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Variant Label Text
001 CC1312+IPC and 3x LC-sensors
002 added SX1262+IPC
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J10 1
3.3V
3.3V T R37  pwWR3
3.3V T o R28 _ pwR2 ————
33v a1 WAL — N —
TMS-101-2-T- -101-02-T- L—< B ~
LTS 1 o TMS-101-02T:5 R4, R25 = 10k (max.81k) R38, R40 = 10k (max.81k)
—_— TMS-101-02-T-S J12 - - - -
'1'300211121 T8 R21 =1k C40, C20 =470 TMS-101-02-T-8 R39 =1k C21, C23 =470
= . R1, R80 = 10k (max.81 or 510pF - or 510pF
N 1 = = - R4 _ —
Gio - ws K) R22=1k C39, C10 = fos L6=150uH p 205k L6=150uH
FLOW QUT1 470 or 510pF FLow oUT? TMS10102TS FLOW QUT3
. = -101-02-T- TMS-101-02-T-S
Activity LED L4=150uH  mespomoars
LED for DEBUG Purposes only! VDDS
T eae T cao - c21 .
-
DBG LED 03 40 RS Ll S900F 390pF oot
—_— W
R39
Lc1 470 R22 £ ow TRIGL / Lco 470 R21 b ow TRIG? I Lcs 470 FLOW TRIG3
150040YS73240 i i - . . H H
upre Trigger for 1us HIGH, then High-Z de Trigger for 1us HIGH, then High-Z 1 e Trigger for 1us HIGH, then High-Z
== = 1402 T
c10 c9 20 cin c23 c24
390pF == 390pF 390pF  ——
R24 R25 R40
80.6k 80,6k 80.6k
CC1312Rxy JTAG Programming connector
VDDS
g: a1
? R
3 | & 7 TM_|S [1-enD ook
I 4 JTAG _TCK
2 | o
2 e NRESET FlexPCB Conn for Hall Sensors
o | VEC LM __ivee tm J—cas
2
10V 4
0.1uF
GND-|||—1—O
GND INO+ B g
The 2-pin JTAG mode usin: IN1+ 3 )
only TCK and TMS is the default configuration after power up
C54 4
Place L3 and C33 close to Pin 33 VBER 100pF GND '|||__O
C56 IN1- 5
L3 100pF o
DCDC SW Pin 45 Pin 48 PWR1 5_0
- PWR2 7
) ‘ MLZ2012NBR8LT000 oo
3V6 Battery with HLC and Ideal Diode INO- 8
==cs57 o
VDDS 3v3 -
vee LM . . 100pF
100pF 0201 cap DIO5-7, High Drive, 8mA " cs8 MNT_ 1
L5 ' v v ! 100pF
VCC LM N > Pin13 Pin 22 Pin 44 Pin 34 Pin34 17 MNBZ
; C VDDS U1 TMS-101-02-T-S J8_TMS-101-02-T-S
BLMO3AX121SN1D — SEWESISTLLE
c1 c2 c8 C3 C34 13 PWRL 0201 = S -2STE
BLMO3AG700SN1 0.1uF 0.1uF 0.1uF 22uF 0.1uF 22| VPDS2 BIOS, UART DBG RX___, R43 0 pWR2 GND
b 24| VDDS3 pio_2 UART DBG_TX )\ q PWR3
= = = = = a1 | VD08 coc o ANT EN_CCL3 Ra4 0201
GND GND N GND GND H K PWR_TCXO i : o
DIOs KB T e T oRA Experimental Optical Sensing: 1x TX and 2 x RX LEDs
DIO_6 ANT EN _SX MSP_RST
plo7 2 o TRt
L DCDC SW 33 | nhepe sw DIO 8 ﬂ;g/rT
VDDR DI0_9 [ o) NRESET NSS|
DIO_10 [KE—pes o SX_RST
45 DIO_11 [ BUSY E—
e VDDR DIO_12 {Ee—PEeT
1 VDDR_RF DIO_13 0 PICO UART_RX (as seen at MOL)
2| GND(DC_feed) [ ||-GND g:gfig 1 /CS NOR g ]
= 5 [ = 6 UART RX_MOL D3 populated with debug LED
GND DIO_16 {22~ ¢ UART_RX
1 ReP o DI0_17 fad—YARTTX MOL TMS-101:02-T5 {_UART TX
a4 2 = = E s FLOW TRIG2
100pF 0201 DC Block cap 2_Balance_Port | REN o o e SXiz6z Dot BT - R36
uBP 1 3 3 o 12 [[30  OPT sNsi 1X {DiorT] ‘ 2 1 OPT KAT [I-enD
L >_Port 1_Balance_Port RX_TX TU DIO_20 1 PWM PULSE 470
100pF _| €26 [FB18868MBGOE212 | c g:g—g (%> —EN VDD LORA FLASH L "M | 36
0201 < DIO 23 k38 FLOW OUTL TMS-101-02-T-S
> & E 7 FLOW OUT2
VDS V2 _NT2016SA-48M-END4910A o DI0.24 e 5rT N2 FLOW OUTS PWR2 470 228 |1 enD
c27 5 vee  outeut |2 48M OUT & D925 (30 OPT INL_FLOW TRIGS
_ 0201 = PWR TCXO R33 R42 o DIO 27 K4l NO+ OPT_INL
b=} ooF o 0 Lo veont onD 2 0 @ bio2s (AL e
SOEES < 0201 Q DIO_29 (<22 TNG- OPT_IN2
T 96nH L . Ia) DIO_30 _ i 70 RI19
z 5 i P A Tusc |2 TG TuS SCE 1/0 0-7 = DIO30-23, Analog |0s
: c29 — 47 T - 25
b T sl I EaSI ITAG_TCKC (=50 TRESET_ "8 x Analog DIOs: 3 for LC-sensor: OUT1-3
Mo ™ RESET [¢5—————— 2 for Optical:OPT_IN1-2
2pF 23 DCPL. 4 x ExtSensor: INO-1+-
X32K_Q1 DCOUPL .
_L X3k 02 Eop |49 PWRO0-1 are for Reverse Biasing the RX LEDs
CC1312R74TORGZ
c51
1uF
12pF 15pF GND
ANT_EN_LORA = High, ANT_EN_CC13 = LOW: RFC - RF2 (SX126x) 0201 0201 R23
R14 -
U1l < 0" B, BAT+
— GND ypass Ideal Diode
RE SX126X_1 [ o Vo1 lu6_ ANT EN LORA GND GND GDgo e
RECC1312 3| oo veo le4_ANT EN cc1s L1and L2 DNM 0201 DD_LORA FLASH veg M DNP U4 if not needed VDD
TP15: Wire or Metal Plate ANT solder point 100nA (500nA max.) StandBy current  TMS-101-02-T-S U2 T
TP15 u10 TP10
GND-|||—\A s 6 ? oo L8 VDD SX NOR | 2| your un L2 ? X
ED (78 1 0 ANT o T5000 I 1 3] voor o vee LM VIN il
RTC66016 [ R2 = /CS_NOR Ro |k ||. GND 000 Ro
100pF  ~L2 0201 L1 SCLK SCLK_SCLK 6| ruct —— -
0201 2.0nH SRy Eg:cc: mlosg -p|co OCESF ONIOFF |5 +_EN VDD LORA FLASH 100K
) . . d s 0201 (0603) D4 S0IsIo1 POCI A
RichWave Switch: max. 2nA if VC1 and VC2 = LOW 9 {ep Weisioz FLASH /WP | 0201 Lo o o
PCBffilter footprints for ANT|Matching TPD1EOBO4DPYR A el 0 |
Truth Table 1 L MX25V1635FZUl o 1
= ND ND = ND
Insertion Loss vei ve2 ¢ ¢ GND e =
RFC — RF1 0 1 GND BATE
RFC - RF2 1 0
NOTR Al ¥ 36, 707: 0~ 04, Orderable: shippable Designed for: Public Release Mod. Date: 5/27/2026
) TID# __ TIDA-011019 Project Title: WmBus-LoRa-WaterMeter % TEXAS
NOTE:  Any operating mode other than described in this Table is not supported. umber: TIDA-011019 | Rev; EL | Sheet Title: CC1312_Sensor_SublG IRSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Not in version control Assembly Variant: 001 [Sheet2 of 5
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Revision History
Rev ECN# | Approved Date Approved by Notes
N/A N/A N/A N/A
' E I E u DRYSO%
TMAG5231 DRV5012
Connector external \\
Hall Sensors
e 5 Balun/ RF
RF Filter Switch
3 36V LM66100 I———_—__————_——_——_j
- 9. Ideal diode | LoRa I
BAT + for RCB | SEMTECH |
HLC / (Optional) | SXx12xx |— Balun/ RF |
LoRa TRX RF Filter Switch |
Cap EN TPS27801A J Optlona| LORa |
Load |
Switch |
NOR FLASH |
B ...,
Orderable: shippable Designed for: Public Release [Mod. Date: 5/4/2026
TID #: TIDA-011019 Project Title: WmBus-LoRa-WaterMeter i3 TEXAS
Number: TIDA-011019 [Rev: E1 |[SheetTitle: INSTRUMENTS
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J .
Y
SX1262 mbed shield with Johanson IPD filter @868/915MHz (dual-band): I o Ra®
VDD _LORA_FLASH
160nA StandBy current RF Output Optlons: ®
C44__lp|: VR PA A Optional with 66016 and CC1312
<la 0201 SX DIO2 R0 CcTRL
GND ‘—DT
o)) ——ca1=—C42 = 100R c43
vi L 4H | 47pFS 10 S U7 inF ANT_SW_LORA
|:||:||:| ehD 4.7nH Table 12: Truth table switch control
= = a) = -
ola| 2016, 32MHz| 10ppm, 10pF GND GND Z GND Switched paths CTRL
U8 +—1 RrFO GND ~—9|||- GND RFIN - RF1 0
RFIN - RF2 1
1 GND-|||2—- GND SW_RFO —2 RF2 U9
> VDD_IN VR PA 24 1
XTA 3 GND RFO 23 RFO RF2 CTRL
T8 1 gg A RFI_N 22 RFI_N 3 RFI_N GND '_7|||, GND GND.|||2_. GND REIN RF_SX126X T RESX |
a RE P 2L RFI_P 3
SX DIO3 > GND G _P =0 RF1 VDD
' ? Dio3 iﬁ,‘; 19 NSS 4 6 RF1 BGS12SN6 RF Switch
5~ VREG m! sck —18SCK RFLE S SR _ _
L7 _15uH 5~ GND = MOS| L7 MOSI = 2 BGS12WNG is the new device, SNI6 obsolete (p2p)
Y Y Y\ 0]
t—VDD LORA FLASH 10 oo NP miso L QAQS(N)RESET GND
L, i 11 \\BAT IO NRESET —pUsy | 0900FM15K0039E
12 - BUSY —1
—L 50 10V | C52 DIO2 Dol 13 SX DIO1 — ] _
T a70nF GND Optional e@%h 66016 and C¢1312
0.1u ANT EN LORA ~—- VDD_SW
ANT_EN_SX I
= — SX1262 100R |
- — - SX DIO1 C53
GND GND GND DIO1 1nE
SX DI02 —p5i55 |
SX _DIO3 —
SX_DIO2 L_DIOs3 =
NSS NSS GND
SCK
MOSI SCK
MISO + PICO
——— POCI
—_BUSY BUSY
SX_NRESET SX RST
Orderable: shippable Designed for: Public Release [Mod. Date: 5/26/2026
TID #: TIDA-011019 Project Title: WmBus-LoRa-WaterMeter I TeEXAS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Number: TIDA-011019 [Rev: E1 |Sheet Title: SX1262 LoRa Radio INSTRUMENTS
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MSPMOL211x JTAG Programming connector

The 2-pin JTAG mode using

only TCK and TMS is the default configuration after power up

13 |1 eno
R
- 2 MO TCK PA20 SWCLK
Mo Vs PAL0_SWDIO
o —
o5 vcciw RST

TSW-105-08-G-S-RA

VCC_LM

3.3V Pullup for Open-Drain 10s

PAQO_SOU1-SDA

VCC LM
R15 5 ok T

R16 22k

PA1 SOU1-SCL

LCD pinout

2 x 14-pin 100mil 4-MUX LCD

LCD
DS1
AT 21 1 10/1G/1H/1A
PB21_LCD39 26
1N/1P/13/1K
PB19_LCD20 28
PB22 LCDA0 | 1D/1E/1F/DP
P1/1C/1M/1B
PBI7LCDI8 2 | ,0/26/2H/2A
PB13 LCD38 3
PBISs LCDh1lo 1| 2N/2P/2J/2K
PB18_LCD19 1
PBi2 LCD37 a4 | 2D/2E/2F
————— | P2/2C/2m/2B
P20 L0D% 8 1 3Q/3G/3H/3A
PB9 _LCD7 7
BRIl 1CD3e = | 3N\/3P/3J/3K
PB11_LCD36 5
PBE [CD34 5 | 3D/3E/3F/COL2
P3/3C/3M/3B
P
S Lcpe 10 _{ 1Q/4G/4H/aA
PB23 LCD41__ 24
AN/4P/43/4K
PB4_LCD33 9
PB24 LCD24 o3 | AD/4E/4F
—————————————— P4/4C/4M/4B
P,
AS LCD2T__ 21 | o6 /56/5H/5A
PB25 LCD42 __ 20
5N/5P/5J/5K
PA24 LCD26___ 22
PB26 LCDAT 1o ] SD/SE/SF/COL3
—————— | P5/5C/5M/5B
P,
A6 LCD28 17 | 5o/66/6H/6A
PA27 LCD29 16
P 6N/6P/6J/6K
B27 LCD44 __ 18
PA28 LCD30 15 | OD/6E/6F/COL4
— | 6C/6M/6B
PB2_LCD47 11
PA31 LCD45 12 ggm;
PA30 LCD32 13 | ;ovis
PA29 LCD31 14 | Joua
GDH-1638WP

SEG25
——=2>

2 more SEG lines for 2x15 4-MUX LCD place 100mil next to LCD

SEG26
——=2>

XTALS are optional, PCB Footprints added
Crystals
LFXT(32768Hz)
Cc22 HFXT(32MHz) C25
IRDA TX 470 R3 | PA3_LFXIN Il PA5_HFXIN | | 15pF
||I-GND 1 I
N 50V 50V
1 15pF 3| 4
= 1 ol [ g 2
4 Y8 = = =
c28 GND Y3 C35 GND
PA4_LFXOUT 1| PA6_HFXOUT, |
Il | FT5pF
50V 50V
15pF
IRDA_RX VCC LM
—L015 —T—cm VCORE
<R13 10uF 0.1uF
247k VCC_LM q J—Cl7 U6
= 1oV
GND 0.47uF 40
R10 = =2 | /PP
K L oD VCORE
[CHSPRST -1+ — el RST
ci8 PAO_SOU1-SDA 33| pao
0.01uF PAL_SOU1-SCL 34| pps
PA2 4 PA2
= PA3_LFXIN 43| pag
GND PA4 LEXOUT a4, | o'
PA5_HEXIN |
PA6_HFXOUT a6, .2
PWM PULSE 2
RWH RDA_TX o Eﬁ;
IRDA_RX 55| pag
———— —— UART_TX 56, ]
UART_RX (asseenatMoL) ~ _UART TX —FxpTRy 57| PALO
LRI PAL2 ADCISIR33 Eﬁg
U3 PA13 ADC17/LCDCAPQ PA13_ADCI17/LCDCAPO e
N PA14_ADCI16/LCDCAPL 7] paa
1| yee ouT |-2__HALL ouT C38 LCD Charge Pump PAL5_ADCI5 HALL OUT 8] pais
Toamr PA14_ADC16/LCDCAP1 PAL6_ADC14 TMAG_PWR 9]
g = |ronp PAL7_SI1UO-SCLK-RX 10| PALS
z eNs PWM PULSE _ Ra7 BSL_INVOKE 1 mg
o o PA19_SWDIO 12.) balo
E| TMAG5231BIDQBZR PA20_SWCLK 13| pazo
= PA21 VREF- | o
s 1 PA22_ADC? 18 pann
—— | PA23 VREF+ 2
0.1uF 3 VeCIMP—w PAZ4_LCD26 z‘i‘z phes
2 19 [a) PA25_LCD27 26| paos
1 TMAG_PWR R12 O PA26_LCD28 ol o
GND HALL_OUT 0 LuF — PA27_LCD29 Erid [
ie] PA28_LCD30 | )
n PA29_LCD31 36| pano
I o PA30_LCD32 37 a0
= = PA31_LCD45 39| paa1
GND ©
PBO 7] pgo
. PB1 48| ooa
LCD Voltage Divider PB2_LCD47 50
PA12 ADC18/R33 o PB3_LCD48 5] igg
PB16_R23 o PB4_LCD33 52 ppa
PB15 R24 hr PB5_LCD34 S3lpas
PB14 _R13 o PB6_S1U0-CSO SEG26 58, ppe
- PB7_S1UO-POCI__ SEG25 59, pav
==c12 ==c13 C14 a PB8_S1UO0-PICO-TX 60| ppg
0.47uF | 0.47uF | 0.47uF C37 < PB9_LCD7 651 pro
T0.47uF 3 PB10_LCD35 62| P10
. ) PB11_LCD36 63, |
1 PB12_LCD37 64| pe12
= PB13_LCD38 1 rpis
GND PB14_R13 2 ppia
PB15_R24 3 rpie
PB16_R23 4] roie
PB17_LCD18 13 pp1y
A PB18_LCD19 15, [Jsd
o PB19_LCD20 16 ppio
! PB20_LCD23 | o
o PB21_LCD39 20| opor
= PB22_LCD40 21
4] PB23 LCDAL 25| FB22
Q = 2| PB23
c PB24_LCD24 23| pgoa
= PB25_LCD42 27
— PB25
| PB26_LCD43 25, [Jfa=ss
PB27_LCD44 29 cpon vss 41 |I-GND
MSPMOL2117SPMR
Orderable: shippable Designed for: Public Rell [Mod. Date: 5/27/2026
TID #: TIDA-011019 Project Title: WmBus-LoRa-WaterMeter e TexAS
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