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B 5 (Introduction)

K77V r—=vary/)—=HMIED, 2=FPMBICRF LIV AT ATEAL T =T =AU =7 E Va2 —/b
(Cellular Framework Module) Z{EH7 % Z LN FREIZAR VD £, KT 7V r— 3 /) — NONEZBF
THE, 2—PHADV AT AAOREY 2 —/VDIEM, ¥—Fy 877V r—a VAT ORENT R,
SHIfHBOT 7 r—varya— RESRICLTa— REERTHZ ENAREICRY £5, o7 7 U 7
—a O XY FEMRAPIRLR ST 22 EF ML, AFEOSZH RO STV HRenesas  Synergy
TR Ly VR—=ANG AFTLHIENARETT, ZiUE, REY 2 — VO EERFIHGIEICONT
R L TR, KOEMRREEIT ) ECEERERICRY £,

TN T—T L — L U—T T a—)VE, SSPT Y r— a7 L —2LTU—7 (SSP Application Framework)
TOENLVT—FET LHEEDT-ODO T IV r—rav@f o X7 =2—ATHY, T—FBEHAOELT —
vy NU—=rO7rvya =7 (provision), X (configure), BIOEIEEITHIAPIE Y &AL F
I, BT =T L — L TU—JISSPT IV r—v a7 L —A T~ (2 Y —)LT7 L —AhU—7 (console
framework)) ZfEH L T, WHHICAT2~ > REZFERHTLHIZEICEVT IV TAAL U F T2 —ATEALT—F
7 L (Cellular Modem) &i@fE LE T, 7o, SSPT XU r—r a7 —AU—27 37 —X@EHOL VT
NA VBT 2= ATY Y TIT —Z 3 TEER L, NetX THAL S HPPP WANZ & k =2 /L (protocol) % F)
HALEST, Y7y b, NetX7 7V r—v a7 bal, BLOIoT7m b=z (MQTT, COAPZ: &) ZffiH
LT, Z2OUA R=Y T %y hT—2 (WAN) U > 7 CTTICP/IP{E & MENL T 5 Z L B ARETT,

AT —T L — AT —TF. BEDENLT—N— R I =2 T Ea—NDFrF v (BEALF—N— R =T
EY 2 — VN ICHFEFET DTICP/IPA Y v 7 LiEfET 57 L —LT—27 L~UL®dD Y 7 FAPI (Socket API)
Lt 570, V7Y MPIZEHL A v 2 —Fy b3y hU—27 L@IELET,
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WEY YV — R (Required Resources)

YN TFG—T V=AU — TSV r—3 g %7 (Cellular Framework Application example) & E /L KL

THEATT DL, UTOHDORMLETT,

e Renesas Synergy™ PK-S5D95 v k

o ¢ studio ISDE v5.4.0.023L %% % 7= 1ZRenesas Synergy™f IARKLIA ZWorkbench® v7.71. 3LAFE

e Synergy/ 7 hU =7 /Ny — (SSP) 1.3. 2LARE £ 721XSynergy A ¥ Rrmyary 7 4 7 L—4& (SS
C) 5.4.0.023LLF%

e SEGGER J-Link"# LT HITxHET DUSB R T A 3

e Windows® 7/Renesas Synergy USB CDC KZ A /X (N2 RILIZATE)

e Tera Terma > YV — )7 U —y g EFREREDOT SV r— a1 A b—/LE#uizWindows 7/
107 A ~ HPC

e PMODT & 74 FY 2 —/Lff&NimbeLink” LTE CAT3®/L T — FF & (FUANL-SW-LTE-TSVG (dbKra)
) )

e PMODT &7 % F Y 2 — Lff &NimbeLink ™ LTE CATIE/LT— E£5F A (FULNL-SW-LTE-GELS3-B (dk:[f)
) )

o Y—VERFHEH (XTA4VV) OSIMI—FK
EFFaAL METL—AT—7 OBAERAT 5B EEHTHY . LRRROBEH (EV2—
BEOY—CABEE) HAATEATEXEA,

o ~ A/ aUSBr—T IV

o WE T X TDRenesas (SSP) (Renesas Synergy 7 =7 (https://www. renesas. com/ja—jp/products/
synergy. html) "6 X v m—RLET)

RIS & Xt 2 — (Prerequisites and Intended Audience)

KT IV r—3a ) — ML, Synergy e? studio ISDEE 7~1%IAR Embedded Workbench for Renesas Synerg
y(IAR EW for Synergy). 3 X USynergy’ 7 b7 =7 /3y — (SSP) ICEL T, & DHREERBRNH D

—VPEEHEE LCWET, K77V r—va v/ — FoOFIBECEDRRNIC, SSP2—#—X~v==2 7 /L (SSP Us
er Manual) DFNEIZHE - TBlinky 7’2 ¥ =7 M2 ENL FRBIVETL TSI, £9T5Z LT, e stu
diods L USSPIZIEIL, R— RA~DF /Ny FHERNETNEREL TS 2L 2R TEDL L OITRY £7,

oI, KT TV r—vary/—Mi, BAT—Fy FU—7 3GPPEK., BIXOZFO@EET v b2/t
LT, bO2BEMNHLID D2 —FLRHEE LTWET, F/2, TCP/IPL ZDOEET —%F 7 F 4. LANH
. WANELARF, BSDY 7w FBERSICH L THHEE L TWA 2 —F Z2 R s LTWET,

sfg o — %, S3. S5. S7 Synergy MCU UV —XZfH L TEALTFT—T L —AT—I 2 — L TTF I
—YarElEBLEI ELTWVH—Y T,
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FEE (INTrodUCTION) .« vttt ettt e e e e e e e e e e e e e e e e e 1
MBEY ) — Z (ReqUitTed RESOUTCES) vttt et e e e e e e e e e e e e e e e 2
BIHES: & %G — ¥ (Prerequisites and Intended Audience) ............eeueeeeuaennn.. 2
1. BAT7—TL—2TU—7%FVa2—/LOWME (Cellular Framework Module Overview) ...... 6
.1 BAT7—T7Lb—2U—270OFHET v (Major blocks of the Framework) .................... 7
1L1.1 A5 —T b —LU—0 77V r—a g Af 47 x2—A (Cellular framework application la

VOT ANTETTACE) v vt et et e e e e e e e e e e e e e e 8
1.1.2 Xy hU—7 2% v 7B b/E Network stack abstruction layer) .........eeeuueuueneen... 8
1.1.3 Vv hA v Z 72— (Socket interface 1ayer) ... e 8
1,104 PPPARAK 77 (PPP STACK) « vt vttt et ettt e e et e e e e e e e e e e e e e e e 8
1.1.5 AT — T4 2 KT A4 /3(Cellular device driver) .......c.uuureeeeee e, 8
2. BAT—TL—AT—FY a2 LOBERE

(Cellular Framework Module Operation OVETVIew) . ... ... 8

2.1 BAT—TL—LTU—7FEVa— /O (Cellular framework module initialization) ..... 9
2.2 VAT —N—RUTEa—LDOFatE T g="7 (Cellular hardware module provisioning) 10
2.3 VT Y MMUBAT AL DT TV r—v a7 a—Hlil

(Application flow control using socket inNterface) ........e. e 11
2.4 BT — 3y FEE (Cellular packet transSmiSSON) .. ...ttt e e 12
2.5 BT = FEAE (Cellular Packet ReCepPLion) .. ..o e 13
2.6 BAT—TVL—AU—TEY 2 —/LOEELREE LOEEFHELHIR

(Cellular framework module important operation notes and limitations) .................. 14
3. BAT—TL—AU—IFY2—/LAPTOWE

(Cellular Framework Module APIS OVETVIEeW) . ...ttt e e e 15

3.1 BAT7—T71L—ALT—2API (Cellular Framework APL) ..... ... ... 'uiiiiiinen, 20
TR R Y Y=Y Y P 20
B L. 2 ClOSE ittt 20
3.1.3 provisioningGet . ... 20
3. 104 proviSIioningSert oot 21
K TR T oL 21
KT I S e v ol T =] = P AP 22
B LT AraANSMI . o ottt e e e 22
3 1.8 VerSIoNGe . oottt e e 22
3. 1.9 NetWOTKCONMNECT. v vttt ettt e et et e e e e e e e e et e e e e e 22
3. 1. 10 NetWorKDISCOMMECT . « v\ vttt ettt e et e e e e e et e et et e e et e e e e 23
3111 NetworKSTatUSGEt. o vttt et et ettt e e e e e e e e 24
B 112 SIMPINSE . o ottt ettt 24
3113 SIMLOCK .« vttt 25
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3 T T4 SIMUNTLOCK. « vttt ettt ettt e e e e e e e e e e e 25
BT 0D SIMIDGET. « v vttt ettt et e e e e e e e e e e 25
KT O I o P 0] =Y 1< 25
R T O B o o= 1 = v 27
o 18 Lot aSEOD. « o vt et et e 28
K T O T T =Y = 28
3.2 BANT— TL—LU—=I YTy M H T = —RAP]

(Cellular Framework Socket Interface API) ..........iouuniiiiiie e, 29
K TR Y =Y + N P 30
3. 2. 2 ClOSE it e 30
3. 2.8 VerSTONGE . ottt ettt e e e e e 30
3. 2. SOCKET ottt e e 31
3. 2. D ClOSE i 31
3.2.6 DINd e 31
KT I S Y 32
3. 2.8 COMMECT ottt ittt e 32
3. 2.0 ACCEDT et e 32
3. 2. 10 SeNd o e 33
KT I =Y 33
3. 2. 12 SENALO o ettt 34
3. 2. T3 TeCVETOM. o vttt ettt et e e e e e e e e e e e e e 34
3. 2. 14 SEtSOCKODL. . oot et e 35
3. 2. 10 et SOCKOD . « vttt 35
3. 2. 10 SELECt v vttt e e 36

4. 77V = a il T — T L —ATU— 7 EY 2 — LA fARIATe
(Including the Cellular Framework Module in an Application) ..................... 37
4.1 ®BLT— TL—LU—TFT 2—/LENetXIZTCP/IPA X v 7 & L THLAIATe
(Including the Cellular Framework Module with NexX as TCP/IP stack) .................... 37
4.2 BLVT— TUL—LU—TET2a—VEICP/IPOF L F v T ALy JITHIIATe
(Including the Cellular Framework Module with On—chip Stack for TCP/IP) ................ 40
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521 BAT— T —AU—IEVa— VAT v T AY v IRE
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o1 ol

~N N
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R30AN0311JU0103 Rev. 1.03 Page 5 of 75

2018. 08. 07 RENESAS



Renesas Synergy™® 77 v h 7 —& LT — TL—LT—7

1. EBAVFT—T1L—ALU—FTFTa2a—/LOME (Cellular Framework Module Overview)

TDEBNLNT—TL—LU—7 L, RO —EFHEHEDA o H 7 =—A=a— R (Interface code) Zitak L72< T

b, TV r—2 g B fErR R A —D®)NVT—— R =7 EY 22—/ (Cellular harware module) &
WETHZODONMA %7 = — R (generic interface) ZHEfii L F3, LT —T7 L —A U — 7 X FEITAPI
D@Ly FTHERSET, ZodEEy NI, *y Y —2 A¥ v 7 (networking stack) & DA > HF T
=22, BEOKHEENLT—"— R =27 2 — WIS TNHAA Z T2 —ARTANREDA BT
TR EHENET, AETIZ, BALT—T L —L U= DEART oy 7 L ERBERRICOWTHILE

T, ZNUCKY, =PRI R LT BN T—T TV r—varEvLT—T7 L — AU — 7 THRHETZ D)
EYEHWTTH I ENFREIC AR D £,

IOT TV = arTiE, B LN ORUE = RT A Na— KRV T—T L — AT =T8> THiG
fbsnTWET, IWHAPT g bizc kv, AT — =R =T EVa— LTI ST 7 7r—
a IO TG == R 2TV a— L e E I T D Z ERARETT, *ry hU—T A X
v7NetX bRy hT—27 V7 My o7 G bfE (NSAL) I2X D 7L —AU—ZIZHEINTWET,
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1.1 YN TFG—T L= U—IDFEET v (Major blocks of the Framework)
Synergyt/V T —7 L—A U — 7 (ZLL FOFHE 7 1 v 7 (logical block) TR I E T,

e Synergyt NV T—T7 L —AU—I T IV r—va AT —R

e NetX TCP/IPR X v Z\Zxtnd D0y hU—27 A% v 7 g kg (NSAL)

o /N TFT—FINAARTFA,3(Cellular Device Driver)

o FUF VTR NIT—IAF I Y R—= P T2 LT— =Rz TEV2a—LEDA U H T 2—RA
WA 4 5BSDY &7 b HHAPT (BSD Socket compatible APT)

o SynergyY 7 hU =T /RNy — (SSP) HALA > X 7 = — A

. Path 2 — Using On-Chip Stack
Path 1 - Using NetX as TCP/IP

for TCP/IP
1 .
Applicatiorli :
NetX
NSAL
SF Cellular APIs Socket APls
SF Cellular APIs
ThreadX®
NetX PPP Stack Configurator
RTOS ISDE

Cellular Device Driver

SSP HAL Interface

S5P HAL

M1 AT —TU—AU—TFETa—NRgREA VT T =—RE
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1.11 YNNG —TV—L U= TV — gV BA Vv FZ T =—A (Cellular framework ap
plication layer interface)

YN T—T L= U= F, TV = a BT — =R =T EY 2 —/LOKE (configure) .
nEYa =27 (provision), BLXEIEZITHTZODA X 7 =—ADIHEE » b (common set) %il’mﬁbb
*94, 29 LI A v &7 =— A (generic interface)iZX V., = —H|XSynergy MCUZEHA L TE/LT—
R=ADT TV r—a BBl THZENAETT, BT — = RT7 =T EY2—/LITIE, 3CPPHAKIC
Lo THEEINTEARBRENRTA—EBHD ETH, HEIOTNSIAL ARTANRNRELT —F v T2y b/
%/:v—llx ;Ué\ﬁ‘b%ﬁ;‘f\f@/\77‘ HOREEYF—F L TWARWAEEMERH Y £, Y 2 — /L2
BBt A7, v NU—27 AL —X& (network operator)., 727 B AKRA 2 4 (APN) . BLOEF

=2 UF 4 »—DEEHH £ (security credential) 2NEAKFRMLE T,

1.1.2 Xy NI—7 2% v 7#2{bE (Network stack abstruction layer)

BT —T =LA T—7F, Xy NT—7 A% v JHg4blE (NSAL) Z#eft L FE9, NSALIZ, WANY > 7 T
DOF— 2 BEIHEAIND (PPP) A& v 72k o> TNetX& L5 — K5 A 3(Cellular driver) #4595
JE<cJ,

1.1.3 Iy hA Vv H 7 =2—ARE (Socket interface layer)

tNTFT—T L — AT =Tt BAT—n— R =T EY 2—/L(Cellular hardware module) \Z{E{ET B 4>
Fo Ity NU—2 AHZ > 7 (on—chip network stack) & 77V — g U BN@#ETLIZODY 7y LR

JVAPT (Socket level APD) 4Bt L EF, ZDFAH, A F v TRy NI—TRE w7 Iy M H T

T —REVR— T BT, BLT— N— R =TESa—L,/  RITARARNETT, 77 r— =

UE. 2O LIEAPIZERAT A, ® VT — =R 2T 2a— VDA F TRy NT—=T AKX v

ZREAH L, NSALFE 72idNetXEZD Y 7w MAPIZFEAH LEH A, F72. Synergy MCUZ L—7"TCHEIHEL T\ 5
Py N =7 2 E w7 HFEHALERE A,

1.1.4 PPPR % v 7 (PPP stack)

RNA YV WY —iR"A > b7 e kajb (PPP:Point to point protocol) X, T —Z@(E CIA M ENTWHAW
ANZ'm k2L TF, NetXIFSSPO—EE & L TPPPA Y v 7 B iR— R & 4eft L £ 9, NSALIZPPPA ¥ v 7 ZF|H

LT, YUTNAA L E T 2—ATENLT—Hh—EREELEDOR Y F T — 7&@%LE¢OWPiPmeP

D & 9 72FRGE 3 (authentication method) ICXINT DA v a v 2L LE T, Z 9 LilGE#II A4~

T a TR, NSALIZZ7 L—AU—ZAPIZFAA LT, BT — =R =TV 2a—1VDT — X Z1E%E

LEd, NSALICL Y, Xy b= AZ v JEBHEDOEERZITH TN T —FT XA A KT A 3(cellular de
vice driver) #HAIHT 5 Z LA AIHETT,

1.1.5 TN F— FTNA R KNF A X(Cellular device driver)

YN T—T L —AU—ZFATa~ > Ry b (AT command) ZfEH LT, ¥ U 7/ KZF A X (serial driver)
TE/LT—FF L (Cellular modem) L L F9, BETF AL HEHETAE-ODIHFHINAZI I T AL L Z T =
—AZUARTTY, 7L —AU—2 D7 74 /b b THM S 42 UARTEE (57 K115200 8 > b/ FH T,

2. BNFG—T L —b U FV 2a— )VOBMEME (Cellular Framework Module Operat
ion Overview)

FROKITE2—YT 7V r—va b OBENG, BT —FT A EZNTHAREERY R — ML
T, 7b—2TU—27 % L7-#8(E (communication) |2 2FEIH DRI (path) WFEHTX A Z LA RLET, &
A NTTICP/IPAR Y v 7 AT 270047 v a v ERRETIEVa— b biu, BT —FT LAHKIC
FIET ATCP/IPAZ v 7 T 100D A T a v T AES 2 — L b H 0 £3, BEICE - T
YN TG N RN TV a— AN WMGFOL T a L ET, RA RTCP/IPA X v 7 (NetX) 23MEH
ENnbE, T—x%F 7 Fx (K1) IZ7T X 5 12NetX, NSAL, PPPO4#¥E (logical layer) MEH S E
T, A F v T AH w7 (on——chip stack) WERAEIND &, BV T—FFT LIFETDBTCP/IPA X v 7 LD
BEICY 7y MAPIRERSNET, 7272 L, =2—VFIEMFE2RKFICERTZ LITTEERA,
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2.1 EBAF—TL—LU—PETa—LOFIHML (Cellular framework module initi

alization)

K2it, 2—¥RRELI-ELT—FF AMITEE (configuration) 12 X A @IHA{k (initialization) DI =~
n—%RLET, ZOEF, NetX nx_ip_create PPN SN ET, ZOBEIE., V27 LU (link level)

OIULICHE L TEAL T — =R =27 E Y 2 —/L(cellular hardware module) Z FJH#i {4 ANSAL K5 A
Nz b UBE (NSAL driver entry function) ZWNEHIICFEFOMH LET, BT, EVa— a7 Vs

= 7L, PPPA U AT 2—ATRy NI — 7 B a et LEd,

Application Start

Application defines 5F Cellular configuration structure

Application calls nx ip create

nx_ip create internally calls Cellular NSAL PPP driver
which calls framework APls to initialize, Provision and
connect to a network

Cellular NSAL initiates a PPP connection and creates a PPP
channel and receives an IP address from the cellular
network

Application is ready to use NX APls for communication

B2 EAT—TV—BT—I V2V OGP — A
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2.2 AT —N— PR T EV2—1OFatTa =5 (Cellular hardware modul
e provisioning)

Tr ey g = I S 518 (argument s) [XHI IR (control structure) &, 2 —PFRE/NT A —
A (user configured parameter) THREINET, B T—FET LD TR EYa = F L L Ta—VNERE
T HNT XA —H T3 (authentication) . APN(access point name). —H4%4 ., BIONRXRAT—RT4, &
TG =T =AU =T DA, a—nNy 7B (callback function) NEV a— &2 7oty a=rJ L
F9, 2—FET e a = FORRIC, APNA, BAEY A TIMZA T, EVa— 107 reEya=r 7
MBI AR ET AMERH D 77,
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2.3 Iy hA VAT 2—RZL BT r—var7a—i#lfl (Application flow
control using socket interface)

UTOXSIL, BT —V%4 > A &7 x—A(Cellular Socket interface) TH U F v T AKX v 7R (o
n—chip stack path) ZfEH3 2578 —%2~R L TCWET,

Application Start

Application defines 5F Cellular configuration structure

Application defines Socket APl interface configuration
structure

Applicatiom calls Socket APl interface open function

It internally calls SF Cellular open function and enables
Cellular module

Application calls 5F Cellular provisioningSet function
to provision Cellular module

5F Cellular's provisiconingSet function internally
activates the Socket PDP context and establishes the
Cellular Network connection

Application calls BSD socket APls to communicate over
soCkets.

Application calls Socket APl interface close function

It internally calls 5F Cellular close function which disables
Cellular module

Application Stop

X3 EBAFG—TL—AU—TE 2= DIy MU FZT2—2R
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2.4 ®ILF—,% v biEE (Cellular packet transmisson)

TROKAD 7 v =KL, NetXT 7V r—a O Ty MEETEITEINLFIEO L —r o A% R L E
ER

Application Start

Application calls nx_ip create to create IP instance
and get IP address from the cellular network

Application calls NX APls to transfer data

NSAL driver entry point calls SF Cellular transmit
function

SF Cellular transmit function calls Callular drivers
transmit function

Cellular transmits data

Transfer Complete

4 BV T—TU—LT—IONRTy PEFYV—F VR
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2.5 AT —% v bZfF (Cellular Packet Reception)

TFREOKSGIE, NetXICLDENLT—T L —LTU =T D7y hZ[EDT7n—%2RLTCWET, T—FZ08VY
TNALVET2—ATZESNT-E X3, WALy R (processing thread) 23—/ L 3 v 7 BI% (cal 1back
function) Z MU H LET, H\ VT, 23—y VEENT —F 2L, IROLILDT= D IZNetXDJFITIE
fELET,

Wait for data to be available y

Is Data Awvailable ?

Handle events and errors

Is Network connection
established?

Send received byte to NSAL PPP

Put data in Circular Queue
Callback

Received data processed by Cellular
framework

Received data processed by NetX
PPP

Receive Complete

X5 EANF—TVL—bU—TDNry NZE—F R
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2.6 EBALF—TVL—ALU—IEFEVa2—/VOEBEEREELOEEEHELEHIR (Cellular
framework module important operation notes and limitations)
o BEDT7 L —ALU—7 %, NimbelLink CAT3B X UCATI®ENLN T — N— KU 2T E 2—/LOLEPHR— |
LTWET,

o MMTOY7—LU=T7T v7 7 L—F (FOTA) &, NimbeLink CAT3: L UCATI BNV T —/N— KD =7
EV2— L THE— FERTVERA,

AT 2 — VT 5 Z DM OEHE EOFHIRICOWTIL. BFHDSSPY J— X/ — ; (SSP Release Note)%
ZIRLTLESY,

R30AN0311JU0103 Rev. 1. 03 Page 14 of 75
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3. BAFGF—T VL —AU—FFY a2—/LAPIOHEE (Cellular Framework Module APIs Ove
rview)

LT —T =L U=V 2 — VT A X 7 = — A (generic interface) ZHEHL T, T 2—I/ILF
JEER L HHEET 572D DAPIE Y FEERLET, UTFIE, FIANRNBIO®ELT— "~ R =T EV 22—/
LBETAHEDIL, BT —T L — AU — 7 THEAEINAAPITT, FEAEDELT— T —LAT—TAP
TiZ. A > AH A (instance) {ERXFFICAERL S AL HAPTI T Hp_ctrlEB L Wp_cfgm — FHEBRA2FEH L =
T, APTICOW TR IS B ZTRD L7210, #HERE ZOFMO—HMA Z ZCHMLES, 1 RAFZ
ZREIER DR DN TR, SSP2— W — X ==2 7 /1 (SSP User Manual)%ZM L T 72 &0,

DA VAR AREERIT, BT =T LTI A U H T 2 ADA VAR AT M T DD
T RCOBERZLELTCVET, FEALEDOAPIE, 77V r—va r THEHINDEGE, HlEREER (co
ntrol structure) &REEM (config structure) /X7 XA —& L L CTHEHL £,

typedef struct st_sf_cellular_instance
{

sf_cellular_ctrl_t % p_ctrl; BT — TVU— LT =T A RAE o AD I EE
~DRA U H

sf_cellular_cfg t const * p_cfg; LT — T —LU—T (AR ADEEFRLER
~DRA U H

sf_cellular_api_t const * p_api; T T— T —LU—T A AKX ADAPTHE K
~DIRA B

} sf_cellular_instance_t;

TEROERIX, REWSEHEICEGEND LT —FKE/NT A —4# (Cellular configuration parameter) & -~ LT
WET, INLDONRTA—=FO—HTar 7 4 7L —F THRESNET, ZOREHFHRIL. APIOMFOH L
RRIZ R A N TR CER I ET,

Eypedef struct st_sf_cellular_cfg

sf_cellular_op_select_ | op_select_mode LT —F R — LT — N, #{E
mode_t T— NBRUZHH CTX 24O A7
arynbnEI,

o HE (HEhA XL —HE&{R)

o FHE) (FEIA XL —XER)

o BGHMERE De-register) (R b
T — 7 D B DB ERFRER)

o FHENTF—NNvT (HEI~D
7 =Ny 7 BERERT & FHh)

sf_cellular_op_t op T T—F R —F AR —HER
E— RRFEE— FOHBAITHRT
g, TR, BT —F RN —HFH L
LT O A REFT 2R EHBERICE
FNHEERTT,

uint16_t num_pref_ops pref_opshd#|DERE LT —F XL —
XD, L—PIIELEA XL —H T R
N ZfREFFT 5 Z LN ARETT,
sf_cellular_op_t pref_ops [SF_CELLULARM | B A 1L — & Z R 3R E OB
AX_

R30AN0311JU0103 Rev. 1. 03 Page 15 of 75
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PREFFERED_OPERATOR_COUN
T]
sf_cellular_timezone_u | tz_upd_mode BALNS—VFHFE—RRY) > —, =
pdate_mode t WEH A LY —BEVES (5%h,/
) AT a T,
uint8_t % p_sim_pin SIM PIN, SIM PINZ 7 > va v 7 3 5.0k
ENHAHABEE., T THRETHZEN
"HETY,
uint8_t * p_puk_pin PUK, /X—YF L7 mav7%— (PU
K) 1%, kEIISH L &g 5
(PIN) #Utvy FT 572012, 3GPPH#E
wEmCHEHAINET, ZEAEDE
VT —EFT AFPINCREMRE & fi 2. T\
*7,
ssp_err_t (* p_prov_callback) Tavvag =T a— Ny 7R~
(sf_cellular_callback_a | &A% (NSALCHEH)
rgs_t * p_args)
void (* p_recv_callback) ZHUINetX TEAH S 5% 5 2 —
(sf_cellular_callback a | v Z7B# <3, Z oML, LT —
rgs_t * p_args) N R 2T B a— T — 2R
7y FETUG L, IROELD 7= 8 ZNet
XIZELET,
void const * p_context a— Ny ZEKICEI NS —YE
FIALTHFAL
void const * p_extend VEREICHIST HA VAR AFEE
DRTE
sf_cellular_at_cmd_set | const * p_cmd_set A VAZVABHEDATZ~ Y REY B
_t ~DIRA K

} sf_cellular cfg t

typedef struct st_sf_cellular ctrl

{

void

* p_driver_handle

TN T =T A ARTA RO T TRERE
WAL E£7,

} sf cellular_ctrl t

R30AN0311JU0103 Rev. 1. 03
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BT — TFub Vg SIEREEM (Cellular provisoning information structure)

typedef struct st_sf_cellular_provisioning

{

uint8_t

Apn
[SF_CELLULAR_MAX_STRING_L

T IR ARAL VN

[SF_CELLULAR_MAX_STRING_L

EN]
sf_cellular_auth_type_t | auth_type SHNEEX A 7 . PAP/CHAP
uint8_t Username FRECAE S 5 2 — Y4
[SF_CELLULAR_MAX_STRING_L
EN]
uint8_t Password ST AN AT — R

EN]
sf_cellular_airplane_mo | airplane_mode N — K (Airplane mode)
de_t
uint8_t context_id VIR T A2 5F% A MDD

sf_cellular_pdp_type_t

pdp_type

AT FANDOPDPE AT

} sf_cellular_provisioning t

LT —fEBEEEDOREH (Cellular info structure information)

typedef struct st_sf cellular_info

{

uint8_t mfg_name [SF_CELLULAR_MFG_NAME_LE A—T14
N]

uint8_t chipset [SF_CELLULAR_CHIPSET_LEN] vILT— FoTEy NS RTANRF

WEIRT LFHN~DRA X

uint8_t fw_version[SF_CELLULAR FWVERSION | &/l T — 77 —AT =T X— g
LEN]

uint8_t imei [SF_CELLULAR IMEI LEN] IMELZE =

uint16_t rssi ZAEE SRR

uintl6 t ber Ey b= —1L—}

} sf_cellular_info_t

R30AN0311JU0103 Rev. 1. 03
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YN TFG— A VARB VRO I 2T — 7 F (The statistics and error counters for the ce
1lular instance)

typedef struct st_sf_cellular_stats
{
uint32_t rx_bytes

B

uint32_t tx_bytes IEHEEEAA M
-
T

uint32_t rx_err

uint32_t tx_err

} sf_cellular stats_t

LT — Xy NT—7 AT —F 2B (The Cellular network status structure)

typedef struct st_sf_cellular_network_status

{

uint16_t country_code a— R
uintl6_t operator_code F_Xb—Ha— R
uintl6_t rssi RSST
uint8_t cid[SF_CELLULAR_CID_LEN] T LID
uint8_t imsi [SF_CELLULAR_IMSI_LEN] IMSI
uint8_t op_name [SF_CELLULAR_MAX_OPERATOR_NAM | AR L —& 4%,
E_LEN]
uint8_t service_domain =X R AA 2 (SErvi
ce Domain)
Uint8_t active_band TIT 4 TN R

} sf_cellular_network_status_t

R30AN0311JU0103 Rev. 1. 03 Page 18 of 75
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LT — N—=RzTEVa2a—VY ¥y hZ A7 (Cellular Hardware Module reset type)

typedef enum e_sf cellular_reset_type

{

SF_CELLULAR_RESET TYPE_SOFT ATa<w> Ry 7 M)ty hEYV2—L

SF_CELLULAR_RESET_TYPE_HARD ey MmO TNVZE AN~y hEYVa2—/b

} sf_cellular_reset_type_t
ssp_err_t (SSP=7—a— 1K) : ZhbiX, APITOMERAKFIZSSP I HIREN DT —a— KT, LLFDYU A

M, BAT— JL—hU—JEADT T —a— KT, FFMBL T RTHOSSPT T —a— F{ZHONT
1. SSP2—tF—Xv =2 FAFRHL TS X0,

SSP_ERR_CELLULAR_CONFIG_FAILED LT — B 2— LOREICKMLE LI,

SSP_ERR_CELLULAR_INIT_FAILED TILT— BV a— L ORI L E L
776

SSP_ERR_CELLULAR_TRANSMIT_FAILED EEICRILE LT,

SSP_ERR_CELLULAR_FW_UPTODATE 77 —AT TR TT,

SSP_ERR_CELLULAR_FW_UPGRADE_FATLED Ty T T v L— NI LE L
776

SSP_ERR_CELLULAR_FATLED T LB L E LT,

R30ANO311JU0103 Rev. 1. 03 Page 19 of 75

2018. 08. 07 RENESAS



Renesas Synergy™® 77 v h 7 —& LT — TL—LT—7

3.1 N5 —7 1L —bLU—Z7API (Cellular Framework API)

3.1.1 open
] F—HEBEOEDIL, BEALTFT—N— R 2T Ea— AP L. B LET. RIA40HH
RIE., RI7A 7 OFYb, BIVALDOFFF, BIOT —XEEEIZANT 127 31 ZADOHE|EITVET,
XTF A —2# (Parameter)
4 Hif (Name) J518] (Direction) | N (Description)
p_ctrl In Link-> st_sf cellular ctrl
p_cfg In Link-> st_sf cellular cfg
R Y fl (Return value) ‘ Link—> ssp_err t (SSP =J—a—R):
B e v & AT ssp_err_t (kopen) (sf_cellular_ctrl_t * p_ctrl,sf cellular_c
(Function Prototype) fg_t const * const p_cfg)

3.1.2 close

WL T —N— R =T EY 22— LM LR T (de—initialize) 12, X TCOI@EIE 2 ) (disable) I
L%d, PDPaFF 2 MEEYIZ LET,

IRTA—F
£ il J71A] NE
p_ctrl In Link—> st_sf cellular ctrl
R g Link-> ssp_err_t (SSP5—=— R)
B e v AT ssp_err_t (kclose) (sf_cellular_ctrl_t * p_ctrl)

3.1.3 provisioningGet
Pl BTN R 2TV 2 — VT AR E Y a = TEREATFTLET,

INTA—F
ARl Hm N
p_ctrl In Link—> st_sf cellular ctrl
p_cellular_provisio Out See—> st_sf cellular provisioning
ning
RYE ‘ Link->ssp_err_t (SSP—F—=— F)
%ﬁj’u r2A A ‘ ssp_err_t (* networkConnect) (sf_cellular ctrl_t * const p_ctrl)

R30AN0311JU0103 Rev. 1. 03
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3.14 provisioningSet
B BTN R 2TV 2 VT A eV a = T ERERELET,
INTG A—H
ARl L AE
p_ctrl In Link-> st_sf cellular_ctrl
p_cellular_provisio In See:—> st_sf_cellular_provisioning
ning
RYE ‘ Link->ssp_err_t (SSPJ—=— )
B hE AT ssp_err_t (% provisioningSet) (sf_cellular ctrl_t * const p_ctr
1, sf_cellular_provisioning t const * const p_cellular provision
ing)
3.1.5 infoGet
B BTN R 2T 2 — VDR EFLE LET,
INTG A—F
£ i yaaG] AR
p_ctrl In Link-> st_sf cellular ctrl
p_cellular_info Out See:—>st_sf cellular_info
RVl ‘ Link—>ssp_err_t (SSP= 3 —o— R)
B e hE2 AT ssp_err_t (* infoGet) (sf_cellular_ctrl_t * const p_ctrl, sf_ce
1lular_info_t * const p_cellular_info)
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3.1.6 statisticsGet
S BT —N— R 2T Y 2 — VO EFEHR (statistics information) ZiK L £,
INTG A—H
£ il L AR
p_ctrl In Link—> st_sf cellular_ctrl
p_cellular_device_stats Out Link-> st_sf cellular network stats
RYE ‘ Link->ssp_err_t (SSPJ—=— )
B N2 AT ssp_err_t (% statisticsGet) (sf_cellular_ctrl_t * const p_c
trl, sf_cellular_stats_t * const p_cellular_device_stats)
3.1.7 transmit
T EEDT OISy by 7 7 (packet buffer) ZPPPA K » 7 IZIEL £,
INTG A—F
£ i yaaG] AR
p_ctrl In Link—> st_sf cellular ctrl
p_buf In Pointer to packet buffer to transmit
length In Length of packet buffer
RVl ‘ Link->ssp_err_t (SSP= 3 —o— R)
B e hE AT ssp_err_t (% transmit) (sf_cellular_ctrl_t * const p_ctrl, uint
8_t * const p_buf, uint32_t length)
3.1.8 versionGet
B N—=T g VEREL, IBESNTAA X p_versionlZHEHI L £97,
INTRA—F
£ i Hm AR
p_version Out NR—2 g U FeH KT AEYLE~Dp_version
AA U HZIE, APIB L OSSP — RD/R—V g
HFHralfFLET,
RYE | Link->ssp_err_t (SSP=Z—=—F)
BT hE AT ssp_err_t (* versionGet) (ssp_version_t * const p_version)
3.19 networkConnect
P T — AR A B L E T,
INT A—H
£ i F 1A AR
p_ctrl In Link—> st_sf _cellular ctrl
RYE ‘ Link->ssp_err_t (SSP—F—=— F)
Egﬁfn ]\ 5,]’ 7" ‘ ssp_err_t (* networkConnect) (sf_cellular_ctrl_t * const p_ctrl)
R30AN0311JU0103 Rev. 1.03 Page 22 of 75
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3.1.10 networkDisconnect
A T AR AR T LET,

INTG A—RZ
44 Al F51H] NE
p_ctrl In Link-> st_sf cellular_ctrl
R Link—>ssp_err_t (SSP-J—=2— K)
B e b2 AT ssp_err_t (% networkDisconnect) (sf _cellular_ctrl t * const p_c
trl)
3.1.11 networkStatusGet
HH Ry U= AT — X AEREERSE L ET,
INTGA—F
44 Al F 1A NE
p_ctrl In Link—> st_sf cellular ctrl
p_network_status Out Link—> st_sf_cellular network_stats

RYE

Link->ssp_err_t (SSP 5 —=— )

BT hFAT

ssp_err_t (* networkStatusGet) (sf_cellular ctrl_t * const p_ct
rl, sf_cellular_network_status_t * p_network_status)

3.1.12 simPinSet

FLEH : SIM PINZRE L £,

INTA—H
£ Hi J5 1] NE
p_ctrl In Link—> st_sf cellular ctrl
p_old_pin In Pointer to char array containing current 4 digi
t pin
p_new_pin In Pointer to char array containing new 4 digit pi
n

RUE Link->ssp_err_t (SSP=F—=a— k)
A=l S ara ssp_err_t (* simPinSet) (sf_cellular_ctrl_t * const p_ctrl, uin

t8_t * const p_old_pin, uint8_t * const p_new_pin)
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3.1.13 simLock
A SIME e v LET,
INTG A—H
411 F7 1] NE
p_ctrl In Link—> st_sf cellular_ctrl
p_pin In PIN number to lock the SIM
RV g Link->ssp_err_t (SSP=Z—=— R)
B hE AT ssp_err_t (% simLock) (sf_cellular_ctrl_t * const p_ctrl, uint8
_t * const p_pin)
3.1.14 simUnlock
B SIMET va vy 7 LET,
INTGA—F
£ i F 1A NE
p_ctrl In Link—> st_sf cellular ctrl
p_pin In PIN number to unlock the SIM
RVl Link->ssp_err_t (SSP= 3 —o— R)
B a b &2 A4S ssp_err_t (* simUnlock) (sf_cellular_ctrl_t * const p_ctrl, uin
t8_t * const p_pin)
3.1.15 simIDGet
ALEA : SIM IDZEUS L £,
INTGA—F
£ i F 1] AR
p_ctrl In Link—> st_sf cellular ctrl
p_sim_id Out SIM ID
RYE | Link->ssp_err_t (SSP=Z—=—F)
B e hE2 AT ssp_err_t (* simIDGet) (sf_cellular_ctrl_t * const p_ctrl, uint8
_t * p_sim_id)
3.1.16 fotaCheck
i FIAHRREZR 7 7 — 20 =T 7 v 77 L— K (Firmware upgrade) Z s L F 9,
ING A—F
£ i L N
p_ctrl In Link—> st_sf_cellular_ctrl
BV 1E Link->ssp_err_t (SSP—Z—=— )
B o by A ssp_err_t (* fotaCheck) (sf_cellular_ctrl_t * const p_ctrl)
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3.1.17 fotaStart
B 7= =2T Ty T — RERBLET,

INT A —F
411 F7 1] NE
p_ctrl In Link—> st_sf_cellular_ctrl
RYE ‘ Link->ssp_err_t (SSPJ—=— )
B N2 AT ssp_err_t (* fotaStart) (sf_cellular_ctrl_t * const p_ctrl)
R30AN0311JU0103 Rev. 1.03 Page 25 of 75
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3.1.18 fotaStop

B 72T Ty ST = RE gL LET,

INTG A—H
411 F7 1] NE
p_ctrl In Link—> st_sf_cellular_ctrl
R Link—>ssp_err_t (SSPJ—=— K)
B a v 2 A4S ssp_err_t (* fotaStart) (sf_cellular_ctrl_t * const p_ctrl)

3.1.19 reset

B LT — N— R TEV2— L E VY FLET,

INTG A—F
£ i yaaG] NE
p_ctrl In Link-> st_sf cellular ctrl
reset_type In Reset Type
RVl Link—>ssp_err_t (SSP= 3 —o— R)
B e hE AT ssp_err_t (% reset) (sf_cellular_ctrl_t * const p_ctrl, sf cell

ular_reset_type_t reset_type))
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3.2 o — JVv—2U— Vv b Z T x2—RAAPI(Cellular Framework Socke
t Interface API)

YNV T—T L — AT =TT 2a—)V IV " H T =— A (socket interface) ZHL T, A F v
A % <7 (on—chip stack) ZE>oE/NLT— — KT =7 FEFY 2 —/L(cellular hardware module) & H#ET%
72ODAPIE Y hERMLET, BT — "~ FRU 2T EVa—NDF T v T RAY v 7 LBET DD
W2, BT =T L — AU =7 TR SNDAPIZ L TIORLES, L —bU—2F, A FvTEVa
—/VEBET DAPIO2 DD v MAREEL T, RHIOAPIOE > NI, A 2 A X U ZAOERRFIIER S
HAPTO—Eg & L Cp_ctrlB L Wp_cfg7 —#HEEREZMHEH L £9, 2& B DOAPTE v NI, T —X@BEDTD
\ZTCP/UDP Y 7~ N &HAERRT D V7 A > Z 7 =— A (socket interface) T9, APTIZ DWW TxhR L < Hfi
BIRD DI, WEEIR L Z Ot & SSP2—#'— X'~ == 7 /L (SSP User Manual) Citi L £,

DA VAR AEERIT, ' VT =T L= T =T A H T 2 —ADA AL L AFE T BT DINE
T RCOEREZEE L TNVET,

typedef struct st_sf cellular onchip_stack_instance

{

sf_cellular_onchip_s | * p_ctrl TNV T— TV — AT =T A RE o AD SR
tack_ctrl_t NDIRA U H

sf_cellular_onchip_s | const * p_cfg | BT — T L —LU—T (L AZ L ADFEEFRLER
tack_cfg t ~DIRA K

sf_cellular_onchip_s | const * p_api | B/NTF— T L —ALU—T A L AZ L ZADAPTHEE L
tack_api_t NDIRA U H

} sf_cellular_onchip_stack instance_t;

typedef struct st_sf_cellular_onchip_stack_ctrl
{

sf_cellular_in | * p_lower_lvl_cellular SFEVT —A VAR ANDRA LV HF
stance_t

} sf_cellular_onchip_stack _ctrl_t

BT —RENRTA—FEERELET,

typedef struct st_sf cellular_onchip_stack_cfg
{

sf_cellular_instance_t const * p_lower_lvl |SFBILT—A L AZ L ANDKRA L H

void * p_extend YLIRRR &

} sf_cellular_onchip_stack cfg_t;
CATSE L OCATICET A4 F vV MAPIZ T —a— R

SE_CELLULAR_CAT3 _SOCKET INVALID FD | (-1) W2y N 4 AT ) T H

SE CELLULAR CAT3 SOCKET ERROR (-1) VA MAPTALER D = 5 —
SF_CELLULAR_CAT3_SOCKET _SUCCESS (0) V7 Bk
SE_CELLULAR_CAT1_SOCKET INVALID FD | (-1) W2 lry T4 AT ) T H

SE CELLULAR CAT1 SOCKET ERROR (-1) V7 MAPIALE DO = 5 —
SF_CELLULAR_CATI_SOCKET SUCCESS (0) V7 Bk
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3.2.1 open
W BTN R =T BV 2= AL, T A ERRICH L TAENC LET, T A Ok
By RT7ARY 7 0FME, FIVAHZOFF, BILOT —F BT 72T A AW EITVET,

INTG A—H
£ il J71A] NE
p_ctrl In Link—> st_sf cellular onchip_stack ctrl
p_cfg In Link—> st_sf cellular onchip_stack_cfg
RYE ‘ Link->ssp_err_t (SSP=F—z2— R)
B e b2 AT ssp_err_t (% open) (sf_cellular_socket_ctrl_t * p_ctrl, sf_c

ellular_socket_cfg t const * const p_cfg)

3.2.2 close

FH Ry N =T A BT = — AT (un-initialize) 12, KIEEEET— RIZT 0B HE A7
WD 2 EWNARERBA~DRA B, RIANEFAL, RIANY I BB L, IV iALEEE L F
j‘o

INTG A—F
£ il J71A] NE
p_ctrl In Link—> st_sf cellular onchip_stack ctrl
RVl ‘ Link->ssp_err_t (SSP=5 —oa— R)
B e v A4S ssp_err_t (¥ close) (sf_cellular_socket_ctrl t * const p_ct
rl)
3.2.3 versionGet
P X—=U g UEESE L, IBESNTZARA U Hp_versionlZHEHM L £9,
INTG A—F
v F 1A NE
p_version Out N— g VEFHEIRT AT Y NLE~Dp_version
RA 2T, APTB X USSPa— Ko N—T g
HrrlfELET,
RUE ‘ Link->ssp_err_t (SSP=F—za— )
B e v &2 AT ssp_err_t (¥ versionGet) (ssp_version_t * const p_version)
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3.24 socket
A RAPTIZ Y 77w B EAERL L £,
INT A—H
£ il L AE
p_ctrl In Link—> st_sf cellular onchip_stack ctrl
p_cfg In Link—> st_sf cellular_onchip_stack_cfg
RYVE Link—> On—chip socket API error codes for CAT3 and CAT1
B hE AT int socket (int domain, int type, int protocol)
3.25 close
B RAPIIZ Y 7y FEBLCET,
INT A —H
£ il J71A] ANE
socket_fd In ga—h YAy k
RV 1E Link—> On—chip socket API error codes for CAT3 and CAT1
B a bhx (S int close (int socket_fd)
3.2.6 bind
A IPY RUATHBIEND AV F T = —ASDAPINA RV 7y by,
INTA—FZ
£ i FHml AR
socket_fd In a— )Yy b
p_local_sock_addr In O—INVY sy NT RLVASNDRA X
addrlen In Yy N7 RUAREEROY A X
R & Link—> On—chip socket API error codes for CAT3 and CATI1
B e v &2 AT int bind (int socket_fd, const struct sockaddr * p_local_soc

k_addr, socklen_t addrlen)
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3.2.7 listen
SBH : TCPEEEE A ) » A v (Listen) L £, TCPHER:E
EFLET,

XL TY 7y &Y v A F— K (listen mode) |(Z3%

INTG A—RZ
£ il J71A] NE
socket_fd [n a—hV iy b
backlog [n BEfi % = — D KK
RYE ‘ Link—> On—chip socket API error codes for CAT3 and CAT1
Bk e N2 int listen (int sockfd, int backlog)
3.2.8 connect
W VE— Y7y N CICPHER A ML L7,
INT A —H
£ il J71A] NE
socket_fd In a—h)LY Ay b
p_local sock_addr In a— BNy T RLASNDRA A
addrlen In Vs BT R AEEEROY A X
RYE ‘ Link—> On—chip socket API error codes for CAT3 and CAT1
B e hE AT int connect (int sockfd, const struct sockaddr * p_serv_add
r, socklen_ t addrlen)
3.2.9 accept
W U E— b oEREREZITANET,
INTRA—F
£ i J71A] AR
sockfd In a—H Ay k
p_cliaddr Out BhiriiTL WA IYE— Y7y T LA
~DRA U H
p_addrlen Out TIA T NIy "7 RLADT KL A~
DRA K
RYE ‘ Link—> On—chip socket API error codes for CAT3 and CAT1
B S e v &2 AT int accept (int sockfd, struct sockaddr * p_cliaddr, socklen

_t * p_addrlen)
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3.2.10 send
M VE—RNY Ty MCT =X 2R ELET,
INTG A—H

£ il J71A] NE
sockfd In a— )Yy b
p_buf In TNy T 7 ~DRA X
length In TNy T 7R
flags In Iy NTTT

RYE RADLGE . ZILH OO LB EE A LTI I N E T,

TT—DHE, CINESNET,
B e v & AT ssize_t send(int sockfd, const void * p_buf, size_t length,
int flags)
3.2.11 recv
SRV E— Ny P T =X EZELET,
INT A —H

£ il L AR
sockfd In a—h)LY Ay b
p_buf Out T—HNZESNDT —H Ny T 7 ~DRA K
length In ZAEARE/ T — X DI KE
flags In Iy NT T

RYE FRENDSGAE . 23D DR LS ZAEE A SCFHBR I N E T,

T T —DO%E, IR RINET,
B e v &2 AT ssize_t recv (int sockfd, void * p_buf, size_t length, int f
lags)
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3.2.12 sendto
B V=Y Ty MIT =2 ERELET,

INTG A—H
£ il L AR
sock_fd In o—h Yy k
p_buf Out EEINDET —F Ny Ty ~DRA X
length In T—ENRy T 7R
flags In Iy N7 T
p_dest_addr In F— R DU DBV E— Ny R T RL A
~DIRA o H
addrlen In Ay N7 RLAEEORE X
RYE RADEGE . ZILH OFFOH LB EE A LT I E T,
T —D%AE, INRINET,
B e hE AT ssize_t sendto (int sockfd, const void * p_buf, size_t lengt
h, int flags, const struct sockaddr * p_dest_addr,
socklen_t addrlen)

3.2.13 recvfirom
S VE— Ny P T =X EZELET,

INT A —F
44 A1 F 1A NE
sockfd In a—h Ay b
p_buf Out T—ENZEEINDT —Z RNy T 7 ~DRA
length In ZAEARE/ T — X DI KE
flags In Iy NI
p_dest_addr In TR EEFELIEVE—RN Iy T RLA~D
RAH
addrlen In Vi T RUAEEDOR X
RY1E I DBE., OO LG ZEFALFENEINET,
TT—DGE, - INESNET,
B by AT ssize_t recvfrom (int sockfd, void * p_buf, size_t length, i
nt flags, struct sockaddr * p_src_addr, socklen_ t * p_addrle
n)
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3.2.14 setsockopt

WA Yy AT s ERELET,
INTG A—H
£ il L AR
sockfd In a— )Yy b
level In Vs RAPT L~
optname In REINAIA T a3
p_optval In REINDA TV a A
optlen In T a MEOE X
RYE Link—> On—chip socket API error codes for CAT3 and CAT1
B a bhx (S int setsockopt (int sockfd, int level, int optname, const vo

id * p_optval, socklen_t optlen)

3.2.15 getsockopt

S Ay T a v ERELET,

INT A —H
£ i F 1A N
sockfd In a—h)LY s b
level In Vs RAPT L ~UL
optname In s 47 a v
p_optval Out WG Ens4 7Y a Ml
optlen In T a MEOREE
RV Link—> On-chip socket API error codes for CAT3 and CATI
B e hE2 AT int getsockopt (int sockfd, int level, int optname, void * p

_optval, socklen_t * p_optlen)
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3.2.16 select
P EESNERMICDE T, FFED Yy NEMELET, Ny NPEEEZIIBIE TS &, ik
NHIRITET,

INT A—H
4 Hif oL Nz
nfds In K fEd
p_readfds In T —H NG UARENE 9 I E el 4 A fd_set
SDRA U H
p_writefds In T —HINEEIALAGENE S a2 R T AHfd_set
SDRA U HF
p_exceptfds In BN TE Lo E D a3 Hfd_set~
DRA o H
p_timeout In FREEIRER] (X U RDELL)
RYE ‘ Link—> On—chip socket API error codes for CAT3 and CAT1
B e v AT int select (int nfds, fd_set * p_readfds, fd_set * p_writefd
s, fd_set * p_exceptfds, struct timeval * p_timeout);

W BT — 2SR, typedef, define, APIT —% ., APIAEER, B X OBIMEHICBET 2EER X
NEZEDFEMICOWTIL, SSPz—4—Xv==2 719D [AP] References for the associated modul
el HHERRL T 7E&W,
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4, TV hr—valiiievnNg— JL—AU—7EY 2 — )& HHIATe (Including the
Cellular Framework Module in an Application)

AIETIX, ISDEmy 7 ¢ 7 L—% (ISDE configurator) #iH L CT7 AV r—3 g BT —T L —ATU

— 7Y 2= )V EHBIAT FIEIZOW T L F 9,

E: a2—URTal= FOER. ALy ROBM, ALy RAOAX v 7 DB, BLORY v 7 HND
Ty OREICHEBRLTNDZERFHETT, 2—FRINOLOHEBIZHEBEL TWRWEEIE, SS
Pa— =X = 2 FADEHOREL BT, SSPR—ADT 7V r—v a Y EERT DB
SOEEREPIREZEERT L HEAMR L T EEN,

TV = a Nl BT =T =AU B BINT BI20E, LTFTORITRTAY v 7RI — 4 v R &l
ALT, ALy RIZBANVT—T L—ATU—J BT AT, BAT7—T7 L —0U—2F, 77V r—
a Nl T L= AT =7 BENT A0, UTFOoF 7T a YR —FLTWET, TCP/IPAX v 731
— RENTEY a— L TEHETAEFICESNT, BATF—T 1L —AT— 252U TFO X ITHETAHZ LR
ARE T,

e TCP/IPA % w7 (Synergy’m A N TEIWET ATCP/IPAX v 7)) L L TNetXZFHTAELS—T7 L —LD

—7
o FLrFvIFRE YT (BENVTF— N—RT T EY a2 VIIFETAICP/IPAZ v ) wFEHTHELT
— 71 —ATU—7

4.1 EBNTFT— TV —ALU—TFETa—VENetXIZTCP/IPA ¥ v 7 & L THAIATe (Inc
luding the Cellular Framework Module with NexX as TCP/IP stack)

BAT =T =L U= PNt XTHH SN L5568, Tied3L B0 OFETHAATLZ LR ARETT,

o LAT—TL—ATU—7 %NetXiR— k (NSALJE) DFITHLAIATe

o BINLTFT—TL—LTU—TEIPA AKX A(IP instance) & & HIZT 7Y r—3 g VICH AT
o BANT—TL—LTU—TENetXT 7V r—3 a9 BE ELICHEAIATL

#1 TN T—T L— AU —FF V2 —LENetX R — MIMHARIATe
yY—2 ISDEZ 7 | AFZ v 7BRV—F VR
g sf el nx0 (BT —T7L—A | AL KR [Framework | —> [Networking] —> [Cellular] —> IN
U — 7 4 HNetXdh— ) etX Port using Cellular Framework |
Cellular Thread Stacks £ FREEE gy 588
Driver v [O00Ononnaan
1 Analeg v E
H-Ware 3 Audio 3
m;E Connectivity 4
ﬁg File System 3
ﬁg Graphics 4
i — Input »
ELE |2 INetwurking » I
4 BSD Socket using CAT3 On-Chip Stack on CAT3 Cellular Frarnewark 3 ICeHuIar > | Services 3
& Cellular Framework on CAT3 Modem Wi-Fi 3 LS8 3
4 | 4 INet)( Port using Cellular Framework an sf_cellular_nsal_nx I 4 MetX Port ETHER on sf_el_nx ;
& SF Cellular Framework Comrmon 4+ [DEPRECATED] Met¥ Telnet Server on ni_telnet_server 1;
4 [DEPRECATED] MetX on nx -

X6 NetXR— +2HEHTRZELT— TL—AT—FFTa—)L

2 TNTFT—T L —AT—FEY 22—V &NetX IPA VRAZ L AT IIATe

Jyy—=x ISDEZ 7 AE o PR —F R

g ip0 (NetX IPA > A K L R) Al w R [X-Ware] —> [NetX] —> [NetX IP Instance]
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Cellular Thread Stacks

Ll
Driver 3

Frarmewark 3 b
1 [|x-are »

Protocals 3
b | Metx Common onnx

» [ INet‘{IP Instance I
b | MNetXMDS

“#  Met¥ Packet Pool Instance

4 Metd Source

Metx Duo
ThreadX
LSEX

7 s
PEOD 5|16

PEOL 717

weaT =

VoL e

HOIH
*o0uT

was T2

ms =

P2z gl

wior =
ANCCUSBHS T
USBHSRREF {7

RIFSTG2 ooocoF C
176LQFP
(Top Yiew)

X7

3

N5 — T —LTU—TET a— )V ENetX IPA A HZ 2 RTHRHIALe

BTG —T VL —AT—7 BERT BNetXiR— FZ2IPA VR E  RITHBZALe

Uyy—=R

ISDEZ 7 RAE o JBN—F R

H— 1)

g_sf cellular_nx0 (/LT —
T L— AT — 7 ZfEHT SNetX

MBIAENT (IPA v AZ L A) Db, TAdd NetX N
etwork Driver] —> INew] —> NetX Port using Cell
ular Framework on sf_cellular_nsal_nx|

ALy R

Cellular Thread Stacks

2

42 g_ipl Met} IP Instance

ry

4% Met¥ Common on nx

4% g_packet_pooll Netx
Packet PoolInstance

51 Add Metx Metuark
Driver

G =

ry

Y

11
1 INemr » I &+ Metd Port ETHER on sf_el_mx

B Add Met Source
[DOptional]

4% Met¥ Common on rx

2 a4 INet)( Port using Cellular Framework on sf_cellular_nsal_nx I

4 Metk Port using Wi-Fi Framewvark on sf_aifi_nsal_nx

Pt
WL e
ry AN
I HCOUT T I
& Add Metx Source
[Optional]

W& T

213

212

Vot
AVCCUSEHS T
USBHSRREF T
AVESUEEHS [T
PUSSUSEHS —T
WERZUEEHE T

EE ]

X8 AT — 7 L—AU—INSALS % LA Te

—5OT IV r— a3 Tk, NetX7 7Y r—va UBERIRIPA A Z A (Synergy Wi-Fiks L OEther
net7 7V —a i) LEBICBALT—T L—LU— 7 BHBPADLLENH D £, HITPZ 94 7~
=l VAT PIADEED Y —r AB LY VAT g y EUTIRLET,

#4  NetX HTTPE YV =2 — VBRIV —F R

yy—2= ISDEZ 7 | RZ v 7 BRV—FT R
g http_client0 (NetX httpZ 7 | AL v K [X-Ware|] —> [Protocols] —> [NetX HTTP Client |
AT B)
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Cellular Thread Stacks P

Driver >

P o |

1 IX-Ware >| FileX » &
m ] e 4 =1
el |2 [Nenc v|#  [Protocols v @ metcauto TP
P
= Net¥ Duo v & NetXCommon onnx 4 NetxBSD Support
ol Threadx » | & NetXIP Instance MNetX DHCP Client
b= usex @ Net<MDS Netx DHCP Common
= & MNetX Packet Pool Instance NetX DHCP Server
“é @  NetxSource NetX DNS Client
Paz Wi i
== (Top VY MNetx FTP Client
o=

MNet} FTP Comman
MNet) FTP Server
MNetX HTTR Corarnan
MNetX HTTP Server
MNetX POP3 Client
MNetX PPP Carnmon
MNetX SMTP Client
MNet} SMTP Client
Net} TFTP Client
NetX TFTP Commaon
MNetX TFTP Server
MNetX Telnet Client
MNetX Telnet Comman
MNetX Telnet Server

EPAEEEELUNRYEHEECELNNRUREECEOhGALEED

e e D Ome Do

$4¢64¢060600¢0SeEeEEe

X9 NetX7 FV 44— a HITPZ SA T Vv &R AL

FE NetXAZ w7 XDEBALT—T L —L T =T ED 2 — LRI — R

Jyy—2 ISDE¥# 7 | AZ v IRV —F R

g_sf_cellular_nx0 (/L7 — 2Ly R MAIAENT-NetXT 7V Ir— gy HITPY A4 T~
7L —ALU— 7 ZfF T HNetX ~) 235, TAdd NetX Network Driver] —> [New| —>
AR— 1) [NetX Port using Cellular Framework on sf_cellu
lar_nsal_nx]

Cellular Thread Stacks ‘D

& g_http_clientd Netk HTTP Client Pl

| I s —|
49 g_ip0 Metx IP Instance 5 Add Met) Packet 42 Net HTTP Cornmon P ]
Pool P |

' ry

I I I I wemur -

@ NetCommon onnx | | 47 g_packet_poall Metd | | G Add Netx Network 47 Meti WD P

Packet Pool Instance Driver
1 Eew >I & Met¥ Port ETHER on sf_el_nx
2 | & rNet}{ Paort using Cellular Framework on sf_cellular_nsal_nx |

Y ry
I [ & Metd Port using Wi-Fi Framework on st_nifi_nsal_re
5 Add Met Source 47 Met¥ Cormrmon an rix VT

[Opticnal] =
P

Paia

Pz

Pz

Y Pl
T pain
ram

B Add Meti Saurce pam
[Optional] =

Mooe:
[ oo mae

10 NetX7 7V 7 —3 = VEITNSALE AT
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4.2 YN TFG— TJL—AU— T 2a—)VEZTCP/IPOFF v L RE > 7 T AIAT
(Including the Cellular Framework Module with On—chip Stack for TCP/IP)
—ERDT TV r—a TR, AT =R 2T 2 /VARICFEET DA F v TTCP/IPA S v 7
BN T =T =AU =7 ZlBADRERNH Y £, BT == Ry =T BV 22—V TEET X2
I BPEREINDHE. NetX AKX v 7 ESynergy’ s A FTHEA SN ERA, BLVFT—T L —AU—T B F T
T AB TP R— b= AL EBITHAIADEDO Y — 7 V AB LY VA Sy T ay R

R LET,
=3 T F o TAL Yy TIZELDBCATIO BN T — T — AT =TT 2 —/LiBIR—7 A
Jyy—=x ISDEZ 7 AE Yy TBER—7r R

g sf cellular_socketO0 (CAT3 &/ | AL v K
T— TV —LU—I DX TF TS
AL v 7 T 5BSDY v b)

[Framework | —> [Networking] —> [Cellular| —> B
SD Socket using On—Chip Stack on CAT3 Cellular F
ramework |

Cellular Thread Stacks

4| IBSD Socket using CAT3 On-Chip Stack on CAT3 Cellular Frarnework I 3 |Cellular | Services

4 Cellular Framework on CAT3 Modem
4 MNetx Port using Cellular Framework on sf_cellular_nsal_rx

4 3F Cellular Framewark Comman

=) ERREY9EERE
T o » | 100NAAARAAN
1 Framework 3 Analog 3
H-Mfare 3 Audio 3
e Connectivity 3
m g File Systern 3
x g Graphics 3
:nm E Input 3
L3
Wi-Fi 3 USE 3
4 MetX Port ETHER on sf_el_nx e

4% [DEPRECATED] MetX Telnet Server on mx_telnet_serser
4+ [DEPRECATED] Met¥ on nx ba
*0OuUT =

K11 CATIZA v F v TFARAE v 7 #FATHELNT— TV —ATU—TFETa2—)b

*4 FoF AR I ACATIOBNLN T — T L— AT — T FD a— LRI — R

JyYy—2=A ISDE# 7

AE Yy IRR—Fr R

g_sf_cellular_socket0 (CATIE/NL | AL v K
F— TV —AT— DTS
AH 7 EFERTHBDY v B)

[Framework| —> [Networking] —> [Cellular] -> B
SD Socket using On—Chip Stack on CAT1 Cellular F
ramework |

LR

Driver 4 aooonoonone
1 [Framewark » Analog (3]
H-\are b Audio 3
MEEE Connectivity b
P 32
P Crypto 3
Pt .
T File System 3
PR 3 Graphics 3
w1 —
e 2 Input 3
BLE |2 INetworking 3 I
4| 4 [ BSD Socket using CAT1 On-Chip Stack on CAT1 Ce_HuIar Frarmework 1l 3 ICeIIuIar 3 I Services 3
B3D Socket using CAT3 On-Chip Stack on CAT3 Cellular Frarmewvork Wi-Fi 3 Use 3
Cellular Framework on CAT1 Madem 4 Met¥ Port ETHER on sf_el_nx :;
Cellular Framework on CAT3 Madem “  [DEPRECATED] Met¥ Telnet Server on nix_telnet_server :
Met¥ Port using Cellular Framewark on sf_cellular_nsal_nx 4  [DEPRECATED] Met¥ on rx 21
22
SF Cellular Framewark Cammaon (5] =
LF3 ) 24

K12 CATUZA Vv F v TARE I 2ERATHIELT— T —AU—TETa2—)b

R30AN0311JU0103 Rev. 1. 03

Page 38 of 75

2018. 08. 07 RENESAS




Renesas Synergy™® 77 v h 7 —& LT — TL—LT—7

5, BAFG—T7 VL —bLTU—FFY 2—/LORE (Configuring the Cellular Framework Mo
dule)
HIEHTE, BV T =T =AU =20 &7 77— a VPR EREIEC OV THI L E Lz, AT
X, ZJL—AL U= EVa— L FOERETHED 22— LOREICOVTHIA LE T, HRORE T A —
Z ZOHERE, T 7 40 MEIZOWTEEMIZHR L CWET, Z0d, 22— FZ 5 0HEA 245
IGCTCHSDOT X r— g @A+ 52 LR A[gETd,
5.1 VT — T —AT—7 ZNetX TTCP/IPR & v 7 & L TCHE (Configuring Cell
ular Framework with NetX as TCP/IP Stack)

Cellular Thread Stacks & &
4 q_sf_el_rixll Met® Port using Cellular Frarmewaork on sf_cellular_nsal_rex
1
&
| | |
42 Metd PPP Comman 4 g_sf_cellulard Cellular Frarnewark on CAT3 Modern 4 g_packet_poold Netx
Packet Pool Instance
2 3 4
rs r rs
| I I I
42 Met¥ Common on nx 4 SF Cellular 4 g_sf_cormmsl Cormmunications Framewark on 42 Met¥ Commaon on nx
Framework Common sf_uart_comms
5 13 7 ]
s r s
I I I
1 Add MetX Source 4% g_uartd UART Driver on r_sci_uart G Add MetX Source
[Optional] [Optional]
9
Y
I |
4 g_transferl Transfer 4 g_transferl Transfer
Driver on r_dtc Bvent Driver on r_dtc Event
SCI0 T SCI0 RxT
10 11

K13 NetXZTCP/IPA¥ v 7 L LTHEHTHIELNF—T L —LTU—TETV2—)V
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FiRoXKsiciEEInTnws (1) ORET a7 ¢ (sf_cellular_nsal_nx CE/LT—T L —AT—7 &ff
M3 %g sf el_nx0 NetXidh— k) ZLLTFIZRLET,

ISDEZ 1 /87 ¢ | 77+ Ml | hE

L&

IRT A —H R BSP, A%} (Enabled) . INHIE, SSPa— RNDAPI G X

(Parameter Checking) 47 (Disabled) NHNTG A —H MR THA T a
57 4L |k : BSP DSSPEERETT, 7T U A —3 3 TS

WZ—F®EWﬁE#T%@%Q\J
—FIXINEBNCT D LB ARE

T,
sf_cellular_nsal nxCENLNF— TV —2bU—7 2T 5g sf el_nzx0 NetXd— b
4 71 (Name) g sf_el _nx0 NetXih— kA > A% > A (Port instaa
nce) M4 Rii
PPPAR & 7 %A X (/A | HAL) 2048 T, PPPOREZ v 7 A XTT,
(PPP Stack Size in Bytes) F 74 FTlE, 20481CERE SN E

T, 2—PIIEEREED = DI Z D
BEERETAIVNERDH Y £, 2—V
IR/ A SR v 7P A X %2048 L TR

R a0ERZH D F9,
£, 7] (Name) g_nx_ppp0 PPPA A % . A (PPP instance) D44
Al
PPPA L v ROELREAFT5E (1P | 3 “hit, 7r—2aU—s CHERAIND
Helper A L v K X 0 HARVVESEEC WERPPPA L ROMEEE TS, = —
TOHMENRDY 7)) , BR7RMHEIZ0 PIXT TV r—2 g ALy REZO
~ (TX_MAX_PRIORITES-1) O#ip T B LR U L-LICHERT 5 2 e
T, O b EmVMELEEZR L E RSN ET, 0. 77U r—
R a ALy RERWEBIEEICTS 2 &
t A[RE T,
FRAE 5 (Authentication Method) None Z iU, PPPOFGEEEIRT 7DD

74—V }‘T'é‘ PPPIZPAP & 7= [ ZCHAP
OFRFE, F7-1TF8EE72 L (None) TH)

fELET,
W72 hoNy KT a—)LoNy | NULL ik, #zh72 %% > b (Invalid Pac
2 (Invalid Packet Hadler Callbac ket) ZLELT B 720D a—1 v 7 (C
k) allback) T, —FITELR T >
Fea—n Ny 7 CUET D Z L nH
BT,
PAPB A v a— LNy 7 ppp_link_down_callbac | Z#id, 7L —AU—7 Mot
(PAP Login Callback) k Ha—nNy 7T, a—HiE £H

DOF SV r—3 9 TPPPY v 7 F
A~ | (PPP link down event) %
MBS A L9112, ZOa— LNy T %
HARZSA XTHZ ENARETT, 72
LxiE PPPY I RE T LT E X
W2 T r— g IFIH ATRE R R
v N —JBEA H T = — R ZH)D
BbDdZ ENAHETYT, F2id, #Y)
RHEZR ST IEEN,

PAPEREF T /' A v a— LN 7 ppp_link up_callback Tt 7= U= bt EN
(PAP verify Login Callback) Ha—Ny T4, 22— %, PPP
VoI T T AR NERET S LD
Wy ZOaA— )Ny P ERAEA R
THZENARETT, —HF X7 7Y
=g VBT EIZa LNy AL
AN A< A XT5HZ ERAEE
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ISDEX 1 /85 4

| 74 ME

(AE

it}

‘a_‘O

Ty L fEa— Ny 7 S
(Get Challenge Values Callback)

NULL

ZAuiX, FMFFECHAP (Authentication CH
AP) D a— LN 7 T9, :L—‘H‘Z))
FECHAPODfE H % 2 ﬁ—é Sa. T 1/
VIUMBERLET A L) a— Ny s
a—T 4 ‘/7?5%%75”@ DEF,

VAR B — Ny 7 G
(Get Response Values Callback)

NULL

Z ik, EREFCHAPOD =2 — LNy 7 T
J, —WRERAFCHAP O & v 52
D56, VARV AEENET D LD
WZa— N Ry Jka—F 4T HH
ERHY ET,

FRREa — Ny 7 B
(Get Verification Callback)

NULL

Z UL, FEEFCHAPD 22— LRy 7 ¢
¢OJ~#ﬂmﬁwwwﬁm%ﬁ%¢
}:)i—EI/\ muuﬁffﬂﬁ—g—éi 9 Z— )b
Ny7%3%74/7¢éZE#%D
9,

7—H)VIPvdT KL A (XYY Fs
W r~EFEAHLET)

0,0,0,0

PPPIIARA » b —RA v F 7 a o
JV (point to point protocol) T,
ZHUE, B—BVIPT FLARRE S
NWAHSGETY, 7272, PPPIZ, 2D
74—V RI20,0,0, 023N E4R S -5
Bz Tl (peer side) BAIPv4T KL
AEED Y THE T a bt L E
7,

E7IPvaT KL A (KUY FE5I2h
Ve EERALET)

0,0,0,0

L, =—FNET (peer) DIPT K
LAZEIY B THTL—RAFRAHF (pla
ceholder) T4, LT —7 L —AU
— 7 DA, PPPY 7 AT BT
FEDIPT RLARF—ERFEENG
"IN GE, FOIPT FL A% Z
ZTCEIDYTEHZ ENARETT,

EROKIBIZRE#H N TWSE (2) O

Bt~

IET BT 4
RLET, REVa—ANEMSNDTZD, 22—

4,-,_‘,_:_,

(configuration property) (NetX PPPHLi®) Z LI FIZ
IRECETEZMZHMEILIH Y /A,

ISDEZ & /%7 ¢ | 77+ ME | A

£ Y 2 —/WNetX PPPIiE

A g_nx_ppp_common0 PPPILi@E < = —/L (PPP Common M
odule) M4 Hij
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5.1.1

BATF—T =BT —7F T 2—/VCAT3/CATIET LT /5A A KT A N E (Cellular

Framework Module CAT3/CAT1 Modem Device configuration)
EFRRoOKIBIZERE#HINTWE 3) ORETa )T 4 (CAT3ET LDg sf_cellular0E/LV T —7 L—LA U —
7)) ZUTFIGRLET, AEV 22—V TiE, ETLETVL—LU—T~DAf U F T =2 — A BB DOHKRET

—é—o
ISDEF 1 235 ¢ | Fo 40 ME | M
37

INT A — Bk
(Parameter Checking)

BSP. &%) (Enabled), &
% (Disabled)
74/ : BSP

ZHBIE. SSPa— RDOAPI N HJE X
NWANT A =B EWRTHA T a
DSSPHERETY, TS r—va v
TSSPa— ROIBINMER N AT/
B, =PI nrE,HCTH &
MNA[FETT,

FFy TRAE IR — |k
(On—Chip Stack Support)

A7%h(Enabled) . ) (Dis
abled)
F 74U b

INHEOF T a NI TF T A
&7 OBPUHEH S ET, NetX
2By BPMEREINDEHEE, 2k
BT HMENH Y F7,

£ A (Modem)

CAT3D 4 — TVSG, TEUG
CATIDH4E — GELS3, WML
4

i, 77V r—va A
XNACATIEY =2 — /L LCATIEY =
—UZHES L ET LRINTT, LTEN
v RIZES S Mk ek, 93—
w7 E) TR U T, A FEDCATIE
FAFEIICATIET ADRMEH SN E
R

CAT3/CAT1E T ADg_sf_cellular0k

NFG— T —AhT—7J

A il

g sf _cellular0

TILT—FFLADA L AL AL,

SIM PIN (SIMO7 > v v 7 I & | 1111 SINET 1y 74 572 DSIM PI

nEF) N, SIMDT w1 7 BB E
ZITRETDHIENAEETT,

SIM PUK (SIMDO 7 & 7 [T & | 12345678 SIMEZT a7 3 5HSIMN—Y F )L

ET) Ty E— SINDT a7 MR
VRIS, T TRETLHZEN
AIRETT,

B AN — 2 0 B A L — 2, Erlisoy;
B, FF LMFI~EDIEIC AR L — 4
EEATLET,

B A L —Z 1O LR 40422 F A — X 1OHUEA

B AL — 2104 TR e A — S OARTEX

AL —Z 2004 i 40422 F R —F 2084

B A XL —H 204 i HE F L — X DA R

A~ L — X 3D 4 40424 F N —Z30HE4

B AL — 304 i e A — S OAREX

B AL —ZAD KR 40422 F R —F 4D

B AL —Z 4D 4R HE A —F OAREX

B AL —Z 5D 4 R 40424 F L — 25 DHEAL

B AL —Z 504 R Bl A= F DARTEX

FRL— 2 RIRE— R EE HEYE 723 FE AN — Z@IRE—
e

F XL — 2% (FEIE— RiER) 40422 FHE— ROAXL—Z 4

FA_NL—2 B (FEE— NE& | #E FHIT— FOAR L —Z AR

)

BA DS = FHARY —(Time Zo | A% X v BT — 712 X DR
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ISDEX 1 /85 4

| 7741 ME

]

ne Update Policy)ne Update Poli

FRT—F 2=y )
(Receive Data Callback)

sf_cellular_nsal_recv_c

allback

SfRHE DTNy 7 B

Turva=r s a—nnNy s
(Provisioning Callback)

celr_prov_callback

YILT—N— R T E 2 — /L%
Iuvrya = 4RO a—)v
Ny 7 B

TP R, AR fEixo~ (T
X_MAX_PRIORITES-1) O#iFH T,
0D i & i VMESEEE 2 R L £,

PEERF 2 — YA X (A NHALD) 256 ZET—HDOT—HFXa—HF (X

(Circular Queue Size in Bytes) (A RHELD) , ZHUE, BT —
ET LN T—HEZETDHEHD
T—=H Ny T A XTT, 266/
N3 T 7 40 T, MERKRO
A4 X T,

SFilfg 7 L —AU—27 ALy RA% | 512 WEHEE 7 L — LT —27 AL v KD

v 7 YA X (SF Communication Fram 2By YA X, BILTFT— TL—LA

ework Stack Size) U— 27U TVEEICEET L —
LU= BFERALET, VERIEE
D AR > 7P A RF5123A hTY,

SFlfE 7 L—LTU—27 ALy RO | 5 WEZ7 LV —LAU—7 ALy ROMESL

i

TN T =N Ry =T EYV2—L Y
v M AT (Cellular Hardwa
re Module Reset I0 Pin)

TOPORT_PORT_10_PIN_05

Uty Mg+ & L TERZILSGPI0
i

5.1.2 BN T— TV —ALTU =TV a2a—NANry NP —VERE (Cellular Framework Module
Packet Pool configuration)
ISDEZ 1 /%5 ¢ | 77+ ME | W&

£ 2—/)lg packet_pool0 NetX/X4ry RS —)V A VAH VA

(Number of Packet in Pool)

44 i g_packet_pool0 Ry NP —vDA v AE A

Ny YA X (A N EAL) 128 Ny FOYA X (A NELLD)

(Packet Size in Bytes) X, PPPYT y KDY A XT
‘j‘o

T —ILIND Ry Nk 64 T—IVIND Ry S

Rk S T W1 LR R D 44 i
(Name of Packets in Pool)
packet_pool_init0

packet_pool_init0

N7y T = I B D44 AT

H B #{l (Auto Initialization) FEEA) Xy MR B B ATk
ISDEZ 12 /%5 1 [ 77+ 0 M E | &
nxDE Y = — /L NetX3H

AR S LT WML BA % > 44 il
(Name of generated initializatio
n function)

nx_common_init0

Net X3 D)1/ B %K

B #h#)#{k (Auto Initialization)

A %5 (Enabled)

NetXdt:i@ > B B ##1k
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(Parameter Checking)

(Desabled)
=7 )Lk : BSP

@
IRT R — F R BSP, %) (Enabled), %) | 2 b1k, SSPa— ROAPINHE X

NDENTGA—REERBT DA T3
Y DOSSPHERE T, T U r— 3
> TCSSPa— R OBMNFEFE I AN/
A, a—WIonaECT 52
EMWARETT,

JV—RFASIF 22— A X (431 b
7—RK)

(Read Input Queue Size (4-Byte W
ords))

15

BEZL—LU—I R T —
R CRELTE 531 MK

sf_uart_commsDE Y =—/)bg sf comsOBET L —LbT—7

4, Hif (Name)

g_sf_commsO

BEITL—LT—T DA AHF A
4

AR S VT WL BRSO 44 il
(Name of generated initializatio
n function)

sf_comms_init0

AT 4 7L — 2 TARSNZEE
FIH BRI D 4 il

H B k. (Auto Initialization)

A% (Enabled)

WERH LS B Bk
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5.1.3
guration)

ARKETIE, BLT— =R 2T EVa— L E@BETHELT—T L —L T — 7 OUARTHRE

A L9,

F: INHOFEY 22—/ (r_sci_uart, r_dtc) OFTEIZ

TATFG—T L — AU — T FY 2 —/)VUARTERE (Cellular Framework Module UART confi

IZ2OWTEELL

B 2REMIC OV T, AEDOZBFROEIZ

EHENTNWBEY 22— A K Module Guide) Z#BMR L T 7Z& 1,

> 7 %/ : BSP

ISDE 1 /%5 1 [ 77+ MiE | A&

£\

SR EBRTSEN &%) (Disable) RTSENMED A 2L, L,

(External RTS Operation)

212 (Reception) A% (Enable) UARTSAE DF DML B2k

2%(Z (Transmission) A %5 (Enable) UARTIEE OF L, HEshib

IRT A — A R BSP, #%)(Enabled) . ZHBIE, SSPa— ROAPIMLIESND
(Parameter Checking) 5 (Disabled) IRTRA—=R BT DHA TS 3 DSSP

WRETd, 7 U —3 9 TSSPa—
ROBMHERNARE 2GE, 22— id 2
NEWINZTHZ ENA[EETT,

r_sci_uartDE Y = —/bg uart0 UART KT A

%57 (Name) g_uart0 UART R A 7 A > A B AD 4 Hi

F % /L (Channel) 0 BT — FT LITHERE S H72SCT UART
DF ¥ FNVEE

R —1 — |k (Baud Rate) 115200 T F— EFLEDOUARTBIEDR—L
— b

7 —4 £ b (Data Bits) 8t UARTEIRDOT — % vy MNK

XU ¢ (Parity) 72 L SNUT 4By MR B E IR
L

Z kw7 E > b (Stop Bits) ey k Ay TEy MK

CTS/RTS334R (CTS/RTS SElection)

RTS (CTSIZ#ERN )

RTS/CTSEEIR

=PI Lo TCEEINADUART 2 —
IV 7 BB D 44 Rl

NULL

2—HFIZ L TE
v 7 B

FKEINDBUART — LA

7 a7 —A(Clock Source)

W2 7w 7 (Internal
Clock)

rnaw Y —RAER

SCK¥mFmnHDR—L—hrma v
H7) (Baud rate Clock Output from
SCK pin)

%) (Disable)

SCK T B DR — 1L — 7 1 v 758/

A — bty M (Start bit det
ection) M BTN Y = v (Falling
Edge)

MBTFRY =y Y (Fall
ing Edge)

AL — By M=y ¥
(Start bit detection Edge)

rupt Priority)

J A A7 (Noise Cancel) M%) (Disable) VB ) A XBRERD )
(Jitter Noise Cancel Enable/Disable)
By hb—hEY2b—3 3 A% | A%)(Enable) By hb—hEV2b— 3 VA8
(Bit Rate Modulation Enable) 2 (Bit Rate Modulation Enable/Disabl
e)
ZAEENV AL EICHE Receive Inter | L2 T — X ZAGEN 0 IAIME S E
rupt Pr1or1ty) (Data Receive Interrupt Priority)
EEE| Y IAIESCE (Transmit Inte | BEILE2 T EAGE D IARB I E
rrupt Priority) (Data Transmit Interrupt Priority)
E(EE TEID IASEIE B2 BB TEI D AL E
(Transmit End Interrupt Priorit (Transmit End Interrupt Priority)
y)
T 7 —E Y IAHESE (Error Inter | LA T 7 —E| ) IAI S

(Error Interrupt Priority)
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ISDEX 1 /85 4

| 774 ME

[WE

it}

IXNT A — 2 iR (Parameter Checking)

57 %k (BSP)

ZHBIE, SSP— RDAPIN S JE
SNDINT A =R BT D4
v a U DOSSPHERETY, T r—
¥ = CSSPa— KB MfERR AR
oA, 2—VFix Iz 8\
52 ENEEETT,

Y7 by = T L#E) (Software Start)

M7 (Disabled)

SRR E) (V7 b =T
&) AN/ M%) (Transfer functi
on start (Software start)) Enabl
e/Disable

DICRY X T —TNalfFET5 0 &7
v = v (Linker section to keep DTC vect
or table)

. ssp_dtc_vector_tab
le

DTCORY ZF—T )L

r_dteA X2 hSCI0 TXIDFE Y =—/)bg_transferOfinit K7 A

ss Mode)

4 7if (Name) g_transfer0 Rk DA v A X A4
E— F (Mode) i % (Normal) DICT — A HREDE— N
$iz1% Y A4 X (Transfer Size) 134 b R A X

HRE9ET R LA — K (Destination Addre | [E7E (Fixed) Rk D7 R AE— R

215507 R LA — K (Source Address Mo
de)

A7 U A b (Iner

emented)

HREL T R LA — FiER

U &' — NEIK (Repeat Area) (HHE— KN
TIHEALEEA)

#5157 (Source)

| Y IALHE (Interrupt Frequency)

FTANTOEERIZTE
-

RSN A v & (Destination Pointer) NULL RIEIEARA v ¥

BRETTAR A > # (Source Pointer) NULL AT A v

#5152 (Number of Transfers) 0 HREE

71 v 7 # (Number of Blocks) (Zuw7Z |0 7 7K

E— R TORAERTT)

EENEK (Activation Source) (IRQZAZN | A X hSCIO TXI EEER

T AMERH D F9)

H #5%h{t (Auto Enable) False EETESESI9

21— )LXy 7 (Callback) (V7 h 7 =7 | NULL a— LNy 7 Bk

B TOHLEHNTT)

ELCY 7 b =7 A Xy NEID AZBEIRE | %) (Disabled) ELCA X2 NI 0 JA BB
(ELC Software Event Interrupt Priorit

y)
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5.2 BSDY 4 v hizkBEANT— T —LTU—7 OFRE (Configuring Cellular Frame
work with BSD Socket)

5.2.1 YN TG— T — AT =T a2 —NVF U F TS RAY v IR E (Cellular framework mo
dule on-chip stack configuration)

Cellular Thread Stacks LE E]|

& g_st_cellular_socket) BSD Socket using CATI On-Chip Stack on CAT3 Cellular
Frarmewmark

1

Y
I

4 g_sf_cellularl Cellular Framewoark on CAT3 Modern

A
I I

& SF Cellular 4 g_sf_cormmsl Cormrmunications Frarmewark on
Framewark Common sf_uart_comms
3 4
Y

|
4+ g_uart) UART Driver on r_sci_uart

A
[ [

& g_transfer( Transfer & g_transferl Transfer
Driver on r_dtc Bvent Driver on r_dtc Event
SCI0THL SCI0 R

& 7

M4 FrFoTREIEERTIENT— TL—ATY—TETa2a—/VORE

5.2.2 AT —T VL — AU —FEY 2 —/LCAT3/CATLIET LT XA AR FE (Cellular Framewor
k Module CAT3/CAT1 modem device configuration)

* 2 F v FAK w27 (On—chip Stack) ZFEHT 51N T —FFT L% E (Cellular Modem configuration) if, N

etXAZ v 7 AT HEN T —ET LAREICHT2FMARELF LT,  FEHICOWNTIE, REDH

5. L1ZZRLTLLEEN,

5.2.3 TN TFG—T VL — AU —F FE Y 2 — VUARTERE (Cellular Framework Module UART confi
guration)

FrF T AL BHERTLEALT—T L— AU —7 OUARTREIX, NetX&EHEHTHELT—7 L —L4T

—Z OUARTEE LR L TY,  FEMIC OV L, BEDS. 1L.3EAESH L T ZEW,

5.2.4 BN TG— T —AT—TED 2 — UEKEERE (Cellular Framework Module depende
ncy layer configuration)

SFELrT—7 1L —AU—27398 (3) . g sf commsO (4) . g uart0 (5) . g transfer0 (6) . g transferl

(1) OFEL, NetXZHHTHELT—T7 L =AU —27 D) X MIEHEINTWEREICBTVET, %

TE & T OFBPAOFEMIOVWTIE, 5. HHZSR L T 720,
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6. 7V —aronrid—71—bU—FET 2—/LOEMH (Using the Cellular
Framework Module in an Application)

AIHE TONENDL, TV 22— /L THH A RERBEREICIS L C2HBEO HIETEL T — =NV =27 EV 2 —
NEBRETEDLI NN LK,

o X v hU—Z7@[ZICNetX A # v 7 (NetX stack) ZTCP/IPA X v 7 & LT 5L
o Xy hI—J@IEICA T v S AX v 7 (on——chip stack) ZTCP/IPA X v 7 & L CHEHT 2 ik

YN T =T ADNNetXT SV r—varra harttbiERAEINDIGE, a7 4 7L —HiIkLT—
TL—LU— 7 FEHATLH Ry hU—27R— bk (Network Port) DIBIRA 7 g 2L ET, 2 b
TH5aLT7 4T —FDA Ty T ay MEFOFEMIL, 4ETHBALTWET,

7. BAVFG—T V=AU =IOV a—NT IV —arFuad 7 k(The Cellular Fr
amework Module Application Project)

ARIETIX, AT 7V r—var A RICHIGT A7 7V r—yvar7ay=7 MZOWCHBALEYT, £
7. T—X%T 7 F vy DM, TOarR—x2 b, RTE (configuration) DFEH. ==— N (code organiz
ation), BIR=2—V 77V r—r g a— RZoWnThitBA L E7,

UToOMTIE, 77V 5= a7 —%7 7 F ¥y ME L ZOT7T =2 7n—2R L TWES, AT,

Y= RTu NS E =Dy NT— T ~OEgE . LT — SR A OPPPHEG: (PPP conectivity) & & b
WCRLTCWET, 77UV r—varTE0—E8E LT, ping’¥7 v k (ping packet) NP —E AT A &

—DFy hT =7 TA v H—Fy MIBBI L T — 0 bpingl b CTRAETFZRLTVET, K77V 7
—Ta VT, =R —RIPT R A Zpingx FEITT D &, Synergyfll CINENZEINET, EFep
inghttZ (ma—) X, Xy hU—ZIPEEICH LT T—EHEN 7o Y g = 7 (provisioned) &7z
ZEERLET,

Framework

NetX® PPP
Cellular Framework
&
ThreadX . )\/

RTOS
SSP Supplemental CAT3 Cellular
Device Driver

nppication | (@

Network

. o
/|
& ) /’ Internet
/ S
B
%
a

—
1 y - % \

— y i
Synergy MCU S b 4 %

Server

15 E®AF—TL—bU—2TFTFY I — g OBE
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7.1 ®¥AFG— TV —2 a7 02T 7 —%7T7F v OBEE (The cellular ap

plication software architecture overview)

Applicatiun Cellular Thread - Console Thread

' I
! |
I Cellular |
I .
|
ICDI‘iI‘iEEtI\I‘It‘,’ v |
: NetX® | Console
Framewaork I NSAL PPP : Framwork
' |
' |
| L |
| - -
| i t
Thread}{ﬁ I Cellular Framework | SEAISINESEEH
| | Framework
RTOS l |
|
T
; ¥ T
55P Supplemental | CAT3 Cellular |
| Device Driver :
l
T
T ¥
I -
HAL | USE Device
|

BSP

Synergy MCU

K16 ®BATF—TFVIr—arvl 7 NUTT—F%T7F%

TV — g VNN TFDO2o0 2 —HFEFHEA L v R (user defined thread) THERR S L E T,
1. == Y—)LAL v K(Console thread)

2. LTI —21L v F(Cellular thread), ZMDAL v R&ZFOMEEDOZEMIZ. Hx DAL~ FOHETHA
LET,

7.1.1 oY —)LA L K(Console thread)

A=Ay RIZT AUV —arDa—F A o 27— AWSELBLES, ZOa2—HF A 27
— A TR, TV —3a v Z2FITT 572012, Tera termE IR a Ly Y —L 7 F Y r— 5
ERNLCT IV r—varybdET52 ERAMETT, av Y — L ALy RiE, a~vr RI4 AV ¥ 7=
—Z (CLI) ##ftd2b=2 vV — 71 —25T—7 (console framework) ZfEHLF4, =2V —/L 7L —LA
T—O AV TTARNTIF%IZED, 77V r—arOCLIA=a—bawr FRBMENEST, 22T
L, BT =B CRHL2PingT 7Y r—3a U ERFGET AL O ICCLIN I A G~ A RSN TWES, v
V=LA Ly KL, a<y ROa—F AS)T—# (user entered data) #%E9 25 L, a—nA Ny 7 ZN
HLET, Fa~vr Roa— A"y ridavy Rr—2 0B LET, A7V r—varTiEk, 22T
—F2 Iping 8.8.8.8] (pinglZa~> KTY) EANLEEE, 8.8.8.8lIping=~ > KDF|4k (argumen
ISR Y F9, BN S TSN B L, av Y — L ALy RiZA v EB—F% 2 — (nessage queue)
ENLTELT—ALy RIZT—4#%Z2&ELET, 2—PFA ¥ T72—ABLVavr RIAf A48T
T —ADAF v T ay bEUTIORLET, PCEDO@IEIZUSB CDCTEITENET, v /— 7L —
LU—7 LHEETHa =L ALy ROAT v v ay hEUTIORLET,
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i

m

47 g_ush_interface_desc
“edcacm_0 USBX
Interface
Configuration

ry

42 USEX on wx

ry

5 Add Transfer Madule
far RX
[Recommended but
optional]

5 Add USEX Source
[Optional]

Threads & &  Console Thread Stacks
= HAL/Common
q_ioportl/O Port Driver on r_ioport 4 g_sf_console Console Frarnework on sf_console
g_fmi FMI Driver on r_fmi
_elc ELC Driveron _ele .
@ Cellular Thread
_ip0 Netx IP Instance
g.cellular_queus Queus 4 g_sf_comms Communications Framewark on sf_el_ux comms
q_cli_event_flags0 Event Flags
& Console Thread
a_sf_console Consale Framewark on sf_console
42 g_ux_device_class_cdc_acm0 USBX Device Class CDC-BCM
Console Thread Objects 8 T
&Y Add USBX Device 48 USBX Device Configuration
Class CDC-ACM
Source [Optional]
I
48 g_sf_el_ux_dee_fs_0 USBX Port DCD on sf_el_ux for
UsBFS
ry
T
%9 Add Transfer Module
for T
[Recommended but
optional]
Summary | BSP | Clocks | Pins | Threads | Messaging | ICU| Components
Problems ) Tasks B Console [ Properties 52 [ Memory Usage @ Smart Browser
Console Thread
Settings  Property Yalue
4 Thread
Symbol console_thread
Hame Console Thread
Stack size (bytes) 2048
Priority 4
£uto start Enabled

Time slicing interval (ticks)

1

X117

N

1

ayI—LALy RBIRay V) — A7 b—AU—JaViR—RV NODRAFvFavk

TV r—ar~Day ) — L7 L—AU—7 DBMEB LT A —FOFREICET B MOV

TiE, AZOSEFEROBICTHEH I TWEE 22—V A R RFa A2 MO Console Framework Mo
dule GuideZmZH L T EIV,

oY= NVALy RIZLTCary 74 0 b—43EkLlca— FBLIMary Y — L7 L —AU—JEFDa
— RFlZsynergy_gen/console_thread. c/hi2dH VY F£4, = —HP BN = — Kisrc/console_thread_entry. ciZd
NEFT, a2 RIS A FTx—ADa~v REZFDa—)L Ny Jldconsole_thread_entry. cildh D =2

. COMZ23:9600baud - Tera Term VT

=nREnl X

File  Edit

help =

| |
— I“\ Tj—o -

Setup  Control

NRenesas_Synergy>l]

Window Help

Uersion 1.8.8

Hit 7 to show command list

Cellular Met® Sub Menu
the help information

Renezas Synergy Cellular Application Example

Wait till the Provisioning is completed

Ead
Ead
* CLI is Locked while the provisioning is in progress
Ead
Ead

Provizioning started ....Wait upto a minute
Provisioning in progress...
Provisioning Successful
PPP Link is UP
Renezas_Suynerguyl?

Reneszas_Synerqgy Help Menu
Cellular MWeth :
Prints

[%]18

A= _R—=ZADCLIEEHT 52— A T2 —RA
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7.1.2 vNVFG—T Y — a3 Ay K(Cellular Application Thread)

a T 4 L —ZIZk o TAEKRINTZ=2—F (cellular_thread. ¢/h, common data.c/h, BLNRN7 L —2LT
—Ja—R) &, FNEEETLEZEALT—T TV S —2 g3 AL v K (cellular_thread_entry.c) 1%, &
NTG—=T TV r—varE Y LET, AT —T L —LU—7 LHEETHIPA LV AX AL, ary T 4T
L—Z 2 ko TEMEND L, PPPRE v 72T L—ATU—7 O— e L TCHABIARET, £7-. NSALB X
RNENLT—F A A RTF A 82— K (Cellular device driver code) bLAIALET T, KA L v Kb HE)
Rl Enza— "Rt —ow#bZ2HEY LE9, (cellular_thread_entry.c) (Zx—W¥NBIM L=
— FiX, EIZF7—F 8 & IOP pingZ YT 5720, Ping® KA —HFNR AT L7z T U v 7IPT RLX
IZEE L., PinglbB 2R LEST, Y= ALy REDA Ly FEBEIZA v E—YF 2 — (message
queue) # L THTONET, AvtE—UR%EIhdE, BAT—T TV r—va ALy NiZAYE—Y
PAER L, 2 —REOHREE FIT T DA MO LET,

LT —ZALy RO—BEL LT, AvE—F 22— (g cellular_queue) BLOCLIA X b7 57 (g cli
_event_flags) PMMERSNET, ALy RAX v 7 IZH LA DEY 22— VOKEITOWTIE, GHETHEL

<HHALTWET, =2 —PIFEEE (configuration) 2L CT 7V r— a v EEAERT 5 Z & NA[EET

T, —HOar T4 L= FEVa—VIA T THY ., fERENET T r—va TSy a v
DEFITRH>TNET,

Threads £ = Cellular Thread Stacks &
SIHAL/Cammman — .
g_ioport /0 Port Driver on r_ioport 4 g_ip0 et IP Instance
a_frmi FMI Driver on r_fmi
q_elc ELC Driver on r_elc ..
& Cellular Thread
g_ipl NetxIP Instance I I = I
cellular_queue Queue
g:ch_eve;tciﬂagsUQEvent Flags 4% Met) Common on nx 42 g_packet_poold et 4 g_sf_el_rx0 Netx Port using Cellular Framework on sf_cellular_nsal_mx
e Packet Pool Instance
&2 Console Thread
g_sf_console Console Frarmework on sf_consc
ry ry ry
I I I I I
d il D 54 Add Met Source 42 MetX Comman on nx | | 4% MetX PRP Commaon & g_sf_cellularl Cellular Framewanrk an CAT3 Modem | | 42 g_packet_pooll Met) |
[Optional] Packet Pool Instance |~
Cellular Thread Objects £
@ g_cellular_queue Queue - - - -
® g_cli_event_flags) Event Flags I I I I I
% Add Net Saurce 42 Metd Comrnon on e | | 4 SF Cellular 4 g_sf_commsD 42 Metd Compnon on
[Optional] Framework Camman Communications
Frarmework on
sf_wart_comms
ry ry ry
I I I
& Add Netx Source 4% g_uart UART Driver & Add Netx Source
[Optianal] an r_sci_uart [Optianal]
qd 3
Summary | BSP | Clacks | Pins | Threads | Messaging | 1CU| Companents
Prablems J& Tasks ) Console [I] Properties 52 [ Memary Usage @ Srart Browser
Cellular Thread
Settings Property Value
4 Thread
Syrmbol cellular_thread
MName Cellular Thread
Stack size (bytes) 2048
Priority 5
Auto start Enabled
Tirne slicing intersal (kicks) 1
S = ~ Sy
X19 EBNVNTF—RALy FEEDORE
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Threads

& |

ﬁ%H.&LHCDmmDn

& Cellular Thread
g_ipl Met} IP Instance

q_ioport IO Port Driver on r_ioport
q_frmi FMAL Driver an r_frmi
q_elc ELC Driver on r_elc ..

g_cellular_gqueue Queue

m

| g_cli_event_flags0 Event Flags |

Cellular Thread Objects

&

@ g_cellular_queue Queue

i| g_cli_ewent_flags0 Event Flags

[ ] Properties 53

Summary [BSP | Clocks | Pins | Threads | Messaging | ICU | Components

g_cli_event_flags0 Event Flags |

Settings Propery Walue
Marne CLI Bvent Flags
Symbol | q_cli_ewent_flags0
K20 EBAT—AVy FANUITTFTLEZDORE
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2 Y — )L AL K(console thread) & /LT —AZA L v K(cellular thread) & D THEEZITHI A v E—
VHx 2 — AT OREDFHEME TH2UIRLET, Ay =% A X163 MIOE RSN TVET,

Threads @ ,D

EHALE’CDMMDH -
g_ioport IO Port Driver on r_ioport
q_frni FMI Driver on r_fimi
g_elc ELC Driver on r_elc ...

i Cellular Thread
g_ipl Met: IP Instance

[g_cellular_queue Queue|
g_cli_ewvent_flagsl Bvent Flags -

m

Cellular Thread Objects = i

@ |g_cellular_gueue Queue |

@ g_cli_ewent_flags0 Event Flags

Surmnrmary | BSP | Clocks | Pins | Threads | Messaging | ICU | Components

[ Properties 53

|g_ce||ular_queue Queue|

Settings Property Walue
Marme Cellular Queue
Symbol q_cellular_gueue
Message Size (Words) 1a
Queue size (Bytes) T}

M2l EBAS—RLy RAvbE—UFa—bE0RE
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IPA v AR AL, TCP/IPA % » 27 (TCP/IP STACK) 71 =7 MIETH L IR ESNET, TCP/IP
—RE7e v/ MIEELTH, IMPOLNENIZY T, FOMOTXCTHOT e havi, HEOY
VINT N = a VI BERWGATE, AN F9, Fi2, IPT KL A192.168.0. 21X 7 /v b
DORETTHN, ZOIPT RUAIEHINET A, PPPEEFHES. 7 1 & X (PPP establishment process) i%.
BEOTZOIZETOIPT RLAZEAELET, HOpb 7T —XBEIX. BT (peer) MOLEITSNDHIPT KL

ATHAELET,
Threads & & Cellular Thread Stacks & &
& Cellular Thread - pr— i
g_ip0 Netx IP Instance ‘:17|9_|r3[| Meti IP Instance

g_cellular_queue Queue
g_cli_event_flags0 Event Flags =

4 T 3

m

Y

Cellular Thread Objects &

@ g_cellular_queue CQueue
& g_cli_event_flags0 Event Flags

42 Net¥ Common on nx 45 q_packet_poold Metx
Packet Pool Instance

4 q_sf_el_red Mety Port
using Cellular
Framewark an
sf_cellular_nsal_nx

¥ .Ig ¥
4 I 3
surnrnary | BEP | Clocks | Pins | Threads | Messaging | ICU | Cormponents

[C] Properties 52 ™~ = 8
|9_ip0 NetX IP Instance
Settings Froperty YWalue
Information 4 Module g_ip0 MetXIP Instance

Mame g_ipll

IPwd Address (use cormmas for separation) | 192,168,0,2

subnet Mask (use comrmas for separation) 255,255,255,0

IP Helper Thread Stack Size (bytes) 4096

IP Helper Thread Priority 3

ARP Enable

ARP Cache Size in Bytes 512

Rewerse ARP Disable

TCP Disable

upp Disable

IChP Enahble

IGhAP Disable

IP fragrmentation Disable

Mame of generated initialization function ip_initl

Auto Inttialization Enable

K22 EBATFT—ALy ROIPAVAZLURAEFDORE
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BESNTIPA v AZ 2T, WL ODDIEFERE NetXd@R Y) 27y 7 MIEB LET, =—HFi%
NetX3tim (NetX common) (Zxf L T HERET HMEITH D FH A,

42 |Net}{ Camman an nx|

O] Properties 532 o ¥ = 0

|Net]( Common on nx|

Settings Property Walue

e 4 Module Nets Carmrman an mx

Marne of generated initialization function  nx_common_initd

Auta Initialization Enahble

23 BT —DNetXIL@ L FDOHRE

IPA v AR ZNIEAF N> T —)b A o AKX A (dependency Packet Pool Instance) HECE LE4, ¥
ry b ARXENRTy NRIZZZTT ) r—v g VSR TRESNE T,

4 [g_packet_pooll Metx]
Packet Pool Instance

] Properties &3 4t~ = 08

|g_packet_pool0 NetX Packet Pool Instance|

Settings Property Walue
Information 4 Module g_packet_pooll MNet Packet Pool Instance
Marne g_packet_poalld
Packet Size in Bytes 2048
Murmber of Packets in Pool 32
Marre of generated initialization function packet_pool_initl
Syt Initialization Enable

K24 EATF—DNetX’¥7ry hF—INEFDORE
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LT — 7L —2ATU—7sf cellular_nsal_nxi®x € (configuration) 27 7 U 77— g MG T D Net XA
—  (NetX port)iZ. ATORIIRT L IBY TF, PPPORLZ v 713204854 h & LTHRESNTWVWES, =
—Y%, PPPY 27 7 w7 (Link UP) B L OPPPY 7 Z 7 (Link Down) D 2 — L X 7 AR IEST D4
TarvEAATEET, Inbix, TV A= a LY Ty A2k (Link UP event) 7~
XV 7 #A4_2 k(Link Down Event) 7 7V 7r—3 g U TS ABRICENLBET, o—b LB X
CETDOIPT R Z130,0,0, 00 F FIZ/R>TWET, DFV | LCPLIPCPOR T — a UNIEFIZET
T5 &, BT (peer) T —A/MAIIOIPT KL AZEID K TET,

$|g_sf_e|_nxﬂ Met Port using Cellular Framewark on sf_cellular_nsal_nx |

[C] Praperties &3 o = 0

|g_sf_e|_nx0 NetX Port using Cellular Framework on sf_cellular_nsal_nx|

Settings Property Walue
Information 4 Common
Pararneter Checking Enabled
4 Module g_sf_el_nx0 Met® Port using Cellular Frarnewark on sf_cellular_nsal_nx
Marme g_sf_el_nxl)
PPP Stack Size in Bytes [2042
Marrie g_nx_pppl
Mummerical priarity of PPP Thread (Priority must be lower than IP Helper thread), 3
Authentication Method Mane
Irvvalid Packet Handler Callback MULL
Link Down Callback ppp_link_down_callback
Link UP Callback ppp_link_up_callback
PAP Login Callback MULL
PAP Werify Login Callback MULL
Get Challenge Yalues Callback MULL
Get Responder Values Callback MULL
Get Werification Callback MULL
Local IP4 Address {use cormmas for separation) 0,0,0,0
Peer IPw4 Address (use cornmas for separation) 0,0,0,0

25 EBATF—DNetiR— FEFDOHRE

42 |Net}{ PPP Cu:umr‘nu:un|
s
i Properties &3 - v o= g
[NetX PPP Common
Settings Property Walue
Tnammetiam 4 Module Net? PPP Camman
Mame q_nx_ppp_commaoni |

X26 /AT —DNetX PPPILE L FDHRE
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AT —FTF LAEAOHREIL., LFOK2ITBLOM28IZRT LI ICHRESNET, KT 7V r— g 0 Tff
HENDZET LT, TSVG (RTAV vy NT—27 O CAT3ALKTE) . GELS3 (CATLIE KRR T 1 YV v
Xy hT—27) T, thOETFLREHINHBEEIIL, TS L TREEZITHILENRH Y £, &5

(2. SIM PIN, AL —44, BIOZOBAL Z 2 CHRENARETT, Znbid, B4 —5
2L EOGHIIRENH Y 77,

DEEX, 77V r—varny/aeya=r B8R0 T —Z WA XY NELBT H7-200%Fa—L
2N 7 B9% (Receive Callback function) & 7w vy g =12 a—n 3y 7 B8 (Provisioning Callback fu
netion) bigflt L4, A7 7V r— 3 OBy 7 7 (Circular Buffer) (351254 k& L TERS L
TWEd, BELF7—FF LU Ty k(Cellular Modem Reset) ®V ¥ him+ (GPI0) &HfRfit L £4,

'-i7| q_st_cellularl Cellular Framewaork on CATI Modern
&

[ Properties &3 f ¥ = O
|g_sf_cel|ular0 Cellular Framework on CAT3 Modem
Settings Property Walue
Infarmation a0

Pararmeter Checking Enabled

On-Chip Stack Support Disabled

Fodern TG

4 Module g_sf_cellularl Cellular Frarmework on CAT3 Modem

Marne g_sf_cellularl

EIM Pin (Used to Unlock Sk 1111

SI PUE Pik (Used to Unlock Sk 123456748

Murnber of Preferred Operator 1

Preferred Operator 1 Mame 40422

Freferred Operator 1 Mame Format Murreric

Preferred Operator 2 Mame 40424

Preferred Operator 2 Marme Format Murnetic

Preferred Operator 3 Mame 40422

Preferred Operator 3 Mame Format Murmeric

Preferred Operator 4 Mame 40424

Preferred Operator 4 Mame Format Murreric

Preferred Operator 5 Mame 40422

Preferred Operator 5 Mame Format Mumeric

Operator Select Mode Auto

Operator Mame(hanual Mode Selection) 41422

Operator Mame Format{Manual Mode Selection) Murmeric

Tirne Zone Update Paolicy Enabled

Receive Data Callback sf_cellular_nsal_recw_callback

Prawvisioning Callback celr_prowv_callback

Circular Queue Size in Bytes 312

5F Cormrmunication Framework Thread Stack Size 1024

Murnerical priority of 3F Cormmunication Framework Thread. 5

Cellular Module Reset [0 Pin [ IOPORT PORT 06 PIM_03

K27 CAT3ET LRRE
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o q_sf_cellularl Cellular Framework on CAT1 Modermn

&
Property Walue
a Common

Pararneter Checking Default (B

On-Chip Stack Support Disabled |

Moderm GELS3 |
4 Module g_sf_cellulard Cellular Framework on CAT1 Modermn

Mame g_sf_cellularl

S Pin (sed to Unlock SIMD | 1111

2IM PUK Pin (Used to Unlock SIM) | 12345678

Murnber of Preferred Operator 1]

Preferred Qperator 1 Mame 40422

Preferred Operator 1 Marme Forrmat Murneric

Preferred Operatar 2 Marme 40424

Preferred Operator 2 Marme Forrnat Mumeric

Preferred Qperator 3 Mame 40422

Preferred Operator 3 Marme Forrmat Murneric

Preferred Operatar 4 Marme 40424

Preferred Operator 4 Marme Forrnat Mumeric

Preferred Qperator 5 Mame 40422

Preferred Operator 5 Marme Forrmat Murneric

Dperator Select Mode Auto

Operator Mamei(tanual Mode Selection) 0422

Operator Mame Format{bdanual BMode Selection) Mumeric

Tirne Zone Update Policy Enabled

Receirve Data Callback sf_cellular_nsal_recw_callback

Prowvisioning Callback celr_prow_callback

Circular Queue Size in Bytes 512

5F Cormmunication Framewaork Thread Stack Size | 1024

Murnerical priority of 5F Cormmunication Framework Thread 5
Cellular Module Reset IO Pin | IOPORT_PORT_06_PIM_03

28 CATIETF ARRTE
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4| SF Cellular

Framewark Commaon

[l Properties 532 M - = 8

S5F Cellular Framework Common

Settings Property Walue

Infarmation 4 Cornrman

Pararmeter Checking Enabled

29 EAT— ALy RONetXILi@ & £ DRE

4 g_sf_comms Comrmunications Frarmework on
sf_uar_comms

] Properties &1 M ¥ = 08

g sf comms0 Communications Framework on sf_uart_comms

Settings Property Walue
Information 4 Common
Pararneter Checking Enabled
Read Input Queue Size (4-Byte Words) 15
a4 Module g_sf_comms0 Cormmunications Framework on sf_uart_cornms
Mame g_sf_commsl
Mame of generated initialization function sf commis_initl
Auto Initialization Enable

30 EBAT—DOBETIL—LY—7 LEFORE
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BALT—T VL =LA T—TDEE L TREINTZ /N v b7 —)L (Packet Pool) L, IPA LV AHX L AD—H
LLTRESNTEAAY Yy N =V TRV EST, BV T—T L =L T =7 D7y N7 — L& EIL, LT
DOEBUIRTERY T, @il ZE, 774NV FE LTV ATATRESNLTWVAMETH Y, 2—HN
TERNWILEEFRLTWVET,

A=y
X A&

47| g_packet_pooll MNetx
Packet Pool Instance
3
] Properties &3 M ¥ = 8
g_packet_pooll NetX Packet Pool Instance
Settings Properky Walue
Infarmation 4 Module g_packet_pooll Metk Packet Pool Instance
Marme q_packet_pooll
Packet Size in Bytes 2l 1248
Murnber of Packets in Poal (5 168
Marne of generated initialization function packet_pool_initl
At Initialization Enable

®31 ®NANT— FT—HEBUABESTEEOHONNT Yy = FDRE
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KT TV r—varDeNT—7 b —AU—7 [ FUNRTZFEH L TET L LEBELET, LLFOX32IL, &
F—=T V= a T AREDEME R L TWET, F ¥ FR0IFPK-S5D9R — RICfEH S Ed, R
— L — b (Baud rate) ®F 7 # /L ;F115200TC9, R—L— FRBELZDZETLOHATEH, ZZTCHUER
B/ET A EMNARETT, UARTEREDZERNC DT, UART Module GuidesZZM L. r_sci_uartZ iR L
TLIEEW,

é{:‘r‘g_uart[l UART Driver an r_sci_uart
rF Y
O] Properties 53 M <~ = 0
|| g_uart0 UART Driver on r_sci_uart
Settings Property YWalue
Information 4 Comrmon
External RTS Operation Disable
Reception Enahble
Transmissian Enahble
Pararmeter Checking Enabled
4 Module g_uartd UART Driver on r_sci_uart
Marne q_uartl
Chanrel N
Baud Rate 115200 ‘l
Data Bits Bhits
Parity Mone
Stop Bits 1hbit
CTERTS Selection RTS(CTS s disabled)

Mame of UART callback function to be defined by user (5] MULL
Marne of UART callback function for the RTS external pin - MULL

Clock Source Internal Clock

Baudrate Clock Output from SCK pin Disable

Start bit detection Falling Edge

Moise Cancel Disable

Bit Rate Modulation Enable Enahble

Receive FIFO Trigger Lewel P ax

Receive Interrupt Priority Priority 3 (Ch4: walid, CR0+: inevalid)
Transmit Interrupt Priority Priority 3 (Ch4: walid, CR0+: inevalid)
Transmit End Interrupt Priority Priority 3 (Ch4: walid, CR0+: inevalid)
Errar Interrupt Priority Priority 3 (Ch4: walid, CR0+: inevalid)

X|32 UART R A N\EZOFE
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TxB L ORxH DEE K F A /3 (Transfer driver) (X, K33B LUK T L OCHRESINET, JTv
AT ML THRESIN, =R INOOREEZEFTHZ LIITEETA,

[ Properties 53

| g_transferl Transfer]|

SCIN T

Driver on r_dtc Bwvent

g_transfer0 Transfer Driver on r_dtc Event SCI0 TXI

Settings

Information

Property
4 Comman

Pararmeter Checking
Software Start
Linker section to keep DTC wector table

4 Module g_transferl Transfer Driver on r_dtc Bwent SCI0 TXI

Marme

Mode

Transfer Size

Destination Address Mode

Source Address Mode

Repeat Area (Unused in Mormal Mode)
Interrupt Frequency

Destination Pointer

Source Pointer

Mumber of Transfers

Mumber of Blocks (Walid anly in Elock Mode)
Activation Source (MMust enable IROD
Auto Enable

Callback (Dnly walid with Software start)
ELC Software Bvent Interrupt Priority

:pvzﬁ

Walue

Default (BEF)
Dizabled
ssp_dtc_wector_table

q_transferl
(5 Mormal

B
—
kS

Incremented

D &

Source

DE

After all transfers have completed
[ MULL

=
[—
=
—

FEEEE

(2] Bwent SCI0 TXI

®

X33 TX#RE KT A NEZOHRE
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O] Properties 53

¥ |g_transferl Transfer |
Driver on r_dtc Event
SCI0 R

g_transferl Transfer Driver on r_dtc Event SCI0 RXI

Settings Property

- a4 Comrmaon
Information

Parameter Checking
Software Start
Linker section to keep DTC wector table

4 Module g_transferl Transfer Driver on r_dtc Bvent SCI0 RXI

Mame

hlode

Transfer Size

Destination Address Mode

Source Address Mode

Repeat Area (Unused in Mormal kMode)
Interrupt Frequency

Destination Pointer

Source Pointer

Mumber of Transfers

Murnber of Blocks (Walid only in Block kMode)
Activation Source (Must enable IRC)
Auto Enable

Callback (Qnly walid with Software start)
ELC Software Event Interrupt Priority

=i L

Yalue

Default (BEF)
Disabled
ssp_dic_wector_table

g_transferl
(5] Marrmal

(5] 1Byte

(5 Incrernented
(%) Fixed

(3] Destination
(1] After all transfers have completed
{2 MULL

{3 MULL

X34 RXERERTANREZDRE
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PMODBIZ %5t SN2t/ T7—FT LDVt v MR EIL. LLTFTOK3BIIRT LB TT,

Pin Selection Pin Configuration
type filter text 4 =
4 v Ph gt Maodule narme: Pe03
Pa0o0
: o Symbolic Name: GPIO3
v PRz Camment:
+ PA03
+ PA04 Part Capahilities: BUZ0: D13 _Di13
v Pols P603 Configurati
v PEOS onfiguration
< PBOT hlode: Dutput rmode Tnitial Low) -
v Pols Pull up: ’Hu:une v]
Pang
Pa10 Drive Capacity: |L|:|w 'r|
Pl o | cvos |
PR12 L utput type: -
v P613 Chip input/output
+ PA14
v P65 * R
oW F'?
ow F'E
s o F'El
Boow FIA
oW F'B
{35 EATF—N—FRT=TEDa—nNY kY T (PMODEATF8) & ZFDRE
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7.1.3 TALFT—T L —LU— IV a—/)La— FOMEE (Cellular framework module code o
verview)

AETIX, VT =T =AU =T D77 ANMEIELZOT 7V r—va vy #UTIORLET, TRV =7

MRAVAR—FENTTay=7 hONERER SN, XVEMICERET H7-0Ica— RemR L T<

72 &0,

[ Praject Explarer 57
; :j:f Binaries
» [apl Includes
a 2 src

4 = synergy_gen
o [g cellular_thread.c
- [k cellular_thread.h
- lg comron_data.c

. [ cormrnon_data.h i
. [ consale_thread.c Configurator Generated

- || console_thread.h Code
- g hal_data.c

- [k hal_data.h

o [€] rmain.c

- g pin_data.c
- || cellular_thread_entry.c

. [ console_cormrmon.h

. [€] console_thread_entre.c

+ Lg] hal_entry.c User Application code
s @ sf_el_wx_comms_porth

- g wtilities.c

+ [ utilities.h

B2 synergy

» = Debug

s = script

¢ = settings

» = syhergy_cfg

5 buildinfoxml

= Cellular_Application Debug.jlink

X36 EBAT—TFYHr—ara— FREROBE
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[ Project Explorer 53

4 Eir? Cellular_Application_SK57_G2 [Debug]
. ﬁ? Binaries
» [nil Includes
2 src
a 5 synergy
¢ = board
4 G55 55p
= inc
4§25t
» = bsp
¢ [ driver

4 = frarmework
=2
a = sf_cellular_cammaon
4 = includes
+ [h] cellular_serial.h

- b sf_cellular_comrman.h
+ €] cellular_serial.c
. @ sf_cellular_common_private.c
s @ sf_cellular_cormmon.c
a = sf_cellular_nsal_nx
s @ st_cellular_nsal_nw.c

+ [g] sf_cellular_nz_ppp_port.c

s @ sf_cellular_commaon_private b

Cellular Framework code under S5P

+ = sf_console

o = sfoel_ux

o = sfel_wx_comims_wd
[ sf_uwark_comms

4 = ssp_supplemental
4 = inc
4 = frarmework
4 [= instances
s @ sf_cellular_catdh
FREEe
4 = frarmework
4 = sf_cellular_cat3
s @ sf_cellular_cat3_private_apih
s @ sf_cellular_cat3_private.h
. @ sf_cellular_cat3.c

Cellular Module specific code
Eg. CAT 3 Modue

» = Debug
o = script

X377 BT —TL—AU—7 a2— FREROE (CAT3DEE)
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4 L= Cellular_fpplication
> qﬁ#ﬁ' Binaries
+ [nft! Includes
» 2 src
4 58 synergy
+ = board
4 §=- 55p
= inc
4 =5 sKC
» = bsp
¢ = driver
4 [= framework
]
4 = sf_cellular_common
4 [= includes
« B cellular_serial.h
s @ sf_cellular_cornrmaon_private.h

) @ sf_cellular_common.h
- g cellular_serial.c
b @ sf_cellular_cormmon_private,c
. @ sf_cellular_camman.c
4 = sf_cellular_nsal_nx
. @ sf_cellular_nsal_nxc
+ [ sf_cellular_mx_ppp_port.c
= st_consale
o = sf_el_ux

= sfoel_wx_cormms_w?

= sfuart_comms

4 = ssp_supplernental
4 = inc
a [= framework
4 [= instances
- [k sf_cellular_catlh
4 =0 srC
a = framewark
a = sf_cellular_catl
. @ sf_cellular_catl_private_apih
> @ sf_cellular_catl_private.h
. E sf_cellular_catl.c
= sf_cellular_cat3

» = Debug
s = script

X38 BN T—TL—AU—7 32— FREROME (CATIDEE)
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8. BATF— JL—AUY—IEDa—NT TV r—aryrFudzy b®OFELIT (Running
the Cellular Framework Module Application Project)

BN T =TTV r—=varyule s FEEESE, HEFy FTIEITINTND Z L 2T 2121,
(CATIET A FEZIFCATSET AN L) (MMEOT 7V r—var7uay=2 h&ISDEILA v iR— 4572
FTY, uYxZ bxe2 studiollA Y AR— R LTEN R/ RITT 5 FIRICONTIE, AN Fro—ffe
L CTfHE LT3 SSP Import Guide (3L : r11an0023eu0120-synergy—ssp—import—guide. pdf, F13L (&%
&E)  : r11an0023 ju0116-synergy—ssp—import—guide. pdf) ZZM L T 72XV,

8.1 EBANTF—N—FRUTETa—NDTIT 44— a v (B EREDFHEM
(Cellular harware module activation and setup details)

TILT—N— R 2T 2a— )LZISIM— Foxay h23HV F4, BLT—— R T ETa2—/)b
MWT 7T 4 _R—= g SN TWOARWEAIZIE, BEAT—— R =27 EY 2a— LOIMEIE R B L OSIMA —
ROSIM IDBEEEZ AT LTLEIN, ThbiE, BLSF—— R =T EVa—NETIF 4 _"— 5 7
BIOITHEZ Y £97,

P—BERAFEEFIEEZ LT, BT —ET LEMMR Y N —ZIBIT D KL ET, £2iE, 2—
TN —CERFEFEOR—FNT AT AL T, RIUEELZFETT LI L HARETT,

SIMA— R&ESIMA R » MIFFALET, h—ERAFEEZTZIEV2a—NET VT 4 _X—var L, h—ExHE
EFEORY NT—TZIZTFNRNA ZAEEBMLET, TEVa2—ANxy NU—Z7BMENZ6, —EREFEEE
IZIAPN (77 B ARA M) 2V 2a—NMIEDYTET, ERICT I T 4= aryEhizthk, 2hbd
OFEAENRt SN E T,

—HE, USB - TTL (USB- RS-232 3.3V U T/) AL CET LEZPCIIEERTHZ LT, ET 20T
TTA4NR—=2ay L TWVENEIDEHRT D ZELAEETT, o~y RiZoWTiE, ATa~wr Kk
v D=2 TV ESRL TSN,

Fulxl NEFETTAENC, EEROKBICTRT L 91T, CAT3SEIZCATIE LT —"— R =2 T ET 2 —/L
ZPK-S5DIDPMODBICHEfr T DA BN H Y £, BT —N— R T =T EY 2 —/LL, KEOBEFROEIC
HHENTWABBRY 70 BHEAT D2 ENARETT,

£ : cellular_thread_entry. cNEIDAPNA 2 A H 3 50 NH Y £9°, (DEFAULT_APN_NAME) ZHEL. 77
TAR—a ENTEEY 2 /VOAPNAICE X T ESW, U7 IVOAPNL L TFIR L E
7,
#define DEFAULT APN _NAME ”VZWINTERNET”

E:aoa—WE, 775 4= aryENEETLOaLTHARNDEPPILTHFA N AETAHLEND
DNFET, INHIE, Y—ERAFEH|ICLDED Y TCTHEIIRY FT,

o IMEIE B LSIME RIS SN TWAEAERH AT, SIMEROELG — N—KRY 2T EY 2— /LT
L THEMEL 2 WHTREME N H VY £ 37,
TE  APNA T —EAFERICL > TEDY £9,  [VZWINTERNET] (X7 A V> Aukmid ¢4,

=, Hiuds LUV — B A SR 1T L 7-NimbeLink®D 7 = 7Y A R DHET LA HERT HMLEN
HYET,
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8.2  PK-S5D9R— REREDEEM (PK-S5D9 Synergy MCU board setup details)
K39z~ T Loz, Pr X (J15) T APMOD BIZ3. SVAABIREN TWAZ LA MAE LTI FE W,

Cellular Module

B39 BAT—A—RP=TEV2—AON— Y= TRE

E: BV VI VERIRT L2 ZERHEETT, €I LARVE, V2= LRMERT L AEMERH Y &
‘3‘0

FBREBVIZY v U RERE LT

o BILT— N—KUxTEY2—/L (CATIE721XCAT3) APMOD Bk 7 X |ZH L £,

o VAU USBT—7NEJI9OR— MR L T, A— FOBREBEALET,

o BN T—N—RUTEY2—/UZIIVOBMEFRNHEELETT (ZhANBRWEEELEEA) o

J5/BPCIZUSBT /S A A &8t LE T,

8.3 BN TFV A — 3 DFESIT(Run the sample application)
YN T—=T V=L U= T T r—varyFuYe s bEFEITT A, LFOFIEICHENET,

I. AR —=FUmport) K TTHL, TV r—2 a3 DENLREA A—UDA T a— RRETENE
—g—o

2. TV —arDOF RNy T EBBLET,
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3. Tera Term=t Y — L& BI& £9, PCTUSB CDCHARHE SN 7=HE . Tera Term= 2 Y — /VIZH ) & KoK
TAHZEMARETT, MHINZ2WEAIZIE, BWYR RITANEAL A RN— VLT HXLERHY 7 (8.
AEZZRLTLIZEW) |

4, 2—PIZEMDOIPT KL R ZpingzFITTHa~r REERTHILERH Y 7,

5, 2 —H A L FZ T2 —AB L Pinga~y ROEFFIZONWTIE, o7 N2ty 7T oay e TL
7230,

' COM23:9600baud - Tera Term VT = 'E'lﬂhl
File Edit Zetup Control Window Help

* Renezas Synergy Cellular Application Example
3 Version 1.8_0

#* CLI is Locked while the provisioning i=z in progress
3 Wait till the Provisioning is completed

* Hit 7 to show command list

Provisioning started ..._Wait upto a minute
Provisioning in progress...
Provisioning Successful
PPPF Link is UP
Renezas_Synergy>?
Renezas_Sunergy Heln Menn
Cellular Metd = Cellular Het® Sub Menu
help = Frints the help information

Renesas_SynergyiCellular_HNeti
Cellular Metd>7?
Cellular_HNetd Help Menu

™~ ¢ Back to root menu
“ 2 Up one menu level

ping = Ping the Pubhlic IP addres=s. Eg: Ping 8.8_8_.8

Pinging IP addr¥ess
Waiting for IP Link U
IP Link is Enabled

Cellular_ Meth>
Ping Successful
Ping Succes=sful
Ping Successful
Ping Succes=sful
Ping Successful

Cellular_ MWetXZping 75.75.75.75
Pinging IF address o .Te Y
Cellular Meth>

Ping Successful

Ping Succes=sful

Ping Successful

Ping Succes=sful

Ping Successful

Cellular_HNeti>

X40 BN T—TVL—AU—I TSV r—varyuavel boVrFArHA
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£ : Windows 10 CTT A M3 BE5E. USBXT /A AFRTE Y 7 A 2 — K& Communications?» HMiscellaneous
WCEFTANENHY £9, FD7-DI21E, [Threads] # 7 ® [Console Thread] (ZfE) L. USBX
FNRAARED Y 7 A a— K7 s35 ¢ (Class Code property) AW L FE9d, L\ T, £ A—%
BELRLET,
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8.4 USB CDCT /XA R KT A DA A h—/V(Install the USB CDC device driver)
Ky SV r—varyraldzy hoaryyy—)L 7 L—ATJ—7 (console framework) (L. USB CDCTF /A A D
HWE7 L —2AU—7 (conmunication framework) Z{HH LE3, ZD7=8IZ1%. USB CDCTF /XA A KT A 0
PCIZA VAP =L ENTWDHLERH Y £7,

Windows 10 PCOE. UL TDOKALZ RS X 9 IZPK-S5D9% USB U 7 ILF A 2 L L THHTX 572, USB
CDCF /3 A A R A /3 (USB CDC device driver) A A b—/L ¢ MBI H Y 8 A,

% Device Manager
File Action View Help

s @ HMm B

v & SCL1-RThiagarajan
i| Audio inputs and outputs
- @ Batteries
, % Biometric devices
. §) Bluetooth
3 Computer
s Disk drives
. @ Display adapters
¥ Firmware
» fp Human Interface Devices
» =@ |IDE ATA/ATAPI controllers
. o Imaging devices
3 Jungo Connectivity
» =2 Keyboards
£} Memory technology devices
g Mice and other pointing devices
33 Monitors
¥ Network adapters
v ' Ports (COM & LPT)
@ Intel(R) Active Management Technolggy - SOL (COM3)
@ Synergy USB Boot (COM9) ¢

= Print queues

= Printers
[ Processors

. WY Security devices
¥ SM Driver

K41 Windows 100DUSB CDCHR— hD—&
Windows 7D#34 . SK-S7G2 USBF /N AR — MMIPCIZHER SN 7212 ISR T /3 4( R (Unknown Device) & L
THRINHBEHEEINET, RIZ, ZOT A X% 27 YU v 27 L., [Update Driver software] % iER L F7,

RIANRDOEFTOAN RO N6, KT TV r—varrav=r Fo—é L THREZ IS Windows
USB> U 7L R A /X (USB serial driver) DFFTESM L ET, FIANNBEHINZ%. Windows 10i2H
5 X9 B LWCONT N AMT NS A3 —I % —ICFREINET,

9. ¥ATF—T VL —ALU—IFT a2a—)LO#T (Cellular Framework Module Conclusion)

K77V lr—vay /) —hC, ool hTEALT—T L =AU =7V a—/LEER, BN,
RE. BLOHERAT AV ERHEREZIRELE Lz, ZNODOFIEDL 1L, [ERDMAAIHRY AT A
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Tk, BRI BEENEZIL LT WEZETL 7, Renesas Synergy 77 v N7+ —AICkV, Zhbo
TEFIZE T DA RIBICEM S v, — R 7 — EEDHE, 27 LU KT A NOFRIR E) 7
WoRPivET, K77V r—va /) — b TIRRTDEIB/ANAA LAVLAPTZE T2 2 & T, @b

JVTHEEEZRMGTE D LR, 1EROBBREZME 720, a7 LV KT A NEERT D DIZE LT
FER A2 < U, BAZEFRS S HICZHEI SN E T,

10. VTG —T L —AU— I F TV 2 —)LORDF)E(Cellular Framework Module Next St
eps)

R E LT —T7 L —AhTU—r T av=zy MIERA LKL, ZVEHERY TV ERFLTAD ELWT
Lo, ot T —_=20DT7 7V ir—3 9 ZDOWVWTIL, Renesas Synergy™” =7 (https://www. rene
sas. com/ ja—jp/products/synergy. html) (27 7 &AL T &V,

11. & &% (Reference Information)

SSP2—H— X" =2 7 :SSPF A4 AR Ea—L g oy —2Ohtnl JTERTHHATHETH ¥ . Renesas
Synergy¥ v 7 U —bpdf & LCTHLHRIAHAFEETT, OB EGE L Z DT &2 MR 3 5121%. Synergyt
Ly UR—RIZT 7 BALTEY 22— /4% HE L, module guide referencesz MRIZEZH £ T,

72& 21X, r_docE Y 2 — N DEEFREEL TWDHEA. https://en—us. knowledgebase. renesas. com/Eng
lish_Content/Renesas_Synergy%E2%84%A2_Platform/Renesas_Synergy_Knowledge BaselZ7 7 & A L. B
/N—|Zr_doc module guide references: AJJLFET, MRICILVFERDO U X FARFR I, LEHITEY =
—VHARDY 77 Ly AN—=DIZ) £9, LLFOURLTIE, ZOBIOMRBRHERDEER RINET,

https://en—us. knowledgebase. renesas. com/Special :Search?fpid=230&search=r_doc%20modul e%20guide&pa
th=&1limit=5b&page=1&q=r_doc%20modul e%20guide%20references&tags
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TIV = a U NVEFET O ORKN R TEE LT MIZFEHOSEFEHRE L TTIERL)
AKAA R&EFHA LW —3E, ISDE GEY) 72/ N~ 5 DSSP% & ire? studio ISDEFE 721LIAR Embedded
Workbench® for Renesas Synergy™) #PCIZA VA=V L THEHL TWAMLERHD £9, ZOFHESA
7= ZIX, Getting Started Guide for the Renesas Synergy PlatformZHEVNE 9,

o VU NT =7 FiSynergy MCUTEIMES 5121, ISDEB X USSPIZIZ T, N—Ru =T Z—4~
v MHMBEIZRD ET, ZO7DITIEL, RenesasiB ET A A RNV Ea—FnbXxy NEEALET, 7
A AN E2—XDOUx2TH A N Txy hEETIZE, TAAMNIEa2—FDOMBT 4 RUTHFy b
LR TAHAIET T, 7V — g alay hOod&EREZXy MILLTOEBY T
kR

— PK-S5D9% & b

ekiith (RT 4 Vo —bRAFEEE) O5E, =—HFISynergy MCUF v MIHNZ TNimbeLink PMOD7T 4
THE LT — N—F 2T EVa— )b, BIOEY 22—/ THR—FENTWASIMG AT 5 L8
NHVET, ZNHIFLUTOU 7 nbAT D Z L NARETT,

https://www. digikey. com/product—detail/en/NL-SW-LTE-TSVG/1477-1011-ND/4977073
https://www. digikey. com/product—detail/en/nimbelink—11c/NL-AB-PMOD-SYN/1477-1038-ND/5825469

https://www. digikey. com/products/en?keywords=ANT%20EXT%20GPS%2FLTE%20SMAM%20HINGED%207 2MM

https://www. digikey. com/products/en?keywords=SIM%204G%20VERIZON%203FF

AR TR — N ERNTWAEF LAOZERNZ OV TIE, http://nimbelink. com/HEH LT &,

AKHA RE, 7rv=y FOER, ALy ROBM, A% v 7 OER, Y 2—VORE. EIT7. BLOT
N Z1ZSynergy ISDE L SSPEMEAT 2 HiEZRM L TVWbHa—H &g s LTWET, XZ—A,T > 7%
I (e studio ISDE. IAR Embedded Workbench® for Renesas Synergy™. 3 RSSPIT) ZFHATTY . A

T4z R/720, HIFEEDOERZZ 2032528 T, ZOrHeRFEE-TZ ENAEETT,

Synergy WV =x= 7

https://www. renesas. com/ja—jp/products/synergy. html

13 U TDSynergyfi% HASEREY A1k

https://www. renesas. com/ja—jp/promotions/implementation/synergy. html

Synergy 7 L v ¥N_— R

https://ja—jp. knowledgebase. renesas. com/Japanese_Content/Renesas_Synergy%E2%84%A2_%E3%83%97%E3%8
3%A9%E3%83%8 3%E3%83%88%E3%83%95%E3%82%AI%E3%83%BCUE3%83%A0
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R—DbR—T LY R— RO

YAR— b https://synergygallery. renesas. com/support
T =AY R— b

o T AU https://www. renesas. com/en—us/support/contact. html
o I—11 v/ https://www. renesas. com/en—eu/support/contact. html
o HAK: https://www. renesas. com/ja—jp/support/contact. html

TANTOMER LOREMNEIL, T ThoORAE IR LET,
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