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UC-00-M10 CH R3.5 产品介绍 1 

1   

1.1  

UM220-INS NL UM220-INS NF

GNSS+MEMS

 SOC - UFirebirdR 6  MEMS

GNSS MEMS

 

UM220-INS GNSS AEC-Q104 IATF 16949  

         

 

 1-1 UM220-INS UM220-INS NL UM220-INS NF  
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UM220-INS NL          1Hz 

UM220-INS NF          1Hz 

 

UM220-INS  

 GPS L1+SBAS+QZSS 

 GPS+GLONASS+Galileo+SBAS+QZSS 

 GPS+BDS+Galileo+SBAS+QZSS  

 BDS 

 QZSS SBAS GPS  
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BDS GLONASS  

1Hz， 10Hz 

 

1.2  

   

 +2.8 V~3.6 V VDC 

1 90 mW 

 

 1559 MHz~1605 MHz 

 2.0 

 50 Ω 

 15 dB~30 dB 

 

 16.0 mm*12.2 mm*2.6 mm 

 

 -40℃ ~ +85℃ 

 -45℃ ~ +90℃ 

/  

UART 2  LVTTL  4800~460800 bps 

GNSS  

 

BDS B1: 1561.098 MHz 

GPS L1: 1575.42 MHz 

GLONASS L1: 1602+0.5625*k MHz  

Galileo E1: 1575.42 MHz 

  GPS+GLONASS+Galileo GPS+BeiDou+Galileo 

 

TTFF 

 30 s 30 s 

 1 s 1 s 

 1 s 1 s 

AGNSS 5 s 5 s 

2                           2 m    2 m 

RMS                             0.02 m/s     0.01 m/s 

                                                      
1 连续定位，典型值 
2 CEP, 50% 
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 GPS 
+GLO+GA 

GPS+BD 
+GA 

BD GPS GLO 

 -161 dBm -161 dBm -159 dBm -161 dBm -158 dBm 

 -147 dBm -147 dBm -144 dBm -147 dBm -142 dBm 

 -154 dBm -154 dBm -149 dBm -154 dBm -148 dBm 

 -157 dBm -157 dBm -156 dBm -157 dBm -153 dBm 

  GNSS 3% 

 1Hz 

 10 Hz 

 100 ms nominal 

 
10 Hz 

 
RMS  30 ns (GPS+BD) 

99%   50 ns (GPS+BD) 

 3 NMEA 0183 Unicore Protocol 

 

4 g 

 50000 m 

  515 m/s 

 

1.3  

RF_IN
LNA

UFirebird

MEMS

（Gyro，Acc）

串口

复位

SRAM

GNSS RF

CPU

ROM

GNSS基带

接口

UM220-INS

RF输入匹配

备电
RTC

电源

1PPS

TCXO

方向信号

速度信号

SAW

 

 1-2 UM220-INS  

 

                                                      
3 用户可配置，详细参见《Unicore UM220-INS Protocol Specification》文档 
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UART  

UM220-INS 1 /

LVTTL 115200 bps 460800 bps

1 PC

 

2  

FWD/WHEELTICK  

UM220-INS FWD

WHEELTICK  

MEMS  

UM220-INS MEMS Gyro Acc

MEMS GNSS

 

1PPS  

UM220-INS 1 1PPS  

1PPS  

nRESET  

10 ms   
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2  

2.1  

UM220-INS IC

 

1) 2.2  

2) ESD

 

3)  

4) 

 

2-1 UM220-INS EVK  

天线

PC

内置UM220-INS评估板

 

 2-1 UM220-INS  
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 UM220-INS  

 UM220-INS  

 uSTAR  

 GNSS GPS L1 BDS B1 

 USB  

 Win7  

 

，  

2.2  

4.6  

1  

2 UM220-INS  

3 GNSS

UM220  

4 USB PC EVK  

5 PC uSTAR  

6 uSTAR   
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3  

3.1   

 

     

VCC  -0.5 3.6 V  

V_BCKP  -0.5 3.6 V RTC  

 4 -0.5 3.6 V  

RF_IN   +3 dBm  

TSTG -45 +90   

TSLDR  +260   

3.2   

       

 Vcc 2.8 3.3 3.6 V  

 Vp-p   50 mV  

 Iccp   52 mA Vcc=3.0 V 

 IACQ 28 30 32 mA Vcc=3.0 V 

 VIL -0.3  0.2*Vcc V  

 VIH 0.7*Vcc  Vcc+0.3 V  

 VOL 0  0.4 V Iout=-2 mA 

 VOH Vcc–0.4  Vcc V Iout=2 mA 

5 GANT 15 20 30 dB  

 NF  1.9  dB  

 TOPR -40  +85   

 
 
 
 
 
 

                                                      
4 数字信号管脚包括 nRESET，TIMEPULSE，WHEELTICK，TXD2，RXD2，FWD，TXD1，RXD1。 

5 天线增益范围指模块的 RF_IN 之前允许的前置低噪声放大器的增益范围。 
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3.3  

 

 mm  mm  mm  

A 15.9 16.0 16.5 

B 12 12.2 12.4 

C 2.4 2.6 2.8 

D 0.9 1.0 1.3 

E 1.0 1.1 1.2 

F 2.9 3.0 3.1 

G 0.9 1.0 1.3 

H 0.9 1.0 1.1 

K  0.7 0.8 0.9 

N  0.4 0.5 0.6 

M 0.8 0.9 1.0 

 

 

 3-1   
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3.4  

NC

NC

TXD1

RXD1

VCC

TIME PULSE

WHEELTICK

NC

NC

FWD

NC

nRESET

VCC_RF

GND

RF_IN

GND

V_BCKP

GND

GND

NC

NC

TXD2

RXD2

NC

Top View

1

2

3

4

5

6

7

8

9

10

11

12

24

23

22

21

20

19

18

17

16

15

14

13

 

 3-2   

 

  I/O   

1 nRESET I LVTTL 
 

2 NC — —  

3 TIMEPULSE O LVTTL 1PPS  

4 WHEELTICK I LVTTL 

5KHz

100us  

 

5 NC — —  

6 TXD2 O LVTTL 2  

7 RXD2 I LVTTL 2  

8 NC — —  

9 VCC_RF O   
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  I/O   

10 GND — —  

11 RF_IN I — GNSS  

12 GND — —  

13 GND — —  

14 NC — —  

15 FWD I LVTTL 

 

 

 

 

16 NC — —  

17 NC — —  

18 NC — —  

19 NC — —  

20 TXD1 O LVTTL 1  

21 RXD1 I LVTTL 1  

22 V_BCKP I 1.4V~3.6V 
 

23 VCC — 2.8V~3.6V  

24 GND — —  
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3.5 PCB   

 

 3-3 UM220-INS PCB mil mm  

 

PCB ， UM220-INS 。 
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4  

4.1  

UM220-INS  

 VCC  5%VCC  VCC 

  10 ms   VCC  UM220-INS

 

GPIO PPS TX RX RESET

 

2 1PPS TXD2 1 K

1PPS 4.7 K  

 GND  

 VCC  

 RF_IN 50  

 1 PC

 

 

   

 LDO  

 LDO  

  

  

 50 mV  

 UM220-INS  

  

 

1548 MHz 1605 MHz  
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 UM220-INS  

 

 

4.2  

UM220-INS +3 V VCC_RF

 

UM220-INS 

RF_IN

VCC_RF

 

 4-1  UM220-INS  +3 V  

 

UM220-INS +3 V V_BIAS

 

V_BIAS

UM220-INS 

RF_IN

VCC_RF

 

 4-2 UM220-INS   

 

UM220-INS RF_IN VCC_RF

GNSS  

UM220 -INS

RF_IN

VCC_RF

 

  4-3  UM220-INS  

 
 
 
 
 



UM220-INS Series Module User Manual 

UC-00-M10 CH R3.5 硬件设计 14 

 
 4.3 UART  

UM220-INS LVTTL PC RS232

 

UM220-INS

 模块 PC
RS232 
转换器

UART1

UART2

RS232 1

RS232 2

 

 4-3 PC 

4.4  

UM220-INS FWD WHEELTICK

 

12 V

UM220-INS  

 

车辆里程计
UM220-INS 

模块

信号整形
光耦隔离
电平转换

方向

脉冲

FWD

WHEELTICK
 

 4-4  

4.5  

UM220-INS

 CFGROTAT  4-5 4-6  



 
 

UC-00-M10 CH R3.5 硬件设计 15 

X Y

Z

 

 4-5  

 

 4-6  

 

Z ， Y， X。 

X R ，Y F ，Z U

。 

4.6  

UM220-INS  

 

， 15 。 

1568 20MHz 。 

  

U 

R F 
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4.6.1  

UM220-INS

UM220-INS

 

4.6.2  

RFU xyz 4-6 4-7 angleR

angleF angleU  

1. xyz RFU  

2. z γ  

3. x α  

4. y β  

5. angleR=α angleF=β angleU=γ 

 

 4-7 RFU  

 

4.6.3  

  

UM220-INS
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  

 

± 5  

4.6.4  

1. CFGROTAT 

 $ CFGROTAT,angleR, angleF, angleU, mode 

 

 

◆     angleR, angleF, angleU 4.6.2 0.01°  

◆     mode  

0 – 10deg  

2 –  

: 

1) 0 2  

2)  angleR, angleF, angleU

CFGSAVE Flash  

3) 

 

2. SNRSTAT 

 $SNRSTAT,insstatus,odostatus, InstallState, Mapstat 

  

 

◆     insstatus  

-1 IMU  

0  

1  

2  

3  
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◆     odostatus  

-1  

0  

1  

2  

3:  

◆     InstallState  

-1 IMU  

0  

1  

2  

3  

◆     Mapstat  

-1 MAP  

0 MAP MAP  

1 MAP  

2 MAP  

 

1.  

2. $CFGROTAT,0,0,0,2  

3. $ CFGSAVE  

4. $SNRSTAT

insstatus  3  

5.  

6. Vbackup  

4.6.5  

  

UM220-INS
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  

‒  

‒  6 Cn0

30dB  

‒ 5 90

 

‒  36 km/h

>0.5m/s2 10

 

insstatus 3 15

 

模块的正常使用仅需要完成一次自校准过程。 

 VCC

V_BACKUP   
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5  

 

6  

6.1  

 
 

6.2  

UM220-INS

IPC

65

 

 

 6-1 UM220-INS  
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 500 /  

 
13  

330 mm 100 mm 24 mm 2.0 mm 

 20 mm 

 

UM220-INS MSL  3  IPC/JEDEC 

 www.jedec.org  

UM220-INS shelf year 1  

7  

 

8  

8-1 M705-GRN360  

 

8-1  



 

 
 www.unicorecomm.com 
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Unicore Communications, Inc.
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Fax: 86-10-69939888

info@unicorecomm.com
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