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1~
ARIEFEER T ML810-XX-XX RIMERATHE, T08E, BT NARITSEEN, JLIBHE
AU 7 HERAGIEO. FESFITURESE, EREERFFALHET ML810-XX-XX RFIERAIN =

ARo

1.1f8KXHE

(1) GSM 02.07: Digital cellular telecommunications system (Phase 2+); Mobile Stations (MS)
features

(2) 3GPP TS 04.08: Digital cellular telecommunications system (Phase 2+); Mobile radio
interface layer 3 specification

(3) 3GPP TS 05.08: Digital cellular telecommunications system (Phase 2+); Radio subsystem
link control

(4) 3GPP TS 07.05: Digital cellular telecommunications system (Phase 2+); Use of Data
Terminal Equipment - Data Circuit terminating; Equipment (DTE - DCE) interface for
Short Message Service (SMS) and Cell Broadcast Service (CBS)

(5) 3GPP TS 07.07: Digital cellular telecommunications system (Phase 2+); AT Command set
for GSM Mobile Equipment (ME)

(6) 3GPP TS 11.11: Digital cellular telecommunications system (Phase 2+); Specification of
the Subscriber Identity Module - Mobile Equipment (SIM-ME) Interface

(7) ITU-T Recommendation V.24: List of definitions for interchange circuits between data
terminal equipment (DTE) and data circuit-terminating equipment (DCE)

(8) ITU-T Recommendation V.250: Serial asynchronous automatic dialling and control

(9) ITU-T Recommendation V.251: Procedure for DTE-controlled call negotiation

2485
* 1 EEXER
S £FR 2257
AMR Adaptive Multi-Rate BENZIEER (IEER)
ADC Analog to Digital Converter 1RE LR
ASC Asynchronous Serial Communication  J&HB{TEEEO
interface
CSD Circuit Switch Data R ERAZIAEUE
CTS Clear To Send FEVFRIE
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DCD Data Carrier Detect ARG
DCE Data Communications Equipment HIEBERE
DRX Discontinues Reception TSI
DSR Data Set Ready RS EE
DTE Data Terminal Equipment BURRImRE
DTR Data Terminal Ready R ImTE
EFR Enhanced Full Rate IEEAPIRE (IBER)
EMC Electro Magnetic Compatibility EEFRA M
EMI Electro Magnetic Interference EERLTH
ESD Electro-Static Discharge FREENNEE
FR Full Rate EFRRIESE IR
GPIO General Purpose Input Output BN/
GPRS General Packet Radio Service BRNETEIS
GPS Global Positioning System SREMNRESR
GSM Global System for Mobile LIBBNRS
communication
HR Half Rate HERR (IEEwT)
MIDI Musical Instrument Digital Interface ResEFIEO
MODEM Modulator Demodulator TIHIREES
MTBF Mean Time Between Failures S SSrEEI N
PCM Pulse Code Modulation Bk GmAS
PMU Power Management Unit BIREESET
RAM Random Access Memory BENIFiEES
RF Radio Frequency ERp7]
RI Ring Indicator IRERTE
ROM Read Only Memory HiErFites
RTS Request To Send BXRRIE
Rx Receive =il
SIM Subscriber Identified Module FAPtRiRAELR
SMT Surface Mount Technology FRENEERA
e Synchronous Serial Communication EZHTEEEO
interface
SPI Serial Peripheral Interface BiTIMRE
TTL Transistor-Transistor Logic ZiE IR
Tx Transmit KX
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BRSPWARE

(&

UART Universal Asynchronous Receiver

Transmitter

2 IR

ML810-XX-XX RFIEHRERF Mini PCle HRNTLBEER, 3F GSM / WCDMA/
LTE TDD/LTE FDD #z{, 8IS iZMATFRM@iigs, NZRMEIERS, MECAEM, Fi
KinFIENIRES,

2.1 FEME
*® 2 X
T 5488
51 mm x 30 mm x 5.1mm
52pin Mini PCIE %
BIFEEE : 1. BMARE3.0V-3.6V, #EYF3.3V ;
2. BINFB[E 3.8V-4V, HiAY(E 3.8V
LTE FDD B1/B3/B5/B8
LTE TDD B38/B39/B40/B41
SRR WCDMA B1/B8
GSM B3/B8

LTE %Fi%:
B A32#F 3GPP R9 non-CA Cat.4
255 1.AMHz~20MHz 5350655
T3 MIMO
LTE-FDD: & AT{TIEE 150Mbps, &KX _E17iEZ 50Mbps
LTE-TDD: S]ATTER 130Mbps, FA_F{TEZ 30Mbps
UMTS %54 :
Sz#% 3GPP R7 HSPA+
ToLRiR= 3785 QPSK, 16-QAM iEH|
CAT6: Max 5.76Mbps (UL),
CAT14: Max 21Mbps (DL)
UMTS Max 384Kbps (DL) Max 384Kbps (UL)
GSM %t
GSM/GPRS/EDGE & K37#F 3GPP R99
EDGE:
3 #% EDGE SZEHEER 12
Sz#% GMSK 1 8-PSK

EJES

FEIR
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R e FeEtiiA

BAKTTER 236.8Kbps, A LITHER 236.8Kbps
GPRS:
3 #F GPRS SRIPRESR 12
BEATTER 85.6Kbps, RAL{TiE= 85.6Kbps
1.8V/3V 2%

USIM 0 SIM RN
X5 SIM #1 USIM

UART #0O UART #20 (i=Theeita+)

USB B0 fF& USB ZiJ %‘)rﬂli’é(})\iﬁ%) .
RTa<BE. HiEEm. TR IEEFR

Rzl FR%. PDERE%

e a3 ¥ LTE BlinsE

KBS {5 LED_WWAN#ERMEIERIAS
FEETERE: -35°C ~ +75°C

mESTE

2.2 BUSiH
MLBT0-XX-XX FRFIBHRSE F OSBRI A AL AL S AR A

= 3 BISi5EE

LTE FDD

LTE TDD

LTE #Zins
WCDMA
GSM
BINFE

2019/11/13

ML810-A-M
B1/B3/B8
B38/B39/B40/B41
>F (AJik)
B1/B8
B3/B8
5 (AiE) ¢
3.0V-3.6V, HENF
3.3V;
gy 3.8V-4V, BRYH
3.8V
5 (AJiE)

ML810-XX-XX &% eSS i

Y RI(ERE: -40°C ~ +85°C

ML810-C-M ML810-MJ
B1/B3/B5/B8 B1/B3/B5/B8
B38/B39/B40/B41  B38/B39/B40/B41

FF (RIE) RFF
B1/B8 B1/B8
B3/B8 B3/B8
SFF (HiE) 3.0V-3.6V,
3.0V-3.6V, HAYE BAYE 3.3V
33V ;
g} 3.8V-4V, EERYE
3.8V
<FF (RIE) AFF
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3 M AEO

3.1#%OMS
ML810-XX-XX ZFEREBEFELA FIIREE M SO

WAKEUP_OUT
LED_WWAN#

WAKEUP_IN
W_DISABLE#

PERST#

UART FRE
Analog Audio
NE

BxR 1 EHREO
3.2 BN
=™ 4 HEBEA
B 15188 B

VBAT RF  Power supply for module RF part.  EBifGEE
1. $IAEB/E 3.0V-3.6V, BaAYE 3.3V
2. WMINEB[E 3.8V-4V, HaFYE 3.8V
GND
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® L 4 ® ®—| VBAT

FXHIE/LDO

+
e B 9
a70uF | 100nF| 33p

9]
=2}

I
(|
I

10pF|

l ¢ Module

Bz 2 S%im

ML810-XX-XX RFIEH(ER VBAT {8, 1. BIAB[E 3.0v-3.6V, HEE3.3V ; 2, #
NEBE 3.8V-4V, HAE 3.8V, £ EGSM900 &X', HREIEERERRARAEAR2.7A, 7
BrLEFBERGS, (EFFFREEIREL LDO IIEERFIRHERER, BNAERHBIROMIN—S
{BEXTF 470uF RUSEEEAEEFEE. HFERFREIREGIERMEE, FXERNIIZERE . BIRELSE
RIREEFF RSB, LABBLE EMI T,

3.381

RIR RESETH#ESEIINEENMAE, AJSLIEREN, TH 150~460ms [FrRIERERE
iz, #WKTF 200ms, RESETH#ESXTFHLIREUR, ERIZEORCAIELNIENE, Bl
S, SEEBERINTE

RESET#

L

>

2150ms

ﬂ 47K
e

Turn on pulse

47K

El® 3 S(SEHIEE
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3.4SIM &
IR FF SIM < 1.8V/3.0V BBEBILE, RFEEETREAGN SIM =28, RIEGNZERE

1.8V & 3.0V LALEIARZEE SIM R, KA SIM RSB SIM Rf5, VSIM BitHEEREA
ov,
FIHHRISENE, SIM RTEZMIEELLTEN:
> MRIRSIHZE SIM REERIELIKEMNRATREAEE 100mm, LISKISRIFAI EMC 8
> SIM RUESELMNITEEME EMIER, INREMEHFESE
> MBS SIM REHPEAIEIRERI N, BNELDE, FREDIR
> SIM RESLNEREREER TVS EF5iF ESD
& 5 SIM Ri&E&S|#

5 |BI=FR Thae
USIM_PRESENCE
- (OPTIONAL)
DI
USIM _vDD
- Power supply for USIM card.
PO
USIM DATA
0 - Data signal of USIM card.
USIM_CLK
- Clock signal of USIM card.
DO
USIM RST
- Reset signal of USIM card.
DO
USIM_GND Specified ground for USIM card
VDIZ__EXT USIhil:VDD
51k i .
USIM GND 100nF_L USIM Card Connector
USIM_VDD T
USIM_RST 22R ' \:;g' ?{“;[;
Module [ysim cik — iie il
USIM_PRESENCE 5R o
USIM_DATA 22R
| S
33pF| 33pF| 33pF il
GND GRID
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B® 4 SIM FEESIH
NOTE: iE#uEiLINEE, B USIM_PRESENCE 3|§, AAEsS,

3.5USB #[M1

& 6 USB E&5|H
IR 15288 B

USB_DP USB differential data bus (positive) ~ Require differential impedance of 90Q
USB_DM USB differential data bus (minus) Require differential impedance of 90Q
GND Ground
EREE—EMR USB KRS, 4 USB2.0 #5E, HIIFEIE(480 Mbps), £iE(12
Mbps) #&#x. USB #EHOFENMABT AT <. FIREH. KERLNEEFR.
SNTNEFEINTRER USB #2058k USB A (R3, R4) HEEEHRREHFHK.

e

|
Dmi
|

MCU

Minimize these stubs I

Module I
| - =
voD — R4 ——NM_OR :
‘ I |
USB_VBUS : \ ESD Array {Il
USB_DM : RIL—0R USB_DM
USB_DP : R2 ——OR | USB_DP
| [
GND —l | _ClosetoModule f GND

E® 5 UsB 0

3.6 UART &[0

ZIEHIRM T —N UART #EO, FH&EZ) 9600bps, 19200bps, 38400bps,
57600bps, 115200bps, 230400bps, 460800bps, 921600bps EZfEIFR (BARS%E AT
wSFM) ; EIAEE 115200bps,
&R UART COEBSER 1.8V, MIRAFEERE 3.3V UART iE0, TEMIM—NEEFEI%EE IC, 1
TERR:
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VREF_1V8 | VCCA VCCB VCC3V3
i OE . T
GND [ | GND GND
RI Al B1 RI

DCD A2 B2 DCD

DSR A3 B3 DSR

CTS Ad B4 CTS

RTS A5 B5 RTS

DTR AB B5 DTR

XD A7 B7 RXD

RXD A3 B8 XD
Module MCU

BF* 6 UART &0

3.7RUEMEN (Fik)
& 7 SRR

BFR L) SBE
MIC P SR, MRAEBEES
MIC N ARG, NRAEBEES
SPK_P EMESEHIER, MRARES
zs
SPK_N EIRE S i/ S SRS

H, MRFAEBEE
® MIC_P #1 MIC_N EERRIFTFERXEDHIAN. ZRNERIEAIFRAZTX.
® SPK_P #1 SPK_N BERRTHRNETFR (RMELXETIIN) 0%, FLIEZIK) 8
Q/4QRIY\, FTEHRIMEINHL,
OSPK_N BEA AT IREEZE R RinREE, FEINEN.

3.7.1. Bplt TDD IBEEN&EEIEES

FIFERRRIRERXEICRANETTEENES (W 10pF 1 33pF) ERAZERKX, F
HRSLIEMRETATIL, SR AEENEES TDD 85, 33pF BEATRRERTIEE 900MHz
SERATESRTE, 10pF EBREMLUERI{EE 1800MHz RN EMTH. MBEARINZES, £
BIEAHEERIRERITE] TDD s, FEIENEHRTHEIBIRRRAREE LBIRTFBEEMRIAKR
FIETZ, EILEEEASE, FESHESHNE, EEESENSERERIEE
EGSM900/DCS1800 FIHYEIIER. GSM AT T EEEBEETENRTEFNAR
it. EBYIERT, EGSM900 BJ TDD IEFELVRE, MBLYER T, DCS1800 K TDD 1
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FELURTE, EEPTLRES SRR EENEREE.

PCB iR LEHEERBSIENBER ERITSME M MEN, THREE, ALK
EEER TS, KENESSRTHEIESREE, MRS, BEESMEREER
YT, BRIRERBITEENG. E0SMESVIEEESSSHBEIN.
372.§%M§D%%

MIC_P/MIC_N IBIEE ML810-XX-XX AEPSRHIkirZERmXRERE, AF/MNEEi0
(RERE., ERXBESERRINTEFMR:

Close to Microphone

— _ GND
Module i = —_ 0

Differential
Layout 10pF_| | 33pF
MIC_P | .0603 0603
L‘ 10pF 33pF

MIC_N 0603 0603

Electret

10pF ! a3F Microphone
0603—T— Iosoa
" GND
Bz 7 MIC OB
3.7.3. ITfEEOBR
o TIMENHESEBIK
¥ N\
Close to speaker
R W
(" 10pF 33pF
Differential layout 0603 0603
Module
SPK_P [ - .
0603 —— —— 0603 1
SPK N \
” 4/8Q
10pF 33pF
\ 0603 0603
= = BNp =
\ w,

E% 8 SPK EHMHthiEORE
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o SRR HSE IR T :

Close to speaker

=
10pF 33pF
0603 0603

Module Amplifier circuit

! > 0603 ——0603

SPK_N L[ ’—| .

10pF 33pF ji
0603 0603
3.8LED WWAN#SS

LED_WWAN#SSHEREIER, SEREMMEEAINE, LED #fm=. SRBRETEISRK
RS, KRS HEEIRES (B SIM REGEMENK) AF, LED K.
ML810-XX-XX REFIRRATY LED_WWAN#ESEMO OC WHAZzl, SAMNBRAIAZE]

El®R 9 SPK HiminthiECImBES

40mA, Z5ME LED JTRY, FEHZE—MRAERE, BEETLRIE LED TREMENET. =

LED_WWAN#SSHERS, sME LED =%, TEERIRSIERITSEHIE,

Module VBAT

__\;‘

2.2K

STATUS

B® 10 MEIRSERKT
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3.9 K&z
BRRAEZEOBES—NEXRZE MAIN, —MoEXREZ. FEMNREGZEOTLURSERIAIENGE
g, RELEOETEEKAZ] 50 BUE, INTERIEY EBXRZZZED, L ML810-XX-XX2 J9fl:

Bl 11 X&iEOEyE

4 BSEFHE
4.1 5|fT0Ee

BRESEOZME Mini PCl Express #2[0, TREGH T ML810-XX-XX EHRIFMAY 52pin
SFEEMITHREE iR,

=Z81/70 EX
Fs - it Thae
1 [0 XA/
2 DI ENEATIN
3 DO i
4 PI EEIREAN
5 PO FEiRA
6 Al EEDUTIN
7 AO b
8 oD Fis
= 9 S|MIThEE
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10

11

12

13

14

15
16
17
18

19

20

21

22

23

24

25

2019/11/13

2|11
MIC_P (i)
Al

VBAT

Pl

MIC_N (a3%)
Al

GND

SPK_P (aitt)
AO

NC

SPK_N (i)
AO

USIM VDD
PO

GND

USIM_DATA
10

VDD |0

PO
USIM_CLK
10
RESERVED

USIM_RST
1O
GND

RESERVED
RESERVED
GND
*WAKEUP_IN
DI

*W_DISABLE#
DI

GND

RESET#

DI

UART RXD
DI

VBAT

PI

*UART _RTS
DO

TORE
EMEDHAN (+)
FRIREIA

EMEDSHWA ()
ith

EMESHE (+)

EMESEE (1)

USIM EBifREH
i

USIM $EE(ES
1.8V EBREIH

USIM R
FRER
USIM E{EE

GND
e
e
GND

PR EREEARTZ S | B

{ERFE P A VFE R \ R
RIAGISE(S
REEFERY

GND

SzHI5 5
REEFARY

HRERER CEI
ZHELETAN

TRRE IR AIE
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UFFCH, 833504 EEI,_:\I%".E
26 GND GND
27 GND GND
*UART CTS " Cases
28 ol BB OAXER
29 GND GND
UART DCD - . N
30 DO - TRHRER I HORAE
UART TXD -
31 - RO AIE
DO
*WAKEUP OUT " _
32 - EREERE
DO
33 RESERVED ER
34 GND GND
35 GND GND
USB DM .
36 10 USBES (-)
37 GND GND
38 USB_DP USB {2 (+)
10
VBAT N
39 - =ENEETPN
40 GND GND
VBAT A,
41 5 ZENELETPAN
LED WWAN# " . —
42 e - BRHRTRIRSITER
43 GND GND
44 RESERVED -
45 RESERVED -
UART DTR w L A s
46 ol HIRRIm RS
47 RESERVED -
48 RESERVED -
49 RESERVED -
50 GND GND
51 RESERVED -
VBAT N
52 y FEIREIN
i *FRELSBATRERS B, BRNREIhEE
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WU 1%

5 HURAIE

5.1454

2.20£0.10—

pin{

32.00%0.10

29[};[}% @01 @ &
11.40£0.10
—~——4,200,10——
2019/11/13

ML810-XX-XX F5l BHRIHESFM

~———30.10+0.20—~
-11,20£0,10
=—2.200.10
_|pinif ~—4.95+0.20
4.000.10 I }
——=2900t010— | 1Uf0
QO00000000a00 - Doo00o0c m SN

40000000 /—8-(238.60 _:- [-——ESUiU

|3

a—‘ ‘*—1.00

B® 12 EREEE

90.9510.10

20
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