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RM1xx Se rie s 
LoRa ® + Blue tooth® Sma rt v4.0  

Inte g ra te d Solution for LPWAN EIoT Applic a tions  

SMART WIRELESS COVERAGE FOR MILES AND MILES 

  
The  RM1xx se rie s o f mo d ule s o ffe r a  p o we rful, 

c o nve nie nt so lutio n fo r lo ng -ra ng e  Ente rp rise  Io T 

(EIo T) d e p lo yme nts. La ird  inno va tive ly c o mb ine s 

Blue to o th® v4.0 with Lo Ra WAN™, the  e me rg ing  

sta nd a rd  in Lo w Po we r Wid e  Are a  Ne two rks 

(LPWAN) into  o ne  mo d ule . RM1xx mo d ule s 

a g g re g a te  a nd  tra nsmit d a ta  fro m Blue to o th® 

Sma rt (BLE) d e vic e s a nd  se nso rs o ve r Lo Ra ® to  

g a te wa ys a s fa r a s 15 km (~10 mile s) a wa y. This 

b rid g e s the  p e rso na l a re a  ne two rk to  the  wide  

a re a  ne two rk in a  uniq ue  wa y. The  RM1xx is Lo Ra ® 

Allia nc e  a nd  Blue to o th SIG  c e rtifie d  a nd  fully 

inte ro p e ra b le  with a ny Lo Ra WAN™-a d he re nt 

g a te wa y.  

 De sig ne d for the  EIoT – Inno va tive  c o mb ina tio n 

o f BT™ v4.0 a nd  Lo Ra ® ma ke s the  RM1xx the  

b rid g e  b e twe e n Blue to o th Sma rt d e vic e s a nd  a  

ne two rk tha t inte llig e ntly use s the ir d a ta . 

 Ultra - low powe r usa ge  sc he me s – Allo ws ye a rs o f 

use  o n a  sing le  b a tte ry. 

 La ird’s unique  smartBASIC la ng ua ge  – Ma ke s it 

e xtre me ly e a sy to  c re a te  e ve nt-d rive n, ho stle ss 

a p p lic a tio ns. No  to o lc ha in re q uire d .  

 Upg radable  firmwa re  – Pre pa re  fo r the  future  

with a c c e ss to  fe a ture  a nd  se c urity up da te s. 

 Complia nt with FCC, CE re g ula tions – Ava ila b le  

a s the  RM186 (CE) o r RM191 (FCC). 

 

Fe a ture s a t a  Glanc e  

 

AGGREG ATE AND UTILIZE EIoT DATA 

BLE + Lo Ra  e na b le s a uto ma te d , inte llig e nt mo nito ring  a nd  

c o ntro l o f BLE d e vic e s, c re a ting  sc e na rio s tha t we re  

p re vio usly imp o ssib le . 

Applic a tion Are a s 

 

Sma rt Me te ring  a nd   

Re mo te  Se nsing  

 

Ind ustria l Auto ma tio n/ Mo nito ring  

a nd  Co ntro l 

 

Ag ric ultura l a nd  Rura l  

Io T /  M2M Ap p lic a tio ns 
 

 

BRIDG E TO LPWAN YOUR WAY 

Co mb ina tio n o f p hysic a l a nd  wire le ss inte rfa c e s inc lud ing : 

Blue to o th v4.0 (BLE Ce ntra l), p hysic a l UART, SPI, I2C , GPIO, 

o r ADC. 

 

COMPREHENSIVE, MULTI- LAYER ENTERPRISE SECURITY 

Ro b ust se c urity o n e ithe r p ub lic  o r p riva te  Lo Ra  ne two rks, 

with thre e  la ye rs o f ke ys a nd  AES-128 e nc ryp tio n. 

 

SPEED TO  MARKET WITH smartBASIC 

Ea sily write  e ve nt-d rive n a p p s fo r a ny use  c a se  a nd  run in 

the  mo d ule . No  to o lc ha in re q uire d . 

 

BASED O N AWARD- WINNING BL6x0 SERIES 

Inc lud e s Whisp e r Mo d e  fo r p ro ximity p a iring , lo w p o we r 

BLE o p e ra tio n, a nd  o nb o a rd  mic ro c o ntro lle r fo r ho stle ss 

o p e ra tio n. 

 

PERSONAL SUPPORT FRO M DESIGN TO MANUFACTURE 

Sup p o rt wo rks o nsite  with La ird  e ng ine e ring  to  sp e e d  yo ur 

d e sig n to  ma rke t. 

 

Ac tua l Size  (25.4mm x 25.4mm) 
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Ke y Spe c ific a tions 

Ca te g ory Fe a ture  Spe c ific a tion 

LoRa ® Spe c ific a tion Lo Ra  MAC Cla ss A Sp e c ific a tio n 

RF Conne c tor U.FL 

Fre que nc y RM186 (Euro pe ):   863 – 870 MHz  

RM191 (US): 902 – 928 MHz 

Ma x Tx Powe r RM186 (Euro p e ): 14 d Bm ERP (2d Bi d ip o le )  

RM191 (US): 15 d Bm ERP (2d Bi d ip o le ) 

Re c e ive r Se nsitivity Up to  -135 d Bm 

Modula tion Lo Ra  – Chirp  Sp re a d  Spe c trum 

Da ta  Ra te  RM186 (Euro pe ): 250 b p s – 50 kb ps 

RM191 (US): 980 b p s – 21.9 kb ps 

Blue tooth® Low 

Ene rg y 

Spe c ific a tion V4.0 –Blue to o th® Sma rt– Ce ntra l mo d e  

Fre que nc y 2.402 - 2.480 G Hz 

Ma x Tx Powe r +3 d Bm ra d ia te d  (via  o n-b o a rd  c hip  a nte nna ) 

Whispe r Mode  Tx Powe r -55 d Bm  

Link Budg e t 95 d B (@  1 Mb ps) 

Ra w Da ta  Ra te s 1 Mb p s (o ve r the  a ir) 

 Se rvic e s G ATT Clie nt Ca p a b ility 

Host Inte rfa c e s Tota l 14 line s: UART (4), G PIO (14 ma x), SPI (3), 12C  (2), ADC (4) 

UART De sc ription Tx, Rx, CTS, RTS line s. De fa ult: 115200, N, ,8, 1. Ba ud  fro m 1,200 to  921,600b ps 

Control Protoc ols  Any tha t c a n b e  imp le me nte d  using  the  o nb o a rd  sma rtBASIC 

Enc ryption AES 128 b it 

Supply Volta g e  Supply 1.8V – 3.6V; Inte rna lly re g ula te d  

Powe r  

 

Curre nt Bo th Mo dule s:  De e p  Sle e p  = < 1uA,  

 BLE Tx – 10.5mA @  full p o we r  

RM191:  Lo Ra  Tra nsmit – 48mA @  15 d Bm  

 Lo Ra  + BLE Tra nsmit – 58mA 

RM186: Lo Ra  Tra nsmit – 36mA @  13.5 d Bm 

 Lo Ra  + BLE Tra nsmit – 46mA 

Physic a l Dime nsions 25.4 mm x 25.4 mm x 3.15 mm  

Environme nta l Ope ra ting  Te mpe ra ture   -40° to  +85°C 

Approva ls FCC /  IC  RM191 - Mo d ula r Ap pro va l: Pa rt 15.247 & 15.249 

 CE RM186 - EN 300 220 & EN 300 328 

LoRa ™  Allia nc e  
 

Blue tooth® SIG Liste d  – De c la ra tio n ID #  D030952 

Orde ring  Informa tion 

Pa rt Numbe r De sc ription Ava ila bility 

RM186- SM Inte llig e nt Lo Ra / BLE Mo d ule  (868MHz Lo Ra  fo r Euro pe ) fe a turing  sma rtBASIC End  o f Ma y 2016 

RM191- SM Inte llig e nt Lo Ra / BLE Mo d ule  (915MHz Lo Ra  fo r US /  Ca na d a ) fe a turing  sma rtBASIC End  o f Ma y 2016 

DVK- RM186- SM De ve lo p me nt Kit fo r Lo Ra / BLE Mo d ule  (868MHz Lo Ra  fo r Euro pe ) End  o f Ma y 2016 

DVK- RM191- SM De ve lo p me nt Kit fo r Lo Ra / BLE Mo d ule  (915MHz Lo Ra  fo r US /  Ca na d a ) End  o f Ma y 2016 
 

 

Did You Know?  

 

 
 

 RF Ha rdwa re  a nd  Ante nna  De sig n 
 So ftwa re / Firmwa re  De ve lo pme nt 
 Mo b ile  Ap p  /  Clo ud  De ve lo pme nt 
 Ind ustria l De sig n 
 Me c ha nic a l Eng ine e ring  

 
 On-Site  FCC/ IC/ CE/ Gite ki/ RCM EMC 

Ce rtific a tio n 
 Wire le ss a nd  Ante nna  Te sting  
 EMC Emissio ns Te sting  
 Inte rna tio na l Te sting  Se rvic e s  

To  le a rn mo re  a b o ut LSR visit: 

www.lsr.c o m  

LSR, a  La ird  Busine ss, is a  le a d e r in Wire le ss Pro d uc t De ve lo p me nt, o ffe ring  true  

e nd -to -e nd  so lutio ns thro ug h its a rra y o f se rvic e s a nd  te c hnic a l e xp e rtise . 
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The  Ente rprise  Inte rne t of Thing s (EIoT) is a  ma ssive  ne two rk o f c o nne c te d  d e vic e s a nd  se nso rs tha t is ta king  sha p e  a s 

ne w te c hno lo g ie s b ring  c o nne c tivity to  unp re c e d e nte d  a p p lic a tio ns. By 2020, ABI re se a rc h p re d ic ts 40.9 billion 

wire le ss de vic e s will b e  c o nne c te d , like  sma rt me te rs, stre e t lig hts, se c urity se nso rs, ind ustria l c o ntro ls, a nd  mo re . 

Ho we ve r, a n infra struc ture  must b e  in p la c e  to  e na b le  the  EIo T to  thrive  in re mo te  a re a s. While  c urre nt ne two rks (like  

c e llula r) we re  ma d e  fo r ve ry d iffe re nt a p p lic a tio ns with o the r re q uire me nts a nd  p rio ritie s, Low Powe r Wide  Are a  Ne tworking  

(LPWAN) so lutio ns a re  e me rg ing  to  sp e c ific a lly a dd re ss the se  EIo T a p p lic a tio ns. 

Lo w Po we r Wid e  Are a  Ne two rking  (LPWAN) is no t a  spe c ific  te c hno lo g y, b ut ra the r a  c a te g o ry o f te c hno lo g ie s. It p ro vid e s wire le ss 

c o nne c tivity to  e xtre me ly p o we r c o nsc io us d e vic e s in ne two rks tha t c a n b la nke t e ve rything  fro m la rg e  fa c ilitie s to  e ntire  c itie s. This 

me a ns e na bling  da ta  a c quisition, providing  use ful c ontrols, a nd g e ne ra ting  log istic a l insig hts a nd a c tiona ble  da ta . De vic e s tha t 

we re  o nc e  imp ra c tic a l to  c o nne c t a re  b e ing  d e sig ne d  into  re a l wo rld  syste ms tha t we re  me re  d re a ms just ye a rs a g o . But the se  

d e vic e s a ll ne e d  a  ro b ust, re lia b le  wire le ss infra struc ture  b uilt o n sp e c ific  te c hno lo g ie s to  ma na g e  a nd  inte rc o nne c t the m. 

Ma ny p ro to c o ls a nd  te c hno lo g ie s e xist in this sp a c e , trying  to  so lve  this c ha lle ng e  in uniq ue  wa ys with d iffe re nt stre ng ths a nd  

we a kne sse s. The  mo st p ro mising  a nd  fle xib le  is LoRa ®, d e ve lo p e d  b y the  Lo Ra ® Allia nc e  a nd  p o we re d  b y Lo Ra ® c hip se ts fro m 

Se mte c h. The  Lo Ra ® Allia nc e  is a  no n-p ro fit c o lle c tio n o f c o mp a nie s tha t a ims to  sta nd a rd ize  LPWAN wo rld wid e  via  Lo Ra ® 

te c hno lo g y. Ve rsio n 1.0 o f the  Lo Ra ® sp e c ific a tio n wa s re le a se d  in June  2015, p ro vid ing  a  te c hno lo g y with a  re ma rka ble  ba la nc e  

whe n it c ome s to  c ost of de ployme nt, fle xibility, a nd pe rforma nc e . Its c o re  stre ng ths ma ke  it a n id e a l LPWAN o ffe ring  fo r EIo T tha t 

e limina te s ma ny c o sts a nd  c ha lle ng e s a sso c ia te d  with p ro visio ning  suc h a  ne two rk. 

Be st Ba la nc e  of LPWAN Cha ra c te ristic s a nd Fe a ture s 

Ge ne ra lly, LPWAN te c hno lo g ie s (a nd  the re fo re  the  c ho ic e  o f a n EIo T so lutio n) c a n b e  tho ug ht o f in te rms o f thre e  p rima ry 

c ha ra c te ristic s: powe r c onsumption, ra ng e , a nd c ost. LPWAN is me a nt to  p ro vid e  c o nne c tivity o ve r lo ng  ra ng e s utilizing  minima l 

p o we r, b ut fig ure s va ry a mo ng  c o mp e ting  so lutio ns. Lo Ra ® p ro vid e s a n a ttra c tive  b a la nc e  b e twe e n the  hig he st a nd  lo we st o f 

LPWAN d a ta  ra te s, p ro vid ing  a  the o re tic a l ~21.9 kbps tha t mo re  tha n e xc e e d s the  re q uire me nts o f the  va st ma jo rity o f LPWAN 

a p p lic a tio ns with o ve rhe a d  to  sp a re  (fo r e xa mp le , this is ne a rly 40 time s the  ma ximum d a ta  ra te  o f SIGFOX). Like wise , whe n 

c ompa re d to  LTE- M c e llula r solutions, LoRa ® provide s the  sa me  or g re a te r ra ng e  a nd is muc h le ss e xpe nsive . In a  la rg e  a nd  

c o mp e titive  fie ld  o f LPWAN o p tio ns, Lo Ra ® p ro vid e s the  sure st p a th to  suc c e ss. 

1. No kia  Ne two rks. ”LTE-M – Op timizing  LTE fo r the  Inte rne t o f Thing s.”  Re trie ve d  11 Fe b  2016. 

Re duc e  or Elimina te  De pe nde nc e  on a  Ne twork Ca rrie r 

Whe re  o the r c o mp e ting  so lutio ns re q uire  yo u c o nne c t thro ug h e xisting  g a te wa ys ma inta ine d  b y c a rrie rs fo r a  fe e , Lo Ra ® uniq ue ly 

a llo ws yo u to  c o nne c t to  e ithe r a n ope n (public ) ne twork or to  your own c lose d (priva te ) ne twork. No  o the r c urre nt LPWAN so lutio n 

o ffe rs this se lf-c o nta ine d , full-o wne rship  o p tio n. Owning  the  c o mp le te  infra struc ture  me a ns no t re lying  o n a  p ro vid e r to  c o ntinue  

sup po rting  yo ur LPWAN o ffe ring , mitig a ting  risk whe n e nte ring  the  EIo T sp a c e . This mo de l ha s the  trip le  a d va nta g e  o f e limina ting  

re lia nc e  on a  third pa rty provide r, e limina ting  monthly subsc ription c osts, a nd  to ta l e nd- to- e nd da ta  c ontrol, p ro vid ing  the  sma rte st 

p a th fo rwa rd  into  LPWAN ne two rks a t a  time  o f c o mp e ting  so lutio ns a nd  p ro vid e rs.  

Me e ts a nd Exc e e ds EIoT Re quire me nts 

 Lo Ra ®’ s fe a ture s a nd  sp e c ific a tio ns ma ke  it a n id e a l EIo T so lutio n, b a la nc ing  thro ug hp ut a nd  ra ng e  to  o p timize  b o th 

while  using  minima l p o we r. LoRa ® Cla ss A no de s like  the  RM1xx a c hie ve  e ithe r a  maximum ra ng e  (Up to  15 km, a round 

10 mile s), a  ma ximum da ta  ra te  (~21.9 kbps) o r a  b a la nc e  o f e a c h a s is re q uire d  b y the  a p p lic a tio n. C la ss A Lo Ra ® 

no de s a re  ve ry p o we r c o nsc io us, o nly e na b ling  the ir e xtre me ly e ffic ie nt 10 mA RF re c e ive rs b rie fly a fte r tra nsmitting , 

id e a l fo r b a tte ry-o p e ra te d  re mo te  d e vic e s. All Lo Ra ® no de s a nd  g a te wa ys a re  inte ro p e ra b le  a nd  c a n b e  c e rtifie d  with the  Lo Ra ® 

Allia nc e , e nsuring  yo ur d e vic e  c a n mig ra te  to  a ny d e sire d  ne two rk ha ssle -fre e .  

Ente rprise  Se c urity for Se nsitive  Applic a tions 

In a d d itio n to  AES- 128 se c urity, Lo Ra ® e mp lo ys a  sc he me  of de vic e , applic a tion, a nd ne twork se c urity ke ys to  a uthe ntic a te  e nd  

no de s a nd  se c ure  the ir tra ffic . This thre e -le ve l a p p ro a c h e nsure s tha t o nly truste d  d e vic e s c a n inte rfa c e  with yo ur d e vic e  a nd  its 

a p p lic a tio n. The  e nd  re sult is p ub lic  a nd  p riva te  ne two rks with he ig hte ne d  inte llig e nc e  a nd  the  a b ility to  sc re e n a nd  a utho rize  just 

the  no de s yo u wa nt to  p a rtic ip a te  o n yo ur ne two rk. Lo Ra ® o ffe rs the  kind  o f ro b ust se c urity tha t EIo T ne two rks de ma nd  a s the  

e me rg e nt wa ve  o f c o nne c te d  d e vic e s a p p ro a c he s. 

 SIG FO X 
 

LTE-M (Ce llula r) 

Da ta  Ra te  < 0.1 kb p s 1  ~21.9 kb ps < 150 kb ps 1
 

Co st o f Mo dule  

Ra ng e  < 13 km 1 Up  to  15 km <  15 km 1
 

O ng o ing  C o sts Pa id  Sub sc rip tio n Mo de l Pa id  Sub sc rip tio n OR Fre e  /  Inde pe nd e nt Pa id  Sub sc rip tio n Mo de l 

Wha t is Lo Ra ®?
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LoRa ® Struc ture  

Lo Ra ® no de s a re  a rra ng e d  in a  sta r to p o lo g y, with a  g a te wa y (se rve r) c o nne c te d  to  

ma ny no de s (c lie nts) in ra ng e . The  c lie nt b rid g e s to  a  Lo Ra ® g a te wa y, whic h se nd s d a ta  

se nt o ve r the  inte rne t fo r sto ra g e , a c c e ss, a nd  p ro c e ssing . Be c a use  Lo Ra ® is b id ire c tio na l, 

d a ta  c a n a lso  b e  p ushe d  d o wn to  the  c lie nt, trig g e ring  a c tio ns b a se d  o n insig hts fro m 

the  c lo ud  o r fo r a d ministra tive  p urp o se s.  

La ird ’ s RM1xx se rie s mo dule s ta ke  the  struc ture  o f Lo Ra ® to  the  ne xt le ve l. The  RM1xx is the  

first Lo Ra ® mo dule  tha t a lso  c o nta ins Blue to o th® Sma rt (Blue to o th v4.0 o r BLE). This c re a te s a  mo re  p o we rful a nd  fle xib le  sta r o f sta rs 

to po lo g y in whic h the  RM1xx mo d ule  a c ts a s a  b rid g e  b e twe e n the  Pe rso na l Are a  Ne two rk o f Blue to o th v4.0 a nd  the  Wid e  Are a  

Ne two rk o f Lo Ra ®. This me a ns BLE d e vic e s, whic h re g ula rly ha ve  a  ra ng e  o f a  fe w me te rs, c a n c o mmunic a te  fo r mile s with the  

RM1xx, e na b ling  a  ma ssive  a rra y o f ne w a p p lic a tio ns.  

 

LoRa ® Is a n Ide a l Protoc ol for Countle ss EIoT Applic a tions 

Sma rt, Ce ntra l Me te ring  

The  RM1xx is id e a l fo r sma rt me te ring . It ma y b e  

c o nne c te d  to  a  re sid e ntia l utility me te r a nd  

tra nsmit usa g e  d a ta  to  a  Lo Ra ® g a te wa y within 10 

mile s. Lo w-vo lume  d a ta  me a ns lo w d a ta  ra te s a nd  

b a tte rie s tha t la st ye a rs witho ut re p la c e me nt. Usa g e  d a ta  ma y 

furthe r b e  ro ute d  to  c lo ud  sto ra g e  a nd  a p p lic a tio ns fo r 

p ro c e ssing , b illing , a na lytic s, a nd  insig ht. 

Re mote  Se c urity Monitoring  

The  RM1xx e xc e ls with ho me  se c urity d e vic e s like  

d o o r, wind o w, a nd  mo tio ns se nso rs. An RM1xx-

p o we re d  ho me  se c urity syste m c a n b ro a d c a st its 

sta tus re g ula rly to  a  mo nito ring  sta tio n via  a  Lo Ra ® 

g a te wa y. As ma ny a s e ig ht p e rip he ra ls c a n b e  c o nne c te d  to  

the  syste m via  Blue to o th Sma rt, c re a ting  a  hub  o f sma rt BLE 

ho me  se nso rs. 

Industria l Automa tion  

Se nso r d a ta  c a n p ro vid e  d e e p  insig hts ne e d e d  to  

ma inta in e ffic ie nc y a nd  p ro d uc tivity, e spe c ia lly in 

ma nufa c turing . Se nso rs c a n mo nito r a nd  re p o rt 

o utp ut vs. ta rg e ts, d o wntime  vs. up time , a nd  o the r 

c ritic a l me tric s fro m the  flo o r a c ro ss a n e ntire  fa c ility with 

Lo Ra ®. A Lo Ra ® ne two rk b la nke ts a n e ntire  fa c ility a nd  g a the rs 

inte llig e nc e  with e a se .  

Munic ipa l Asse ts Ma na g e me nt 

Citie s a nd  to wns c a n ta ke  c o ntro l o ve r stre e t 

lig hts, tra ffic  sig na ls a nd  mo re  with Lo Ra ®. Da ta  

fro m sig na ls a nd  se nso rs c a n b e  c o lle c te d  o ve r 

Lo Ra ® a nd  use d  to  imp ro ve  tra ffic  p a tte rns. 

Da ma g e d  d e vic e s c a n c a ll fo r re p a irs. Tra c king  a sse ts tha t a re  

sp re a d  a c ro ss la rg e  a re a s re q uire s a  full-sc a le  ne two rk. Lo Ra ® 

ma ke s this ne two rk e a sy to  b uild  a nd  ma inta in. 

The  RM1xx se rie s Lo Ra ® + Blue to o th ® v4.0 mo d ule s uniq ue ly b ring  Blue to o th® Sma rt (BLE) a nd  Lo Ra ® to g e the r, 

e na b ling  e xc iting  ne w a p p lic a tio ns fo r the  Ente rprise  Inte rne t o f Thing s. The  RM1xx se rie s b uild s o n the  fle xib ility, 

se c urity, sta b ility, a nd  e ffic ie nc y o f Lo Ra ® to  p ro vid e  the  mo st inno va tive , p o we rful, e a sy to  use  Lo Ra ® mo d ule  

a va ila b le . And  with sma rtBASIC, La ird  d ra ma tic a lly simp lifie s yo ur a p p lic a tio n d e ve lo p me nt to  re d uc e  yo ur time  to  

ma rke t. Visit http :/ / www.la ird te c h.c o m/ p ro d uc ts/ rm1xx-lo ra -mo d ule s to  le a rn mo re . 
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