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1. ¥t/ General Description

SKG12C-05A 2 — K REN) GNSS — R fbfif th )y AL, BATE R BUL . BIRIIAEAE NN o
RS SN RN, £ BA NMEA PhsCi 834736 0 B3R G2 RO AL E L M [R5
SEREATHRER . H-162dBm FRER RBUEY R 1 7€ (0075 o 29k i e 23 M3 3 PR 30 85

The SKG12C-05A is a high-performance GNSS all-in-one solution module with ultra-sensitivity, ultra-low
power consumption, and standard size. The RF signal is connected to the antenna input of the module,
and the complete serial data information of complete position, speed and time information is provided on
the serial interface with the NMEA protocol. Its -162dBm tracking sensitivity extends localization

coverage to urban canyons and dense foliage environments.
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Kl 1: SKG12C-05A 7= El/Figure 1: The SKG12C-05A product picture

2. M A/ Applications

€ LBS (Location Based Service)

€ PND (Portable Navigation Device)

& S £55/ Vehicle navigation system

& A\ Sk 4%/ Personal navigation equipment

3. K¢t/ Features

€ - Ff GPS/GLONASS/BDS/GALILEO/QZSS % 4t/GPS/GLONASS/BDS/GALILEO/QZSS receiver

& BERHE: -162dBm/ Ultra high sensitivity: -162dBm
€ TTFF<32s/ TTFF<32s

& RS S (PPS) it/ Supports second pulse signal (PPS) output
€ 7 FF AGNSS/ Supports AGNSS
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& 754 RoHS brifE (E4#Y) /RoHS compliance (Lead-free)

& 774 FCC,CE /FCC,CE compliance

4. 5|43 BE/ Pin Assignment

DEBUG GND
NC vcc
PPS NC
NC RXDO
NC TXDO
WK_OUT GPIO2
WK_IN S}fggzﬁégfp‘ GPIO3
PWREN RTS
VCC_ANT CTS
GND NC
RF_IN V_TCXO
GND GND

K 2: SKG12C-05A PIN 4+f/ Figure 2: SKG12C-05A Pin Assignment

5. 5| J#iid/ Pin Description

Pin No.| Pin name 110 Description Remark

A GPIO, BKilk~ debug UART, Hi

1 DEBUG I/0 Leave open if not used
*F 3.3v/1.8V

2 NC

3 PPS O | WHE ik {E 5 /Time Pulse Signal Leave open if not used

4 NC

5 NC
ERIN N GNSS Mifi HOST 15 5, i 3=

6 WK _OUT @] Leave open if not used

B/
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The default is GNSS wake-up HOST

signal

ERINJy HOST MifiE GNSS 155, MefiE

7 WK_IN I GNSS #id/ Leave open if not used
GNSS wake-up signal
PWREN || S EHAfReE S, BAEHBF, (KH Leave open if not used
T
8 The chip power-on enables the signal,
which defaults to a high level and a
low level power-down
P Y B, AT T AR 2tk VCC_ANT can be used to power an
9 VCC_ANT | O | Power output pins for external external active antenna.
antenna power supply
Assure a good GND connection to
all GND pins of the module,
10 GND I Ground
preferably with a large ground
plane
The connection to the antenna has
to be routed on the PCB. Use a
GNSS 54415 5N/
11 RF_IN I controlled impedance of 50Q to
GNSS signal input from antenna
connect RF_IN to the antenna or
the antenna connector..
12 GND I Ground
13 GND I Ground
14 VCC_LNA | O | HFEHIHE, nTH 74N LNA i Leave open if not used.
/External LNA power supply
15 NC
16 CTS I/O | UART CTS Leave open if not used.
17 RTS /O | UART RTS Leave open if not used.
GPIO, N T i/
18 GPIO3 I/0 DDC Data. Leave open, if not used.
GPIO, internal pulldown
19 GPIO2 /0 | GPIO, W T~ $i/ DDC Clock. Leave open, if not
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GPIO, internal pulldown used.

i UART %t i/ 3.6 V tolerant serial output. Internal
20 TXD @)

UART data output from module pull-up resistor to VCC.

i UART N/ 3.6 V tolerant serial input. Internal
21 RXD [

UART data input to module pull-up resistor to VCC.
22 NC

(NN
23 VCC P 3.0-3.6V

Module Power Supply
24 GND G | Ground

6. #£0/ Interfaces

HJE/ Power Supply

MANHEVCCRH N3.0V~3.6ViLE N, HiA/NT100mA. SRR (10uFFI1uF) Daifeft &
RS . IXFERT PR YRR, IR IR ENE.
The input voltage VCC should be 3.0V to 3.6V range, current is no less than 100mA. Suitable decoupling
must be provided by external decoupling circuitry (10uF and 1uF). It can reduce the Noise from power
supply and increase power stability.

T H IRV CC HRL AL i A BE A SR LA R AR M AR . SRAE I IE] (-1 24 B B 20 J940mA.
Main power supply VCC current varies according to the processor load and satellite acquisition. Average

supply current is about 40mA during acquisition.

UART

AR S — DN LA ATEIEUART . S ATIEREAES.3V LVTTLZ AR fE -1, W R /5 EEAN[R] A o R AP
fERE M PR AL . (FREHRES R EER: X, N, 8,1, BUXHRRER, WAL, 8N EURhL
A IR AL, ANSCRP AR 5, 156 KX LSB.

The module supports one full duplex serial channels UART. The serial connections are at 3.3V LVTTL
logic levels, if need different voltage levels, use appropriate level shifters. the data format is however
fixed: X, N, 8, 1, i.e. X baud rate, no parity, eight data bits and one stop bit, no other data formats are
supported, LSB is sent first.

UARTH: HI a0 R
7113 SKG12C-05A-DA-001,A/0
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The timing of the UART interface is as follows.

I 1
I I
UART_CTS i
I I
~ Vo
I I

I I
E-—l—lq :-I—Z
T
I
I
I

UARTTX  — e o
: \ A X b4

" '\ ———

1 ]

|
UAET_RX 4
— e I
I

3

/l

UART_RTS
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K 3 UART B} 7 &/ Figure 3: UART timing diagram

idpoint of STOF bit Midpoint of STOP bit

HrpdRE1NCTSE SRR BITXDIE 5 A AR HRRIER s FriE2 88 R AL I h s BICTSME S i

FERI R ORI 8] ARE S EE AL (1 5 BIRT S5 5 ik e (1 B RHE R

where annotation 1 is the maximum delay when the CTS signal is pulled down to the TXD signal. Label 2

is the maximum time from the midpoint of the end bit to the CTS signal pull-up. Label 3 indicates the

maximum delay from the midpoint of the end bit to the RTS signal pull-up.

UART I} F£) % %/ UART Timing Constraint Table

%' e N 5fi7
1 CTS low to TXD valid 1.5 Bit Periods
2 CTS high before mid of stop bit | 0.5 Bit Periods
3 Mid of stop bit to RTS high 0.5 Bit Periods

7. BB AEThEel Advanced Software Features

Assisted GNSS

HENE R ASRALE, R . AR RS AL B AN ], R D B B R ], fRER AR R

.

Supply of aiding information, such as ephemeris, almanac, rough last position and time, will reduce the

time to first fix significantly and improve the acquisition sensitivity.
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GNSS

SKG12C-05A GNSS #iHun] IEICFIERER £ 1~ GNSS 24t (41 GPS. {55 . fiif/EgH1 BDS 55) -
SKG12C-05A mJ ARC B NJT IR R PR R 8. BUINENL T, Ui B v IF A4 1) GPS H1 BDS #%&

.

The SKG12C-05A GNSS modules can receive and track multiple GNSS systems (e.g. GPS, GLONASS,

GALILEO and BDS signals). The SKG12C-05A can be configure to start searching of which satellite

system. By default the receivers are configured for concurrent GPS and BDS reception.

8. B 1i B/ Performance Specification

Z ¥/ Parameter 141/ Specification
BEULHL2E R/ Receiver Type GPS/QZSS :L1C/A GLONASS: L1 BeiDou: B1l GALILEO: E1
Tracking -162dBm Typical
RIEI Sensitivity
Acquisition -148dBm Typical
Position 2.5m CEP50 without SA
F& £/ Accuracy
Velocity 0.1m/s
Cold Start 32s(Typical Open Sky)
Time To First Fix
Hot Start 1s
Tracking 20mA @3.3V Typical
I#E/ Power Consumption
Acquisition 22mA @3.3V
Navigation Data Update Rate Max 10Hz Default 1Hz
Altitude Max 18,000m
EEVEBR#1/ Operational Limits Velocity Max 500m/s
Acceleration Less than 4g
9. B85 %1%/ Electrical Characteristics
BANZEXT A2 {E/ Absolute Maximum Rating
%%/ Parameter Gaasyl Min Max Units
Symbol
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H1J/ Power Supply

Y B, [T/ Power Supply Volt. VCC -0.3 3.6 \%
S|/ Input Pins
i\ HJE/ Input voltage on any input connection VIO -0.3 VCC+0.2 \%
WA N Th %/ RF input power RF_IN 0 dBm
NAEHER ESD fiE /1/ Human Body Model ESD capability RF_IN 2000 \Y,
ML ESD £ 77/Machine Model ESD capability RF_IN 100 \Y;
1%/ Environment
#1717 1 Storage Temperature Tstg -40 105 C
W AR [ 37 45495 ¥ <10s/ Peak Reflow Soldering Tpeak 260 C
Temperature <10s
YL/ Humidity 95 %
e AN KGRNS5, HAGECRUEREN T HIThREE AT . M AR rpoplE HOSE i s 0 Pl RE S 52

Wi Y 26 ) T 5 P NS e 2 38 K AR SRR o A R DREBRAE 264, 162 WU R #RAE SR 113K
SKG12C-05A by i i e 1, iT BE DX ESD BRI E LIS T 45 R o 375/ Co b B, DUIRE S 7Kk A s B g

B,

Note: Absolute maximum ratings are stress ratings only, and functional operation at the maxims is not

guaranteed. Stress beyond the limits specified in this table may affect device reliability or cause

permanent damage to the device. For functional operating conditions, refer to the operating conditions

tables as follow.

The SKG12C-05A module is Electrostatic Sensitive Device (ESD) and may be damaged with ESD or

spike voltage. Please handle with care to avoid permanent malfunction or performance degradation.

#1E% 1/ Operating Conditions

2%/ Parameter 755/ Symbol %1F/ Condition | Min Typ Max | Units
Power supply voltage Vce 3 3.3 3.6 \%
Backup Battery V_BCKP 1.5 3.0 3.6 \%

Power supply voltage ripple Vcc PP Vce=3.3V 30 mV

Supply current, Acquisition Icc Vce=3.3V 20 mA

10/13
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Supply current, Tracking Icc Vce=3.3V 22 mA
VCC peak current Ipeak 100 mA
V_ANT_OUT supply voltage VANT 3.3 V
V_ANT_OUT current IANT 50 mA
Operating temperature Topr -40 85 T
10.¥LARFTE/ Mechanical Specification
) Symbol | Min.(mm) | Typ.(mm) | Max.(mm)
LT L) — | A 16.0 16.3 16.6
I B 12.0 12.2 12.4
{ C 2.2 2.4 2.6
" D 0.9 1.0 13
I E 1.0 1.1 1.2
AJ{ H H %» N M (|_3| 0.9 (1)2 1.3
A .
b
*:[ M 0.8 0.9 1.0
N 0.4 0.5 0.6
O | ] K
I K 0.7 0.8 0.9
LT Weight 1.69
B 4: SKG12C-05A R~}/ Figure 4: SKG12C-05A Dimensions
Parameter specification Units
Coplanarity <0.1 mm
164
1.1 3.0 0.8
124 - = =
-
i Lo
Stencil: 150um 122
1.5
_t
T_Of Lnit:mm
B 5: SKG12C-05A #¥# 3 ¥:/Figure 5:SKG12C-05A Recommend Layout
11/13 SKG12C-05A-DA-001,A/0
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11. %8/ Packing Instructions

®330

12.8 16.0

4.0

14.2

32.0

UNIT:mm

K 6: SKG12C-05A f%:/Figure 6: SKG12C-05A Packaging

12. #i& T2 K& Manufacturing Process Recommendations

245°C to 260 °C

=1

.?

AR Te 6°C

Max. Ramp Up Rate = 3°Cls
Max. Ramp Down Rate = 6°Cls

v

=

217 °C

—1,

60-150 seconds \
200 °C

ts

Temperature —>

25

60-120 seconds

150 °C

!d—Time 25°C to Peak

8 minutes max.

Time —

K 7: SKG12C-05A #tEI L4 R E4ME B Figure 7: SKG12C-05A Typical Leadfree Soldering Profile
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W fEL) PR R AR R AR T ARSI R R, AR BRI ROE . BRI PERESE. i
FHEAEF 6 12 8 A 2 ) B KRR, PR T e 2 R AR B

Note: The final soldering temperature chosen at the factory depends on additional external factors like
choice of soldering paste, size, thickness and properties of the baseboard, etc. Exceeding the
maximum soldering temperature in the recommended soldering profile may permanently damage the

module.

13. Bt & /773\/Contact Information

Skylab M&C Technology Co., Ltd.

FYITH R TR ARE R AF

Ml GRYITT e e X AR IR TE PG BB 0 A X 6 R 11 4%

Address: 11th Floor, Building 6, Hongchuang Science and Technology Center A, Fucheng Street,
Longhua District, Shenzhen,Guangdong, China

HiE/Phone: 86-755 8340 8210 (Sales Support)

HiE/Phone: 86-755 8340 8510 (Technical Support)
f£ H/Fax: 86-755-8340 8560
Rk 48/E-Mail: technicalsupport@skylab.com.cn

W % /Website: www.skylab.com.cn www.skylabmodule.com
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