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I.IMX RT 118x

i.MX RT11802i.MX RTRIMNZipLEE, BEASMHEEMNArm® Cortex®-M7H#, T{EMEFILX800 MHz, IR TECortex®-M33
M, SMEHIX240 MHz, i.MX RT1180BB T I MXITaE, ZFT WL (Profinet, EtherCAT, EtherNet/IP%E) LIRBIZHR%E
HHUAMRZIEN FRAMTHECCHRIFANL.S MBRE ERAMEITIMAEFHM TSNIMY, i.MX RTLI80RERTHHNBREREEER, GFEDCDCH
LDORETEE, TLUBEIMFBENSERYE, SHUBENF, ARNEE—MKEFRE, JAXBFSMHNE: FHEEO. EEEDO (CAN-FD.

LPUART, LPSPI, LPI2C, FlexlO%) ,

N\N\GW

System Control
Secure JTAG
PLL, OSC
eDMA x2
Watch Dog x6
GP Timer x2
Quadrature Dec x4
QuadTimer x8
FlexPWM x4
LPIT x3
LPTMR x3
LPTPM x6
Internal Memory
Upto 1.5 MB SRAM w/ ECC
ROM
Analog
HSADC %2 (30-ch.)*
DACx1
ACMP x4

Trust Monitor
Lifecycle

Main CPU Platform

Arme Cortexs-M7
32 KB I-cache 32 KB D-cache
FPU MPU NVIC
Up to 512KB TCM w/ ECC

Secure CPU Platform
Secure CPU Platform
Arm Cortex-M33 w/TrustZone
16 KB C-cache 16 KB S-cache
FPU MPU NVIC
256 KB TCM w/ ECC

External Memory
FlexSPI x2 (Dual Channel QSPI)
HyperRAM™ /HyperFlash™ w/OTFAD
External Memory Controller
8/16/32-bit SORAM/LPSDRAM
NAND/Parallel NOR Flash

Power Management

EdgeLock® Secure Enclave

Secure Boot
Secure Debug
oTP

Connectivity

Networking

TSN End-point GMAC Port 4

Public/Private Key Storage

AES (CBC/CMAC/HMAC/GCM)
SHA2 (224/256/384/512)
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I.LMX RT 118x
| iMxRTi879 | iMXRTLI8L/B2 _J __iMXRT1170 | __iMXRT1160 |

C(I;)U 800MHz Cortex-M7 - 800MHz Cortex-M7 500MHz Cortex-M7
CPU 240MHz Cortex-M33 240MHz Cortex-M33 400 MHz Cortex-M4 240 MHz Cortex-M4
w/ TrustZone w/ TrustZone
Power Mgmt. On-chip DC/DC and LDOs On-chip DC/DC and LDOs On-chip DC/DC and LDOs On-chip DC/DC and LDOs
i'\rf(e:mTOCrl)\//l 1.5 MB SRAM + ECC 1 MB SRAM + ECC 2 MB SRAM incl. ECC 1 MB SRAM incl. ECC
5-Port Gb TSN Switch (4+1), 3-Port TSN Switch (2+1), 2x Gbit/s Ethernet MAC (only 1

Multi-protocol

1x Gbit/s Ethernet MAC,

1x Gbit/s TSN MAC, 1x Gbit/s TSN MAC, with TSN capability), 1x 10/100
Ethernet 2x ports EtherCAT Device 2x ports EtherCAT Device Ethernet MAC, IHURY BUISITEE LY A
2x 16-bit 3.5 Msps ADC 1x 16-bit 3.5 Msps ADC . .
DAC, ACMP, Timer PWMs, QEI  DAC, ACMP, Timer PWMs, QEI | ACZXAlczl\'Ablf 4T|2m '\é'rsngAl\'ADSC s | ACZXAlczl\'Ablf 4T|2m '\é'f‘;fNA“'ADSC o
Sigma/Delta SINC Filters Sigma/Delta SINC Filters ’ ’ ' ’ ' ’
Serial 12x LPUART, 6x LPSPI, 6x LPI?’C, 8x LPUART, 4x LPSPI, 3x LPIC, 12x UART, 6x SPI, 6x I°C, 12x UART, 6x SPI, 6x I°C,
Interfaces 2x I°C, 2x FlexlO, 3x CAN-FD 2x I°C, 2x FlexlO, 3x CAN-FD 2x FlexlO, 3x CAN-FD, 2x FlexlO, 3x CAN-FD,
Display & i ) 2D GPU, PxP, 2D GPU, PxP,
Camera Parallel, MIPI (display/camera)  Parallel, MIPI (display/camera)
2X HS w/ PHY . 2x HS w/ PHY 2x HS w/ PHY
cecurt Secure Enclave Secure Enclave Secure Boot, Crypto Acceleration, Secure Boot, Crypto Acceleration,
y 10 Tamper Pins 10 Tamper Pins Key Storage, Tamper Detection  Key Storage, Tamper Detection
e 289 BGA 144 BGA 289 BGA 289 BGA
g (14x14mm) (10x10mm) (14x14mm) (14x14mm)
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| i MXRT 118x

>

Dual core with Arm Cortex M7 at up to
800MHz and ARM Cortex M33 at up to
240MHz

Enabling IEC 62443 system-level compliance,
and IEC 60802 industrial profile support

Enhanced drive capability

Secure, compact and low power

Fieldbu
s Matrix

i.MX RT1180

Remote Network

I0s Companion ACSENO

» Complete support of industry’s latest TSN standards

» Designed for simplicity, flexibility and performance

Time Sensitive networks

TSN > =3OPCUA  CCLINKIETSN

Industrial Etherne!

Over TSN

Serial Fieldbus
soigs
BJUJs
‘){Madbus
CANopen

Q@ IO-Link

Industrial Real-time
Networks -

G5

FtherCAT +~

Etheri‘et/IP
o s

ETHERNET ISR S mm 8

POWERLINK
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I.MX RT 118x

Gateway

From Serial/Ethernet
fieldbus to TSN

RS485 | RS485
NP NE

i.MX
RT1180

N

Remote I/O

System solution with NXP’s
AFE

i
e

1.MX
RT1180

NX

RS485 | CAN
N NE

AC / Servo Drives

Including advanced
variable frequency drive
(VFD) control & integrated
1A network support

RT1180

N

RS485 || CAN
XD NG

10-Link
Master

Single chip 4x channel 10-
Link Master and Industrial
Network

10110 |]10[]I1O0
Linkj|Linkp|Link|Link|

10-Link 10-Link IO-Link IO-Link
PHY = PHY PHY  PHY

i.MX
RT1180

NX

RS485 | CAN
N NE

Network
Companion

IA Network Connectivity
enabler on NXP portfolio

MPU/MCU
NXO §

NOR

Flash CAN
N

1.MX

RT1180 |“we

NG

Eth
PHY
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SEED-RT118X

N\N\GW

MIMXRT1189

JTAG
UART

Motor
Control

CAN FD x3

Octal Flash /——

(oo o &)
)

..................................

QSPI FLASH x2

=

=

SD

USB 2.0 x2

100BASE-TX x2

1000BASE-T x3

/EtherCAT
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J seep-RT118X EIEEE

Mol
!

A
[ Ethernet PHY J [ Ethernet PHY ] { Ethernet PHY } [ Ethernet PHY J { Ethernet PHY
A [y A A
RMII Ml PWM
RGMI RGMII RGMII
RMII Mil
l v Y 2
/I—.THI) JECAT0  ETH4 /ECAT1 ETH1 ETH2/PWM PWM/ETH3 AD IZC\
QSPI Flash SINC GPIO
128Mbit FlexSPILA
BOOT
Octal flash .
NXP i.MX RT118X Button X5

512Mbit

LED X6

Q5P| Flash
128Mbit < P Flexspiza

\ sDIO CAN X3 USBOTGX2Z  JTAG UART /
CAN transceiver
NXP TIAL1044GT/3

E T G o
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SEED-RT118X#&{41\ 42

> SEED-RT118X Ethernet
WREHESNUKRKNO, EFETHO

=Bk = A% Tk
e = T
WO, ETHO-ETH3IX UMW OEEE

RT118X &R — -4 IR TSNITHAL L. 4 borts EthO RTL8201 100M 0x02
ETHAIEEERT118XIEB— TSN TpSN
GMACLE., PHYMBIMWIAGERFAT: Switch Ethl RTL8211 1000M 0x05
LD B Eth2 RTL8211  1000M 0x04
. TSN End
Networking int
TSN End-point GMAC Port 4 poin Eth3 RTL8211 1000M 0X07
) Port 3 TSN End-
e point Eth4 RTL8201 100M 0x03
with 1x TSN End point Port 2 GMAC
el

- EherCAT Device Controler  Portd
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> SEED-RT118X EtherCAT
WRRLAKMOETHORETH4B] LAES
B HEtherCATEEECATOFIECATL,
PHYMIUE AN B RATR. B LLEEE
KR EEEERIEREPHYIEOZRMIIEE

w2 RT118X Ethernet PHY address
MII

EtherCAT
Device
Controller
Networking
TSN End-point GMAC Port 4
4-ports TSN Switch Port 3
with 1x TSN End point Port 2

kel
 EtherCAT Device Controler ~ Pot0

N\ROW

ECATO

ECAT1

RTL8201

RTL8201

100M

100M

0x02

0x03
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N\N\GW

> SEED-RT118X HEpliZ#lE:O
EMBTNUERSIHMENXBRNBENESZED, BRESEENR, TATFKERLEN. BLDC, LHEBHNFEN

B9 .

sv_sys VDD_3v3
R285 . . 0. 040 R286. .0 1% .

LPI2C2 -SDA 28 o0 o402 286, e D 0402 1% LPIZC2 SCL,
Wii1_0A ll:ig;'\/\“ g g:gg ggié' (00402 1% PWM1_0
WMI1_1A 0 UA0Z 1% PWM1 1%
W 2A RZBY @y 042 R299 V40 0402 1% WM 2

GPIO_SD_82 00 M R290 40 0A0z R300 40 0402 1% GPIO_SD_82 01 M,

g Ram:i/\/’ U 0402 1% GPIO_SD_B1 00 M

40C1 A1 7 R2%2 [0 0402 RMZ . 00402 1% . . . . ADCH Bi
R i e e
sgg?ﬁé me 0402 R303 V400402 1% ﬁggﬁ%h

BINC_EMCLKD R255 U 0A0Z REUS o U 0AUZ T SING1_EMBITG,

D)lNC3 EMCLKD RZ96 “ 70 0402 R306. °\ 0 0402 1% sINC3 EMB\TQJ

BPIO_AD 31 M R7IT 40 0a0z R712 5 U VA0Z T% | Gpio ENic_B1_00_ by

g R7Z3 SO 00z T%
Ny GHIO AD_32

GPIO B1 0D M R236 0. 0402 R237 S0 0402 1% GPIo B1 01

C118 C119 = = €120 C121 C122
&l S i ik

hF [10nF [10nF
0402 D402 D402
BOv ~ 5OV BOV
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SEED-RT118XE

10w

'TEL

-

9

Qo

JAALPT WS-

R33 R40

R29 €0
R28 RY?

R30 R38

Con R9 €7 Ree
€88 R90 C56 R87
R R
ms
R96.€70 k83
R92 CT1 A

vV EFNXP i.MX RT1189(IRIFEMRRA R, AHAF24V-48VER{AIEREYL. BLDC. Hiteili=s

N\N\GW
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I EtherCAT

Slave 1 data Slave 2 data Slave i data

[out ]
X ¥ T~

Slave 2 Slave i

—

Xjs = »

o=
3

Master g _
Servo mototr Servo motor

Digital 1/Os

EtherCAT
packet retrun

—

A PR B R

A2 Ve
sty R
SN R

= AT SEPE AN E 1
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| SEED-RT118X EtherCATH#IERHAIFE

._’ J_“ 08 J

3

B 00133
1’“’“[ rnn\rc‘ 2
AR A

UsteCz 4-bit

M

bnmy wpply
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ENET4 RuE
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I TSN (Time-Sensitive Network)

20074F, |EEES02.10)%E T AVB (L4
| IRAE | B AR5 AL, F A A DA 5
6 =12 FEHFHFIHDMI. #7728 ARl 25 . AVB
2D A 3&E T W B2 55 2 )2 N 45
5 2IEE
P 20124F, IEEE802.1AVBAT-%%4H & 44 NTSN
4 =R (T4, TSN J& T AVBHA AR, Bt
3 &2 5. GERARE S s RS,
---- T F- LU R [ — AR N bR
| 280EREESE | | TSN | IEEE802.1
1YIEE TSN ZL N F7R 441 . ol gz il

AR 5GEFAIE .
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MSO8104 Fri April 19 17:11:24 2024

V-V V.V VYV IV V)
RIGOL wair 'H 5s00us MEASURE | (sTopmun | | D 0.00s T % @iy W
v
Histogram Result b
= Sum 1.008khits
— Peak: 210hit:
> SEED-RT118X GPTPH#fi[H Vs 3m0on
S N — N7 Min -25.02n
{)U”"L:_EtRT118X GPTPHYI‘%EF H_}_}:;};&o Pk_Pk 60.04n
Mean 2.654n
[P |\\edian 5n
W Mode -5.007n
SEED-RT118X TSNk & Binwth 720
H A . 3 N igma .87n
RAREL I AR s, HART 118X T E
é%b%&@i SR RIER
RN IR 4-
SEED-RT118X TSNAZ #t 4l 10000ns ©
. SN
ﬁEERT118X TSNX?%*}LE/‘JVLAN\ $§E 1 =1.00v B 0123 4567
B B Thae 0.00v S @< 17:10
%%\ {JILE‘U%E jjﬁbo INFO 462 app tsn_net_st_oper_config_print: base time : 4396775296
INFO 462 app tsn_net_st_oper_config_print: cycle time : 100000 / 1000000000
N . INFO 462 app tsn_net_st_oper_config_print: ext time : 0
‘{]ﬂ”iﬁé%%ﬁﬂ?. INFO 462 app tsn_net_st_oper_config_print: @ op: 0, interval: 3888, gates: 10
N ” INFO 462 app tsn_net_st_oper_config_ prlnt: 1 op: @, interval: 96112, gates: 11101
D SEED-RTllSX GPTPHTJ‘%EFH,/ é& INFO 462 app net_socket_stats_print : net rx socket(20033DE8) [¢]
;Zé %_ Z INFO 462 app net_socket_stats_print : frames : 4000062
INFO 462 app net_socket_stats_print i err ¢
H'_‘j( 39 98ns INFO 462 app net_socket_stats_print : net tx socket(20033E58) [¢]
ﬂzi/] 92{2 556ns INFO 462 app net_socket_stats_print : frames : 4000001
INFO 462 app net_socket_stats_print :err 1 0
INFO 462 app socket_stats_print : cyclic rx socket(20002330) net_sock(20033DE8) peer id: ©
) . b ﬂ;‘}j N ﬂ; INFO 462 app socket_stats_print : valid frames : 3986034
- K| = INFO 462 app socket_stats_print terr ud ]
D SFIE‘ED ETllSXH/%*ﬁmiEE‘Lb ‘:""§§7i§\' INFO 462 app socket_stats_print terr ts : 14028
INFO 462 app socket_stats_print : err underflow : 315
bz*n’/‘jj\j36uso INFO 462 app socket_stats print : link up
INFO 462 app stats prtnt stats(200027/D0) traffic latency min 36274 mean 36281 max 36290 rm

s~2 1316330472 stddev™2 18 absmin 36258 absmax 36298
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| SEED-RT1 18X Mz fEIFE
[ ]
> ARG R
® (GPIO
® UART
® CAN
® USB
® FEEPROM
® SD Card
® [thernet
® (QSPI FLASH
® OCTAL FLASH

> EHLEEHRABIE
® U HLIzHIfFIFE
® FreeMasterfs il P FLALEFIFE

N\ROW

> EtherCATHIABFE

TwinCAT 2352 | SEED-RT118X GPTOM ¥

TwinCAT F- 3 #% Hl|SEED-RT118X CiA402 ik
SEED-RT118X SOEM = v 4% il SEED-RT118X GPTO M 3
SEED-RT118X SOEM 3= v 4% il SEED-RT118X CiA402 M\ i
i.MX 8MM IGH E 35I| SEED-RT118X CiA402 M\ 3

> TSNTUABIFE

SEED-RT118X GPTPIN % [F] 51 #5
SEED-RT118X TSNELHE Ui & 17l F&
SEED-RT118X TSNAZ e AL51 F4
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I Arrow Solution3{=3Z

[ %) ¥ &K EMSEED-RT118X I EtherCAT 4 PU AL
5 R o s (A BBURK R 28 (TSN i st [A] 125 0 gPTP ()

DR e ) B OB R 2% (TSN) A I [a] [ 5 P gPTP ()

o g

T-SEED-RT118XEA: T &K EtherCAT M (—) #HJiREtherCAT

u

T SEED-RT118XEA I K EtherCat\ i (=) [FEEHLH]

i

TSEED-RT118XE 1 & EtherCatM i (=) B[S HL]

it

T SEED-RT118XE I K Ethercathh i (JU) RZSHL

s

T SEED-RT118XEIT &K EtherCati\iii (1) EEPROM

£ T SEED-RT118XEM T K EtherCath il (75) XML A4
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http://mp.weixin.qq.com/s?__biz=Mzg4MzU5NDc4NQ==&mid=2247506424&idx=1&sn=db498ac525411279786e3904fe0e1c2e&chksm=cf479ab6f83013a024b8a67fd4897b003704e7591e972f31875114ba4870dbe799fb5d776c9b&scene=21#wechat_redirect
https://www.arrowsolution.com.cn/web/knowledge/article/180
https://www.arrowsolution.com.cn/web/knowledge/article/182
https://www.arrowsolution.com.cn/web/knowledge/article/183
https://www.arrowsolution.com.cn/web/knowledge/article/184
https://www.arrowsolution.com.cn/web/knowledge/article/185
https://www.arrowsolution.com.cn/web/knowledge/article/186
https://mp.weixin.qq.com/s?__biz=Mzg4MzU5NDc4NQ==&mid=2247508437&idx=1&sn=591c8498003d7dd4b54a3146e1776098&chksm=cea485fc92bdd514ee3bbc1d94bef8e38820029f9a908e4519362da703c7c637a39ecb9f97de&scene=126&sessionid=1721373575#rd
https://mp.weixin.qq.com/s/ezVLEFc5XHvlCCEBko9_oA

Thank You
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