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Revision History

\ersion Description Editor Date
V0.1 Initial version William Chen 2013/9/17
DISCLAIMER

ALTHOUGH TO THE BEST KNOWLEDGE OF THE QuadRep ELECTRONIC CORPORATION (QUADREP)
THIS DOCUMENT IS ADEQUATE FOR ITS INTENDED PURPOSES, QUADREP MAKES NO WARRANTY
OF ANY KIND WITH REGARD TO ITS COMPLETENESS AND ACCURACY. QUADREP EXPRESSLY
DISCLAIMS ANY AND ALL OTHER WARRANTIES, EXPRESS, IMPLIED, OR STATUTORY INCLUDING
WITHOUT LIMITATION WARRANTIES OF TITLE, MERCHANTABILITY, NON-INFRINGENT, AND
FITNESS FOR A PARTICULAR PURPOSE, WHETHER ARISING IN LAW, CUSTOM, CONDUCT OR
OTHERWISE.
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! ! QuadRep Electronics [T] Ltd. Product #: QRZ-5300

{E5T HI: 2013.9.17
1 —&EH

QRZ-5300 5 2 /& £ A low-1F 42 fi FSK/GFSK i 8 1y Sub  1GHz i 43 [ FH 72 (i, {5 FF 433MHzZ
ISMAER . T ELA S AR A DR — (B Ml s o e B et & P A I sR TR & TG,
BRI UE B JE R — (B e BV R R B i s R T 2.

QRZ-530015 58 7| T h R EEEE (T 4R E N, N o & B A 1 7dBmEy & i (TR BOR S (EAH AL
HEER 2% (-114dBm @ 10Kbps, -110dBm @50Kbps). i A &p B Al il UEAsHE R
SR EHME A H AR R AR B SMARZER). AP a] ik = {F Gt b ipefe =002 8 — (8 A in
AT DARE 4 1L 58 1 5 (6 00 HL A 5 B S AU AR D U5 25 .QRZ-5300J & 78 [ 4 - e 4 JROH 44 i
(WSN) RT3 25, 555 USB Type-AXFEHRAEEH e L USBE it eR LU CUART LIRS

R

o IR 42x 23 mm, [ERE 2.7mm (R ESMAREE, K4 USBHEE, HEst)

® (i F Bk 17433 MHz ISMAETT

® L UARTap > ZERIAIACE

® i H #2{{tPWM/Capture x 4, 12C, SPI master/slave, ICEZEEH7 1, USBRE#E=F [1(Full-Speed)
AR AR S I D, 15K 17.5dBm

PR TR U BRI(E -117dBm @2Kbps

SRR R

FFEROHSZEK

.|
Confidential Doc. #: AN-QRZ-5300<Rev. 0.1> Page 4/22



QuadRep Electronics [T] Ltd. Product #: QRZ-5300

2. JiBRHE
433MHz R4
>
e \ Sub 1GHz UART
mEEpA | | REES | - | SPI{ 051 McU > Digital 10
08 NUC122LC1AN [€ > PWMiCapture
A > 12C
<+ SP|
> Uss

.|
Confidential Doc. #: AN-QRZ-5300<Rev. 0.1> Page 5/22



QuadRep Electronics [T] Ltd. Product #: QRZ-5300

3. ElIEEER N AH R A A B e R <T ]

|

4%)

l!.'.'s .

2. QRZ-5300 ENRI B RS = TEI4HEAC IR A

Confidential Doc. #: AN-QRZ-5300<Rev. 0.1> Page 6/22



! ! QuadRep Electronics [T] Ltd. Product #: QRZ-5300

4. QRZ-5300 EII B REAR A FAHAS R (& [BiEK4 - USB)

.|
Confidential Doc. #: AN-QRZ-5300<Rev. 0.1> Page 7/22



E ! QuadRep Electronics [T] Ltd. Product #: QRZ-5300

QRZ-5300 Sub 1GHz{EBi#E R~ &

2imm
L )
I A
Smm
T mm
ARt ShIA HEE @
G2 Tm 2'___
1 - O re i
Ny ge
42mm ) <—©0 - e3m 1K
I e 15K
i ScEm 1
- 1o
i OF 12K
T ) < 11 ]
1. z7mexle [TY7 1o L
2
- @ - s CHIK
J1 J2
12 . O 12 . o
h"{ —(—. . LITmr
4 _ Cooro : TER Tome A AL i o P
| | USB Type-A AA{EREGEIEM)
o i SMA 1258 PCBAR 75 2 S
o P H SEIESEPCER /= 3 3mm
1 _ lJé hlé 0 . Bmr
= 2100
TT T
2 . T SEM PCEAR FIE{P 1 Br
SMA 158 PCE 4R FIE 2. 2mm

.|
Confidential Doc. #: AN-QRZ-5300<Rev. 0.1> Page 8/22



! ! QuadRep Electronics [T] Ltd. Product #: QRZ-5300

FiSEL: SRR 42 x 23 mm » JBRE 2.7mm CREIESMAREE » K4 - USBHEE » Hsh)
MfEE2: EEASMDRERTE LM A ZDIPRAIRTBES - EEPCBIR T4HEESE (SMAREHH - R4) *

SMA#EE IR EFEE : 35mm, IR FEE :© 2.2mm
10mm, R ESE : 5.25mm, I FEE © 3.95mm, HHERSMEE ¢ 54.742mm

BBRG HE:
EERG HE: 5-6mm, HFSMRE : 23.4mm.
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4. HBEHERX
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5. 15E¥E5 [IECE K IhRERREH

QRZ-5300 ffiF§ Nuvoton NUC122LC1AN fEk MCU - &5 32 {7 Cizs)22 » B ARM
Cortex™-MO %030 HTHEY 12 GPIO 5(JIlfEMEf2HIER] - B:E S (BT DLE —(E—f% 1/0 fil
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MAX485 - HAtrEFHIHEES [HlEFE PWM / Capture ~ 12C #1 SPI » SPI 7] DI #5755 & /% master >
BaE) 2 {E5ME slave 25 » 3 H o ABCE Fy slave 25 & HH—(E ¢ 7 4N master ZEE 7] - 55
Sb - ICE Frffz 1FERE BB R S R5E » 1 USB REfEER L1(Full-Speed) /& (&2 4R
JT{EfER -

J1 5| E
Signal Pin Description
RESET 1 External reset input, low active.
GND 2 Common voltage reference for the QRZ-5300
VCC 3 3.3 Volt power for the QRZ-5300
TX 4 GPIO, also used as UART TX, transmits data from QRZ-5300 to UART
GND 5 Common voltage reference for the QRZ-5300
RX 6 GPIO, also used as UART RX, receives data from UART to QRZ-5300.
GPIO 7 GPIO PA.11, may be programmed as either a digital input or digital output.
It also can be programmed as 12C clock.
GPIO 8 GPIO PA.10, may be programmed as either a digital input or digital output.
It also can be programmed as 12C data.
J2 5| E
Signal Pin Description
GPIO 18 GPIO PA.15, may be programmed as either a digital input or digital output.
It also can be programmed as PWM3 output or Capture input.
GPIO 17 GPIO PA.14, may be programmed as either a digital input or digital output.
It also can be programmed as PWMZ2 output or Capture input.
GPIO 16 GPIO PA.13, may be programmed as either a digital input or digital output.
It also can be programmed as PWM1 output or Capture input.
GPIO 15 GPIO PA.12, may be programmed as either a digital input or digital output.
It also can be programmed as PWMO output or Capture input.
GPIO 14 GPIO PB.9, may be programmed as either a digital input or digital output.
It also can be programmed as Timer 1 external counter input.
GPIO 13 GPIO PB.10, may be programmed as either a digital input or digital output.
It also can be programmed as Timer 2 external counter input, as SPI0 2’nd
slave select pin.
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! ! QuadRep Electronics [T] Ltd. Product #: QRZ-5300

GPIO 12 GPIO PC.0, may be programmed as either a digital input or digital output.
It also can be programmed as SPI0 slave select pin.

GPIO 11 GPIO PC.1, may be programmed as either a digital input or digital output.
It also can be programmed as SPI0 serial clock.

GPIO 10 GPIO PC.2, may be programmed as either a digital input or digital output.
It also can be programmed as SPI0 MISO

GPIO 9 GPIO PC.3, may be programmed as either a digital input or digital output.
It also can be programmed as SPI0 MOSI
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QuadRep Electronics [T] Ltd. Product #: QRZ-5300

6. BT AR

Absolute Maximum Rating

vce ™ 3.6V

Storage temperature -40°C to +120°C
Operating temperature Range -30°C to +80°C

B BHESmEEE E T E R EE SRR - H e seiaRicE

Parameters Min Typ Max  [Units
Overall Specifications
Supply Voltage for RF, analog and digital circuits 2.5 3.3 3.6 VvV
Digital 1/0 Pin Input High Voltage 1.5 \/
Digital 1/0 Pin Input Low \oltage -0.3 0.6 \/
1/0 Pin Output High Current 4 6 8 mA
1/0 Pin Output Low Current 7 10 13 mA
1/0 Pin Input High Current 15 UA
I/0 Pin Input Low Current 15 uA
Current Consumption 2
ACTIVE TX Mode @ 17.5 dBm 82.5 mA
ACTIVE RX Mode 19 mA
SLEEP(Internal wakeup) 15 UA
SLEEP(external wakeup) 15 UA
RF Specifications
Frequency Band of FCC ™ 4335 434 4345 |MHz
Frequency Band of CE ™ 433.05 | 433.92 | 434.79 |MHz
TX Maximum Output Power 17.5 dBm
Antenna Impedance 50 Ohms
RX Sensitivity
2Kbps mode, Dev=8KHz, IFBW=50KHz -117 dBm
2Kbps mode, Dev=8KHz, IFBW=100KHz -114 dBm
10Kbps mode, Dev=18.75KHz, IFBW=50KHz -114 dBm
10Kbps mode, Dev=37.5KHz, IFBW=100KHz -112 dBm
50Kbps mode, Dev=18.75KHz, IFBW=50KHz -110 dBm
100Kbps mode, Dev=37.5KHz, IFBW=100KHz -107 dBm
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QuadRep Electronics [T] Ltd. Product #: QRZ-5300

150Kbps mode, Dev=56.25KHz, IFBW=150KHz -106 dBm
250Kbps mode, Dev=93.75KHz, IFBW=250KHz ™ -103 dBm
Current consumption

Deep Sleep mode 0.2 uA
Sleep mode 2 UA
Idle mode 0.25 mA
Stand-by mode 15 mA
PLL mode 8.5 mA
Rx mode(AGC ON) 145 mA
TX mode (-12dBm, TBG=0,TDC=0,PAC=0) 16 mA
TX mode (1dBm, TBG=1,TDC=0,PAC=0) 20 mA
TX mode (5dBm, TBG=2,TDC=0,PAC=0) 22 mA
TX mode (10dBm, TBG=3,TDC=0,PAC=0) 30 mA
TX mode (13dBm, TBG=4,TDC=0,PAC=0) 39 mA
TX mode (15dBm, TBG=5,TDC=0,PAC=0) 48 mA
TX mode (16dBm, TBG=6,TDC=0,PAC=0) 55 mA
TX mode (17dBm, TBG=7,TDC=2,PAC=1) 70 mA
TX mode (17.5dBm, TBG=7,TDC=3,PAC=3) 78 mA

B 1 - phpEHsH IC Y TEERE - fE77A USB Ayt » USB VBUS & 4% LDO FREEZS#E L 3.3V &R -

Bt 2 1 DSFEER IR B 275 1IC RIS, ACTIVE TX/RX Mode £ /271 2R 85 S HAIGIRER T 2 OMFEER

Bk 3 © S T3 (TX Output Power) #1577 (Frequency Band) o] UL SHERI R AVAM LG E » K 1A
Y S g L DA RIS S EIR B S (TX Spurious Emission)[RAIE - =] DUAEA [ R4RE(E TBG > TDC
1 PAC s EMH -

Bt 4 - Z2{5F] 250Kbps B A L - FEZEH 16MHz HE3T: - 142 R AT108 HifgE -

N
JiL °
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8. TR

Item |Quantity |Reference Part Description
1 1 Cé 1.8pF 0402

2 2 C8,C9 6.8pF 0402

3 2 C11,C13 8.2pF 0402

4 1 Ci12 15pF 0402

5 2 C31,C32 20pF 0402

6 1 C10 27pF 0402

7 1 C7 100pF 0402

8 1 C5 470pF 0402

9 1 C4 1nF 0402

10 1 C18 2.2nF 0402

11 1 C15 10nF 0402

12 1 C38 22nF 0402

13 1 C19 33nF 0402

14 2 C33,C39 0.1U 0402

15 3 C1,C3,C17 2.2uF 0603

16 7 C14,C16,C34,C35,C36,C37,C40 |1uF 0402

17 1 C2 10uF 1206

18 1 L4 18nH 0402

19 2 L2,L3 22nH 0402

20 1 L5 33nH 0402

21 1 L1 39nH 0402

22 1 R5 OR 0402

23 2 L8,L9 OR 0603

24 1 R3 33R 0402

25 2 R6,R7 100R 0402

26 1 R13 200R 0402

27 1 R1 820R 0402

28 1 R14 100K 0402

29 1 R4 1M 0402

30 1 D1 LED RED 0805

31 1 U3 RT9193-33PB SOT-23-5
32 1 X1 12MHz 3.2*2.5mm 4Pin
33 1 Y1 12.8MHz 3.2*2.5mm 4Pin
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! ! QuadRep Electronics [T] Ltd. Product #: QRZ-5300

34 1 Ul A7108 QFN20
35 1 u2 NUC122LC1AN LQFP48
36 1 J5 USB Type-A Male Optional
37 1 Al Edge-type SMA

38 1 Dipole Antenna

39 1 C20 NL C0402
40 1 R16 OR_NL R0402
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9. FEAERRE
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10. #¥ERFFERGET AR

& RF BB RE IR (M) L > AR (E RF (S5 FARE RN iR 208 E SRR i -
B EES R A (LA B G B S S — e G R -

SRR BRI BB A TH B W I (R A R R AR R BB AR LAS) - SofNah e Orim i
B N7 A BRI ARSI - 5FE MRS -

HH Must Isolate Area
1 Prefer Isolate Area
RF Module Board

Pin Header

About 30mm | D Customer®s Mother Board
Mother Board
25 Antenna

R 2 ¢ EIREEARSIIHERRE N IR ETESEE - SRR T (T S AR PR B
MO A PREE T - /055 HEEE 3 mm 2@k T8 > 558 NEFTR

HH Must Isolate Area
1 Prefer Isolate Area
] *  RE Module RF Module Board

Pin Header

) About 30mm > D Customer®s Mother Board
Mother Board A7 Antenna

B EHCE - VAR B RIMEEEAIRR o B 2 HIIREELE i LUEE RF MEREE Y > 552
A T e
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H#H Must Isolate Area
H# Prefer Isolate Area
L HRR RF Module Board

- s Pin Header

About 30mm D Customer™s Mother Board
Mother Board 777 Antenn

PSSO OB] ﬁ Must Isolate Area
E Prefer Isolate Area
4 RF Module Board
b Pin Header

) About 30mm > [ ] Customer™s Mother Board
Mother Board A Antenna
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11. Z2ZREFLOWAEHR4R

I LEAD FREE SOLDER PASTE recommend temp. profile. 1 0

B.Preheating C.Reflow zone
Recommendation]: 150~190°C 40~ 100sec Recommendation:Peak 230 to 250 °C,
Lack of heating : Can aot reach uniform peak temp..

Over 220 °C, 30 to 90sec
Frxress heating : Non melting , Poor l]al:zm!in; Tos g ; proble
+ b » . 3.
FPaor self 1 i Too low temp. : Poor spreading, Non melting

Too high temp, : Solder surface oxidation

7 A
200 \\__‘g —”______.—--“

PP e R =iy

150 —t

180 - L—

-_H}{

o L D.Cooling rate
A.Temp.Increase rate Recommendation: 1 to 5°C/sec
Recommendation : 1 to 4°C/sec Too slow: Reduce joint reliability
Over 4 "Cisec : Slumping increase Too fast : Chip position shift
Chip side ball increase
Smal! solder ball mcrease
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12. BEH:

12.1 AMICCOM A7108 datasheet v0.92
12.2 NUVOTON NUC122 datasheet VV1.08
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