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“I am your gateway to excellent

: ; City & Infrastructure: Andrej Orel
teChm_CaI Support ancj an extensive ST Industrial Scientific & Medical: Karl Lehnhoff
technical community Market SpeC|al|StS Automotive & Aerospace: Frank-Steffen Russ

Light Home & Building: Bernard Vicens

-
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Local System FAE

Technology specialists Analog & Power: Milan Ivkovic
\ High-End Processing: Ulrich Schmidt

RF connectivity: Christian Krieber

Sensing & Control: Uros Mali

EBV Technical support centre Software Solutions: David Negroni

T , FPGA: Karl de Boois (NL)
Specialist FAE’s Al: Gianluca Filippini

High power: Sergio Piovella
Mid power Harald Reichert

> Paul Zoeteweij
> System Field Application Engineer (FAE)

i : . Motor control + functional safety:

L Teci:nlcg?)g\]/atsepv(\e/i?;;[iz:[S Suppller network ("'50) Canberk Sezer _

. Supplers " Technical Marketing mage Sensing: Per Michael

" ird parties . . - -V )
2. Technical Assistance on: ®" Technical SpeCIa“StS Security & RFID: Daniel Bartz

" System level design Linux + Zephyr: De_tlev Zun_del

" Device selection Embedded SW: Thibault Richard

" Benchmarks loT CIoupI: Mike Powell .

* Bom analysis Automoy\{e Software + functlo_nal sqfety:

" Cross referencing * Maurizio Carella & Milan Milanovic
3. Technical support: Network_lng: Mar_co Accomazzo

" First line technical support PCI: Alain Fournial

® On-site support and training
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INTRODUCTION

" GreenPAK is an IC that combines logic, timing and mixed signal functions together into a highly configurable and integrated
solution. The majority of base die are OTP but a few MTP options exist. Small sizes and low cost create a compelling
solution for customers. Rapid prototyping is common and the only cost is the final sales price to customers (there is no
NRE for design creation by our team, there is no hidden programming fee, and custom programmed samples are free as

>
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SLG47001

ANALOGPAK™ PROGRAMMABLE MIXED-SIGNAL MATRIX WITH ANALOG FEATURES

Features

" Two ultra-low offset OpAmps

* Two 10-bit digital rheostats

® Multi-channel sampling analog comparator

* 59-byte Pattern generator
® GreenPAK™ configurable logic

" Reliable NVM CRC check

Benefits

* High precision analog circuitry
" Customizable mixed-signal solution
" Configurable power-saving scenarios

" Compact size - 20-pin STQFN: 2.0 mm x 3.0 mm x 0.55 mm, 0.4 mm pitch

Typical Applications

® Consumer Electronics

* Handheld and Portable Electronics

® Industrial Automation and Process Control
* Personal Computers and Servers

* Battery Voltage and Current Monitoring

® Adjustable Precision Threshold

Sensor Offset Trimming/Calibration
Tunable Analog Filters

Operational Amplifier Adjustable Gain and
Offset

Adjustable Voltage-to-Current Conversions
Smartphones and Fitness Bands
Notebook and Tablet PC

Block Diagram

GPI02 GPIO7 ‘ SCL/GPIOA ‘ SDA/GPIOS GPIOS* GPIO3 ‘
””””””””””” 1 —
' | Combination Function Macrocells
GPIO6* V| 10bitoigita 10-bit Digital [ 1 GPIOS*
H Rheostatd Rheostatl ; 2-bit 2-bit 3-bit 2-bit
' ! wrao/ || wraay || wraoes || wraay
! I DFFD DFFL DFF2 DFF3
I I 25MHz ‘
GPIOL ' ! GPIO
' : 3-bit it it bt
' 1 wraz2/ || wraas || wras/ || wrasy
i ! DFFL DFFS DFF6 /SRO | | DFFT/sR1
H 1| Exended Pattern
' : o
' 1| width Converter 3 bit 3bit abit
H ' wris/ wraz/ wraof
' \ DFF8 fSR2 | | DFFS/sR3 DFF10
'
: ; -~
' mo o || Detay with Edge -
] | Detector Multi-function Macrocells
[ .
! I 3-bit LUT3 8/ 3bitwWT3 9/ || 3bitwTa 1o/
RH_1A/GPI14 : INS CHS ) j DFF11 / &-bit DFF12 / 8-bit DFF13 / &-bit RH_DA/GPIL
' || PORwithcRe CNTO/ DLYO / FSM CNT1/ DLY1 CNT2/ DLv2
' I
' E— ] . 3BRWT3 11/ || 3bitwT3 12/
RH_18/GR3 | ) | v P Ve Seivicn | ) \ PCSerial ‘ 2;?;/;:: E(’Z?fj;:‘; RH_OB/GPI2
H |
OAL+ ‘ \ 0A1 ‘ 0Al1_OUT 0AD_OUT | OAQ- | QAD+

Example Application

Field

Current-Loop Circuit

Mcu
RA2L1 (*1)
UART

Op-Amp
READ2304G Sl

[ARTIN AnalogPAK 4-20mA Loop

AnalogPAK SLGA47003
SLG47011

(*2) Op-Amp x2

(Filter) —

HART_OUT (*3)

3.3v Host

MCcU
RA2L1 (*1)
UART

GPIO

Analog PAK

AnalogPAK SLG47003
SLG47011
(2) Op-Amp x2

Buffer/Filter)

HART_OUT (*3) Loop Power 24V

© 2024 Renesas Electronics Corporation. All rights reserved.
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http://www.renesas.com/slg47001

FORGEFPGA INTRODUCTION

GOING BEYOND GREENPAK

Renesas has had HUGE success selling GreenPAK Most $ and LUTs
®_©O “This part is great, but | also want...

% Lots of

™ . Digital
GreenPAK ...more low-power data buffering ...

customers
i ... A different (or custom) interface... I Moderate Dlgltal
;i ... digital processing my sensors... I

GreenPAK (Very Low Digital)

...and keep it cheap!”

Existing LUT Landscape

v" We will support customers with logic resources above existing GreenPAK.
v" A small, cheap FPGA fills the digital resource gap between GreenPAK and larger, more expensive solutions.

© 2024 Renesas Electronics Corporation. All rights reserved. Page 8 | z E N ESAS



WHY IS SLG47910 REVOLUTIONARY

1k Digital Logic Core Package Options
. . 2 output LUTs
" 1120 5-bit LUT equivalents

SLG47910V

" 1120 DFFs

24| | 23| |22 | 21 2 19

" 5kb distributed memory

High Integration,

" 32kb EBRAM Mem, OSC, PLL

1o 24-pin MSTQFN 0.4P

" OTP Non-Volatile Memory 3.0mm x 3.0mm

o @ S w S} —
@

Power Supply T [u] [z
" VDDIO: 1.71V t0 2.75V (pending Increase) -

" VDDCore: 1.1V (+-10%) Lowest Standby SLG47910C
Power L 2 3 4

" Power Gating Structure & Data Retention 5QQQ0Q
High-Freq 50MHz Oscillator Z 8 8 8 8 20-pin WLCSP 0.35P
Phase-Locked Loop (PLL) »[QQQQ 1.85mm x 1.6mm
E|QQQQ

" Input from OSC or external source
Beats Competition
Less than $0.50 in high volume

© 2024 Renesas Electronics Corporation. All rights reserved. Page 9 | z E N ESAS




SLG47910V

FORGEFPGA LOW DENSITY FPGA SOLUTIONS FROM RENESAS

= Dense Array of Configurable Logic
e 1120 5-bit LUT equivalents

e 1120 DEFs ® Power Supply: VDDIO (1.71V to 2.75V
« 5 kb distributed memory pending increase) @Nd VDDC (1.1V +5%)
* 32 kb BRAM * Power-On-Reset (POR)
» Configurable through NVM and/or ® GPIO Count: 19 GPIOs in the QFN
SPI interface Packaging
® 50 MHz On-chip Oscillator = Operating Temperature Range: -40 °C
" Phase-Locked Loop (PLL) to 85 °C
e Input from external source or internal * RoHS Compliant/Halogen-Free
On-Chip Oscillator * Package: 24-pin QFN: 3.0 mm x 3.0

mm, 0.4 mm pitch

" BRAM Retention: store data during PWR reset function

" Lowest Standby Power

® Full-featured FPGA at an extremely competitive price point

" Device can be programmed though easy-to-use free Go Configure Software Hub

Typical Applications

" Low power and low cost allow for * Frequency Meter
use in a wide range of applications = 7-Segment Display using PmodSSD
previously closed to FPGAs

= UART to 7-Segment Display

® Four-Channel Breathing Example

Block Diagram

GPIOG/
GPIO9 GPI108 voDC vDDID GPIO7 SPLSO
GPIOS/
GPIO10 16 kb BRAM o
A -, [y F 3 F 3 F 3
y r 4 y ¥ 3
FPGA Core GPIO4/
GPIO11 5P| Master SPI_S5
GPIO12 Configuration Logic Blocks for Logic Configuration GPIO3/
(CLBLs) and Configurable Logic RAM SPI Slave SPI_SCLK
Blacks for Memary [CLBMs)
GPIO13 GPIOZ
384 kb QTP
[ F Y -~ rFy -~ F 3
4 y L Y
GPIO14 e LY _ GPI01
16 kb BRAM Oscillator
50 MHz
GPI015 POR PLL GPIOO

GPI016

GPIDLY

GPI018

EN

PWR

GND

© 2024 Renesas Electronics Corporation. Al rights reserved. Page 10
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https://www.renesas.com/eu/en/products/programmable-mixed-signal-asic-ip-products/forgefpga-low-density-fpgas
https://www.renesas.com/eu/en/products/programmable-mixed-signal-asic-ip-products/forgefpga-low-density-fpgas
https://www.renesas.com/us/en/software-tool/go-configure-software-hub
https://www.renesas.com/eu/en/document/apn/fg-014-uart-7-segment-display?r=1570456
https://www.renesas.com/eu/en/document/apn/fg-005-four-channel-breathing-example?r=1570456
https://www.renesas.com/eu/en/document/apn/fg-006-frequency-meter?r=1570456
https://www.renesas.com/eu/en/document/apn/fg-012-7-segment-display-using-pmodssd?r=1570456
https://www.renesas.com/eu/en/document/apn/fg-012-7-segment-display-using-pmodssd?r=1570456

FORGEFPGA SOLVES TYPICAL LOW-DENSITY FPGA BARRIERS

Why Renesas ForgeFPGA?

Competitive Pricing
-The best value low-density FPGA: Perfect for high-volume, cost-conscious developers to engage with the

low-density FPGA space.

Low Power Consumption:

for wearable and battery-operated electronics.

Customer-Centric Design:

=
, - Exceptional efficiency: With a sleep current of just 14uA, significantly lower than competitors makes it ideal
Qa - ForgeFPGA address key customer requirements, enhancing its appeal in the low-density FPGA market.

- Free design software: Completely free to download and completely free of any licensing restrictions.

© 2024 Renesas Electronics Corporation. Al rights reserved. Page 11 [ | z E N ESAS



DEVELOPMENT ROADMAP

Projected Customer Sampling Release Schedule

4 Capability per IC Core Device Family

Mixed-
signal set 1

1k Logic

Mixed-
signal set 2

4k Logic 2k Logic

1k Logic

Extended Device Family

(Examples)

4k Logic
(AECQ-
100)

10k Logic

CAN Bus

Product Variety for:

" LUT density

" Package

" Mixed-signal Features
" Programming

" Hard IP Blocks

2024 2026

Development Timeline (Estimated)

© 2024 Renesas Electronics Corporation. All rights reserved.
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Karl de Boois
Karl.deBoois@ebv.com
Direct 030-899 6857
Mobile 06-2242 6907

EBV Elektronik
Zonnebaan 9
3442EA Utrecht
The Netherlands
030-899 6850
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