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1. Product Overview

NF-05-S is a 2.4GHz module developed by Shenzhen Ai-Thinker Technology Co., LTD. The

core processor chip Ci24R1 is a high-performance 2.4ghz GFSK wireless transceiver chip,

designed for wireless mouse, keyboard, wireless remote control, motion sensing devices, smart

power grid, smart home, wireless audio, wireless data transmission and other applications.

NF-05-S chips have industry-leading low power performance and rf performance, supporting
GFSK/FSK protocols. The chip integrates high PSRR LDO and intelligent ARQ baseband

protocol engine. The chip has a fast startup time of less than 160uS and ultra-low power

consumption of up to 2uA, which can meet the power requirements of various application

scenarios. Few peripheral devices greatly reduce the application cost of the system.

NF-05-S module rate: 250Kbps, 1Mbps, 2Mbps. Support broadcast, channel selection.
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Figure 1 Main chip architecture diagram
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1.1. Characteristic

B  Working in 2.4GHz ISM band

B Debug Modef5|GFSK/FSK

B Data Rate#5/2Mbps/1Mbps/250Kbps

B Ultra-low shutdown power consumption#3|2uA

B Fast start selectable recovery time<160uS

B High internal integration PSRR LDO

B Wide power supply voltage range#5|2.1-3.6V

B Maximum 10MHz two-wire SPI interface

B Internal integration of intelligent ARQ baseband protocol engine
B The hardware for sending and receiving data is interrupted
B Supports 1bit RSSI output

B Few peripheral devices, reduce the system application cost

B Packaged DIP-8
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2. Main parameters

Table 1 Description of the main parameters

NF-05-S
DIP-8
28.6%15.2%12(£0.2)mm

On board antenna
2400 ~ 2525MHz
-40 °C ~ 85 °C

-40 °C ~ 125 °C , <90%RH

Voltage 2.1V ~ 3.6V,Current >100mA
SPI

3 8h

Copyright © 2022 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved Page 6 of 22
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2.1. Static electricity requirements

NF-05-S modules are electrostatic sensitive devices. Take special precautions

when moving them.

A
Ala\

Figure 2 ESD anti-static diagram

2.2. Electrical characteristics

Table 2 Electrical characteristics table

Parameter conditio Min. Typical Max. Unit
Power supply VDD 2.1 33 3.6 A%
ViL/Via - -0.3/0.75VDD - 0.25VDD/VDD+0.3 A%
I/O0 Voo/Vou - N/0.8VIO - 0.1VIO/N A%
Imax - - - 12 mA
2.3. 2.4G Rf Performance
Table 3 2.4GHz RF performance table
Description Typical value Unit
Working frequency 2400 - 2525 MHz
Output Power
250Kbps Jusy) dBm
1Mbps gxt2 dBm
2Mbps Juny) dBm
Receive sensitivity
250Kbps X-91 dBm
1Mbps X-85 dBm
2Mbps X-78 dBm
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2.4. Power consumption

The following power consumption figures are based on a 3.3V power supply at 25°C ambient

temperature using current synthesis analysis.

Table 4 Power consumption table

Mode Min. AVG Max. Unit

TX Power output (11dBm) Mode - 36.6 - mA
RX Test Mode - 16.0 - mA

Standby mode - 52.9 - MA

Off mode - 1.3 - MA
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3. Appearance dimensions
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Figure 3 Module appearance diagram[X]The rendering is for reference only,
the actual product shall prevail 5l
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Figure 4 module size diagram
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4. IREEDENR

NF-05-S module is connected with 8 pins, as shown in the pin schematic diagram, pin function

definition table is the interface definition.

PR EBR
o ...
Ci24R1
624A061

VCC
GND
NC
CSN
SCK
NC
MISO
NC

top view

NF-05
A207

ION
_JOSIN
ON
3D S
) (NSO
ON
AND
DDA

bottom view
bottom view

Figure 5 Schematic diagram of module pins (bottom view)

Table 5 Pin function definition table

No. Name Function
1 GND GND positive pole
25758 NC Empty pin
3 SCK SPI CLK
4 MISO DATA/IQ SPI Data input/output/interrupt signal
5 VCC Power Supply negative pole
6 CSN GCAP-SPI-CS
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5. Schematic
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Figure 6 Schematic diagram of module
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6. Antenna Parameter

6.1. Schematic diagram of antenna test prototype

'Swwo Trigger Marker Analysis Save/ System
Setup Fetn Recall
L

PORT 1 E_J' i,

A+ 26dBm RF 35 VDC Max

Figure 7 schematic diagram of a simulated user welding a module to a motherboard
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6.2. Antenna S parameters

E5071C Network Analyzer

1Actve ChiTrace 2Response 3Stmulus 4 MkrfAnalysis 5 Instr State Resize
Trl 522 Log Mag 10.00de/ ref 0.000dB [F1] P 522 smith (R+3X) Scale 1.000u [F1]
50.00
1 2.4000000 GHz -13.979 dB 1 2.4000000 GHz .-374.117 |0 -5 9 0 11.714 pF
20.00 2 2.4500000 GHz -17.926 dB 2 2.4500000 40,574 0 -6.643 9.7786 pF
' >3 2.5000000 GHz -14.976 dB >3 2.5000000-GH. 42,622 0 -15.018 .0 4.2390 pF
30.00
20.00
10.00
0.000 7| -
-10.00 3
-20.00 *
2
-30.00
-40.00
-50.00 i e
Tr3 s22 swrR 1.000/ rRef 1.000 [F1]
11.00 3
1 2.4000000 GHz [1.5000 —
10. 00 2 2.4500000 GHz 1.2999 atic
. 3 2.5000000 GHz 1.4341 OFF
9. 000
Edit Title Label
8.000 Xl

Invert Color
ON

2022-02-24 09:42

Figure 8 antenna S parameters
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6.3. Antenna gain and efficiency

Table 6 Antenna gain and efficiency

Friqllllsnc : 5 5 4 5 6 7 3 9 10 11
Freqy“m 2400.0 | 2410.0 | 2420.0 | 2430.0 | 2440.0 | 2450.0 | 2460.0 | 2470.0 | 2480.0 | 2490.0 | 2500.0
Eﬁzggc -3.33 | -3.21| -3.05| -3.01| -3.19 | -2.75| -2.70| -2.50| -2.34| -2.35| -2.31
S&;g 090 096| 105 107| 094| 146 156| 1.77| 193 | 189 | 1.89
Eiﬁ(m/e;w 46.49 | 47.72 | 49.52 | 49.99 | 47.96 | 53.08 | 53.64 | 56.19 | 58.38 | 58.17 | 58.78
D;r'zzg;it 423 | 418 410 | 4.08| 4.13| 421 426| 427| 427 424| 420
1(’}:1; 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0 | 105.0
1(’}:1; 300.0 | 300.0 | 300.0 | 300.0 | 300.0 | 300.0 | 300.0 300.0 300.0 | 300.0 | 300.0
Efﬁ;ienc 38.71 | 39.82 | 41.25| 41.54 | 39.84 | 44.11 | 44.62 | 46.74 | 48.43 | 48.17 | 48.57
5?;;2; 778 7.90| 827 844 | 812| 897 9.03| 945| 9.95| 9.99 | 10.20
‘éil:r 16.78 | 17.47 | 18.43 | 18.88 | 18.32 | 20.44 | 20.75 | 21.76 | 22.65 | 22.58 | 22.83
1;;:: 29.72 | 30.25 | 31.09 | 31.11 | 29.64 | 32.64 | 32.89 | 34.42 | 35.73 | 35.58 | 35.95
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6.4. Antenna field pattern diagram
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Figure 9 Antenna field pattern diagram
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7. Design guidance

7.1. Module application guide circuit

(>=100mA, dC-DC or LDO independent power supply is recommended)

VDD3V3 > T

< VDD3V3
< CSN

D1
C1
i
T0UF/0402
c2
il
1UF/0402

SCK >
MISO[___>———

SEHO
RQQQ

Figure 10 Application circuit diagram

7.2. Requirements for antenna layout

B The following two methods are recommended for the installation position on the

mainboard:

Plan 1: put the module on the edge of the motherboard, and the antenna area extends out of the
edge of the motherboard.
Plan2: put the module on the edge of the motherboard, the edge of the motherboard at the

antenna position hollowed out an area.

B [n order to meet the performance of onboard antenna, it is forbidden to place metal parts

around the antenna and keep away from high frequency devices.
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- % | . E

)

Botion #1 Option #2]

Figure 11 Antenna layout diagram

7.3. Power Supply

B 3.3Vvoltage and peak current above 100mA are recommended.

B LDO power supply is recommended; If the dc-dc is used, it is recommended
that the ripple be controlled within 300mV under full load.

B |tisrecommended to reserve the location of the dynamic response capacitor
for the DC-DC power supply circuit to optimize the output ripple when the load
changes greatly.

B Electrostatic discharge (ESD) device is recommended for the 3.3V power port.

— -T~CP9
100nF | NC

e 37 B [ B
12V—->3V3 24 G
Ve 3v3
up2 J RP1 .. .0 {
VCC_IN_12V SY8120 : /\/\Lj
i LP2 PS RP4 . .OR
+:§§§ R 8N gs R B icm ‘e
RP 4 6 100nF
i 1001 EN X 47uH 3.0A S
S RP7NC 2o o3 RPS. OR | L
(8]
Z|

10uF 18V || CP3
100nF | | CP5

RP
CP1 NC
NC

22uF6.3VI[ CP6
22uF6.3VI[  CP7

POWER_ENB

Figure 12 DC-DC buck circuit diagram
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7.4. GPIO Level Switch

B The module leads out some 10 ports. If necessary, it is recommended to
connect the 10 ports in series with a resistor of 10-100 ohm. This inhibits
overshoot and makes both sides level more stable. It is helpful for EMI and

ESD.

B Forspecial I/O ports to be pulled up and down, refer to the usage instructions
in the specifications, which may affect the module startup configuration.

B ThelO port of the module is 3.3V. If the IO level of the main control and the
module do not match, a level conversion circuit needs to be added.

m Ifthel/O portis directly connected to a peripheral port or a pin row terminal,
you are advised to reserve an ESD device near the terminal where the /O port

is routed.
VCC 33V VCC 5V VCC 5V VCC 3.3V
R1 S 2K R224.7K R3$2K R4 2 4.7K
Ql Q2
TXD 3.3V RXD 5V TXD 5V RXD 3.3V
3050 [ 2050 )

Figure 13 Level switching circuit
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8. Reflow Soldering Curve

o .
1
og 1 I I I I
| l : : BEEE |
i | | | 235 ~ P50°C 1
: mEE X : m IR
47 1150 ~200°C |60 ~ 120s ! 17 >217°C 60 ~90s ;N\ -1~-5°C/s
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0 50 100 150 200 250
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124 — BRIESETIBIER (SAC305)

Figure 14 Reflow soldering curve diagram
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9. Product Related Model

Table 7 Product model table

. Antenna
Product model Power supply Package Size interface
2.1V~3.6Vh 12.0*18.0%0.8( | On board PCB
NF-05 SMD-8
I>100mA 10.2)mm antenna
2.1V~3.6VE 28.6%15.2*12( On board PCB
NF-05-S DIP-8
[>100mA £0.2)mm antenna
Product related information#3lhttps://docs.ai-thinker.com
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10.Product Packaging Information

NF-05-S modules are packed in pallets, 45pcs/ pallets.

Table 8 Packaging Information Sheet

. . Packaging Quantity per
Packing Isit method pack Each Tray
NF-05-S Tray Ipcs 45pcs
11.Contact us
Ai-Thinker official website Office forum Develop DOCS
LinkedIn Tmall shop Taobao shop Alibaba shop

Technical support email#5lsupport@aithinker.com

Domestic business cooperation#i|sales@aithinker.com

Overseas business cooperation#sloverseas@aithinker.com

Company Address#5|Room 403,408-410, Block C, Huafeng Smart Innovation Port, Gushu 2nd

Road, Xixiang, Baoan District, Shenzhen.

Tel#3[+86-0755-29162996

s
Wechat mini program

Wechat official account
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Disclaimer and copyright notice

The information in this article, including the URL address for reference, is subject to change

without notice.

The document is provided "as is" without any guarantee responsibility, including any guarantee
for merchantability, suitability for a specific purpose, or non-infringement, and any guarantee
mentioned elsewhere in any proposal, specification or sample. This document does not bear
any responsibility, including the responsibility for infringement of any patent rights arising
from the use of the information in this document. This document does not grant any license for

the use of intellectual property rights in estoppel or other ways, whether express or implied.

The test data obtained in the article are all obtained from Ai-Thinker's laboratory tests, and the

actual results may vary slightly.

All brand names, trademarks and registered trademarks mentioned in this article are the

property of their respective owners, and it is hereby declared.

The final interpretation right belongs to Shenzhen Ai-Thinker Technology Co.,Ltd.

Notice

Due to product version upgrades or other reasons, the contents of this manual may be changed.

Shenzhen Ai-Thinker Technology Co.,Ltd. reserves the right to modify the contents of this

manual without any notice or prompt.

This manual is only used as a guide.Shenzhen Ai-Thinker Technology Co.,Ltd. makes every
effort to provide accurate information in this manual. However, Shenzhen Ai-Thinker
Technology Co.,Ltd. does not guarantee that the contents of the manual are completely free of
errors. All statements and information in this manual and the suggestion does not constitute any

express or implied guarantee.
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