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1. Introduction

This document describes SIM800L hardware interface in great detail.
This document can help user to quickly understand SIM80OL interface specifications, electrical and mechanical
details. With the help of this document and other SIM80OL application notes, user guide, users can use SIMSOOL

to design various applications quickly.

2. SIMS800L Overview

SIMSOOL is a quad-band GSM/GPRS module, that works on frequencies GSM850MHz, EGSM900MHz,
DCS1800MHz and PCS1900MHz. SIM80OL features GPRS multi-slot class 12/ class 10 (optional) and supports
the GPRS coding schemes CS-1, CS-2, CS-3 and CS-4.

With a tiny configuration of 15.8*17.8*2.4mm, SIM80OL can meet almost all the space requirements in user

applications, such as smart phone, PDA and other mobile devices.

SIM80OL has 88pin pads of LGA packaging, and provides all hardware interfaces between the module and
customers’ boards.
®  Support 5*¥5*2 keypads
One full modem serial port, user can configure two serial ports
One USB, the USB interfaces can debug, download software
Audio channel which includes two microphone input; a receiver output and a speaker output
Programmable general purpose input and output.
A SIM card interface
Support FM
Support one PWM

SIM8OOL is designed with power saving technique so that the current consumption is as low as 0.7mA in sleep

mode.

2.1. SIMB800L Key Features

Table 1: SIMB0OL key features

Feature ~ Implementaton . .
Power supply 3.4V ~4.4V

Power saving typical power consumption in sleep mode is 0.7mA (AT+CFUN=0 )

Frequency bands ® Quad-band: GSM 850, EGSM 900, DCS 1800, PCS 1900. SIM800L can
search the 4 frequency bands automatically. The frequency bands can also be
set by AT command “AT+CBAND”. For details, please refer to document [1].
Compliant to GSM Phase 2/2+

Class 4 (2W) at GSM 850 and EGSM 900

Class 1 (1W) at DCS 1800 and PCS 1900

GPRS multi-slot class 12 (default )

GPRS multi-slot class 1~12 (option)

Normal operation: -40°C ~ +85°C

Transmitting power

GPRS connectivity

Temperature range

SIMB800L_Hardware_Design_V1.00 11 2013-08-20
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Table 2: Coding schemes and maximum net data rates over air interface

Coding scheme 1 timeslot 2 timeslot
CS-1 9.05kbps 18.1kbps
CS-2 13.4kbps 26.8kbps
CS-3 15.6kbps 31.2kbps
CS-4 21.4kbps 42 8kbps

2.2. Operating Mode

The table below summarizes the various operating modes of SIMS00L.

Table 3: Overview of operating modes

Mode Function

4 timeslot
36.2kbps
53.6kbps
62.4kbps
85.6kbps

Module will automatically go into sleep mode if the conditions of sleep

mode are enabling and there is no on air and no hardware interrupt (such as

GSM/GPRS GPIO interrupt or data on serial port).

SLEEP In this case, the current consumption of module will reduce to the minimal

level.

In sleep mode, the module can still receive paging message and SMS.

GSM Software is active. Module is registered to the GSM network, and the
IDLE module is ready to communicate.
Normal GSM Connection between two subscribers is in progress. In this case, the power
operation TR consumption depends on network settings such as DTX off/on,

FR/EFR/HR, hopping sequences, antenna.

Module is ready for GPRS data transfer, but no data is currently sent or

GPRS

received. In this case, power consumption depends on network settings and
STANDBY ;

GPRS configuration.

There is GPRS data transfer (PPP or TCP or UDP) in progress. In this case,
GPRS power consumption is related with network settings (e.g. power control
DATA level); uplink/downlink data rates and GPRS configuration (e.g. used

multi-slot settings).

Normal power down by sending AT command “AT+CPOWD=1" or using the PWRKEY.

Power down

The power management unit shuts down the power supply for the baseband part of the

module, and only the power supply for the RTC is remained. Software is not active. The

serial port is not accessible. Power supply (connected to VBAT) remains applied.

AT command “AT+CFUN” can be used to set the module to a minimum functionality mode

Minimum without removing the power supply. In this mode, the RF part of the module will not work

functionality or the SIM card will not be accessible, or both RF part and SIM card will be closed, and the

mode serial port is still accessible. The power consumption in this mode is lower than normal
mode.

SIMB800L_Hardware_Design_V1.00 13
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2.3. Functional Diagram

The following figure shows a functional diagram of SIM80OL:
[ ) GSM baseband
[ GSM RF
o Antenna interface
[ ]

Other interface

Radio FIEWIT

> Power | | —
Frequency

supply Power management unit

RTC H I

Analog Interface

-

Analog base | Digital base
“V band band
— ___ADC|

PCM/SPI/SD

Figure 1: SIM800L functional diagram
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3. Package Information

3.1. Pinout Diagram

42 41 40 39 38 37 36 35 34 33 32

PCM
1 our |30
PCM
2 CLK 29
GPIO
3 51128
GPIO
4 STATUS ISINK1 SYNC 2 27
46 65
S| s | smxo Nggg PwM || 26
47 64
o | ] [
48
7 - RESET ’ OL4 || 24
49
8 - AP F ows (|23
50
o |2 G bl el [l e ol ] O W o
51 52 53 54 55 56 57
SIM_[ [s™_
MIC2N| SPK2N| MICIN] SPKIN| DATA RST VSIM| . M COLS3|

10 11 12 13 14 15 16 17 18 19 20 21
Top view

Figure 2: SIM80OL pin out diagram (Top view)
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3.2. Pin Description

Table 4: Pin description

1 g 00w "3\ e
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3.3. Package Dimensions

15.80 #0.15

ey pea 240 015 2.00
17.80 0.1 2 1,20
17.10 _T 080 ﬁ;l % —-‘ ——
f— L -— |
| | | *
i 4 = -ooo0oogoogooo
O ‘—Feeuuumuucugg-
_ - EF 'jD oo _
w - B28- o
ID I] ==
oo
O nm oon uLn ooooo
h r = | ,EIEIUB-ET'DDEI oood
Ve i 0.80
= A
S E PITCH 260 /.» | 245
g 3 S
& &
PITCH 1.40
SCALE 4:1
Figure 3: Dimensions of SIM800L (Unit: mm)
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outline

Recommended PCB footprint
Unit: mm

18.80

17.80

!

PLTCH 280

1 8 K8 B8 R R L D A 3

0.80
2.40

PITCH 3.00

EEEEEE |
o B by
=3 1
2 BB
B &+
5 B f
B
B BRI
BB
BE,
DETAIL A
o PITCH 1.40
SIMBOOL Area
Keep out of Area
&
1.10 =
9 2.30
=
™
oJ
0.90 o
DETAIL A DETAIL B
Figure 4: Recommended PCB footprint outline (Unit: mm)
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4. Application Interface

4.1. Power Supply

The power supply range of SIMSOOL is from 3.4V to 4.4V.Recommended voltage is 4.0V.The transmitting burst
will cause voltage drop and the power supply must be able to provide sufficient current up to 2A. For the VBAT
input, a bypass capacitor (low ESR) such as a 100 pF is strongly recommended.

Increase the 33PF and 10PF capacitors can effectively eliminate the high frequency interference. A
5.1V/500mW Zener diode is strongly recommended, the diode can prevent chip from damaging by the voltage
surge. These capacitors and Zener diode should be placed as close as possible to SIMS8OOL VBAT pins.

VBAT
. © ®
€
e Cs 33PF  |10PF ZX i1V
.y 500mW

Figure 5: Reference circuit of the VBAT input

Table 5: Recommended Zener diode

Vendor Partnumber  |Power(watts) Packages

1 On semi MMSZ5231BT1G 500mW SOD123
2 Prisemi PZ3D4V2H 500mW SOD323
3 Prisemi PZ5D4V2H 500mW SOD523
4 Vishay MMSZ4689-V 500mW SOD123
5 Crownpo CDZ55C5VISM 500mW 0805

The following figure is the reference design of +5V input power supply. The designed output for the power
supply is 4.1V, thus a linear regulator can be used.

DC INPUT U101 MIC29302 VBAT
> l l 2l Vin Vout |4 PS >
1JON/ A
fé&ﬂ’:*j?fj o g [+ l i
B L 330uF 100nF
= — =) R102
- - 43K

\H
{

Figure 6: Reference circuit of the LDO power supply
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following figure is the reference circuit.

DC input U101 LM2596-ADJ L101 FB101 VBAT
FUSE 1 2
Vin Vout
R ] 100uH 270 OHM
ON/ o
cro1L12 o z B2 D102 c1o3+ R
1uF .
100uF PWR_CTRL 3 330uF 100nF
MBR360
L L = R102
— = 1K

Figure 7: Reference circuit of the DC-DC power supply

The single 3.7V Li-ion cell battery can be connected to SIM80OOL VBAT pins directly. But the Ni-Cd or Ni-MH

battery must be used carefully, since their maximum voltage can rise over the absolute maximum voltage of the

module and damage it

When battery is used, the total impedance between battery and VBAT pins should be less than 150mQ.
The following figure shows the VBAT voltage drop at the maximum power transmit phase, and the test condition
is as following:

VBAT=4.0V,

A VBAT bypass capacitor Ca=100uF tantalum capacitor (ESR=0.7Q2),

Another VBAT bypass capacitor Cg=1pF.

577uS
—»

IVBAT

4.615mS

\J

A

-

4

A

' Burst:2A

VBAT

Max:350mV

L | |

Figure 8: VBAT voltage drop during transmit burst

4.1.1. Power supply pin

Pin 1 and Pin 42 are VBAT input, Pins 2,43,44,45 are GND of power supply, VRTC pin is power supply of the
RTC cicuit in the module.VDD_EXT output 2.8V when module is in normal operation mode.

When designing the power supply in user’s application, pay special attention to power losses. Ensure that the
input voltage never drops below 3.0V even when current consumption rises to 2A in the transmit burst. If the
power voltage drops below 3.0V, the module may be shut down automatically. The PCB traces from the VBAT
pins to the power supply must be wide enough (at least 60mil) to decrease voltage drops in the transmit burst.

The power IC and the bypass capacitor should be placed to the module as close as possible.
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MIN3OYV - - - 1t i ol 1 (e

Figure 9: The minimal VBAT voltage requirement at VBAT drop

4.1.2.  Monitoring Power Supply

AT command “AT+CBC” can be used to monitor the VBAT voltage. For detail, please refer to document [1].
4.2. Power on/down Scenarios

4.2.1. Power on SIM800L

User can power on SIM80OL by pulling down the PWRKEY pin for at least 1 second and release. This pin is

already pulled up to VBAT in the module internal, so external pull up is not necessary. Reference circuit is shown

as below.

Power
on/down logic

L

Turn on/off
impulse

MODULE

Figure 10: Powered on/down module using transistor

VBAT

+ PWRKEY Power

© © on/down logic
Ll 'K

MODULE

Figure 11: Powered on/down module using button

The power on timing is illustrated as in the following figure.
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VBAT

f\ Low power<1.7V /
PWRKEY

S S
)
e
w
S (R NN AN

(INPUT) <« T00ms / §

VDDEXT f 3 i

STATUS i § —

Serial port Undefined Active

Figure 12: Timing of power on module

When power on procedure is completed, SIM80OL will send following URC to indicate that the module is ready
to operate at fixed baud rate.
RDY

This URC does not appear when autobauding function is active.

Note: User can use AT command “AT+IPR=x" to set a fixed baud rate and save the configuration to
non-volatile flash memory. After the configuration is saved as fixed baud rate, the Code “RDY” should be
received from the serial port every time when SIM80OL is powered on. For details, please refer to the chapter
“AT+IPR” in document [1].

4.2.2. Power down SIM800L
SIM800OL will be powered down in the following situations:
® Normal power down procedure: power down SIM80OL by the PWRKEY pin.
Normal power down procedure: power down SIM80OL by AT command “AT+CPOWD=1"".

[ ]
® Abnormal power down: over-voltage or under-voltage automatic power down.
[ ]

Abnormal power down: over-temperature or under-temperature automatic power down.
4.2.2.1. Power down SIM80OOL by the PWRKEY Pin

User can power down SIM80OL by pulling down the PWRKEY pin for at least 1 second and release. Please refer
to the power on circuit. The power down timing is illustrated in the following figure.
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1.5s |

PWRKEY . >900ms .
Low power<1.7V i

VDDEXT § —
STATUS § —
Serial port Active X Undefined

Figure 13: Timing of power down SIM800L by PWRKEY

This procedure makes the module log off from the network and allows the software to enter into a secure state to

save data before completely shut down.

Before the completion of the power down procedure, the module will send URC:
NORMAL POWER DOWN
At this moment, AT commands can not be executed any more, and only the RTC is still active. Power down mode

can also be indicated by STATUS pin, which is at low level at this time.

4.2.2.2. Power down SIM800L by AT Command

SIM80O0L can be powered down by AT command “AT+CPOWD=1". This procedure makes the module log off

from the network and allows the software to enter into a secure state to save data before completely shut down.

Before the completion of the power down procedure, the module will send URC:
NORMAL POWER DOWN
At this moment, AT commands can not be executed any more, and only the RTC is still active. Power down mode

can also be indicated by STATUS pin, which is at low level at this time.

For detail about AT command “AT+CPOWD?”, please refer to document [1].

4.2.2.3. Over-voltage or Under-voltage Power down

The module software monitors the VBAT voltage constantly.

If the voltage < 3.5V, the following URC will be reported:
UNDER-VOLTAGE WARNNING

If the voltage > 4.3V, the following URC will be reported:
OVER-VOLTAGE WARNNING

If the voltage < 3.4V, the following URC will be reported, and the module will be automatically powered down.
UNDER-VOLTAGE POWER DOWN

If the voltage > 4.4V, the following URC will be reported, and the module will be automatically powered down.
OVER-VOLTAGE POWER DOWN

At this moment, AT commands can not be executed any more, and only the RTC is still active. Power down mode

can also be indicated by STATUS pin, which is at low level at this time.
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4.2.2.4. Over-temperature or Under-temperature Power down

The module will constantly monitor the temperature of the module,
If the temperature > +80°C, the following URC will be reported:
+CMTE: 1
If the temperature < -30°C, the following URC will be reported:
+CMTE:-1
If the temperature > +85°C, the following URC will be reported, and the module will be automatically powered
down.
+CMTE: 2
If the temperature < -40°C, the following URC will be reported, and the module will be automatically powered
down.
+CMTE:-2
At this moment, AT commands can not be executed any more, and only the RTC is still active. Power down

mode can also be indicated by STATUS pin, which is at low level at this time.

Note: The default temperature detect is disable, AT command “AT+CMTE” could be used to read the
temperature when the module is running.For details please refer to document [1].

4.2.3. Reset Function
SIMS80OL also has a RESET pin (pin 49) used to reset the module. This function is used as an emergency reset
only when AT command “AT+CPOWD=1" and the POWER ON pin has no effect. User can pull the RESET pin

to ground, then the module will reset.

This pin is already isolated in the module, so the external isolation is not necessary. Following figure is internal
circuit of the RESET pin.

RESET
Circuit 2.8V

RESETO———
MODULE

Figure 14: Reset circuit

The typical value of RESET pin at High level is 2.8V, so for the 3V or 3.3V, customer could use MCU’s GPIO to
driver this pin directly, cascading some resistors could enhance the ESD performance but the value should not be
too big; otherwise the level of RESET could be lower than threshold value; RESET hardware parameters can

refer to the table below:
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Table 6: Electronic characteristic of the RESET pin
A% 2.7 2.8 2.9 \%
RESET Vi - - 0.6 \%

Low power time 105 - ms

The reset scenarios are illustrated in the following figures.

RESET !
\' t>105ms _ |
Low power<0. 6V} 800ms

'« 800ms

1<400uSy, ! | ! |

VDDEXT : 5*— 5 /
STATUS ; § § 2\s

Figure 15: Reset timing sequence
%
4.3. Power Saving Mode

SIM80OL has two power saving modes:\ Minimum functionality mode and sleep mode. AT command
“AT+CSCLK=1"can be used to set SIM8OOL into sleep mode. AT command “AT+CFUN=<fun>“ can be used to
set SIM8OOL into minimum functionality. When SIM80OL is in sleep mode and minimum functionality mode,
the current of module is lowest.

4.3.1. Minimum Functionality Mode

There are three functionality modes, which could be set by AT command “AT+CFUN=<fun>*. The command
provides the choice of the functionality levels <fun>=0,1,4.

® AT+CFUN=0: Minimum functionality.

® AT+CFUN=1: Full functionality (default).

® AT+CFUN=4: Flight mode (disable RF function).

Table 7: The current consumption of Minimum Functionality Mode (BS-PA-MFRMS=9)

0 0.796
1 1.02
4 0.892
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Minimum functionality mode minimizes the current consumption to the lowest level. If SIMSOOL is set to
minimum functionality by “AT+CFUN=0”, the RF function and SIM card function will be disabled. In this
case, the serial port is still accessible, but all AT commands correlative to RF function and SIM card function

will not be accessible.

For detailed information about AT command “AT+CFUN=<fun>*, please refer to document [1].

4.3.2. Sleep Mode (AT+CSCLK=1)

User can control SIMS80OL module to enter or exit the sleep mode (AT+CSCLK=1) by DTR signal. When
DTR is in high level and without interrupt (on air and hardware such as GPIO interrupt or data in serial port),
SIMS8O0O0L will enter sleep mode automatically. In this mode, SIM8OOL can still receive paging or SMS from
network but the serial port is not accessible.

Note: Autobauding is default. It cannot enter sleep mode in the absence of synchronous serial port baud rate
after module power on.

4.3.3. Wake Up SIMB8O0OL from Sleep Mode (AT+CSCLK=1)

When SIM80OL is in sleep mode (AT+CSCLK=1), the following methods can wake up the module:
® Pull down DTR pin.
The serial port will be active after DTR pin is pulled to low level for about 50ms.

® Receive a voice or data call from network.

Receive a SMS from network.

® Receive external interrupt
4.4. RTC Backup

Current input for RTC when the VBAT is not supplied for the system. Current output for backup battery when
the VBAT power supply is in present and the backup battery is in low voltage state. The RTC power supply of
module can be provided by an external capacitor or a battery (non-chargeable or rechargeable) through the VRTC.

The following figures show various reference circuits for RTC back up.

® External capacitor backup

MODULE
VRTC R
AR . - ( ) 1 STC
N ore
Large-capacitance é

Capacitor

Figure 16: RTC supply from capacitor

® Non-chargeable battery backup
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MODULE
VRTC R
b O RTC
R Core
Figure 17: RTC supply from non-chargeable battery
® Rechargeable battery backup \ h N
7z
¥
MODULE y
VRTC R RTC
....................................... O — A
ore
Rechargeable —u
Backup Battery |

Figure 18: RTC supply f% hargeable battery

45. Serial Port and USB Interface

-

¥

4

SIM800OL provides one unbalanced ous serial ports. The module is designed as a DCE (Data

H/

Communication Equipment). The follow re shows the connection between module and client (DTE).

Table 8: Serial port and USB pin definition

\
4

Note: Hardware flow control is disable by default. AT command “AT+IFC=2,2"can enable hardware flow
control. AT command “AT+IFC=0,0"can disable hardware flow control. For more details please refer to
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document [1]

Table 9: Serial port characteristics

Symbol Min Max Unit
Vi 0 0.3 A%
Vi 25 2.8 \Y%
VoL 0 0.1 A%
Vou 2.7 2.8 \Y%

45.1 Function of Serial Port

Serial port:

® Full modem device.

® Contains data lines TXD and RXD, hardware flow control lines RTS and CTS, status lines DTR, DCD and
RI

®  Serial port can be used for CSD FAX, GPRS service and AT communication. It can also be used for
multiplexing function. For details about multiplexing function, please refer to table 11.

®  Serial port supports the following baud rates:
1200, 2400, 4800, 9600, 19200, 38400, 57600 and 115200bps

® Autobauding only supports the following baud rates:
1200, 2400, 4800, 9600, 19200, 38400 and 57600bps

®  The default setting is autobauding.

Autobauding allows SIM8O0OL to automatically detect the baud rate of the host device. Pay more attention to the

following requirements:

® Synchronization between DTE and DCE:
When DCE powers on with autobauding enabled, it is recommended to send "AT" or "at" or "aT" or "At"
to synchronize the baud rate, until DTE receives the "OK" response, which means DTE and DCE are
correctly synchronized. For more information please refer to AT command "AT-+IPR".

® Restrictions of autobauding operation:

The DTE serial port must be set at 8 data bits, no parity and 1 stop bit.

The URC such as "RDY", "+CFUN: 1" and "+CPIN: READY” will not be reported.
Note: User can use AT command “AT+IPR=x" to set a fixed baud rate and the setting will be saved to
non-volatile flash memory automatically. After the configuration is set as fixed baud rate, the URC such as

"RDY"™, "+CFUN: 1" and ""+CPIN: READY” will be reported when SIM8O0OL is powered on.

45.2 Serial Interfaces

The following figure shows the connection between module and client (DTE).

SIMB800L_Hardware_Design_V1.00 30 2013-08-20



&Com

Acompany.

Smart Machine Smart Decision

MODULE(DCE) CUSTOMER (DTE)
Serial port Serial port
TXD TXD
RXD>< RXD
RTS RTS
CTS p CTS
UART DTR DTR
UART DCD p DCD
UARTI_RI » RING

Figure 19: Connection of the serial interfaces

If the voltage of UART is 3.3V, the following reference circuits are recommended. If the voltage is 3.0V, please
change the resistors in the following figure from 5.6K to 14K.

TXD
RXD
RTS
CTS
DTR

TXD
RXD
RTS
CTS
GPIO
EINT

GPIO

MCU/ARM
(3.3V)

Figure 20: Resistor matching circuit

If the voltage of UART is 3V or3.3V, the following reference circuits are recommended:
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MODULE | 10k DTE
VDDEXT
RXD — TXD
TXD = RXD
10K

Figure 21 : Diode isolation circuit

Note: please make sure the minimum of client high limit should be less than 2.8V minus the diode drop.

If the voltage of UART is 5V, the following reference circuits are recommended:

VDDEXT
MODULE DTE
X
~ OMCUVDD
v
VDDEXT ¢ X
47K \
TXD ¢ OMCURXD
Figure 22: TX level matching circuit
VDDEXT
MODULE DTE

VDDEXT C

Figure 23: RX level matching circuit

Note: When Fig 22 and Fig 23are used for electrical level isolation, if customers use serial port to upgrade
SW, please note VDDEXT has no voltage output during the upgrading process, LDO output could be used as
VDDEXT in the figure, upgrading through USB port is recommended.
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4.5.3 Debug Interface

SIMS8O0O0L could achieve software debug function through USB interface. When powering on the module, connect
VBUS,USB_DP,USB_DM, and GND to PC, then install the driver following the prompts, a UART port could be
recognized by PC, customer could achieve the software Debug with this UART port.

SIMcom recommendeds the following connected diagram:

VBUS

1uF

MODULE

Figure 24: USB reference circuit

The TVS on USB data line should be less than 5pf, and traced by differential forms.

Note: please reserve the USB interface or test point for the further debugging

Table 10: VBUS operation voltage

Pin S MinTyp (Max Unit
43 5 7 v

VBUS

45.4 Software Upgrade and Debug
Customer could upgrade module’s firmware through USB or UART interface.

If upgrading through USB port, it is necessary to power on SIM80OL first, then connect VBUS, USB_DP,
USB DM, and GND to PC. There is no need to operate PWRKEY pin in the whole procedure, when SIMS8OOL
detects VBUS and could communicate normally with USB_DP and USB_DM, it will enter USB download mode
automatically.

Note: When only USB_DP and USB_DM are connected, no VBUS, customer need to pull down COLO(pin20)
before power on the module, then press the PWRKEY button, the module will enter download mode;

If customer upgrades the software through UART port, it is strongly recommended to lead the UART1 TXD,
UART1_RXD, GND and PWRKEY pin to IO connector for the upgrading, and PWRKEY pin should connect to

GND while upgrading. Refer to the following figure for debugging and upgrading software.
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MODULE(DCE) I/O Connector

Serial port

TXD TXD
D >< XD

GND GND

PWRKEY

PWRKEY —— = __(Ql

Figure 25: Connection for software upgrading and debugging

The serial port and the debug port support the CMOS level. If user connects the module to the computer, the
level shifter should be added between the DCE and DTE.

455 Multiplexing function of serial port

If full modem is not necessary, it could be multiplexed into two serial ports without flow control, the details

could be found in the following table:

Table 11: Multiplexing function of serial port

Pin name "‘l_—-r

UART DTR UART DTR GPI1022
UART RI 68 UART RI GPI023
UART DCD 70 UART DCD GP1024
CTS 34 CTS URXD2(IN)
RTS 33 RTS UTXD2(OUT)
TXD 32 TXD UTXD1(OUT)
RXD 31 RXD URXD1(IN)

Note: Multiplexing function need different software supply.
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4.6. RI Behaviors

Table 12: RI behaviors

The behavior of

Establish the call

behaviour o a calli elver' :

120mS 4
L2
SworiMluslelae *93 X
s 9 Idle Receive SMS H) 9 e
URC
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Figure 28: RI behaviour of URC or receive SMS

However, if the module is used as caller, the RI will remain high. Please refer to the following figure.

HIGH RI
@V S S L S -
Idle Ring Establish Hang up Idle
the call the call
Figure 29: RI behaviour as a caller y \
- "\ N\ V4

4.7. Audio Interfaces

SIM80OL provides two analog inputs (MIC1P/IN; MIC2P/2N), which could be used for electret microphone.

The module also provides two analog outputs (SPK1P/1N; SPK2P/2N). \
Table 13: Audio interface definition A y
Ny

N\
] ‘Function

Main Audi

Main

Secondary Audio input negative
Secondary
t positive

10 output negative

SPK1P/IN output can directly drive 32Q receiver, SIM80OL internal has class-AB audio amplifier, the following
table is class performance:

Table 1§P@formance of audio amplifier

0.87TW

. i
3.4V 80hm THD+N=1% 0.53W

4.2V 80hm THD+N=10%  1.08W

- - Y

_ - o~ .o
34V8ORmTHDIN=10% ~ 0.65W . ©© . | o oo
SPK2P/2N output can directly drive 8Q speaker.

AT command “AT+CMIC” is used to adjust the input gain level of microphone. AT command “AT+SIDET”
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is used to set the side-tone level. In addition, AT command “AT+CLVL” is used to adjust the output gain level.
For more details, please refer to document [1].

In order to improve audio performance, the following reference circuits are recommended. The audio signals

have to be layout according to differential signal layout rules as shown in following figures.

4.7.1. Speaker Interfaces Configuration

Close to speaker

@
Z,
=

10pF 33pF

SR

SPK1P/2

MODULE |  jor

o

33pF|

SPKIN/2N

ESD

10pF 33pF

et

R

D
Z
(=)

GND —
Figure 30: Speaker reference circuit
4.7.2.  Microphone Interfaces Configuration
/" These components
i should be placed to !
'microphone as close as i
i possible )
1 % The lines in bold type should
AElj'II?I 10pF 33pI ! be accorded to differential
| i signal layout rules MIC1P/2P
Electret | 10pF| 33pr] MODULE
Microphone ™= | MICIN/2N
E:SD 10pF| 33pF i
ANTI |

Figure 31: Speaker with amplifier reference circuit

SIM800L_Hardware_Design_V1.00 37 2013-08-20



.
&
Acompany of SIM Teah

Smart Machine Smart Decision

4.7.3. Audio Electronic Characteristic

Table 15: Microphone input characteristics

Parameter il _ Typ Max Unit

Microphone biasing voltage 1.9 2.2 Vv
Working current 2 mA
Input impedance(differential) 13 20 27 KQ
Idle channel noise -67 dBm0
Input level:-40dBmO 29 dB
SINAD
Input level:0dBm0 69 dB

Table 16: Audio output characteristics

e _|M.n_- Max  Unit

R;=32 Ohm receiver - - mW
R =8 Ohm speaker - - 1080 mW

Normal output

4.74. TDD

GSM signal could interfere audio by coupling or conducting. Coupling noise could be filtered by adding 33pF
and 10pF capacitor over audio lines. 33pF capacitor could eliminate noise from GSM850/EGSM900MHz, while
10pF capacitor could eliminate noise from DCS1800/PCS1900Mhz frequency. Coupling noise should have
something to do with PCB layout. Under some scenarios, TDD noise from GSM850/EGSM900MHz frequency
affects heavily, but some different story is from DCS1800/PCS1900Mhz frequency, so customer should develop
this filter solution according to field test result.

GSM antenna is the key coupling interfering source of TDD noise. Thereat, pay attention to the layout of audio
lines which should be far away from RF cable and antenna and VBAT pin. The bypass capacitor for filtering
should be placed near module and another group need to be placed near to connector.

Conducting noise is mainly caused by the VBAT drop. If audio PA was powered by VBAT directly, then there
will be some cheep noise from speaker output easily. So it is better to put big capacitor and ferrite bead near
audio PA input.

TDD noise has something to do with GND signal surely. If GND signal issued is not good, lots of

high-frequency noises will interfere microphone and speaker over bypass capacitor. So care of good GND during
PCB layout need to be taken.

4.8. SIM Card Interface
The SIM interface complies with the GSM Phase 1 specification and the new GSM Phase 2+ specification for

FAST 64 kbps SIM card. Both 1.8V and 3.0V SIM card are supported. The SIM interface is powered from an

internal regulator in the module.
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4.8.1. SIM Card Application

Table 17: SIM pin definition

Pin name
VSIM
SIM_DATA
SIM_CLK
SIM_RST
SIM_PRE

Pin number
16
14

Function

Voltage supply for SIM card. Support 1.8V or 3V SIM card
SIM data input/output

SIM clock

SIM reset

SIM card detection

It is recommended to use an ESD protection component such as ST (www.st.com ) ESDA6V1WS or ON SEMI
(www.onsemi.com ) SMFO5C. That the SIM peripheral circuit should be close to the SIM card socket. The

reference circuit of the 8-pin SIM card holder is illustrated in the following figure.

MODULE

VDDEXT
VSIM

MOLEX-91228

vCC GND
T — o
= 22R CLK /0 —

SIM_PRE

PRESENCE GND

SIM_DATA

—122R

—®

SIM card

l
— f SMFO5C

22PF 1uF

Figure 32: Reference circuit of the 8-pin SIM card holder

The SIM_PRESENCE pin is used for detection of the SIM card hot plug in. User can select the 8-pin SIM card
holder to implement SIM card detection function. AT command “AT+CSDT” is used to enable or disable SIM
card detection function. For details of this AT command, please refer to document [1].

If the SIM card detection function is not used, user can keep the SIM_PRESENCE pin open. The reference

circuit of 6-pin SIM card holder is illustrated in the following figure.
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SIMf

VSIM vee GND

e — v
SIM_PRE = CcLE 1o

- C707 10M006 512 2

MODULE SIM_DATA _ — 22R _ T
L
l 1
- /i/ SMF05C
22PF 1uF

Figure 33: Reference circuit of the 6-pin SIM card holder

4.8.2. SIM Card Design Guide

SIM card circuit is susceptible to interference, causing the SIM card failures or some other situations, it is

strongly recommended to follow these guidelines while designing:

Make sure that SIM card holder should far away from GSM antenna while in PCB layout.
SIM traces should keep away from RF lines, VBAT and high-speed signal lines.

The traces should be as short as possible.

Keep SIM holder’s GND connect to main ground directly.

Shielding the SIM card signal by ground well.

Recommended to place a 1uF capacitor on VSIM line and keep close to the holder.

Add some TVS and the parasitic capacitance should not exceed 50pF, and 220hm resistor in serials the
SIM signal could enhance ESD protection.

4.8.3. Design Considerations for SIM Card Holder

For 8 pins SIM card holder, SIMCom recommends to use Molex 91228.User can visit http://www.molex.com

for more information about the holder.
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Figure 34: Molex 91228 SIM card holder

Table 18: Pin description (Molex SIM card holder)

Pin name  Signal Description '

Cl VSIM SIM card power supply
C2 SIM_RST SIM card reset

C3 SIM_CLK SIM card clock

(OX] GND Connect to GND

(6 GND Connect to GND

C6 VPP Not connect

C7 SIM_DATA SIM card data I/O

C8 SIM_PRE Detect SIM card presence

For 6-pin SIM card holder, SIMCom recommends to use Amphenol C707 10M006 5122 .User can visit
http://www.amphenol.com for more information about the holder.
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Table 20: PCM Pin definition
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SIM80OL PCM interface only supply master mode, data length is 16 bits (linear), PCM clock rate is 256KHz.

Table 21: PCM specification

N
il ,ple

nd control PCM interface. @
ion Q
.y
, PCM interface can be configured as SPI or
ing function. N
N

C
Table 22: PCM muItipIg\xirE\’Unction

A\

Note: User can

49.1. PCM

With GPIO17
the detailed mu

o table shows

. . T
je: Multiplexing functio 'erem @% & * *
7 8) 9 9 = a

49.2. PCM |
Refer to the following figure for PCM design:
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Figure 36: PCM reference circuit

4.9.3. LCD Display/SPI Interface

SIM80OL provides a serial interface. It could be used as SPI interface in the embedded AT application.

GND
MODULE

Figure 37: LCD reference circuit

49.4. SD Card Interface

MC3DA2
MC3DA3
MC3CMO
VDDEXT
MC3CK
VSS —@—
MC3DA0
MC3DAI

MODULE

SD card

Figure 38: SD reference circuit
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If power supply is 2.8V for SD card, user can use VDD _EXT; if power supply is 3.3V, please use external design
LDO.

4.10. Keypad Interface
The keypad interface consists of 5 keypad column outputs and 5 keypad row inputs, with total 5*5*2, which is 50
keys. Module keys have two connections: connections 1, which can support 25 keys; connections 2, which can

support 50 keys.

Connections 1:

COLO
COL1

COL2
COL3

COL4

ROWO

MODULE
ROW1

ROW2

ROW3

ROW4

Figure 39: 25 keys reference circuit

Note: According to the traditional 5 * 5 to design buttons, when there is spare COL or ROW, user can execute
AT command to define as GPI10O for details please see the relevant manuals.

Connections 2:

Module supports a new key connection, can support 50 keys, which meets full keyboard demand, the connection

diagram is as following:

SIMB800L_Hardware_Design_V1.00 45 2013-08-20



&Com

Acompany.

Smart Machine Smart Decision

COLOJ‘ ’
COL4 *
20Kohm 20Kohm
MODULE
ROWO
ROW4T

Figure 40: 50 keys reference circuit

Note: Do not change the 20KOhm resistor in the diagram.

Customer could cascade a less than 1K resistor to enhance the ESD performance, the connection diagram is as

following:
COLX

<1Kohm

20Kohm
MODULE

OWXO—

Ry

Figure 41: Keypad reference circuit

Whether using a 5*5 keys or 5*5*2 keys, the module can also detecte the two buttons pressed. But when using a

5*5*2 button, the same row, column two buttons at the same time can not be detected when pressed, as shown
below:

J

COLX
] 20Kohm
MODULE
OPO
ROWX

Figure 42: Keypad detected
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Table 23: Pin definition of the keypad interface

4.10.1. Keypad Multipl

Table 24: Keypad multiplexing fu

Note: Multiplexing fuukkio@%?d different softwa

&v‘i
cous

an I°C inter

n of the 1°C

1.This functi t supported in the standard firmware. If user
customized. Please contact SIMCom for more details.
2.1 user design 1°C please pull up to VDD_EXT.
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4.11.1. 12C Multiplexing Function

Table 26: 12C multiplexing function

P Panmor MO el

Note: Multiplexing function need different software supply.

4.12. General Purpose Input/Output (GPIO)

SIM800L provides 3 GPIO pins. The output voltage level of the GPIO can be set by AT commar&“AT+ SGPIO”.
The input voltage level of the GPIO can also be read by AT command “AT+ SGPIO”. For m{)rb{et;lils, please
refer to document [1]. AN 7 0

Table 27: Pin definition of the GP1O

GPIO1 -

BN .
GPIO2 -ﬁl il ..
crios . PN R

4.13. ADC @V

Table 28: Pin definition of the ADC )

ADC o

g

SIM80OL provides an auxiliary ADC, which can be used to measure the voltage. User can use AT command
“AT+CADC?” to read the voltage value. For details of this AT command, please refer to document [1].

Table 29: ADC specification

<
Voltagerange 0 - 28 v
(ADCResolution - o Bl B T eid
Samplingre - S Dm0 wi

A]SC precision 10 20 mV

4.14. PWM

Table 30: Pin definition of the PWM
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SIM8O0OL provides a PWM which can be used to drive a vibrator, and a backlight LED for display or keyboard.
PWM output frequency varies from 0 to 2KHz. Two 7-bit unsigned binary parameters are used for the output
period and for the duty cycle. AT command “AT + SPWM?” is used to set the output period and duty cycle of the
PWM. For details, please refer to document [1].

A typical recommended circuit of the PWM driver buzzer is shown in the following figure.

VBAT

MODULE

PWM ¢

Figure 43: Reference circuité}W\M driver buzzer
Table 31: Buzzer output characteristics \<l \

Workingvoltage 2528 . 29V
Working eurrent 6 mA

Note: PWM pin must be kept at Iowwv/e}r level when module is in the power on procedure.

4.14.1. PWM Multiplexing Function

Table 32: P\A‘Qmultlplexmg function

————
PWMO 26 PWML L GROI6.

Note: Multiplexing function need different software supply.

4.15. Network Status Indication

Table 33: Pin definition of the NETLIGHT

NETLIGHT Network Status Indication
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The NETLIGHT pin can be used to drive a network status indication LED. The status of this pin is listed in
following table:

Table 34: Status of the NETLIGHT pin

Off SIMS8O0OL is not running

64ms On/ 800ms Off SIMS8O0OL not registered the network
64ms On/ 3000ms Off SIM8OOL registered to the network
64ms On/ 300ms Off GPRS communication is established

Reference circuit is recommended in the following figure:

MODULE

NETLIGHT

Figure 44: Reference circuit of NETLIGHT

4.15.1. NETLIGHT Multiplexing Functiw

Table 35: NETLIGHT multiplexingu‘unction

NETLIGHT NETLIGHT  GPIOI7

Note: Multiplexing function need different software supply.

4.16. Opewg Status Indication

( N
The pin4 is for operating status indication of the module. The pin output is high when module is powered on,
and output is low when module is powered off.

Table 36: Pin definition of the STATUS

Pinname  Pinnumber  Deseripton
STATUS 4 | opemting StatusIndication - .

Note: For timing about STATUS, please reference to the chapter “4.2 power on/off scenarios”
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4.16.1. STATUS Multiplexing Function

Table 37: STATUS multiplexing function

Note: Multiplexing function need different software supply.

4.17. LED Interface

SIM80OL provides two LED driver pin. The two pin are open-drain output.

Table 38: Pin definition of the LED

ISINKO Tl Sinkcumentfor LOM module
ISINK 46 0 || Sinkeument for keypad LED
QN
Reference circuit is recommended in the following figure: \/ ‘
A
VBAT VBAT
MODULE
O
fsn\Nc
VSI’NIZI 0
Figure 45: LED driver reference circuit
Table 3%?1%) specification

____—
GsNko - B s ey
ISINK1 60 - 100 mA

Note: Isink0 provide 6-current-level steps of up to 24mA.

4.18. RF Synchronization Signal

The synchronization signal serves to indicate growing power consumption during the transmit burst. The signal
is generated by the BPI BUSI pin.
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Table 40: Definition of the BPI_BUSL1 pin

Pin name Pin number Description

BPI BUSI 5 Transmit synchronization signal

The timing of the synchronization signal is shown below. High level of the BPI BUSI pin indicates increased

power consumption during transmission.

| |
220uS | 576.9uS I

Transmit burst

BPI BUSI

Figure 46: BP1_BUS1 signal during transmit burst

4.19. Antenna Interface

There are three antenna ports for SIM80OL, GSM antenna port named RF_ANT, antenna port named BT ANT
and FM antenna port named FM_ANT P/ FM_ANT N, The RF interface of the three antenna ports has an
impedance of 50Q.

® The input impendence of the antenna should be 50€2, and the VSWR should be less than 2.

® [t is recommended that the GSM antenna and the BT antenna should be placed as far as possible.

® The isolations of the three antenna should be bigger than 30db

NOTE: About the RF trace layout please refer to““AN_SMT Module_RF_Reference Design_Guide”.

4.19.1. GSM Antenna Interface

There is a GSM antenna pad named RF_ANT for SIM80OL, the connection of the antenna must be decoupled
from DC voltage. This is necessary because the antenna connector is DC coupled to ground via an inductor for

ESD protection.

The external antenna must be matched properly to achieve best performance, so the matching circuit is necessary,

the connection is recommended as following:
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Module RF Connector Y GSM

R101 Antenna

RF _ANT 1
- O T T
ClOlL Lcmz

Figure 47: GSM antenna matching circuit

R101, C101, C102 are the matching circuit, the value should be defined by the antenna design. Normally R101 is
0Q, C101 and C102 are not mounted. The RF connector is used for conduction test. If the space between RF pin
and antenna is not enough, the matching circuit should be designed as in the following figure:

Module
R101

RF_ANT G —
l l GSM

C]Oll lc](n Antenna

Figure 48: GSM simple antenna matching circuit

Normally R101 is 0Q, C101 and C102 are not mounted.

4.19.2. FM Antenna Interface

The module provides 2 FM antenna pad named FM_ANT P and FM_ANT N, these are difference signal. The

FM antenna interface circuit is recommended as following:

FM Ant
FM_ANT P T g T - -
€303
Module T T ¥
= = R302
FM_ANT N/ R301
€301 L L s =
g b
53 2013-08-20
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Figure 49: FM antenna matching circuit

Normally, R301\R302\R303\R304 are 0Q2, C301\C302\C303\C304 are not mounted.
The earphone is often used for FM antenna, as an example, the pin GND of the 3.5mm earphone is connected to

the FM interface. The circuit is recommended as following:

FM_ANT P | I R303 T GND,—=
C303 T B l
Module lc304 5% * N
— = 2 A
- R301 = % 3
FM_ANT_N(! = I
c301l 1 €302 =
I il

Figure 50: GND pin of the earphone use to be the FM antenna interface

Normally, R301\R303 are 02, C301\C302\C303\C304\L301 are not mounted.
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5. PCB Layout

Usually, most electronic products with good performance are based on good PCB layout. A bad PCB layout will
lead to lots of issues, like TDD noise, SIM card not be detected, etc. the final solution for these problems is to
redo PCB layout. Making good PCB layout at beginning will save develop schedule and cost as well.

This section will give some guidelines on PCB layout, in order to eliminate interfere or noise by greatest degree,
and save product development period.

5.1 Pin Assignment

Before PCB layout, we should learn well about pin assignment in order to get reasonable layout with so many
external components. Following figure is the overview of pin assignment of the module.

GSM
12C
Antenna

VBAT.

p=
o

VBUS

R EE=
=1l B

M
Antenn

Audio

Figure 51: Pin assignment
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5.2 Principle of PCB layout

During layout, attention should be paid to the following interfaces, like Antenna, power supply, SIM card

interface, audio interface, and so on.
5.2.1 Antenna Interface

The basis principle is that, the length of trace between pin output and connector should be as short as possible, in
order to avoid coupling issue. Do not trace RF signal over across the board. Even the RF cable must be put over

the board, it should be far away from SIM card, power ICs.

There are FM antenna interface and GSM antenna interface. If product equips these antennas as well, do pay

attention to the distance between each single antenna.
5.2.2. Power Supply

Not only VBAT but also return GND are very important in layout. The positive line of VBAT should be as short
and wide as possible. The correct flow from source to VBAT pin should go though Zener diode then huge
capacitor. Pin 2, Pin 43, Pin 44 and Pin45 are GND signals, and shortest layout to GND of power source should
be designed.

There are 12 GND pads in middle of module, these pads could enhance the GND performances. On the upper
layer of these pads, do not trace any signal if possible.

5.2.3 SIM Card Interface

SIM card holder will take large space on board, and there is no anti-EMI component inside.Thus SIM card
interface maybe interfered, please pay more attention on this interface during layout. Ensure SIM card holder is
far way from antenna or RF cable inside. And it is better to put SIM card holder near the module, as nearer as
possible. It is better to add ESD component to protect clock, data, reset and VSIM signals which should be far
away from power and high-speed-frequency signal.

5.2.4  Audio Interface

In order to avoid TDD noise, or current noise, or some other noise, the signal trace of audio should far away from

antenna and power. And do not let audio trace and VBAT trace parallel.
5.2.5 Others

It is better to trace signal lines of UART bunched, as well as signals of USB and LCM.
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5.3 Recommended PCB Layout

Based on above principles, recommended layout is shown in the following illustration.

LCM Interface

ool N es

00000000 m

3

Return GND

MCU-+memory

SIM Card

Audio

VBAT Audio
Interface Interface Other

Figure 52: Recommended PCB layout
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6. Electrical, Reliability and Radio Characteristics

6.1 Absolute Maximum Ratings

The absolute maximum ratings stated in following table are stress ratings under non-operating conditions.
Stresses beyond any of these limits will cause permanent damage to SIMS00L.

Table 41: Absolute maximum ratings

gmolowm e wa e
ver . BN > S
ot NS WO o
vBUS L e
e | B[ BF ~ oy
I NEEEE —

"These parameters are for digital interface pins, such as keypad, GP1O, I12C, UART, LCD and PCM.

N

A
6.2 Recommended Operating Conditions w ) 4

Table 42: Recommended operating conditions /®

6.3 Digital Interface Characteristics

Table 43: Digital interface characteristics

______
Vo e A
_ -‘w-level input c'

R B vt o
Voo  Low-level output x@e

* These parameters are for digital interface pins, such as keypad,GPI1O, 12C, UART, LCD and PCM.
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6.4 SIM Card Interface Characteristics

Smart Machine Smart Decision

Table 44: SIM card interface characteristics

6.5 SIM_VDD Characteri

Table 45: SIM _VDD characteristics

6.6 VDD _E

Table 46: VDD_EXT char
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6.8 Current Consumption (VBAT=3.8V)

Table 48: Current consumption

60 9dug
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6.9 Electro-Static Discharge

SIM8O0OL is an ESD sensitive component, so attention should be paid to the procedure of handling and packaging.
The ESD test results are shown in the following table.

Table 49: The ESD characteristics (Temperature: 25°C, Humidity: 45 %)

6.10 Radio Characterist

Airdischarge
=kV
sXV
Yo
HORV.
Sk
A
b
" A\
N

6.10.1. Module RF Output Power

The following t he module conducte

5.05 technical
specification rec

Table 50: GS )0 conducted RI

A

 ———
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Table 51: DCS1800 and PCS1900 conducted RF output power

6.11 Module

The following t

Table 52: Conducted R
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7. Manufacturing

7.1. Top and Bottom View of SIM800L

.
st S 1M206L

P/N: S2-185SHE-Z1402
SN: MPB613311119192
IMET: 868719020056259

(€0678
FC

-  ERREERRE

mm
)

Figure 53: Top and bottom view of SIM800L

7.2. Typical Solder Reflow Profile

250F

2001
—
3
2 150
[
&8
c
a 1001
2]

50

Primary 0 a0 100 150 200 250
Forecast 0O X} 103 TIME ( SEC ) 158 21 263

SOAP Between 150 to 210 °C Reflow 2200 Peak Temperature "C -
2 1.4 % 99.4 % 53.8 38% 2431
[ E 1.4 4% 1005 35% 515 15% 2410
[ 1 14 | 5% 101 .4 38% 54.4 | 44% 2447
Different in Temp 0.04 1.99 292 365
P.2 1.4 [ % 994 [ 3% 53.8 [ 38% 243.1
[ [ 14 4% 1005 | 35% 5.5 15% 241.0
X} 14 5% 101 .4 | 35% 544 4% 2447 93%
Different in Temp 0.04 199 [ 292 365 =
| —’l

Figure 54: Typical solder reflow profile

7.3. The Moisture Sensitivity Level

The moisture sensitivity level of SIMS80OL module is 3. The modules should be mounted within 168 hours after

unpacking in the environmental conditions of temperature <30°C and relative humidity of <60% (RH). It is
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necessary to bake the module if the above conditions are not met:

Table 54: Moisture sensitivity level and floor life

l\)'_‘I

ro
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'm'

S5a
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P
[
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s
L
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e time limit

5

e, it must be r

|

NOTES:
For product handling, storage, processing, IPC / JEDEC J-STD-033 must be followed.

A \/

Y
SIM80OL modules are vacuum packaged, and guaranteed for 6 ths storage without opening or leakage under
the following conditions: the environment temperature r n 40°C, and the air humidity is less than 90%.

If the condition meets one of the following ones s&élow, the modules should be baked sufficiently before
re-flow soldering, and the baking conditioigwn in below table; otherwise the module will be at the risk of

permanent damage during re-flow solde@ :

®  [fthe vacuum package is broke@akage;
°

If the vacuum package is opened after 6 months since it’s been packed;

7.4. Baking Requirements

If the vacuum package is opened within 6 months but out of its Floor Life at factory ambient=30°C
/60%RH or as stated.

Table 55: Baking requirements

/k
(Bakingtemperature  Moisture | Time
aCssC <% . %bus
locssC <5% L shes

NOTES:
Care should be taken if that plastic tray is not heat-resistant, the modules should be taken out for preheating,
otherwise the tray may be damaged by high-temperature heating.
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8. Appendix

|. Related Documents

Table 56: Related documents

SKYTECH
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1. Multiplexing Function

Table 57: Multiplexing function

ion need di t software su

Saigyislolahs gyj939dagS
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I11. Terms and Abbreviations

Table 58: Terms and abbreviations
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V. Safety Caution

Table 59: Safety caution
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Contact us:
Shanghai SIMCom Wireless Solutions Co.,Ltd.
Address: Building A, SIM Technology Buildi
200335

Tel: +86 21 3252 3300
Fax: +86 21 3252 3020
URL: www.sim.com/

633, Jinzhong Road, Shanghai, P. R. China

Q@

SKYTECH
plclabs 293945

SIMB800L_Hardware_Design_V1.00 70 2013-08-20



http://www.sim.com/wm
http://www.sim.com/wm

	Version History
	1. Introduction
	2. SIM800L Overview
	2.1. SIM800L Key Features
	2.2. Operating Mode
	2.3. Functional Diagram

	3. Package Information
	3.1. Pin out Diagram
	3.2. Pin Description
	3.3. Package Dimensions

	4. Application Interface
	4.1. Power Supply
	4.1.1. Power supply pin
	4.1.2. Monitoring Power Supply

	4.2. Power on/down Scenarios
	4.2.1. Power on SIM800L
	4.2.2. Power down SIM800L
	4.2.2.1. Power down SIM800L by the PWRKEY Pin
	4.2.2.2. Power down SIM800L by AT Command
	4.2.2.3. Over-voltage or Under-voltage Power down
	4.2.2.4. Over-temperature or Under-temperature Power down

	4.2.3. Reset Function

	4.3. Power Saving Mode
	4.3.2. Sleep Mode (AT+CSCLK=1)
	4.3.3. Wake Up SIM800L from Sleep Mode (AT+CSCLK=1)

	4.4. RTC Backup
	4.5. Serial Port and USB Interface
	4.5.1 Function of Serial Port
	4.5.2 Serial Interfaces
	4.5.3 Debug Interface
	4.5.4 Software Upgrade and Debug
	4.5.5 Multiplexing function of serial port

	4.6. RI Behaviors
	4.7. Audio Interfaces
	4.7.1. Speaker Interfaces Configuration
	4.7.2. Microphone Interfaces Configuration
	4.7.3. Audio Electronic Characteristic
	4.7.4. TDD

	4.8. SIM Card Interface
	4.8.1. SIM Card Application
	4.8.2. SIM Card Design Guide
	4.8.3. Design Considerations for SIM Card Holder

	4.9. PCM Interface
	4.9.1. PCM Multiplexing Function
	4.9.2. PCM Interface
	4.9.3. LCD Display/SPI Interface
	4.9.4. SD Card Interface

	4.10. Keypad Interface
	4.10.1. Keypad Multiplexing Function

	4.11. I2C Bus
	4.11.1. I2C Multiplexing Function

	4.12. General Purpose Input/Output (GPIO)
	4.13. ADC
	4.14. PWM
	4.14.1. PWM Multiplexing Function

	4.15. Network Status Indication
	4.15.1. NETLIGHT Multiplexing Function

	4.16. Operating Status Indication
	4.16.1. STATUS Multiplexing Function

	4.17. LED Interface
	4.18. RF Synchronization Signal
	4.19. Antenna Interface
	4.19.1. GSM Antenna Interface
	4.19.2. FM Antenna Interface


	5. PCB Layout
	5.1 Pin Assignment
	5.2 Principle of PCB layout
	5.2.1 Antenna Interface
	5.2.2. Power Supply
	5.2.3 SIM Card Interface
	5.2.4 Audio Interface
	5.2.5 Others

	5.3 Recommended PCB Layout

	6. Electrical, Reliability and Radio Characteristics
	6.1 Absolute Maximum Ratings
	6.2 Recommended Operating Conditions
	6.3 Digital Interface Characteristics
	6.4 SIM Card Interface Characteristics
	6.5 SIM_VDD Characteristics
	6.6 VDD_EXT Characteristics
	6.7 VRTC Characteristics
	6.8 Current Consumption (VBAT=3.8V)
	6.9 Electro-Static Discharge
	6.10 Radio Characteristics
	6.10.1. Module RF Output Power

	6.11 Module RF Receive Sensitivity
	6.12 Module Operating Frequencies

	7. Manufacturing
	7.1. Top and Bottom View of SIM800L 
	7.2. Typical Solder Reflow Profile
	7.3. The Moisture Sensitivity Level
	7.4. Baking Requirements

	8. Appendix
	I. Related Documents
	II. Multiplexing Function
	III. Terms and Abbreviations
	IV. Safety Caution


