Technical Description

The Equipment Under Test (EUT) is a portable 2.4GHz Transceiver (Plane) operating
at the frequency range of 2411-2472MHz with the following frequency table.

2411MHz | 2413MHz | 2420MHz | 2422MHz | 2424MHz | 2426MHz | 2428MHz | 2435MHz | 2437MHz | 2439MHz

2441MHz | 2443MHz | 2445MHz | 2451MHz | 2453MHz | 2455MHz | 2457MHz | 2461MHz | 2468MHz | 2470MHz

2472MHz

The EUT is powered by 1*3.7V rechargeable battery. By activating the slide bar, the
controller will be able to control the speed of the EUT.

The brief circuit description is listed as below:

1) U1 acts as Voltage Regulator (CE1239_3.0V).

2) U2 acts as MCU and 2.4GHz RF Module Circuit (RF HF2402 -
SOP16).

3) Y1is 16MHz crystal oscillator providing clock for U2.

4) U3 acts as charging circuit (HK4054).

Antenna Type: Internal antenna

Antenna Gain: 0dBi

Nominal rated field strength: 87.6dBuV/m at 3m

Maximum allowed field strength of production tolerance: +/- 3dB




HF2404 2.4GHz High-speed wireless transceiver Microcontroller

HF2404 =515+
HF2404 Product Manual
AD B! 2 4G EiEEWIRBR A1

AD Type 2.4G High-speed wireless transceiver Microcontroller
MEiR (General description)

HF2404 22— 12 iZ ADC , LA OTP AR FEEM | 2.4G BIRILEIR S HEY
B A, FoEUR BT TAETE 2.400--2.483GHz tHERIEA] ISM SRER  EEERmETsKUAIEES .
MR, RARZR. FHRERSIEERER | FESHF—XISENIF ACK fIEE
BRI, REEmHINR, TIBRENREEHERIYIEE. BXA GFSKBEAR , X8
HNER BEE , BHHGH CRC RIGTNEE.

B HHIEA RISC RZREERL{EARR D AHESHUTIIEEZE—MESEE | RELED
[EHEBAEAEIRIE S RRERMESEE. £ HF2404 WERE 1.5Kx14 bit OTP i2F17f#
22LAK 88 Bytes #iEfFfifizs , A NERRIREBSEER] 12 UoHiER A/D #iss  H
1 BENNER Band-gap £ HBELEMER  BRILURM 1.2V EBEMNE ; 5555, HF2404
12t 3 ARBHHERES (Timer) , — 16 (iHEER | BN 8 (Uit H=sFER~4E
PWM I&H,

The HF2404 is a 12 bit ADC and a OTP as the program storage base, with 2.4G
high-speed wireless transceiver chip microcontroller. Wireless transceiver unit work
in 2.400-2.483GHz world universal ISM band, it integrates functional blocks such as

RF transceiver channels, frequency generators, crystal oscillators, modems and so

on, and supports one-to-many networking and communication modes with ACKs.
The transmit output power, operating channel and communication data rate can be
configured. It uses GFSK communication mode, supports automatic response and

automatic retransmission, self-scrambling and CRC checksum function.
The microcontroller use of RISC architecture to make most of the instruction

execution time is a command cycle, only partial indirect address access instructions
require two instruction cycles. In the HF2404 there are 1.5Kx14 bit OTP program
memory and 88 Bytes data memory, the chip is also equipped with multi-channel
12-bit resolution A / D converter, which 1 channel for the built-in Band-gap
reference voltage generator, it can provide 1.2V voltage for measurement; In
addition, HF2404 provides three sets of hardware counters (Timer), One is a 16 bit

counter, the other two are 8 bit counters and can generate PWM waveform.

FEHRFHE (Features)
1. EBF#1 (Microcontroller)
& OPEPUE: AT RC %4 (IHRC) « WA RC #k¥% 4% (ILRC)
Clock mode: internal high-frequency RC oscillator (IHRC), internal
low-frequency RC oscillator (ILRC)
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HF2404 2.4GHz Wireless transceiver chip

& 4 Band-gap MBS 1.20V % Lk
Built-in Band-gap hardware module output 1.2V reference voltage
& NEEEE 16 ALt
Built-in a hardware 16-bit timer
& NEPIMELE 8 ALt EERIF ATt PWM Bt
Built-in two hardware 8-bit counter and can provide PWM mode output
& HNE-AZIWIE 12 0% AD Rk
Built-in a multi-channel 12-bit resolution A / D converter
¢ £t ADC Z%mik: ShEHA, Wi VDD, Band-gap 1.20V, 4V, 3V, 2V
provide ADC reference high voltage: external input, internal VDD,
Band-gap 1.20V, 4V, 3V, 2V
& GRULEESEI (1T) 8x8 MRkt
Provide single cycle (1T) 8x8 hardware multiplier
&SROt DU A
Support fast wake-up mode
& 8B LVRE~4.1V, 3.6V, 3.1V, 2.8V, 2.5V, 2.2V, 2.0V, 1.8V
Eight levels of LVR set : 4.1V, 3.6V, 3.1V, 2.8V, 2.5V, 2.2V, 2.0V, 1.8V
& TR NS T 5]
Optional external interrupt pin
& & 10 I AR RT LLEM I B R SR ) e
Every IO pin can be configured to enable wake-up function
& HFHLTAEHE ~4MHz@VDD=2.5V; ~ 2MHz@VDD =2.2V;
Operating frequency range: 4AMHz@VDD>2.5V; ~ 2MHz@VDD2>2.2V;
¢ 1.5K OTP /3 f#1i# 2%
1.5K OTP program memory
& 38 Bytes i {74
88 Bytes data memory
& {86 K4
provide 86 instructions
& KEMIR AR R (1T) 54
Most instructions are 1T execution cycle
& VR HIHERIR S, FIRRFFBOE
Programmable stack pointer and adjustable stack level
& ROEHE STES I ERE. (ARSI
Provide direct and indirect addressing modes for data and instructions
& FTH PR A AT M E AR R4 (index pointer)
All data memories are available for use as an index pointer
& ST 10 Mk DL AF AL, DT ERERRIT A
Separated IO space and memory space, convenient program development
2. k&iEfEH ot (Wireless communication unit)
& T[{ETE 2400—2483MHz 1 Fid H ISM #iEt
Work in 2400-2483MHz world universal ISM band
& A EEER

FRBRFEFREEARAT 2o g3



HF2404 2.4GHz Wireless transceiver chip

Automatically process packets
& HREHR R Y fE 250Kbps/1Mbps
The air data rate can be programmed 250Kbps / 1Mbps
& AR TR g, MATVEE) T -5dBm--13dBm
Wireless chip output power can be programmed, wide adjustment range:
-5dBm - 13dBm
& TEZOE T 250K /1M B REEUE N -91/-87dBm
The sensitivity of the wireless chip 250K / 1M mode is -91 / -87dBm
& GiTPUELE, RWCIERAR ORI IEI R, RN R A
Good anti-interference, the adjacent channel rejection of the receive filter is
high, the selectivity of the receiver is good.
& UGEAC, tREEOUR, AMEEIERED
Low power consumption, excellent performance, few peripheral devices
3. LAE%M (working conditions)
& T{EfJk: 2.2V ~3.3V
Operating voltage: 2.2V ~ 3.3V
& [{FRSE: -20°C ~ 70°C
Operating temperature: -20°C ~ 70°C
& EEUESE: -40°C ~ 125°C
Storage temperature: -40°C ~ 125°C
& RRE: 150°C
Node temperature: 150°C
& EZI{EMT AC AR AL, SR IRSUE, M EFT ZHRZ A
Do not use for AC RC capacitive power supply, strong power ripple, or high
EFT requirements

F2E(5 2 (Package information)
HF2404-S16: SOP16 (width 150mil)
RoHS (Green)

NS (Application solution)

T EIRERE. BOAWIREERR. THIPFR. BIRTETRE. SrexkBREN
Rz, EA

Wireless mouse and keyboard, TV and set-top box remote control, Wireless
game handle, active wireless tags, intelligent home and security systems, remote
control toys

7 (1T A E) 1588 RS
(Version) (Revision time) | (Description) (Related Documents)
V1.0 2016.03 RRIELT ¢ 01_XN297L a range of
First revised | product manual_v4p7)
edition ( PMS131 datasheet VOO5
_CN)
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H%(catalog)
1 ARG 451)J7HE R (System BIock DIiagram)..........cc.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenns 5
2 5| e LA B (Pin definition and description)............cc.ceveveveececeveeeeccce 5
2.1 BIIITE SL(PIN definitioN)........oveeeeeeeeeeeeeeeeeeee et 5
2.2 5] UL BH (Pin DESCHPLON). ..o, 6
2.3 % Fr I HZ(Chip control connection)................ceveeeeeveceeeeeeeeeeeeeea. 11
3 N R PR (Typical Application Schematic).............oovevvveeveeeeeeeieeeeeens 11
3.1 Jg/b4hEl #5F (Reduce peripheral devices)..........oovccueuccececcccccceeee. 11
3.2 il i 2 A IE(Through security certification)............occvvevveeveeveeeeveeeeenee. 12
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HF2404 2.4GHz Wireless transceiver chip

1 REZEMFTHERE (System Block Diagram)

A A 2.4GHz TLLRWC R 370

8X8
ek dt

1.5KW ROM <>
rh g

il %

16fi
T

SNng 10ss820.d [BUlal|

sng |eleydiied [eulaiu]

10
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II
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Figurel HF2404 Chip System Block Diagram

2 5| X B (Pin definition and description)
2.1 5IHIE X (Pin definition)

ANT EFU_E GHD
rFvDD [T ®C2
PE3ADI [T [77] *c1
pazanarwmMi [ [=] RFVDD
PasaDMINTIA [T [T7] FessnsPwmi
PapaDNTe  [E] [G7] FETALTEN
Paen [T [Tr] PaseRsTE
raTm 7] MoUVDD

Figure2.1 HF2404 Chip Pin function diagram
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HF2404

2.4GHz Wireless transceiver chip

2.2 5|58 (Pin Description)

JRRERI(Burn pin) : PIN 4 / PIN5 / PIN7 / PIN9 / PIN10 / PIN16
2.1 S|#IINAEIRAE (Table 2.1 description of pin function)

5| & ZHES
No | GMERR | ¥ Thkdig
Pin Name Pin & Functional description
buffer type
] ANT AlO R, wLLH PCB iy K&l LA Bl T R 2
Antenna port, you can use the PCB microstrip antenna or monopole antenna
2 RFVDD P ToLkE F IR Wireless chip power supply
B 5| AT A
1. Port B £z 3, X5 AT 4 i BE B N th, 55 EHiHLRHE
2. ADC Al NIEiE 3
Uk 5] B RN, 5 R A7 A% pbdier £ 3 SGH] (70D LS| T A LA
0 DR R . L ] IV E A TN T e AR o D) e R I AR A
This pin can be used as:
3 PB3/ ST/ 1. Port B bit three, this pin can be programmed to set the digital input / output, weak
AD3/ | cMmos/ | ! ISP prog gtalinp pub
pull-up resistor.
Analog .
2. ADC analog input channel three
When this pin is set to analog input, please use the register pbdier bit three to turn off
("0") the digital input of this pin to reduce the leakage current. When this pin is set to
disable the digital input, the wake-up function in power-down mode will be disabled
at the same time.
5| AT A
1. Port A7 3, XTI v B m A, 55 B4 raRE
2. ADC Bl N iE 8
3. Timer2 [] PWM %t
bS] B E N B ER NIT, 1 F A7 A padier £ 3 SSHT (0™ 51 I B N BA
0 DR R L ] IAIVE AR TN T e AR no U D e R I AR A
PA3 / ST/ This pin can be used as:
4 ADS8 / CMOS / 1. Port A bit three, this pin can be programmed to set the digital input / output, weak
PWMA1 pull-up resistor.
Analog

2. ADC analog input channel eight

3. Timer two PWM output

When this pin is set to analog input, please use the register pbdier bit three to turn
off ("0") the digital input of this pin to reduce the leakage current. When this pin is set
to disable the digital input, the wake-up function in power-down mode will be
disabled at the same time.
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HF2404 2.4GHz Wireless transceiver chip
T & E MR
No | BlMEH | xm Tk
Pin Name Pin & Functional description
buffer type
B 5| AT A
1. Port AfL 4, XA BImT s e AECTHiN, 55 Bl
2. ADC B N\idiE 9.
3. ANERWTARSS. MRS TR A AAE B TR AT BN
25| B AR NS, i F AR A7 2% pbdier £ 4 SG (707) | B BN LA
0 IR LT A E ZE T B i N, 7 st e o U D e e R I 4525 1
PA4 / ST/ This pin can be used as
5 AD9/ CMOS / 1. Port A bit four, this pin can be programmed to set the digital input, weak pull-up
INT1A resistor.
Analog . .
2. ADC analog input channel nine
3. External interrupt service. External interrupts can occur on rising and falling edges
When this pin is set to analog input, please use the register pbdier bit four to turn off
("0") the digital input of this pin to reduce the leakage current. When this pin is set to
disable the digital input, the wake-up function in power-down mode will be disabled
at the same time
5| BReT A -
1. Port Af7 0, XTI A v B m A, 55 B4 rikE
2. ADC F4llf A\ iEiE 10
3. AMEHWTARSS. AN TR R A AE B THERTR BEHT
G 1 IR E AR NI, 135 F A7 AE A padier 2 0 SGHT ("0™) 151 R0\ A
0 DR R L ] IAIVE AR TN T e S o D e R I A A
PAO / ST/ This pin can be used as:
6 AD10/ CMOS / 1. Port A bit zero, this pin can be programmed to set the digital input / output, weak
INTO pull-up resistor.
Analog .
2. ADC analog input channel ten
3. External interrupt service. External interrupts can occur on rising and falling edges
When this pin is set to analog input, please use the register pbdier bit zero to turn off
("0") the digital input of this pin to reduce the leakage current. When this pin is set to
disable the digital input, the wake-up function in power-down mode will be disabled
at the same time.

FRBRFEFREEARAT




HF2404 2.4GHz Wireless transceiver chip
T & E MR
No | BlMEH | xm ThEig
Pin Name Pin & Functional description
buffer type
B 5| AT A
1. Port AL 6, W4t E NEC AN, 59 ERisE .
2. M EARG A, fE X2 .
51 IR E 9 AR Th RERS . 15 F 27 47 2 padier fi2 6 S<H] ("07) itb 51 IAEIHr 4
AU IR F R o BEAE, AT 0 R BERR R B R T e (HJE, A 474 padier
0 K26 4707, MR Tl B S AR R AT Y
This pin can be used as:
7 PAG6 / X2 ST/ o . C
CMOS 1. Port A bit six, this pin can be programmed to set the digital input / output, weak
pull-up resistor.
2. When using a crystal oscillator, use X2.
When this pin is set to crystal oscillation function, please use the register padier bit
six to turn off ("0") the digital input of this pin to reduce the leakage current. In
addition, you can set the function to wake up the system during sleep; however,
when the register padier bit six is "0", the wake-up function is turned off.
S5 AT A
1. Port A2 7, JFrlgmiEBoe BTNt 55 EhiifH.
2. (e iARIR G A, E X1 H.
1 E AR IR G Th RERS . 15 )25 /7 4% padier £i 7 %1 ("07) tb 5| IV E
AL R . BEAL, TR AT e FEREIR e R DI RE: (Ha2, %474 padier
0 BL7 707, e Tl B S A R AT Y
This pin can be used as:
8 PA7 / X1 ST/ , L o
CMOS 1. Port A bit seven, this pin can be programmed to set the digital input / output, weak
pull-up resistor.
2. When using a crystal oscillator, use X1.
When this pin is set to crystal oscillation function, please use the register padier bit
seven to turn off ("0") the digital input of this pin to reduce the leakage current. In
addition, you can set the function to wake up the system during sleep; however,
when the register padier bit seven is "0", the wake-up function is turned off.
9 | MCUVDD P B HLEYR  Microcontrollers power supply

FRBRFEFREEARAT




HF2404 2.4GHz Wireless transceiver chip
5 & aE
No | BlMEH | xm Tk
Pin Name Pin & Functional description
buffer type
B 5| AT A
1. M5 MU AR R AL .
2. 4 Port A fiL 5; st BIA BhrHIBE, 51 IR DA E S A I BT R H Copen
drain) #E=,
XA G BR] DABEE AR BRI e R R G TRk (H2, A5 A74% padier fiz 5 5707, M
FEINRE RN Jibb, 5| BIsOE R, X T F5 B e BT T IRE I R 4t
PAS / 10 (OC) 1 HE 2 33QHIH
10 ST/ This pin can be used as:
RESETB .
CMOS 1. As the microcontroller hardware external reset.
2. When Port A bit five; this pin has no pull-up resistor, this pin can be set the input
or open drain output mode.
This pin can set the wake-up function in sleep; however, when the register padier bit
five is "0", the wake-up function is turned off. In addition, when this pin is set to input,
for systems that require high anti-interference capability, please connect 33Q
resistor.
5| AT FH A
1. Port B 7, X5 A v M B m A, 55 B4 rikE
2. ADC Bl NidiE 7
3. Timer3 i) PWM #ith .
Uk 51 B RN . 3 R A7 A% pbdier £ 7 SGH] (707D US| KT A LA
0 DR R 2L 1 IV E A RN, T e S o D) e R N AR A
PB7 / ST/ This pin can be used as:
11 AD7 / CMOS / 1. Port B bit seven, this pin can be programmed to set the digital input / output, weak
PWM2 pull-up resistor.
Analog .
2. ADC analog input channel seven
3. Timer three PWM output
When this pin is set to analog input, please use the register pbdier bit seven to turn
off ("0") the digital input of this pin to reduce the leakage current. When this pin is set
to disable the digital input, the wake-up function in power-down mode will be
disabled at the same time.

FRBRFEFREEARAT
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2.4GHz Wireless transceiver chip

5 & aE
No | BlMEH | xm ThEig
Pin Name Pin & Functional description
buffer type
B 5| AT A
1. Port B £ 4, XA~ M gmfE s e AN, 55 F R HRE .
2. ADC Al NIEiHE 4
3. Timer2 [f] PWM fitt .
25| B AR NS, i F AR A7 2% pbdier £ 4 SG (707) | B BN LA
10 IR LT A E ZE T B i N, 7 st e o U D e e R I 4525 1
PB4 / ST/ This pin can be used as:
12 AD4 / CMOS / 1. Port B bit four, this pin can be programmed to set the digital input / output, weak
PWM1 Analog pull-up resistor.
2. ADC analog input channel four
3. Timer two PWM output
When this pin is set to analog input, please use the register pbdier bit four to turn off
("0") the digital input of this pin to reduce the leakage current. When this pin is set to
disable the digital input, the wake-up function in power-down mode will be disabled
at the same time.
13 RFVDD P JoLkits YR Wireless chip power supply
14 XC1 Al ToL PRI Wireless chip crystal pin
15 XC2 AO TEL IR *VE  Wireless chip crystal pin - *remark
16 GND G Toeks AR LA LR Wireless chips and microcontrollers common ground

EE 10 AN

ST : Jti# Rk a=iAN ;

Al/AO: A/ S 5 CMOS : CMOS Hi i S5 #EAL

Note: IO: input / output; ST: Schmidt flip-flop input; Al / AO: analog input / output pin; CMOS: CMOS voltage reference

bit

E ZUEH 16MHz didlk, VLG FE 2 7 AR S RO o R RORS B 225K 250K T8 /5 L5 £ 10ppm,
1M A5 #52 £ 20ppm.

Remark: The 16MHz crystal must be used, and the matching capacitor must be tuned
according to the crystal. Crystal oscillator accuracy requirements: 250K communication
mode+10ppm, 1M communication mode+20ppm.

FRBRFEFREEARAT
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HF2404 2.4GHz Wireless transceiver chip

2. 3 5 FIEHIZEEE (Chip control connection)

R2.2GHERIERZ (Table 2.2 Chip control connection)

RF MCU 15¢BH
RERYPIEE
CSN PB1 Internal tie connection

NEREsFERE

SCK PBO Internal tie connection

NEREsFERE

MOSI PB2 Internal tie connection

NEREsFERE

MISO PB6 Internal tie connection

NERESFERE

IRQ PB5 Internal tie connection

3 MHAJREE (Typical Application Schematic)
3. 1 /b AEIE84F (Reduce peripheral devices)

BE ey ,_‘

- _— - i
33 _l‘ | ANT GND llt ||. —16MHz
I——-———-3 t RFVDD .\.( .2 3 |

rI PB3 XCl T ||W

z PA3 RFVDD 3 :,1\ s

3 PA4 PB4 %

= PAO PB7 T

= PAG6 PAS 5

- PAT MCUVDD

||

O IRIRIR AT, 75 ZETE XC2 fr v R ST10R HIBH, $ ety (1A e o
Remark: Part of the crystal under low temperature conditions, the 510R resistor is
required to be connected in series at the XC2 output, to improve the stability of the
frequency output.
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HF2404 2.4GHz Wireless transceiver chip

3. 2 BIiEZHIANIE (Through security certification)

Be B RS Th A 5dBm B4AL, SHAME ILRC I T B s (e ANT 518D, ZRES X
PR EN 3dB M L
Configure transmit power 5dBm gear, RF external matching as shown below

(the left end is the ANT pin), Safety certification, each harmonic margin of more

than 3dB:

T s __ﬁs.f

LAREIE 405 5 OuB, A 250Kbps 85 a5, F20E 815 IR 7E 40m~50m /A7
For example, the remote control car uses 250Kbps communication data rate to

stabilize the communication distance from 40m to 50m.

4 #IR~; (Package size)

[

FAAAARRA L

INDEX 20,8200 DEP 02401 5
PR
r N
1
E El I\ 24 |
— —%_ #2040 BTM E-MARK
DEPDL£0.05
] L

L H & Hﬁ HEEE

e

-}

7 il
= =2
1% J
Al

e ;‘5 /m PLATING
K z

IS
\
o

SECTION B-B

p=il
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HF2404 2.4GHz Wireless transceiver chip

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN HOM WA
A 1.35 1.60 1.75
Al 0.10 015 0.25
AZ 1.25 1.45 1.65
AZ 0,55 D.65 0.75
&b 0.38 = 0.51
b1 0,35 D.40 0.45
&le 0.17 - 0.25
a1 017 0.20 0.23
] 5.80 9.90 10.00
E 5.80 6.00 &6.20
El 3.80 3.90 4.00
" 1.27B5C
L 045 | 060 [ 0.80
L1 1.04REF
L2 0.25B5C
R 0.07 - —
Ri 0.07 - =
h 0.30 0.40 0.50
1] a - g
il [ g 10
0 B g 10
03 g 7 3
4 5 Fa g

E3.1 HF240453% R~

5 Bk 73\ (Contact information)
FRBRFRFRZERRAT

DongGuan HaoFeng Electronic Technology Co., LTD
lnlt : FREHEFEGRI—IE8S | ICEXE1005=
Room 1005, Huilong Building, No.8, Zhangian Road, Banshi Village, Changping

Town, Dongguan City, Guangdong province, China

FBHP : haofeng_hf@126.com
Email : haofeng_hf@126.com
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