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ST126K , des igned and produced by Shenzhen Simple Technology Electronics Co., LTD. , i s
a h igh-p rec i s i on RTK nav iga t ion and pos i t i on ing modu le , wh i ch suppor t s a l l
the c i v i l nav iga t ion and pos i t i on ing sys tems of the wor ld , l i ke , GPS , BE IDOU,
GLONASS , QZSS and sa te l l i t e enhanced sys tem SBAS (WAAS , EGNOS , GAGAN,
MSAS ) , and bu i l d s in s ing le f r equency RTK eng ine , can imp lement cen t imete r
leve l pos i t i on ing . I t ’ s su i t ab l e fo r indus t r i a l and consumer f ie lds of nav iga t ion
and pos i t i on ing app l i ca t ions .

• Suppor t GPS , BDS , QZSS , GLONASS\GAL ILEO sys tem jo in t pos i t ion ing ;
• S ing l e power supp ly wide vo l t age des ign , lower power consumpt ion and high
prec i s ion so lu t ion ;

• Prov ides conf igu rab l e pe r iphe ra l IO pins ;
• Bu i l t - in RTK fo r cen t imete r - leve l pos i t i on ing accuracy ;
• Suppor t an tenna de tec t i on and an tenna shor t c i r cu i t pro tec t ion ;
• SMD sur f ace mount package s i ze of 16mm×12mm;
• Indus t r i a l grade standa rd (opt iona l ca r gauge grade ) .

ST126K , wi th compact s i ze , adop t s SMT PAD , suppor t s fu l l au tomat ion
in teg ra t i on of s tanda rd tak ing and plac ing and re f low we ld ing , ROHS process ,
hav ing low cos t , h igh pe r fo rmance , low power consumpt ion and othe r
cha rac te r i s t i c s . I t can be wide l y used in po r tab l e equ ipment , such as PND , PAD ,
in te rphone , wea rab le equ ipment , ou tdoo r GPS tracke r , b i cy c le nav iga tor ,
drones , Veh ic le -mounted nav iga t ion equ ipment (such as veh i c le -mounted
te rmina l , da shcam , OBD and tra f f i c wa rn ing sys tem . RTK app l i c a t i on is su i t ab l e
fo r su r vey ing and mapping , h igh-p rec i s i on map app l i ca t ion and othe r f i e ld s .
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Frequency 1
GPS L1 1575.42MHz, C/A code;
BDS (COMPASS/BD2) B1 1561.098 MHz;
GLONASS L1 1602MHz;

Refresh rate Default 1Hz, maximum 10Hz

Sensitivity

Tracking -160dBm

Recapture -156dBm

Cold start -147d Bm

Hot Start -153dBm

Convergence time RTK <60s

Positioning time 2

Hot Start 1s

A-GNSS Assist 3 10s

Cold start 28s

Horizontal
positioning
accuracy 4

Autonomous
positioning

3m

Wide area
difference

2.5 m

RTK6 2.5cm+1ppm (V)
1.0cm+1ppm (H)

Speed
measurement
accuracy 5

0.1 m/s

Azimuth accuracy 5 0.5 degrees

Height limit >18,000 m

Speed limit > 515 m/s

Acceleration limit >4G

Output Protocol NMEA 0183
115200 bps, 8 data bits, no parity, 1 stop

bits (default) 1Hz: GGA, GLL, GSA, GSV,

RMC, VTG

1, Suppor t SBAS and QZSS
2 , Al l s igna l s t reng th of sa te l l i t e s -130dBm
3, depend on the da ta ne twork speed and la tency .
4 , CEP , 50% , s ta t i c fo r 24 hours , -130dBm,＞6 SVs , RTK need to connec t to the
RTCM di f f e rent i a l sev i ce .
5 , 50% @30m/s
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6 , The ind i ca to rs of open sky env i ronment , te s ted by the su rvey ing an tenna .
The spec i f i c prec i s ion wi l l a l t e r acco rd ing to the she l t e r s i tua t i on of the ac tua l
scenes .

Parameters Symbols Minimum
value

Maximum Units Conditions

Supply voltage (VCC) Vcc 0 3.6 V

VCCmaximum ripple Vrpp 0 50 mV

Input pin voltage Vin 0 Vcc +0.2 V

Storage temperature Tstg - 45 85 ℃

ESD VESD(HBM) 2000 V All pins

Parameters Symbols Minimum
value

Typical
value

Maximum
value

Units Conditions

Supply voltage (VCC) Vcc 1.8 3.3 3.6 V

RTCSupplyVoltage (VRTC) Vrtc 1.8 3.0 3.6 V

Peak current Iccp 200 mA Vcc=3.3V

Input pin low Vin low 0.2*Vcc V

Input pin high Vin_high 0.7 * Vcc V

Output pin low Vout low 0.4 V Iout= 8mA

Output pin high Vout_high Vcc - 0.4 V Iout= 8mA

Antenna gain Gant 15 30 B

Receiver link noise factor NFtot 3 B

Operating temperature Topr - 40 85 ℃

_

d

d

_
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Storage temperature - 45 125

Parameters Numericalvalue(mm) Parameters Numerical value (mm)

A 16.0 + / - 0.1 G 1.0+ / - 0.1

B 12.2 + / - 0.1 H 0.82+ / - 0.1

C 2.4± 0.1 K (stamp hole outside
edge)

0.8 + / - 0.1

D 1.0± 0.1 N (inside edge of
stamp hole)

0.5 + / - 0.1

E 1.1±0.1 M 0.9+ / - 0.1

F 3.0± 0.1
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Figure 2-2 Pins Description

Pin NO. Name I/O Level standards Remarks

1 nRESET I LVTTL Reset pin, low level valid (if not
used, be unconnected)

2 DEL I --- The interface chosen Pin, the SPI
interface is used for low level,
and UART and I2C are used for high
level or be unconnected

3 TIMEPULSE O LVTTL Second pulse( 1PPS）

4 RSV --- --- Be unconnected)

5 RXD2 I LVTTL Serial 2, data receiving

6 TXD2 O LVTTL Serial 2, data sending

7 RSV
Be unconnected

8
nRESET I LVTTL Reset pin, low level valid (if not

used, be unconnected)
9 VCC_RF O --- The feed output of the antenna, this

Top view
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pin can be used as the input PIN of
the antenna detection. The voltage
is VCC- (antenna current) *10Ω, and
the current range is 2.5~60mA
during normal operation

10 GND --- --- Ground

11 RF_IN I --- GNSS signal input

12 GND --- --- Ground

13 GND --- --- Ground

14 RTK_STAT/LNA_EN
O --- External LNA enable Pin/RTK_STAT

LAN_EN：

high output, enable external LNA;

low output, forbid external LNA
RTK_STAT;

high output, RTK fix；

flash, receiving and using RTCM
Calibration Data;

low output, others
15

RSV --- --- be unconnected

16 GEOF_STAT --- --- Electric fence, user can configurate

17 EINT* --- --- External interrupt input
18 SDA / SPI CS_N* --- --- I2C data（D_SEL=VCC or be

unconnected)/ SPI chip selected（D_
SEL=GND)

19 SCL / SPI CLK* --- --- I2C clock（D_SEL=VCC or be
unconnected)/SPI clock （D_SEL=G
ND)

20 TXD1/ SPI MISO* O LVTTL SPI interface MISO signal （D_SEL=
GND)；UART TXD signal （D_SEL=V
CC or be unconnected)

21 RXD1/ SPI
MOSI*

I LVTTL SPI interface MOSI signal （D_SEL=
GND)；UART RXD signal （D_SEL=V
CC or be unconnected)

22 V_BCKP I 1.7V~3.6V Back-up power，use for hot-start
function；when not use the hot
start function, can be
unconnected

23
VCC --- 2.7V~3.6V power supply
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24
GND ---

--- Ground

Figure 2-3 Recommended PCB layout (unit: mm)

Second pu l se (PPS) : The ST126K modu le , prov ides 1 ou tpu t PPS s igna l wi th
ad ju s tab le pu l se wid th and po la r i t y . The PPS s igna l can prov ide t im ing se rv i ce
fo r ex te rna l sys tems , pu l se edge tr igge r mode , and ad jus tab le wid th , wi th one
pu l se pe r second outpu t by de fau l t .
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The I2C in te r f a ce is used for se r i a l da ta tr ansm iss ion . In orde r to reduce the
use of ex te rna l componen t s of the sys tem, ST126K has i t s own inte rna l pu l l -
up res i s t ance , and the max imum speed is 400Kbps .

The ST126K modu le has two se t s of se r i a l por t s , name ly UART0 and UART1 .
UART0 suppor t s da ta tr ansm iss ion , f i rmware upgrade funct ion , inpu t /ou tpu t
s igna l type is of LVTTL leve l . The de fau l t baud ra te is 115200bps , the max imum
can be se t to 230400bps , the se r i a l por t baud ra te can be conf igu red by the
use r . When des ign ing the product , make su re tha t UART 0 is connected to a PC
or ex te rna l proces sor fo r f i rmware upgrade s . UART1 on l y suppo r t s da ta t rans fe r ,
not f i rmware upgrades , and is re se rved fo r backup .

The ST126K rese r ves 2 gene ra l pu rpose GP IO in te r f a ces , wh ich can be f l ex ib l y
con f igu red by the use r .

The ST126K prov ides 1 Ex te rna l In te r rup t inpu t p in . Th i s s igna l can be
unconnec ted i f not used .

Serial Port
NO.

Parameter Default configuration Instructions

Serial Port Baud Rate 115200
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0 Enter protocol instructions 7 MXTprotocol+RTCM
protocol

Output protocol indication 1 NMEA Protocol

Serial Port
1

Baud Rate 115200

Enter protocol instructions 7 MXTprotocol+RTCM
protocol

Output protocol indication 1 NMEAProtocol

Message Type Parameter Default configuration Instructions

NMEAmessage RMC 1 1Hzoutput

VTG 1 1Hzoutput

GGA 1 1Hzoutput

GSA 1 1Hzoutput

GSV 1 1Hzoutput

GLL 1 1Hzoutput

ZDA 0 Off

GST 0 Off

TXT 1 1Hzoutput

Navigation Type Default configuration Instructions

NavSys 3 GPS navigation system + BDS
navigation system
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Parameter Default configuration Instructions

NavRate 1000 1000msPositioning frequency

MeasRate 0 No original observational
data

DynMode 0 Receiver dynamic mode is
automatic mode

FixMode 0 Receiver positioning mode is
automatic

minElev 10 Satellite cutoff Angle of 10
degrees

Parameter name Default configuration Instructions

nmeaVer h40 Default output NMEA4.0
Extended Protocol Edition

ST126K suppor t s RTK pos i t i on ing , and the di f f e rent i a l da ta can be sen t
to the ch ip th rough RTCM3 .x pro toco l . The suppor ted message types are
1005/1006 (re fe rence sta t ion coo rd inates ) , 1074 (GPS obse rva t ion
quan t i ty , need to inc lude L1 frequency ) , 1124 (BDS obse rva t i on
measu rement , need to inc lude B1 frequency ) . D i f f e rence algo r i thm wi l l
be af f ec ted by the di s t ance and env i ronmenta l scenes . The modu le
pos i t i on is le s s than 20KM wi th the di f f e rence sou rce pos i t i on and the
sur round ing env i ronment is re la t i v e l y open , and the RTK high-p rec i s i on
pos i t i on ing can be ca r r i ed ou t . When the modu le pos i t ion is le s s than
100KM wi th the di f f e rence sou rce pos i t i on , and the ef f ec t i ve sa te l l i t e s
are le ss than 6 in the sys tem, the RTD pos i t ion ing can be ca r r i ed ou t .

ST126K in ha r sh env i ronment (such as seve re ly occ luded ove rpasses or
ta l l bu i l d ings ) , the env i ronmenta l fa c to r i s the ma in er ro r sou rce , and
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the di f f e rent i a l pos i t i on ing accuracy is comparab le to tha t of s ing le
po in t pos i t i on ing .

To make the ST126K modu le work no rma l l y , the fo l low ing s igna l s need to
be co r rec t l y connected :

-- -P rov ide re l i ab le power supp ly fo r VCC pins .
-- -Ground al l GND pins of the modu le .
- - -Connect the RF_ IN s igna l to the an tenna wi th the l ine ma in ta in ing a

50ohm impedance match .

- - -Ensu re tha t se r i a l po r t 1 is connec ted to a PC or an ex te rna l
processor . Loca t ion in fo rmat ion rece iv i ng and sof twa re
upgrad ing need to be done th rough th i s se r i a l po r t .

In orde r to obta in good per fo rmance , the des ign shou ld a l so pay spec ia l
at t en t ion to the fo l l ow ing :
− Power supp ly : Good per fo rmance need stab le and low r ipp le

power supp ly to ensure . The peaks di f f e rence be tween the max .
and min . vo l t age r ipp le shou ld no t exceed 50mV .

− Use LDO to ensu re pu re power supp ly
− Place the LDO as c lo se to the modu le as poss ib le

− Widen the power supp ly tr aces or use a sp l i t copper su r f a ce to
tr ansm i t cu r ren t

− Do not route power cab l e s th rough high-power and high- induc t i ve
dev i ces such as magnet i c co i l s

− UART in te r f a ce : Ensu re tha t the pin s igna l s of the ST126K modu le
and baud ra tes of the ma in dev i ce are cons i s ten t .

− Antenna in te r f a ce : the an tenna l ine shou ld pay at ten t ion to
impedance match ing , as sho r t and smooth as pos s ib l e , and avo id
go ing at acute ang les

− Antenna pos i t i on : To ensure a good signa l - to-no i se ra t i o ,
ensure tha t the an tenna has a good iso la t ion from the
e lec t romagnet i c rad i a t i on sou rce , espec i a l l y the
e lec t romagnet i c rad i a t i on in the 1559 ~ 1620MHz band

− Try to avo id runn ing the wi re di rec t l y be low ST126K modu le .
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Th i s modu le is a tempera ture - sens i t i ve equ ipment , the dra s t i c change
of tempera tu re wi l l reduce i t s pe r fo rmance . Tr y to stay away from high
tempera ture a i r f low and high power hea te r in use

To ach ieve good di f f e ren t ia l pos i t i on ing ef f ec t , and adopt RTK high-
prec i s i on pos i t i on ing accu racy scheme , i t i s recommended to access
Qianxun Zh i cun-F IND CM serv i ce .

ST126K modu le can work no rma l l y on ly af te r i t i s powered on , and the
ch ip prov ides se l f - r e se t func t i on . In orde r to ensure ef f ec t i ve rese t ,
the fo l l ow ing t im ing sequence requ i r ement s must be met be tween the
rese t p in nRESET of the modu le and the power supp ly VCC dur ing
power -on . ST126K modu le can be rese t by lower ing the nRESET pin fo r
more than 5ms dur ing the norma l ope ra t ion of the modu le .

Figure 3-1 Reset signal of the module

Adopt active antennas with a + 3/3.3V power supply, and use VCC_ RF to power
the antenna.

＞5ms
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Figure 3-2 + 3/3.3V active antenna solution (If other voltages are used)

The requi red antenna bias voltage V_BIAS is used to power the antenna
through the feed inductor .

Figure 3-3 Active antenna schemes for other voltage ranges

Figure 3-4 Passive antenna scheme
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Module belongs to MSL level 4. Af ter unpacking the plast ic seal ing, it must
be baked and dr ied for more than 72Hr before weld ing. The baking
temperature should not exceed 80 degrees Cels ius and the time should not
be less than 4Hr .

Preheating phase Up rate of temperature Less than 3 ° C /s

End temperature of preheat 150-160 ° C

Constant
temperature
phase

Up rate of temperature (150℃-183℃ range) less than 0.3
℃/s;

Up rate of temperature (183℃-217℃ range) less than 3.5
℃/s

Time of constant
temperature

60 – 120 seconds

End temperature of constant
temperature

2 1 7 ° C

Molten tin phase Tin melting time 40-60 seconds
Peak temperature 245°C

Cooling phase Down rate of temperature Not higher than 4°C/s

Pre-heat Constant temperature Molten tin Cooling

Figure 4-1 Temperature curve of reflow welding
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The module is mounted on a reel, and the MPQ of 1 inner packing box is 1K;

1 outer packing box contains 3 inner packing boxes, and the MOQ quantity is 3K.

The carrier tape sizes are as follows:

The carrier dimensions are as follows:
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The outer box dimensions are as follows:

The module is electrostatic sensitive. The RF circuit on the module contains electrostatic
sensitive components. Pay attention to ESD protection during welding, installation, and
transportation. Do not touch the RF_IN or other pins with bare hands, in case of the module
damaged.

Ordering
Model NO.

Description Default
Frequency

Low noise
amplifier

Filters Crystal
oscillator

ST126K High precision
GNSS module

Single
frequency
RTK

* *
TCXO

Before packing After packing
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