG er ithi n (L ry: A )

14 Veor v

15 Ov n \ i R i i een SIM
16 Progr le un e card and rop SSOF.

17  Power-on reset and start-up timer

18  96-pin TFBGA package The MT6318 is available in a 96-pin TFBGA package.

MTK CONFIDENTTAL

GSM/GPRS mobile handsets, basic phones and nformation
high-end phones. ORDER# |MARKING |TEMP.RANGE |PACKAGE

MT6318A [ MT6318A/AY [-25°C to +85°C | TFBGA - 96L

Ginwave
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1.5 Pin Assignments and Descriptions

igurdlili MT6318 TFBGA 96(7x7 mmz) Pin Assignments

6
Y &
: BAT
B | voG | VvoR |cskp|Dc ov Ccs_BL (F;S\; BAT_ON B
RTC
C C
GDR
D | UsB | s D
GDR vD_

ISENSE

SEL2
SEL1

F SPICS | RESET
SRCLK

SIM
VCC

ISENSE
_ouT

(oo}

NO DISCLOSURE
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Table 1: MT6188 Pin Descriptions

K7

A9

G9 SRCLKEN | VTCXO and VA enable. High = enable. Low = disable.

H9 SIMVCC | VSIM enable. High = enable. Low = disable.
Indication that Li-ion battery is inserted. High = no

B10 BAT_ON : battery. Low = battery inserted.

B4 DC_ovVv | DC/DC protection input. OV threshold voltage is 1V.

K4 VM_SEL | External memory supply selection. 1 = 2.8V, 0 = 1.8V.
Enable the “pre-charge indication” function.

H3 SELT_EN ! 1 = enable, 0 = disable. (Note1)

co RTC_SEL | VRTC output voltage selection.

1=15V, 0—12V(Note1)

AC-DC adaptor input

D1 USB 1A USB power input
C1 V_USB OA 3.3V USB power output
9
Is reset to normal high after BB has communicated
with the PMIC through SPI.
Control output to the gate of the external p-channel
D2 GDRVUSB FET for thepUSB chal%er i
H2 SEL1 OA Xé”é%‘;‘éﬁ"i‘:‘p‘& i‘f SSL‘Z?EQZ‘?SZ*‘”“' oS forthe
c? On [Gontel et to e gat of e extemal PHOS for e
SIM Interface
J7 SIMIO 110 Non level-shifted SIM data (3V)
H10 SIMRST | Non level-shifted SIM reset input (3V)
K9 SIMCLK | Non level-shifted SIM clock input (3V)
H8 Level-shifted SIM data (1.8/3V)
J9 Level-shifted SIM reset output (1.8/3V)
K10
Reset
B7
F9 System reset. Low active.

MediaTek Confidential
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Power-Related
F1 VBAT 1A Battery input voltage
‘:318‘]58‘]25[)35'3(1:2 AD% PWRIN 1A Power input
J4 VB_OUT OA Battery output voltage. Switchable.
H5 ISENSELOUL, OA ISENSE output veltage. Switchable.
K2 BP/\VREF OA Bandgap reference and bypass capacitance
D3, E3, E4, F3, F4, G3,
03 52 00 7. el g
C3, C4, C6, C7, D4, D6
J10 VD OA Digital core supply
Cc10 VIO OA Digital 10 supply
K1 VA OA Analog supply
E10 VA_SW OA Auxiliary analog supply. Switchable.
H1 VTCXO OA TCXO supply
G1 VM OA Memory supply
K8 VSIM OA SIM supply
G10 VRTC OA RTC supply
K8 VMC 0A Memoryacardysupply
Miscellaneous
E10 VIBR OA Vibrator.driver
A3 C1+ A Charge pump capacitor."Positive terminal.
A4 C1- A Charge pump capacitor. Negative terminal.
A2 C2+ A DC/DC output back-up capacitor. Positive terminal.
A10 BAT=BACKUP OA Backupsbatterygpinsfor 2-step;,RTC
Speaker Amplifier
J5 AUDP. 1A Audio positive input
J6 AUDN 1A Audio negative input
K5 SPK+ OA Speaker positive output
K6 SPK- OA Speaker negative output
LED Driver
B2 VOIR IA R LED current driver.
B1 VO G 1A G_LED current driver
C2 VO_B 1A B LED current driver
A1 LED_KP OA KP LED driver
B3 CS_KP 1A KP LED current sensor
Control output to the gate of the external FET for the
AT BLDRV OA backlight DFC))-DC conserter.
B6 CS_BL 1A Voltage sensor input for external BL FET current
A6 FB_BL 1A Voltage sensor input from white LED ballast resistor
SPI Interface
F8 SPICS | Serial port select input
G8 SPICK | Serial port clock input
J8 SPIDAT 10 Serial port /0

Note1: The state of thesepins is laiched when MT6318 starts up. The state can changed only,by péwering down and
powering up MT6318 again.
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2 Electrical Characteristics

2.1 Absolute

atifilgs over Operating Free-Air Temperature Range
Stresses beyond tho
ratings only, and fun

ed under le se per e h vice. Th
| on|of th vice at t th on d
operational sections o ifi n not implied. Exp e SO u g conditi

periods may affect device reliability.

bers are stress
ated in the
for extended

ist
a

Table 2: Absolute Maximum Ratings

Free-air temperature range -40 85 °C
Storage temperature range -65 150 °C
Battery input voltage range 5.5 Vv
ESD robustness HBM 2000 V
Charger input withstand 15 Vv

A/

RS A

Table 3: Operation Condition

Switch- :
VBAT <25V RTC LDO OFF 10 20 MA
25V <VBAT<3.3V VBAT=3.3V 37 70 MA
3.3V <VBAT VBAT=4.2V 43 85 MA
Operation: Supply Current
All outputs on VBAT=4.2V 295 500 pA
VSIM, VTXCO off; all others on VBAT=4.2V 240 400 MA
Under Voltage (UV)
Under voltage falling UV_SEL[1:0] = 00 2.95 \Y
Under voltage fallin \Y
Under voltage fallin Vv
Under voltage fallin \%
Under voltage rising th \
MediaTek Confidential Revision 1.0 — Oct 11, 2006 Page 10 of 64
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Reset Generator
Output High Vi0-0.5 \Y
Output Low 0.3 \%
Output Current 1 mA
On Delay Time per 1.5 25 4 ms/nF
Power Key Input
High Voltage v
Low Voltage \
Control Input Voltage
PWRBB Input High 1.0 \Y
PWRBB Input Low 0.2 V
Other Control Input High 2.0 V
Other Control Input Low 0.5 \%
Thermal Shutdown

Threshold 150 degree
Hysteresis 40 degree
LDO Enable Response Time us

H&ﬁ%&ﬁﬁ?ﬁ'T A

Table 5: Regulator Specifications

|C|ency out = 80 MA, out= 4-5
Switching frequency 900 kHz
Output current Normal load 80 mA

Feedback voltage 150 200 250 mV
DC/DC Converter
Efficiency 6 LEDs’ load 85 %
Switch on max. Duty cycle 65 75 85 %
Switching frequency 675 900 1180 kHz
Voltage for BL FET current sense
(CS_gBL) 0.13 0.15 0.23 Vv
Feedback voltage (FB 0.35 0.4 0.65 \%
Over-voltage thresh \
Vv

Digital Core Volta
Output voltage (V_D) S L &

PWR_SAVE_SPI=H . \Y

MediaTek Confidential Revision 1.0 — Oct 11, 2006 Page 11 of 64
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VD_SEL=L &
PWR_SAVE_SPI=L 1.1 1.2 1.3 \Y,
VD_SEL=H &
PWR_SAVE_SPI=H 1.4 1.5 1.6 \%
VD_SEL=H &
PWR_SAVE_SPI=L 1.7 1.8 1.9 \%
Output current (Id_max) 200 mA
Line regulation 5 mV
Load regulation 30 mV
Digital 10 Voltage
Output voltage (V_IO) 2.7 2.8 29 \%
Output current (lio_max) 100 mA
Line regulation 5 mV
Load regulation 30 mV
Analog Voltage
Output voltage (V_A) 2.7 2.8 29 \%
Output current (la_max) 150 mA
Line regulation 5 mV
Load regulation 20 mV
Output noise voltage f=10 Hz 10100 kHz 50 uVrms
Ripple rejection 10-Hz <freq. < 3kHz 65 dB
3/kHz < freq. < 100 kHz 40 dB
VTCXO Voltage
Output voltage (V_TCXO) 2.7 2.8 29 \%
Qutput; currenty(Itexo_max) 20 mA
LLine regulation 4 mV
Load regulation 4 m\V
Output noise voltage f=10Hz to 100 kHz 50 uVrms
Ripple rejection 10 Hz < freq. < 3 kHz 65 dB
3 kHz < freq. < 100 kHz 40 dB
RTC Voltage
1% stage output voltage 2.65 2.75 2.85 \%
2 stage output voltage (V_RTC) RTC.SEL=H 1.3 15 1.65 V
RTC_SEL=L 1.05 1.2 1.32 \Y
Output current limit (Irtc_max) 1 stage RTC 1.1 mA
Off reverse input current 1 A
External Memory Voltage
Output voltage (V_M) VMSEL=L 1.7 1.8 1.9 \%
VMSEL=H 27 2.8 29 V
Output current (Im_max) 150 mA
Line regulation 8 mV
Load regulation 30 mV
SIM Voltage
Output voltage (V_SIM) VSIMSEL=L 1.71 1.8 1.89 \Y
VSIMSEL=H 2.82 3.0 318 \Y,
Output current (Isim_max) 20 mA
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Line regulation 4 mV
Load regulation 15 mV
Memory Card Voltage
Output voltage (V_MC) VMCSEL=L 2.7 2.8 2.9 \Y

I [VMCSEL=H 2.87 3.0 3.13 Vv
Output current (Im ax) mA
Line regulation mV
Load regulation mV
KP_LED Voltage
Output voltage (V_KP) 4.3 V
Output current (I_KP) 80 mA
R/G/B LED
Source current 1 (I_R/G/B) 8 12 16 mA
Source current 2 11 16 21 mA
Source current 3 14 20 26 mA
Source current 4 16 24 32 mA
USB Voltage

Output voltage (V_4 [ 14 J : \
Line regulation’

Auxiliary Analog Voltage
Output voltage (VA_SW)

N s A ———

Gnereguiaion "7 [ [ 0 D0 Pew [
Loadfeguiaon || ) W Spo T U P T
Output current (Iswa_max)
Vibrator Voltage

Output voltage (V_VIBR)

2.5 SPI Switchable Powers

Table 6: Power Switch Specifications

VB_OUT VBSSEL_SPI[1] =1
VBHSEL =0 VBAT*0.99*0.5 VBAT*1.01*0.5 \%
BHSEL = VBAT*0.99 VBAT*1.01 Vv
ISENSE_OUT
*0.5 Vv
01 \%
MediaTek Confidential Revision 1.0 — Oct 11, 2006 Page 13 of 64
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2.6 Speaker Amplifier

Table 7: Speaker Amplifier Specifications

Datasheet

RMS Power
mwW

THD+N %
PSRR dB
Shutdown current “Speaker On” bit = 0 1 A
Quiescent power supply current VBAT = 4.2 V, no input 4.0 mA
Gain adjustment 0 21 dB
Gain adjustment steps Refer to Table 23, Index 1

(Charger/Speaker Control) 3 dB

2.7 SIM Interface

Table 8: SIM Interface Specifications

Vil (SIMCLK, SIMRST)

Vilsimio

Volsimio Vil=04V 0.42 \%
SIMIO pull-up resistance to Vio 16 20 24 kQ
Interface to 3 V SIM Card

\%
Volclk 0.
Vohclk 1 =-200 pA 0.9*VSIM \%
Vil 04 \%
Vihsio , Vohsio I =420 pA VSIM-0.4 \
lil Vil=0V -1 mA
Vol lol =1 mA, SIMIO <£0.23V 04 \Y
Interface to 1.8 V SIM Card
Volrst 1 =20 pA 0.2*VSIM \%
Vohrst 1 =-200 pA 0.9*VSIM V
Volclk 0.2*VSIM \%
Vohclk \
Vil 4 \Y
Vihsio , Vohsio \%
lil -1 mA

MediaTek Confidential
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Vol llol =1 mA, SIMIO < 0.23 V | | | 04 | v
SIM Card Interface Timing
SIO pull-up resistance to VSIM 8 10 12 kQ
SRST, SIO rise/fall times VSIM = 3, 1.8 V, load with 30 pF 1 us
SCLK rise/fall times FIVSIM = 3 V, CLK load with 30 pF ns

ns
SCLK frequency MHz
SCLK duty cycle %
SCLK propagation delay 30 50 ns

2.8 Charger Circuit

Table 9: Charger Specifications

AC charger input voltage

Gedon wiesod |0 0 4o
73 Girert(ACEhalgi ’... “‘%._:2’
t

Pre-charging

Pre-charging off threshold 3.3
Pre-charging off hysteresis

\
. \
Ao ' fle

Over voltage protectlon threshold (OV) 4.3 V

NO DI

Ginwave
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2.9 Electrical Characteristics Waveform

(V_PWRIN=3.0V-5.0V, Cys= Cyi0=Cym=Cymc=4.7TUF, Cyp=Cyvuse=Cva_sw =Cvrcxo=Cvsim=Cvigr=2.24F,
Cvrexo=Cgpvrer=1uUF, Cyr1c=0.14F, minimum loads applied on all outputs, unless otherwise noted.
Typical values are

CORI
1.814
1.812
— \

O 1810 N VBAT=4.2V g ) VBAT=42V/
5 Y N |
g Ne N 118 AR |
AN RN VBAT=36 5 \\\ VBAT=3.6V
g : NN S \\\ VBAT=3.2V
P VBAT=3.2V 5 \
g — < &
> > > e N

1.804 P

1.802

0 50 100 150 200

1.828

< 1198
£

E12

40 g
Vbat( ba

Vcorets VS. Temp Vumzs vs. Temp

2792
1815
1.810 2788
1.805 ™
o 2 2784 ~
2 3
@ 1,800 T ™~
§ ‘>.c>° 2.780
1.795
s ® ~
2, 1.7% 2 2776 ™~
8 1785 >
>
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40 20 60 80
p(’C)
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Electrical Characteristics (continued)
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Electrical Characteristics (continued)
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Electrical Characteristics (continued)
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Electrical Characteristics (continued)

VIBR18 vs. Vbat V|BR32 vs. Vbat

1.816
1.814
£
E 1812
N
[}
«®
>€_E 1.810 g
9 6 320 /
> =
< 1808 2 319
i | /
> @
1.806 > 3187 /
347
1.804 r
3.0 35 4.0 45 5.0 3-1630 Py 0 " =5
Vbat(V) Vbat(V)
e o Ri 'ect"n vsuFreq
™
o o
z 3;/ 60
g 55 5
g S 55
.&)_’. 50 .%
E 5
- o
4! I
o
0 s L1 g4 |
> \
35 35
30 30
1000 10000 100000 1000 10000 100000
Frequency(HZ Frequency(HZ)
N n c g - IS C hu cu nRtE
350 L— B O ' S
—~ 50 A
All output ON | < L~
. 300 — = /
s — : _—
5 3 vd
= >
8 250 VSIM and Vtcxo OFF, All others ON _% 30 /|
5 - | 3 d
® — S 2
[ [e}
& 0 s /
2 10
150
3.0 5, 4 5

MediaTek Confidential Revision 1.0 — Oct 11, 2006

© 2005-2006 MediaTek, Inc.
The information contained in this document cannot be distributed or reproduced without the prior written permission of MediaTek, Inc.

Page 22 of 64



M o MT6318 PMIC Specification
* MTK Confidential A (E&%)

Preliminary Information Datasheet
Electrical Characteristics (continued)
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Electrical Characteristics (continued)
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Electrical Characteristics (continued)
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Electrical Characteristics (continued)
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3 Pin Assignments

igurdlg: MT6318 TFBGA 96(7x7 mm?) Pin Assignments

:
A -
BAT

A |Lep kp| co+ B B DRV PWRBB |gackip| A
B | voG | VvoR |cskp|Dc ov Ccs_BL (F;S\; BAT_ON B

RTC
C C

GDR

D | UsB | s D

GDR VD_

| vBAT |ISENSE F SPICS | RESET

-
SRCLK
SEL2 SPICK

ISENSE
_ouT

SEL1 SIM

NO DISCLOSURE

Ginwave
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Table 10: MT6188 Pin Descriptions

K7

A9

G9 SRCLKEN | VTCXO and VA enable. High = enable. Low = disable.

H9 SIMVCC | VSIM enable. High = enable. Low = disable.
Indication that Li-ion battery is inserted. High = no

B10 BAT_ON : battery. Low = battery inserted.

B4 DC_ovVv | DC/DC protection input. OV threshold voltage is 1V.

K4 VM_SEL | External memory supply selection. 1 = 2.8V, 0 = 1.8V.
Enable the “pre-charge indication” function.

H3 SELT_EN ! 1 = enable, 0 = disable. (Note1)

co RTC_SEL | VRTC output voltage selection.

1=15V, 0—12V(Note1)

AC-DC adaptor input

D1 USB 1A USB power input
C1 VUSB OA 3.3V USB power output
9
Is reset to normal high after BB has communicated
with the PMIC through the SPI.
Control output to the gate of the external p-channel
D2 GDRVUSB FET for thepUSB chal%er i
H2 SEL1 OA Xé”é%‘;‘éﬁ"i‘:‘p‘& i‘f SSL‘Z?EQZ‘?SZ*‘”“' PO forhe
c? On [Gontel et to e gat of e extemal PHOS for e
SIM Interface
J7 SIMIO 110 Non level-shifted SIM data (3V)
H10 SIMRST | Non level-shifted SIM reset input (3V)
K9 SIMCLK | Non level-shifted SIM clock input (3V)
H8 Level-shifted SIM data (1.8/3V)
J9 Level-shifted SIM reset output (1.8/3V)
K10
Reset
B7
F9 System reset. Low active.
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Power-Related
F1 VBAT 1A Battery input voltage
‘:318‘]58‘]25[)35'3(1:2 AD% PWRIN 1A Power input
J4 VB_OUT OA Battery output voltage. Switchable.
H5 ISENSELOUL, OA ISENSE output veltage. Switchable.
K2 BP/\VREF OA Bandgap reference and bypass capacitance
D3, E3, E4, F3, F4, G3,
03 52 00 7. el g
C3, C4, C6, C7, D4, D6
J10 VD OA Digital core supply
Cc10 VIO OA Digital 10 supply
K1 VA OA Analog supply
E10 VA_SW OA Auxiliary analog supply. Switchable.
H1 VTCXO OA TCXO supply
G1 VM OA Memory supply
K8 VSIM OA SIM supply
G10 VRTC OA RTC supply
K8 VMC 0A Memoryacardysupply
Miscellaneous
E10 VIBR OA Vibratordriver
A3 C1+ A Charge pump capacitor."Positive terminal.
A4 C1- A Charge pump capacitor. Negative terminal.
A2 C2+ A DC/DC output back-up capacitor. Positive terminal.
A10 BAT=BACKUP OA Backupsbatterygpinsfor 2-step;,RTC
Speaker Amplifier
J5 AUDP. 1A Audio positive input
J6 AUDN 1A Audio negative input
K5 SPK+ OA Speaker positive output
K6 SPK- OA Speaker negative output
LED Driver
B2 VOIR IA R LED current driver.
B1 VO G 1A G_LED current driver
C2 VO_B 1A B LED current driver
A1 LED_KP OA KP LED driver
B3 CS_KP 1A KP LED current sensor
Control output to the gate of the external FET for the
AT BLDRV OA backlight DFC))-DC conserter.
B6 CS_BL 1A Voltage sensor input for external BL FET current
A6 FB_BL 1A Voltage sensor input from white LED ballast resistor
SPI Interface
F8 SPICS | Serial port select input
G8 SPICK | Serial port clock input
J8 SPIDAT 10 Serial port /0

Note1:

powering up MT6318 again.

The state of these pins is latched when MT6318 starts up. The state can changed only by powering down and
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4 Introduction

41 Overview

H
This document describes the specifi n
requirements and electri teristics. MT6
GPRS phones and co - phones.

To complete a GSM/GPRS mobile handset, where power saving is a paramount issue, a device that supports power-
related functions and control by the MMI is required. This functional block must support the following main features:

its functional
ultimedia phones,

Low drop-out (LDO) regulators,

Switching DC/DC and charge pump with high operation efficiency and low standby currents,
Power-on reset and start-up timers,

Battery charging circuits,

Thermal overload protection,

Under-voltage lockout protection and,

A. Power source: one Li-ion battery cell

N:IF “e:iif ZINFIDENTIAL

Table 11: LDO Regulators

Noogkrwdh-=

A\ hoore | | [l
2 S ioiminy
3 Digital 10

4 |vA 2.8V 150 mA Analog and mixed signal

5 [VA_SwW 2.8V /3.3V 50 mA Auxiliary analog circuit

6 [VRTC *1.5V/1.2V 0.6 mA Real-time clock

7 |VM 1.8V /2.8V 150 mA External memory, selectable

8 |vSIM 1.8V / 3.0V 20 mA SIM card, selectable

9 |vTCXOo 2.8V 20 mA 13/26 MHz reference clock

10 [vusB 3.3V 20 mA USB IO

11 |VIBR .1 8V /3.2v 200 mA Vibrator

*The VD LDO and VRTC L
e VD r-down modes
that c y t SR e register.

e VRTC output voltage can be configured as 1.5V or 1 2V.
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E. Four LED drivers:

Table 12: LED Drivers

Drives the keypad LEDs

The output current ratings for the above regulators already include a 50% margin on their nominal current

consumption, e.g. if a regulator output is listed as 150 mA, the peak consumption current is 100 mA. In the
active state, the phone consumes peak output current at each regulator, which must be considered for the
thermal design.

F. LCD backlight white LED driver control
To avoid a high-voltage process, only the control part is implemented in this PMIC. The external driver
capability is specified as follows in Table 13.

G. 400 mW single channel audio amplifier

TR CONFIDENTIA

4.2 Terms and Definitions

uma ”"JE d &9 b S I CF l‘

LDO Low drop-out regulator
oV Over-voltage protection, for when the battery voltage exceeds a set threshold.
OVP Over-voltage protection, for when the charger voltage exceeds a set threshold.
PMIC Power management integrated chip
PSRR Power supply rejection ratio
uv Under-voltage

G .
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5 Functional Description

5.1 General [ |

Power management ne of the m m c i | manage tion applies
proper management proced nd control functions h attery, r wer supply. More
specifically, the mana ion is to provi ow il hil ndi ndby/active time

as long as possible.
To describe more clearly the functionality of the PMIC, the operation state diagram of a typical mobile phone is
illustrated in Figure 3. The block diagram implemented in PMIC is shown further below to describe the relationships

between different states.

Figure 3: Power Management State Diagram

PwrKey
Switched on/off Active /
Off, »  Standby,
Charging Charging Charging Charging ,
complete complets 4
Lo T “ PwrKey LTS N
/" Switched on/off 4 potve [
i Off, No \ e Staﬂdby, “,
\_ Charging / \ Charging /
VBAT > 3.3V Charger/ " - T Charger [ Charger Charger
off off on/off on
RTC
Perey alarm
Switched on/off - . RTC alarm
Off Active key-active
RTC
Active
alarm
Pre- SR-CLK-EN
Charging on / -off
New battery Snooze L
attached Active -
uv=1 Alarm uv=1
|
Charger
on/off uv=1 uv=1
Power Off

Note that the above diagram includes many software activities. PMIC reacts to only part of the states. The state diagram
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Figure 4: PMIC Hardware State

PwrKey
Switched on/off Active /
Off, Standby,
Charging Charging

VBAT > 3.3V Charger
on

Switched on/off

Off

Active

A 4

Pre-
Charging

New battery
attached

Charger
on/off

Power Off

Table 14: Phone State Descriptions

rO

< 3.3 V. In this state, only the VRTC LDO is enabled. VRTC is disabled when VBAT < 2.5 V

Switched Off A battery is connected to the phone but the phone is switched off. The battery voltage is higher
than 3.3 V. In this state, VRTC is enabled, and all other LDOs are disabled.

Pre-C

Standby The phone is powered up but the 13 MHz reference clock is disabled, part of the BB chip runs on
the 32 kHz clock. In this state, the VTCXO LDO is disabled; the VD, VIO, VM, VA and VRTC
LDOs are enabled.

Active The phone is powered up and running on the 13 MHz reference clock. All LDOs are enabled, and

the mobile radio task is running.

Active Alarm The phone is woken up via the RTC alarm, and all LDOs are enabled, but only the alarm task is
scheduled. No radio activities are scheduled.

Switched Off, as Iarger connected, the BB chip is actlve and running on the 13 MHz reference
Charging charging software i ch Ied no radio.nor MMI tasks are activated. The LCD
Active,
Charging
charglng status and all normal tasks
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Table 15: Extreme Case Definitions

Under voltage (UV,

Over voltage prote
(OVP)

Over voltage (OV) When VBAT > 4.3 V, a hardware over voltage protection circuit (OV) is activated to turn
off charging. PMIC keeps charging off until VBAT returns to the normal range.

Normally VBAT does not exceed 4.2 V during charging, but if something wrong happens
during charging, OV protects the battery pack from being overcharged.

Thermal overload (THR) |Thermal overload protection function. When phone is in the active state and PMIC reach
the overheating condition then PMIC shuts down completely.

Table 16: LDO Turn On Table

\"
@ z =
14 i ) = U)I
= = < = <
0 0 >
A
7 . v
E | L lor= | i or || Jow
X o) Of 0 g Off
Li{L|L|H|L|X]|L|Off|oOn Off off|  Off Off Off Off
VA_SEL/VB_OUT =0, VA= VD VA_SW =0 Off
H|L|On|On On |USB_PWR| VMC |SIMVCC
Ll L Lk VA_SEL/VB_OUT = 1, VA= VTCXO VA_SW =1, VA
H _
VA_SEL/VB_OUT = 1, VA= VTCXO VA_SW =1, VA
L L X L X VA_SEL/VB_OUT =0, VA=VD VA_SW =0 Off
L| L |oOff - - On |USB_PWR| VMC |SIMVCC| —
VA_SEL/VB_OUT =1, VA=VTCXO VA_SW =1, VA
VA_SEL/VB_OUT =0, VA= VD VA_SW =0 Off
H|L|oOn On |USB_PWR| VMC [SIMVCC
VA_SEL/VB_OUT = 1, VA= VTCXO VA_SW =1, VA
L L X X H On VA_SEL/VB_OUT =0,VA=VD VA_SW =0 Off
L| L |oOff - - On |USB_PWR| VMC |SIMVCC| —
VA_SEL/VB_OUT =1, VA=VTCXO VA_SW =1, VA
H|X| X|X|X]|x|L|of|on Off off|  Off Off Off Off

e ‘X'means either hi

; the-tting does not matter.
e During pre-char
VTCXO)

control bit USB_P l]) hen t to ", the V

drop below 0.3 V within 1 ms. (VUSB output is shunt W|th a1 pF capacnor)

, VRTC, VA and

o

it on/o follows the
output voltage must
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5.2 State Timing

In this section the power on/off, wake up, charging and reset sequences are described in detail. For the following timing

diagrams, the phone s n if‘the x-axis, and the y-axis shows the related signals. The text above represents
the transition events.
ure 9 Po at
Battery  Pwr Key Stand  Pwr Key Charger gwr sz Charger
Set Pressed -By Pressed Plug—in resse Un-Plug
CHRDET
uv —
PWRKEY Min. 055 1 Min. 055 / l in. 0.567
RESET | \_A \ | |
PWRBB /
] /
SRCLKEN / /
VA, VTCXO A
VD, VIO,
VM
Phone | Switch Reset Switch i Reset iActive/{ Stand Stand

Active Stand Pwr- * Switch’ Reset

oft off Seq. -By down  Off Seq.

Off / Seq. Charging -By/ -By
Charging Charging

MInRn CUNFIUENI

Figure 6: State Timing for Wake-up, Paging and Standby

RTC Alarm
RTC Al
Wake-up (12 arm X Charger
Battery Wake-up Paging Charger Pwr Key
Set Snooze Wake-up Plug-in  Pressed Un-Plug
Or off
CHRDET
uv /
ov [
PWRKEY — [ : Min. 0.55/]
RESET JA_ i ? / L
PWRBB /
A \/
SRCLKEN | /
VA, VICXO \
VD, VIO, \
VM
Switch Active Reset .
Stand Stand Active/
Phone  Off Reset Alarm gyirey  Sed. Bn . Ban . SC'IV; .
Seq. . -BY  Active “BY  Active/ witch  Syitch :
Off q Off Active L off Switch
Al Charging ~© Off/
arm Seq. Charei Off
/Active arging
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Figure 7: Charger State Timing

Datasheet
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5.3 PMIC Functional Blocks

To describe each block of the PMIC in detail, the overall hardware block diagram of PMIC is depicted in Figure 9. More
detailed descriptions for each sub-block are provided in the following sections.

Figure 9: PMIC Block Diagrams

[
<
- zao
uUsB o oo ER=)
AC n ? 0 <<
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H Booster > ——p
CS BL «¢ : Control ”| 2.8/3.0V, 250mA : vme
FB_BL : i
DC_OV H VSIM_S% SIM LDO 4—5— \Slg\:l;nlcc
VIBR i | Vibrator LDO VIBR_ON 1.8/3.0V, 20mA :
4 1.8/3.2v,200mA [€ :
.8/3.2V, m. v Control VUSE LDO
- 3.3V, 20mA ——» V_USB
LED_R/G/B => RGB current
' sinking (20mAx3) Charge H
c1+C1 ff——! Pump KP current : LED_KP
c2+ : 80mA source (80mA) : > CS_KP
SsT : B sw BT
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5.3.1 Charger Circuit

The charger circuit in PMIC is mainly comprised of 3 sub-functions. Figure 10 shows the block diagram of the charger in
detail.
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Figure 10: PMIC Charger Block Diagrams
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5.3.1.1 Charger Detector

nses { ) ither a standard AC-DC adapt: SB conngctio he
ltage is g e- in reshol ing pr triggered. T ctor
input voltages tha er parts of the' P ;i.e. if an'excess cha e is detected (>'9.0 V),

charger detector stops the charging process to avoid burning out the whole chip or even the whole phone.

ch
ter,

If both AC and USB chargers are detected, the charging source uses the AC source.

When theN @ argelit SB).is detecte a ﬁﬁtun\R« active (pull
LOW). The'IN also"active wi e AC or reg is d.“The P se to HIG B chip
5.3.1.2 Charger Control

reads the PMIC through the SPI.

When the charger is on, this block controls the charging phase and turns on the appropriate LDOs according to the
battery status. The battery voltage is constantly monitored: if the voltage is greater than 4.3 V, charging is stopped
immediately to prevent permanent damage to the battery.

In CC mode, several charging currents can be set by programming Register 1 [2:0]. When AC charging, the charging
current can be up to 8 en USB charging, the charging control first clamps the charging current to 87.5 mA.

After the BB communicates with the USB if the po cl i c s 450'm B sets the register
via SPI, and the PMI a the char itto 45 or'mor: t o Table 25.
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The BB can disable the USB task by setting Register 1 [1] (USB_PWR) to 0 via the SPI. After the USB regulator shuts
off the USB host is virtually disconnected while the charging process resumes its previous state. If the phone is in the
switched-off state before USB power is inserted, the BB must wake up to determine the USB power class.

The other case is when
must determine the
allows the user to uti

eis "he switched-on state before USB power is inserted. The already-awake BB

a I or B data transfer tion. The MMI
bedabove.
Due to process variatio c mpensate for ation, an offset

value is set in the PMIC. The PMIC reads this compensation value and applied the charging current offset when the
phone is in the charging state. This compensation value may be calculated during the phone production calibration
process, or it may be constantly observed by the BB while the phone is charging. The offset value is set by the BB
software (Register 10 [2:0]).

5.31.3 Control for Pre-Charge Indication

The PMIC provides 2 control signals SEL1 and SEL2 for the application that shows pre-charge status on the LCD. In
normal cases, VBAT is selected (SEL2 turned on) as the power input to the PMIC.

Under batte i
power nor
status. Ho t

SEL1 is turned on only in the pre-charging state, SEL1 and SEL2 must not be turned on simultaneously at any time.
During the pre-charging state, when VBAT passes 3.3 V, the PMIC switches SEL1 off and SEL2 on to have the VBAT

MIKTONFIDENTIAL
NO DISCLOSURE

Ginwave
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Table 17: SEL1 and SEL2 Settings for Each Phone State

Not Charging
Switched on, X
idle .

VBAT = 3.3V [Software shutdown

PWRIN = 2.9 V |PMIC shutdown
Switched on, X VBAT > 3.3V [Talking
talking (Not charging) VBAT =3.3V |Call dropped - low battery

warning every 30 s
Powered off, X X X
switched off (Not charging)
Switched On, Charging
Switched on, Normal charging VBAT 23.3V |Talking SEL2 on A different
talking CC mode charging [VBAT <3.3V |Call dropped - return to idle charging
Switched on drma qifig = w 1N idle current can be
W VW N N — d via the
Switched O
Powered off Pre-charging CC mode
charging at

arging

2 on.
During this
transient,
pre-charging
is ongoing.

selected via the
SPlin CC
mode.

When charging the PMIC uses GRVAC and GDRVUSB pins to control the current flow through the external MOSs, and
at the same time maintains the current control loop by sensing the voltage drop ISENSE across the external current
sensor resistor (0.2 Q). Note that the charging current limit is 450 mA for USB and 800 mA for AC.

Battery charging states include No Charge mode, Constant Current (CC) charge mode (pre-charge, constant current),
and Constant Voltag m@de (Figure 11). No matter what state the phone is in, the PMIC charger handles

e
T - ﬂI tnn Wrasv le
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Figure 11: Charging States Diagram

Pre-Charge «<» CC
Charge is set by
software checking

CC Charge Mode

-~ ~
VBAT<3.0V N

VBAT voltage. X ! cc Charge CV=0 (<3.85V)
’/ \‘ \ ,
- N -
\Pre Charg:i_/z

TR e 5 CV=1 (>4.2V)

CHR-DET=1
BAT_ON=0
CHR_EN =1 CHR _DET=1
V=0 BAT_ON=0
CV'=0(<4.2V) _EN=

CV Charge Mode

CV=1(>42V)

In No Charge mode,
BB resets all SPI
settings which were
set by BB before.

PMIC remains in CV
mode charging until
BB stops charging by
setting CH_EN=0.

BB sets CH_EN=1
after receiving the next

INT, or VBAT < 3.85V
(or TBD).

7 VoK'V 58 1 1% N0

No Charge Mode

CHR_DET w/o BAT, or
BAT w/o CHR_DET, or
OV, or CHR_EN=0.

Table 18: Charger State Transition

CHR_DET=1,CV =1, CV Charge mode
BAT_ON=0

CC Charge CHR_DET =0
BAT. ON =

No Charge mode

CC Charge mode

Note: CHR_DET is internal used bit in PMIC, which is related to USB_DET or AC_DET according to the table in below:

Table 19: CHR_DET Internal Bit

0 0 No charging
USB regulator for charging
AC f i
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The BB can stop the charging by setting CHR_EN (Register 1 [7]) to 0 via the SPI, this means that although PMIC
handle the charging process automatically, BB is the true master to manage the charging process. This control
mechanism allows the BB to command the PMIC doing elegant trickling charging if necessary.

Pin BAT_ON (Register
designated to block t
the battery might ca
on.

S of-e charger immediately if the pin goes high (> 2.5+0.1 V). This function is

arg putin c attery i i lly e i i he disconnection of
the voltage ur a i ';ﬁ ion can be turned

Note that UV is the internal signal that indicates the too-low condition of the battery voltage. The high-to-low UV
threshold can be set in the 2-bit UV_SEL register with 2.9V/2.75V/2.6V/2.5V settings. The low-to-high threshold UV is
3.2 V. The hysteresis prevents the state from bouncing back and forth between pre-charge and other states. Recall that
UV serves as the under voltage lock up signal (Figure 4). When UV=1, the battery is too weak to sustain an eligible
phone call, therefore the PMIC moves into the powered-off state. To provide a pleasant user interface, in the switched
on condition, the BB chip monitors the battery voltage: once VBAT is less than 3.3 V, the MMl issues an alert sound
and/or displays a battery low message on the LCD to inform the user. For phones using this PMIC, the alert sound may
be any user-specified chime rather than by traditional alerter.

Table 20 shows the charging states, and their responses to various conditions.

- 4
( rging
CV charging H H L H L Monitor CHR_DET
Pause charging L H X X L No charge; keep the current state.

(For BB to emulate trickle charge)

between charge modes in events such as a surge of current demanded.

Ginwave
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Figure 12: I-V Curve of Li-lon Battery Charging

1.0A —

< AC
05A | | 3 ‘
Charge Current

Battery Voltage >
VBAT

Li-ion Cell Voltage

Any state

50mA

4.2V L

3.3V

Time

CV Charge
Charging Complete

. CcC
Pre-Charging Charging

No charging.

On Power off Use USB to start pre-charge and turn on USB regulator. No matter what power class
the USB attached can rowde PMIC charges the battery with constant pre-charge
off
class. After the BB sets the approprlate current I|m|t then the PMIC starts normal
charging procedure and BB runs the charging management task to display the
charging state.
Switch on Use USB as the charging source First initiate the USB function to determine the

On ff Power off p
(VTCXO VM, VD VIO, VA) LDOs. BB runs the charging management task to
display the charging state.

Switch off Turn on (VTCXO, VM, VD, VIO, VA) LDOs. BB runs the charging management task
to display the charging state.
Switch on Follow normal charging procedure.

On On Power off Use AC to start pre-charging. Can also use SEL1 to select the AC charger source for
PWRIN. Turn on (VTCXO, VM, VD, VIO, VA) LDOs. BB runs the charging
management task to display the charging state. Turn on the USB regulator.

Switch off Use AC as the charging source. Turn on (VTCXO, VM, VD, VIO, VA) LDOs to start

Note: The LDOs (V g
and RGB can be turned on via BB through SPI.

nor-l charglng procedure BB runs the chargmg management task to display the

SB regulator is

r drivers like BL
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5.3.2 Low Dropout Regulator (LDOs) and Reference

The MT6318 integrates eleven LDOs that are optimized for their given functions by balancing quiescent current, dropout
voltage, line/load regul e rejéction, and output noise.
1. Digital Core L

i Ialhn ZW/ia Mt age selection based
on the supply volta mentof BB chipse e als s 1. 0.9V pc down modes that

The digital core
can be controlled either by the SRCLKEN pin or by the PWR_SAVE_SPI software register (Register 8 [5]). The
digital core LDO supplies the BB circuitry in the handset, and is optimized for a very low quiescent current.

2. Digital 10 LDO (VIO)
The digital IO LDO is a regulator that sources 100 mA (max) with a 2.8 V output voltage. The LDO supplies the BB
circuitry in the handset, and is optimized for a very low quiescent current. This LDO powers up at the same time as
the digital core LDO.

3. Analog LDO (VA)
O supplies the

The analog LDO is a regulator that sources 150 mA (max) with a 2.8 V output voltage. The LD
analog tl e i w frequency ction to ripple
coming F I 1217 ‘ )

4. TCXO LDO (VTCXO)
The TCXO LDO is a regulator that sources 20 mA (max) with a 2.8 V output voltage. The LDO supplies the temperature
compensated crystal oscillator, which needs its own ultra low noise supply and very good ripple rejection ratio.

MIK CONEIDENTIAL

charges a backup battery on the BAT_BACKUP pin to ~2.6 V. Also, when the battery is removed, the first stage
prevents the backup battery from leaking back to VBAT. The 2" LDO regulates the 2.6 V supply toa 1.5V/1.2V
optional RTC voltage. The RTC voltage can be set by the RTC_SEL pin while the BB is alive; the setting is retained

while i ed do en th u fully ch f ku It
reve e ang @ d perating current s : ock for ev: 0 with
the abse o} ain batten

6. Memory LDO (VM)
The memory LDO is a regulator that sources 150 mA (max) with a 1.8 V or 2.8 V output voltage selection based on
the supply specs of the memory chips. The LDO supplies the memory circuitry in the handset, and is optimized for
a very low quiescent current. This LDO powers up at the same time as the digital core LDO.

7. SIMLDO (VSIM)
The SIM LDO is a regulator that sources 20 mA (max) with a 1.8 V or 3.0 V output voltage selection based on the
supply specs of su i ident'ﬁmodule (SIM) card. The LDO supplies the SIMs in the handset, and is controlled

0O
The memory card gulator new a \MoEage selection. The

LDO supplies the memory card (MS, SD, MMC) in the handset, and is controlled independently of the other LDOs.
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9. Auxiliary Analog Circuit LDO (VA_SW)
The auxiliary analog circuit LDO is a regulator that sources 50 mA (max) with 2.8 V or 3.3 V output voltage
selection based on the VA_SW_SEL register setting (Register F [7]). It can be switched on/off by register control.

Tl utput on/off
e \ VUSB output
11. Vibrator LDO (VIBR)

The vibrator LDO is a regulator that sources 200 mA (max) with a 1.8 V or 3.2 V output voltage selection based on
the VIBSEL register setting (Register E [1]). This LDO can be powered on/off by register control (Register 8 [0]).

10. USB IO LDO (V
The USB IO LD
follows the contri
voltage drops belo

12. Reference Voltage Output (VREF)
The reference voltage output is a low noise, high PSRR and high precision reference with a guaranteed accuracy of
1.5% over temperature. The output is used as a system reference in MT6318 internally. However for accurate specs of
every LDO output voltage, avoid loading the reference voltage; only bypass it to GND with a minimum 100 nF

capacitance.
\ )
d \ J N )/
5.3.3 S
PMIC provides 4 independent drivers. Three of them use an identical structure to drive 3 differen s (R, G, B). The

fourth is dedicated to driving the keypad LEDs. The reason for separating the LED drivers into 2 groups is phone feature
oriented. First, for the colorful backlight display when a call is incoming, three independent drivers can be used to blend

MTK-CONFIDENTIAL

The first common block for the keypad (KP) and R/G/B LED drivers is a switching capacitor type DC/DC (charge pump
circuit) that boosts VBAT to 4.5 V (note VBAT < 4.2 V). This charge pump circuit features a driving capability control

option for reduced current consumption and start-up inrush current.
The KP L e am f % k ityp ator available to s @ 4 par: L xternal
ballast resistors are heces and.seria e h butien d back PMIC.

Moderate variations in light intensity for different LEDs in the KP is not a critical issue, therefore this configuration is
simpler and saves the PMIC on pin count.

The R/G/B LED drivers are 3 identical current regulators (Figure 13). The 3 external LEDs connect their anodes to
VBAT and their cathodes to 3 pins of the PMIC (LED_R/G/B). No ballast resistor is needed for these 3 LEDs; each
current regulator is capable of setting its current to 12, 16, 20 or 24 mA via the control registers (Registers 3~5 [6:5]).

Ginwave
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Figure 13: LED Driver Block Diagram
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1u/25V
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SPIDAT } i Vo =4.3v
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FB H — i
VBAT v
45V —MCNTL RGE
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: Vo B [ it
o2 P0G S
- - Vo G | =it
o Dim_1 —p{ PD_ R Vo R [ £::
20 e i
1uF/X5R —— 4.7uF Adjustable

Current Gauge
(12,16,20,24) mA

. BB AT R

The backlight (BL) driver control is responsible for controlling the external boost DC/DC converter, which is required to
drive up to 6 white LEDS (2 legs, 3 in series). BLDRV connects to the gate of the external MOSFET, CS_BL senses the

re t OSF d FB e theyv p a orbacl IC for li
control. \/ helps prevent @ f utIt.

5.3.5 Dimming Control

Brightness can be controlled by programming the MT6318’s internal registers to change the driver’s output pulse duty

- NQ-DISCLOSURE

For all drivers, the output duty cycle is adjusted by selecting the corresponding driver's PWM_D value according to the
following relationship:

5.3.5.1

(R/G/B/KP) PWM duty cycle = (PWM_D + 1) low’s, and 32 - (PWM_D +1) high’s;
where PWM_D ranges from 0 to 31.

5.3.5.2 Frequency

For R/G/B and KP, the queney is changed by adjusting Register 9 [3:0] DIV value. All 4 LED drivers share the
same DIV setting. T tput eney is d by:

where DIV ranges from 0 to15.
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For BL, the output frequency is changed by adjusting BL_DIV (Register 9 [7:4]) and also Bypass (Register 7 [5]). The
output frequency is governed by:

When bypass =

[ |
B M frequency.= / (BL_DIV#1)/
~A3lIWwave
(BL) en k / (BL_DIV+1) /

where BL_DIV ranges from 0 to 15.

5.3.6 Battery Voltage Monitor

PMIC outputs both VBAT and ISENSE voltage to VB_OUT and ISENSE_OUT pins. In addition, the divide-by-two option
is supported. This function facilitates monitoring of the VBAT and ISENSE voltages by the BB, to control the charging

process.
5.3.7 i A J \J
The speake n \ rﬁ‘ e-‘ ut. ier is
controlled 2 u C Refer to Register 1 for t

s/interface allows the BB to wri

proprieta t. The descri rthe

5.3.8 SPI
| es a 3wir ace to'con > the BB is bi-directional s
ds to and tatus from e bus p! mploys ¢ b
S are listed’in T: 22.
Table 22: SPI Definition
BIEI e BT
ol BBLca VG, Séii e
Active low BB = PMIC PMIC SPI bus selection

When SPICS goes low, this bus is active. The BB transfers the 4 register index bits followed by a read/write bit, then
waits 3 clock cycles for the PMIC SPI state machine to decode the operation for the succeeding 8 data bits.

The state machine counts for 16 clocks to complete the data transfer. If fewer than 16 clocks are received during the
time that SPICS = 0 then only part of the data has been transferred. On the other hand, if more than 16 clocks are
received, the extra data is ignored.

fte”ne SPICS is asserted low.

nwave
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Figure 14: SPI Bus Timing
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Ginwave

MediaTek Confidential Revision 1.0 — Oct 11, 2006 Page 49 of 64
© 2005-2006 MediaTek, Inc.
The information contained in this document cannot be distributed or reproduced without the prior written permission of MediaTek, Inc.




M

a

MT6318 PMIC S

MTK Confidential A (EE%)

Preliminary Information

pecification

Table 23: Register Control Table

Datasheet

PWRKEY
CcVv CHRG_DIS
0 Charger _DEB -
Status R
Charger / S_D1 CLASS_DO
1 Speaker RW
Control 0 0
LDO VD VA VM VRTC VTCXO VSIM AUDIO_SEL | DIM_CK_ON
2 Status R R R R R R RW RwW
R LED ON CURLIM1 CURLIMO PWM_D4 PWM_D3 PWM_D2 PWM_D1 PWM_DO
3 - RW RW RW RW RW RW RW RW
Driver
0 0 0 0 0 0 0 0
G LED ON CURLIM1 CURLIMO PWM_D4 PWM_D3 PWM_D2 PWM_D1 PWM_DO
4 - RW RW RW RW RW RW RW RW
Driver
0 0 0 0 0 0 0 0
B LED ON CURLIM1 CURLIMO PWM_D4 PWM_D3 PWM_D2 PWM_D1 PWM_DO
5 - RW RW RW RW RW RW RW RW
Driver
6
D PWM_DO
7 RW
| 0
PWRgngE VA_SEL vMC VSIMSEL | SPEAKER | VIBRATOR
Rw [ R AR
0 0
vV_ X
Dim Cloc| TR RW
0 0 0 0 0 | 0 0 0
Charger Reserved Reserved Reserved Reserved OV_SPI_CLR | CHOFSTI[2] CHOFSTI[1] CHOFSTIO0]
A Control 2 RW RW R:N
[0 Reserved
B Rv N
O o A e
LDO_ Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
Cc TEST1
_EN
LDO_ Reserved Reserved INT_DRV RESET_DRV Reserved Reserved Reserved Reserved
D TEST2 RW RW
—EN 1 1
Charge |[PUMPCLCTRL|PUMPDSEL_1|PUMPDSEL_0|PUMPSSEL_1|PUMPSSEL_0| Reserved VIBSEL |USB_CHR_EN
E Pump RW RW RW RwW RwW RW RwW
Control 0 1 1 0 0 0 0
VBSSEL_ VBSSEL_ PUMPDELAY | PUMPDELAY
E Ext VA_SW_SEL SPI{1] SPI[0] VBHSEL VMCSEL Reserved 1] 0]
xwas | grw |, RW | RW RW RW RW RW
1 1
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Table 24: Register Index 0: Charger Status Register

Register Index 0: Charger Status (Read Only)

Charger OV has not occurred (AC < 9V)
Charger OV has occurred (AC > 9V)

D6
D5
1 Battery is not connected
D4 AC_DET 0 AC power not detected
1 AC power detected
D3 USB_DET 0 USB power not detected
1 USB power detected
D2 PWRKEY_DEB 0 Debounced power key is asserted.
1 Debounced power key is not asserted.
D1 cv 0 Not in CV mode.
1 In CV mode.
DO CHRG_DIS 0 Charging.

ot rgin

Note:

Table 25: Register Index 1: Charger/Speaker Amplifier Control

Register Index 1: Charger/Speaker Control

arging
D6~D4 |AMPGAIN[2:0] 0~7  |Speaker amplifier gain setting 0~21 dB (Default = 000)
D3 USB_PWR 0 Turn off USB regulator (Default)
1

3 Charge current clamp to 225 mA
4 Charge current clamp to 300 mA
5 Charge current clamp to 450 mA
6
7

Charge current clamp to 650 mA
Charge current clamp to 800 mA

Ginwave
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Table 26: Register Index 2: LDO Status
Register Index 2: LDO Status (Read Only)

VD
D6 VA
Analog LDO on
D5 VM 0 Memory LDO off
1 Memory LDO on
D4 VRTC 0 RTC LDO off
1 RTC LDO on
D3 VTCXO 0 13/26 MHZ VTCXO LDO off
1 13/26 MHZ VTCXO LDO on
D2 VSIM 0 SIM LDO off
1 SIMLDO on
D1 AUDIO_SEL 0 FuIIy-dlfferentlaI speaker ampllfler input

Power on
Current I|m|t =12 mA (Default)

Table 28: Register Index 4: G LED Driver

Register Index 4: G LED Driver

D7 ON 0 Power down (Default)
1 Power on
D6~D5 ‘ Current I|m|t =12 mA (Default)

D4~D0
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Table 29: Register Index 5: B LED Driver
Register Index 5: B LED Driver

Power down (Default)
Power on

D6~D5 |CU

D4~D0 |PWM_D(4:0) 0~31 |Duty cycle = (PWM_D(4:0)+1)/32 (Default = 0)

Table 30: Register Index 6: KP LED Driver
Register Index 6: KP LED Driver

Power down (Default)
Power on

Table 31: Register Index 7: BL LED Driver

Register Index 7: BL LED Driver

D6 Reserved
D5 BYPASS 0 No bypass (Default)
Bypass divide-by-25 counter.

When bypass = 1, PWM frequency

Ginwave
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Table 32: Register Index 8: Miscellaneous

Register Index 8: Miscellaneous Driver

Auxiliary analog output switch on

D5

PWR_SAVE

VD = normal voltage output

If 1.8 V is selected as Vcore voltage, then when PWR_SAVE = 1,
and SRCLKEN =0 (i.e. the BB enters sleep mode), the Vcore is
switched to 1.5 V.

If 1.2 V is selected as Vcore voltage, then when PWR_SAVE = 1,
and SRCLKEN = 0 (i.e. the BB enters sleep mode), the Vcore is
switched to 0.9 V

D4

VA enable signal determination, same as VD (Default)

VA enable signal determination, same as VTCXO

D3

VMC power off (Default)

Audio amplifier power on

Vibrator driver power off (Default)

R,GB,KP frequency division control (Default = 0)

Table 34: Register Index A: Charger Control_2

Reserved

Register Index A: Charger Control 2

D3

OV_SP

When written with 0, clears OV condition.

D2~D0
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Table 35: Register Index B: Bandgap Settings

Register Index B: Bangap Settings

Set UV falling threshold voltage to 2.50 V (Sync. with DDLO)

D1 Reserved
DO Reserved

Table 36: Register Index C: LDO Test 1 EN

Register Index C: LDO TEST1 EN

D7~D0 |Reserved

Note: For LDO_TEST1 and LDO_TESTZ, the pin combination must be: (TEST_MODE = 1) AND (SIMVCC =1).

D4 RESET_DRV Set Reset pad driving strength (Default = 1)

D3~D0 |Reserved

NOtND01 anDTrs pci Lion OTSﬂ)RIE= ’
Table 38: Register Index E: Charge Pump

Register Index E: Charge Pump Control

D7 PUMPCLCTRL 0 Charge pump control signal (Default = 0)
1
D6~D5 |PUMPDSEL[1:0] 3~0 Charge pump control signal (Default = b’11 = 3)
D4~D3 |PUMPSSEL[1:0] 3~0 |Charge pump control signal (Default = 0)
D2
D1
DO
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Table 39: Register Index F: Extras

Register Index F: Extras

D7 VA_SW 0 VA_SW = 2.8 V (Default)
= 1 VA SW=33V

D6 VBSSEL_SPI[1

D5 VBSS

ISENSE_OUT enable
VB_OUT = 0.5*VBAT: ISENSE_OUT = 0.5*ISENSE_OUT (see Note)
VB_OUT = VBAT: ISENSE_OUT = ISENSE_OUT

VMC=2.8 V/ (Default)

VMC=3.0 V

D4 VBHSEL

D3 VMCSEL

~[o|=|o|=]ol=] ]

D2 Reserved
D1~D0 [PUMPDELAY[1:0]

Charge pump softstart time delay = 600 ys (Default = 3)
Charge pump softstart time delay = 500 ys
Charge pump softstart time delay = 400 us
Charge pump softstart time delay = 200 ys

Note: 0 f ) ) )
a‘e 400, 6 changes
t to alue.
. hen _PUM or a reset is asserted, PUMPDSEL reverts back to the default value b’11.
L_SPI<1:0> tion blocks:
M LANFMYENTIAL

O|=|N|W

Charger
¢ VBSSEL<D> VBHSEL
T IsENSE T e
™ S » ISENSE_OQUT
1
VEISSEL<1> i
VBAT 1 Lossl
S . » VB OUT
+ e e
== 100k < 100k<  VBHSEL
S
~ 77
1
— :
100k < 100k
MT6318
‘ o r——— E
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5.5

Connection to the Baseband
The following schematic illustrates a typical application for this PMIC to connect with an MT621X BB. Refer to the

application paragraph (Section 6.2) for other possible connections.

A I Figure 16: Connection to the BB

rrrrtrrtt

Datasheet

BB Chip

VD VUSB VA VIO VRTC VTCXO VM VSIM VMC Reset
Reset R
= q INT Interrupt INT
UsSB SPI interface SPI
> BMIC SPI |« >
i CORVAC PWRBB BB _Wakeup
GDRVUSB <
aé E 'SRCLKEN SR _Clk_En
SEL 1 BAT_ON ISENSE_OUle PWR_KEY Keypad N
{EI | lcharg  SIM VBAT vg out J
ISENSE A A A I y /
[0z SEL2 | SIMVCC SIMSEL
VBAT ISENSE_OUT Aux ADC_0 |
VB OUT Aux_ADC_1
Battery Bat-Tem =
L Pack ~eme Aux_ADC_2
B NTC >
SIM
v

NO DISCLOSURE

Ginwave
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6 MT6318 Packaging

6.1 Package Di [ |
Based on the curren count and rd cl
See the next page for package dimensions

ave

B B A Mk
MTK CONFIDENTIAL
NO DISCLOSURE
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6.2 Application Examples

A typical application example is shown in Figure 18. Main features are listed as below:

H
1. Charging AC=DC
2. Shows ch du charging th a power.
3. Supports memo rd.
4. Supports Cla io amplifier for ud aker.
5. Supports up to 4 white LEDs for the main LCD backlight.
6. Supports up to 300 mA for flash LEDs.
7. Supports 3 independent LED drivers (any color).
8. Supports dim control for all LED drivers.
9. Battery removal protection.
Figure 18: Application Example
AC o
B
GDRVAC USE AC ®m ¢ =
o ¢ =
GDRVUSB Ze g ‘
SPICK,SPIDA,SPICS SPICK,SPIDA,SPICS
RESET RESET
SIMVCC GPIOSO%
SIMSEL GPIO(O!
SIMIO,SIMRST,SIMCLK SIMIO,SIMRST,SIMCLK
VD,VIO,VA VDVIOVA  Gpio(o)
ISENSE VM
VRTC
PMIC viexe BB
VBAT sz_a —>
AUDF AUDOUTP
AUDN AUDOUTN
VB_OUT AUXADINC
Isense_OUT AUXADIN’
SEL: LED_KF oklht 498
SEL- :;
CS_KF
PWRIN - **
——> | BAT_ON
——| DIMCK —
VMSEL GPIO(O)
VSIM
CHRDET EINT
SRST VBAT
SIo <
iy b VRE
(of VO_R
T VO G MC  KEYPAD
cos VO_B
VMC I
2 SPK+ SPK- VIBR PWRKEY
ibr:
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Appendix

BAT_ON Functional Circuit Example (with BAT Temperature Sensor)

Figure 19" BATRON ConnéctiomwithiBattery Temperature\Sensor Examiple

A }_
it -
= i
{5‘ | corvac § | AC/USB -
1
i Charger !
; Detector !
1
h 4 ISEMSE 1 and '
i Control !
1
§ 0.2 ki2 : F 3 F 3 :
1
veaT | I
T
o i 25% | BB
1 Threshold : BAT_On Temp
! — ADCin
— 1 L
' !
i i
I ! i 24 k2 NTC
: : 10 kG
1 1
T =
1 1
1 : Battery
Figure 205 CHG/BAT State Diagram
Hote:
CHE with BAT =3 34 GDRWAC decide by BAT_OM
SEL 1 iz aff SEL1 fSEL2 decide by CHG & YBAT
SEL 2 iz on
Display Mormal Charging
GDRYAC in Mormal Charging
CHG onfioff (in CCJCV ar stop) BAT onfoff
CHG only
SEL 1 turned on
BAT-only
Mor mal operation SERa turr!ed a1
SEL 1 iz off GDREVAC iz off
SEL-2izon Dizplay Mo Battery
Mor mlhdisplay WHAT passes 3.3 ¥ Phone iz turned off
BORVACis off if it weas on originally.
BAT anfaff
CHG with BAT = 3.3 %
CHE onfoff ZEL 1 turned an
SEL 2 turned off
Dizplay Pre-Charging
GDRYAC D Pre-Charging
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