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1. 7= RAER

EC-01G A& %15 [ 7 & #y — 2K NB+GPS #4H . 5 # NB #4 K Al 89 = & i 77 £ 7 EC616S.
P A B4 B KB Y NB-ToT SoC. X#H MK, %4 X FH 3GPP Rell4 NB-IoT 47

B, B—ZAEEENHE NB-ToT ¥ H .

vEA T4 A (NB-IoT) :

& RETR LN, PA, SR EE, RETFAUREFRER,
I TATR TR R AR .,
AKX T (PSM, DRX, eDRX, ##A) W hE L.
R BT MCU AE S, 4% 1 B (K Ay T 0F ey LA R 3 4 A v R i |

Processor Subsystem Peripherals
R i ™,
| SSP/UART/I2C |
236KE
+16KB | GPIOPWM |
Al SRAM
Cortex-M3 | Timer WD G |
| auxapc |
4MEBE | Secumite |
Cache 16KB "ok Vazh -
- | Log/Debug |
SN i
Power Managemernt Unit
Communication Subsystem
-
_ Conmmurucation
Transceiver +
PA+IPF+ANT 5W
USIM
"
& 1 EC616S & i 4
BC-01G A& 4L 1y GPS # 4 K Jil 89 £ % Jr 77 % 47 AT6558R . 1% % f =& — 3K & 1% &k BDS/GNSS

ZHET E FHEWA SoC B F, Fr L& A rr s, #t 7 &£ 4 L& E &, 32 fL#y RISC CPU,
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HEEESGE, CHAXHFLIHTESHAS, a8 PENILITESMASLBDS, EH
GPS, #& Z #7897 GLONASS, 3 A /[ LIS £ A G Bk & E AT,
CEAAFUTHE (GPS)

W BDS/GPS/GLONASS % % GuBk A & i fn . 2 Gu i o7 7€ i o
B EEFERE&ENEERT.
B RTC f & B IR F K E 1.4V
B BDS/GPS WA i% 4235 1T,
BlRS AT6558R
SMEBLNA b
SAW L = < ELCt
~ wEme |
e DCDC. LDO Ll
@ > LNA 4
TCXO BDS/GPS/GLONAS
s
SRFHESES|EE RIS S
A 4
ROM «—> ShgiR0 < ON/OFF
»| SPL. UART. I2C. » GRIO
. GPIO e Igé;lsTgI
RAM > éﬁ:‘i&“ﬁﬂfa
—> R?%ﬁfm %—. RTC XTAL

B 2 AT6558R & A 224 I
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1. 1. 4

PAFE

Cortex-M3, > #F MPU

AE CPU MZE, && 204MHz

8- & DMA

ok

AMB & 4 NOR flash

272KB @B A SRAM, 4% 256KB F2 16KB 3%
16KB #5§4- cache

A5

RERE X #H 1.8/2.8/3.3V 10

B 4RJF: 26MHz TCXO B( DCXO, 32.768KHz df ¥k
1 AMoharee iR (F )

A MCU 5, 2R TR RCIRF B1E A ET4F, HHEER
LOG B, UNILOG

Wk T, SWD

Ve

16 /> GPIO

3 UART, 2 SSP, 2 12C

6 PWM, 6 Timers, 6 GPIO counter,1 WDG
32KHz RTC timer

USIM, 3 #f Esim

LPUART

4 i 12-bit AUXADC

1% 4

TR RN, 4 REREX

PSM: 20pA

O N N NV R U U N N N NS N N I N N N T N NN



AT AHY I
Ai- Thinker EC-01G #LA& 4 V2.0.1

DRX (2.56s): #A{H 110pA
RX: # A {H 10mA

TX: A {F 24mA

SERER

54 X 3GPP R14 NB-IoT
Category NB2, 2-HARQ

Multi—-tone NPUSCH

Anchor and non—anchor carrier
In-band same/different PCI, guardband, standalone
Multi-carrier paging, NPRACH
Positioning: OTDOA & ECID

ROHC, RAI, multiple-DRB, RRC connection re—establish
SC-PTM (need SW upgrade)

A

XEMB: 3, 5, 8

S BCPA, XHFFAPT TR

B R AR IR 2 BOR S TT R
HRER 3

Th

B A /0 i AR SR (AES,  SHA)

Secure boot

flash encryption

True random number generator

X # open—CPU

B 75 A OMSIS R4
XFERT RS

IPv4, IPv6 and non—IP

NN BN I N U N N I N N N N N N NN N R R VRN
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v UDP, TCP

v’ DTLS, TLS, SSL

v’ MQTT, CoAP, HTTP(S)
LWM2M

X # FOTA

B, JE S B -

3.3V to 4.5V

A BN

2. TES¥

*1 xESENUH

B A 5 EC-016G

3% SMD-54

R+ 19. 2%18. 8*2. 8 (£0. 2) MM
AEHRA FENER S

¥ B Band3, Band5, Bands8
THREE -40 'C ~ 85 C

3R —40 C ~ 125 C , < 90%RH

fit &, e R 3.3V "~ 4.5V B AT 500mA

p& ;3 SSP/UART/T12C/PWM/ADC/GPTO

BHEE S # 110 ~ 4608000 bps , Btik 9600 bps
Ak AES/SHA

Flash 4MB NOR flash
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2. 1. BREHK

BC-01G A3k 2 QLRI &, FEMIZHF BRI FR I 76 -

y 3
Al

& 3 ESD By & = A
2.2. AR
*2 BARREMEX
e 24 1 & /ME WA fE EAE BAr
e EL R VDD 3.3 3.3 4.5 v
Vi/ Vi - -0. 3/0. 75VI0 - 0.25V10/4.5 |V
I/0 | Vo/V - N/0. 8VIO - 0. 1VIO/N v
IMAX - - - 24 mA
2. 3. NB 4F 57 M gk
% 3 NB AR fEk
1 Tone@11 (15KHz) 12 Tone (15KHz)
EVM SEM ACLR EVM SEM ACLR
Band Channel pout Pout
RMS Margin Max RMS Margin Max
(dBm) (dBm)
(%) (dB) = (dBc) (%) (dB)  (dBe)
1201 22.5 0.9 4.9 -39.5 20.5 7 6 -40. 8
3
1575 22.5 0.9 3.8 -39 20.5 7 6 41
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Ai-Thinker
1949 22.5 0.9 4 -39 20.5 7 5 -40. 5
2401 22.6 0.9 8 —42 20. 4 7 7 -43
5 2525 22.6 0.9 9 -42 20. 4 6 6 -42.5
2649 22.6 0.9 8 —42 20. 4 7 7 -42.8
3451 22.5 0.9 7.5 -42.5 | 20.5 6 4 -42.5
8 3625 22.5 0.9 8.5 42 20. 4 6 3.5 -41
3799 22.5 0.9 5 42 20. 4 7 4.5 -40. 5
2.4. ¥
THFEKERET 3.3V BB, 25° C wWREAEEZE, FEHATEEZNEG,
k4 hHEk
B BAME | FHE RAE | %4
Connect Tx 23dBm_1Tone (Band3
- 120 240 mA
Channel 1575 1842. 5MHz)
Connect Tx 23dBm_1Tone (Band5
- 110 226 mA
Channel 2525 881.5MHz)
Connect Tx 23dBm 1Tone (Band8
- 108 215 mA
Channel 2625 942.5MHz)
Connect Rx Band3 - 10 40 mA
Connect Rx Bandb - 16 46 mA
Connect Rx Band8 - 10 40 mA
DRX (2. 56s) - 110 HA
PSM - 20 LA

Copyright © 2022  Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved F 10 7 ¥ 24




2T BH I
Ai- Thinker EC-01G L& v2.0.1

3. SR

TEVEPRPTPTTs

EC-01G

SN:W234567887654321
IMEI: 023456787654321
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3263

Bl 4 BC-01G SMLIE ( F R LE Rt 5, LSz 7 %)
W B E_ER, R SNS/IMEI &

18.80+0.2
c.20£01
F 12001 80£0.1 N
i F _FDAD_U‘I
1.80£0.1 ) 1 1.15£0.1

}—_

), ?0.60£0.1
1.2010‘1} .

0.80£0.1
19.20£0.2
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IET I

K5 HARHE
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4, BHEX

UARTO_RXD

UART1_RXD

UART1_CTS

UART1_RST

UARTO_TXD

UARTO_CTS

UARTO_RST

SIMO_RST

[a]
=<
=
Ll
-
2
<
o}

PIN41: SIMO_CLK

PIN1: 12C_SCL

PIN2: 12C_SDA PIN4O: VDD_SIMO_3.3V
PIN3: NC PIN39:  SIMO_DATA
e e e | ST,
PIN5: NC : PIN37: 1013/TX/GPS-RX
PIN6: NC PIN36: NC

PIN7: NC PIN35: NC

PIN8: NC PIN34: NC

PINS:  POWER_KEY PIN33: NC

PIN10: GND PIN32: NC

PIN11: V_BAT PIN31: NC

PIN12: V_BAT PIN30: NC

PIN13: NC PIN29: GND

PIN14: NC PIN28: GPS_RF

&l 6 EC-01G MR (B X LHRG5E, DUy hE)

£ 24

|
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EC-01G #A £ Y 54 N T,

WEMTEE, TR REED R,

5 EMIERE I R

)2 24K o & Ut B
1 12C_SCL GPI03
2 12C_SDA GP102
3-8 NC 2
9 POWER_KEY | WAKEUP
10 GND B H,
11 V_BAT B R T\
12 V_BAT NN
13-14 NC =
15 ADC4 ADC Channel AIO4
16 ADC2 ADC Channel AI02
17 NC =
18 RESET RESETn
19-26 NC =
27 GND B H,
28 GPS_RF GPS 4 47 3
29 GND B
30-36 NC = i
37 1013/TX UART1_TXD
38 1012/RX UART1_RXD
39 SIMO DATA  |USIM UIO/SIM card I0
40 VDD_SIMO_3. 3V [VO_LDOSIM Output of LDO SIM 1.8V/3.3V

% 13 | 3 24
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Ai-Thinker
41 SIMO_CLK  |USIM UCLK/SIM card clock
42 SIMO RST USIM URSTn/SIM card reset
43 NC = i
44 GND B
45 NB_RF NB 4t 1 3 2
46 GND B
47 UARTO_RST | GPI06/UARTO_RSTn
48 UARTO_CTS | GPIO7/UARTO_CTSn
49 UARTO_RXD | GPI08/UARTO_RXD
50 UARTO_TXD  |GPI09/UARTO_TXD
51 UART1_RST  |GPIO10/UARTI_RSTn
52 UART1_CTS  |GPIO11/UARTI_CTSn
53 UART1 RXD | GPIO14/UART1 RXD
54 UART1_TXD | GPIO15/UARTI_TXD
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5.

R
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a = g g
AT2653_QFNG_PART - _‘ 15 JuFoED1 -
z D1UFEa01 SRt ;; |u:£ H |
] 0 &
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v come |2 i3 ciz
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6. 1. bz il w8

EWERRR AT, v LRy IC,

33333

UARTO_RXD
UARTO_CTS
UARTO_RTS
GPRS_RF

5 :I

5 :I

5

S
S
F—
H8—Jusm.
ML

£ |

4

4|
[43
———<]sIMo_RsT

mmmmmmmmmmmmm

=

[2C_SCL
12C_SDA

o [ fo [ o [ |-
‘ g
4
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2
(%]
9
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EC-01G_QFN48_PART

V_BAT >

slRl=lle
Lu|w
[ i

:
l¢]

o]

0

, | & || 0100402 -
[l
T
QT
3
]

| ©| | o| o| o =| af | 7| | wf |
| 2= 2| P &)~ mf R ) | SR

3
H
I &) | 1000200 3
.
By

ADCH|
ADC2
RESET]

B9 KL e R K
6. 2. ftH,

W EF 3.3V-4.5V Bk, E{E 500mA DL kIR

W DA LDO e e A DC-DC B PLSUK = 4 78 50mV LLA .

W DC-DC (e m B NG sh A AL E, ¥ UL RRE MR AR, (hH B
o

W 3.3V-4. 5V ERE 0 # DU im ESD # .
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12V--->3V3 2A Fisfr B

Ve 3v3
J Q
urP2 R RP1 0f
vee IN 12V SY8120 AR
T R ™ RPS5 RP4 . .0
FP2 ~,~10R 5 1__RP OR_|[CP1
+Em1_qﬁ N es pRPRAOR — S
RP. 4 EN x 6 100nF S
100 4.7uH 3.0A 8
2 3
L RP7NC GND FB RPS. QR |
RP
NC

CP1
NC

NC | | cP4
100nF | | CP5

—— “-cP9
nF | NC

10uF _16V| | CP3

22uF6.3VII[ CP6
22uF6.3VII[ CP7
°
=]

POWER_ENB

B 10 #Fftm s

6. 3. ESD # &[5 3~

D £ % 2| #eFy € MA: V_BAT, NB_RF, RESET, POWER_KEY (WAKEUP).

2) VBAT A NI R It L O AN T S nit, Ar EReEEEEL,
DIRYE B T FRE R A, ZURE VS EWLE.

3) NB.RF §1#fi 0, BANHEHTEE FEEFmT Salrndst. RAENAF £
WALTRE TVS AL E, = DUARIE E & I B fm

EE: NBRF #0 TVS SHmiEd, ERFEENT 0. 1pF. ZFEAT K, 2% RF K&
gk

4) RESET, POWER_KEY (WAKEUP) #n & 5 /N 78 # i (Pt /b R348 ) .86 75U fm £ TVS &1,
IR B E AR MU E, BH 5N AR DU e

6.4. L/ THERER

1) NB ¥ K b5, %% RESET & BOOT ¥ N 4% fr(%, BRE[ 23 @177 AL, b o FFALE
i T E B ow

# 17T W 24
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Ai-Thinker
| <10 ms |

|
Ny 1
>500 ms ]
VBAT —— /I‘ a
RESET/BOOT | :
|
STATUS | X BOOTING X AcTve

& 11 NB & L skt 7 B

2) EEEI:

@© VBAT Wre 5, HEEMRT 0.7V, A4k e bt s % B AR AR S20R e i U8 R 1T £
AEHLE, BEBRLERTNRE.

@ V_BAT et fa 5 E(RIEA 10ms LLA .

@ ZPUMCU fR & RESET #=#I5| M, £ LamFReRHMEATNRE G, BHE
HEMURERERE,

@ VvV BAT b /5 RESET % BOOT & T W # Lir, B LA EEET,

6. 5. RESET Ji 5L A &, %

1) NBA H RESET A # L e[ FHEREZZE TR HM L ARE LM, FEAE
RESET fifn RC IS B3 . MEANMEESR T Z e, EF A LUEw,
2) R AMEMCUGPTO S#4H My RESET B =B ##H (wH 12 i) , ER=ZMER
A HIREERENT 0.5uh. BEZ RESET MM i e[ %55, RE AT a4
RESET ML %] 1.2V LA o NB % REIE% T fF# RESET My o F & BARIEAE 1.2V LA EA
T
) EZRERERLERIENR T, T HAMERTE,

@© FAMOS ERE=ZRE, KLHMOS FKEIME D,

@ ®@E Y FrEE (el 12 FroR) , VOC # B JEE B & 1.8V-3. 6V HE % FF,
B NB A4 i ok Y B

% 18 | #* 24
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4) 4V BAT EH BT 2.2V 2 A HNRIRRS, XAFES AT RESET B (5
TR FEBEMEA TEH LE) TR EIEH T/, OpenCPU By M A, X Bt 3t F H 4 =
WE B o v B ek B VBAT R E R E A ey e i (R EA AR ERT 2.4V
HARE AR ) .

FIER FHUEBER, DB =REIREBILETK

vCC
\ o
RCIER
—RERBHR/NF0.5uA

/
\ 2K

AAAL { BZHRESET >

20K R3

Rl 47K InF
T Ql —
MCU GPIO Cl
R2
47K
4

& 12 RESET i1 % i &
6. 6. WAKEUP J 5z A e, J%

1) NB % F WAKEUP My #f b A% 58 ERAZ B TH Fm, # eEEERTORS
T AT 4B E EA WAKEUP fiin RC JEM % (w13 Frrm) » AR LA L
RC ®.%, I P ERE S E BB e
2) R SPEEMCUGPIO HA24H R WAKEUP B =R E%E (wE 13 FiR) , BEXR=ZRE
BIEAWIRERENT 0.50A, EFEAZ WAKEUP W EHr& 5, e AT o 4% WAKEUP
FHrE| 1.2V AT, Wt A e o I NB X A A RERA T LA WAKEUP Ji v BE 1%
o
) EZRERERLERIENR T, THAMERTE,

@© F MOoS EREB=ME, KL% MOS RERE/AN.
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@ ®W\EEWMY e (w13 FR), VOC W /EREAE 1.8V°3.6V HEH
Fr, TEF NB HEH KM,
FRER HHIEBEE, LARH =R EREB A

‘ v_cl‘_c

RCEiR

/
\ l 2K
AN o | IHTIWAKEUP >

—REREEAR/NT0.5uA

20K R3

R 47K InF
1 =
[ MCUGPIO Q Cl
R2
47K

& 13 WAKEUP fif &% &1 3%

6. 7. SIM & 5L F &, %

1) SIMDATA 335 m S 2V E 7 20K L 4w e [, v 3o gk & £ # 4 SIM FiR Tk IE
HIRF RS, FwmiEfz, 2FEBWE 14 .

USIM_VDD

1uF —=—100nF
- J25
ci cr R79 2R
vee o G5 LY VN NR0402
c3 | RST Vpp 3
& CLK NC2 H—
&5 1| GND1 NCY [ e5 g
G52 | GND2 GND7 555 USIM_YQDIN
GND3 GND6
C5.3 C5.4
GND4 GND5 R80 | 2> R81
786463001 20K | S Ne_22k
1 N RO40PS, R002
R82 22R  R0402 TSIV CLR
RBZ A
RB3 Y/ \22R ___R0402 USIM RST N
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Ai-Thinker
B 14 SIM v%# B %

6.8. B O H P ¥ %

1) o B AEEESNEIAE AT % 0 RXD &5 WAKEUP # %, 3 H WAKEUP [ B £/ 7 B2 3
B (520 % 0 1 B9 RXD A & B WAKEUP Zhgk), XEHEA RXD TEEfE A =% & H-Firik
B, TMNaBARE4EE, TEAKKRNEL. NB &5 RXD A W7 ELERIT, MCU TXD
HBEGEWRAE 1.873.6V A LLKA (Wl 15 fra) SHAR RXD HiE 5 A MKk,
2) &0 TXD 5 RXD £ & Zin® WAKEUP. RESET, #i{ WAKEUP. RESET & 4 & #1, #4 K
o S B o B R B B AR AL

Ql

X / 10K
TXD ; 47K RY 21 VDD
VDD_EXT —— AN 5 RXD
RXD = = TXD
GND GND
Tz MCU

A 15 & 0 e FHESH Bk

7. EREE LA
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RE (°C)

AR
235 ~ 250°C

STE =D (4
150 ~ 200°C 160 ~ 120s

=217°C 60 ~ 90s

A
-1 ~-5°Cls

MRS
o=
O~

AN

'|
‘n

ﬂ

- = = = e e e e ] e ———

YEIEATIE)
> 30s

FHEX
1-~3°Cls
100 ——

1
1
T
I
|
I
I
I
I
I
I
1
I
I
I
I
I
I
|
I
I
1
1
1
1
1

ff1E] (s)

0 50 150 200

FEX — JBE: 25~ 150°C FJE): 60 ~ 90s FHERIE: 1 ~ 3°C/s

FERE — JRE: 150 ~ 200°C H(E): 60 ~ 120s

EIiFEER — JBE: >217°C #fjE): 60 ~ 90s; IE{ERE: 235 ~ 250°C &fjE): 30 ~ 70s
BHIE — BE: BEERE ~ 180°C BERE 1 ~ -5°Cls

128 — BRESETHIER (SAC305)

250

B 16 B A2 o 4 I
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8. FimAXfE R

EC-01G EAH X Al mH a k., w T EHT:

15 BRHEEE

9. BxRRA

=57 B K B Wi 7t & DOCS % 5 ] K
M AL i E JE 4 e B 5] T i

AL FFHI4E: support@aithinker. com

W B %6 1E: sales@aithinker. com 5B %4 1E: overseas@aithinker. com

NE A FINTE LR S EREFEZCHE C 4 403, 408-410
Bf R EiE: 0755-29162996

bl 9
°

ot
L ] :.: L ]
..:“‘ L]

“‘

o
O

%
E

b

A
¥ X
rd Loa' 5
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