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3GPP Third Generation Partnership Project

AP Another name of DTE

CHAP Challenge Handshake Authentication Protocol
CE European Conformity

CMOS Complementary Metal Oxide Semiconductor
DCE Data Communication Equipment

DL Downlink

DTE Data Terminal Equipment

EIA Electronic Industries Association

EMC Electromagnetic Compatibility

ESD Electro-Static discharge

ESR Equivalent Series Resistance

FDD Frequency Division Duplex

GPIO General-purpose I/0

LCC Leadless Chip Carrier

LDO Low-Dropout
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LED Light Emitting Diode
LTE Long Term Evolution
ME Mobile Equipment
MO Mobile Origination Call
MT Mobile Termination Call
MSB Most Significant Bit
NB-loT Narrow Band Internet of Things
PC Personal Computer
PCB Printed Circuit Board
PDA Personal Digital Assistant
PDU Protocol Data Unit
PAP Password Authentication Protocol
PPP Point to Point Protocol
RTC Real Time Clock
SMS Short Messaging Service
SMT Surface Mount Technology
SPI Serial Peripheral Interface
TCP Transmission Control Protocol
TIS Total Isotropic Sensitivity
TRP Total Radiated Power
TVS Transient Voltage Suppressor
UART Universal Asynchronous Receiver-Transmitter
ubP User Datagram Protocol
uL Up Link
usiM Universal Subscriber Identity Module
URC Unsolicited result code
VIH Logic High level of input voltage
VIL Logic Low level of input voltage
VOH Logic High level of output voltage
VOL Logic Low level of output voltage
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3.4 E(REHE 17
3.5 USB_BOOT 1M 18
3.6 820 19
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GM331 2—FE/NRY , EttRe | BIEINFER cATL UR(EHRAE, H4ES7HF LTE-FDD/LTE-TDD MEEIREESEENY |,
3745 3GPP R9 CATL , 374F VOLTE IREANIEEIRSS. HRESTFAIMEHIZNAN R
% 1-1 GM331 SRR IFEERR

LTE-FDD Band 1/3/5/8
LTE-TDD Band 34/38/39/40/41

BT | MR IR S

1.2 I)EEHEE

GM331 38 HF R EIEE R 1GA TR £ 724 1GA B ||, EER RS/ 27 17.7mm x 15.8mm x 2.3mm
HiNFERY osm 1 NBIOT IRERITFE BN 26 FEMB LERAME ;6M331 /NS , KLF 88/ LVFFRE M2m
HEEK , HI0 - Baiiedis. FeeitE. RERF. KRS, BH8E. Tk pos Hl. BoitEIRE. H=HE, =E\
.

RF
RF_ANT SWITCH RFFilters [<——| 4GPA

[ e

VBAT PMIC E Cuntml;
Baseband
PWRKEY
POWER;
RESET_N
ADCs

UsB siM PCM 12C SD GPIOs UARTs AUDIO

1-1 GM331 IfEEtER
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GND [N 35 | RF_ANT
EXT_3V3 - - GND
WAKE_IN (957 . . pt o4 . | 33 || Reserved
WAKE_OUT [ | 32 || Reserved
= @ =
EAR P| 5 . = = - Reserved
EARN| & 7 64 . . | 30 || Reserved
PWRKEY | 7 llllmﬁmmd
ool b B OB o2 e
aDC| 9 2| eno
L2 2
o [0 26 || Reserved
usiM_DATA 41 . . . . . 135 | Reserved
USIM_RST | 12| [
usim_cLk | 18 23| Reserved
5 b b £ 28 8 8 8 %
S @ o ® ¥ z 2 2
[ | i) @ iy @
= b = 6 B @ o
73] w 'd o 'd o
] ]
WS JEHERN |6 aco  onen  RESENES

2-1 GM331 #&4EE) TopView
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GM331 GPIO EBFERIAJD 1.8V , IFMERITHRE R BB SAF I IAM R ¢
% 2-1GM331 EHIEN

1 GND GND 1

2 EXT_3V3 PO 3.3V B EH Vnorm=3.3V EIAKF
Imax = 50mA
3 WAKEUP_IN DI DOWN MREEEIN VIL min = -0.3V DI

VIL max = 0.55V
VIH min = 1.25V

VIH max = 2.0V
4 WAKEUP_OUT DO DOWN ity VOL max = 0.2V DO
VOH min = 1.6V
5 EAR_P AO IR HIE AO
6 EAR_N AO NS AO
7 PWRKEY DI FH=E B VIL max = 0.3*VBAT RIEB

e VIH max = VBAT
AIFSZE VBAT VIH min = 0.7*VBAT

8 EXT_2V8 PO 2.8V EBEHH Vnorm=2.8V BIF
Imax = 50mA
9 ADC Al RN oV ~ 1.8V
10 GND GND it
11 USIM_DATA DIO usiM £0 VIL min=-0.3V E1ER 1.8V/3.0V

VIL max=0.3*USIM2_VCC
VIH min=0.7*USIM2_VCC
VIH max=USIM2_VCC+0.3
VOL max = 0.4V
VOHmin =0.8*USIM2_VCC
12 USIM_RST DO USIM RESET VoL max = 0.4V
Vonmin =0.8*USIM2_VCC
13 USIM_CLK DO USIM CLK VoL max = 0.4V
Vonmin =0.8*USIM2_VCC
14 USIM_VDD PO UsIM EEJR For 1.8V USIM
Vmin=1.7V
Vmax=1.9V
For 3.0V USIM
Vmin=2.85V
Vmax=3.15V
15 RESET DI SREE Viy max = 2.0V FHREX
ViH min =1.17V
Vit max = 0.4V
16 SIM_DET DI DOWN  gi\v 7ERTHST Vi min = -0.3V
Vit max = 0.55V
ViH min = 1.25V
ViH max = 2.0V
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17 RXD DI uP UART S22l VIL min =-0.3V
VIL max = 0.55V
VIH min = 1.25V
VIH max = 2.0V
18 TXD DO UP UART %DE% VOL max = 0.2V
VOH min = 1.6V
19 Reserved /
20 Reserved /
21 Reserved /
22 Reserved /
23 Reserved /
24 EXT_1V8 PO 1.8V EB[E#H Vnorm=1.8V BIF
Imax = 50mA
25 Reserved
26 Reserved /
27 GND GND 1t
28 Reserved /
29 Reserved /
30 Reserved /
31 Reserved /
32 Reserved /
33 Reserved /
34 GND GND 1
35 RF_ANT AIO EHSRR 500 fE#L AIO
36 GND GND ith
37 GND GND 1t
38 DBG_RXD DI up Debug 12U VIL min = -0.3V DI
VIL max = 0.55V
VIH min =1.25V
VIH max = 2.0V
39 DBG_TXD DO UP Debug Bk VOL max = 0.2V DO
VOH min = 1.6V
40 GND GND 1
41 GND GND 1
42 VBAT Pl EHHEE Vmax = 4.3V PI, 3.3V-4.3V
Vmin = 3.3V
43 VBAT Pl FEHHEE I Vmax = 4.3V PI, 3.3V-4.3V
Vmin = 3.3V
44 RTC Pl EREE Vmax = 3.3V P1,2.3V-3.3V
Vmin = 2.3V
45 GND GND 1
46 GND GND 1t
47 NC /
48 Reserved /
49 Reserved /
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50 GND GND it

51 USB_VBUS Pl USB_5V Vmax=5.5V Pl
Vmin=3.3V
Vnom=5.0V

52 USB_DN DIO USB {%‘%ﬁ Z é USB2.0 ﬂﬂ:}ﬁ DIO

53 USB_DP DIO USB %‘%J—.E 900 Bﬂjﬁ DIO

54 UsB_BOOT DI uP USB 3% T ~ Vimin=-0.3V DI, FFHEHEEX
Vit max = 0.55V
Vin min = 1.25V
ViH max = 2.1V

55 M|C_P Al 35 MIC IE Al

56 MIC_BIAS PO MIC ﬁ%%& 1.8V PO

57 ON_STATUS DO DOWN *ﬁzﬂﬁ:u\?aﬁ VOL max = 0.2V DO
VOH min = 1.6V

58 LED_NET DO  DOWN  pekikaigym  VOLmax=0.2V DO
VOH min = 1.6V

59 GND GND b

60 NC /

61 NC /

62 GND GND 1

63 NC /

64 NC /

65 Reserved /

66 Reserved /

67 Reserved /

68 MIC_N Al + MICfa Al

69 GND GND ith

70 Reserved /

71 Reserved /

72 NC /

3 MATA

3.1 TIERS

BARERMEIEREX TR,
% 3-1 GM331 EATIFRSIETITENX

ON_STATE DO BREFHIASIE R 1.8V iRl , AAHENSES
S | REFHHSTFIRERIAS
{RERE : RERN ST IRIRIRS
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LED_NET 58 DO RAMGIRTIETR 1.8V BRI , FREUSS
REBSE  IRAREMEINGE (bF VTERSRINRESE )
B : SRR
REEF 1S (LeD X ) , BEBY 15 (LED FF) : HRLHEXMIBLIH
(5¢& poP BT ) BT , 3BT INNR

3.2 BiFigit

xR 3-2 GM331 EBiFRXERENX

— — B S3Va sy
44 RTC

24 EXT_1V8 B

8 EXT_2V8 B

2 EXT_3V3 xiA

GM331 RIEESERE 3.3v~4.3v , FFEWHRBNEEMET 3.3V,

RTRPVBERS , TEFFME ESR ( ESR=0.7Q ) BY 100uF JEIREZR. FERSEINS B4 VBAT BB #1 VBAT_RF FREE 3 4
BBERfESR HEENRXZEMERS ( (MLCC) 100nF, 33pF, 10pF ) , BEEASIR VBAT 5|HIME. JMERIHEREIRIER:
ERT , VBAT EEFREMANT 2mm, FNLE , VBAT LIS , ZEblER,

3.2.1 BEigit

FIFIRIMTIRARIMREEREE. GM331 RIUSEE/DEEBIRMH 2A BIREEHNEIR. SRABESEAMHBHEEZ(E
EBEERERA , WA oo (FAMBREIR. EMASHHBEZ AFELVBRAIBEE | NN R RBIRER
5.

LDO B :

LDO JEEIA] S Micrel AEIAY MIC29302WU, HEARUGIHEEE) 3.8V , GAEEEIREAAIAR] 3A,
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1B 5 S

MIC29302WU
DC IN VBAT
210 D
E 8
51K - o
[
470uF | 100nF 100nF

3-1 GM331 LDO AEHKRIRIHSEE

DCDCHZE :

DCDC JEBLE] S Dioo NYEJAY DIO6913 B Silergy NEJHY SY8113, MHHERIERIE , ThEEIMEARIIAR 3A,

| [0.1uF S WPN4020HIR3MT

B (O vBAT 3v8
3.3uH
22uF 22uF —
DCIN [ —m o 2 é —— 22pF
124K/1%

BS

22uf [22ur 100K 4 ; REF:0.6V

EN FB

[a]
=z
[G)

_ I DIO69 1Y
22.1K/1%

& 3-2 GM331 DCDC FEBGITESEE
3.3 XM

% 3-3 GM331 FERHIEIENY

PWRKEY HRLEFF AN 5 {REBFEER
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3.3.1 FF

LIRBLTFRAVEL | TJLUEITHME PWRKEY —ERATIE] ( SoiF—EHUE ) (FAEETTH. R EIRENER RSz
PWRKEY 3B,

1. PWRKEY —ERA{EFHUAR

Y Y
- »PWRKEY
R, K
&3%% GM331
./ N

3-3 PWRKEY HI—BEHH{EFIASSEE

|

—/I

I

VBAT '

|

PWRKEY

|
| I
| I
: |
| |
3-4 PWRKEY Hi—ER{EFY G SR FE

PWRKEY I—BEH{EFIAR1BE
(1). T&/AMEA 200ms ;
(2). PWRKEY FFLBIABENFEBYF ;
(3). FFE . PWRKEY tBAEEE ;
(4) . WOFXA , HEEUTFF vBAT ;
PWRKEY ## 8 NS EY , IEFATH0 MCU, RERATIRIAR ;| PWRKEY EBRIE /I VBAT |, {EFRIFIE=ILAL ;

N
’
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MCU, 1&ZiEgs%

3-5 PWRKEY PIN BIFFREEE
g g 16 I
|I<—|%5—>|<—>|
| | |
/ | : | |
[ [ [
VBAT. | : I I
| | |

PWRKEY ;1=

A
! J2, ' I3, I !
[ | [ [
[ | | [ [

I : I ! I

| | |

| | | : |

| | | |

| | | : : |

|

EXT_1V8 L ! | | !

| | | |

P | T4 ' |

L | ' :
RESET | : I ! : | |

' ' | [ |

MODULE STATUS OFF : >< Booi and init: X Normal 4peration D< OFF
] [ 1 ]
|
| ! [

3-6 PWRKEY PIN HIFF&AATFE

& 3-4 HAFFRYAER

200ms  500ms 1000ms  PWRKEY {[REBEFFHLAT(E]

T2 - 5 ms - FFHUFAZEZ EXT_1V8 FaEiiadia)

T3 - 17 ms - EXT_1V8 IESREfAtiE

T4 - 10.5s - FHFFRSIRETERE TAE (30 AT &, ) AdiE

TS5 125 - - PWRKEY FFLFFIAZE AR EXAN B ERYRTIE]

6 2.55 - - PWRKEY {IEEBSE 2.55 LA ERRRKRAN, ( KANBERRRLATEAY )
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3.3.2 &M
EENEIT LA TR TR
IEEX : @i pwRKEY S|BIEEHIELACHN,

RAEFIIRET | AL PWRKEY SIBI—ERAYE) ( BIEIRYE ) BB, REBHUTRAAE. SEFFRYEFE ;
IEE XN : &iE AT a5 SKAN.

AT SR ASRPTIRE RN, 1ZmS ISR ERRME PWRKEY 5 |BIKHIZFE,
Note: RHZLERILIIAIECE , BMESERAEN

3.4 8 (IRA

% 3-5 GM331 SRIEHEY

RESET BRASMEE  [RBEEEXN

RESET SR ABTEARAEN. RESET (ESXIFHILLIREUR: , FIENAERBROR ERNELNRERE , BFaMt
B, HFEDT

/ [ 1 T2 o |
VBAT o ! T3 |
|

|
3 T4 !

l——————p!
| | |

RESET

I
| t t | |
MODULE STATUS OFF >< Bootandihit ><Normaloperatibn>}< RESETTING >< Normal operation

| } |

I

|

I

|

|

T

I

|

3-7 SMESHFE
* 3-6 SfMSSHTENLA

22ms PWRKEY FHl : FFLAVE SRS (UAT(A)
T2 12s - - FEE R TS RRYA A
T3 20ms 200ms - BEEH NS e TR S AAE
T4 8.5s 9s - RESAIREFHAZEIERE TIE (20E AT ) Ba

RARBEATARET
SN - AREAS WA EEASN ;
RESEN - KX AT BLENL

WA | REEHFTMIBRITT |, TREfEHE 17
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AR IES

BHEMSEBRRINTENR. HEFERFERERREREEE ReSET S|H,

RESET

- A

Reset pulse

47K

3-8 GM331 EfysEmHK 1

Z Pt a AR RESET SH.,

—tee ) RESET

Close to S1

3-9 GM331 S{usFEHEK 2

3.5 USB_BOOT &1

GM331 37§55 USB_BOOT IhEE, FAEZRILAEEATHENS uss_BoOoT MK , BRIl , BEABHNESTHER. &
WHEK T |, BENET USB O TR,

% 3-7 GM331 T USB_BOOT A5 HIENX

USB_BOOT use FEpE ISR FHRMEBXN

USB_BOOT EOSERITIT

WA | REEHFTMIBRITT |, TREfEHE 18
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Module
1K 'Iiegpi)'

USB_BOOT —1 0 o L
el e -
| Tvs A Close to test point
|

3-10 USB_BOOT #O&&i&it

3.6880

GM331 IRMHFEESRO.
DBG_UART FIF3RENE S log (EREHEERIMREO.
UART J9 AT @, BUREMSE0 , BTIME Mcu 1T AT I85E30RER.

3.6.1 DBG_UART

GM331 183% DBG_UART &)
% 3-8 GM331 DBG_UART M3 |HIEN

DBG_RXD Debug ZUEREIL
39 DBG_TXD uP Debug FUE&I%E DO

DBG_UART RIT3RENERL log (58 , BMIABHIAILER.

DBG_UART SBO&ERIHT

WA | REEHFTMIBRITT |, TREfEHE 19
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Module (DCE) PC (DTE)
Debug port Serial port
DBG_TXD . | TXD
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3.7 WAKEUP E[

WAKEIZSWAKE_INSWAKE_OUT , W1 FER :
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% 3-11 GM331 USIM O3 |HIEN

USIM_DATA usIM &0

12 USIM_RST USIM RESET
13 USIM_CLK USIM CLK
14 USIM_VDD usIM EBj&E

1.8V EBjEla;

T FERVERINEE | & NC
16 USIM_DET RGN

{(EFARVERTORE | FNERIGAN LR , BE{EFEIN 10K
SIM IS REF AR AT I5<QEE
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