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These slides review Intel/Altera MAX10 architecture

Upon completion: You should be able to describe the
MAX10 architecture and each of the major
subsystems
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* Top Level View
* 10M50DAF484C7G

50 Single supply, compact features V - Waier-Level Chp Scale (WLCSP)
SF Snqle supply, flash featares E: Plastic Enhanced Quad Flat Pack (EOFP)
A Sngle supply, analeg features M : Micro FineLine BA (MBGA)
E‘E Eﬂi-ﬂﬂl?.%ﬂa‘}qﬂ?ﬂﬁm'ﬂ U - Ultra Fneline BGA (UBGA)
a zupply, 22Ul F - Hneling BGA (FEGA]  «qm—
- [14 [zl supply, analog featurss
( : Commendal (Tj=0"Cto85°() e
10M50 DA F 484 C 7 G | - Industrial Tj= 407 C to 100° ()
10M - MAX 10 A - Automotive (T=-40° Cto 125" ()
02 2K logic elements fi {Fastest] imccrtes specific device
04 4K logic glements i —— options or shipment method
0 2K logic elements 8 G : Rolse G
:1!?2 EE :[HJE E:E'"E'"E ES : Engineering sample
5- 25K logic elemen
4t 40K logic elements ~ WLCSP Package Type UBGA Package Type
e 50 50K l0gC olpments 36 - 3605, 3 MM X 3 mm 169 : 169 pins, 11 mm X 11 mm
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&1 - &1pins, £ mm x4 mm iM o IMpins 15 mmx 15 mm

EQFP Padkage Type FEGA Package Type
144 - 144pins 22mmx2mm 256 : 256 pins, 17 mm x 17 mm

484 : 434 [ins, 23 MM X 13 THT) Qo
MBGA Package Type 672 : 672 pins, 27 mm 1 27 ma
153 - 153 pins, & mm ¥ mm

Src: MAX 10 Device Overview
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* Top Level View

* 10M50DAF484C7G
I R e R R R
2 4 8 16 25 40 50

Resource

Logic Elements (LE) (K)

M9K Memor}f (Kb) 108 189 378 549 675 1,260 1,638
User Flash Memor}f 96 1,248 1,376 2,368 3,200 5,688 5,888
(Kb) (1)
18 x 18 Multiplier 16 20 24 45 55 125 144
PLL 2 2 2 4 4 4 4
GPIO 160 246 250 320 380 500 500
Dedicated 10 15 15 22 26 30 30
Transmitter
LVDS Ernulate.d 73 114 116 151 181 241 241
Transmitter
Dedicated 73 114 116 151 181 241 241
Receiver
Internal Configuration 1 2 i 2 2 2 2
Image
ADC — 1 1 1 2 2 2
5 Src: MAX 10 Device Overview
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* Logic Array
* Array of Logic Elements (LEs) — 50K LEs
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Src: MAX 10 Device Handbook
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* Logic Elements
* 1 LE can have both an asynchronous and synchronous

path
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Src: MAX 10 Device Handbook
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* Logic Elements
e Look-Up Table (LUT)

e Multiplexor

LUT Mask
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* Logic
* Normal Mode

Array

Figure 6: LE Operating In Normal Mode for MAX 10 devices
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B Src: MAX 10 Device Handbook
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* Logic Array

 Arithmetic Mode

 1LUT can implement an adder
Figure 7: LE Operating in Arithmetic Mode for MAX 10 devices
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* Logic Array <
* Arithmetic Mode '
* 3input LUTs
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* Logic Array Block (LAB)
e 16 LEs
* LAB control signals
* LE carry chains
e Register chains
* Local interconnect
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* LAB

Figure 2: LAB Structure of MAX 10 Devices
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Src: MAX 10 Device Handbook
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A

* Multiple Levels of Interconnect
* Local Interconnect

Figure 2: LAB Structure of MAX 10 Devices
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Src: MAX 10 Device Handbook
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e Direct Link Interconnect

Figure 2: LAB Structure of MAX 10 Devices

* Multiple Levels of Interconnect
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Src: MAX 10 Device Handbook



EE 3921

A

* Multiple Levels of Interconnect
e Global Interconnect - direct

Figure 2: LAB Structure of MAX 10 Devices
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Src: MAX 10 Device Handbook



EE 3921

A

* Multiple Levels of Interconnect
* Global Interconnect - indirect

Figure 2: LAB Structure of MAX 10 Devices
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E Src: MAX 10 Device Handbook
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A

* Multiple Levels of Interconnect
* Row/Column Interconnect

Figure 2: LAB Structure of MAX 10 Devices
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Src: MAX 10 Device Handbook
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e Additional Fixed Blocks - Clocks

Figure 17: GCLK Network Sources for 1T0M16, 10M25, 10M40, and 1T0M50 Devices

CLK[0, 1][p.n]
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20
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Src: MAX 10 Device Handbook
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e Additional Fixed Blocks — Clocks

* PLL

inclkd

PLL

inclk1

4:1
CLEIN Multiplexer
— ",
-
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= |~
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.~
4:1
Multiplexer
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A,

Clock
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=0

| — clkswitch
—|_}E|htlﬂd|:|

| — clkbad]
s activedock
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VD =3
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_+'|'II
e No Compensation; 206 Mode

- GLLES
—— AD{ clock (2]
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— GLLK
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Src: MAX 10 Device Handbook
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e Additional Fixed Blocks - Clocks
e PLL locations

PLL3 (1) Bank 8 Bank 7 PLL2(7)
—
0CT
PLL1 Bank 3 Bank 4 PLL4(T7)

22

Src: MAX 10 Device Handbook
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» Additional Fixed Blocks - Memory

 M9K Block
e 8192 RAM bits (9216 including parity)
e 284-MHz performance
* True dual-port memory
e Simple dual-port memory
* Single-port memory
* Byte enable
* Parity bits
* Shift register
* FIFO buffer
e ROM
* Various clock modes
e Address clock enable

EE 3921 23 © tj



» Additional Fixed Blocks - Multiplier
* 144 - 18 x 18 multipliers

e Can be configured as 2 — 9 x 9 multipliers

Data A [17..0]

Data B [17..0] me

EE 3921
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18 x 18 Multiplier

Embedded Multiplier

Src: MAX 10 Device Handbook

g Data Out [35..0]
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» Additional Fixed Blocks - Multiplier
* Configured as 2 — 9 x 9 multipliers

Data A0 [5.0]

Data B0 [8.0]

Data A1 [8.0]

Data B1[8.0]

signa
signb
adr
dodk ——
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—
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>§, —ENA
—
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- T

.

0
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- Data Out 117..0]

Src: MAX 10 Device Handbook
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e Additional Fixed Blocks - ADC

e 12 bit
* 1Mbps

PLL Clock In
Dedicated ADC Hard IP Block
Analog Input Sequencer [4:0]
I |
: DOUT [11:0]
ADC Analog Input | | Mux 12 bit 1 Mbps ADC
(Dwal Function) [16:1] .
Control/Status
L /
B Temperature Sensor ")L
Altera Modular ADC IP Core
A AN —

Internal Vggr

Src: MAX 10 Device Handbook
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EE 3921

e Additional Fixed Blocks - User Flash

* 2 user partitions
* 5888Kb total memory

Pq;nspnlSu:tul

WWWWW o

Page Size Total u’“;:;h Total Configuration
Y Memory Size (Kb)
(Kb)
o6 544

10M02 3 3 16

10M04 1] ] 41 20 70 16 1248 2240

10M08 B ] 41 29 70 16 1376 2240

10016 + e 38 28 66 32 2368 4224

10M25 4 4 52 40 az 32 3200 SRER

10040 4 4 48 36 B4 64 5 10752

10M50 + £ 48 36 54 64 ‘ SEEE ) 10752

Src: MAX 10 Device Handbook
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EE 3921

1/0 Standard
. /-ﬂ

R NEEE| o

| owton |
10 Standand
nmm

15V HSTL Class II Yes Tes DR =, QDR 11+, IESDa-5

referenced QDRI and
RLDRAM 2

12V HETL Class | Voltage- Tes Tes General purpose TESDE- 16/
referenced

1.2V HETL Class I Voltage- Tes Yes Gemeral purpose TESD=-16A
referenced

HSUL-17" Voltage- Tes Tes LFDDR2 =
referenced

Differental 55T1-2 Miferential Tes™ Yes™ DR IESDs-58

Class land II

Differental 55T1-18 Dhiferential Yes'? e DDEz IESDa-15

Class 1 and Class 11

Dhifferantial S5TL-15 Dhiferenital Tes'2 Fes DOEs

Class [ and Class 11

Dhifferantial S5TL-15 Dhifferenital Yes'? Tes DORs TESDs. 313

[iffarantial S5TL-135 | Dhiferential Tes'? Tes! DDR3L

[ifferential 1.2 V Dhiferential Tes Tes™ DDR [+, QDR 11+, IESDe-6

HSTL (ass | and Clas and RLDRAM 2

i

[iffarantial 15 ¥ hiferenttal Tes? Tes DR O+, QDR 11+, IES -5

HSTL (Rass | and (o QDRIL and

i RLDRAM 2

Dhifferental 1.3 V THierental Tes'? Fes! Gemaral purposs TESDE- 164

HETL (ass | and Class:

o

Differential HSUL-12 | Differential Yes™ Tes LPDD#2

LVDE (dedicated)™ hiferenttal Tes Tes™ — ANSITIASELS 644

LV (=xtermal Miferential Yes ANSITIASELS 544

resistor)

Mini-L¥DS Dhiferential - Yes& — =

(dexdbicated "

Ming-L¥DE {external [Hferemital Fag

resistor)

RSDS (dedicated ™ [Dhiferential - Fes™ - -

RSDS (extermal Miferential Tes

resistor, 11}

RSDS (exiermal THfecemital — Yes — —

resistor, 3R]

PP [ dedicabed ' Differential Fes™

PPDE (extermal hiferenitial - Yes - —

resistor)

LYPECL Miferential Yes

Bus LYDS Dhiferenitial Tes Fegil — —

TMDE [Hiferenttal Yes

Sab-LVDS Dhiferetial Tes Tes™ - -

SLVS Miferential Yes Fes

HiSpi IHierential Y= — — —

33VIVITL33V Single- Yes Yes General purpose JESD8-B
LVCMOS ended
30VLVITL3OV Single- Yes Yes General purpose JESDS-B
LVCMOS ended
25 VLVCMOS Single- Yes Yes General purpose JESDB-5
ended
1.8 V LVCMOS Single- Yes Yes General purpose JESD8-7
ended
1.5 VLVCMOS Single- Yes Yes General purpose JESD8-11
ended
1.2V LV CMO5 Siegle. Y= Yes Gemeral purposs IESDe-12
ended
3oV PO Siegle. Y= Yes Gemeral purposs POl Bev_ 22
ended
33V Schmitt Trigger Siegle. Y= — Gemeral purposs —
ended
5\ Schmitt Trigger Siegle. Y= Gemeral purposs
ended
1.& 'V Schmitt Trigger Siegle. Y= — Gemeral purposs —
ended
1.5V Schmitt Trigger Siegle. Y= Gemeral purposs
ended
SETL-200as 1 Voltage- Yes Yes DR IESDe-58
referenced
STL-200ax Voltage- Yes Yes DR IESDe-o8
referenced
SETL-18 Class 1 Voltage- Yes Yes DOEz2 IESDe-15
referenced
SETL-18 Class 11 Voltage- Yes Yes DOEz2 IESDe-15
referenced
SETL-15 Class 1 Voltage- Yes Yes DO -
referenced
SETL-15 Class 11 Voltage- Yes Yes DO
referenced
ESTL-15% Voltage- Yes Yes DO TESD7s. 3D
referenced
SETL-135 Voltage- Yes Yes DL
referenced
1.2V HETL Class 1 Voltage- Yes Yes DDA [+, QDR 11y, IEEDa-5
referenced and RLDRAM 2
1.2V HETL Clasc 11 Viltage- Yes Yes DR I+, QDR 11+, IESDa-&
referanced and RLDRAM 2
15V HETL Class 1 Voltage- Yes Yes DDA [+, QDR 1y, IEEDa-5
referenced QDRI and
RLDRAM 2

Src: Max 10 Device Handbook
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e Additional Fixed Blocks - 10

VCCO01A

VREF1
VCCo1B

VREF2

Vo2
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VREFE  VCCI08 VREF?  VCOo7

8 7
1A VREF6
6
B VCCI06
VREFS
2 5
VCCIS
Low Speed 1/0
= [ ] towspe
[ ] Highspeedio
: : [ ] HighSpeed DDR3 1/0
VCCI03  VREFZ  VCCIO4  VREF4
30 Src: Max 10 Device Handbook © tj



* Dual Power Supply

VCCA, VCCA_ADC
(25V) >
MAX 10
VCC, VCCD_PLL, VCCINT Dual-Supply Device
(12V) —»

Src: MAX 10 Device Handbook
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. FPea — programmable

* JTAG Programming Configurations
* Load programming information (xx.sof file)
* Directly into the Configuration RAM via the JTAG interface

e Configuration FLASH holds the default program

xx.sof file

_ _ Configuration
SRAM Object File JTAG Configuration MW/ RAM
Configuration Data —— » (RAM
) T _.sof
Internal
o (Configuration
Lpof > Configuration
» Flash Memory

JTAG In—SystEm Programming

Src: MAX 10 FPGA Configuration Guide
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