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Important Legal Information

Information in this document is provided solely to enable the use of Future Designs, Inc. (FDI) products.

FDI assumes no liability whatsoever, including infringement of any patent or copyright. FDI reserves the

right to make changes to these specifications at any time, without notice. No part of this document may be

reproduced or transmitted in any form or by any means, electronic or mechanical, for any purpose, without
the express written permission of Future Designs, Inc. 996 A Cleaner Way, Huntsville, AL 35805.

NOTE: The inclusion of vendor software products in this kit does not imply an endorsement of the
product by Future Designs, Inc.

YXyG™ is a trademark of Future Designs, Inc.

Renesas Synergy™ is a trademark of Renesas Electronics Corporation.

Microsoft, MS-DOS, Windows, Windows XP, Microsoft Word are registered trademarks of Microsoft
Corporation.

Other brand names are trademarks or registered trademarks of their respective owners.

Printed in the United States of America.

For more information on FDI or our products please visit www.TeamFDI.com.
© 2017 Future Designs, Inc. All rights reserved.

a2/

Copyright ©2017,
5/25/2017 Future Designs, Inc Page 2 of 76



SYG-70CP  User’s Manual Rev. 1.0

Table of Contents
Important Legal INfOrmMation .........coouiiiiiiieieeeeese ettt e st she e st st s bt e bt e bt e smeesmeeemneenreennees 2
1 SYG-7OCP OVEIVIEW...eeiiiiiiieeiiitiee e sttt e e sttt e s st e e s st e e s e sttt e s s me e e e s ane e e e s s neeeesaaneeeeeaaneeeeeaareneeeaaneneessnnenessanneneeennnenes 6
1.1 INEFOAUCTION ..ttt ettt et e st e e s ae e e st e e e bt e e sabe e e bs e e s areesaneeesabeesneeesnseesaneeesaneasn 6
1.2 oY D iV T oV oV < SR PTPPPPPPPPPPRE 6
1.3 Y LRy 0 [0 =1 o Yol BT = o o WSS 7
B o T T o I IF= 1Y T | SRR 8
2.1 (00T g'0] o Yo T aT=T 0 5= 1Yo U N 8
2.2 BOAIrd DIMENSIONS .cuetiiiiieeiiee ettt e st e et ee e st e e bt e e st e sbe e e sabeesbe e e s mseesabeeesabeesabeeeaneeesabeeesnseesaseesneeesareeennees 10
I T o ULl oo} LT Yo 10 [ ol LSRN 11
3.1 5Vinput Via USB IMINI-B (P2) ....eoiiiieieeeee ettt st ettt ne s 11
3.2 Alternate POWEr CONNECHION (J5) .oiiuiiiiieiiiee it ettt e ettt e ettt e e e ettt e e e ete e e e e eetbeeeeebeeeeeebaeeeeessseesesaeeanannes 11
3.3 oYL 0= 18 1T =T 0 = o TN 11
3.4 USB POWET (P2) weeeiiiiiiiiieieeie ettt et eeetttee e e e e et eetataaeeeeeeeeesessbaaeeeeeeeeaassbbaseeeeessenssssbasesesesesssssssnsesesennnnses 12
35 70-pin EXpansion CONNECLOrS (JB & J7) ...ttt ete e e e tae e e e te e e e s aae e e ennsteeeeennees 12
3.6 Alternate Power & Communication Interface CoNNECLOr (J5) c..uuveiiiiiiiiiiiiireieiee et eeeeeans 13
4 Renesas SYNergy S7G2 MiICrOCONTIOIIET ....cciiuiiiiieiiie ettt e s e e e s sbee e e e bee e e e sabeeeeenanes 14
LI D L=V (oY oo 0 [=T Y A e Yo T 15
51 L2 (0o 1o OO P PRSPPI 15
5.2 IAR Embedded WOorkbench® for SYNEIEY .......cu ittt et e e s s sata e e e s eatae e e sentaeaeeans 15
5.3 Synergy SOftWAre PACKage (SSP) ....uuiiiee e eciie ettt ettt et ee s e e et e e s e e sate e enteesaseeeneeesnteesnsaeesnreeans 15
L = Tol=) O OO SO OUP USSP 15
5.5 LG8 1) ] T e [ o PRSPPI 16
5.6 Renesas Verified SOftWare Add-ONS .......cooieiiiiiiiieeete ettt st sttt smee s e e e ens 16
5.7 Renesas Qualified SOftWare Add-ONS .........coouiriiiiiiieeeerte ettt s s e s eee e 16
N = T T= 1o BT U] o] oLl o= 1ol =L (= 1] 2 SR 17
2 Y/ 1= .4 Vo T Y 18
7.1 32 MB EXEErNal SDRAM ...coiiiieiie ettt sttt sttt et s s ettt e bt e b e s bt e sae e sane s b e e b e e reennes 18
7.2 16MB QSPI Flash, MX25L12835FMI-L10G .....cevueerierierieeieeiteenieesiee ettt et esteesieesanesaresbeebeesbeesseesmeesmeeennees 21
I o T a1 o 1T = SRR 23
8.1 01D =T =Y PP TSP 23

a2/

Copyright ©2017,
5/25/2017 Future Designs, Inc Page 3 of 76



SYG-70CP  User’s Manual Rev. 1.0

8.1.1 7.0” TFT WVGA 800 x 480 PCAP Touch Screen Display (-70CP models only) .......cccceeeecieeececieeeennen. 23
8.1.2 2T T4 a A =T 0 [T =1 o) RSP 24
8.1.3 01D N 101 4= o T PP URPPUPTOPPRORRION 25
8.14 LCD POWET SWItCN ...ttt ettt e et e st e e be e e sat e e sabe e e sabeesareessneeesaneeenns 26
8.1.5 MOl T Y o] L - Yodl CT< V=T = o | R 27
8.1.6 PCAP TOUCK INTEITACE ... ittt ettt e s bt sttt e e bt e sbeesaeesanenas 27
8.2 Wi-Fi and BIUELOOTN LOW ENEIZY..ccciiiiiiiieeee ettt e e e e ettt re e e e e e e e s ebtb e e e e e e e e e esnnntseeeaeaaeeeannsenes 27
8.21 WI=Fi IMIOAUIE .ttt be e e s bt e e sae e e sat e e sabe e e sabeesabeeeneeesareeennnes 28
8.2.2 BLE IMOUIE ...ttt ettt ettt et e s bt e st e e sabe e sabeeebeeesabeeeaneeesaseesareeesaneesane 29
8.3 SD Card INTEITACE ..eitieiieeiee ettt ettt e b e bt e s bt s bt s at e et e bt e bt h e e s ae e sar e sar e reenes 30
8.3.1 MicroSD Card INSertion INSErUCLIONS .....cc.eiiiieiiiieeieeieeree ettt s 32
8.3.2 MicroSD Card RemMOVal INSTrUCTIONS........eiiiiieiiiieie ettt e s e e sneee s 33
8.4 USB DBVICE ..eeeeieteiee ittt ettt ettt ettt ettt e st e e s sb et e e s am bt e e e s aabe e e e s amr et e e s ambe e e e samreeeesanseeeesanreeeesanreeeesanreeeesans 33
8.5 REAI-TIME CIOCK ..ttt st st st e bt e bt e b e e sbeesaee st e e et ebeenneens 34
8.5.1 YU oL gor= o L= ol do g - 7= ol U T o F USSP 35
8.5.2 (0 =T o Yo 2 - =Y o PSR TPPR 36
8.6 F XU T [ To 30 N0 0T ] L1 1T PSPPSR 36
8.6.1 (OB =T Yo I o =T 1 = PSPPSR 38
8.6.2 OPtioNal ON-BOArd BUZZEN........coiiiiiieeeciiiee ettt e st e e ettt e e e tre e e e satae e e e abree e e s abaeeeenataeeeesnseeeeennsteeeennsens 39
8.6.3 Optional Off-Board SPeaker SUPPOIt ........coociiiiiiieee ettt et e e ae e e e bre e s enraee e eares 40
8.7 3-AXIS ACCEIEIOMEBLEN ...ttt ettt e e st e st e s bt e e s bt e sbe e e ssteesabeeessseesnteesneeesareesanes 41
8.8 TEIMIPEIATUIE SENSON .. eiiiitiiii ettt et e e ettt e e e e e ettt e e e e e sa s abee et eeesesaasnbeaeeeeesesaasssaeeeesesesannsssaeaeesssnnannns 42
8.9 AMDBIENTt LGNt / PrOXIMILY SENSOF ..ecvieveereeetiecteectee et eereeete e et e steeeveeveebeesteenteesasesaseeaseeaseebeenteesteesanesanesnns 43
8.10 PMOD Type 2A Connector with SPland optional 12C ..........coiviiiii it e e beee e 44
8.11 Cortex-M 9-pin JTAG DeEBUEZ CONNECLON .....uiiiiiciiieeiecieee ettt e eecttee e e estte e e e e ette e e e e stteeesebteeeessteeessnseeeesanssneeeanes 45
8.11.1 1O Pin TAg-CONNECT «uuuuuuuuii e aana s n s annnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnn 47
8.12  XBEE EXPANSION SOCKEL.....ci ittt e e e e e e e e e st b e e e e e e e e e s ababtaeeeeeessanstbaaeeeaeeeeannsrnns 49
8.12.1  XBEE SUPEICAPACITON ettt aaasaaasanaanen 52
<0 RS T =54 o =T Y o1 W @] oY =Tl ] - N 53
8.13.1 50 Pin Primary EXpansion CONNECLON (J7) c.cccueeeeeeciee et eetee ettt ette e e e e tae e e e etae e e e aaee e e eareeas 61
8.13.2 20 Pin Secondary EXpansion CONNECLON (JB) ......coccuiiiieeiiiee ettt ettt et et e e e aae e e e 64

a2/

Copyright ©2017,
5/25/2017 Future Designs, Inc Page 4 of 76



SYG-70CP  User’s Manual Rev. 1.0

8.13.3 10 Pin Alternate Power & Comm INtEIACE.....c.cueiiiiriieeeeeeeee e e 67

9 Security —TOL136 SECUIE EIEMENT ...cciieiiiie et e e e e e e e e et e e e e e abae e e ernbaeeeeasaeeeennseeas 68
10 Programming IMELNOMS .......coii it e et e e e e e e e et e e e e e e e e e s anbeseeeeaeessanssssaseeaeeesnnnnenns 69
O R 7Y C I Y1V LRSS 69
0 A 6 2T o | TP PRSP PP TPUPTPRRRPPRPO 70
11 Additional INFOrMAtIoN .......oiiiiieeee e sttt et b e b s et et e et e e b e e reesnee e 72
11,1 UDIQUIOS WirlESS STACK ..veeeiiiieeiiiiiee ettt e e e e et e e e e e e e et ra e e e e e e eeeanbaaaeeeeeeeesnsbraaneaeesannns 72
11.2  70-pin Breakout EXPansion BOAI.......ce.cceicciiiiiieie ettt ee e ettt e e e e e e e et ree e e e e e s e e anbaaaeeeeeeeesannsasaeeaaesennns 73
11.3  Additional EXpansion BOard SUPPOIt .....ceiiiuiiiiiiiieieiiiieee ettt e st e s ssieeeesssteeessabeesssssbeeessnbeeesssnseeessnnsenas 74
12 1 U1 0T o S RTRTRRON 76
0 VLY VoY ol L=yl o =Y o TSR SP 76
12,2 USEFUILINKS «.eeeeneieeeie ettt et ettt et e st e st e e sab e e s bt e e ms e e sabeeesnbeesabeesneeesabeesanneesareeaas 76

a2/

Copyright ©2017,
5/25/2017 Future Designs, Inc Page 5 of 76



SYG-70CP  User’s Manual Rev. 1.0

1 SYG-70CP Overview

1.1 Introduction
The Future Designs, Inc. 2yG™ (pronounced “sig”) Family provides a complete and qualified Graphical User
Interface (GUI) / Human Machine Interface (HMI) platform for the rapid release of customer products. The core of
2yG is Renesas Synergy™ — a comprehensive and integrated software-based microcontroller platform. FDI adds
the Synergy platform to its GUI hardware, systems, and production expertise. The result is a sum of high-quality
products that provide a robust and proven source for GUI and HMI solutions:

YyG = Renesas Synergy+ GUI

1.2 ESD Warning
The SYG-70CP is shipped in a protective anti-static package. Do not subject the module to high electrostatic
potentials. Exposure to high electrostatic potentials may cause damage to the boards that will not be covered
under warranty. General practice for working with static sensitive devices should be followed when working with
the kit.
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1.3 SYG-70CP Block Diagram
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Figure 1 - SYG-70CP Block Diagram
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Board Layout
1.4 Component Layout
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1.5 Board Dimensions
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Figure 4- Board Dimensions

Note: Mounting holes are .167” in diameter and are not threaded, but do provide Earth Ground

Not Pictured: SYG-70CP Total Height — 822 mil, Height off PCB — 319 mil
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2 Input Power Sources
The SYG-70CP can be powered multiple ways depending on your requirements. The various power input methods
are described below.

Input power requirements are 5V 5%, 1 A minimum.

2.1 5V input via USB Mini-B (P2)
The most convenient power source available to the SYG-70CP is the
USB Mini-B connector. This connector is labeled “NO USB” “INPUT
ONLY! 5V 1A MIN” so that it cannot be confused with the USB Mini-B
Device port. No data is sent over this cable, it is strictly for powering
the SYG-70CP.

INPUT ONLY! 8
5V 1A MIN |

2.2 Alternate Power Connection (J5)
The alternate power connector comes in the form of the DF13A-10P-1.25H connector. This connector accepts the
DF13-10S-1.25C socket connector. Pins 4 and 5 accept 5V and pins 6 r
and 7 accept Ground. The remaining lines are for use with COMMs and
will be described in the peripheral section of this manual.

SVO
J5 iy
1 P02 MISO84_ MISOBA IRQ3-DS
e P23 MOSIEA WMOSIEA TROZ-D5
3 P204 SCEKSA RSPCEBA
4
5 ¢
(3] POWER IHEUT ONLY
T
i P511_CRX1B_R¥XDABISCL48_SDAZ IRO15
g P512 CTRIB_TADABSDAAE SCL2 RO14
R [1] POTS ANDIG DAT TRGT3
CON10,DF 134
HTROSE DF13 -l

ALTERNATE POWER &
COMM INTERFACE

2.3 Power Requirements
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2.4 USB Power (P2)

Rating: +5VDC 5%, 1A Minimum Input

+5VDC 1£5% is the input power range specification. The +5VDC output level to either the Expansion Board
connector or the 5V devices may be affected if the +5VDC input power is not within specifications.

For reference on the USB output port from the pEZ GUI, the following are the specifications:

e USB High Power Specifications are 500mA maximum, and 4.75V to 5.25V standard.
e USB Low Power Specifications are 100mA maximum, and 4.4V to 5.25V standard.

2.5 70-pin Expansion Connectors (J6 & J7)

Rating: +5VDC +5%, 300mA Maximum Output (1A Minimum if Input)

The SYG-70CP can provide a maximum of 300mA of 3.3V power for “external use” over the expansion connectors
J7 (50 pin) and J6 (20 pin).
If more than 300mA of 3.3V is needed for an expansion board:
e Then the primary power input (i.e. 5V) should be located on the expansion board rather than on the SYG-
70CP
e The expansion board should include its own 3.3V voltage regulator
e Ensure the 3.3V voltage rails of the SYG-70CP & Expansion Board are not connected.
e The SYG-70CP should be powered using 5V from the expansion board over the 70-pin breakout, instead of
powering the expansion board from the SYG-70CP USB connector.
More information on this connector can be found in the Expansion Connectors section of this document.
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2.6 Alternate Power & Communication Interface Connector (J5)

Rating: +5VDC +5%, 1A Minimum Input, 2A Maximum Input

Alternate Power/Communication Interface Connector, J7, is a great alternative to bringing external power onto
the SYG-70CP in cases where the onboard power regulator isn’t sufficient.

More information on this connector can be found in the 10 Pin Alternate Power & Comm Interface section of this
document.

Note: This is a Power Input only connector. Do not use this connector to power an external device.
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3 Renesas Synergy S7G2 Microcontroller

The microcontroller unit (MCU) on the SYG-70CP is a 32-bit, 240 MHz, Cortex® M4 processor with 4
MB of internal flash and 640 KB of SRAM. MCUs from the Synergy family include qualified
commercial-grade software to enable rapid development of applications which require a real-time
operating system. The Synergy Software Package (SSP) integrates the full suite of Express Logic®
software including the ThreadX RTOS and suite of X-Ware stacks. For more information on Express
Logic software, see www.rtos.com.

|
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4 Development Tools

To develop applications for the SYG-70CP, it is highly recommended to use one of the two development
environments provided with purchase of the SYG-70CP. All the available development software is available on the
Renesas Synergy Gallery website and includes:

4.1 e2 studio
. The Renesas Synergy™ Platform's Eclipse-based e2 studio Integrated Solution Development Environment
(ISDE) is your workbench, providing you all the tools you need to create differentiated applications for Synergy
MCU devices.
o An open tool platform, the Eclipse CDT (C/C++ Development Tooling) standard allows plug-ins for many
innovative tool functions. Renesas engineers created solution-based plug-ins for Synergy that guide the design
process in three intuitive phases covering Synergy MCUs and software — the Preparation Phase, the Build Phase,
and the Debug Phase.

4.2 1AR Embedded Workbench® for Synergy
. IAR Embedded Workbench, the world’s most widely used embedded development environment, is now
completely integrated with the Renesas Synergy™ Platform. The new product IAR EW for Synergy provides add-on
functionality to simplify and accelerate software development, and provide the best performance and smallest
code size. Renesas created the Synergy Standalone Configurator (SSC) which is available to IAR EW for Synergy
users as a separate download. The SSC includes the Synergy Project Generator as well as the Synergy Project
Editor, including configurators like the Clock Configurator, Pin Configurator, RTOS Configurator, and SSP Module
Selector/Configurator.

4.3 Synergy Software Package (SSP)
. Part of the Renesas Synergy™ Platform, the Synergy Software Package (SSP) features software that has
been integrated, optimized, tested, and qualified by Renesas for Synergy users — and is also maintained and
warranted by Renesas on an ongoing basis.
. The SSP includes the ThreadX® real-time operating system (RTOS), the X-Ware™ suite of stacks and
middleware (NetX™, NetX Duo™, USBX™, GUIX™, FileX®) plus other quality stacks, libraries, and drivers all
connected by a rich Application Framework for ease of use. A common robust API resides over these components
enabling you to focus on your own product application code without delays

4.4 TraceX®
. TraceX® is Express Logic's host-based analysis tool that provides developers with a graphical view of real-
time system events and enables them to visualize and better understand the behavior of their real-time systems.
With TraceX, developers can see clearly the occurrence of system events like interrupts and context switches that
occur out of view of standard debugging tools. The ability to identify and study these events, and to pinpoint the
timing of their occurrence in the context of the overall system’s operation enables developers to resolve
programming problems by finding unexpected behavior and letting them investigate specific areas further.
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4.5 GUIX Studio™
. GUIX Studio™ provides a complete WYSIWYG screen design environment which allows the user to drag-
and-drop graphical elements used to build the Ul screens. GUIX Studio automatically generates C code compatible
with the GUIX™ library, ready to be compiled and run on the target. Developers can produce pre-rendered fonts
for use within an application using the integrated GUIX Studio font generation tool. Fonts can be generated in
monochrome or anti-aliased formats, and are optimized to save space on the target. Fonts can include any set of
characters, including Unicode characters for multi-lingual applications.

4.6 Renesas Verified Software Add-Ons

. A selection of specialty software components developed, licensed, and serviced by Renesas VSA partner
companies
J Tested and verified by Renesas to be compatible with the SSP per Renesas SSP interoperability
requirements
. Continuously tested for SSP interoperability with each new SSP maintenance release
. Free evaluation version available, full licensing required from the VSA partner company for end-product
production
4.7 Renesas Qualified Software Add-Ons
. A selection of specialty software components, licensed and serviced directly by Renesas
. Developed under the same quality standards and guidelines as the SSP
. Tightly integrated and optimized for use with SSP and API structure
. Free evaluation version available, full licensing required from Renesas for end-product production
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5 Board Support Package (BSP)

To allow users to begin application development quickly, a Board Support Package has been developed to pre-
configure the S7G2 MCU'’s pins to support the various peripherals on board the SYG-70CP. This allows you to focus
on application development instead of spending hours tracing signals through schematics. To install the BSP,
download the “.pack” file from the TeamFDI website using the link below. This file can also be found by navigating
to the SYG-70CP product page under the software tab:

http://www.teamfdi.com/wp-content/uploads/SYG-70CP Pack.zip
Note: Clicking this link on a PC will start a download

Once you have the file, ensure e2studio or IAR is closed and copy the file into the Packs directory of your e2studio
or SSC directory.

If you installed e2studio into its default directory, this folder will be located at:
C:\Renesas\e2_studio\internal\projectgen\arm\Packs

If you use IAR Embedded Workbench with SSC, and installed it into its default directory, it will be located at:
C:\Renesas\Synergy\SSC\internal\projectgen\arm\Packs

Note: If you use both IAR and e2studio, you must install the pack in BOTH locations.
Once the *.pack file has been placed into the directory, open e2studio or IAR and either development

environment’s New Synergy C Project wizard will be updated to include the SYG-70CP as a new board option to
select.
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6 Memory

6.1 32 MB External SDRAM
The 32MB 16Mbx16 SDRAM is a high-speed CMOS, dynamic random-access memory in an industry standard 54
ball VFBGA package. It is internally configured as a quad-bank DRAM with a synchronous interface (all signals are
registered on the positive edge of the clock signal, CLK). Each of the x16’s 67,108,864-bit banks are organized as
8192 rows by 512 columns by 16 bits. The 256Mb SDRAM uses an internal pipelined architecture to achieve high-
speed operation. This architecture is compatible with the 2n rule of prefetch architectures, but it also allows the
column address to be changed on every clock cycle to achieve a highspeed, fully random access. The 256Mb
SDRAM is designed to operate in 3.3V memory systems. An auto refresh mode is provided, along with a power-
saving, power-down mode. All inputs and outputs are LVTTL-compatible.

SDRAMs offer substantial advances in DRAM operating performance, including the ability to synchronously burst
data at a high data rate with automatic column-address generation, the ability to interleave between internal
banks to hide pre-charge time, and the capability to randomly change column addresses on each clock cycle during
a burst access.

Micron is a longtime leader in the SDRAM space, offering solutions from 64Mb to 256Mb, as well as a full suite of
simulation models and technical support. The MT48LC16M16A2P-6AIT:G is supported on a cost effective 50nm
process technology, with assured lifecycle support for years to come.

For more technical information visit http://www.micron.com/

This memory is accessed through the S7G2 microcontroller (MCU) External Memory Interface peripheral which is
pre-configured on projects created using the provided Board Support Package (BSP).

a2/

Copyright ©2017,
5/25/2017 Future Designs, Inc Page 18 of 76



SYG-70CP  User’s Manual Rev. 1.0

CONTROL
LOGIC

BANK3
BANK2
BANK1

DECODE

0
=
%
COMMAND

|
| | REFRESH [73
MODE REGISTER ! | COUNTER o . BANKO
! ADDRESS ROW- BANKO
'ZE ! MUX ADDRESS gy MEMORY

v
'

'

'

.

'

'

.

:

'

'

.

'

. T LN LATCH ARRAY
' & (8192 x 512 x 16)
' 4 DECODER

'

'

h

h

'

h

H

h

h

:

'

.

.

e ]

T
|
I
i SENSE AMPLIFIERS DATA
| 16 OUTPUT
! 310 REGISTER
|
| -
! 2 110 GATING 16 DQ[15:0]
! » DQM MASK LOGIC Y
! BANK READ DATA LATCH 1
A[12:0] 75| ADDRESS — ] CONTROL [ WRITE DRIVERS .
BA[1:0] REGISTER |— LOGIC DATA '
H 2 = 16 INPUT 1
H > 512 REGISTER .
. il '
H
H > :
H
. COLUMN :
: DECODER '
' COLUMN- '
H N ADDRESS 9 1
' 9 COUNTER/ '
H
V| Larc '
: 1
: H
: |
' '
: |
! '
: '
: '
H H
H
: '
: '

Figure 5 - SDRAM Block Diagram
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3 SDRAM
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Figure 6 - SDRAM Schematic
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Pin Configuration Pin Configuration
Meodule name: BUSD AD3: v :.Pll3 ']
Operation Mode: SDRAM 16bit | A4 v P12 -
Input/Output A05: v | P11 .]
BCLK_SDCLK: ~ [pen2 -| Aos: < |p301 -
None - a07: - |P302 ~|
WR_WR0_DQMO: ~ |pso1 ~| A08: + [p303 v]
None A9 v | P304 -|
SDCS: v P11 -] a0 «[p30s -
CS0_WE: v | P610 -_] ALx: ~ | P306 -
CS1_CKE: e | a2 ~ |p307 -|
CS2_RAS: v [P Lt ~ p30g -
CS3.CAS: v (P32 | A + [p30g -
Nane - ms «p310 -|
done £ -.’:cne -
Mone None
Ncne Mone
AD0_BCO_DQM1: ~ | Peos - A None
A01: v P15 - | Nene
AD2 v [p11a - None
o None
Nt | p8.Ds: v [ps12 7]
DO_DQU: v p100 ~| Da_DQE: v |p613 -|
D1_DOL: v [p101 ~| Dp10_pqu0: T -
D2_DQ2: ~ 102 ~| D11pqur: v peos -
D3.DQ3: v | P103 »| b2 pa12: ~ | Ps04 -|
D4_DQa: « | P104 ~| Dp13.pq13: v | peo3 -|
D5_DQS: ~|p10s ~| D14 DQUA: v paoo -
D6_DQE: ~| p106 ~| Dp15.0q1S: v |pgoL -|
D7_DQT: v | p107 Tl Y AIT: [None ;

Figure 7 - Synergy SDRAM Pin Configuration

6.2 16MB QSPI Flash, MX25L12835FMI-10G
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Macronix Serial Multi I/0 (MXSMIO™) Flash provides not only Single 1/0, but also Multi-I/O interfaces. MX66xxx35
or MX25xxx33/35/39/73/75 series offering Dual /O or Quad /O operations which double or quadruple the read
performance of systems for high-end consumer applications.

The QSPI Flash provides additional Code Space if needed, but also provides storage for fonts and images (which
can be large on WVGA displays such as this one).

This memory is accessed through the S7G2 MCU’s dedicated QSPIO peripheral port.

 OSPCLK [3]

L%y QEPIOD [3]

3v3
|32
=0R0.0ML
v
U4
3 1 16 ot
[3] OSPIO3 &Y GSPI03 5| HOLD#A03 SCK 5 Egg%u“
R33 3 vcc SO0 53
[5.2] PERRESETn - Wy T NCRST#  NCAMO |3
ORD, DML K—ﬁ DU NC TK
H—E— oY DHU ﬁ
[3] GSPCS a8ECa s 3 g::l E";g B
[3] QSPIOT Z&5)——QSPI0] 8 lsonor  weenoz [-2 a3F102
SERIAL FLASH, T28MBIT, GSPI .

MXZ5L12835FMI-10G
S016WE

Figure 8 — QSPI Flash Pin Connections

Maodule name: Q5PI0
Usage: For Q5PL, same Pin Group Recommended
Pin Group Selection: [_A only v]
Operation Mode: ’Quad v]
Input/Cutput

v | P500

+ | P501

+ | P502

¥ | P503

v | P504

v | P505

Figure 9 - Synergy QSPI Flash Pin Configuration
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7 Peripherals

The SYG-70CP has a large variety of peripherals available to use in a wide array of projects. A Board Support
Package (BSP) is provided with the purchase of the SYG-70CP and is used to greatly simplify the configuration of
the specific I/O needed for a given project. After installing the BSP, creating a New Synergy C Project dialog inside
of e2 Studio or IAR Embedded Workbench will allow for the selection of the SYG-70CP. Creating a new project with
this board choice will create a default pin configuration that will be used to configure the S7G2 MCU through the
Synergy Configurator in e2 Studio or the Synergy Standalone Configurator (SSC) in IAR Embedded Workbench.
There are certain options that are not configured by default, but are optional depending on your project
requirements. Refer to the following sections to determine configuration requirements specific to your project and
I/O needs.

7.1 LCD Panel
7.1.1 7.0 TFT WVGA 800 x 480 PCAP Touch Screen Display (-70CP models

|
D/
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only)
The SYG-70CP is equipped with a Tianma TM070RVHGO01-01 7.0” TFT WVGA Projected Capacitance Touch screen
display. This 800 x 480 touch screen has a 15:9 aspect ratio and 300 nits of brightness and a contrast ratio of
500:1.

The PCAP Display uses the SSD25XX Touch IC. The correct driver is shown below:

g_sf_external_irgl Add Touch Driver

External IR
< Touch Panel Driver on touch_panel_ft5x06

wark Device on

€8 Touch Panel Driver on touch_panel_ssd25xx
<+ Touch Panel Driver on touch_panel_sx8554

SRR AT T B R R |

Figure 10 - Synergy Touch Panel Driver

7.1.2 Backlight Generator
Backlight brightness can be controlled using a PWM signal to control the backlight generator circuit. The pin for
the PWM signal is configured in the BSP provided with the SYG-70CP, and the backlight circuit accepts 5KHz to
100KHz frequencies.

Note: For Full brightness, drive P713 high (P713 = 1).

[ P33

OSSR
o BACKLIGHT GENERATOR
F713 = 0 FOR BACK LIGHT ON
MAKE BURE TO EET THIEB L1 D&
FIN TO OPEK COLLECTOR Bl LED A
x L
10UH,1.1A,Z3TMOHM :
J_ VLCFSC20T-100M1R -1 MEIEAT
8 52 cea o
10UFfOV | 10UFI0V ] 0.UF e 4TUF, 25V
CO805-5M| CO305-5M : B CUE0S-5M
= = = I swld =
el = = LED K
=y o s S M DIHNIRG 5
i\ 5] PAD7_GTIOGHARD: - . 1AL
] o . SEEI 0 I0Cs BT
A ke
NOTE: BACKLIGHT GENERATOR IE 2 come GHD
EXTREMELY SENEITIVE TO EED. - 7
CAUTION MUET BE TAKEN TO RED Sa RE1 (CONSTANT) CURRENT SET TO ~160mA
R A et ey H_M_J ces TS =18 127 %
]jzzuﬁm TRSE11850RVT = Ri208 g
- L - BACKELIGHT LED COMFEISED OF 24 LEDE
CFNSPWR {3 BERIES, B FARALLEL]

160mA TYPICAL & 5.6V

REET, VEb = 0,2V

-
B8 LSOL ¢O)— oo —|

Figure 11 - Backlight Generator Circuit

It is also possible to turn off the backlight by setting P713 “low” (Low = 0). See the note on the schematic for more
details.
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7.1.3 LCD Interface
The LCD interfaces with the SYG-70CP through connector J9. This 0.5mm pitch flat ribbon cable connector is robust
and allows for sturdy connection of the LCD cable to the SYG-70CP. Several resistor options are available to
support a wide variety of optional LCD displays, if required. The LCD Interface connector schematic is shown
below:
gg"?.’!"-".—xi:- i::;‘T:lEEE-::-i 31;3}EC|:| LCD I NTERFACE

EUPPORT SOFPORT INGTIEVRGST { FCAR) FTMCTURE LT [(AWNRTD) /THD T0EESCOL {4NETF1
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a7 102
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&
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.
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Figure 12 - LCD Interface Schematic
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