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)

PAN312x &S PEREIRDIFE WO s SCRPEXUT RGBS, TAEME Y 130~187MHz,
190~280MHz. 280~380MHz. 380~550MHz Al 760~1110MHz, iZH BEA =T, @R
WU KRS Th . RIhFERT e 2SRt . s B A -124dBm MECR %, &R
A 21dBm FthThE . [FIN SCR 2 A ARG R AL . 2R amfiad =X, LT RiE R
T ZMA R R 3% 5

PAN312x R TAET 1.8V £ 3.8V, TN 5.8mA, FrHLHLIRIL 300nA, LA 13dBm
o A FEZ) 25.1mA Y (DCDC #8520, [FIIE SCRFEoRE FE R RSSIL {58 i & AG
GPIO. Duty-Cycle #5055 Z ks I RE, 8150 FH B TH 5 Im =R 3E 77 18

FERE

o TAEMNER:

130~187MHz. 190~280MHz. 280~380MHz.

380~550MHz. 760~1110MHz
o I ZIE:

4(G)FSK. 2(G)FSK. (G)MSK
o BIEfEHIFE: 2kbps~4Mbps

({¥ PAN3125 ¥ H 5 4Mbps)
e FIFO: 2 ™ 128Bytes
o FEIM: =% SPI. 4%k SPI
o ZFFA{k. FEC. CRC. S4HIHFIL S DhRE
o FFERIIAE
- ¢ #F RSSI X LQI

SCRF H R ] ARC
SCFFN B 32K RC I TR 32K A dR
Y RF Duty Cyele #2USCFN & 1%

o ITh#E
- DeepSleep FFHLHYL: 300nA
- Sleep fFHLHLL: 800nA
- AR
°'5.8mA (DCDC #iz{)
> 9.6mA (LDO #3)
- R L
o 25.ImA@13dBm (DCDC #3{)
o 79.4mA@20dBm (LDO &%)
o BANRFIIZE: 21dBm
o fLA I
o 1.8~3.8V (LDO #z{)
o 2.0~3.8V (DCDC &)
o TAEWLE: -40~85°C
o 3. QFN24

- XFFHEZ) ACK

o SCRREGE AR, PTG E B AL BRI SERH

o REE. o I o EE
- -124dBm@2.4kbps s HJ) o AR
- -110dBm@350kbps o Fpekit o EHEEIZ
- -106dBm@100kbps o HHREFE o FEX
- -97dBm@500kbps
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PANCHIP PAN312x RFNRLIFET IR BELBRE S

| | ||
=B
IR et e et e et e e e et e e ettt e e ettt e e et et e ettt ee et ettt e e et et e et ee et ee e eaeeen 2
Tl ettt e et a et e et et et et a e e et e e ettt e et e et et e et e e eer e eeeeen 2
BRI oot ettt ettt et eeee e e et et a et e e et e et e et e et e et et e e ettt et e et et et e et et et e et e et e aereeeereens 2
3 ettt ettt ettt e et et ettt e et e et s et e et e e et e e et e et e et et et et et e et et et e e et e e et e e ee e et eeereaees 3
L B ZIMIUL ettt ettt ea et e e e e et et et et et et et et et et et ettt ettt ee e eeteeeaenerereren et eeeeeeas 7
P A A = OO T U E U U U U U O OO U O RPRUU PRSP 8
3 BRGELERE TTHE B oottt ettt e et ettt ane et et e et eeeeer s eaeeee 9
A GBI oottt ettt a e et eneeeeesenereseseseseseseseheseet B ea e 10
A1 QFN24 B e B 10
I 2 L OO U T USRS 12
5.1 LT I KBTI oo e eee e e eeeeeeeeseseeseeeeseeeeseaiibeesesessesdheeresesretiee e eeeeeneeeereeereeees 12
5 BT T oottt ettt Bttt 12
LTI L TP SOOI 13
5.4 B IBUBIE oo e daneane e s s s She e e ee e e s e e eenenen 14
5.8 B et nn et et e e atBhae b e eenenas 14
5.6 T RE T oo e ettt 15
5.7 I RE L oottt b e Sttt et ettt ettt ettt ee e 16
5.7.1 A33MHZ oo eeeeeeeeees s eeeses s s G0 e et eaiee s e et se e e et e et e e ee et eeereeenee 16
5.7.2 AOOMHZ ..o b e et ettt e e 18
5.7.3 BO8MHZ oo e oottt 20
574 O1SMHZ oo e s s et e oottt ettt e et e et e et eeeeeeeeeeese e s eeenen 22
6 L e e bt et e e e r e 24
6.1 HETEREIR oo e oo e ettt e et r e 24
6.2 DICDIC oo dbue e e e et et s et et ettt ettt ettt ettt et et e et et e et et e reneees 24
T O T I IITEE T oo atte et e s e et Bae s e e ettt et et et et ettt ettt e e e a et e e e eeeaeeeeeeee et ereeeeeens 25
TL TUZE SPT AT e e o e ettt et et ee e e e s e e et e s eeeeseeeneaes 25
TL L TG SPL B R 2 AT I T oo oot ettt ettt e ettt e e ee s 25
A O L o B R R TP 25
T3 T QP B A N o ettt ettt ettt e et eee s 26
Tl TG QP B R I ettt ettt ettt e e e et e e eee e e 26
A TR L ol I 0 TR 26
T2 R ST T e iieat oottt ettt et ettt et ettt ettt e et et et eeeeeeas 28
T2.0 o S B R 2 AT Il T oottt ettt ettt ettt ee e 28
R N O Bt e e U U OO 28
723 R SPI A T ettt ettt en e 29
T2 R S PT AT A T ettt eae 29
725 2R SPI I EESR oottt ettt ettt ettt ettt e et 29
T3 FIFO oottt e et e et e et e et ee e e et et ae e e et e et et e e et e e ee et ee et e er e e e s e reeaees 30
Th  TAEREEER ettt ettt ettt ettt ettt r e renaeen 30
7.4.1 IREEIRAR (Deepsleep) FRIK ..o 30
742 ARER CSIEEP) BRI ..o oot eena e 30
TA3 GG (ReAAY) FEIN oottt 30
TAA T CTXD IR oottt ettt et et et et et et et e et e e e e e eeeaeeenene 31
TS5 BB CRXD BT oottt ettt e ettt e e r e eeeeen 31
75 T ettt ettt ettt nen e 31
Tu6  GPIO ettt ettt e ettt ettt ettt e et e e et r e eenenen 32
T.6. 1 GPIO THEEIILEE oottt et s e et e e e s e e e eesneeens 32
HEN
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PANCHIP PAN312x RFRIFET B TR
| I |
8 I L VAR LI ..ot e e 33
8.1 BIEAETHITR oot 33
8.2 JHIEATIER ..ottt ettt 33
8.3 RHFIIIRFEI oo oot 33
8.4 IR <ot 33
8.5 T I ettt ettt 34
8.5. 1 APEE PA T oottt 34
8.5.2  APE TRX SWICI T ..o s eeeeraees 34
8.6 RO oottt e e ena e 34
8.6.1 FEUTAZ G IRIEFEIR CRSSI) oot s e e e eenaees 34
8.6.2 FEFEFTUEIEIR (LQID oo e Bas s 35
8.6.3 MBIEITIRIEIN CCAD) oo e 35
O BB IR e s s saas e en et 36
0.1 AIALFEHLI oo eee e eeeeeeseeeseeeesee s eeesesmaneeeeseesessbiereesn B s on i eeereserenaes 36
9.1.1  ELEAET (DIrectlO BTN oo st 36
9.1.2  TIUEIBETR oo vas s s s B e B e 37
9.2 T UUALAE IR <o e 37
92,1 [HITEALACIIIZE T oo s e e e s e s e Bbae s s e s e s eeeeeeeseeeesseereeeean 37
9.2.2  FJABALAMIIZE T oo eee s eeese oo e B ettt 38
1O IR IIBE T oot beat e e B et es e esnaen 40
TO.T  DULY CYCIO ittt ettt ettt ettt e 63588 me et essBan e e danseanseenseenseenseenseenseensennseensennseensennns 40
102 BRI TBIEEIT oo B ettt 40
T1 BRI oot et ettt 41
2 B I B ettt e e ettt ettt ettt eeneae 42
HETE oo ee e e eeeeeeseeeeseseesee e s el att s e e s BB et e e e et e e e e e e s e e e s r e renaees 43
ABUT TTTEE e e e B ettt 44
BEZRTT T oot e e BBl et et b et e e e e e e ettt ettt e ettt e e e et r et ereeeeen 45
HEN
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PANCHIP PAN312x RFRIFET B TR
HEBER

REZ

FZ 41 QFN24A ST ..ot 10
5l LTI R I TE AT ettt ettt ettt e ettt et e et 12
S T = b T2 . OO OO O O SO OO 12
F2 S-BHXTAL JFPE oottt ettt 13
B 5ol LXTAL FFHE <ottt ettt e e e s e et s e e e e e eee e s e s eeee s e s e e eaee s eraees 13
55 B2KHZ ROL JFME ettt et e et et e et ee e e e ees e eee e eeneseeens 13
T2 526 FHAUHUBEIE oottt 14
B 5T B e ettt 14
58 RESET H AT oot e s s s eeseeees s s e ees e e s e 14
ZE 520 T RE T ettt e s et e e s s ees e s sees s a et 15
F2 ST RSSTHFE .ot e E T n e ta e 15
2 5-11 RE THEERFTE (433MHZ) oo e ettt 16
22 512 TXEFME (A33MHZ) oottt e ekttt 16
22 S-13 RXEFVE (433MHZ) oo eves Soeee et et et oo, 17
2 5-14 RE THEERFTE CA00MHZ) oottt 18
F2 S-1S TXAFPE CA90MHEZ) oo srnas et e 18
22 516 RXEFME (A90MHZ) oot iee e et 19
22 5-17 RE THEEEFME (8O8MHZ) ..o e ea e ee B et 20
2 S-18 TX HFME (8O8MHZ) .o et et et 20
22 519 RXEFME (BO8MHZ) oo e Boe et et 21
2 520 RE THEEEFTE COISMHZ) oo B e s ation e s e eee e s e ees e seeeeseeeseseeseseesaeeeseseeens 22
22 521 TXHFME COISMHZ) oo ettt 22
22 S22 RXFFVE COISMHZ) oot bkttt en et n e ees e 23
FE -1 GPIO THREMIEEZZ oo e e Rt et e e s es e ee e s e 32
ZE 1251 B RNT e ettt ettt e ettt ee et e 42

HENE
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PANCHIP PAN312x RFNRLIFET IR BELBRE S
| | ||
B Hx

3] BRGELER TTHEIE] <ottt et ee e 9
AT QFN24 GIHIEL ..ottt 10
B 71 P G R R T A I I oot 25
Bl T2 S P T R T AF BT I oot 25
To 3 G T e a7 ettt ettt ettt ettt 26
T TR A B T ettt ettt et et ettt et et et e ettt ea et ea et ee et e et et et en et ea et e e e et ene e er et ereneereneenanes 26
B 75 TUZE SPIIT T EESR I oo s ees s 27
B 7263 28 SPT TG HT B oottt ettt s e 28
T=T 3 28 SPT BRI T oot et 28
T o8 HOSE B A R ] o oot ettt et e et et e e e e e et et e e e e ee et eae e eeaeet et ereaseeeessea e et e e 29
T=9 HOSt AT R e s s ees e es s ereeen st eneeene e 29
T-10 =28 SPTHFFFEIR B oo e e et 29
0-1 BLIE AL IUIIE I oottt se e s s eeedbae s eeseee et r bt r e er e 36
9-2 I TE AL RCMTZE A ..o eeeeeeeseseeseseereeereseeseees e ssse b e sa b s et o bt e e s eeee e s eeeeen 37
9-3 AT ARALKMITZEFA 1o v daratine s se e sad B e ees s es s ees e en e 38
94 AT ARALKMTZEFA 2 oo e ssmes e s tatine s b Do 38
L1-1 BEZETE TR oot s e s e et at oo s e e e eee e ee e ees e 41
12-1 BEBE P oo oS ettt 42
HEN
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1 AN

PAN 3x xx UOF A

PANCHIP

Sub-1Gith |y | ——

Ao B3R
FEER T
U: QFN

Flash

0: No flash

5 %L

F: 24pin

ik &

A:-40~85C

PAN312x 517U+ V1.4 Page 7 of 45



e

2 UMER

PAN312x RINKTIFEEIEB BLRW R & H

L E B RA SRS W75 K b ETiZ RS & (2%

2(G)FSK

PAN3120U0FA Sub-1G QFN24 (é)l)\/l SK 2 ~ 500kbps -40~85°C Tape & Reel
2(G)FSK

PAN3123UOFA Sub-1G QFN24 (é)l)\/ISK 2kbps ~ 2Mbps -40~85°C Tape & Reel
4(G)FSK

PAN3125U0FA Sub-1G QFN24 2(G)FSK 2kbps ~ 4Mbps -40~85°C Tape & Reel
(G)MSK

LIRS 1 & v B LA R B 1 4 15 o

PAN312x &7 ik 4 V14
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PANCHIP

mmnn%ﬂﬁ%%‘ﬁ%%%%ﬁﬁ

3 RGGEHHTER
T 1
| hy I I
| : | ¥ 1
| | Ly \.)(\ !
TR | I ,
| Data i _:T ADC \f\ | ANT_RX
| FFO I, Q_:_,_ \f\ |
: ¥ " BPF_ [
| h I |
————1 Modem |- = - - - - - T”______T_____ --T-T -
| Packet | : PLL
I~~~ 711 Handler ! >
I ¥ PFD » CP 1,00\ ANT_TX
I H " CLK LPF
CSN } T A
|
SCK 1 W e — 1
visom! SP i 1 D'GDigita, :
[ Il TxMod | | Counter —> M/N
MOSI I =+ Modulator l
| T Iy VCO |
| 1 (N Calibration | DAC
L _iL____l V=== .
Ry LI T T T |__________T3a§1_
cpiosI (@EH | [0 ] |—| _______ '
—a————8 ]
GPIOO GPIO1 GPIO2 NRST/ VDD GND XTLO/  XTL1  XCO XC1
GPIO3 GPIO9 GPIO10
Kl 3-1 RGdmER
HENE
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PANCHIP PAN312x %ﬁﬂf&em%iﬁﬁﬁ%ﬂﬁ%&ﬁf_ﬁ?ﬁ_
4 5BV

4.1 QFN24 23

[e2e]
=
(a9}
S -, v 8 Z %
o)
£ 8 8 5 5 g
*HHEHHB Y
@\ —
DCDC SW | [T 18] | GPIOl
GND DCDC | [ 2] 173 ] GPI0O
DVDD | [ 3] 16 ] | GPIO10
QFN 24
Grio2 | [ GPIO9
GPIO3 / NRST XC2
EPAD
NC | 6] XCl1
4 © Bva g
B EEE
] Z Z
> < <
4-1 QFN24 5| I &
% 4-1 QFN24 3] A1 B
Fs |5 KA | TheE
1 DCDC_SW AO Wi DCDC %t , 4z 40 a5 ik i sk
2 GND DCDC |G HELALL Hhy
3 DVDD P Hrp W g LDO %
4 GPIO2 /0 10
NRST I =X
5
GPIO3 /O ¥+ 10
6 NC DA
7 VDD P L YE, DCDC #:ii%#: VFB, 3F DCDC # i 3E wa d i
8 VDD PA p PA HLJE LDO %ith
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PANCHIP PAN312x %ﬁﬂf&em%iﬁﬁﬁ%ﬂﬁ%&ﬁ?ﬁ_
9 ANT TX AO K5 PA it
10 GND G Hh
11 ANT RX Al Bl LNA N
12 GND G Hh
13 XC1 AO i R A L
14 XC2 Al En TR A
AVAO | XTLO sh#R%m N i
15 GPIO9
1/0 ¥+ 10
AVAO | XTL1 $hR% N i
16 GPIO10
1/0 510
17 GPIOO 1/0 7 10
18 GPIO1 1/0 7 10
0 HilT {55 IRQ
19 GPIOS
1/0 5 10
20 MOSI I SPI B N5
21 MISO 0] SPI # ¥4 {55
22 SCK I SPI AT b
23 CSN I SPI [ikfs 5
24 VBAT P (U EPNER) P NN
25 E-PAD G O JIH GND SR, 724t
HENE
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PANCHIP

PAN312x RINKTIFEEIEB BLRW R & H

5

SRR

AREWIAZHGERT Ta=25°C. HEEEE 3.3V M, BRART HARRE AR DI .

51 ZEXTERHEE
* 5-1 AN EwRHUENE
#s 2 PR BAME | BBME |\ BRRE | B
VDD R YA FEL kH -0.3 33 3.8 \Y
Vi LiPNGEVES ke 0.3 VDD \%
Vo i 4 HEL ke VSS VDD \%
Top TARRE kH -40 85 °C
Tste IR A b =55 125 °C
T) S b -40 125 °C
52 HiAFHE
R05-2 EUR AR
we  |sH o | gME [ame |mkm [we
vop | LDO ##X 1.8 3.3 3.8 \Y%
DCDC #{ 2 3.3 3.8 \Y%
VSS i 0 \%
Ineepsicep | R JEARHR FEVT RCL 4] 0.3 uA
Isieep N ER RCL 4] 0.8 uA
Vou K L T FL P PR VDD-0.3 VDD \Y%
VoL iy A PSP T VSS VSS+0.3 |V
Vi i N\ e RSP L 0.8*VDD
Vi i A L FEL 02*VDD |V
o BRI R G Vit SVDD.0.5Y 5 mA
B (MESR A D 5 mA
HEN
PAN312x 517U+ V1.4 Page 12 of 45




e

PAN312x RINKTIFEEIEB BLRW R & H

53  BehERE

# 5-3 HXTAL it

”es ¥ PR B/ME | BBME | R KME | B
faxrL I IR (HXTAL)IR - 32 - MHz
CroaduxTL i R S L - 18 - pF
IpDHXTL HXTAL #37 # LAEHL - 410 - pA
tSUHXTL HXTAL f)ﬁ}z%&)ﬁ ZhINF ] ESR=40€Q, CuxtL.= 9pF - 320 - us
tsunxtL Quick | HXTAL #R% 45 tRIE 5 s (8] | ESR=40Q, Cuxri= 9pF 45 76 129 us
ESRxtL e NN - 40 50 Q
FroLuxt. hn PR IR 28 A 22 - 20 - ppm
PDyixtL WD % 10 100 200 W
#* 5-4 LXTAL 45tk
w5 % 2 e sne |mrm | we
fLxTL RIE SR (LXTAL) 4% h 32.768 |- kHz
CLoadLXTL i R S L - 20 - pF
IppLxTL LXTAL R % TAEHR 4 480 - nA
tsuLXTL LXTAL 7 %% #3118 J7 5l i (8] - TBD - ms
tsuLxtL Quick | LXTAL IR % BRI 5 2 i [ - TBD - ms
ESRyxtL SRR RE - - 70 kQ
FroLixtr an VR IR 20 A 22 - 20 - pF
PDyxTL RIS - 0.5 1 uw
3 5-532kHz RCL #5tE
e T BAME | | B | B
fircaok S S - 32 - kHz
VDD=3.3V

ACC ES ’ , - .

resk | UEKEE TA=-40°C ~+85°C (KeHEJF) TBD ppm

EEE

PAN312x &5/ MUl 45 V1.4
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PANCHIP PAN312x RFIUKIHFEZTEE B TGRS R
EEN
5.4 HSSURME
*£ 5-6 HAHURM
7= SH R B/AME | BABE | BKRME B A
VESDHBM! | ESD @ Human Body Mode Ta=25°C - TBD - kV
VESDCDM®! | ESD @ Charge Device Mode Ta=25°C - TBD - \Y
VESDMME! | ESD @ Machine Mode Ta=25°C - TBD - \Y
Tiatohup!™! Latch up current Ta=25°C - TBD - mA
T
1. HR¥E ANSI/ESDA/JEDEC JS-001 AnifEffi g, i H s F R SR k- N\AAA Y (HBM) -2 1 2%
2. H#E ANSI/ESDA/JEDEC JS-002 %t Hi i H, R 55 (ESD) il b R & o
3. AR¥E JESD22-A115-C & H I H R B (ESD) i bR AE ff 2
4. %% JEDEC EIA/JESD78 FryfEM5E .
5.5 Bk
£ 5-7 Bk
e [s% WRF e [nmm [BxE [as
Rising edge, dVDD/dt<3V/ - 1.7 \Y4
Veor | POR KT i JE e T 4
Falling edge, dVDD/dt<3V/s - 1.6 v
Tror POR L Hi L VBAT %K | VBAT =3.3V - 1.2 ms
2%°5-8 nRESET % N1k
we  |s% WAEE BAME | nmE [BRE a6
ViR A7) B FL &, nRESET /| VDD=1.8 ~3:3V ,To=25°C | - - 0.2*VDD \Ys
Vir 1E 7] )8 F &, nRESET, | VDD=L.8 ~ 3.3V ,To=25°C | 0.8*VDD |- \Ys
Vhys st | HEREfl R 4 H IR VDD=1.8 ~ 3.3V ,Tx=25°C |- - 0.2*VDD \Ys
Rrst nRESET #ifl 4 5 437 FEFH . | VDD=3.3V ,Ta=25°C - 51 kQ
A O\ VRS i Y
tFR, 0.3pF nRI,ESET B NI VDD=3.3V ,Tx=25°C - TBD ns
i} ]
EENE

PAN312x &7 ik 4 V14
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[

PAN312x RINKTIFEEIEB BLRW R & H

5.6 JBF RF %%

% 5-9 @M RF

i) 28 TR BME |HEME | BRRE | R
130 160 187
190 245 280
for TAESZ 280 330 380 MHz
380 433/490 | 550
760 868/915/.| 1110
PLLres PLL 4t i 10 Hz
DR C g RS 2k 4M bps
SPI rate SPI j# % 10 Mbps
# 5-10 RSSI 45tk
%5 B% TR BME | nuE (BiE |
RSSIrgc RSSI fE 7Rt -120 - -10 dBm
RSSIaw RSSI k& /& -2 - 2 dB
RSSIres RSSI 757 % 1 dB
HENE

PAN312x &7 ik 4 V14
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5.7 B RF $¢iE

5.7.1 433MHz

PAN312x RINKTIFEEIEB BLRW R & H

# 5-11 RF ¥ (433MHz)

Fiinc] ¥ WAKA | B/ME | RBUE | BOKME| B4
Ix p13dBm,DCDC 13dBm Zh &4 th i) iR @DC-DC - 25.1 - mA
I P10dBm.DCDC 10dBm Ty #% H 1) HL it @DC-DC TX R |- 16.7 - mA
ITx,PodBm,DCDC 0dBm Ifj &4 i i H i @DC-DC - 7.5 - mA
Itx,P20dBm,LDO 20dBm T3 4 H ) IR @LDO - 79.4 b mA
I P17dBm.LDO 17dBm &4 ) (1) R @LDO 2 58.6 - mA
I7X P14dBm.LDO 14dBm &4 (1) R @LDO TX BB |- 44.8 - mA
Itx,p10dBm,LDO 10dBm T3 4 H # IR @LDO - 30.1 - mA
ITX P0dBm.LDO 0dBm T # 5 H i HL IR @LDO - 13.5 - mA
IRX 500k DCDC 500kbps HLift@DC-DC 2 6.6 - mA
Irx, 100k, DCDC 100kbps FEE@DC-DC - 5.8 - mA
RX,2-GFSK
Irx,10,DCDC 10kbps HLJii@DC-DC - 6 - mA
Irx 2.4,pCDC 2.4kbps H@DC-DC - 6 . mA
Irx,500k,LDO 500kbps FLIT@LDO - 11.1 - mA
Irx,100k,LDO 100kbps FER@LDO - 9.6 - mA
RX,2-GFSK
Irx,10k,LDO 10kbps HLi@LDO - 10 . mA
IRX 2.4k LDO 2.4kbps Hiiit @LDO - 9.9 - mA
# 5-12 TX F¢E (433MHz)
we  |s# T F/Ma| nmE B B
Prrrx HrH ohR - 20 21 dBm
Prrs Tyt - 1 - dB
Pioisaem | —IKIEHKYIZFE@13dBm 13dBm % th Dy, IR Lk - -45 - dBm
Pusizaem | —KEWHIIE @13dBm 13dBm i ThER, 130 B - -50 ) dBm
Pioooasm | —IKIEHIZE@20dBm 20dBm #iith Dy, ISR LK - -40 - dBm
Pusoogem | VBN @20dBm | 20dBm i DR, M| L - 50 |- dBm
Psp,1 R FE@<1GHz 20dBm #irtH IhER, A i - - -54 | dBm
Psp FHTh# @=1GHz 20dBm HrHThER, 0] g - - 36 | dBm
HEN
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PAN312x RIETFEEBEB TR RS H
EEN
# 5-13 RX FF1%: (433MHz)
Parameter
Symbol Description Conditions X Unit
Min Typ Max
PrxMaX B R N T2 DR=2.4kbps, Fdev=1.2kHz - 0 - dBm
PsENs. 500k 500kbps £zl R i E DR=500kbps, Fdev=250kHz |- 96 - dBm
PsEns 200k 200kbps HZIIC R U DR=200kbps, Fdev=100kHz |- -101 - dBm
Psens. 100k 100kbps U R B DR=100kbps, Fdev=50kHz - -103 - dBm
Psens,sok 50kbps 215 R BUE DR=50kbps, Fdev=25kHz - 109 - dBm
PsEns. 10k 10kbps FZUSCR B DR=10kbps, Fdev=5kHz - -118 - dBm
PsEns,2.4k 2.4kbps HUCR BUE DR=2.4kbps, Fdev=1.2kHz - 123 ) dBm
. DR=2.4kbps, Fdev=1.2kHz,
C/lcozak IS R @2 4kbps | L ST P - 1 - |dB
DR=2.4kbps, Fdev=1.2kHz,
C/l 124k B — I E 7 @2.4kbps Channel Space=12.5kHz, - 53 - dB
CW T
DR=2.4kbps, Fdev=1.2kHz,
C/1 1mage 2.4k B 15 i @2.4kbps Channel Space=12:5kHz, - 27 - dB
CW Tk
DR=2.4kbps, Fdev=1.2kHz,
-1M:68
Channel Space=12.5kHz, - M7 | dB
CW T IMHz fifs '
DR=2.4kbps,Fdev=1.2kHz,
C/1 BLOCKER 2.4k FH ZE $111 @2.4kbps Channel Space=12.5kHz, - 66 - dB
CW T4 2MHz fw#s
DR=2'4kbps, Fdev=1.2kHz,
Channel Space=12.5kHz, - 78 - dB
CW T4 10MHz fi#%
EEE
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5.7.2 4990MHz

PAN312x RINKTIFEEIEB BLRW R & H

R 5-14 RF ThFERFME (490MHz)

i) ¥ Wik | BME | RBUE | BoRf| AL
I P13dBm,DCDC 13dBm T #H H i HLiit @DC-DC - 27.3 - mA
I P10dBm.DCDC 10dBm Ty #% H  HLit @DC-DC TX B |- 17.7 - mA
Itx podBm,DCDC 0dBm T Z 4 th ) i @DC-DC - 7.7 - mA
ITX P20dBm,LDO 20dBm Iy #4 H H) IR @LDO - 80 - mA
Itx,p17dBm,LDO 17dBm T3 4 H ) IR @LDO - 60.2 - mA
I7X P14dBm.LDO 14dBm &4 (1) R @LDO TX BB |- 48.3 - mA
I P10dBm.LDO 10dBm &4 ) (1) R @LDO . 30.9 - mA
ITX P0dBm,LDO 0dBm I 2% H I LA @LDO - 13.6 - mA
Irx 500k, DCDC 500kbps HLI@DC-DC = 6.7 - mA
Irx, 100k, DCDC 100kbps HLii@DC-DC - 5.8 - mA
RX,2“GFSK
Irx,10x,DCDC 10kbps H@DC-DC s 6.1 - mA
Irx 2.4k, pCDC 2.4kbps Hiit@DC-DC - 6.1 - mA
IRX,500k.LDO 500kbps HLift@LDO - 11.3 - mA
Irx,100k,LDO 100kbps HLL@LDO - 9.6 . mA
RX,2-GFSK
Irx,10k,LDO 10kbps HR@LDO - 10.1 - mA
IR 2.4k,.LDO 2.4kbps Hi@LDO - 10.1 - mA
* 5-15 TX Fift (490MHz)
w2 [sm e BREM /M| SR Bokcf] b
Prerx i 1 Th e - 20 21 dBm
Prrs YRz it - 1 - dB
Pioisaem | KIS DI @13dBm 13dBm $irth ThaR, i ] FL g - -49 - dBm
Pusiaaem | X IEHIIHE @13dBm 13dBm it Th 3, 1] F - -64 B, dBm
Pmoodm | K IIE @20dBm 20dBm it DhE, i A r g - -43 - dBm
Pisooaem | KM THH @20dBm 20dBm ¥ ThE, i) g - 57 , dBm
Psp 1 REINF@<1GHz 20dBm it ThaR, R - - -54 dBm
Psp AT % @=1GHz 20dBm HrHThE, B 0] g - - 36 | dBm
HEN

PAN312x &7 ik 4 V14
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PAN312x RIETFEEBEB TR RS H
EEN
# 5-16 RX % (490MHz)
Parameter
Symbol Description Conditions X Unit
Min Typ Max
PrxMAX B R N T2 DR=2.4kbps, Fdev=1.2kHz - 0 - dBm
PsENs. 500k 500kbps £zl R i E DR=500kbps, Fdev=250kHz |- 97 - dBm
PsEns 200k 200kbps HZIIC R U DR=200kbps, Fdev=100kHz |- -101 - dBm
Psens. 100k 100kbps U R B DR=100kbps, Fdev=50kHz - -106 - dBm
PsEns.s0k 50kbps TR B DR=50kbps, Fdev=25kHz - =110 - dBm
PsEns. 10k 10kbps FZUSCR B DR=10kbps, Fdev=5kHz - -118 - dBm
Psens 2.4k 2.4kbps 2R B DR=2.4kbps, Fdev=1.2kHz - =124 ) dBm
. DR=2.4kbps, Fdev=1.2kHz,
C/lcozak IS R @2 4kbps | L ST P - 10 - |dB
DR=2.4kbps, Fdev=1.2kHz,
C/l 124k B — I E 7 @2.4kbps Channel Space=12.5kHz, - 54 - dB
CW T
DR=2.4kbps, Fdev=1.2kHz,
C/1 1mage 2.4k B 15 i @2.4kbps Channel Space=12:5kHz, - 27 - dB
CW Tk
DR=2.4kbps, Fdev=1.2kHz,
-1M:68
Channel Space=12.5kHz, - M7 | dB
CW T IMHz fifs '
DR=2.4kbps,Fdev=1.2kHz,
C/1 BLOCKER 2.4k FH ZE $111 @2.4kbps Channel Space=12.5kHz, - 68 - dB
CW T4 2MHz fw#s
DR=2'4kbps, Fdev=1.2kHz,
Channel Space=12.5kHz, - 80 - dB
CW T4 10MHz fi#%
EEE
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5.7.3 868MHz

PAN312x RINKTIFEEIEB BLRW R & H

& 5-17 RF Th#ERFME (868MHz)

Ziinc] 2% WRFG | BME | BBUE | BoRfE| B4
Irxpizasmpene | 13dBm D4 H 1 HLR@DC-DC - 35.8 - mA
Itx,p10dBm,DCDC 10dBm T3 4 H ) H i @DC-DC TX FEY - 20 - mA
Itx podBm,DCDC 0dBm T Z 4 th ) i @DC-DC - 8.8 - mA
I1x p20dBm.LDO 20dBm =g ) L @LDO - 91 - mA
Itx,P17dBm,LDO 17dBm T3 4 H ) IR @LDO - 72 - mA
I1X P14dBm,.LDO 14dBm Zj# 4 H ) LI @LDO TX B |- 60.2 - mA
I1X P10dBm,.LDO 10dBm Zj 54 H ) - @LDO - 345 - mA
ITx,PodBm,LDO 0dBm I F 4 A H R @LDO - 15.5 - mA
Irx 500k, DCDC 500kbps HLI@DC-DC = 6.9 - mA
Irx, 100k, DCDC 100kbps HLii@DC-DC - 6.1 - mA
RX,2-GFSK
Irx,10x,DCDC 10kbps H@DC-DC s 6.3 - mA
Irx 2.4k, pCDC 2.4kbps Hiit@DC-DC - 6.3 - mA
Irx,500k,.LDO 500kbps HLIit@LDO - 11.5 - mA
Irx,100k,LDO 100kbps HLL@LDO - 9.9 . mA
IRX,10k.LDO 10kbps HLL@LDO RX2-GFSK - 10.4 - mA
IR 2.4k,.LDO 2.4kbps Hi@LDO - 10.3 - mA
K 5-18 TX ¢ (868MHz)
®2  |s% o RS /M| o] Bt B
Prrrx i th T2 - - 20 dBm
Prrs DE s 0 it - 1 - dB
Pioisaem | KIS DI @13dBm 13dBm $irth ThaR, i ] f g - -43 - dBm
Pus ispm | VX VEPEIIFE @13dBm 13dBm it Dh 3, 1A F - 54 B, dBm
Pinpodsm | B D% @20dBm 20dBm iyt Dy, W A B Rk - -37 - dBm
Pusooaem | —IKIE P THH @20dBm 20dBm ¥ ThE, k) f g - 48 , dBm
Psp 1 REINF@<1GHz 20dBm it ThaR, 1 R H g - - -54 dBm
Psp AT % @=1GHz 20dBm HrHH ThE, B B 0] g - - 36 | dBm
EEE
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Page 20 of 45




PAN312x RIETFEEBEB TR RS H
EEN
# 5-19 RX Ff%: (868MHz)
Parameter
Symbol Description Conditions X Unit
Min Typ Max
PrxMaX B R N T2 DR=2.4kbps, Fdev=1.2kHz - 0 - dBm
PsENs. 500k 500kbps £zl R i E DR=500kbps, Fdev=250kHz |- 97 - dBm
PsEns 200k 200kbps HZIIC R U DR=200kbps, Fdev=100kHz |- -101 - dBm
Psens. 100k 100kbps U R B DR=100kbps, Fdev=50kHz - -105 - dBm
PsENs.s0k 50kbps FUSCR BUE DR=50kbps, Fdev=25kHz - =108 - dBm
PsEns. 10k 10kbps FZUSCR B DR=10kbps, Fdev=5kHz - -117 - dBm
PsEns,2.4k 2.4kbps HUCR BUE DR=2.4kbps, Fdev=1.2kHz - 122 ) dBm
. DR=2.4kbps, Fdev=1.2kHz,
C/lcozak IS R @2 4kbps | L ST P - 10 - |dB
DR=2.4kbps, Fdev=1.2kHz,
C/l 124k B — I E 7 @2.4kbps Channel Space=12.5kHz, - 52 - dB
CW T
DR=2.4kbps, Fdev=1.2kHz,
C/1 1mage 2.4k B 15 i @2.4kbps Channel Space=12:5kHz, - 27 - dB
CW Tk
DR=2.4kbps, Fdev=1.2kHz,
-1M:70
Channel Space=12.5kHz, - M7 | dB
CW T IMHz fifs '
DR=2.4kbps,Fdev=1.2kHz,
C/1 BLOCKER 2.4k FH ZE $111 @2.4kbps Channel Space=12.5kHz, - 70 - dB
CW T4 2MHz fw#s
DR=2'4kbps, Fdev=1.2kHz,
Channel Space=12.5kHz, - 69 - dB
CW T4 10MHz fi#%
EEE
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5.7.4 915SMHz

PAN312x RINKTIFEEIEB BLRW R & H

& 5-20 RF Th#ERFME (915MHz)

i) ¥ Wik | BME | RBUE | BoRf| AL
I P13dBm,DCDC 13dBm T #H H i HLiit @DC-DC - 35.6 - mA
Itx,p10dBm,DCDC 10dBm T3 4 H ) H i @DC-DC TX FEY - 19.3 - mA
Itx podBm,DCDC 0dBm T Z 4 th ) i @DC-DC - 8.5 - mA
ITX P20dBm,LDO 20dBm Iy #4 H H) IR @LDO - 91 - mA
Itx,P17dBm,LDO 17dBm T3 4 H ) IR @LDO - 72.8 - mA
I7X P14dBm.LDO 14dBm Zh &4t ) iRl @LDO TX BB |- 61.2 - mA
I P10dBm.LDO 10dBm Zh &4t ) iRt @LDO . 33.4 - mA
ITx,PodBm,LDO 0dBm I F 4 A H R @LDO - 15.2 - mA
Irx 500k, DCDC 500kbps HLI@DC-DC = 6.9 - mA
Irx, 100k, DCDC 100kbps HLii@DC-DC - 6.1 - mA
RX,2:GFSK
Irx,10x,DCDC 10kbps H@DC-DC s 6.3 - mA
Irx 2.4k, pCDC 2.4kbps Hiit@DC-DC - 6.3 - mA
IRX,500k.LDO 500kbps HLift@LDO - 11.5 - mA
Irx,100k,LDO 100kbps HLL@LDO - 9.9 . mA
TRX,10k.LDO 10kbps HL@LDO RREORSE 103 |- mA
IR 2.4k,.LDO 2.4kbps Hi@LDO - 10.3 - mA
* 5:21 TX FifE (915MHz)
w2 [sm o lmREM /M| SR Bokcf] b
Prerx i 1 Th e - 20 21 dBm
Prrs YR gz it - 1 - dB
Pioisasm | K IEHKDIFE@13dBm 13dBm % th Dy, IR Lk - -41 - dBm
Pus ispm | VX VEPEIIFE @13dBm 13dBm it Dh 3, 1A F - 54 B, dBm
Pinpodsm | B D% @20dBm 20dBm iyt Dy, W A B Rk - -36 - dBm
Pusooaem | —IKIE P THH @20dBm 20dBm ¥ ThE, k) f g - 48 , dBm
Psp 1 REINF@<1GHz 20dBm it ThaR, 1 R H g - - -54 dBm
Psp AT % @=1GHz 20dBm HrHH ThE, B B 0] g - - 36 | dBm
HEN
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PAN312x RIETFEEBEB TR RS H
EEN
#* 5-22 RX Ff%E (915MHz)
Parameter
Symbol Description Conditions X Unit
Min Typ Max
PrxMaX B R N T2 DR=2.4kbps, Fdev=1.2kHz - 0 - dBm
PsENs. 500k 500kbps £zl R i E DR=500kbps, Fdev=250kHz |- 97 - dBm
PsEns 200k 200kbps HZIIC R U DR=200kbps, Fdev=100kHz |- -102 - dBm
Psens. 100k 100kbps U R B DR=100kbps, Fdev=50kHz - -105 - dBm
PsENs.s0k 50kbps FUSCR BUE DR=50kbps, Fdev=25kHz - 109 - dBm
PsEns. 10k 10kbps FZUSCR B DR=10kbps, Fdev=5kHz - -117 - dBm
PsEns,2.4k 2.4kbps HUCR BUE DR=2.4kbps, Fdev=1.2kHz - 122 ) dBm
. DR=2.4kbps, Fdev=1.2kHz,
C/lcozak IS R @2 4kbps | L ST P - 1 - |dB
DR=2.4kbps, Fdev=1.2kHz,
C/l 124k B — I E 7 @2.4kbps Channel Space=12.5kHz, - 48 - dB
CW T
DR=2.4kbps, Fdev=1.2kHz,
C/1 1mage 2.4k B 15 i @2.4kbps Channel Space=12:5kHz, - 27 - dB
CW Tk
DR=2.4kbps, Fdev=1.2kHz,
-1M:69
Channel Space=12.5kHz, - M7 | dB
CW T IMHz fifs '
DR=2.4kbps,Fdev=1.2kHz,
C/1 BLOCKER 2.4k FH ZE $111 @2.4kbps Channel Space=12.5kHz, - 70 - dB
CW T4 2MHz fw#s
DR=2'4kbps, Fdev=1.2kHz,
Channel Space=12.5kHz, - 69 - dB
CW T4 10MHz fi#%
EEE
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PANCHIP PAN312x %ﬁ]f&&m%mﬁﬁ%%%&ﬁ:ﬁ? -
6 HJE
6.1 HJEMER

PAN312x A WNE LM EIEE IR G, RS R CE A SR P E TR %
DIRe s i B - PAN312x R R E— MM, FiTA 1 P 38 v R AR A2 v 2 4
MR LSS (LDO) HAF AR, FE, O W ER T —4 DC-DC #iLas, wJ
A B i H DC-DC Ja 35, Mk — 5 BRSNS 1 AR B

6.2 DCDC

DC-DC ##ide ] yith Fr W ELHE PA FLESAEN B0 LT B LB SRR, T8I R0
IR SRR, FIORIESE DC-DC $diiz T, S RIREEHLIEAR DC-DC Mg X
LS AR AL IR . ERE: DC-DC $4eas DGR MRTI R PA g i i dit; M
WFE DR PA Y, S PA 75 BAE A AR A Fa L.

DC-DC e feas TARN 75 28— A Sl g as A — AN i, Bk ml 225 R
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PANCHIP PAN312x RIUKRITHFET EE%?E‘%L[&ZQE‘T -
7 BHERED

7.1 PULR SPI#:10

PAN312x BRIASCRFDUZE SPI, LI 2 PUZE SPT ML, FPUZR 551K

e SCK: SPIW#MES, 2NN AEHE, EHE—A LA T 3R R AE

* CSN: SPI Hifg 5, LA

* MOSI: SPLEHRES, HURMA

e MISO: SPIHHRES, HiEfHiH

HHA SCK. CSN. MOSI H F#1 Master #iill, MISO H Slaver £ file fE@ Gt A2, LA
CSN HPRARALAS, BEZ CSN - PRI &5 AR R LSS 2 . AL Master i i MOSI
RIEHHE, MISO I8 dE, B fLimiH MSB B, S s kKi%. SCK FRFIHET
FEAEEE, BT REAT R R AE

7.1.1 9%k SPI B4R FHE2H P
SPI it FUIT:

CSN ~ \ - _ [
SCK ) || ] [ %
MOSI — Address Bytes X WR X Data Bytes >

MISO —{ N Do Not Care -

[ 7-1 SPI ‘550K 25 47 25 1 5
M B WR=1

7.1.2 U9%R SPI SERFER Ao bl 7
SPI 1 P

CSN [
SCK 72 %
Mosl — Address Bytes X WR X Do Not Care >
MISO — Do Not Care X Read Data =
Kl 7-2 SPI SR IRZF A7 I
VE: EH WR=0
HEN
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PANCHIP PAN312x RIUKIIFET EE%?E%%L[&Z{ET
7.1.3 JUZ% SP1 B &R
CSN \
c« 7 LT L L L L L L L L L L L %
MOSI —( Command Byte X Param Byte 0 X [CX Param Byte n >—
MISO

Kl 7-3 St HTT?
7z BT Command Byte K& HTir <, Param Byte n 55 n 17 THE 24

7.1.4 DUZR SPI it &mt

CSN \
M@Mﬂmmwﬂ%
MOSI —( Command Byte

MISO ( n CTS X Resp Byte 0.~ X | & _RespByten >—

7-4 i?éﬁﬁ i
JE: EH Command Byte X9 %)@ <, n CTS ///// n NG 1] clear-to-send (CTS) <>, Resp Byte n %55

n INFHPIE I ZE

7.1.5 DUZ: SPI Bf R ER
R FTE SPI I F BRI R

%E ik a N~ B/ME SR BoAM Hpr
t1 CSN T} B3y 2] SCK _EFH 32 - - ns
t2 SCK 8 5 1 100 - - ns
t3 SCK 751 HL - ) ] 50 - - ns
t4 MOSI %l SCK B #§ 1] SETUP H[i] 7 - - ns
t5 MOSI %] SCK /447 HOLD I [f] 7 - - ns
t6 SCK FFEV 2] MISO FER} 0 - 15 ns
t7 SCK % CSN _ETF %} [a] 0 - 150 ns
HEN
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[

PAN312x RINKIHFEZ IR B LR R & F

R

SCK :b:'l—j.’:—l-cl-l-ﬂh-lld .tq IT th f

MOS! 7k W3 47 A7 ;
wso T T
CSN 3. i

PAN312x &5/ MUl 45 V1.4
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PANCHIP PAN312x RINKIHFEZ IR B LR R & F
7.2 =% SP1¥0O

PAN312x BRIAA SR =26 SPI, @ di =4k SPI, FE FHEAEMSS, HigmT
fic & 3t N =4k SPI:
1. HEAF2E ROOS B E N 0x60
2. &A% ROOE it B N 0x84
3. HEFAERE ROOS L E A 0x00
=%k SP1 {5 5.
e SCK: SPIW#MES, WA AMHET, fEHE—A LA AT 5 Rt
e CSN: SPI Fi&Ef5%5, (RHPFA
MOSI: SPI ¥k N\ /fi b5 5

7.2.1 =£& SPI ERFIR T Al P

SPI S Fa1 T

CSN ~ \ | : /
SCK % i i i %
Mosl — Address Byte X WR X Write Data

K 7-6 3 2k SPI 5itf ¢
e B WR=1

7.2.2 =%k SPI 4 BR 708 7

SPI BER i 1:

CSN =\ /
SCK % %
MoSsI — Address Byte X WR X Read Data

K 7-73 2k SPI i ¢
YT T WR=0
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PANCHIP PAN312x ZSURINFTIERLARBRE
723 =4 SPI @& HF
CSN =\
mmﬂmm_%
MOS| —— Command Byte X ParamByte 0 X J[ Y ParamByten »>—

Kl 7-8 Host Ban & i 7

7.2.4 =% SPI i

CSN ‘\
MOSI —( Command Byte X nCTS X RespByte0 X /X Param Byle n

7-9 Host BEan &

7.2.5 =%& SPI Bf P E R

TR SPI B FERIT:
) ik P BME | mmE BoAE A
t1 CSN T [ 2] SCK b F- 32 - - ns
2 SCK F} %4 & #1 100 - - ns
t3 SCK 1= HL - ] 50 - - ns
t4 MOSI #| SCK %ty SETUP I ] 7 ns
t5 MOSI %] SCK i} %} i) HOLD Hf [a] 7 ns
t6 SCK T & 2] MISO FEHf 0 15 ns
t7 SCK T P&V 5 CSN ok TH ] 0 150 ns
SCK ,—r;n -« 22— 3 f h [ -
_/—_.f | I \_!% I ”E_ L —
MOSI G4 %t %)
CSN s Lot

K 7-10 =%k SPI I FFERK
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PANCHIP PAN312x RFIUKIHFEZTEE B TGRS R

7.3

7.4

7.4.1

7.4.2

7.4.3

[

FIFO

PAN312x A BT 128Bytes 1) FIFO, 4345 & S AU f# F . RX-FIFO F T3z
WA PR EE . TX-FIFO A& T A& S5 3 T A7l RIDKs & 28 B B0

TR

PAN312x —3F 5 P TAEBIZ(: Deepsleep Bz, Sleep iz, Ready fiiz. TX = F1
RX #30. EFHES R B3N Ready ¥, Deepsleep F1 Sleep Hz N nl DL i
GO_SLEEP @&t AN, TX A iE RX B LUEd START TX/RX ard i A . TX
B RX B UR G HPIRAS 2T AELE R, PIECE N Ready 0. TX Bl RX
A5k Sleep .
RVE:

1. DeepSleep i R figifid GO _SLEEP iy @ #EA

2. DeepSleep BizUMEEEf5, TFEEFE f KIS2L.

FEERIE (Deepsleep) MR

FEVRFEERIRIE R, PAN312x 22 AT 300nA K/ R S EIZ 4T . I, SPI 22 O4%
GRS, RAr#irres i Eaa S, eS8 a S BAE 13k

RER (Sleep) B

FERIRAEEC T, PAN312x (T WO ShRERA DR ICH], S RiF LIR30, WA AR,
FEHLUEAIG, SRk P U598 T LGS SPL AT E S B A %, EEIESAT AR E
SR a2 BRAIE S T35, FEENRIRMEAJG, Bk FIFO AAR4E, P ZRific B &
Hoan b frar, NERo

B4 (Ready) I\

L2 IR T2 N R SR AR 2B SO SR () — N BRI, B 1SR
Sb, FARBIEISTRE, RS EARIRAE AR . eI, FH P AT LG SPT AT BT RO &

PP
HI'J/Q‘\O
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PANCHIP PAN312x R¥KTh ﬁ:@.fﬂﬁ%?ﬁ%q&ﬁﬁ

7.4.4

7.4.5

7.5

RE (TX) R

PP /3 BORIE AR, I B AR a2 BE AR, BRI, PAN312x 23T R S AL
R, I 58 AL BdE . PAN312x (RS e, iR 2 /i i) k& dn & SOk
PR B A AT BPIRES, AIHC BRSO FE PR RFAE AR AR 2 e NSRS 2 e N 4 5K
BEAARHRASR 5% o

Bl (RX) R

P 5 B CE I, ) e B U A BE SRS, U, PAN3I2x 2 STIE UYL
FAPRRSER, I 58 AR WCEE . PAN312x AR e R, SR i B i 2 2
HORVUE IR AT 1R, wlBC EARGS BAE IR FFAE RO O BE N R 3 N 25
R BEAMRIRARE A

aali

PAN312x HZNAFPWIES, HTRBGG RS EF 4. PES =
R, IR E LA W A i TR AR G AR B L O P RS A DG s R v G L A
LR A BB I I L I
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7.6 GPIO

7.6.1 GPIO TjRERR s

PAN312x RINKTIFEEIEB BLRW R & H

PAN312x ZFF 11 NAACE R GPIO, &> GPIO #nl LARC B BAS [F] Thie % A\ B0 4
tH, W RFATR.
TR, NTHIER 58S ARIEREE, CSN. SCK. MOSI K MISO AREH AL & /it
fhhgE, DRbrE RN &2 R 7 4 GPIO It B AN F i Dh BEAR 5K

% 7-1 GPIO ThAEmET

PIN BRINTHEE Thge A
AJEdE A: A GPIO, GPIO-Txemd, GPIO<Rxemd, DirectlO-Din,

GPIOO GPIO DirectIO-Dout, DirectlO-Dclk, Cad-Ind, PA-Ctrl, Trx-Switch-Ctrl, GPIO-
CTS, IRQ
AlEdE A: A GPIO, GPIO-Txemd, GPIO-Rxcmd, DirectlO-Din,

GPIO1 GPIO DirectIO-Dout, DirectlO-Dclk, Cad-Ind; PA-Ctrl, Trx-Switch-Ctrl, GPIO-
CTS
AECE N: A GPIO, GPIO-Txcmd, GPIO-Rxcmd, DirectlO-Din,

GPIO2 GPIO DirectIO-Dout, DirectlO-Dclk; Cad-Ind, PA-Ctrl, Trx-Switch-Ctrl, GPIO-
CTS

GPIO3 Sk AIHCE N: i8R GPIO, GPIO-Txcmd, GPIO-Rxcmd, DirectlO-Din,
DirectlO-Dout, DirectlO-Dclk, PA-Ctrl, GPIO-CTS

SCK SPI i 4 -

CSN SPI Jy ik -

MOSI SPI MOSI ## -

MISO SPI MISO ¢

IRQ / GPIOS RF H B A BN A GPIO, IRQ

XTLO/GPIO9 | GPIO A E N B GPIO, XTL fiRE

XTL1 / GPIO10 | GPIO AIfCE Y. A GPIO, XTL iR 1

PAN312x &7 ik 4 V14
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8  SHN A A AR EE R

8.1 HIELm=R

B AR 2 PAN312x Ak B SCECHE i A FH AR a2k o A AR R B AR i R L
A8 R A v (R B A T 2 B T B (R BRI R

PAN312x 38 AN 6] (I Bc & 7 338 2kbps £ 4Mbps A [FEIESR, H.

e 2~40kbps, AILMTLEAE, HFE 0.1kbps

e 50kbps ~4Mbps, SZRFUN N IHERALE -

50kbps 62.5kbps 80kbps 100kbps 125kbps
200kbps 250kbps 400kbps 500kbps 1Mbps
2Mbps 4Mbps

8.2 EEMER

PAN312x 3 #F 130~187MHz. 190~280MHz. 280~380MHz . 380~550MHz 1 760~1110MHz
2N SFHBIBL , AN [F] (1) S 5038 18 A 26 nl S FreqBases ChannelNum . ChannelStep- FreqSel
FSHHATICE . M PGEE SR AR ARy R AR 2

fc =32MHz « (FreqBase + ChannelNum * C fannelStep) /2”24 /FreqSel
HA1, FreqSel & 130~187MHzy 190~280MHz. 280~380MHz. 380~550MHz £l 760~
1110MHz S5 AN RIS B A B #E 2S 4

8.3 RETThEREH

PAN312x JHIT 225 1) PA Ramp HLSEHUG R S ThR il . P s S 4000 8 s il i
K#21dBm IR TR E, WI9mFEREEN 1dBm.

8.4 JAHIEAR

PAN312x SZHFZ M ik i, A+5 & iR 8% (4GFSK/2GFSK) . #i#% 8 4%
(4FSK/2FSK) . i#id ZHl0 & n] sSEPl i /MR gt i (MSKD B3 /) i Wi i is g 5
(GMSK) .

PAN312x &7 ik 4 V14

Page 33 of 45



)

PANCHIP PAN312x %ﬁﬂf&&%%i@ﬁﬁ%ﬂﬁ%&ﬁf_ﬁ?ﬁ

8.5

8.5.1

8.5.2

8.6

8.6.1

[

TX S

PAN312x SCFFRIGAEE AL AR Z P CRC K368 7. [FR, N7 dt—BiTtiE
EHAEEYE, PAN312x 5| N ZFOARE KIS E MG AR, AFENHIG. S8R gmin s,
FH P el AR B N 37 50E B R O & S H0R S AN FIER . ANFE TR K.

HE PA B3]

AT DR PAN312x KEFINER, AILES AME I PA HE SRS H P iEIE S8
A% GPIOO. GPIO1. GPIO2. GPIO3 (nRST) VUA5| Mz —1E NhE PA =HIThAE,
SEPLAT AN PA HEESAE B USOR I FE A E 30T AT B 35 4

A& TRx Switch 354

PAN312x (1R 5 RIS 43 FF (Ao 11, 3l ik #1358 UG g e B T s IS R LB (1 & N, LI
TENSEFHE, Fa, X775 BB AR BE 2R 1K — MV RE R 2R o

N T TR UR SRR RR R RE R 2%, I8 W] DA EIEIL AR ) TRx Switch FL B S AR 25
BRI A I HLER R 73 B8 . FH P AT 240K GPIOO. GPIO1. GPIO2 =45l iz —1k
AN E TRx Switch ¥ DiRE,  SLHUXT M Switch F 7 B Hs IS R i #8 v B 2 146k

RX 5 #%

PAN312x KHMR A W, WREIRIE 5, B B3 (AGC) BRGiiHE
T RER, AR SR BT S 0 o PR B O S AT S aE e EOR, [RIIN R SGH I PN (S e AR A
R AT AR G sl b T PO 7S, DAL 5 IR MR L, SIS 5 (1 IR A
i

Blf55EERR (RSSD

o BWESH RSSI#ER

PAN312x SCRHE S REE AT ThRE . & U EIBAR T, & W@ 2 ot s &
(1455 50 B RSSUE , 7EHE GBI S B » 7 AT i e B 2 30K IS 57 4040 2.1 RSSI
fH.

o fEIERNE RSSI 8

PAN312x [A X FHEE AL RS E R O EHEN RXORSE, H il i E S5
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PEAEAETE R A TG0 B iR, XM RIS IE 1) RSST AEEEEAT R, TSl 5
KOS Ay A 3RS BT (S 16 1) RSSI fE .

8.6.2

8.6.3

EgFERR~ (LQD

PAN312x $EHUER RS RIIAE, EITZIIRE A w] LL 1 8 2 2 A (508 (15 i B
Olo ZINREA IR GETHEIAE 5 AOAE e LU DUOR VPG EE S B 1 LQI MBI, 5%
EEC RIS

BIEERARN (CAD)

IR CAD 72 H TR 4 A5 iE 2 Y 3 RF {55 Ky Carrier Sense (CS)
Uige. PAN312x SCRF=AAFT7 A BE SR 7720, 45 RSSI Ag&EAwill, Preamble Hif
S, Syncword [A] 25 FAG N -

o RSSIfgEMM, RIARIESIHE 155 RSSI, HriZhe &2 &K T i E 1 BIE
*  Preamble fuill, BPAGIN 4 FTHIUE 5 & A7 7E /I #G A HH Preamble 55
*  Syncword failll, BUAsI 4 BTG5 B ] f# I H Syncword 5%
=ANTRe ] R AT, AT CLEINE E S . 5358, =P DRI SCHRER N TR i E .
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9 i EER
9.1 AAEYLH

PAN312x GG PR WU, —F2E DirectlO 3, BJE@EE, A4—Fh
WM, 12 SRR 2 P 5 SR A% =X
9.1.1 EEMER (DirectlO )

PAN312x o & N E AR, O R W REdE 776 5.0 TX-FIFO 1 RX-FIFO A TAE, %
PRl GPIO kAR, RGEPEEEM FEATR. FE: BEIEERE Y RF 2FSK 5

2GFSK i .
TX Clk RX CIk .
\ 4 DirectlO-Dclk
Modem oy .T DirectlO-Din/Dout

< TX TX Data
RF Y SCK
— Sync .| Modem SPI MOSI
Detect 4 RX MISO
ﬁ ﬁ CSN

REGISTER

K 9-1 B AR X

* DirectlO RN

DirectlO #30 N, PAN312x £¢3i FIFO, H /¥ A GPIO 5 H P #47Ik k(= . iE L GPIO
PS5 HRE K i N\ B i ) B A B[R GPIO E

PAN3 1 2x SHFPF S (430, —Fi2 Directl0 S5 #I, —Fi2 DirectlO [
Ei v

{E DirectlO IR FZP AT, PAN312x S ik i th 51 B DirectIO-Delk FIEH i i 5
JAl DirectlO-Dout #4->5] ffl-5 4MEE MCU J@15; /£ DirectlO K FIPHEF, PAN312x
SR AL B4 H 5 I DirectlO-Delk A1 4HE 4 A 51 B DirectTO-Din P4~ 51 il 5 5 MCU J&@
f&e

TEF BT, PAN3 12x (U B i\ 51 B DirectlO-Din 5 #4451 i DirectIO-
Dout 155h MCU S5 . TR : A0 A BRI R 2FSK A, 7532 2GFSK 1.
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e RXHEHER
£ RX HIEMAAF, PAN312x M RLEIEES NS, MWL 1bit FEEEE
B, ZEdE(E B BB MR Direct]O-Dout ) GPIO % Hi 25 H 7 s

e  TX HiE#ER
F TX HiEI T, PAN312x H 30 H S LS A DirectlO-Din X GPIO % A [ 1bit %1
PEAT FSK I KT S T2 2GESK ], TR FEE R R,

9.1.2 PHXEER

TEVRCERE SR, PAN312x {4 FH 75 v B 0 P BB SR T Bl e o fER IR, SO
M TX-FIFO U R E A K IE N Payload N4, 45628 e MET 268, RSN
BEATAWUR S . R, A B AR, E R RR, FPRNZ )G,
FUL R 1 Payload i#E /7% 2] RX-FIFO H.

9.2 HhilEKER

PAN312x 352 Fh R AT w] BC ISR 30, @R e S Kmigity, Al A ghifg .

9.2.1 EEBKMEH
R A O E A SR I, AR I R A

B SRR 15 L SRR g 5 A SRR g 5 )
T TR s v | oa cRe
X CRC g
) FHL/FEC/ 4! ]

K 9-2 [E5E t kst

o HIStY: ATSISMKETACE, &2 SCEF 255 M, Preamble — MR 0x55 B
F OxAA )18 pattern, W57 LK B HAWRE pattern 1] E S HCR L B

o [P FRPFMKECFF 02 479, ARETTHSHLE

o HullE: BiETBL HKERZ IR 8191 Y

e CRCKE: 1ENFIIAL, SCHF0 %2 4 7715 CRC K5, H 2 mizUMyIaa 8 v fic &

o Hfk: Z2HEAECE, 1ERTEREIM Payload J46%] CRC 45K

o SWHrKFYmIY: {F Preamble, SyncWord, Payload A1 CRC % 7B il fid &
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)

o U THUFREN L E
*  FEC #wt3 T i gD 77 =X

9.2.2 ARG KMEH
B RS O T AR K EE A, USSR IR RS, XRTE TR FEE Node

ID Z it 2EH 2 )5,
Node ID 7EK 7B Z |l :

PAN312x RINKIHFEZ IR B LR R & F

sywan | ewmssn | A S
0~25551} Preamble 0~451i Node ID 0~819157 Payload | 0~4%4i CRC
) CRC .
P /FEC/ZE
w2 FH MR ER S
9-3 WG K ML 1
Node ID EKEFERZ)5:
- gymssn | 2wmssn | B ‘
0~255541 Preamble [~2%4i* Length 0~819157 Payload | 0~45%1i CRC
) CRC .
H AL /FEC/AE 2R

*[~2 FEATFNE R E G FERASE
K 9-4 mlAREL K ZE ) 2

o HITHS: FTRALMKENECE, &2 SRR 255 NFET, Preamble — AR 0x55 Y
# OxAA 518 pattern, W15 75 £ 15 B HANRFIR pattern 2 7] JH I SHCREC B

o [AEF: EXTFHKELFOE 47, NETHSHEE
* NodelID: WECE, FF0F 474

o HBEEKE: HEKETFE, XY T Payload FEHIKE, ZFBOHF 1 7

2 A, mERR 8191 FHTKE
o H¥E: Payload P, HKEHRZCFF 8191 11

*  CRCR&HG: MFNFEIL, SCFF 0 2 4 54795 CRC %, H 2 WaMyiaE A i &

o Atk: ZUARECE, 1EAVEE M Payload HiH %] CRC 45K

o SIS 7E Preamble, SyncWord, Payload Al CRC %% 7B 7 I it &
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10 RPERIhAE UL EA

10.1 Duty Cycle

PAN312x 374# TX Duty-Cycle A1 RX Duty-Cycle iZfTHE R, DL Thie.

TX Duty- Cycle Is47 850, AL ALLT 2 Fiig

1) ATEhEHl: HAME MCU #5#] PAN312x #EARIRME R, 7520w LS SPI f 4
¥ PAN312x Wi, SRJGHCE PAN312x #EAN TX #ixl, Ki&E¥E.

2) AHBIKE: SN MCU Bt & DUTY CYCLE #2350, R4 START TX #r
AHLE PAN312x ARIEH R, 5 Ki% DUTY CYCLE fv4 Ja 34 B3R S .

RX Duty-Cycle iz47#:x0, FTLAZ LA 2 Pl

1) 4TFshiEdl: mAME MCU B E PAN312x ) RX JT& i ), 2 e RX JT 2 st a) Y
R E] PAN312x P24 1] Preamble 5% Syncword H W, U 5 2h454F RX done H I,
TR N 2 s WHERAE RX T &I A, ARAEIIZ] PAN312x 4 [f] Preamble B
Syncword H 1, NIECE PAN312x 3 ARARAEL .

2) AHBEE: 4 MCU B E DUTY CYCLE AM%2%, SR # H START RX iy
AL E PAN312x AR R, 55 Ki% DUTY.CYCLE 74 8 314 B sh Ui fL .

10.2 PEETFFIBEA

F-BlBE AR A HE A A5 451 493.5Mhz) , 7E AL TS AR o, A2 BUE #( ChannelNum),
BRI BRI D 21 55— N BRI B (S % 8.2 IliE MR .
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11 ZEFEE

S FH M E DL PAN3120UOFA N1, PAN3123UOFA 1 PAN3125U0FA #H[H .

VBAT o
o
&
Olwnl=
zl<|2l8]5!
1 > = [BPIElEE
E.m: 100nF
ool [sed (8] St (=] o2
(O] IN] [oY] (3] [o¥] oV U
= O EZXOG®
THODFHO
gonssy
1 1 < 18 GPIO1
) DCDC_SW S GPIO1
PIM252010-2R2 aND-DabC & Shiog [JT—cPio0
3 5 GPIOI0
DVDD GPIO10 -
GPIo? 5 GPlog
GPIOINRST 5 | SFPI02 GPIOS Hg—0c
—===2 2 GPIO3INRST XC2 %
»—— NC <x x  XCi i
D.‘p—l D{I 1 4
[m] [a]
g2 - osc1 G
552020 3
GND1 0OSC
PANGT20UOFA |8 7
B i i S o 32MAz 10ppm 12pF =
8pF
“h c = =
C8 | |2.4pF L2~~—82nH T
CO | [5BF__ L3~~y~22nH Lo ~~—8.8nH 15~ ~180H 16~ —~180H
0 o1 1

=]
>
i
=
=]

10nH

= I_(h
[=] e
!
%
N
>

nF 15pF erF pF ESD5VOH1BSFYL

K 11-1 %K
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12 HERFER

TOP VIEW SIDE VIEW BOTTOM VIEW
BT NG 5L
D
Nd
| |
| UuU UIU Ui
1 G% — ' rll . ] 1
2 D) } 2
| — | E2 | -h-_c
T £ 1 — NeD-T—E
) -
| - 102 —| 2
: anaNnlinNaN i
|
R L) o
|
| }
| b A
| rd
: AL, A2
B o12-1 SRR
Ro12-1 BB}
ined ﬂg(m © [ B mm) HAfE (mm)
A 0.70 0.75 0.80
Al - 0.02 0.05
A2 0.203 REF
b 020 0.25 0.30
D 3.90 4.00 4.10
D2 2.60 2.70 2.80
E 3.90 4.00 4.10
El 2.60 2.70 2.80
e 0.50 BSC
K 0.20 0.25 0.30
L 0.30 0.40 0.50
h 0.25 0.30 0.35
Ne 2.50 BSC
Nd 2.50 BSC
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AR

CAD 5 AR

CRC TEIATEAREL L

CSN SPI HikfE 5

DCDC Him AL

FIFO FE NS

GPIO 1 FH 25 N\

IRQ Hh I =R

LDO L Z LA 4%

MCU AL B BT

0SC R

PA IR A

RF S

PLL B

POR HEA

RAM BEATLAF I 2

RSSI (CREE - E TN

SCK SPL B #{5E =

SPI FRAT OB

Sync ibiz

HEN
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TENETE S, AR ARRIR . A5 ST AN AT ] B 2R B 25 (A TH Ok o

Ly
BRI RO T A IR A R IR A SO H 3 K JR HAt 4 Wt e % 1 BT = [0 T b/ M e

B o

ST

AR SRS TP IR ) A FR B 0 7 s RSSO PR T BEASE 1 A I S B Y L 2 N o BRAEA TR 5
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