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1. Product Overview

TG 2F is a bl uet ootShemadieinenAder eT eogplerdo Iboygy Co
core processor chip TG7120B(SOP1lbgevel ahihp gh
with | ow power consumption, designed for 1Int
el ectronic dmeiamrd,otshmar taphpl i cati ons.

TG2F modul e f-patfuorempaowdblp®@®® CK802 processor,
SRAM, 512KB Flash, 96KB ROM, -0a2nFd nPo5d6u | bei ts uepfpuo
SECURITY mechanism, applicatioolantda®TA wv@agil
uni que hardware security mechanism, hardwar e

TGR2F modul e provides a wealth of peripheral
SPI , P DM, DMA and wup to 11 1 O ports.

TG 2F modul e sweprp oBrltuse tlooow hpoo BLE 5. 1, BLE Mes
125Kbps, 500Kbps, 1Mbps, 2 Mbpshr oSaudpcpaosrtt, bcrhoaar
selection.
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Figure 1 Main chip architecture di
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1.1.Char acteri

stic

A Support, BpleEesd. 1SLUDP P K OWK,bHs, 1Mbps, 2Mbps
A 64 KB SRIAMKB fl ash,296® KBt ROMuse
A SupplART/ GPI O/MWDCZ®VBPI / PDM/ DMA
A The @pgeSWMERO0
A Multiple sleep modes are supported and the
A Fixed universal AT instruction for quick us
A Support secondary development, integrated )
2. Main parameters

Table 1 Description of the main pal

Mo d e | TGO 2F

Package

SMER 2

Si ze

24.0* 160023 mén(

Ant enna

ofbhboard antenna

Frequenc

240@483. 5MHz

Operating 1

-40C~ 86 ( Nor mal
108 (high

tempeA@€ur e
temperature ver si

Storage te

-40C~ 15 < 90 %RH

Power surg

Support2 Vio+ t 2@yl vy 22ud mAent

Il nterf ac

UART/ GPI O/ ADC/ PWM/ | 2C/ SPI [/

I O 11
UART rat Def dul5©200 bps
Bl uet oot BLE 5.1
SecurityAES28
SPI Fl as512KB
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21.Static electricity requirements

TG 2mRModul e i s an electrostatic sensitive devi
precautions when carrying it.

A
Ala\

D R ™
Figure 2 ESD preventive measures

22.El ectri cal characteristics
Table 2 Electrical characteristic
Parame Condi t Mi n . Typi cal Ma x . Uni
Power ¢ VDD 2. 7 3.3 3.6
Vil V - -0. 3/V@O.D - 0.2BD/DD+0
| / | Vol V - N/ 0. 8\ - 0. 1VI O/
|MAX - - - 12 mA

23.Bl uetRfotPher f or manc e

TablIBd u3 tRoFotphrer f or mance Tabl e

Descriptio Typical wvalu Uni t
Wor king Central 2 4002 438. 5 MH z
Out put Power

Mo d e | Mi n. | Typi ca Ma x . Uni t

BLE 2Mbps 20 8 10 dBm

BLE 1Mbps 20 8 10 dBm

BLE 500Kbps 20 8 10 dBm

BLE 125kbps -2 0 8 10 dBm
ReceSemes i ti vity

Mo d e | Min. |Typica Ma x . Uni t

BLE 2Mbps - 94 - dBm
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BLE 1Mbps ]

95

d Bm

24. Power

The following power
temper afQur eanodf a2n5 i nternal

consumpti on

figures are

vol tage

regul ator.

A Al measurements were made at the antenna
A Al'l emission datasardeméag&uRXdBunsTXTBat

Tabd4Pecower consumption table
Mo d e | Mi n . AV G Ma x Uni
TX_ _Burst _ Test Pow - 11. - mA
TX Burst Test Pow - 9. 6 - mA
TX_ _Burst _ Test Pow - 8. 6 - mA
RX Burst Test - 8 - mA
S| e(elpO0 wake up - 12. - uA
S| dwithp32KHz RTC and all SRAM retenti - 16. ] u A
Pow@n - 6. 2 - mA
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3. AppearanceDimensions

314

oMUYl -1y

H YS3W 1°9319

a|npow 314
JexuYy] -y
4¢0-91
YssWw 1°'s 314

a|npop
4¢0-91

Front (Hi ghveresnj Front (Normal ver sBaaok

Fi guApp&8arance diagomamr pietemes only, subject

16.00+0.1
| 1.00£0.1
. = %1.50+0.1
ol ] +I e
| — = 50
% NH| - < 50
SUBNS 50

Figure 4 module size diagram
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4. Pin definition

TG 2modul e i's conneierds ,wiash sah awn ailn otfhe sch
pin function definition table is the interfa

P3 O _l OC TXD P3 _I TXD
P20 0O L RXD P20 _ RXD
P18 EE]TD' . P14 PeD 1 3
‘H, ;nm_{o - P18 ) mrﬂ|_|o . P14
NC X0 e o) L Pil NC O ) X Pil
NC YO 5 §_ % l J X NC NC 50 % §-73T N ‘X NC
P7 52 T X NC P7T X 252 -n OC NC
vee ¢ GND vee XC OC GND
222232 222832
Front (High tem Front (Nor ma Back
Figure 5 Schemeotdiucd edipa girsanm oogpf vi ew)
A There is no space between BLE and 5.1 on t|
stands for high temperature edition; There
the normal temperature edition.

Page 9 of 21



AR T RHEL

Ai-Thinker TG-02F SpecificationVv 1 .10 .
Tabl e 6 Pienf ifnuintcitoonont adb| e

N o Name Functi on
1 P 3 GPIl 03
2 P20 GPI 020/ ADC input 9 |/
3 NC NC
4 P18 GPl1 018/ ADC input 7 |/
5 NC NC
6 NC NC
~ P 7 GPI O7
8 VCC Power access (positiv
9 NC NC
10 NC NC
1 P15 GPl 015/ ADC input 4
12 P2 GPIl 02
13 P34 GPl 034
14 NC NC
15 GND Ground( Power neg
16 NC NC
17 NC NC
18 P11 GPl1 011/ ADC input
19 P14 GPl 014/ ADC input
20 NC NC
21 R XD RXDGPI 010
22 TXD TXDGPI 09
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5. Schematic

o
=
5 V1
AT [ 1 N & 4 IIr
| XTAL_aF Il o
2 A KT16M_OUT
.\|| GND XOUT < 0 f—
5 c3 a
B3 1 B3 DETX n P2 XTAL 4P
o PN 2 |py ploRx|-2L Bl o e
3 ve ve| -2 =
p—ElE ¢ pig . pa|-L& P12 =
5 TG-02F_SMD22 PART 13
2 Ine pii|— Bll g
6 |, ol =
INC NC P
N ul
R L ne| 18 TG7120B e
VDD y 5 Fid 1 . 18 T
oiDDE B fvee @Ds 1—4L = = N TE
= L2 | pswoo vss 415—“\
s om oL F oo i _[44444445[
Z Z 8 b B = ML @_L i @ | DIEWDCLE VDD3 14 .
o 2| = o o = i =
*| e e [ S sravigey |12 FTIRLN
u_ . _ oo
a4 . 3 M @JL ) PR xraLieo |1z ETISpouT VDD33
210 & P20 2 7
@ B gl ¢ | prosws moapcy (11 E20 o C77 ¢
A - ; 2257
el T | puabpco P1HADCT 11 =z ? WF
L
M4 @—L #le 3 | paapcs pisapcs | —2 PS5 =

Figure 6 Modul e schemat.i
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6. Antenna parameters

6.1. Test conditions for the antenna

Fi guArt enna test conditions

Copyright © 2022  Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved Page 12 of
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6.2 Antenna S parameter

&

Trcl S11 dB Mag 10 dB/ Ref 0 dB Cal int 1 Trc3 S11 Smith 200 mU/ Ref 1 U Cal 2
M1 2.400000 GHz -10.1287 dB M1-2.400000 GHz 27.096 Q
M2 2.450000 GHz -11.4212 dB

3.450 Q
M3 2.500000 GHz -10.3723 dB 19.220451 pF
M2 2.450000 GHz  29.696 Q
j2.832

22.939439 pF

*M3 2.500000 GHz  28.178 Q

o a | js478 0
M1 Mg M3 7.509367 pF

Ch1 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz  Ch2 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz

Trcd

S11 SWR 1U/Ref1U Cal 3

- GHz 1.856 U
M2 2.450000 GHz 1.694 U
M3 2.500000 GHz 1.848 U

iU

<
.
Ch2 Start 2 GHz Pwr -10 dBm Bw 10 kHz Stop 3 GHz

Figure 8 Antenna S parameters

63. Ant enna Gain and Efficiency

TabdAent enna Gain and efficiency

Frequen 1 2 3 4 5 6 7 8 9 10 11

Frequen

( MHZ) 2400 2410 2420 2430 24402450 2460 2470/ 2480 2490 2500

Gain (d 228 | 229 | 224 | 228 | 203 | 260 2.67 262 | 245 | 222 | 210

Efficien 5976| 6002 | 59.66| 59.97 | 5641 | 63.77 | 64.74 | 64.77 | 63.80 | 61.40 | 60.07
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6.4.Ant eRinedlydo® agr am

2400.0MHz H+V, BIf: 59.8%

2400.0MHz Total(E1-XZ), Max= 0.26dBi
-10 10
-20 20
30 100 £

Ty 294

-150 \
180 470 490 170 160

2450.0MHz H+V, Eff: 63.8%

2450.0MHz Total(E1-XZ), Max= 1.27dBi
40 0 10

20 20

2500.0MHz HeV, HIT: §0.1%

Copyright ©

2400.0MHz Total(E2-YZ), Max=1.060Bi
20 10 0 10

106 2

Total(H-XY), Max= 0.850Bi, GirD=3.29
20 10 0

a2
e

80 170 180 170 160

070180 170 1%
2450.0MHz Total(E2-Y2), Max= 1.560Bi Total(H-XY), Max= 1.11dBi, CirD=4.46
40 010 20 10 010
2 ;
30

-20

20

160 170 190 170 190

160 70180 170 190

2500.0MHz Total(E2-YZ), Max= 1.08dBi
00
20 13

Tolal(H-XY), Max= 1.03dBi, CIrD=5.04
20 710010
30

a0

20 20

o
160

-1701gg 170 '%°

9 Antenna fi

170 1gg 170 '%°

el d type di
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7. DesignGuidance

71. Modul e application circuit

(Z200mA,ggestDQ@scer DDCDO i ndepe)ndent power suppl

o fo e fo o ] |

jm
4
2

} M7
MO8

C2 || 0.1UF
Tt Ifoor I
w3

Figure 10 Application circuit dia
Not e

A Because there i-G2Mm0 we sredalpiime ftore TrGeset by

and PMOS can be used at the power input en
72.Antenna | ayout requirements
A The Il astah position on the motherboard sug:«

Scheme 1: Put the modul e Aonnd ttthe eadde nmfa talre am
edge of the motherboard.

Scheme 2: Put the module on the @ldgrg off he han tm
position.

A To meet the peshfoardamne emfnat metan parts ar
ant enna, awa ¥y rfergoune ntchye dheivg hc e
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5mm

Option #1 Option #2

Figure 11 Antenna | ayout diagram

7.3.Power supply

A

A

>

Recommended 3.3V voltage, peak current over

Power supply is rlefcomd€nid€tosedet h®O0rippl e
to be controlled within 30mV

DCDC power supply circuit proposes to reser
optimize the output ripple with |l arge | oad

3. P¥bwer interface it is recommended to add

Fi gu2Ded d dgtoev,m circuit diagram
Page 16 of


















