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1 Introduction
The recommendations for external components used for 
a reference or application design implemented with the 
MC13783 are outlined in this document. The MC13783 
is a power management and user interface (PMUI) 
integrated circuit that can be used in Freescale's 3G 
cellular platforms or other portable handheld 
applications such as non 3G protocol cellular, gaming 
devices, personal media players, remote controlled toys, 
etc. 

The purpose of this application note is to provide the 
suggested parts list to design with the MC13783. The 
parts listed are suggested, but not mandated. Other 
suitable parts may be available or even preferred for 
application optimizations. It is recommended to follow 
the guidelines of the MC13783 data sheet and to utilize 
conventional judgment on part selection as well as for 
component placement and board layout.

External Component Recommendations for 
the MC13783 Reference Design

by: Power Management and Audio Application Team
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2 Application Block Diagram 
Figure 1 is a typical application diagram of the MC1378 3 with its functional components. Refer to 
Section 3, “Recommended External Components”, on page 3 for the recommended external components 
parts list.

Figure 1. MC13783 Application Block Diagram 

IO Supply

From Touch Screen

IO Supply

1u

H
an

ds
et

 
Ea

rp
ie

ce
H

an
ds

et
 A

le
rt 

/ 
Lo

ud
sp

ea
ke

r

H
ea

ds
et

 J
ac

k

To External 
Audio

H
an

ds
et

 
M

ic
ro

ph
on

e

220n

Optional External Audio

From 
External 

Audio

220nF

To/From
SSI

Primary
MCU

To/From
SSI

Secondary
MCU

Primary 
MCU

SPI

General Purpose
ADC Inputs

From MCU

From System 
Clocks

Headset
Microphone

BP

To Optional Discrete Left
Channel Loudspeaker Amp

10n

47K

1.5n

220n

Secondary 
MCU

SPI

220n

220n

220n

220n

Optional 2nd 
Handset  

Microphone

From Battery Thermistor

Pulse Output

Optional External Audio

To MCU

Filter

Filter

To Application

Supply by 
BOOST or BP

100n100n

1u100n
100m20m

1u

10u

To Optional Dual 
Path BP Regulator

BP

Charger 
Input

2u2

BP or
CHRGRAW

Supply by BOOST

100nTo
MCU

To GND
or VATLASMain 

Battery

470m

18p

2222

To/From USB Cable

1u 2u2

BO
O

ST

Ac
ce

ss
or

y
Au

x 
Sw

itc
h

To GND
or VATLAS

To/From MCU

To/From MCU

To 
MCU

On/Off 
Button

To GND
or VATLAS

18p

32.768 KHz 
Crystal

Fr
om

 

Pull Up

470m

SE
C

IN
T

Power 
Fail 

Detect

BP

PWRFAIL

R
ES

ET
B

R
ES

ET
B

M
C

U
W

D
I

ST
A

N
D

BY
SE

C

Switchers

ADREF

ADTRIG

GNDADC

ADIN7

TSX1
TSX2
TSY1
TSY2

MUX

Touch
Screen

Interface

10 Bit
A/D

A/D Result 

SPI
Arbitra

tion

Primary
SPI

Interface

Secondary
SPI

Interface

PRICS
PRICLK

GNDSPI

PRIMISO
SECVCC

SECCS
SECCLK

SECMOSI
SECMISO

Primary SPI
Registers

Secondary SPI
Registers

Config
Reg

Combinational Logic

Shift Register

A/D 
Control

PR
IIN

T

C
LK

32
K

XT
AL

1

XT
AL

2

G
N

D
R

TC

Shift Register

To Interrupt Section

LE
D

M
D

1

Memory 
Hold

LICELL

VBKUP1

External 
LDO 

GPO's

GPO1
GPO2

PRIVCC

 RTC

GNDSW1B
SW1BFB

SW1BOUT

SW1AIN
BUCK 1A
500 mA

SW1BIN
O/P

Drive
BUCK 1B
500 mA

GNDSW1A
SW1AFB

SW1AOUT

GNDSW2B
SW2BFB

SW2BOUT

SW2AIN
O/P

Drive
BUCK 2A
500 mA

SW2BIN
O/P

Drive
BUCK2B
500 mA

GNDSW2A
SW2AFB

SW2AOUT

GNDSW3
SW3FB

SW3IN
SW3OUTO/P

Drive
BOOST
350 mA

VINAUDIO
VAUDIO

O
N

2B
O

N
1B

PU
M

S1

Li Cell 
Charger

SIMEN
ESIMEN
VIBEN

VAUDIO Pass 
FET

VIOLO Pass 
FET

VIOHI Pass 
FET

VDIG Pass 
FET

VRFDIG Pass 
FET

VRFREF
VRFCP
VRFBG

Pass 
FETs

VSIM
VESIM

Pass 
FETs

VVIB Pass 
FET

VGEN Pass 
FET

VRF1

VRF2

VMMC1

VMMC2

Regulator 
External 
Enable 
Control

Monitor 
Timer

O/P
Drive

32x PLL

32 kHz 
Crystal 

Osc

PU
M

S2
PU

M
S3

O
N

3B

ST
AN

D
BY

P
R

I

R
EF

AT
LA

S

VATLAS 
Gen

GPO3

To Trimmed 
Circuits

SPI

Control 
Logic

Trim-In-Package

A to D

Input
Selector

Microphone 
Bias

Rbias

Rbias

Rbias

Detect

Input
Selector

Detect

PGAm

Arx

Mixer
&

Mono
Adder

&
Selector

Selector

Router

A to D

D to A

Voice Codec
5

4

Alsp

Ahsr

Ahsl

PGAst

PGA 

PGA PGA

PGA

G
N

D
AU

D
3

G
N

D
AU

D
5

G
N

D
AU

D
1

G
N

D
AU

D
2

MC1RIN

MC2IN

TXIN

MC1RB

MC1LB

MC2B

MC1LIN

TXOUT

SPP

LSPP

SPM

LSPM

HSR

HSLDET

HSPGF

VINLSP

GNDLSP

RXOUTR

RXOUTL

HSPGS

CDCOUT

HSL

BCL1

FS1

RX1

TX1

BCL2

FS2

RX2

TX2
CLIA

CLIB

Audio 
Bus 

Interface

Detect

PLL
PLLLPF

GNDPLL

R
EF

D

R
EF

C

R
EF

A

R
EF

B

References

Stereo
D to A

U
S

ER
O

FF

32 kHz 
Buffer

LO
BA

TB

PWGT1DRV
PWGT1EN

PWGT2DRV
PWGT2EN

PWR 
Gate
Drive 
& Chg 
Pump

VBKUP2

To Interrupt 
Section

Thermal Warning 
Detection

VB
U

S

VBUS
5V

Pass 
FET

Phantom
Ground

4

LCELL
Switch

Enables & 
Control

SPI Result 
Registers

Interrupt 
Inputs

G
N

D
SU

B8

VINIOLO
VIOLO

VINIOHI
VIOHI

VINDIG
VDIG

VINRFDIG
VRFDIG

VINRFREF
VRFREF

VINSIM
VSIM
VESIM

VINVIB
VVIB

VINGEN
VGEN

VRF1DRV
VRF1

CSOUT
PCUT

G
N

D
C

TR
L

Core Control Logic, Timers, & Interrupts

32 kHz 
Internal 

Osc

VCAM Pass 
FET

VINCAM
VCAM

G
N

D
LE

D
BL

Asp

RXINR
RXINL

Arxin

VRF2DRV
VRF2

VMMC1DRV
VMMC1

VMMC2DRV
VMMC2

IC
S

C
AN

GPO4

REGEN

C
H

R
G

IS
N

S
P

C
H

R
G

C
TR

L

C
H

R
G

M
O

D
0

C
H

R
G

IS
N

S
N

BP
FE

T

C
H

R
G

R
A

W

C
H

R
G

LE
D

BA
TT

BA
TT

IS
N

S

BA
TT

FE
T

BP

Voltage / 
Current 

Sensing & 
Translation 

Charger Interface and Control:
4 bit DAC, Clamp, Protection, 

Trickle Generation 

Battery Interface & 
Protection

From Li Cell

ADIN6

ADIN9
ADIN8

ADIN11
ADIN10

G
N

D
LE

D
TC

G
N

D
C

H
R

G

VA
TL

AS

G
N

D
AT

LA
S

C
LK

32
KM

C
U

C
LK

S
EL

G
N

D
AU

D
4

GNDREG1

GNDREG2

DVSSW2B
DVSSW2A
DVSSW1B
DVSSW1A

DVS
CONTROL

ADOUT

SPARE2

SPARE4

Audio

G
N

D
SU

B7
G

N
D

SU
B6

G
N

D
SU

B5
G

N
D

SU
B4

G
N

D
SU

B3
G

N
D

SU
B2

G
N

D
SU

B1

PRIMOSI

Amc1l

Amc2

Amc1r

Atxin

LSPL

C
H

R
G

M
O

D
1

VRFBG

MEMHLDDRV

PW
R

R
D

Y

From USB 
CEA936

To USB 
CEA936

ADIN5

LE
D

M
D

2
LE

D
M

D
3

LE
D

M
D

4

LE
D

AD
1

LE
D

AD
2

LE
D

KP

LE
D

R
1

LE
D

G
1

LE
D

B1

LE
D

R
2

LE
D

G
2

LE
D

B2

LE
D

R
3

LE
D

G
3

LE
D

B3

Backlight
LED Drive

Tri-Color
LED Drive

VRFCP

A/D Result 

A/D 
Control

Trigger
Handling

BATTDETB

C
H

R
G

SE
1B

IC
TE

ST

MC13783

HSDET

USB/RS-232 Bus

U
D

M
U

D
P

U
R

XV
M

U
R

XV
P

U
R

C
VD

U
TX

EN
B

U
SE

0V
M

U
D

AT
VP

Ref

U
ID

USB On-The-Go
+

-

Ref
To Charger

+

-

USB Car Kit Detect

VU
S

B

VI
N

BU
S

VUSB
3.3V
Pass 
FET

U
SB

EN

G
N

D
U

SB
A

G
N

D
U

SB
D

U
M

O
D

1

U
S

BV
C

C

To/From
Audio

U
M

O
D

0

Result Registers

Shift Register

To Core Logic

To 
Interrupt 
Section 

LDO Monitoring 
and EOL 
Detection

LDOs

Shift Register

LOBAT

Ref +
-BP

SPI SW1ABSPB

SW2ABSPB

BP 2u2

BP 2u2

BP 1u

BP

BP 2u2

BP 1u

1u

BP 1u

1u

BP

BP 2u2

BP

4.7uH

22u

10uH 22uBP

2u2

BP

2u2

BP

2u2

BP

2u2

From MCU

To External 
Regulator 
Enable Line

To MCU

BOOST

BUCK1A

To SRAM Chip Select

To Processor Core

NMOS Drivers
for Power Gating 

100n

R
eg

ul
at

or
  i

np
ut

s 
ca

n 
be

 ru
n 

fro
m

 B
P 

or
 fr

om
a 

Bu
ck

 s
up

pl
y 

if 
he

ad
ro

om
 is

 a
va

ila
bl

e 

From MCU

From Memory Supply

To Memory

PNP
Driver

Coin Cell 
Battery

For Future Use

10uH 22uBP
BUCK1B

2x22uBP
BUCK2AB

10uH

2u2BP

PMOS

To Vib Motor

100n

VATLAS



Recommended External Components

External Component Recommendations for the MC13783 Reference Design Application Note, Rev. 0.2

Freescale Semiconductor 3
 

3 Recommended External Components
Table 1 shows the recommended external components by pin for a typical MC13783 application.

Table 1. Recommended External Components List

Block / Pin
Component 
Type / Value

Vendor Recommended Component

REFATLAS C = 0.1 μF TDK C1005X7R1C104K

VRFBG C = 0.1 μF TDK C1005X7R1C104K

REFA C = 0.1 μF TDK C1005X7R1C104K

REFB C = 0.1 μF TDK C1005X7R1C104K

REFC C = 0.1 μF TDK C1005X7R1C104K

VBKUP1 C = 1.0 μF TDK C1608X5R1C105K

VBKUP2 C = 1.0 μF TDK C1608X5R1C105K

ADREF C = 2.2 μF TDK C1608X5R0J225K
or

C2012X5R1A225K

VIOLO C = 2.2 μF TDK C1608X5R0J225K
or

C2012X5R1A225K

VDIG C = 2.2 μF TDK C1608X5R0J225K
or

C2012X5R1A225K

VREFDIG C = 2.2 μF TDK C1608X5R0J225K
or

C2012X5R1A225K

VGEN C = 2.2 μF TDK C1608X5R0J225K
or

C2012X5R1A225K

SW1A C = 22 μF

L = 10 μF

TDK

TDK

C2012X5R0J226MTJ and
C1608X5R0J225M 

 or 
C3225X5R1C226M

VLF 4014A

SW1B C = 22 μF

L = 10 μH

TDK

TDK

C2012X5R0J226MTJ and
C1608X5R0J225M 

or 
C3225X5R1C226M

VLF 4014A
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SW2A C = 22 μF

L = 10 μH

TDK

TDK

C2012X5R0J226MTJ and
 C1608X5R0J225M 

or
C3225X5R1C226M

VLF 4014A

SW2B C = 22 μF

L = 10 μH 

TDK

TDK

C2012X5R0J226MTJ and
 C1608X5R0J225M 

or
C3225X5R1C226M

VLF 4014A

SW1 or SW2
parallel

C = 2 x 22 μF

L = 10 μH

TDK

TDK

2 x 22 μF C2012X5R0J226MTJ and 
C1608X5R0J225K

VLF 5014

REFD C = 1.0 μF TDK C1608X5R1C105K

VAUDIO C = 1.0 μF TDK C1608X5R1C105K

VIOHI C = 1.0 μF TDK C1608X5R1C105K

VRFREF C = 1.0 μF TDK C1005X5R0J105K
 or 

C1608X5R0J225M
To increase noise performances

VRFCP C = 1.0 μF TDK C1005X5R0J105K
 or 

C1608X5R0J225M
To increase noise performances

VSIM C = 1.0 μF TDK C1608X5R1C105K

VESIM C = 1.0 μF TDK C1608X5R1C105K

VATLAS C = 1.0 μF TDK C1608X5R1C105K

VUSB C = 1.0 μF TDK C1608X5R1C105K

VMMC1 2.2 μF TDK C1608X5R0J475M
or

C2012X5R1A225K

VMMC2 2.2 μF TDK C1608X5R0J475M
or

C2012X5R1A225K

VRF1 2.2 μF TDK C1608X5R0J475M
or

C2012X5R1A225K

VRF2 2.2 μF TDK C1608X5R0J475M
or

C2012X5R1A225K

Table 1. Recommended External Components List (continued)

Block / Pin
Component 
Type / Value

Vendor Recommended Component
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VCAM 2.2 μF TDK C1608X5R0J475M
or

C2012X5R1A225K

BP 10 μF TDK C2012X5R1A106M
or

GRM21BR60J226M
or 

JMK212BJ226MG

VBUS 1.0 μF TDK Rated voltage should be higher than 20 V
C2012X5R1E225M

CHRGRAW 1.0 μF TDK Rated voltage should be higher than 20 V
C2012X5R1E225M

SW3 22 μF TDK C2012X5R0J226MTJ 
add C1608X5R0J106M 

or
2 x GRM21BR60J226M 

or
 2 x JMK212BJ226MG

or
 1 x C3225X5R1C226M

RTC 
Oscillator

32.768 kHz 
Crystal

Micro 
Crystal

CC5V-T1-32.768kHz-9pF-30ppm
No special requirements here.

Charger 
FETS

M1
M2

M3
M4

Vishay
 Fairchild

Fairchild
Vishay

Si8401DV
FDZ293P, FDZ191

FDC697P
Si8401DV

Sense 
Resistors

20 mΩ
100 mΩ

Vishay
Panasonic

WSL0805.021%TR
ERJ3RSFR10V 

Table 1. Recommended External Components List (continued)

Block / Pin
Component 
Type / Value

Vendor Recommended Component
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