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1 Overview

JZ4780 is a mobile application processor targeting for multimedia rich and mobile devices like tablet
computer, smartphone, mobile digital TV, and GPS. This SOC introduces a kind of innovative
architecture to fulfill both high performance mobile computing and high quality video decoding
requirements addressed by mobile multimedia devices. JZ4780 provides high-speed CPU computing
power, good 3D experience and fluent 1080p video replay.

The memory interface supports a variety of memory types that allow flexible design requirements,
including glueless connection to SLC NAND flash memory or up to 64-bit ECC MLC/TLC NAND flash
memory and toggle NAND flash for cost sensitive applications. It provides the interface to DDR2,
DDR3, LPDDR and LPDDR2 memory chips with lower power consumption. JZ4780 also integrates
DDR (including DDR2, DDR3, LPDDR and LPDDR2) memory controller, LCD controller (support
regular RGB, LVDS and HDMI transmitter), Audio Codec, multi-channel SAR-ADC, AC97/12S
controller, Camera controller, PCM interface, TV encoder, TS interface, MMC/ SD/SDIO host controller,
high speed SPI, 12C, PS2 interface, USB2.0 Host, USB OTG, UART, GPIO and so on.

1.1 Introduction

This design guide provides recommendations for system designs based on the JZ4780 processor.
Design issues (e.g., thermal considerations) should be addressed using specific design guides or
application notes for the processor.

The design guidelines in this document are used to ensure maximum flexibility for board designers
while reducing the risk of board related issues. The design information provided in this document
falls into two categories:

» Desigh Recommendations: It is based on INGENIC’s simulations and lab experience to date
are strongly recommended, if not necessary, to meet the timing and signal quality
specifications.

* Design Considerations: Suggestions for platform design provide one way to meet the design
recommendations. Design considerations are based on the reference platforms designed by
INGENIC. They should be used as an example, but may not be applicable to particular
designs.

Note: In this manual, processor means the JZ4780 processor if hot specified.

The guidelines recommended in this manual are based on experience and simulation work
completed by INGENIC while developing systems with JZ4780. This work is ongoing, and the
recommendations and considerations are subject to change.
Platform schematics can be obtained and are intended as a reference for board designers.
While the schematics may cover a specific design, the core schematics remain the same for
most platforms. The schematic set provides a reference schematic for each platform
component, and common system board options. Additional flexibility is possible through other
permutations of these options and components.
The document can help customer span doorstep, design product using existent software and
hardware resources. Your advice is the best encourage for us.

Board Design Guide for 124780, Revision 1.0
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1.2 Reference Platform

Figure 1-1 shows the JZ4780 Development Board Architecture.
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2 Platform Stack-Up and Placement

In this section, an example of a JZ4780 platform component placement and stack-up is presented
for a PMP product.

2.1 General Design Considerations

This section describes motherboard layout and routing guidelines for JZ4780 platforms. This section
does not describe the function of any bus, or the layout guidelines for an add-in device. If the
guidelines listed in this manual are not followed, it is very important that thorough signal integrity and
timing simulations are completed for each design. Even when the guidelines are followed, critical
signals are recommended to be simulated to ensure proper signal integrity and flight time. Any
deviation from the guidelines should be simulated.

The trace impedance typically noted (i.e., 50Q + 10%) is the nominal trace impedance for a 4-mil
wide trace. That is, the impedance of the trace when not subjected to the fields created by changing
current in neighboring traces. When calculating flight times, it is important to consider the minimum
and maximum impedance of a trace based on the switching of neighboring traces. Using wider
spaces between the traces can minimize this trace-to-trace coupling. In addition, these wider spaces
reduce settling time. Coupling between two traces is a function of the coupled length, the distance
separating the traces, the signal edge rate, and the degree of mutual capacitance and inductance.
To minimize the effects of trace-to-trace coupling, the routing guidelines documented in this section
should be followed. Additionally, these routing guidelines are created using a PCB stack-up similar
to that illustrated in Figure 2-1.

2.2  Nominal 6-Layer Board Stack-Up

The JZ4780 platform requires a board stack-up yielding a target board impedance of 50 Q + 10%.
Recommendations in this design guide are based on the following a 6-layer board stack-up:

Signal Layer 1
Prepreg Layer 2
Ground Layer 3
Core Layer 4
Signal Layer 5
Prepreg Layer 6
Power Layer 7
Core Layer 8
Ground Layer 9
Prepreg Layer 10
Signal Layer 11
Figure 2-1  6-layer PCB Stack-Up Total Thickness 62 mils.

Board Design Guide for JZ4780, Revision 1.0
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Table 2-1

PCB Parameter

Board Impedance Z0 50Q + 10% With nominal 4 mil trace width
Dielectric Thickness 4.3 mils + 0.5 mils |1x2116 Pre-Preg
Micro-stripline Er 4.1 + 04 @ 100 MHz
Trace Width 4.0 mils + 0.5mils |Standard trace
Trace Thickness 2.1 mils + 0.5mils |0.5 0z foil + 1.0 oz plate
Soldermask Er 4.0 + 05 @ 100 MHz
Soldermask Thickness 1.0 mils + 0.5 mils |From top of trace

2.3 PCB Technology Considerations

The following recommendation aids in the design of a JZ4780 based platform. Simulations and
reference platform are based on the following technology, and we recommend that designers

adhere to these guidelines.

L1 Signal

L2 Ground
Copper

L3 Signal

L4 Power

Copper

L5 Ground
opper

L6 Signal

Figure 2-2

PCB Technologies — Stack-Up

4
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Table 2-2 PCB Parameter for Vias

Stack Up 6 Layer
Cu Thickness" 0.5 oz Outer (before plating); 1 oz inner
Final Board Thickness 62 mils (- 5mils / +8mils)
Material Fiberglass made of FR4
. sSignalandPowerviaStack |

Via Pad 16 mils
Via Anti-Pad 20 mils
Via Finished Hole 8 mils

1. The Cu Thickness is just a reference value. It is calculated by the PCB board producers for
impedance matching.

2.4  4-Layer Board Stack-Up

The JZ4780 platform requires a board stack-up yielding a target board impedance of 50 Q + 10%. If
a 4-layer board is used, the stack-up should be:

| Signal Layer 1
Prepreg Layer 2
T Ground Layer 3
Core Layer 4
I — Power Layer 5
Prepreg Layer 6
I Signal Layer 7
Figure 2-3 4-layer PCB Stack-Up ) )
Total Thickness 40 mils.

Table 2-3 PCB Parameter

Board Impedance Z0 50Q + 10% With nominal 4 mil trace width
Micro-stripline Er 4.1 + 04 @ 100 MHz
Trace Width 4.0 mils + 0.5 mils |[Standard trace
Trace Thickness 2.1 mils + 0.5mils |0.5 0z foil + 1.0 oz plate
Soldermask Er 4.0 + 05 @ 100 MHz
Soldermask Thickness 1.0 mils + 0.5mils |From top of trace

Board Design Guide for JZ4780, Revision 1.0
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2.5 8-Layer HDI Board Stack-Up

The JZ4780 platform requires a board stack-up yielding a target board impedance of 50 Q + 10%. If
a 8-layer HDI board is used, the stack-up should be:

I Placement Layer 1
Prepreg Layer 2

I Signal Layer 3
Prepreg Layer 4

e Ground Layer 5
Core Layer 6

I Signal Layer 7
Prepreg Layer 8

Ground Layer 9

Core Layer 10

Power Layer 11

Prepreg Layer 12

e R Layer 13
Prepreg Layer 14

I Ground Layer 15
Figure 2-4 8-layer PCB Stack-Up ) )

Total Thickness 40 mils.

Table 2-4 PCB Parameter

Board Impedance Z0 50Q + 10% With nominal 4 mil trace width
Micro-stripline Er 4.1 + 04 @ 100 MHz
Trace Width 4.0 mils + 0.5 mils |Standard trace
Trace Thickness 2.1 mils + 0.5mils |0.5 oz foil + 1.0 oz plate
Soldermask Er 4.0 + 05 @ 100 MHz
Soldermask Thickness 1.0 mils + 0.5mils |From top of trace

6
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3 Static Memory Interface Design
Guidelines

3.1 Overview

The External NAND Memory Controller (NEMC) divides the off-chip memory space and outputs
control signals complying with specifications of various types of static memory and bus interfaces. It
enables the connection of static memory such as conventional NAND flash memory, Toggle NAND
flash memory, etc. to this processor.

This section is the design guidelines for the external memory interface.

The static memory controller provides a glueless interface to NOR Flash ,NAND Flash and Toggle
NAND flash. It supports 6 chips selection CS6~CS1 and each bank can be configured separately.
JZ4780 supports most types of NAND flashes, including SLC and MLC/TLC, 8-bit data access,
512B/2K/4K/8KB page size. It also support boot from NAND flash.

3.2 Boot Memory

BOOT_SELJ[2:0] pins define the boot time configurations as listed in the following table.

Table 3-1 Boot Configuration

BOOT_SEL2 | BOOT_SEL1 | BOOT_SELO Boot From

usb boot

mscl boot

mscO boot

emmc boot

nand boot

spi boot

Reserves

olo|o |k ok |k |k
oo |k |k |o|o |- |
o |k |o|o |k |k ok |

nor boot (CS2)

The boot procedure is showed in the following flow chart:
¢ In case of NAND/SDcard/iINAND/SPI boot, if it fails, enter MSC1 and USB boot.
e In case of USB boaot, if it cannot connect to USB host within 10 seconds, restart the boot
procedure.
e In case of NOR boot, if it fails, restart the boot procedure.
e |If the boot procedure has been repeated more than 3 times, enter hibernating mode.

Board Design Guide for 124780, Revision 1.0
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3.3

It supports on CS[6:1], sharing with static memory bank6~bank1.

NAND Flash Connection

The following Figure 3-1 is an example of 8-bit NAND Flash Interconnection, Figure3-2 is an

example of 8-bit Toggle NAND Flash Interconnection.

JZ4780 NAND Flash
CS[n}# CE#
SAO0 CLE
SAl ALE
FRE# RE#
FWE# WE#
FRB# R/B#
SD[7:0] I/O [7:0]
Figure 3-1  8-bit NAND Flash Interconnection Example
JZ4780 NAND Flash
CS[n}# CE#
SAO0 CLE
SAl ALE
FRE# RE#
FWE# WE#
FRB# R/B#
NDQS DQS
SDI[7:0] 1/0 [7:0]

Figure 3-2  8-bit Toggle NAND Flash Interconnection Example

8
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4 DDR3 SDRAM

41 Overview

JZ4780 contain a DDR Controller which is a general IP that provide an interface to DDR2, DDRS3,
LPDDR and LPDDR2 memory. The following figures give examples on the connection to external
DDR3 SDRAM devices.

4.2 Connection to two 2Gb x 16 DDR3 SDRAM device

2Gb X 16
Jz4780 DDR3 SDRAM
CKE CKE
CSO_N cs#

BA[2:0] BA[2:0]
DA[13:0] p A[13:0]
ODTO »| ODT
RAS_N RAS#
CAS_N CAS#
WE_N WE#

CK, CK_N CK, CK#

RST N RESET#
DQ[15:0] |¢ » DQ[15:0]
DQS0, DQSO_N » LDQS, LDQS#
DQS1, DQSL N UDQS, UDQS#
DMO » LDM
DM1 » UDM

—» CKE
| cs#
»| BA[2:0]
> A[13:0]
oDT
RASH#
CAS#
» WE#
»| CK, Ck#
> RESET#
DQ[31:16] [« » DQ[15:0]
DQS2, DQS2 N | »| LDOS, LDOSH
DQS3, DQS3 N | »| UDQS, UDQSH#
DM2 » LDM
DM3 » UDM

Figure 4-1 Two 16-bit DDR3 Interconnection Example

Board Design Guide for 124780, Revision 1.0
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4.3 Connection to four 1Gb x 8 DDR3 SDRAM device

1Gb x 8 1Gb x 8
DDR3 SDRAM 24780 DDR3 SDRAM
CKE < CKE CKE

CS# < CSO_N CS#
BA[2:0] < BA[2:0] BA[2:0]
A[13:0] < DA[13:0] » A[13:0]
oDT ODTO oDT
RAS# < RAS_N RAS#
CAS# < CAS_N CAS#
WE# < WE_N WE#

CK, CK# < CK, CK_N CK, CK#
RESET# RST_N p| RESET#
DQ[8:0] < > DQI8:0] »| DQ[8:0]
DQS, DQS# < » DQSO0, DQSO_N »{ DQS, DQS#
DM < > DMO » DM

CKE RS > DQ[15:9] | p| CKE

CS# < » DQS1, DQS1_N »| Cs#
BA[2:0] < B DM1 »| BA[2:0]
A[13:0] < »| A[13:0]
oDT »| ODT
RAS# DQ[23:16] |« »| RAS#
CAS# DQS2, DQS2_N |« »| CASH#
WE# < DM2 |« | WE#

CK, CK# < | CK,CK#
RESET# < | RESET#
DQ[8:0] < DQ[31:24] |« »| DQ[8:0]
LDQS, LDQS# |« DQS3,DQS3_N |¢ »| LDQS, LDQS#
DM < DM3 | »| DM

Figure 4-2  Four 8-bit DDRS3 Interconnection Example

4.4  Layout Guideline

In the classical high-speed flow, to ensure the maximum performance of the DDR3, we should
observe the following guidelines. The questions we should be noticed are: Flight time delay and
skew, Signal integrity and impedance matching, Crosstalk, Power supply bypassing.
The basic recommendations are as follows:
e The minimum Stack-up required four layer stack. There must have a ground layer to
separated two signal layers. Just as describes in Figure 2-3.
e Signals should be routed based on the relative tightness of the skew budgets. In order of
priority:

1) The double data rate signals, DQ, DM, and DQS/DQS# should be routed first since
these have the strictest budgets, ' of a clock period available for set up or hold relative
to the differential strobe.

2) Differential clock, CK/CK# and single data rate signals, Address/Command/Control.
These have looser budgets with 2 of a clock period for set up and hold.

3) If read and write leveling techniques are not used, make sure that the rising edges of all
differential DQS/DQS# signals are within % of a clock period of the rising edge of the

differential clock, CK/CK#.
4) Route all Vref and support signals (JTAG etc. if implemented)

10
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The fundamental high-speed PCB issues are flight time delay and skew. Controlling the
maximum placement of components. All of the shorter nets in a clock domain must be
match the longest one. Therefore, flight time delay and skew are controlled by the matching
of the trace.

Assumptions are 151 ps./inch for top layer microstrip (air in cross section) and 179 ps./inch
for stripline or embedded microstrip (no air in cross section). The below table is the

recommended budgets.

Table 4-1 The Recommended Budgets

Skew Control Recommendations for DDR Interfaces.
Bit Rate @ 400 Mbps @ 800 Mbps @ 1600 Mbps

Skew in ps. 50 25 10
Dg;z—.zgs Skew in Inches of Microstrip 0.33 017 0.07
JSkew in Inches of Stripline Og ILM 0.06

Skew in ps. 100 50 25

c:fgéfg':ﬂ::in Skew in Inches of Microstrip 0.67 0.33 017
JSkew in Inches of Stripline 0.56 0._28 0.14

Skew in ps. 375 188 94

DQS to CK Skew in Inches of Microstrip 2.50 1.25 0.63
JSkew in Inches of Stripline 2.08 1.04 0.52

¢ Signal integrity refers to controlling overshoot, ring back, and transition edges. These issues
are caused by the mismatch of impedance. Trace impedance is governed by the trace width
as well as the thickness and dielectric constant of the PCB insulating materials (usually
FR-4). So you should keep the impedance average in a trace, be sure the bending and via
as little as possible.

When the signal has a via in it’s trace, there must be a GND via beside the signal via.

e Crosstalk is fundamentally controlled by the PCB stack-up and minimum trace spacing. The
best approach to avoiding a crosstalk problem is to ensure all the signals have high-quality
signal return paths and to spread the signal out.

o Each signal layer should have a nearby full ground plane to provide the shortest
return current path. In order to maintain consistent characteristic impedance, it is
important that the traces be routed over solid ground planes(Figure 4-3) not
separate (Figure 4-4). A high speed signal trace should never be routed across a
plane split. This will interrupt the return currents that flow beneath the conductor
and can lead to crosstalk with neighboring traces. This will also increase emissions
from the board.

o
e
- ¥ e
I e
% 2500
RIS
ol o
y 2 e e
-I *\%
«© N0
FH AN
.o sgtﬁ..c
RS
LR e
‘-‘L‘
s
1] H
glm\;
[ Tl :
Figure 4-3 GND Joined Together
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GND is DDR3 q
seperate

&

/
&
!

Figure 4-4 GND is seperate

o Each bus (D0~D8, DQS0/DQS0_N and DQMO compose one bus, and etc.) should
not cross other buses.If routing is carried out on two layers, byte lanes should be
alternated between layers in order to reduce congestion, and crosstalk at the
DRAMs; e.g. Byte lanes 0 and 2 should be routed on one layer, and 1 and 3 on the
other.

o The crosstalk and characteristic impedance of an array of traces are interrelated. In
order to minimize crosstalk, the characteristic impedance of a trace should be
determined predominantly by the distance to the reference plane and not the
distance to the neighboring traces. To achieve this, the space between traces
should be twice the height of the trace above the ground plane. Figure4-5 show the
recommended spacing (“H” means the height from reference plane.).

Byte Lane CABuUs..................
DQSI DQand DM Cmdn’Addn’Cm CK#
Space =2H Space =3H Space =3H Space =3H
In Bvte Lane To DQS/DQS#H Byte Lane to CA Bus To CK/CK#

Figure 4-5  Spacing between Different Signal Groups

e Precise power supply bypassing is important for high-speed PCB. Control the power supply
high-frequency impedance means controlling power supply inductance. Power supply
high-frequency impedance is beaten down by many small capacitors connected between

the power and ground plane. Using many capacitors, rather than a large one, will reduce
the inductance. The inductance of a capacitor is dependent on its size. The capacitor

12
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need to be placed very close to the device they are bypassing.

¢ VREF is used as a reference by the input buffers of the DDR3 memories. It is recommended
to be 1/2 of the DDR3 power supply voltage and should be created using a resistive divider
as shown in the schematic. Other methods are not recommended. Figure 4-5 shows the
layout guidelines for VREF.

VREF bypass

O capacitor
DDR3
VREF nominal
minimum trace _, JZ4780
width is 20 mils - ]
DDR3

Figure 4-6  VREF Routing and Topology

e The region of the PCB used for DDR3 circuitry must be isolated from other signals. Region
should be encompass all DDR3 circuitry and varies signals depending on placement.
Non-DDR3 signals should not be routed on the DDR3 signal layer with in the DDR3 keep
out region. No breaks should be allowed in the reference ground layers in the region. In
addition, the +1.5V power plane should cover the entire keep out region.

e Bypassing capacitors should be close to the devices, or positioned for the shortest
connections to pins, with wide traces to reduce impedance.
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5 Audio Codec Design Guidelines

5.1 Overview

This chapter describes the embedded audio CODEC in the processor. This embedded CODEC is
an 12S audio CODEC. AIC(AC'97 and 12S Controller) module is an interface to this CODEC for
audio data replaying and recording.

5.2  Audio Power

AVDCDC should be connected to a cleaned +3.3V power.

AVDCDC |21 AVDCDC FB38 /7 FB
AVSCDC
AVSAO _CDC I
For a correct working, it is required to connect decoupling capacitors (10uF and 100nF ceramic)
between the pins AVvDCDC and AVSCDC.

O+3.3V

AVDCDC

C123 C124
10uF 0.1uF

An 10uF ceramic or tantalum capacitor in parallel with a 0.1uF ceramic capacitor should be attached
from VCAP to VREFP to eliminates the effects of high frequency noise. This 0.1uF ceramic
capacitor has to be kept as close as possible to IC package (closer than 0.2 inch)

VCAP VREFP

C136 + cD25 C137 + IcD26

01uF | EDUFITANT 01uF | ‘muFﬂ'ANT

5.3 Headphone Out

The AOHPL and AOHPR pins are connected to the headphone through an external bypass
capacitor which is a DC blocking capacitors.

This capacitor is called CL. When the headphone resistance RL is 16 Ohm, The tantalum blocking
capacitor CL is 220 uF.

The DC value of the signal AOHPL or AOHPR equals to AVDCDC/2.

The ground of the headphone is connected to GND, which is the PCB analog single point reference
(star connection) ground.

The R181 and R182 value are 470 Ohm, it use to prevent pop-up noise.

The ESD1 and ESD4 is an ESD transient voltage suppression component which provides a very
high level of protection for sensitive electronic components that may be subjected to electrostatic
discharge. The device provides protection for contact discharges to greater than +/-15KV.
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JD are used to implement the headphone insert test. When the jack is inserted, the value of JD will
be high: Otherwise, JD will be low.

HPSENSE is an alternative to implement the headphone insert test. It can be used just when CPU
CODEC module work.

EAROUT
J5

| it/
0 HPSENSE
W
R182
PHONO-1/8 +3.3V
ESD4 470
ESD9BSV
R57
R5%33K 100K
L Q2
MMBT3906L
C98 l o
4 7uF

54 Mic In

Specific value of resistor (R76,R78, commonly from 2.2k Ohm to 4.7k Ohm) and Vmicbias (if
generated on board, usually from 1 to 2V or more) depends on the selected EC (Electret Condenser)
microphone.

The 1nf decoupling capacitance used in MICBIAS pin removes high frequency noise of the chip.
Setting SB_MIC1/SB_MIC2 to 1 will close microphone input path for saving power, also setting
SB_MICBIAS to 1 will close MICBIAS stage and the MICBIAS output voltage will be zero.

MICBIAS output voltage scales with AVDCDC, equals to 5/6*AVDCDC (typical 2.08V).

MICBIAS output current is 4mA max.

ESD7 R76 MIC1
ESD3SB5V 22K

22K
MICBIAS
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5.5  Speaker

The ESD5 and ESD6 is an ESD transient voltage suppression component which provides a very
high level of protection for sensitive electronic components that may be subjected to electrostatic
discharge. The device provides protection for contact discharges to greater than +/-15KV.

ur R&4 A 5 osaay
g REE A DK SHUTDOWN N1 o Vo = ESDS
" TTTuF RE8 .0 2
! I 29K BYPASS ~ GND ESD5B5V
AOLOP C100| [1UF _ R71 K] 4 m" \V%D C102
- - NC 8 OHM
AOLON C103{ [1uF_ R72 , , 22K [WA830 o
L
= C104
RT3, 22K NG
) 1 SPK1
R74 c105
NC ESD6
ESD5B5V

5.6 Receiver

The ESD2 and ESD4 is an ESD transient voltage suppression component which provides a very
high level of protection for sensitive electronic components that may be subjected to electrostatic
discharge. The device provides protection for contact discharges to greater than +/-15KV.

C16 I|_§.sm=
R13I 33K
U104

AOHPL c1o”47om= R10 .\ \,20Kd 3 |\ ouTL H

BAT vss 52
o VREF E
Tivce  PGND ﬁ _f13_Euris
REC AP _EN SGND [ = T E
12R53 5 spB .7uF__.2uF

< 10

qu cP

L fox on |-1-C15 | [2.2uF

RI16 . .,
AOHPR C11 ||4700F R1L , \,@0Ke 2 | |\ (0 our L2 ’7

SN4912

C17 ||6.8pF

5.7 Line In

The ESD2 and ESD4 is an ESD transient voltage suppression component which provides a very
high level of protection for sensitive electronic components that may be subjected to electrostatic
discharge. The device provides protection for contact discharges to greater than +/-15KV.

Note: The single input port AIP1/AIN1 and single input port AIP2/AIP3 can be configure to
microphone input or line input by software.

ESD2
LINE IN ESDIB5V

J6

PHONO-1/8 =
ESD3
ESD9B5YV
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5.8

Digital Mic

For a correct working, it is required to connect decoupling capacitor (22uF and 100nF ceramic)
between the pins DMIC_VCC and GND. The following figure is a typical design.

5.9

| we DMIC CLK
DMIC_CLK/PB18 V6 DMIC DOUT

DMIC_IN/PB19
U9
~fB23 7 FB N DMIC_VDD
Heve 2/ DMIC LR - vop
c154 co7 OMIC_CLK I(_ETK GND |F2—I

DMIC_DOUT__4
22uf 0.1u pout
MP34DT01

Layout Guideline

To ensure the maximum performance of the Audio, proper component placement and routing

techniques are required. These techniques include properly isolating associated audio circuitry,

analog power supplies, and analog ground planes, from the rest of the motherboard. This includes

plane splits and proper routing of signals not associated with the audio section.

The basic recommendations are as follows:

Special consideration must be given for the ground return paths for the analog signals.
Digital signals routed in the vicinity of the analog audio signals must not cross the power
plane split lines. Analog and digital signals should be located as far as possible from each
other.

Partition the board with all analog components grouped together in one area and all digital
components in another.

Separate analog and digital ground planes should be provided, with the digital components
over the digital ground plane, and the analog components, including the analog power
regulators, over the analog ground plane. The split between planes must be a minimum of
0.05 inch wide.

Keep digital signal traces, especially the clock, as far as possible from the analog input and
voltage reference pins.

Do not completely isolate the analog/audio ground plane from the rest of the board ground
plane. There should be a single point (0.25 inch to 0.5 inch wide) where the analog/isolated
ground plane connects to the main ground plane. The split between planes must be a
minimum of 0.05 inch wide.

Any signals entering or leaving the analog area must not cross the ground split in the area
where the analog ground is attached to the main motherboard ground. That is, no signal
should cross the split/gap between the ground planes, which would cause a ground loop,
thereby greatly increasing EMI emissions and degrading the analog and digital signal
quality.

Analog power and signal traces should be routed over the analog ground plane.

Board Design Guide for JZ4780, Revision 1.0
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¢ Digital power and signal traces should be routed over the digital ground plane.

e Bypassing and decoupling capacitors should be close to the IC pins, or positioned for the
shortest connections to pins, with wide traces to reduce impedance. It is especially for
VCAP.

o All resistors in the signal path or on the voltage reference should be metal film. Carbon
resistors can be used for DC voltages and the power supply path, where the voltage
coefficient, temperature coefficient, and noise are not factors.

¢ Regions between analog signal traces should be filled with copper, which should be
electrically attached to the analog ground plane. Regions between digital signal traces
should be filled with copper, which should be electrically attached to the digital ground
plane.

18
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6 USB and OTG Design Guidelines

6.1 USB Overview

JZ4780 integrates USB Host Controller (UHC) which is Open Host Controller Interface
(OHCI/EHCI)-compatible and USB Revision 1.1/2.0-compatible. It Embedded USB 2.0 PHY.
Familiarity with the Universal Serial Bus Specification, Revision 2.0 and the OHCI specification are
necessary to fully understand the material.

It supports High speed, Full speed and low speed USB devices.

6.1.1 USB Power

For a correct working, it is required to connect decoupling capacitor (10uF and 100nF ceramic)
between the pins AVvDUSB25,AVDUSB33 and AVSUSB.

AVDUSB25 should be connected to a cleaned +2.5V power .

AUDUSB33 should be connected to a cleaned +3.3V power.

R13 AVDUSB25 FB4 ,4 FB

AVDUSB25 e 0 +2.5V
AVDUSB33 /85 ,,FB
avDUsB33 E13 | /7 0 +3.3V
AVSUSB It
AVDUSB25 AVDUSB
Clll_s:llB ] Cl]ﬁ Cl2

10uf] 0] 10uF 0.1uF]

6.2 OTG Overview

The Universal Serial Bus (USB) supports serial data exchanges between a host computer and a
variety of simultaneously accessible portable peripherals. Many of these portable devices would
benefit a lot from being able to communicate to each other over the USB interface. And OTG make
this possible. An OTG device can plays the role of both host and device.

JZ4780 also Complies with the USB 2.0 standard for high-speed (480 Mbps) functions and with the
On-The-Go supplement to the USB 2.0 specification. Operates either as the function controller of a
high-/full-speed USB peripheral or as the host/peripheral in point-to-point or multi-point
communications with other USB functions

6.2.1 OTG Power

We should have a pin of VBUS supply power OTG, it have to connect to an external charge. The
DRVVBUS is used to control whether to supply power for OTG.
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VBUS
63
(B8 A~ NC_DRVVBUS V5 | oy vpus/pET0
1K D V16
Ut | i
2 —REO A2 % W15 ] g Rie
DPO AALS
DPO
ZT52C5V1S  __DMO vis | BP0

To enable the OTG, the circuit should monitor the VBUS pin and can supply voltage for this pin and
ID pin need connect CPU’s ID pin and one GPIO pin for insert detection. Figure 7-1 shows the classic
design for OTG function.

CcD14

Y £33V
I o)
47uF 13 10k o
VBUS 1 Voo 2 R121 L
O 2| pata ‘H—% WNM2306
_DP0 3
L DATA+ 1y Q9
b4
D
H
GND NC “
CISTTATpF S| SHIELD 2 Riok c1ss  $——<KUSB_DETE 5
L sHIELD2 " oAuF
SHIELD3 : 100K
FB21 ,; FB
i /7 9| SHIELD4 2 R125
MINIUSBAB =

Figure 7-1 Classic Design for USB 2.0 OTG

To achieve this function, DRVBUS control 5V boost circuit whether supply voltage for VBUS or not.
DRVVBUS controlled by the processor. Via the state of USB_DETE and ID pins, the processor can
complete this task.

6.3 Guidelines for the USB and OTG interface

e The trace impedance for the DP and DM signals should be 45 Q (to ground) for each USB
signal DP or DM. This may be achieved with 9-mil-wide traces on the motherboard based
on the stack-up recommended in Figure 7-3. The impedance is 90 Q between the
differential signal pairs DP and DM, to match the 90 QO USB twisted-pair cable impedance.
Note that the twisted-pair characteristic impedance of 90 Q is the series impedance of both
wires, which results in an individual wire presenting 45 Q impedance. The trace impedance
can be controlled by carefully selecting the trace width, trace distance from power or ground
planes, and physical proximity of nearby traces.

e USB data lines should be routed as ‘critical signals’. (i.e., hand-routing preferred). The
DP/DM signal pair should be routed together and not parallel to other signal traces, to
minimize cross-talk. Doubling the space from the DP/DM signal pair to adjacent signal
traces will help to prevent cross-talk. The DP/DM signal traces should also be the same
length, which will minimize the effect of common mode current on EMI.
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Driver Motherboard Trace [
D+ | i 450 :
| 5 [ 90 Q
. g
|Dr|ver E Motherboard Trace |E
1 @]
D- ! O
| . [ 450 ( } o
! 0|
. =
' —
JZ4780 Transmission Line ' USB Twisted-pair Cable

Figure 6-1 Recommend USB Schematic
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7 LCD

The JZ4780 integrated LCD controller has the capabilities to driving the latest TFT LCD panels. It
also supports some special TFT panels used in consuming electronic products. The controller
performs the basic memory based frame buffer and palette buffer to LCD panel data transfer
through use of a dedicated DMA controller. And OSD is also supported for LCD controller

Table 7-1 TFT and CCIR Pin Mapping

. Generic | Special | Special | Special
Generic
- " l1gne-bit| TFT1 | TFT2 | TFT3
Pin Name| Funtion |8-bit Serial _ _ _ | ccires6 | ccire0L
Parallel | 18/16-bit | 18/16-bit | 18/16-bit ) .
TFT 8-bit | 16-bit
TET Parallel | Parallel | Parallel
LCD_PCLK |Lcd_pclk/
PC8 Sicd ok |CHK CLK  |DCLK  |CLK HCLK  |CLK  |CLK
LCD_VSYN |Lcd_vsyncllysyne  [vsyNe [sPs GSRT  |STV VSYNC |VSYNC
PC19 Slcd cs
LCD_HSYN Led_hsyncljsyne  [Hsyne |Lp GPCK  |STH HSYNC |HSYNC
PCis Sled rs
LCD DE
PCY Lcd_de DE DE - - - - .
LCD_B1
LCD_PS Lcd_ps - - Pulse Toggle |Toggle - -
PC1
LCD_RO
LCD_CLS
UART4_RxD Lcd_cls - - Pulse Pulse Pulse - -
PC20
LCD_BO
LCD_REV |Lcd rev |- - Toggle Toggle Toggle - -
PCO
LCD_GO
bﬁ%ﬁf#m Led_spl | - - Pulse Pulse  [Toggle - -
PC10
LCD R7
LCD. Led datl7 | - R5|- |R5|- |R5|- [R5 |- |- :
LCD_R6
PC2G Lcd_datl6 | - R4 |- |R4 |- R4 | - R4 | - - -
L0 ILed_dats | - R3 |R5 |R3|R5 |R3|R5 |R3|R5 |- D15
LCOR4ILcd_dat14 | - R2 |R4 |R2 |R4 |R2 |R4 |R2 |R4 |- D14
LDR3 i cd dat13 | - R1|R3 [R1|R3 |R1|R3 |RL|R3 |- D13
E%BERZ Led_datl2 | - RO|R2 |RO |[R2 |RO |R2 |RO |R2 |- D12
g7 |Led_datid | - G5|R1 |G5|R1 |G5|R1l |G5|R1l |- D11
LCDGE 1) ¢d dat10 | - G4 |G5 |G4|G5 |G4 |G5 |G4|G5 |- D10
LDG5 i cd dato | - G3|G4 |G3|G4 |G3|G4 |G3|Ga |- D9
22
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L6 icd_dats | - G2 |G3 |G2|G3 |G2|G3 |G2|G3 |- D8
LCD_G3
bs Lcd_dat7 | R7/G7/B7 |G1 |G2 |G1 |G2 |G1|G2 |G1|G2 |D7 D7
LD-62  llcd_dat6 | R6/G6/B6 |GO |G1 |GO |G1 |GO |G1 |GO |Gl | D6 D6
tD-87 licd_dats | RS/G5/B5 |B5 (GO |B5 GO |B5 |GO |B5 |GO | DS D5
b0-%® licd_dat4 | R4/G4/B4 |B4 |B5 |B4 |B5 |B4 [B5 |B4 |B5 | D4 D4
bo-"°  |Lcd_dat3 | R3/G3/B3 |B3 (B4 |B3 |B4 |B3 |[B4 |B3 |B4 | D3 D3
tD-84 licd_dat2 | R2/G2/B2 |B2 |B3 |B2 |B3 |B2 |[B3 |B2 |B3 | D2 D2
LCD_B3
Ho- Lcd_datl | R1/G1/B1 (Bl |B2 |B1 (B2 |B1 |B2 |Bl [B2 |Di D1
50" |Lcd_dat0 | RO/GO/BO |BO |B1 |BO |B1 |BO [B1 |BO |B1 | DO DO
Table 7-2 TFT 24 bit parallel mode/16 bit parallel mode2
16 bit Parallel
Pin Name Function 24 bit Parallel
mode2
LCD_PCLK Lcd_pclk/
PC8 Slcd_clk CLK CLK
LCD_VSYN Lcd_vsync
e /Sicd o6 VSYNC VSYNC
LCD_HSYN Lcd_hsync
bCog /Sicd 1 HSYNC HSYNC
ook Led_de DE DE
LCD_B1
LCD_PS Lcd ps - -
PC1 B
LCD_RO
LCD_CLS
UART4_RxD Led_cls - -
PC20
LCD_BO
LCD_REV Lcd rev - -
PCO B
LCD_GO
LCD_SPL
UART4_TxD Led_spl - -
PC10
LOD-RT Lcd_datl7 | R7 R7
HeD=R® Lcd_datlé | R6 R6
LCDR® Lcd_datl5 | R5 R5
o Lcd_datld | R4 R4
LeD-Re Lcd_datl3 | R3 R3
LCDoR? Led datl2 | G7 R2
DG Lcd datll | G6 G7
23
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LCD_G6
PC16

Lcd_datl0

G5

G6

LCD_G5
PC15

Lcd_dat9

0 (NC for panel)

G5

LCD_G4
PC14

Lcd_dat8

G4

G4

LCD_G3
PC13

Lcd_dat7

G3

G3

LCD_G2
PC12

Lcd_dat6

G2

G2

LCD_B7
PC7

Lcd_dats

B7

B7

LCD_B6
PC6

Lcd dat4

B6

B6

LCD_B5
PC5

Lcd_dat3

BS

BS5

LCD_B4
PC4

Lcd_dat2

B4

B4

LCD_B3
PC3

Lcd datl

B3

B3

LCD_B2
PC2

Lcd_datO

0 (NC for panel)

B2

LCD_R1
PC21

Lcd _lo6_o[5]

0

R1

LCD_RO
LCD_CLS
UART4_RxD
PC20

Lcd_lo6_o[4]

RO

LCD_G1
PC11

Lced_lo6_0o[3]

G1

LCD_GO
LCD_SPL
UART4_TxD
PC10

Lced_lo6_o[2]

GO

LCD_B1
LCD_PS
PC1

Lcd lo6 o[1]

Bl

LCD_BO
LCD_REV
PCO

Lcd _lo6_0o[0]

BO
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38 LVDS

8.1 Overview

This product is a single-Link high speed LVDS (Low-Voltage Differential Signaling) transmitter used
for digital flat panel display systems. It's compatible with ANSI/TIA/EIA-644-A (LVDS) Standard. The
transmitter converts 28bits parallel TTL data into four LVDS data streams. An in-phase transmit
clock is transmitted in parallel with the data streams over a fifth LVDS link. It support full HDTV
display up to 1920x1080p @ 60 Hz.

The values of C165,C167,C172,C174 and R167,R171,R172,R173 are based on the datasheet of

LCD.

LVDS_CKP
VDS CKN W2 | vDS_CKPILCD_HSYN
LVDS DOP U2 LVDS_CKN/ILCD_VSYN
VDS DON {1 ] LYDS_DOPLCD_G1
VDS D1P 03 LvDS_DON/LCD_DE
VDS DIN V1 LVDS_D1P/LCD_G3
VDS D2P v LVDS_D1IN/LCD_G2
[VDS DoN w1 | LYDS D2PALCD G5
VDS D3P Yo LVDS_D2N/LCD_G4
VDS D3N A, ] LVDS D3PILCD G7
LVDS_D3N/LCD_G6
VD5
: i J37
LVDS_DON LVDS_D3N LVDS differential signal
—ies Rrier “ies 5168 S 11 Lups vee
PF PF ‘ — LVDS_VCC
LVDS_DOP —F c  LVDS D3P ? & it — = oD
oS0 4| BT,
5 S I LVDS_D1N g GND
LVDS_D1P 9 %83“
LVDS_D1P c +3.3V ] o +
T [VDS_D2N 11 | GND
e P —rvoscrw 12| GND
LVDS_D2P c P12 | Bile LVDS_CKP 15 thﬁ'gﬁh
= 220F | 0AUF —vosoam 11N -
LVDS_CKN VDS D3P 5] e
74 R173 " 19| tez
- I 20 enp
LVDS_CKP c
CON_20PIN
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9.1

HDMI

HDMI Overview

The JZ4780 support regular HDMI transmitter. The Interface conforms to the HDMI 1.4a standard.

9.1.1 HDMI Power

AVDHDMI should be connected to a cleaned +1.1V power.
AVDHDMI25 should be connected to a cleaned +2.5V power.

+1IVO FB6 ~ FB ::_DDHDI:\-’II: P15 AVDHDMI
FB7 #/ FB VDDHDMI2ZZ Ri5
+25V 0 /7 AVDHDMI25
II}—“lﬁ— AVSHDMI

For a correct working, it is required to connect decoupling capacitors (22uF and 100nF ceramic)
between the pins AVDHDMI, AVDHDMI25 and AVSHDMI.

VDDHDMI VDDHDMI25
C53 54  C55 C56
220F 0.1uF  22uF 0.1uF

The Q3 and Q5 is an ESD transient voltage suppression component which provides a very high
level of protection for sensitive electronic components that may be subjected to electrostatic
discharge. The device provides protection for contact discharges to greater than +/-15KV.

Q3 W7 %
wn
P le  TXIM &
——— 101 104 — Txop 5] RX2_shid
= RX2+
TX2M
——214GeND  veeNe F2—x 3 RX2-
. RX1_shid
T™>2M TX1P TXIP 5 .
—2=L 3 o2 o3 FA—2—— S 2 Rx1+
2 RX1-
ESDAGVBUF iigﬂ 8 Eﬁg:ﬁmd
Qs - 13 RX0-
—— 10 RxC_shid
TXOP 1 1o os |6 TXCM TXCM 12 Sﬁgf
il 13
== G
l——24 GND  vCCiNG [F2—x SIS 14 cee "
. = SsCL
TXOM 3 4 TXCP HDMI SDA 16
102 103 DDCCEC 17 | AESERVED
HDMLSN G ﬂg@‘g K i 5V
ESDA6VBUF palell 1L A 191 wPLUG
+5Y HDMI_5V B12 ~ FB 51 | GNDO
R81 c110' GND1
22 | GND2
FB13 ,, FB 100K c111] | 47p %3
GND3
1UF I <
112 113 114 = = &
10uF 1uF E_mF :‘%
= = = HDMI TPYE C
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10 Camera

10.1 Overview

The CIM (Camera Interface Module) of JZ4780 connects to a CMOS or CCD type image sensor. The
CIM source the digital image stream through a common 8-bit parallel common digital protocol. The
CIM can directly connect to external CMOS image sensors and ITU656 standard video decoders.

JZ4780 Camera Module
MCLK »| MCLK
PCLK |4 PCLK
VSYNC |, VSYNC
HSYNC | HSYNC
Data [7:0] /0 [7:0]

Figure 10-1 Example of Camera Module Interconnection
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11 MSC

11.1 Overview

The Multi Media Card (MMC) is a universal low cost mass storage and communication media that is
designed to cover a wide area of applications such as electronic toys, organizers, PDAs, smart
phones, and so on. JZ4780 support SD Specification 3.0 and fully compatible with the MMC System
Specification version 4.2.

11.1.1 MSC Power

If used SD Specification 3.0, VDDMSC should be connected to a cleaned +3.3V and +1.8V
power.The voltage change by software. The following figure is a typical design.

+3.3V0 Llun  vouT —= OVDDMSC

2 ]
I GND c172 | c173
c170 | vsDis ENs f—

= [ EN Ne [ 0.1uF | 4.7uF

0.1uF u27
XC6221A182MR

+3.3V0  S— 2 4 5 OVDDMSC
caos | coof 121

13
4.7uF 0.1uf —WPM3401
= VSD18 EN R201,. 10k Ii

If not, VDDMSC could connected to +3.3V only.
For a correct working, it is required to connect decoupling capacitors (22uF and 100nF ceramic)
between the pins VDDIOMSC and GND.

VDDIOMSC

C93| C94
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12 PS/2 and Keyboard

12.1 Overview

The JZ4780 processor integrate PS/2 keyboard controller (KBC) to provide the functions to a keyboard
or to a PS/2 mouse. KBC receives serial data from the keyboard or mouse, checks the parity of the
data, and presents the data to the system as a byte of data in its output buffer. The KBC is compatible
with 8042.

The following figure is a typical design.

R110NC
PS2_KDATA > 2 Rkl 3 hBDATA
o4 WNM2306
R112. 10k
+3.3Ve -
R114 NC
PS2_KCLK > 2 Tl 3 RBCLE
05 WNM2306
R116 . 10k
BVo a
R119 _ NC
PS2_MDATA> 2 3 1 MSDATA

Q7 l l WNM2306

R120.. 10k
3V O

-—

R122. NC

’_N—l 3 MSCLOCK

&3 2
PS2_MCLK >
Q8 E -|- WNM2306

R125, 10k
+3.3V O
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13 SAR A/D Controller

13.1 Overview

The A/D in falcon is CMOS low-power dissipation 12bit touch screen SAR analog to digital converter.
It operates with 3.3/1.2V power supply. It is developed as an embedded high resolution ADC
targeting to the 65nm CMOS process and has wide application in portable electronic devices,
high-end home entertainment center, communication systems and so on.

The SAR A/D controller is dedicated to control A/D to work at three different modes: Touch Screen
(measure pen position and pen down pressure), Battery (check the battery power), and two auxiliary
input. Touch Screen can transfer the data to memory though the DMA or CPU. Battery and two
auxiliary input can transfer the data to memory though CPU.

Table 13-1 SAR ADC Pins Description

NAME I/O | Description

XN Al | Touch screen analog differential X- position input
YN Al | Touch screen analog differential Y- position input
XP Al | Touch screen analog differential X+ position input
YP Al | Touch screen analog differential Y+ position input
VBAT Al | VBAT direct input

AUX1 Al | Auxiliary Input

AUX2 Al | Auxiliary Input

13.2 Touch Screen

The JZ4780 can support 5-wire resistive touch screen.
There is needed a decouple capacitor for every channel to avoid the crosstalk from LCD. The value
is decided by the touch screen and can be from 100pF to 1000pF.

100pF , C168 XP
100pF ;| C169 XN
100pF ;| C170 YP
100pF7HrC171 YN
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13.3 Battery Voltage Measurement

Users who already deployed divider resistors on board level can use VBAT to direct measure the
battery value. The following figure is the approach we recommend. Use the recommended
resistance, you can control the power consumption easier.

vBAT [L21  VBAT
K17 AUX
AUX1 ™ 17 WIPER
AUX2
BAT
o}
;wm
VBAT |
R27
ca7
0.1uF 32KN%
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14 OTP EFUSE

14.1 Overview

The EFUSE is provided 8K programmable bit, Total 8K bits are separated into seven segments, as
below table show.

64bit 128bit | 128bit | 3520bit | 8bit 2296bit | 2048bit

Each segment can be programmed separately or together.

Each segment has a protect bit, which has higher priority than program segment selection.
Programming frequency is wide, and programming time can adjust use the EFUSE register.

Initial value of EFUSE is 0, when programmed to 1, it doesn’t able to program back to 0 anymore.
Do not attempt to program any bit that already programmed to 1, such action will result
unpredictable status to whole effuse block.

Programming voltage supply pin AVDEFUSE:
e In program mode, supply AVDEFUSE with 2.5V.
Maximum accumulative time for AVDEFUSE pin exposed under 2.5V+/-10% should be less
than 1sec.
¢ Inread mode, leave AVDEFUSE to 0OV or floating.

WPM3401
» 2 ¢ 3 H17 ‘
2VO—4——~S—3 ’ AVDEFUSE
| ] sty ke ( R85
C229—— R232 Q11
220F | 0 _
| 100k - lmk

AVDEFUSE_EN N
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15 Ethernet Design Guidelines

15.1 Overview

As the JZ4780 processor not contains Ethernet media access controller (MAC), so it need external
Ethernet MAC controller.
This section describes design guidelines for the LAN on board based JZ4780.

374780 Ethernet MAC » Magnetic >| connector
Module

Figure 15-1 LAN On Board Implementation

15.2 JZ4780 Ethernet Controller Connection

JZ4780 Ethernet controller connection example is shown as figure 14-2, the Ethernet MAC chip
maybe varied for specific OEM design targets.

SD[0:7]

y 3
A 4

ETHERNET_INT

ETHERNET_CMD m

- . =

« g ®
N ETHERNET_RST =
~ J 35
~ ETHERNET CS_N 1]
© RD_N " =
_ R >

WE_N O

Figure 15-2 Controller Connection
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16 RTC

16.1 Overview

The Real-Time Clock (RTC) unit can be operated in either chip main power is on or the main power
is down but the RTC power is still on. In this case, the RTC power domain consumes only a few
micro watts power.

The JZ4780 Need external 32768Hz oscillator for 32k clock generation

RTCLK selectable from the oscillator or from the divided clock of EXCLK, so that 32k crystal can be
absent if the hibernating mode is not needed.

16.2 RTC Clock

The following figure is a typical design.
CLK32K PIN can output 32768KHz clock for other device.

RCLK
M20 | rreLk
RCLKO M21
oA cusK 20| CkazkiPp 14
TP15
VRTC18
) WRTC18
RTC RT36 747
u17 330k 3 —FF
C ]
: — osci vDD [H— -
s 2| heco clkouT | T—SZK.CYKOUT  Rig0 0  Reik
= - soL | B 204 SC
VRTC18 o__RT38 , 10k RTC IRQ INT 1l [ Spp | B 2C4 SDA
PCFB563TS
Table 16-1 RTC Clock Routing Summary
Trace : . Maximum  Trace | Signhal Length | Signal
Routing Requirements . :
Impedance Length To Crystal | Matching Referencing
5 mil trace width

4501069 Q, ) _ 1inch NA Ground
60 Q Target (results in ~2pF per inch)

16.3 Power Control

The following is the recommended circuit for the system power control.

PWRON is an active high signal from CPU. If the power circuit enable signal is active high signal,
you can use the PWRON directly. The resistance of R36 in the next figure is recommended to be 1M
ohm, in this case ,you can consume less current when power down mode.
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RTC
VRTC18 ©
R55
100k
E\Ii’VRRSOTNN r\lﬂg PWRON
—— sSW6 WKUP N w18 | PPRST_N RTC
i o O WKUP/PA30
— RTC_IRQ_INT L18
7 TEST TE PF30
\9 - L7 rEST TE
TP14
+363V
RESET CIRCUITS
VRTC18 D1
e A 4
X
{ R31
RST N 2 200k
Q R32
l 5 5_swr R33,. 0 PPRST_N 300
- ca9 < R36
p— < 1M
1uF [
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17 Miscellaneous Peripheral Design
Guidelines

17.1 SSI Design Guideline

The SSI is a full-duplex synchronous serial interface and can connect to a variety of external
analog-to-digital (A/D) converters, audio and telecom codecs, and other devices that use serial
protocols for transferring data. The SSI supports National's Microwire, Texas Instruments
Synchronous Serial Protocol (SSP), and Motorola’s Serial Peripheral Interface (SPI) protocol.

The following figures show the connection example:

JZ4780 Microwire Device
SSI_CE# > CS#
SSI_DR [« DO
SSI_DT > DI
SSI_CLK » SK

Figure 17-1 Microwire Interconnection

JZ4780 SSP Device
SSI_CE# > CS#

SSI_ DR | DO

SSI_DT > DI

SSI_CLK » SCLK

Figure 17-2 SSP Interconnection
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JZ4780

SPI Device

SSI_CE#

SSI_ DR |

SSI_DT

SSI_CLK

SS#

MISO

MOSI

SCLK

Figure 17-3 SPI Interconnection

17.2 UART

The JZ4780 processor has four UARTSs: All UARTs use the same programming model. Each of the

serial ports can operate in interrupt based mode or DMA-based mode.

The Universal asynchronous receiver/transmitter (UART) is compatible with the 16550 industry
standard and can be used as slow infrared asynchronous interface that conforms to the Infrared

Data Association (IrDA) serial infrared specification 1.1.0

17.2.1 UART Implementation

JZ4780

RXD [«

RTS# >

TXD >
CTS# [=

DB9-MALE
RS232 P
Transceiver Y 6
(0]
RLO RLI 20
T1l TLO ‘0
T21 T20 50
R2.0 R2| 0
‘0
°0
GND >
|7_0/

Figure 17-4 RS232 Serial Port Interconnection
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17.3 12C BUS

The 12C bus was created by the Phillips Corporation and is a serial bus with a two-pin interface. The
SDA data pin is used for input and output functions and the SCL clock pin is used to control and
reference the 12C bus. The 12C bus requires a minimum amount of hardware to relay status and
reliability information concerning the processor subsystem to an external device.

The 12C module supports I2C standard-mode and fast-mode up to 400 kHz. The interface example is
shown as following figure. The 12C bus serial operation uses an open-drain, wired-AND bus
structure, so the pull-up (R1, R2=2.2K) is required on SCL and SDA. Refer to The 12C-Bus
Specification for complete details on 12C bus operation.

JZ4780 12C Device
SDA [« »| SDA
SCL ! »| SCL

R1 § R2

VCC

Figure 17-5 12C Interconnection

174 PWM

The Pulse Width Modulator (PWM) is used to control the back light inverter or adjust bright or
contrast of LCD panel and also can be used to generate tone. PWM consists of a simple
free-running counter with two compared registers, each compare register performs a particular task
when it matches the count value. The period comparator causes the output pin to be set and the
free-running counter to reset when it matches the period value. The width comparator causes the
output pin to reset when the counter value matches. JZ4780 contains eight pulse width modulators:
PWMO ~ PWMY.

175 GPIO

The JZ4780 processor provides 180 multiplexed General Purpose /0 Ports (GPIO) for use in
generating and capturing application-specific input and output signals. Each port can be
programmed as an output, an input or function port that serves certain peripheral. As input, pull
up/down can be enabled/disabled for the port and the port also can be configured as level or edge
tripped interrupt source.

17.6 JTAG/Debug Port

JZ4780 has a built-in JTAG/Debug port. All JTAG pins are directly connected. The following figure
shows the connection of the JTAG port. Pin 11 RST_N should be connected to system reset circuit.
Pin 12 is a KEY. The header should be a 7X2(2.54mm Pitch) male header with coat.
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18 Platform Clock Guidelines

The JZ4780 processor contains one 48MHZ oscillator circuit

The Chip has four Phase Locked Loops (PLL):

1. APLL mainly is used to CPU and L2CACHE, also may use the AHBO and AHB2, other peripherals
2. MPLL mainly is used to DDR, also uses AHBO and AHB2 APB, other peripherals

3. VPLL mainly is used to VIDEO and other special clocks

4. EPLL mainly is used to AUDIO and other special clocks

The following is the recommended circuit for main clock. When layout the board, you should keep
the distance between Y1 and JZ4780 as short as possible.
The 48MHz crystal should be +/-20ppm, CL<12pF, ESR<<800hm

XTAL AA14
EXCLK
EXTAL Y14 | vo K
JJR4E[CaD . . XTAL
y17)
e

o ‘;_I_ EXTAL
([} 240E | (C46 R26\ 0

Table 17-1 Main Clock Routing Summary

45Qto69 |5 mil trace | 1linch NA R24 = 1M £ 5% Ground
Q,60Q width (results in C44=C46=12pF+10%
Target ~2pF per inch) (Typical)

The value of C44, C46
and R24 should be
referred to the
crystal’s specification
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19 Platform Power Guidelines

19.1 Overview

The JZ4780 processor needs four voltages: +3.3V, +1.5V for memory, +1.1V for core,+2.5V for
USB OTG and HDMI. The following figure is a typical power circuit in the tablet and smart phone
application.

The +1.1V need a power chip which can supply at least 1A, 1.2A is recommended.

The +1.5V current request is based on the external memory type and quantity.

And the +3.3V current request is based on the external device.

Normally, we use an 1.2A power chip for +1.5V and a 950mA power chip for +3.3V.

+1.1V

+1.5vV

+3.3V

+2.5V

4.2V Li-ion

Battery +5V

RTC1.8V

DC Plug PMU RTC1.1V

Figure 19-1 Power Architecture

19.2 Power Delivery and Decoupling

The VDDIO (+3.3V), VMEM(+1.5V) and VDDCORE (+1.1V) of JZ4780 should be decoupled with
100nF, 10nF and 1nF capacitor.

VCOR
cos_ |+ c67 ces| cro | cr1 | cr2 | c73
4TuFT TDJUFTCHuTOJuITD.WuITO.DmFFUJuF
L
The Power of PLL should be as the following circuit.
#1.1vo— PR3 0 VDDPLL Y13 | avDPLL

031 avsvPLL
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VDDPLL
C&0 C61| CB2

22uF 0.1 UT 1nF

The power of ADC should be as the following circuit.

FB9 FBAVDAD
7 K13 | AvDADC

+33V0 /7
i—L151 avsapc

AVDAD
C63| Co4
22uF 0.1u

The power of RTC should be as the following circuit. The capacitors should be placed near the Pin

of power. The traces from capacitor to the Pin should be short and width.

VRTC11 O—J‘I\j‘-:']-?— VDDRTC11
VRTC18 O—“— VDDRTC

VRTC18 VRTC11

C63 C64
0.1uF 0.1uF

The power of LVDS should be as the following circuit.

p7 AVDLVDS FB2 4 FB
AVDLVDS e /7 3 +3.3V
Y, VI
AVDLVDSPLL [[RZAVDLVDSPLL FB3 7 FB 0433V
AVSLVDS
AVSLVDSPLL [
AVDLVDS AVDLVDSPLL
c65| C66 c85 | ©86

22uF 0.1u 22uF 0.1ul

The power of CIM should be as the following circuit.
VDDIOCIM
c91| c92

22uF 0.1u

[58)

The power of GPIO should be as the following circuit.
VDDIG

s s poves D

cor_|s
4TUFT Tu 1uF—F 0 1UFT(] 1uFTD1
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