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Figure 3 

 

 

ṕ Ta = 25 [ÛC] GND=0V  VIN = 3.8V  VIO=1.8VṖ 

    

 VIN -0.3 Ṍ +5.5 V 

IO (TT) VIO(TT) -0.3 Ṍ +4.0 V 

IO (FT) VIO(FT) -0.3 Ṍ +5.8 ( 4.0V ) V 

 VRST -0.3 Ṍ +3.6 V 

ADC  VADC -0.3 Ṍ +4.0 V 

 Tstg -30 Ṍ +80 ṹ 

 Hstg 20Ṍ80 ( ) % 

Table 1 

  

LTE 

Cat. 1  

MODEM  

ANT (TRX) 

V_BATT 

ANT (RX) 
CONTROL CIRCUITRY 

and  

PROPRIETARY 

PROTOCOL STACK 

 

SIM 

LDO 

I2C 

SPI 

UART 

GPIO / ADC_IN  

WAKE_IN 

WAKE_OUT 

MODE_IN 

LED_OUT 

LDO_OUT 

RESET 

RTC 
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ṕ Ta = 25 [ÛC] GND=0V  VIN = 3.80V  VIO=1.8VṖ 

     

   

 VIN --- 3.4 3.8 4.2 V 

 Topr  --- -10  60 ṹ 

 Hopr   20  80 % 

IO (TT pin ) VIO(TT) 0.3V  

UART_RX/ SPI_SCK(GPIO_2)  

-0.3 --- 2.1 V 

IO (FT pin ) VIO(FT) 3.6V  

TT 3.3V IO 

-0.3 --- 5.4 V 

 VRST 0.3V  

RESET_N  

-0.3 --- 2.1 V 

ADC

 

VADC  --- 0 --- 2.048 V 

Table 2 

 

 

ṕ Ta = 25 [ÛC] GND=0V  VIN = 3.80V  VIO=1.8VṖ 

     

   

H

 

VIH --- 1.19 --- --- V 

L

 

VIL --- --- 0.6 V 

H  VOH |I IO| = 4 [mA]  1.25 --- --- V 

L  VOL --- --- 0.45 V 

 IOH --- --- --- Ü8 mA  

 ǲIIO --- --- --- Ü50 mA  

LDO  VLDO_out  ILDO_OUT = 1 [mA]  1.7 1.8 1.9 V 

LDO  ILDO_OUT --- --- --- 10 mA  

Table 3 
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ṕ Ta = 25 [ÛC]ḯVIN = 3.80VṖ 

     

   

ẑ1 Tstart --- --- 10 --- s 

ẑ2 Tstart --- --- 60 --- s 

 

ṕ Ṗẑ3 

IIN 

(IDLE) 
 

( ) 

 68.9  mA  

 

ṕ Ṗẑ3 

IIN 

(IDLE) 
 

( ) 

 14.4  mA  

 

ṕ Ṗẑ3 

IIN 

(IDLE) 
WAKE_IN = L  

(DeepSleep ) 

 10.8  uA 

 

ṕ Ṗẑ3 

IIN 

(RUN) 
 - 300  mA  

 

ṕ Ṗẑ3 

IIN 

(RUN) 
   800 mA  

Table 4 

ẑ1  

ẑ2 sakura.io  

ẑ3  

 

 ̧ GPIO ḯv1.3.0  

 ̧ ḯv1.2.0  

 ̧ ḯv1.4.0  

 ̧ ḯSCM-LTE-01  

SCM-LTE-Beta  
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ḯ ṕHost 

interface Ṗ ḯLTE ṕMain  antenna

Sub antenna Ṗ ḯFigure 4

ḯFigure 4 Pin 1 ḯ Pin 50

 

 

Figure 4ṕTop viewṖ 

 

ḯTable 5  

Table 5 Connector list  

   

Host interface  HIROSE DF40C-50DP-0.4V(51) HIROSE DF40HC(2.5)-50DS-0.4V(51) 

Main antenna  DAI-ICHI SEIKO 20279-001E-01 DAI-ICHI SEIKO MHF Series Plug 

Sub antenna  DAI-ICHI SEIKO 20279-001E-01 DAI-ICHI SEIKO MHF Series Plug 

Table 6 
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Main  antenna Sub antenna ḯLTE

ḯ 1 Main  

antenna ḯ Sub antenna ḯ

 

Host interface  

Host interface ḯ

ḯ MCU ḯ

Host interface ḯTable 7 Host Interface connector pin definition

 

Table 7 Host Interface connector pin definition  

Pin Type Symbol  Description  

1 P GND  

2 O UART_TX 

UART MCU

UART  

UART  

3 I UART_RX 

UART MCU

UART  

UART  

4 P GND  

5 I3O I2C_SDA I2C

MCU I2C

 

I2C ḯI2C_SDAḯI2C_SCL

 

6 I3O I2C_SCL 

7 P GND  

8 

S
P

I 

I3 SPI_MOSI ḯ

SPI (Serial Peripheral Interface) 

MCU SPI

GPIO  

SPI ḯSPI_CS H ḯSPI_MOSI

SPI_SCK ḯL  

9 O SPI_MISO 

10 I SPI_SCK 

11 I3 SPI_CS 

8 

G
P

IO
 I3O GPIO_0 GPIO ḯ

GPIO SPI
9 I3O GPIO_1 

10 IO GPIO_2 

11 I3O GPIO_3 
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ḯ

 

12 P GND  

13 IA ADC_IN1 ADC ( Analog  to Digital Converter ) 

MCU ḯ

 

ADC  

14 IA ADC_IN2 

15 P GND  

16  NC  

17  NC  

18  NC  

19 P GND  

20 O LED_OUT 
LED  

LED  

21 I MODE_IN 

( )

Deep sleep ḯ H

ḯ ḯPin 8Ṍ11 ḯSPI

ḯ L ḯ

GPIO ḯPin 8Ṍ11 ḯGPIO

(

) Deep sleep

 

 

 

22 I3 WAKE_IN 

Deep  sleep

H ḯActive 

RUN SLEEP

L ḯ

Deep  sleep ḯ

ḯ

Deep  sleep

ḯ L H

 

 

23 O WAKE_OUT 

ḯ MCU

ḯ L ḯ

sakura.io

ḯ MCU

ḯH I2C SPI UART
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ḯ

ḯ

MCU ḯ

 

WAKE_OUT ḯ

 

24 I RESET_N 

L ḯ

 

H  

 

25 P GND  

26 P GND  

27  NC  

28  NC  

29 P LDO_OUT 

IO LDO

ḯ ḯ

 

ḯ100 [nF] 

 

30  NC  

31  NC  

32 P GND  

33  NC  

34  NC  

35  NC  

36  NC  

37  NC  

38 P GND GND  

ḯ GND  
39 P GND 

40 P GND 

41 P GND 

42 P GND 

43  NC  

44 P V_IN ḯ

ḯ GND ḯ

 

45 P V_IN 

46 P V_IN 

47 P V_IN 

48 P V_IN 

49  NC  

50 P GND  

Table 8 

ẑ GND GND ḯV_IN ḯ  

ẑ NC ḯ  

ẑ WAKE_IN v1.3.0  
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ẑ Type  

P  

I  

O IO  

A  

3 3.3 [V]  

Table 9 

 

LED_OUT ḯ LED

ḯ  

1  LTE sakura.io ḯ

 

2  LTE sakura.io  

3   

Table 10 

LTE ḯsakura.io

ḯ ḯLED 3 ẓ2

ẓ3 ṏ  

v1.4.0 ḯ LED  
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ḯI2C SPI UART ḯ

ḯ

ḯ ḯUART AT

 

ḯ MODE_IN ḯ GPIO

MODE_IN L GPIO

H  

ḯ I2C SPI

ḯUART AT  

ḯ

ḯ ḯ ḯ2

1  

GPIO ḯI2CḯSPIḯUART  

SPI  

SPI ḯ SPI

ḯ ḯCPOL=0ḯCPHA=0 MSB first

350kbit/s SPI_CS ḯ

ḯ ḯSPI_CS

SPI_CS ḯ
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Figure 5 
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I2C  

I2C ḯ I2C

Standard -mode ḯ 100kbit/s

I2C 7 4Fh

 

MCU

ḯ

ḯ MCU

ḯ  

 

Figure 6 
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UART (AT ) 

UART AT  

AT ḯAT

AT ḯ

ḯAT

ḯ  

AT ḯ UART_RX ḯ

UART_TX UART_RXḯUART_TX ḯ 8 ḯ ḯ

1 ḯ 115200 ḯ

 

AT ḯAT*CMD= ḯ

16 ḯ

CRṕ0DhṖ LFṕ0AhṖ ḯ AT

AT ḯ*CMD: ḯ

16 ḯ CR LF

ḯ OK ḯAT

ERROR ḯCR LF OK ERROR AT

OK/  

 

AT*CMD=030003[LF]  

 

Figure 7 

 

 

*CMD:0108543732BD58010000BC [CR][LF]  

OK[CR][LF]  

 

Figure 8 
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GPIO  

GPIO ḯGPIO_0ṌGPIO_3 ADC0,1

GPIO ḯ

sakura.io ḯ

GPIO_0ṌGPIO_3  

 

 

GPIO ḯ

ḯsakura.io GPIO

ADC  

sakura.io ḯGPIO

ADC  

sakura.io sakura.io

sakura.io  

 

 

 

 

ḯsakura.io

H L ḯ

sakura.io sakura.io

 

sakura.io ḯGPIO

ADC  
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sakura.io

sakura.io GPIO

 

 

 

GPIO  LED  
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ḯsakura.io LTE

ḯ  

LTE  

  TE8668ṕSCM-LTE-beta Ṗ 

CL11DAH11-A1ṕSCM-LTE-01 Ṗ 

 3GPP FDD-LTE Release 10 

 Uplink  1920 - 1980 [MHz]  / D ownlink  2110 ð 2170 [MHz]  (Band 1)  

Uplink  880 ð 915 [MHz]  / Downlink  925 - 960 [MHz] (Band 8)  

UE  Category 1  (Downlink 10 [Mbps ] / Uplink  5 [Mbps])  

  

Table 11 

 

ḯ ḯ

207-16TE86ṕSCM-LTE-beta Ṗ 022-100006ṕSCM-LTE-01 Ṗ ḯ

ḯ

ḯ D160019019

ṕSCM-LTE-beta Ṗ D170018019ṕSCM-LTE-01 Ṗ  

ḯMain  antenna Sub antenna ḯ

ḯ ḯ

ḯ ḯ ṕ Ṗ

ḯ  

ḯ Body -SARṕ Ṗ

ḯ Body -SAR
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Active /DeepSleep  

WAKE_IN Active DeepSleep  

 WAKE_IN   

Active  Hi  

WAKE_IN Lo

DeepSleep

 

DeepSleep  Lo  

WAKE_IN Hi Active

 

Table 12 

(v.1.4.0 ḯSCM-LTE-01 ) 

Active ḯ  

   

 ( )  

  

ḯRUN SLEEP

 

10

 

 

Table 13 

 

 

sakura.io  

 

Deepsleep sakura.io  
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ḯ ḯsakura.io

ḯ ḯ  

ḯ sakura.io ṕ ḯ Ṗ

ḯ

sakura.io  

ḯsakura.io ḯ ṕ ḯ

Ṗ ḯ ḯ  

 

ḯ ḯ ḯ

ḯ ḯsakura.io

ḯ  

ḯ ḯsakura.io

ḯ ḯ

sakura.io ḯ

ḯ

 

ḯsakura.io ḯ

ḯ ḯ
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ḯ  

1  

Ch : 1  

Type : 1  

Data : 8  

Time : 8  

18  

ḯ ḯ

 

 

 32  

 32  

Table 14 
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ḯ  

 

Figure 9 

sakura.io ḯ

ḯTx enqueue

ḯ ḯ

ḯ  

ḯ sakura.io ḯ Tx 

queue send Tx queue send

16 sakura.io

16

sakura.io 17

 

Get Tx status

Tx queue send
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16

16

 

ḯ ḯ

ḯ ḯ

Deepsleep  

sakura.io ḯ

sakura.io ḯTx immediately Tx 

immediately ḯ ḯTx immediately ḯ
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ḯ  

 

Figure 10 

sakura.io ḯ  

ḯ ḯ

ḯ

ḯ ḯ

ḯsakura.io

ḯ  

ḯ ḯ

ḯ ḯ

Deepsleep  

1 ḯWAKE_OUT

ḯ ḯ MCU ḯsakura.io

ḯ MCU

ḯ   
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Figure 11 

ẑ Ü0.2mmṊ Ü0.1mm  

 

ḯ 7  
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ḯ ṕ

Ṗ ḯ  

 

Figure 12ṕSCM-LTE-Beta Ṗ 

 

 

Figure 13ṕSCM-LTE-01 Ṗ 

QR  

 

 SCM- LTE- Beta  

IMEI:XXXXXXXXXXXXXXX 

Made in Japan  

SER :XXXXXXXXXX 

ID  :XXXXXXXXXX  

PASS:XXXXXXXXXX 
207 - 16TE86 

D160019019  

 

 

R 

T 
 

QR  

 

 SCM- LTE- 01 

IMEI :XXXXXXXXXXXXXXX 

Made in Japan  

SER :XXXXXXXXXX 

ID  :XXXXXXXXXX  

PASS:XXXXXXXXXX 
022 - 100006  

D170018019  

 

 

R 

T 
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IMEI ḯ LTE International Mobile Equipment 

Identity ṕ15 Ṗ SER ḯID ḯ PASS ḯ ḯ

ḯsakura.io ID sakura.io

 

SERḯIDḯ PASS ḯ Ṅ10 ḯJIS X 0208

21h 7Eh 22hḯ2Chḯ3Ahḯ3Bh

 

SER ḯID ḯ PASS ḯQR QR

ḯ ṕ3AhṖ ḯ 3 ṕ2ChṖ
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ḯ18 ḯ 5 ṕ

90 Ṗ ḯ 1 ḯ  

 

 

 

 

 

 

 

 

 

 

 

ḯ ḯ  

 

 

 

 

 

 

 

 

 

 

 

 
 

ṕ3 Ṗ 

 

 ú Ễ 

 

385 

80 

220  

Figure 14 

Figure 15 
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Figure 16 
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ḯ  

 

Figure 17 
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Table 15ṕSCM-LTE-Beta Ṗ 

 

  

  

Table 16ṕSCM-LTE-01 Ṗ 

 

ẑ  

ẑ ḯ   
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ḯ lwIP  

lwIP is licenced under the BSD licence:  

 

Copyright (c) 2001 -2004 Swedish Institute of Computer Science.  

All rights reserved.  

 

Redistribution and use in source and binary forms, with or without modification, are 

permitted provided that the following conditions are met:  

1. Redistributions of source code must retain the above copyright notice, this list of 

conditions and the following disclaimer.  

2. Redistributions in binary form must reproduce the above copyright notice, this list of 

conditions and the following disclaimer in the documentation and/or other materials 

provided with the distribution.  

3. The name of the author may not be used to endors e or promote products derived from 

this software without specific prior written permission.  

 

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS AND ANY EXPRESS OR IMPLIED 

WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO 

EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 

EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR 

BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER 

IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) 

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE 

POSSIBILITY OF SUCH DAMAGE. 
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ḯ ḯ ḯ

ḯ

ḯ

 

ḯ ḯ ḯ ḯ ḯ ṕ ḯ

ḯ Ṗḯ ḯ ḯ ḯ ḯ

ḯ  

 

ḯ ḯ

 

 

ḯ ḯ ḯ

 

 

ḯ ḯ  

( ) ḯ  

( )  

( )  

( )  

( )  

( )  

( )  

( )  

( )  

( ) ḯ  
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2016 11 1  1.0.0  

2016 11 9  1.0.1  

2016 11 25  1.0.2  

 

3.3 [V]  

I2C  

LED_OUT  

AT UART  

ṕ v1.1.0 Ṗ 

2016 12 2  1.0.3 Tx enqueue  / Tx immediately  

2016 12 6  1.0.4 Tx enqueue T 90  

2016 12 15  1.0.5  

2016 12 21  1.0.6 WAKE_IN  

 

 

2017 2 20  1.0.7 CI  

ADC  

MODE_IN  

2017 4 18  1.1.0 sakura. io  

SCM-LTE-Beta SCM-LTE-01  

I2C/SPI ḯ  

Get date  time  

Get firmware update status  

Get  file download status  

ṕ v1.2.0 Ṗ 

2017 11 9  1.1.1 GPIO ṕ v1.3.0 Ṗ 

WAKE_IN ṕ

v1.3.0 Ṗ 

GPIO ṕ

v1.3.0 Ṗ 

2017 11 28  

 

 

 

 

1.1.2 GPIO  

I2C  

Get firmware update status  

Software reset  

ṕ Ṗ  

2017 12 21  1.1.3  

2018 5 7  1.1.4 (  v1.4.0 ) 
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GPIO  

2018 5 16  1.1.5 LED  

Get connection status

 

2018 7 17  1.1.6  IO (TT) IO (FT)

ADC  

 IO (TT) IO

(FT) ADC  

  

  

Table 2 Host Interface connector pin definition  

 UART_RX/SPI_SCK 3.3V  

 UART_RX  

 MODE_IN  

 WAKE_IN  

 RESET_N  

ḯ  

2018 9 14  1.2.0  

 

 


