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use in life-support applications, devices or systems or other critical applications. Use of AMICCOM products in such

applications is understood to be fully at the risk of the customer.

1. General Description

The A7302 is a crystal based single chip ASK/FSK transmitter for operation in frequency band 300~450MHz/850~928MHz.
This crystal based architecture provide better performance such as frequency stability, faster frequency settling and easier
for mass production,

2. Typical Applications

B Remote Control.
B Wireless Sensor.
B Tire Pressure Monitoring.

. Features

EEEEEEEEEEEE [V

1N

Small DFN10 package.
A7302A for 300~450MHz. A7302B for 850~950MHz

Very simple control interface: Only 1~ 2 signal is possible.

Fully integrated PLL, VCO, PA, and Crystal oscillator.
2.2V ~3.6V operation.

-40~85/125 °C operation.

Power down mode.

Fast on crystal oscillator.

Typical low cost 4/12/13.56/16MHz crystal.

13mA@ +10dBm 433MHz / 11.5mA @ +5dBm 868Mhz
Build in RF power control.

Data rate up to 20Kbps

. Pin Configuration

B Garage Door Openers.
B Wireless Toy.

spis © 10 CLK_OUT
MODE / SPLSTB [2} T) FSK_SW
TX_DATA / SPLDATA [3] A7302 [8] xI
CE/SPLCLK 4 7] GND
VDD [§ 6] PA_OUT
DFN10

Important Notice:

Nov. 2008, Version 0.7 (PRELIMINARY)

AMIC Communication Corporation



¢
AMICCOM A7302A/B
Preliminary | _ Sub 1 GH_z ASK / FS_K Trans_m_itter

or
service without notice. AMICCOM integrated circuit products are not designed, intended, authorized, or warranted
to be suitable for use in life-support applications, devices or systems or other critical applications. Use of
AMICCOM products in such applications is understood to be fully at the risk of the customer.
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5. Pin Description

Pin No. | Pin Name | Function

SPI selection.

1 SPIS Connect to GND: Pin 2,3,4 will be configured as MODE, TX_DATA and CE.
Connect to VDD : Pin 2,3,4 will be configured as SPI_STB, SPI_DATA and SPI_CLK.
Chip mode selection
Connect to GND: 433MHz band, ASK mode.

MODE Connect 120K() to GND: 315MHz band, ASK mode.

2 Connect 240K() to GND: 315MHz band, FSK mode.

Connect to VDD: 433MHz band, FSK mode.
SPI_STB SPI strobe.
3 TX_DATA Transmitted data input.
SPI_DATA/TX_DATA |SPI data input.
4 CE Chip enables. Logic high sets the chip into active mode.
SPI_CLK SPI clock.

5 VDD Power supply.

6 PA_OUT Power amplifier output.

7 GND Ground.

8 Xl Crystal oscillator port

9 FSK_SW FSK modulation switch.

10 CLK_OuUT Divided clock output. Fclk=Fxtal/16 or /4. Default /4. Could be changed by SPI.

6. Block Diagram

W} CLE_OUT

XTalL 08C

‘_Q:) FSK_SW

SFIS I SPIS select
h 4

MODE ! (2)—»|

SPL_STR
TH_DATA! A Control
SPLI |1-. ‘C)—' )

CE ¥
SPLLCLK I: l

i
o |

Nov. 2008, Version 0.7 (PRELIMINARY)
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7. Specification
General Test Condition: Ta = 25°C, VDD=3.0V

Parameter Description Min Typ. Max. Unit
Operating Temperature -40 85/125 °C
Supply Voltage 2.2 3.0 3.6 \%
Crystal Frequency 4 13.56 16 MHz
Crystal Tolerance 50 ppm
Crystal Start-up time 0.8 1.2 ms
PLL Setting Time 1 1.8 ms
General Test Condition: Ta = 25°C, VDD=3.0V

Parameter Description Min. Typ. Max. Unit

RF Specification and DC Consumption for A7302A

Frequency Range 300 450 MHz
Output Power TXP=00, with Inductor 10
TXP=01, with Inductor 7
TXP=10, with Inductor 2
TXP=11, with Inductor 0
- dBm
TXP=11, Use Resistor 2K -10
TXP=11, Use Resistor 4.3K -20
TXP=11, Use Resistor 10K -30
TXP=11, Open Inductor -40
Phase Noise Offset=100KHz -80 dBc/Hz
Offset=1MHz -100
Reference Spur -50 dBc
Current Consumption TXP=00, with Inductor 13
TXP=01, with Inductor 1.5
TXP=10, with Inductor 9
TXP=11, with Inductor 8
TXP=11, Use Resistor 2K 7.3 mA
TXP=11, Use Resistor 4.3K 5.5
TXP=11, Use Resistor 10K 51
TXP=11, Open Inductor 4.8
CE=high, 50% duty cycle Power 8
CE=low, Ta=25°C, 20 nA
General Test Condition: Ta = 25°C, VDD=3.0V
Parameter Description Min. Typ. Max. Unit
RF Specification and DC Consumption for A7302B
Frequency Range 850 950 MHz
Output Power TXP=00 5 dBm
TXP=01 2
TXP=10 -1
TXP=11 -5
TXP=11, Use Resistor 1K -15

Nov. 2008, Version 0.7 (PRELIMINARY) 4
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TXP=11, Use Resistor 2K -20
TXP=11, Use Resistor 4.3K -30
TXP=11, Open Inductor -40
Phase Noise Offset=100KHz -80 dBc/Hz
Offset=1MHz -100
Reference Spur -40 dBc
Current Consumption TXP=00, with Inductor 1.5
TXP=01, with Inductor 8.8
TXP=10, with Inductor 7.8
TXP=11, with Inductor 7.5 mA
TXP=11, Use Resistor 1K 7.0
TXP=11, Use Resistor 2K 6.3
TXP=11, Use Resistor 4.3K 5.5
TXP=11, Open Inductor 4.8
CE=high, 50% duty cycle Power 8 mA
CE=low, Ta=25°C, 20 nA
General Test Condition: Ta = 25°C, VDD=3.0V
Parameter Description Min. Typ. Max. Unit

modulation Specification

ASK Data Rate ASK 64 Kbps
ASK ON/OFF ration 433MHz 90 dB
866MHz 60 dB
FSK Data Rate FSK 20 Kbps
8. Maximum Ratings
Characteristic Pin name/symbol Rating Unit
Power supply voltage All VDD 5.0 \%
Power dissipation PD TBD Mw
Input pin voltage 5 \%
Storage temperature range Tstg -55~150 °C
Nov. 2008, Version 0.7 (PRELIMINARY) 5 AMIC Communication Corporation
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9. Circuit Description

The A7302 is a highly integrated ASK/FSK transmitter featuring very low power consumption, flexible user interface and
compact DFN10 package. A built-in control sequence automatically brings A7201 into operation after a few settings,
making this chip easy to use and power saving.

A7302 supports both hardware-pin and SPI controlled interface. User can use pin1 (SPIS) to select mode.

9.1 Hardware-pin Control Mode

For general-purpose, 13.56MHz crystal-based applications, user can pull down pin1 (SPIS) to set chip to hardware-pin
control mode.

9.1.1Hardware-pin Control Interface
Control interface as Figure9.1.1. In Hardware-pin mode, user can select ASK/FSK by resistor and on/off by CE pin

SPIS —| [ Cratrcller
e 1

[

TH_DATA [

b |-

Figure 9.1.1

Chip mode selection

Connect to GND: 433MHz band, ASK mode.

MODE Connect 120K (2 to GND: 315MHz band, ASK mode.
Connect 240K() to GND: 315MHz band, FSK mode.
Connect to VDD: 433MHz band, FSK mode.

9.1.2 Frequency Setting
In Hardware-ware mode

AT302A D> frp = fenga X 6472
A7302B D> frop = fenua X 64

9.2 SPI Control Mode

User can control this chip through SPI to get more flexible configuration, such as multi RF channel, 4/12/16MHz crystal,
Power control, and clock out definition...etc.

9.2.1 SPI Control interface
Control interface as Figure 9.2.1. .

Nov. 2008, Version 0.7 (PRELIMINARY) 6 AMIC Communication Corporation
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WD
SP[E :|_ Controller

SPI_STE |-

SPLDATA TH_DATAT™

f 1

SPLCLK

Figure 9.2.1

In SPI Control Mode, SPI_DATA and TX_DATA use same pin. They select by SPI_STB
Control Timing Chart

SPLLSTBE=I SPI_STE=0
SPISTR
SPI_CLE | | ><>< >< \}Q{
SPLDATNY | —/—Y——m— — | —— — — — — ]
TE_DATA  —— SF1DATA < X DATA
Figure 9.2.2
Nov. 2008, Version 0.7 (PRELIMINARY) 7
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9.3 SPI Format
9.3.1 SPI Format

One Package (16 Bits)

Data Register
Select
15 [14 [13 [12 [11 J10 [o 8 7 e |5 4 13 2 1 |0
9.3.2 Timing Chart: LSB First
1 I
ey | A\
SPI_STE _/
: Taz | I The :
« ¥ e >
12015 o i VI T L g T
| Thae | Ta
I
ol _DATA ¥ ol )( ------------ X Dl X DI
9.3.3 Timing Specification
Parameter Description Min | Max | Unit
Fc SPI Clock Frequency 4 MHz
Tse SPI_STB Setup Time 50 ns
The SPI_STB Hold Time 50 ns
Tsw SPI_DATA Setup Time 50 ns
Thw SPI_DATA Hold Time 50 ns

Nov. 2008, Version 0.7 (PRELIMINARY)
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9.4 Register
9.4.1 Register 0: Used for RF/Crystal frequency setting.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2
Name | R1 RO NB7 | NB6 | NB5 | NB4 | NB3 | NB2 | NB1 NBO | NA3 | NA2 | NA1 NAO
Reset | 0 0 0 1 0 0 0 0 1 1 1 1 0 1
Note: (1) DO, D1 is address bit.
(2) All bits will be reset to default value after VIO powered on.
N [11:0]: Binary format of PLL N counter. Used for RF frequency channel control.

N= (16XNB) +NA. NB=46~144, NA=0~15.

A7302A > f,, = fc,yml xN/R/2

A7302B > fRF = fcrystal X N/R
R [1:0]: Crystal reference frequency selection.

[00]: R=5 for 4MHz crystal.

[01]: R=15 for 12MHz crystal.

[10]: R=16 for 13.56MHz crystal.

[11]: R=20 for 16MHz crystal.
9.4.2 Register 1: Used for comment and parameters setting.
Bit 15 | 14 13 12 11 10 |9 8 7 6 5 4 3 2
Name | NA | NA NA NA NA NA | TXP1 | TXPO | CKS | ECK | STBY | BAND | FSK_ASK | CE
Reset 0 0 0 0 0 0 0 0 1 1 0 1 0 0

Note: (1) DO, D1 is address bit.
(2) All bits will be reset to default value after VIO powered on.

CE:
FSK_ASK:
BAND:

STBY:
ECK:
CKS:

TXP [1:0]:

Chip enables. 0: go to sleep mode. 1: go to active mode.
FSK_ASK selection. 0: ASK. 1: FSK.
RF band selection.
A7302A = 0: 315MHz band, 1: 433MHz band.
A7302B = 0: 868MHz band, 1: 915MHz band.

Standby mode selection. Chip will keep crystal oscillator running. 0: normal mode. 1: standby mode.

Output clock (pin 10 CLK_OUT) enable. 0: disable. 1: enable.

Output clock (pin 10 CLK_OUT) divider ratio selection. 0: crystal frequency /16. 1: crystal frequency /4.

Transmitter output RF power control.

A7302A

TXP[1:0]

Typical
(dBm)

RF power

Typical
(mA)

TX current

[00]

+10

13

[01]

+7

11

[10]

+4

9

[11]

+1

8

A7302B

TXP[1:0]

Typical
(dBm)

RF power

Typical
(mA)

TX current

[00]

+5

11.5

[01]

+2

8.8

[10]

-1

7.8

[11]

-5

7.5

Nov. 2008, Version 0.7 (PRELIMINARY)
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9.5 Operation Mode

9.5.1 OFF Mode
In OFF Mode, Chip will turn off all power

Hardware-pin Control Mode CE =0
SPI Control Mode Register 1 -> Bit2 (CE) =0
Register 1 -> Bit5 (STBY) =0

9.5.2 Active Mode

Hardware-pin Control Mode CE =1
SPI Control Mode Register 1 -> Bit2 (CE) = 1
Register 1 -> Bit5 (STBY) =0

9.5.3 Standby Mode
In standby mode, chip will keep crystal oscillator running and only turn of RF power.

Hardware-pin Control Mode No Support
SPI Control Mode Register 1 -> Bit2 (CE) =0
Register 1 -> Bit5 (STBY) =1

9.5.4 Time Sequences

OFF Mode -> Active Mode -> OFF
I

CE

| |
statue | OFF Fr','slal Slart-up 1irne-l PLL Setling Timea ] Active Mode
| |
| |
| |
| |
L VT AU AV AV AV VA WA VAN WA VAU a VA VAT VAV VAV AV AUR TRV o I

| | |
| | |

X oaTA| ! ! LU
| | |

Standby mode -> Active Mode -> OFF

| | | 1

slatue STBY Mode i PLL Sefting Timea j Active Moda : OFF :

| | | I

CE I !

! | I—I

i t ] I

STBY i | i
I |

TX_DATA

%

Nov. 2008, Version 0.7 (PRELIMINARY) 11 AMIC Communication Corporation
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9.6. Power Control Configuration

9.6.1 In Hardware Mode

In Hardware mode, User can use external resister (R4) to achieve saving current.
Voo

4
R
co
100pF
gnd 1
560kl
cs
PAGUT — H
o~ " ... °°F
9.6.2 SPI Mode

In SPI Mode, MCU can controlpPower by SPI. Using Bit9 and Bit 8 of register 1 can have 4 steps power level to
achieve saving current.

A7302A A7302B

TXP[1:0] | Typical RF power | Typical TX current TXP[1:0] | Typical RF power | Typical TX current
(dBm) (mA) (dBm) (mA)

[00] +10 13 [00] +5 11.5

[01] +7 11 [01] +2 8.8

[10] +4 9 [10] -1 7.8

[11] +1 8 [11] -5 7.5

9.6.3 Ultra Low Power Configuration
If you want to have ultra low power to achieve current saving, you can use resistor to substitute inductor (L1).

A7302A TXP[1:0]=11

A7302B TXP[1:0]=11

Resistor | Typical RF power | Typical TX current TXP[1:0] | Typical RF power | Typical TX current
(dBm) (mA) (dBm) (mA)

2K -10 7.3 1K -15 7.0

4.3K -20 5.5 2K -20 6.3

10K -30 5.1 4.3K -30 5.5

Open -40 4.8 Open -40 4.8

Nov. 2008, Version 0.7 (PRELIMINARY) 12 AMIC Communication Corporation
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10. Application Circuit

A7302A (L1=56nH, C5=4.7pF) « A7302B (L1=12nH, C5=2.2pF)

vic | L I ll_[Hr_:._m.l
SHCTRLE2 0B RA=X | e r
WL TRLRI-X R i
91543300 FSK R 3-0R4=X o8 -
1 ul : :
01BN ASK BISX e ; i} 5 i = ek
2 ¢ . 2 :
369/31 Shillz FSK R 3=XR4=240K O lu D it / ” 4 3nH f i
363731 5hHe AR RI=X Ri=l 208 £ T cesm o L L
DATA B Rl | e "r'“:F 11.:F : 12 pnd
hnne L | monesesm Fskosw | ]_ - I
SHE Bl o ax oo L0 et = wil i
and and o
ATIN2 DFNIG . x
o 1 II T,-, IuF—_I_|'|"I F e E.‘- S5iF ]—¢.II:I|:I:F
; — : amd
COM2P 27 : i hEY e
and [ & Jc:
I3 ; - “
Bﬂ I::: i k.: DATA Ix
2 N ; ¢ _" s
i B ax o I‘IluF - !
CORIA AR 127 amid
11. Ordering Information
Part No. Package Units Per Reel / Tube
A73C02ADF/Q DFN10, Tape & Reel, Pb free 3000pcs
A73C02ADF DFN10, Tube, Pb free 121pcs
A73C02BDF/Q DFN10, Tape & Reel, Pb free 3000pcs
A73C02BDF DFN10, Tube, Pb free 121pcs

Nov. 2008, Version 0.7 (PRELIMINARY)
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12. Package Information

12.1 DFN-10 Outline Dimensions

. 2.30040.050 _,
{Exp. DWP)
I 2.000
r 9 r_ rgl’ _-I
T/bEN I
3.00020.050 N I |
ﬁﬁp_m lEsp i) it
| | PIN g1 |EEﬂ|F|QﬂT|DN
L o | CHAWER 0.300 « 45
030040050
4
¥ , ¥ | | |_| |_| |_| . 0. 000 080
E\!fnmﬂul?g 0, Z040 050 _.1 |+ H 0.500 bsc. t
TOP VIEW BOTTOM VIEW
I _L—G.?‘:Iﬁ-tﬁ.mﬂ
U.UUU“U.UEG] T

SIDE VIEW
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13. Top Marking Information

A73C02ADF

= Part No.

= Pin Count

m Package Type
= Dimension

= Mark Method

: A7T3C02ADF
:10

: DFN

:3*3 mm

: Laser Mark

® Character Type : Arial

— NINNNN,
YIVWWX]E
A

+ CHARACTER SIZE : (Unit in mm)

A:055

B:0.30

C1:025 C2:03
D:0.03

A1:0.75

B2:0.7

C3:0.2

I=J
F=K=L

0.80

- DATECODE
' PKG HOUSE ID
LOT NO.

(The last 5 characters,
no decimals)

7302

1.60

Nov. 2008, Version 0.7 (PRELIMINARY)
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A73C02BDF

= Part No. : A73C02BDF
= Pin Count 10

m Package Type :DFN

= Dimension :3*3 mm

m Mark Method : Laser Mark

® Character Type : Arial

@

—NINN

N

~A77302

m

B

5

+ CHARACTER SIZE : (Unit in mm)

A:0.55
B:0.30

C1:025 C2:03

D:0.03
A1:0.75
B2:0.7

F=G
I=J
K=L

C3:0.2

DATECODE

PG HOUSE 1D

.LOT NO.

(The last 5 characters,
no decimals)

17302

1.60

Nov. 2008, Version 0.7 (PRELIMINARY)
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14. Reflow Profile

LEAD FREE (GEEEN) PROFILE :

255+ 50T

1500 /
“u

" Pre-heat iz Forwe » 80 zac

G0e 120 e

mE T

S0eE0 seC

Actual Measurement Graph

MEASUREMENT GRAP
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15. Tape Reel Information

Cover / Carrier Tape Dimension

Do P1 Po E
— — — —> S i
YDA A DDA T
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| 5 5 NO COMPONENT |
NO COMPONENT LEADER LENGTH
TRAILER LENGTH 500min
40mil.
11EAIC 60cmt4cm
TYPE P A0 BO PO P1 DO D1 E F W
20 QFN 4*4 8 4.35 4.35 4.0 2.0 15 15 1.75 55 12
24 QFN 4*4 8 4.4 4.4 4.0 2.0 15 15 1.75 55 12
32 QFN 5*5 8 5.25 5.25 4.0 2.0 15 15 1.75 55 12
48 QFN 7*7 12 7.25 7.25 4.0 2.0 15 15 1.75 75 16
DFN-10 4 3.2 3.2 4.0 2.0 15 - 1.75 1.9 8
20 SSOP 12 8.2 75 4.0 2.0 15 15 1.75 75 16
24 SSOP 12 8.2 8.8 4.0 2.0 15 15 1.75 75 16
28 SSOP (150mil) 8 6 10 4.0 2.0 15 15 1.75 75 16
o TYPE KO K1 t COVER TAPE WIDTH
o 20 QFN (4X4) 1.1 - 0.3 9.2
24 QFN (4X4) 1.4 - 0.3 9.2
32 QFN (5X5) 1.1 - 0.3 9.2
f 48 QFN (7X7) 11 - 0.3 13.3
DFN-10 0.75 - 0.25 8
20 SSOP 2.5 - 0.3 13.3
R 24 SSOP 21 - 0.3 13.3
' 28 SSOP (150mil) 2.5 - 0.3 12.5
]\: Unit : mm
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REEL DIMENSIONS

UNIT IN mm
TYPE G N T M D K L R
20 QFN(4X4)
24 QFN(4X4) 12.8+0.6/- 13.0+0.5/- 330+
32 QFN(EXS) 04 |100REF|182(MAX) 1.75:0.25 (" |2.080.5) “8 7 |20.2
DFN-10
16.8+0.6/- 13.0+0.5/- 330+
48 QFN(7X7) 100 REF |22.2(MAX)|1.75£0.25 2.00.5 20.2
0.00/-1.0
0.4 0.2
] 20.4+0.6/- 13.0+0.5/- 330+
28 SSOP (150mil) 100 REF| 25(MAX) |1.75£0.25 2.020.5 20.2
0.00/-1.0
0.4 0.2
20 SSOP 16.4+2.0/- 13.0+0.2/- 330+
24 SSOP 100 REF | 22.4(MAX)|1.75£0.25 1.90.4( ) 10,4 | 20-2
0.0 0.2 e
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