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B 1 Introduction

This document is targeted for customers to understand the differences between SIM7000 and
SIM800F/SIM900/SIM5300EA. Users can use SIM7000, SIMB0OF, SIM900, and SIM5300EA module to
design and develop applications quickly.

1.1 Pin Assignment Overview

The following table shows the pin assignment of SIM7000 and SIM800F/SIM900/SIM5300EA.

_ . Zz =
5 z =2
N B= A Z_ .ttt 2z
ScZppoAan Q= =<0 @A
A Z Z Z Z Z o 2 Z L£Lxomxn 2 Z
Z3TREEE552656525557%
e d3 I A AATAN
PWREKEY 1 | 151 NC
GND 2 [ | 50 GPIOO/UART3_TXD
DTR 3 | 49 GPIOI/UART3_RXD
RI 4 | 48 GP1IO4
DCD 5 | |47 NC
BOOT_CFG 6 | - 46 GND
cTs 7 | 145 oxD
RTS 8 | 44 ~C
o 5 SIM7000 e
RXD 10| ( . ) 2 nc
s on 1 Top View 1ok
PCM_SYNC 12 40 NC
PCM _DIN 13 39 GND
PCM_DOUT 14 38 I2C_SCL
VDD_EXT 15 37 12C_SDA
NRESET 16 [" 36 NC
anp 17F 35 nC

34

3 [

v 26 -~
31

18

2 o <
S o AAE
ALUUDRUKBLDUEELS S EE R
ZZZZZT z0z~2)0z22=29n=
=] L2z | o U ox O
~ 2 = e ~
S 4 £® Z_Z=ZE
2 - ZEZzZa
= 2 7}
a
=

Figure 1: Pin assignment overview
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Figure 3: SIM900 pin out diagram (Top view)
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NETLIGHT

ooy

54
52

PWRKEY 1 | 151 ne
GND 2 | 50 cPIO9DBG TXD
DTR 3 [ -| 49 GPIOS/DBG RXD
RI 4 - 48 GPIO7
DCD 5 - 47 GPIOS
NC & | 46 GND
s | 1 o
RIS 8 | - 44 NC
TXD 9 |- SIM5300EA | 43 ap1o4
RXD 10 . 42 GPIO3
SPL CLK 11|~ (T()p VleW) 41 GPIO2
SPI MoOSI 12 [~ 40 GPIOI
SPL MISO 13 39 GND
SPL CS 14 135 scr
VDD_EXT 15 137 spa
RESET 16 1 36 PwM2
GND 17 = 35 PwMl

22
23

vBUS 24|

31
32

USIM CLK =

ry oW oTy T

MIC N

SPK N
NC

SPK P

GND
MIC P

USIM_DET

USIM DATA 2
USIM_ R8T

Figure 4: SIM5300EA pin out diagram (Top view)

1.2 Differences of Pin Assignment Overview

Table 1: The Differences Pin Assignment

Pin # SIM900 SIM800OF SIM5300EA SIM7000

2 NC GND GND GND

6 NC NC NC BOOT_CFG
11 DISP_CLK DISP_CLK SPI_CLK PCM_CLK
12 DISP_DATA DISP_DATA SPI_MOSI PCM_SYNC
13 DISP_D/C DISP_D/C SPI_MISO PCM_DIN
14 DISP_CS DISP_CS SPI_CS PCM_DOUT
19 MIC_P MICP MIC_P NC

20 MIC_N MICN MIC_N NC

21 SPK_P SPKP SPK_P NC

22 SPK_N SPKN SPK_N NC

23 NC KPLED NC MDM_LOG_TX
24 NC VBUS VBUS VBUS

www.simcom.com 9/27
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26 VRTC VRTC VRTC NC
27 DBG_TXD USB_DP USB_DP USB_DP
28 DBG_RXD USB_DM USB_DM USB_DM
&5 PWM1 PWM1 PWM1 NC
36 PWM2 PWM2 PWM2 NC
40 GPIO1/KBR4 KBR4 GPIO1 NC
41 GPIO2/KBR3 KBR3 GPIO2 NC
42 GPIO3/KBR2 KBR2 GPIO3 NC
43 GPIO4/KBR1 KBR1 GPI1O4 NC
44 GPIO5/KBRO KBRO NC NC
47 GPIO6/KBC4 KBC4 GPIO6 NC
48 GPIO7/KBC3 KBC3 GPIO7 GPI10O4
49 GPIO8/KBC2 KBC2 GPIO8/DBG_RXD GPIO1/UART3_RXD
50 GPIO9/KBC1 KBC1 GPIO9/DBG_TXD GPIOO/UART3_TXD
51 GPIO10 GPIO10 NC NC
53 GND BT_ANT NC GNSS_ANT
67 GPIO11 GPIO11 GPIO11 GPIO2
68 GPIO12 GPIO12 GPIO12 GPIO3
1.3 Differences of electronic characteristic
Table 2: The Differences of electronic characteristic
Difference SIM900 SIM800F SIM5300EA SIM7000
Technology GSM/GPRS  GSM/GPRS GSM/GPRS/EDGE/ GSM/GPRS/EDGE/eM
WCDMA/HSPA+ TC (Cat-M1)/Cat-NB1
VBAT 3.2~4.8V 3.4~4.4V 3.4~4.4V 3.0~4.3V
VBUS Not support  4.3~7V 4.5~5.25V 3.5~-5.25V
VDD_EXT 2.8V/10mA 2.8V/10mA 1.8V/50mA 1.8V/50mA
/O Level 2.8V 2.8V 1.8v 1.8V
ADC 0~2.8v 0~2.8v 0~1.1v 0.1~1.7Vv
VRTC 2.0~3.15V 2.0~3.15V 1.2~1.8V Not support
PCM Not support Option Not support Support
SPI Support Support Support Option
GNSS Not support Not support Not support Support
BT Not support Option Not support Not support
AT communication UART UART UART or USB UART or USB

interface

www.simcom.com
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FW update
interface

NOTE

For details information, please refer to each HD guide

UART UART or USB USB USB
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Bl 2 Recommended Footprint

2.1 Differences of top and bottom view

The following figure shows top and bottom view of SIM7000 and SIM800F/SIM900/SIM5300EA.

I| P/N: 52-10730
|| SN: £10617911980934
|| IMET: 866154625901636

| PN: 52-186BA-21PB3
| SN: MPA615502377080 |
IMEL: 86825902001 1006

Figure 6: SIMBOOF Top and bottom view
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el O
52-10485-7 1KAL W 20V0 TvpE2 B
SN: MPB6 15852738890
NIRRT

IMEI: 812896004118888

LW

FCC ID:UDU-@912142009087 fp - SIM900_V2.03

ARAAA

¥ P/N: 52-19655
' SN: D19616171227919
| IME1: 861715030000518

Figure 8: SIM5300EA Top and bottom view

2.2 Differences of recommended compatible footprint

The following figure shows each recommended footprint of SIM7000 and SIM800F/SIM900/SIM5300EA.
The differences of the recommended footprint are the keep out area and the length of the PINs. In
SIM800F/SIM900, the recommendation PIN length is 1.60mm, but it is 2.00mm in SIM7000/SIM5300EA.
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Figure 10: SIMBOOF Recommended PCB footprint outline (Unit: mm)
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24.00

!

24.00

U

Figure 11: SIM900 Recommended PCB footprint outline (Unit: mm)

27.00
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400 | e | 2
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27.00
25.00
24.00
19.00

Figure 12: SIM5300EA Recommended PCB footprint outline (Unit: mm)
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B 3 Hardware Reference Design

The following chapters describe compatible design of SIM7000 and SIM800F/SIM900/SIM5300EA on main
functionalities.

3.1 Power Supply

The power supply pins of SIM7000 and SIM800F/SIM900/SIM5300EA include three VBAT pins (pin 55,
56&57). VBAT directly supplies the power to RF circuit and baseband circuit. All three VBAT pins of the
module must be used together. The following figure is the reference design of the module VBAT power

supply.

FB101
VBAT . - . - VBAT
VBAT Cj—e C‘J— Ca+ L 2+ 51V

500mw

VBAT
MODULE

GND

GND

Figure 13: Power supply reference circuit

In addition, in order to get a stable power source, it is suggested to use a zener diode of which reverse
zener voltage is 5.1V and dissipation power is more than 500mW.

The VBAT has different input power range for SIM7000 and SIM800F/SIM900/SIM5300EA. Please refer to
the following table.

Table 3: The differences for VBAT power rang

SIM900 3.2V 3.8V 4.8V
SIM800F 3.4V 3.8V 4.4V
SIM5300EA 3.4V 3.8V 4.4V
SIM7000 3.0v 3.8V 4.3V,

www.simcom.com 16/ 27
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NOTE

AT For details information, please refer to each HD guide

The following figure is the reference design of +5V input power supply. The designed output for the power
supply is 3.8V. A linear regulator can be used.

DC INPUT U101 MIC29302 VBAT

[>—o o
FUSE

D
b
N}

Vin Vout

c1014| c102 L omor 2
100uF 1uF ©]
PWR_CTRL 3

FB R103 *+|c103 | c104

470R
330uF| 100nF

Figure 14: Reference circuit of the LDO power supply

—
I

3.2 USB Interface

The modules SIM7000 and SIMB00F/ SIM5300EA provide a USB2.0 interface, but SIM900 has no USB

interface.
USB device. The following circuit is the reference design of USB interface.

MODULE 00 HOST
USBVBUS(e— & 1 Lvpus
USB DM v » D-
USB uUsSB
USB_DP (1 B D+
GND @ > GND
D3

Figure 15: USB reference circuit

Because of the high speed on USB bus, more attention should be paid to the influence of the junction
capacitance of the ESD component on USB data lines. Typically, the capacitance of the D1 and D2 should
be less than 1pF.

The VBUS has different input power range for SIM7000 and SIM800F/SIM900/SIM5300EA. Please refer to
the following table.

www.simcom.com 17127
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Table 4: The differences for VBUS power rang

Project

SIM900 Not support Not support Not support
SIM800F 4.3V 5.0V 7.0V
SIM5300EA 4.5V 5.0V 5.25V
SIM7000 3.5V 5.0V 5.25V

NOTE

For details information, please refer to each HD guide

3.3 Network Status Indication

The NETLIGHT/STATUS pin can be used to drive a network status indicator LED. The following circuit is

the reference design.

www.simcom.com

Module

NETLIGHT/
STATUS

PN

Figure 16: NETLIGHT/STATUS reference circuit

VBAT
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3.4 Power on/off circuit

Each module PWRKEY pin has its different power level when it is floating.

The following circuit is a reference design for SIM7000 and SIM800F/SIM900/SIM5300EA power-on/off
circuit.

VDD

Turn on/ off —I_I— PWRKEY Power
impulse { On/off logic

MODULE

Figure 17: Power on/off reference circuit

NOTE

The VDD of each module in the diagram is different. For details information, please refer to each HD
guide.

3.5 Reset circuit

Each module RESET pin has its different power level when it is floating.
The RESET pin has been pulled up to VDD with a resistor internally. So it does not need to be pulled up

externally. It is strongly recommended to put a100nF capacitor and an ESD protection diode close to the
RESET pin. Please refer to the following figure for the recommended reference circuit.

www.simcom.com 19/ 27
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VDD
Tl‘eset
Reset Impulse L] REsET/ Reset
T Logic
4. 7K
o 1000
MODULE

Figure 18: Reset reference circuit

NOTE

The VDD of each module in the diagram is different. For details information, please refer to each HD
guide.

3.6 USIM Interface

The USIM provides the required subscription verification information to allow the mobile equipment to
attach to a GSM or UMTS network. Both 1.8V and 3.0V SIM Cards are supported.

It is recommended to use an ESD protection component such as ST (www.st.com ) ESDA6V1WS5. The
following circuit is a reference design for SIM7000 and SIM800F/SIM900/SIM5300EA USIM circuit.

SIM DET
- 1000
SIM Socket
SIM VDD
= & VCC GND
} SIM_RST — 08 RST VPP L
MODULE L, SIM CLK — 0@ CcLK IO
€707 10 M006 512—‘
SIM_DA 00

e
]

VS

Y

Figure 19: SIM interface reference circuit
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NOTE

For details information, please refer to each HD guide

3.7 UART Interface

The power domain of each UART between SIM800F/SIM900/SIM5300EA and SIM7000 are different.

Table 5: The differences for UART power level

PROJECT UART power domain

SIM900 2.8V
SIM800F 2.8V
SIM5300EA 1.8V
SIM7000 1.8V

NOTE

For details information, please refer to each HD guide

A level shifter should be used if user’s application is equipped with a 3.3V UART interface. The level shifter
TXB0108RGYR provided by Texas Instruments is recommended. The reference design of the
TXB0108RGYR is in the following figures

VDD_EXT 3.3v

MODULE

TXD3.3V
RXD3.3V
RTS 3.3V
CTS3.3V
DTR3.3V
DCD3.3V
RI 3.3V

Figure 20: Reference circuit of level shift
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NOTE

The VDD_EXT of each project in the diagram is different. For details information, please refer to each
HD guide.

3.8 Audio Interface

SIM800F/SIM900/SIM5300EA provides an analog interface for audio circuit. The following circuit is the
reference design.

/' These components should\‘v‘
be placed to speaker as

close as possible

The lines in bold type should
be accorded to differential

. ESb
signal layout rules 10pF

ANT

w
w
=]
m

SPK_P

MODULE !
10pF
SPK_N

110pF

e e
i
=

/" These components
should be placed to
microphone as close as
possible

S

The lines in bold type should

i
i
i
i
i
i
i
ESD 10pF| 33pF be accorded to differential

ANTI ;
3 signal layout rules MIC_P
Electret DJI 10pF | 33pF MODULE
Microphone i MIC N
£ 10pF| 33pF
A I

2
S
T

HPAAAA{

Figure 22 : Microphone reference circuit

SIM7000 provides a digital interface for audio circuit. And the digital audio interface is PCM interface, which
is provided for external codec.
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VDD_EXT 3.3V3.8V VDD EXT

2.2K]| 2.2K

PCM IN
PCM OUT
PCM_SYNC
PCM CLK|

ADCOUT

MICBIAS

12C_SCL
12C_SDA

33pFE —

Figure 23: Audio codec reference circuit

For details information, please refer to each HD guide.

3.9 2G/3G/4G RF Interface

SIM900 and SIM5300EA provide a main antenna interfaces. SIM7000 and SIM800F provide dual antenna

interfaces.

Customer’s antennas should be located in the host board and connected to module’s antenna pad through
micro-strip line or other types of RF trace and the trace impedance must be controlled by 50Q.

The following circuit is a reference design for SIM800F/SIM900/SIM5300EA and SIM7000 RF antenna

circuit.

RF connector

Matching circuit 3

MAIN_ANT

GND

MODULE

www.simcom.com

0 ) e —
6 | i ClRl LCZRZ D1

|
|
|
|
|
|
|
e e SE - - ————————

Figure 24: Antenna matching circuit (MAIN_ANT)
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3.10GNSS Application Guide

Users can adopt an active antenna or a passive antenna to SIM7000. If using a passive antenna, an
external LNA is a must to get better performance. The following figures are the reference circuits.

GND

GNSS_ANT

VDD
10ohm  GNSS Active ANT

47nH

Matching circuit

GND

MODULE

GND

54
GNSS_ANT }

GND

MODULE

Figur

3.11Dedicated Pins

Figure 25: Active antenna circuit

o V_LNA GNSS Passive ANT

S

e 26: Passive antenna circuit (Default)

Matching circuit
C1

SAW

L1

There are some dedicated pins for SIM800OF and SIM7000.

Table 6: Dedicated Pins Description for module

Pin name Pin No. Function

KPLED 23 Sink current for keypad LED
Keypad column 1.

KBC1 50

It can’t be pulled down during power on procedure

Pin name Pin No. Function
Boot configuration input.
BOOT_CFG 6 Module will be forced into USB download mode by
connect this pin to VDD_EXT during power up.
MDM_LOG_TX 23 Module log output for SW debug. (only used for platform)

www.simcom.com
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B 4 Appendix

4.1 Related documents

Table 7: Related documents

SN

[1]
[2]
3]
[4]

Document name Remark

SIM7000_Hardware_Design SIM7000 Hardware Design Document
SIM800F Hardware Design SIM800F Hardware Design Document
SIM900 Hardware Design SIM900 Hardware Design Document
SIM5300EA Hardware Design  SIM5300EA Hardware Design Document

4.2 Terms and Abbreviation

Table 8: Terms and Abbreviations

Abbreviation

Description

KPLED
ESD
GSM
12C
PCB
PCS
RF
RTC
Rx

SIM
SPI
UART
VSWR
NC
EDGE
HSDPA
HSDPA
HSDPA

www.simcom.com

Sink current for keypad LED

Electrostatic Discharge

Global Standard for Mobile Communications
Inter-Integrated Circuit

Printed Circuit Board

Personal Communication System, also referred to as GSM 1900
Radio Frequency

Real Time Clock

Receive Direction

Subscriber Identification Module

serial peripheral interface

Universal Asynchronous Receiver & Transmitter
Voltage Standing Wave Ratio

Not connect

Enhanced data rates for GSM evolution

High Speed Downlink Packet Access HSUPA
High Speed Downlink Packet Access HSUPA
High Speed Downlink Packet Access HSUPA
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USIM Universal subscriber identity module

UMTS Universal mobile telecommunications system
SMPS Switch Mode Power Supply

KBC Keypad Button Column KBR

KBR Keypad Button Row
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4.3 Safety Caution

Table 9: Safety Caution

Marks Requirements

o

When in a hospital or other health care facility, observe the restrictions about
the use of mobiles. Switch the cellular terminal or mobile off, medical
equipment may be sensitive and not operate normally due to RF energy
interference.

Switch off the cellular terminal or mobile before boarding an aircraft. Make
sure it is switched off. The operation of wireless appliances in an aircraft is
forbidden to prevent interference with communication systems. Forgetting to
think much of these instructions may impact the flight safety, or offend local
legal action, or both.

Do not operate the cellular terminal or mobile in the presence of flammable
gases or fumes. Switch off the cellular terminal when you are near petrol
stations, fuel depots, chemical plants or where blasting operations are in
progress. Operation of any electrical equipment in potentially explosive
atmospheres can constitute a safety hazard.

Your cellular terminal or mobile receives and transmits radio frequency
energy while switched on. RF interference can occur if it is used close to TV
sets, radios, computers or other electric equipment.

Road safety comes first! Do not use a hand-held cellular terminal or mobile
when driving a vehicle, unless it is securely mounted in a holder for hands
free operation. Before making a call with a hand-held terminal or mobile, park
the vehicle.

GSM cellular terminals or mobiles operate over radio frequency signals and
cellular networks and cannot be guaranteed to connect in all conditions,
especially with a mobile fee or an invalid SIM card. While you are in this
condition and need emergent help, please remember to use emergency
calls. In order to make or receive calls, the cellular terminal or mobile must
be switched on and in a service area with adequate cellular signal strength.
Some networks do not allow for emergency call if certain network services or
phone features are in use (e.g. lock functions, fixed dialing etc.). You may
have to deactivate those features before you can make an emergency call.
Also, some networks require that a valid SIM card be properly inserted in the
cellular terminal or mobile.

www.simcom.com
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