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B 1 Introduction

This document is targeted for customers to understand the differences between SIM7080G and SIM800C.
Users can use SIM7080G or SIMB00C module to design and develop applications quickly.

1.1 Pin Assignment Overview

The following table shows the pin assignment of SIM7080G and SIM800C.

=

=

m [=] 2
2 = = g < <
o ) 'm = =3 [} o} 3 S
c I > m = = = > =
bl = = = o o =] = =

4 = = ] - ) < <
= m =] = = o =
=z @
2 ; F =2 3 o % 1_—" 5
& & ] ]
£ 3 =
GND GND
e H B EEEE
GNSS_ANT ~ GND GND  12C_SCL 12C_SDA  GND
UART1_RXD UART1_RXD RF_ANT RF_ANT
RFMIPI_DATA
UART1_RTS UART1_RTS GND GND
REMIPI_ CLK
UART1_CTS UART1_CTS - GND GND
[ | oD :
UART1_DCD uART1 DCD GNP NC RF_SYNC
UART1_DTR UART1_DTR NC NC VRTC
UART1_RI UARTI_RI NC UART3_TXD  GND GND
GND 5 GN
B_DM
GND GND SES GPIOA UsB_DM USB_|
MICP PCM_DIN - usB_DP use_DpP
SPI_MOSI GPIO3
MICN PCM_DOUT USB_VBUS USB_VBUS
GND
SPI_CLK GPIO2
SPKP PCM_CLK UART2_RXD)| UART2_RXD
SPKN PCM_SYNC SPLMISO  NC ne NC NG apiol UART2_TXD UART2_TXD
! - .
5 35 ¢ 2
<! | <! = o %
= 5 B © 2 )

—— SIM7080G
= I 5IM300C
e e difference

SIM_VDD [ SIM_VOD

GND [ GND
SIM_DET . GPIOS
SIM_DATA [
SIM_CLK [
SIM_RST [
GND
BT_ANT

Figure 1: SIM7080G and SIM800C pin assignment (Top view)

SIM800C do not have 43~77 pads on the inner ring.

www.simcom.com 7126
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1.2 Differences Overview

Table 1: The Differences overview

Functions SIM800C SIM7080G
*PIN Number 42 77

Cellular technology GSM/GPRS CAT M1/CAT NB2
Bluetooth Support Not support
GNSS Not support Support

Audio Support VOLTE (Option)
VRTC Support Not support
RF_SYNC Support Not support

PCM Not support Support

SPI Not support Support

12C Not support Support

RF_MIPI Not support Support
Download interface UART1 or USB uUsB

Debug interface UsB UART2 and USB
IO Power Domain 2.8v 1.8V

SIM800C do not have 43~77 pads on the inner ring.

1.3 Differences of Electronic Characteristic

Table 2: The Differences of electronic characteristic

SIM800C SIM7080G
PIN name Voltage range PIN name Voltage range
34,35 VBAT 3.4~4.4V VBAT 2.7~4.8V
1~7 UART1 2.8V UART1 1.8V
9~12 MIC/SPK \ PCM 1.8V
14 SIM_DET 2.8V GPIOS5 1.8V
22~23 UART2 2.8V UART?2 1.8V
28 VRTC 1.2~3.0V NC \
29 RF_SYNC 2.8V NC \

www.simcom.com
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38 ADC 0~2.8V ADC 0~1.875V

39 PWRKEY 3V PWRKEY 1.5V

40 VDD_EXT 2.8V VDD_EXT 1.8V

41 NETLIGHT 2.8V NETLIGHT 1.8V

42 STATUS 2.8V STATUS 1.8V

For details information, please refer to each HD guide

www.simcom.com 9/26
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Table 3: Difference in Pin Definitions

SIM7080G&SIM800C_Compatible_Design_V1.01

Pin # SIM800C SIM7080G
9 MICP PCM_DIN

10 MICN PCM_DOUT
11 SPKP PCM_CLK
12 SPKN PCM_SYNC
14 SIM_DET GPIO5

20 BT_ANT USB_BOOT
28 VRTC NC

29 RF_SYNC NC

43 (NO PAD) RFMIPI_DATA
44 (NO PAD) RFMIPI_CLK
45 (NO PAD) GND

46~47 (NO PAD) NC

48~51 (NO PAD) SPI

52~56 (NO PAD) NC

57~60 (NO PAD) GPIO1~GPIO4
61~62 (NO PAD) UART3

63 (NO PAD) GND

64~65 (NO PAD) 12C

66~67 (NO PAD) GND

68 (NO PAD) GNSS_ANT
69~77 (NO PAD) GND

SIM800C do not have 43~77 pads on the inner ring.

www.simcom.com
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B ;. Recommended Footprint

2.1 Top and Bottom View

There are some differences for the footprint. SIM7080G has 77 pins, while SIM800C has only 42 pins. But
SIM7080G's 1~42 pins are fully compatible with SIM800C's 1~42 pin packages.

The following figures show top and bottom view of SIM7080G and SIM800C.

SIMSBAC «

IMEI:S6295802117 3258
FCC IDUDY-SIMSBac
S2-18686

SIMABSEG EEEEEENEN

PN HE—HKEER
SHEERERRARERARRRR
IMET:HXEREHRERRHI RN ERE

(=] [m]
%&:
[T %?

Figure 2: SIM7080G and SIM800C top and bottom view
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2.2 Recommended PCB footprint outline

There are some differences between the Recommended PCB footprint outline for the SIM7080G and
SIM800C.

SIM7080G and SIM800C have the same module size, and the LCC pin size of the outermost ring of the
module is exactly the same.

However, the LGA pads of the inner ring are different. In the inner ring, the SIM7080G has an LGA pad with
a pin number of 43~77. But the SIM800C does not have these pads.

The recommended PCB footprint outline for SIM7080G and SIM800C is shown as below.

Recommended PCB
footprint outline
Unitimm)

1.37

2.75

Keep out
of Area

20.60
18.60
17.60
13.70

—
Keep out
. . F\\\\__OF Area
: SIMBOOC Area

Figure 3: Recommended PCB footprint outline for SIM800C (Unit: mm)

www.simcom.com 12 /26
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Recommended PCB
Footprint outline

Keep out of Area

DETAIL A
N

5]
—Keep out of Area
o i
o~ o
S
25
=z
Module Area 2§12
od| |
DETAILB
UNIT:mm

DETAIL B
SCALE: 2/1

DETAIL A
SCALE: 2/1

UNIT:mm UNIT:mm

Figure 4: Recommended PCB footprint outline for SIM7080G (Unit: mm)
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I 3 Hardware Reference Design

This chapter introduces compatible design between SIM7080G and SIM800C on main functionalities.

3.1 Power Supply

The power supply pins of SIM7080G and SIM800C include two VBAT pins (pin 34 and pin 35). VBAT pins
directly supply the power to RF circuit and baseband circuit. Both 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

Ce Cd Cq+ chy Ca
100n| 1ul 1000 Joouk 1000
MODULE i
GND J ‘ : :

-l

GND

Figure 5: Power supply reference circuit

The VBAT has different input power range for SIM7080G and SIM800C. Please refer to the following table.

Table 4: The differences for VBAT power range

VBAT power supply VBAT power peak current
Module . .

Min. Typical \EVE \EVE
SIM800C 3.4V 3.8V 4.4V 2000mA
SIM7080G 2.7V 3.8V 4.8V 500mA

Power design for a module is critical to its performance. The power supply of SIM7080G and SIM800C
should be able to provide sufficient current up to 2.0A.

For details information, please refer to each HD guide

www.simcom.com 14/ 26
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3.2 USB Interface

SIM7080G and SIM800C provide a USB interface.
The following circuit is the reference design of USB interface.

MODULE
USBVBUS
USB DM

USB
USB DP

GND

D3

Figure 6: USB reference circuit

3.3 Network Status Indication

The NETLIGHT/STATUS pins can be used to drive a network status indicator LED. The following circuit is
the reference design.

Module

NETLIGHT/
STATUS

Yy

Figure 7: NETLIGHT/STATUS reference circuit

www.simcom.com 15/26
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3.4 Power on/off circuit

SIM7080G and SIM800C can be turned on by driving the PWRKEY pin to a low level for a certain time. It is
recommended use an open drain or collector driver to control the PWRKEY. A reference circuit is shown
below.

Turn on/off 1 39

impulse 5 PWRKEY

47K
1 =
47K
MODULE

| E—

Figure 8: Power on/off reference circuit

Table 5: PWRKEY timing and electronic characteristic

PWRKEY PWRKEY input PWRKEY input PWRKEY input
. pin voltage effective low level low level low level
Project o . L .
When voltage minimum time  minimum time
floating For turn on For turn on For turn off
SIM800C 3V <0.7V >1s >1.5s
SIM7080G ‘ 1.5V ‘ <0.4 ‘ 1s<t<12s ‘ >1.2s

SIM7080G PWRKEY pin has its own reset function. The reset time is determined by the internal timer
(default is 12 seconds). After the PWRKEY is pulled low, the module will be reset after 12 seconds.
Therefore, it is not recommended to connect PWRKEY to GND all the time in external circuit design.

For details information, please refer to each HD guide

www.simcom.com 16/ 26
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3.5 VRTC Circuit

The 28 pin of SIMB00C is VRTC, but it is NC for SIM7080G.

When using SIM800C

VRTC AR]
Large capacitance L L_OR] O P28
Capacitor ‘|A— R8
Module

Figure 9: Reset reference circuit

3.6 USIM Interface

SIM800C supports 1.8V and 3.0V USIM cards. But SIM7080G supports 1.8V only.

The pin assignment of SIM8B00C USIM interface and SIM7080G USIM interface are compatible with each
other. A compatible design for 6-pin USIM interface is shown in the figure below:

SIM_DET
10
SIM Socket
SIM VDD
= . VCC  GND
SIM. RST — 220 RST VPP |-
MODULE SIM CLK — 220 CIK 10

€707 10M 006 512

SIM_DATA — 20
[

www.simcom.com

22pf [22pf[22pf

TVS

Figure 10: SIM interface reference circuit
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For details information, please refer to each HD guide

3.7 UART Interface

The module is as the DCE (Data Communication Equipment) and the client PC is as the DTE (Data
Terminal Equipment). AT commands are executed through UART interface.

SIM800C UART1 is used for AT command communication, and firmware upgrade. SIM800C UART2 is only
used for debug.

SIM7080G UART1 is used for AT command communication. And UART2 is only used for debug. It can also
be configured as a GNSS NMEA data output port. The UART2 and UART3 are only used as UART in DAM

(Downloadable Application Module) application when secondary development.

Below are the reference circuits.

MODULE (DCE) CUSTOMER (DTE)
Serial port Serial port

UART1_TXD TXD
UART1_RXD ><I RXD
UART1_RTS <& RTS

UARTL_CTS » CTS

UART1_DTR <& DTR
UART1_DCD » DCD
UARTL_RI » RING

Figure 11: UART Full modem

www.simcom.com 18/ 26
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MODULE (DCE) HOST ( DTE)
TXD ! TXD
RXD RXD
RTS 03 RTS
UARTL o |4 crs  UART
DTR 0 DTR
RI 7 RING
GND GND
| 1 [

Figure 12: UART Null modem

The voltage range of each UART between SIM7080G and SIM800C are different.
Table 6: The differences for UART power level

Module UART power level VDD_EXT
SIM800C 2.8V 2.8V
SIM7080G 1.8V 1.8V

A level shifter should be used if external host UART interface is 3.3V level. The voltage-level translator
TXBO108RGYR provided by Texas Instruments is recommended. The reference design of the
TXB0108RGYR is in the following figures.

For details information, please refer to each HD guide

MODULE
DCE

Figure 13: Reference circuit of voltage-level translator

www.simcom.com 19/ 26
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The VDD_EXT of each project in the diagram is different. For details information, please refer to each
HD guide.

3.8 Audio Interface

SIM800C provides an analog audio interface.
But SIM7080G provides PCM interface instead of analog audio function.
The following circuit is the reference design.

‘When using the SIM800C
patch these devices
These components should

be placed to speaker as
close as possible

Thdine s in bold type should —|_
be accorded to differential
signal layout rules 10pFJ_f # 33pFp AEJS'I'EIJ
P11 OR SRR
MODULE R1
10pl 33pF
R2  gpkn T
P12 ¢ OR
Q |x J_ ESD
£ |3 1ODFJ_ —— 33pFf  ANTI
5 (2 T
=
o |7 J_ I
a — - -_
R4% @R-’»
<] ToAuDIO
CODEC
<]
When using the SIM7080G
patch these devices

Figure 14 : Speaker reference circuit
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When using the SIM800C

patch these devices
These components

should be placed to
microphone as close as
possible =/ =

Espy 1007 3%
¥

T MICP,_O-R_ 7P
Elcctretkz% 10pi33pi =" R7

Microphone MIC N

Sl

MODULE

T T { OR] o P10
ESD y lﬂpiﬂpi R& 5=
Iy o=
TT i
1 L L g|e

&

Cor}
=
=

TO AUDIO
CODEC

o

When using the SIM7080G
patch these devices

Figure 15 : Microphone reference circuit

For details information, please refer to each HD guide
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3.9 GPIO interface

There are some dedicated GPIO pins for SIM7080G and SIM800C.

Table 7: Dedicated Pins Description for module

GPIO voltage domain 2.8V 1.8V

VDD_EXT 2.8V 18V

The following circuit is the reference design.

VDD_ EXT Voltage-Level 33V
Translator
MODULE VCCA VCCB 10~
OE GND

GPIO1 Al Bl GPIO1_3.3V

GP102 A2 B2 GPI102_3.3V

GPIO3 A3 B3 GPIO3_3.3V

GPIO4 A4 B4 GPIO4_3.3V
GPIO(s)

Figure 16: Reference circuit of GPIO voltage-level translator

3.10 ADC interface

SIM7080G and SIM800C modules provide an ADC input channel to read the external voltage value.
They have different sampling scope.

Table 8: Module ADC Interface Information

interface SIM800C SIM7080G
ADC 0~2.8V 0~1.875V

www.simcom.com 22126
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3.11 RF Interface

SIM7080G or SIM800C provide a cellular antenna interface.

SIM7080G&SIM800C_Compatible_Design_V1.01

External antenna should be placed close to module RF pad through micro-strip line or other types of RF

trace, and the trace impedance must be controlled as 50Q.

The following circuit is a reference design for SIM7080G and SIM800C RF antenna circuit.

ANT

GND

MODULE

Matching circuit

)

OR
T
C1
NM

Figure 17: Antenna matching circuit

D1

TVS

The capacitors (C1/C2) are not mounted and a 0Q resistor is mounted on R1 and R2 by default. The
component D1 is a TVS for ESD protection, and it is optional for users according to application environment.
The RF test connector is used for the conducted RF performance test, and should be placed as close as to

the module’s RF_ANT pin. Two TVS are recommended in the table below.

Table 9: Recommended TVS

Package Part Number
0201 LXES03AAA1-154
0402 LXES15AAA1-153

www.simcom.com
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3.12 GNSS Interface

SIM7080G supports GNSS interface. But SIM800C doesn’t support.
Users can adopt an active antenna or a passive antenna to SIM7080G. If using a passive antenna, an
external LNA is a must to get better performance. The following figures are the reference circuits.

VDD

10 ohm  GNSS Active ANT

GND Matching circuit
Cl €2 33,p
GNSS_ANT | . &
GND L1 L2

! I
| i
‘ i
! |
T
| |
‘ i
! I
! I
| |
| |
MODULE | 1
= =L 1
i — — |
! |
|
i

Figure 18: Active antenna circuit

V_LNA GNSS Passive ANT

GND I‘ Matching circuit

c
GNSS ANT LNA AN SAW
- 13
GND \.J ) !

MODULE

Figure 19: Passive antenna circuit (Default)
In above figures, the components C1, L1 and L2 are used for antenna matching. Usually, the values of the
components can only be achieved after antenna tuning and usually provided by antenna vendor. C2 is used
for DC blocking. L3 is the matching component of the external LNA, and the value of L3 is determined by
the LNA characteristic and PCB layout. Both VDD of active antenna and V_LNA need external power
supplies which should be considered according to active antenna and LNA characteristic. LDO/DCDC is
recommended to get lower current consuming by shutting down active antennas and LNA when GNSS is
not working.
GNSS can be tested by NMEA port. NMEA sentences can be obtained through UART or USB automatically.
NMEA sentences include GSV, GGA, RMC, GSA, and VTG. Before using GNSS, user should configure
SIM7080G in proper operating mode by AT command. Please refer to related documents for details.
SIM7080G can also get position location information through AT directly.

For details information, please refer to each HD guide
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3.13 RFMIPI Interface

SIM7080G provides a set of antenna MIPI buses. It can be used to control the antenna tuner to improve
antenna performance. But SIM800C doesn’t support.

The reference circuit is shown in the following figure:

ANT Y
VDD_EXT VIO RFC I I o

RFMIPI_CLK SCLK
RF1 RF_IN
RFMIPI_DATA SDATA RF2
usiD RFS
RF_IN O———CRF_IN

RF4

GND

MODULE An tennaTuner

Figure 20: RFMIPI interface reference circuit

www.simcom.com 25126



aSWNSEANOTcompany

SIM7080G&SIM800C_Compatible_Design_V1.01

I 4 Appendix

4.1 Related documents

Table 10: Related documents

SN  Document name
[1] SIM7080G_Hardware_Design

Remark
SIM7080G Hardware Design Document

[2]  SIMBOOC_Hardware_Design

‘ SIM800C Hardware Design Document

4.2 Terms and Abbreviation

Table 11: Terms and Abbreviations

Abbreviation

Description

ESD Electrostatic Discharge

DAM Downloadable Application Module

GSM Global Standard for Mobile Communications
12C Inter-Integrated Circuit

PCB Printed Circuit Board

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

RTC Real Time Clock

Rx Receive Direction

SIM Subscriber Identification Module

UART Universal Asynchronous Receiver & Transmitter
NC Not connect

EDGE Enhanced data rates for GSM evolution

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

UMTS Universal mobile telecommunications system
SMPS Switch Mode Power Supply
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