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2. HfRME

Notes:

1
2

Page 5

Table 1. t&FR{E

Parameter Symbol MIN TYP MAX Unit
AR Top 0 80 | °C
At Toronae -55 +125 | °C
TAEHE Vo A
1.8V HiJk VDD_MAX +2.5

10 Vommer -0.3 +3.7 VDC
B NS 5 5 P +10 dBm

BIR BT TS AR LR, AT, B 48R L EE A ZFEE 7
LS RTER B, IR, RIS GEB R %, STPlas 2 T IR BN B RAFHI A »
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3. A4S

- Table 2. HI<UH5HE
= FETHIH TH AR A TA =25 C, LDO_VDD= VDD_IO = 3.3 VDC &1 T 7221
< Parameter Symbol MIN TYP MAX Units Test Condition and Notes
S
I B TR 29 36 VDC' Input to VDD_IO and LDO_VDD
) ) ) pins.
=
]
o IDD_TXH 24 mA POUT =2dBm
J TX TAEHH
u IDD_TXL 15 mA POUT = low power setting
= RX TAEHHR IDD_RX 18 mA
DD IDLEA 14 mA Configured for BRCLK output
5 - ) running.
m Idle mode _Lff: il DD IDLE2 11 A Configured for BRCLK output
- : OFF.
Sleep mode T 1fHLii IDD_SLP 6 uA
IR TP
0.8 1.2
o L LR VIH v
VDD IN VDD _IN
G VIL 0 0.8 v
YNGR C_IN 10 pF
fiin N L I_LEAK_IN 10 uA
Bl
0.8
i LT LR VOH VDD_IN |V
VDD _IN
ICHLSP R VoL 0.4 v
fvh Ay C_ouTt 10 pF
i L1 U P 'T—"EAK—OU 10 uA
SPI Hy T ] J-RIsE_OU 5 nS
I 45 5
I i . Requirement  for  error-free
SPI i Tt R ] Tr_spi 25 nS register reading, writing.
SPI i g Ji FSPI 0 12 MHz
Wk 23R Pk
TAES F_OP 2400 2482 MHz
R H 225t VSWR_| <2:1 VSWR | Receive mode.
(20=50Q) VSWR_O <21 VSWR | Transmit mode.

Page 6 2016 4F 3 H
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Parameter Symbol MIN TYP MAX | Unis Test Condition and Notes
Receive Section Measured using 50 Ohm balun. For
BER < 0.1%:
-87 dBm 1Mbps
. . -90 dBm 250Kbps
W R g%
-93 dBm 125Kbps
-96 dBm | 62.5Kbps
CININIES -20 1 dBm
EAEITES Ts 1 us
JUT P ForBER<0.1%
IS4 IC'—COCha””e +9 dB | -60 dBm desired signal.
1MHz AHAR 5 5 T4 Cl_1 +6 dB -60 dBm desired signal.
2MHz M43 E 5Tk Cl_2 -12 dB -60 dBm desired signal.
3MHz AHALE 5 T4t CL3 -24 dB -67 dBm desired signal.
30 MHz to
OBB_1 -10 dBm | 2000 MHz Meas. with ACX
2000 MHz to | BF2520  ceramic
" ‘ OBB_2 -27 dBm | 5400 MHz filter 2 on ant. pin .
AT
2500 MHz to
OBB_3 -27 dBm i .
3000 MHz Desired sig. -67
3000 MHz to | dBm, BER < 0.1%.
OBB_4 -10 dBm 12 75 GHz
Transmit Section Measured using 50 Ohm balun3:
POUT= maximum output power
PAV 6 Reg09=0x4800
ST % POUT = nominal output power,
St T 2 dBM | Reg09=0x1840
A7 POUT=minimum output
power,Reg09=1FC0
U -50 dBm | Conducted to ANT pin.
IR -50 dBm | Conducted to ANT pin.
R
gggg:: M Aflavg 280 kHz
2N
01010101 Af2max 225 KHz
pattern
Y A R
2MHz 45l IBS_2 -40 dBm
>3MHz #5ifhi IBS_3 -60 dBm
OBS_0O_1 <-60 -36 dBm | 30 MHz ~ 1 GHz
1 GHz ~ 12.75 GHz, excludes
A b S OBS_0_2 40 30 dBM | jesired signal and harmonics.
OBS_0O_3 <-60 -47 dBm 1.8 GHz ~ 1.9 GHz
OBS_0O_4 <-65 -47 dBm | 5.15GHz ~5.3 GHz
Note:

1. W2 2460MHz STE FHIT, THh155 L 1MHz [EEME. [RBTG5 153G, Fr L B R AT RIFH)

2. F—LWHF, KLERIIESNLIERR, BH FBRLH R HHI Ao

Page 7 2016 4F 3 H
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Parameter Symbol MIN TYP MAX | Unit Test Condition and Notes
H/#7VCO FIPLL
PLL 4t 5 J il FLOCK 2366 2516 | MHz
RSN - ppm Same as XTAL pins frequency tolerance
(RN 1 MHz
<-95 9B | 550kHz offset
BT AL P < dBoH
2MHz offset
-115 z
e 2)2.00 MHz fII::;,-Cs‘lgned for 12 MHz crystal reference
See Register 27 description.
B P AR T e +20 ppm
Amount of pull depends on crystal spec.
and operating point.
PLL A8 W i1 THOP 75 150 uS Settle to within 30 kHz of final value.
B OBS_1 <-75 | -57 dBm 30 MHz ~ 1 GHz IDLE state,
LR Synthesizer and
OBS_2 -68 -47 dBm 1GHz~12.75GHz | yvco ON.
LDO #/%
JR B Vdo | 0.17 | 0.5 | \% | Measured during Receive state
Page 8 2016 4F 3 H
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4. JARIN
18] SPI $2 1 (T2 Wi 28
Figure 1. LT8920 %YLy F B %

O
SPI_mosi SPI_CLK
———— (1] moslI SPI_CLK[16]————
SPI_miso
[2] miso VsS 15——
NC PSS
[Blne SPI_ssf4 —
RESET.n PKT flag
[4] RST_n PKT[13]
vDD33

—{5/LbO_ouT LDO_IN[12}—

PRELIMINARY

T T—{e| xTALO NC [T
—/
L [7] xTALl ANT [i —
X1:12MHz
®
g%@ PLL_VDD ANTb [9}————
> Q
1z
- m
LT8920 TSSOP16 H %K
SPI_MOSI I—I MOSI I2C_SEL:|16 12C_SEL
SPI_MISO MISO/ SPI_CLK/:l SPI_CLK
2 12C_DAT I2C_CLK15

NC_r3vpD_18 sp|_ssfia)SPLSS

PKT_flag
RESET_N (4| RST.n PKT[13]

VDD33

J*#VQQBiE;VDDJ8 LDO IN[i2
NC
XTALO VvDD_18 11—

XTALI ANT {10}——
GND ANTb [9}——

1L

LT8920 SOP16 Hik[El

T ARARM R N E T 22pF BORAS, I A Y S A
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5. EH#R

Table 3. &k

QFN24
Pin No. Pin Name Type Description
1,2,5,6,7, 3
10, 22 VDD PWR YA,
3,4 ANTb, ANT Balanced RF | 45 N\
8 FIFO 0 FIFO JR&Hr&
9 GND GND s
10 VvDD_lO PWR B 10 Bk
11 SPI SS | SPIAffE SPI 55, {KE %, ] LMES A HEN sleep mode
- 12C: i ik N sleep mode
12 BRCLK ) P i Aty
13 PKT 0 R WCIR A SCFRE
14 SPICLK I SPI/12C I ity N
PR
15 I2C_SEL I 0: SPI #,
1: 12C #izt,
SPI:SPI data i A
16 MOSI/A4 : 2G4 12C Hihik i Ad.
17 MISO/I2C_DA | |+ SPI: SPI data % i
T 12C: st A\ B
2 RST_n MK, BBl i, HR<1uA, Bl
ek, WRBER BT FAEMNE, TUHEN sleep 1
18 RST n I %
2 RST_n Jy@Eist, KIF R, arfiadkml e S
20 LDO_VDD PWR Jr I LDO #ig A\ HL R
Fr I LDO i s, 1.8V
21 LDO_OuUT PWR TSRS L HAL VDD S, AR k.
ANEF AL
23 XTALO AO Em AR A
24 XTALI Al n AR A A\
25
(Exposed GND GND b
pad)

Page 10
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Table 4. EHfR

SSOP16
Pin No. Pin Name Type Description
1 MOSI Input SPI:SPI data fi \ Jl
2 MISO output SPI: SPI data it
3 VDD_DIG Power 1.8V HL i
M RST_n AMEE, KL T, HIR<TuA, BUFH5 1
4 RST n Input g}té}%fﬂu%?ﬁﬂ%%&?%#%&ﬂ@{a, AL sleep
4 RST_n i, B TERASIT, AR 5 i
Jv | LDO #iii i, 1.8V
5 LDO_OouT Power TWH SRS A AL VDD G, SR 1 HL
ANBEFRR A £ 2
6 XTALO AO mnARYRZ A i
7 XTALI Al i AR 5 4 A A T
8 PLL_VDD Power 1.8V Hiji
910 Balanced RF | it A\ 4t Balanced RF
11 RF_VDD Power RF 570 HE f FL IR
12 LDO_IN Power Jr I LDO #ig N HL s
13 PKT output RGHBWCRA R BAT o] T B B A = sl R AT 4L
> b 22 I S A7 > N
14 SPI_SS input S}#Piﬂlg}s\sslfeg’m%cfg SPIES, KM AL, BTt
15 GND GND Hh
16 SPICLK Input SPI/I12C I #hii A

Page 11 2016 4 3 H



N
TE CH=SE MII C LT8920 Fhi%zﬂﬂ» 11

6. SPI £

6.1. SPI BRIk

Figure 2. 24 CKPHA=1 I}, SPI N A REE
(Ch A AR HERS )

3 g g
5
i 2

6.2. SPI Optional Format
Figure 3. 34 CKPHA=0 i}, SPI }_EF-usXKAE
(7E COB I A LA #¢)

spIss : | [erz | |

> '4 6 20— w

Notes:

1. SPIE5f: 5=0, #=1.

2. GHIFIFO #7450 fif, FUU—FH—FT L (8-bits FELF). 15/TE1 FIFO £/ 7] LIFH—1 SPI_SS FH#.
3. LB FIFO Sf R M F 7 #RT, —AEEE16-bits.

4.  FHIBFIFO S o HE M E P 2R, TTLFH—1 SPI_SS /G4, MH, MH-RES—%k REL 16-bits. G5 5—&F
ARG, LT8920 £ 5 385 fE#st it

5. MISO %5 ST: SO FIFF#% 48 Z—FH) (G7#5 CRC £, FEC #5iRE&mMNAPIIES).

Page 12 2016 4 3 H
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6.3.

Notes:

SPI IFFER

Table 4. SPI H/FERK

Name Min Typ. Max Description

T 250ns WK SPI 5 1 (4 [ B s 1)

T2a, T2b 41.5ns SPI_SS #1 SPI_CLK [a] b

T3 Note 1 1R ECHR ) B8 I )

T4 Note 1 et (LRI ASE 19 PRI i ] gl
T5 Note 2 (R eas-EitnlaaiElin] &

T6 83ns SPI_CLK 4 & 11

1. FFFAE 50 U FIFO 364501, 154 EE 450nS £ 262 IE G FIFO (EB 754141
2. LB 50 2K FIFO #0388, EEZEZ450nS

EH AL 7SN, T5min = 41.5ns.

Page 13
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7. IIC #01

E 7.1. 12C #A KR

z Example 12C Data Transfers:

Master write 1 or more data byes to LT8900 FIFO register:
| start | device_addri6:0] [W[A | byte_addr7:0] [A] data[7:0] [A] [A] data[7:0] [A] stop |

A

Figure 4. 12C ¥uEtEH

Master writes 1 byte to LT8900 to specify FIFO register, then reads one or more bytes from LT8900 FIFO:

| start | device_addrf6:0] [W|A | byte addr[7:0] [A|[Sr| device_addri6:0] [R[A | data[7:0] [A] [A] data[7:0]

]Al stop |

Master may continue reading LT8900 FIFO:
| start | device_addri6:0] [R[A | data[7:0] [A] data[7:0] (Al [A] data[7:0] [A] stop |

PRELIMI

Sr: Repeated Start
A: Acknowledge Master to Slave Slave to Master

7.2. 12C i
Table 5. 12C 5%

12C device Slave Mode Optional Feature List LT8920 Support?
Standard-mode — 100 kbps Yes
Fast-mode — 400 kbps Yes
Fast-mode Plus — 1000 kbps Yes
High-speed mode — 3200 kbps No
Clock Stretching No
10-bit slave address No
general call address No
software reset No
device ID No

Page 14 2016 4 3 H
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N
w

12C 2544-Huht
1E 12C 4K, S H #sFEakan

el IR A4 A3 | A2 [ A1 | A0 | RW
[ ]

u Read=1
= 0 1 il PIN15 MOSI/A4 it 1 lo |o |o

m Write=0

Page 15
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ACK
received no CRC error
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9. FHHER

Y

TN T A s AT LAl SPI E#E 12C Vi .

B oo e PRI, LUK BB AT, BEARFIR A

= 9.1.  Register 3 — Read only
]
E Table 6. Register 3 information
Bit No. Bit Name Description

I

I 15:13 (Reserved) (Reserved)
u RF iR £ 6 aBiUE el £
= 12 RF_SYNTH_LOCK 1. &g

0: WHiE

m 11:0 (Reserved) (Reserved)

9.2. Register 6 — Read only

Table 7. Register 6 information

Bit No. Bit Name Description
15:10  RAW_RSSI[5:0] RSSI J5 4 ot
9:0 (Reserved) (Reserved)

9.3. Register?7

Table 8. Register 7 information

Bit No. Bit Name

Description

15:9 (Reserved)

(Reserved)

SN TXORES, 1 A

8 TX_EN
a R AR TX_EN F1 RX_EN [R5 1, [FI 2 0 B, £ 524 idle JRE&
A HEN RXCIRES, 1 3%
7 RX_EN
R ANAEE TX_EN 1 RX_EN [N 24 1, A 01, &HH 2 idle R
6:0 RF_PLL_CH_NO [6:0] WoE RF JiiE, a5 4% . =2402+ RF_PLL_CH_NO

Page 17
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: 9.4. Register9
= Table 9. Register 9 information
< Bit No. Bit Name Description
15:12 PA_PWCTRJ[3:0] PA HL il
z 11 (Reserved) (Reserved)
I
10:7 PA_GN[3:0] PA 1 25 751
E 6:0 (Reserved) (Reserved)
J
Bl o5 Register 10
m Table 10. Register 10 information
Bit No. Bit Name Description
15:1 (Reserved) (Reserved)
10 JFRE ARG 25
0 XTAL_OSC_EN
0: KPS MARG &
9.6. Register 11
Table 11. Register 11 information
Bit No. Bit Name Description
15:9 (Reserved) (Reserved)
1: XM RSSI
8 RSSI_PDN
0: FF/4 RSSI
7:0 (Reserved) (Reserved)
9.7. Register 23
Table 12. Register 23 information
Bit No. Bit Name Description
15:3 (Reserved) (Reserved)
) TxRx_VCO,_CAL EN 1€ TXIRX IR A i VCO
0:7E TX/RX JF )3 Hij A VCO
1:0 (Reserved) (Reserved)

Page 18
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TECHSEMIC

9.8. Register 27
Table 13. Register 27 information
Bit No. Bit Name Description
15:0 (Reserved) (Reserved)

Register 29 — Read only

Table 14. Register 29 information

PRELIMINARY

Bit No. Bit Name Description
15:8 (Reserved) (Reserved)
7:4 RF_VER_ID [3:0] RF W45
3 (Reserved) (Reserved)
2:0 Digital version A AT

9.10. Register 30 — Read only

Table 15. Register 30 information

Bit No. Bit Name Description

15:0 (Reserved) (Reserved)

9.11. Register 31 — Read only

Table 16. Register 31 information

Bit No. Bit Name Description
15:12 (Reserved) (Reserved)
11:0 (Reserved) (Reserved)
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9.12. Register 32

Table 17. Register 32 information

Bit

Name

R/W

Description

default

15:13

PREAMBLE_LEN

R/W

000: 1byte,
001: 2bytes,
010: 3 bytes,

111: 8 bytes

010B

12:11

PRELIMINARY

SYNCWORD_LEN

R/W

11: 64 bits
{Reg39[15:0],Reg38[15:0],Reg37[15:0],Reg36[15:01}
10: 48bits, {Reg39[15:0],Reg38[15:0],Reg36[15:01}
01: 32bits, {Reg39[15:0],Reg36[15:0]

00: 16 bits,{Reg36[15:01}

01B

10:8

TRAILER_LEN

R/W

000: 4 bits,
001: Bbits,

010: 8 bits,
011: 10 bits

111: 18 bits

000B

7:6

DATA_PACKET_TYPE

R/W

00: NRZ law data
01: Manchester data type
10: 8bit/10bit line code

11: Interleave data type

00B

5:4

(Reserved)

R/W

(Reserved)

00B

Page 20
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Bit

Name

Description

default

3:1

BRCLK_SEL

R/W

RN b L R

3'b000: B

3b001: ARSI bt
3b010: ARSI ER 2

Ib011: AR 4

3b100: FIAEAEL 8

3'b101: 1MHz

3'b110: APLL_CLK (12MHz)
3b111: B

100B

(Reserved)

WIR

(Reserved)

0B

Page 21
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9.13. Register 33

= Table 18. Register 33 information
< Bit Name R/W  Description Default
SRR 14 SN SUE R IE],
z 15-8 VCO_ON_DELAY CNT[7:0] R/W {*5{’\1&)\ RX 3 TX U, #5F5 Py VCO RE IR TH 3fH
I HLA7 4 1uS.
I
mll PA SIS R, S RCA 1uS, U 4US.
76 TX_PA_OFF_DELAYJ[1:0] R/W B 11B
LLE 00 %5 4uS.
m 50  TX_PA_ON_DELAY[5:0] R/W 7 VCO_ON LU, 2545 W PA JF 8 i), 50870k 1uS.  O7H
9.14. Register 34
Table 19. Register 34 information
Bit Name R/W  Description Default
) £ direct mode & B4 TX 89 PA fl RX T /=18
15 Bpktctl_direct R/W 0B
=
14-8 TX_CW_DLY[6:0] RIW e EAETT, A4 CW R HIME 5 1 e A 20H
7-6 Reserved R/W 0B
50  TX_SW_ON_DELAYI[5:0] R/W  VCO_ON J&, %4F RF switch JF /3K 8], #f7 1uS 0B

9.15. Register 35

Table 20. Register 35 information

Page 22 2016 4 3 H
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Bit Name R/W  Description default
10 SERMEMSRE 4, 15CH LDO.
15 POWER_DOWN w (FBBER) 0B
0: Leave power on.
1: #EX sleep mode, @AM, fRFF LDO TAE (%47
AR IR B
14 SLEEP_MODE w . 0B
- 1 SPI_SS MG, 5 R E T LAE
0: idle mode
13 (Reserved) (Reserved)
1: 7 sleep mode JT 3 i A dR % s
EHLE BRI IE S 3
12 BRCLK_ON_SLEEP R/W PO AR ) 0B
0: 1t sleep mode S /b iEdR % s
EELER (BN =Eipu i o]
_ ok [= R =] r >V VS . o
118 RE-TRANSMIT TIMES RIW e aluto\ ack THRETT At W MERXE. WH 3, N 1B
- HRK 2N
1: 24 SPI_SS=11, MISO {##HKRH.
7 MISO_TRI_OPT R/W 0B
0: X4 SPI_SS=1 i, MISO fR{f—=%.
6:0 SCRAMBLE_DATA R/W  Scramble data I, R PIIL A —EL. 0B
9.16. Register 36
Table 21. Register 36 information
Bit Name R/W  Description default
15:0 SYNC_WORD[15:0] R/W  LSB bits of sync word is sent first. 0000H
9.17. Register 37
Table 20. Register 37 information
Bit Name R/W  Description default
15:0 SYNC_WORDI[31:16] R/W  LSB bits of sync word is sent first. 0000H
2016 - 3 H

Page 23



V TECHSEMIC

LT8920 3¢ Tl 1.1

9.18. Register 38

Table 21. Register 38 information

PRELIMINARY

Bit Name R/W  Description default
15:0 SYNC_WORDI[47:32] R/W  LSB bits of sync word is sent first. 0000H
9.19. Register 39
Table 22. Register 39 information
Bit Name R/W  Description default
15:0 SYNC_WORDI[63:48] R/W  LSB bits of sync word is sent first. 0000H
9.20. Register 40
Table 23. Register 40 information
Bit Name R/W  Description default
]4:1 FIFO_EMPTY_THRESHOLD R/ iA% FIFO 7= (1 1000B
96 FIFO_FULL_THRESHOLD RW Ak FIFO Sy B B {E 0B
A SYNCWORD 24 1EAfi (1) B
5:0 SYNCWORD_THRESHOLD R/W 2H
07 s LLEE 6bits, 01 7w Obit 1T LU Obits
9.21. Register 41
Table 24. Register 41 information
Bit Name R/W  Description default
1: CRC
15 CRC_ON R/W R 1B
0: XH CRC
14 (Reserved) R/W (Reserved) 0B
10 3—Z &R payload (1K
13 PACK_LENGTH_EN R/W 1B

W#E S 8 4> byte AR, A

K9

Page 24
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Bit Name R/W  Description default
> 1: 24 FIFO (Wi d 4 M S HR 4 2, LT8920 4 5 i &k
12 FW_TERM_TX rRw it 1B
= 0: H MCU fiff e K & 3G M R 5
: 10 M EIEOE, H3hn ACK 2% NACK
z 11 AUTO_ACK R/W SRR, A # 0B
0: HalctidifE, A ACK, H#%dk IDLE
1: PKT flag, FIFO flag %4 %%.
E 10 PKT_FIFO_POLARITY RIW \ 0B
0: mHM
e 9:8 (Reserved) R/W  (Reserved) 0B
u‘ 7.0  CRC_INITIAL_DATA RW  CRC 514 - 00H
m 9.22. Register 42
Table 25. Register 42 information
Bit Name R/W  Description default
31 scAN_RsSI_CH_NO R/W  RSSI il %, RSSI I (85| FIFO 3H
9:8 (Reserved) R/W  (Reserved) 01B
7.0  Rx_ACK_TIME[7:0] RW 245 RX_ACK [ a], 1 %75 1uS bOH
9.23. Register 43
Table 26. Register 43 information
Bit Name R/W  Description default
15 SCAN_RSSI_EN R/W 1. JFihFIHi RSSI 0B
JH RSSI M 2402MHz JHAFIHE (0 f5iE).
. > L3 A2 3 H
14:8 g]CAN_STRT_CH_OFFST[G. R S PAFF AR 15 T 2 0B
WA 10, M 2412MHz TFE4
7.0  WAIT_RSSI_SCAN_TIM[7:0] R/MW  &EHEFfHIAFG1E RSSI I, VCO&SYN Fi i) OfH
Page 25 2016 4 3 H



()NST

TECHSEMIC

LT8920 3Tl 1.1

9.24. Register 44

Table 26. Register 43 information

Bit Name R/W  Description default
01: 1Mbps
04: 250Kbps

15:8 DATARATE[7:0] R./W 01H
08: 125Kbps
10: 62.5Kbps

7:0 Reserved R./W  Reserved 01H

PRELIMINARY

9.25. Register 45

Table 28. Register 43 information

Bit Name R/W  Description default
Best value is 0152H or 0080H when data rate is 1Mbps
) Best value is 0552H when data rate is 250Kbps
15:0 Option[15:0] R./W 0080H
Best value is 0552H when data rate is 125Kbps
Best value is 0552H when data rate is 62.5Kbps
9.26. Register 48 — Read only
Table 27. Register 48 information
Bit Name R/W  Description default
15 CRC_ERROR R CRC #iRbrifr, 1 £, 0 FRIEH 0B
14 FEC23 ERROR R FEC23 fimbriifr, 1 R iR, 0 FoRIEH 0B
13:8 FRAMER_ST R Framer (R 1B
1. Fle®) synoword, SUAERERIN A Rk
7 SYNCWORD_RECV R 0B
BEHHAEBOIRASE, A0
6 PKT_FLAG R PKT flag #ri& 0B
5 FIFO_FLAG FIFO flag #5i& 0B
4:0 (Reserved) R (Reserved) 0B
Page 26 2016 4 3 H



N
TE EH=SE MII C LT8920 Fhi%zﬂﬂ» 11

9.27. Register 50

Table 30. Register 50 information

= Bit Name R/W  Description default
z 15:0 TXRX_FIFO_REG R/W  MCU 8¢ FIFO ¥ it 1. 00H
I
I
sl 9.28. Register 52
= Table 31. Register 51 information
m Bit Name R/W  Description default
15 CLR_W_PTR w 1. JE2 TX FIFO $8%124 0, (HAE 2 TX FIFO H 4k 0B
14 (Reserved) w
13:8 FIFO_WR_PTR R FIFO 5454t
7 CLR_R_PTR W 1: 7575 RX FIFO #5414 0. (HAE 2 RX FIFO %l 0B
6 (Reserved)
FIFO B4t
{8 auto-ack ThfghT, AR MM AR &AL
50  FIFO_RD_PTR R ‘ o
L PKT $rmifa, SR, WA 0, RIc3 ack.
WERARN 0, MWiERH R byte £i+1, EIAUH ack.
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10. FAHEEE

A AR E

Table 32. FEREHME

< Register Power-up Recommended value for Not
z number :ﬁse; value many applications (hex) otes
ex
— 0 6fe0 6fe0
1 5681 5681
E 2 6617 6617
[ 4 9cc9 9cc9
I 5 6637 6637
Use for setting RF frequency,
(T 7 0030 0030
and to start/stop Tx/Rx packets.
m 9 4800 1840 Sets Tx power level
10 7ffd 7ffd Crystal osc. enabled.
11 0008 0008 RSSI enabled.
12 0000 0000
13 48bd 48bd
22 00ff 00ff
23 8001 8005 Calibrate VCO before each and every Tx/Rx.
24 0067 0067
25 1659 1659
26 39e0 19e0
27 4300 1300 No crystal trim.
28 1800 1800
29 0070 read-only Stores p/n, version information.
30 f413 read-only Stores p/n, version information.
31 0002 read-only Stores p/n, version information.
Packet data type: NRZ, no FEC,
32 4808 4800
BRCLK=12 div. by 4= 3MHz
33 3fc7 3fc7 Configures packet sequencing.
34 2000 2000 Configures packet sequencing.
35 0300 0300 AutoAck max Tx retries = 3
36 0000 Choose unique sync words
37 0000 for  each  over-the-air Similarto a MAC address.
38 0000 network.
39 0000
40 4402 2102 Configure FIFO flag, sync threshold.
CRC on. SCRAMBLE off.
41 b000 b000
1st byte is packet length.
42 fdb0 fdb0O
43 000f 000f Configure scan_rssi.
44 0101 1000 Configure data rate
45 0080 0552 1Mbps set it to 0080h or 0152h, others 0552h

Page 28
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11. EEEW

> LT8920 mJ LALSIR 2 BIA N VS o2 D, 1 i 32 22 012 1 A5 A8 AT el e mh a1 1) il

€ 1.1, LRI R
Figure 5. B A& FF 83 W1 R 400 7

U nm

mT™ T2

PRELIMIN

1. VDD fsE )G, #ifr{E RST_n il 17 reset {755,

1 RST_n =1, BRCLK #itHi 12MHz I 4

SfF T1 (1 3] 5ms), fHAAATRE, 2R H MCU WAL % 1% .
ARG SEIG , LT8920 AJ LAFF4f & Hi a8 el o

Figure 6. #1iHLRFE R

A w0 DN

Initialize LT8900
at power up

A 4

Set RST_n=1

A 4

Wait crystal
enable time

A 4

Initialize
registers

A 4

Initialization
done
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11.2. B sleep mode FIM:EE

2 MCU 5 & {7 8% 47 5 SPI_SS J&, LT8920 HEA sleep mode, M IIAE/RAE, HLIH N 1uA. 24 SPI_SS
Fr%J5, LT8920 HEhMufiE, MCU ik SPI_SS —Btinfa] (Z5£5 iR E) 1~2mS, 5 SPI #ik .

1.3. HHEEHK
A

Preamble SYNC Trailer Payload CRC

Preamble: 1~8 bytes, programmable.

SYNC: 16/32/48/64 bits, programmable as device syncword.
Trailer: 4~18 bits, programmable.

Payload: TX/RX data. There are 4 data types:

B Raw data

B 8 bit/ 10 bit line code

B Manchester

B Interleave with FEC option
® CRC: 16-bit CRC is optional.

11.4. 17 FIFO #84t

FERYIHT, B FIFO SHRENE 4. 1 n] LU I E 27 47 4% 52<15>5 A 0 KL«
MEREHE L, BARENRAR R FIFO i 27D bytes #idli .

MR # SYNC I, FIFO SiREt4: A5his 0.

SRR SYNC sk k%52 SYNC JR, FIFO iidieH4x A12hik 0.

11.5. . Packet Payload Length

LT8920 LRl 7 i L HiiE TXIRX K. Y1758 41[13]=1 I, WEIRASHLA S payload 55— byte
Bk K. %k 8 4 byte, &> byte N5 8, HTK A 94 byte. 7475 41[13]=0, 4
byte Hh BT 4Kk o Hh K EOK B TX FIFO i A28 sl A s 4% TX_EN skiksE, WF#.
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Table 33. HEAKE

Register 41[13] Register 41[12]
PACK_LENGTH_EN FW_TERM_TX

2 TX_EN=0 It}, iK% .

0
2 RX_EN=0 It}, £ -3,
0
(MCU/application
handles packet length N
P gth) 1 5 FIFO W, kR
2 RX_EN=0 It}, £ -3,
1 Payload #— /MR B, 0 F 255bytes.
X
(LT8920 framer MK5E0 3 255bytes Ja, RETEHE L.

handles packet length) (don't care)

N B AR

Page 31
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-_—

1.6. REVLEBKE

MZFA7 % 41[13]=1 I, payload 155 —A> byte Ron K, HAKE L 255 bytes.

Lk

11.6.1. RKHTBH P

RN TXEFE. 2 MCU K78 7185 4 1 )5, RN & ARG, &% ARG payload k=4
£, MCU F52AE K 5t trailer 55 N K55 .

W R ALK E R FIFO K%, MCU L IK'E FIFO #dli. FIFO flag £/~ FIFO AN A% .
Figure 7. TX i} FFHE

PKT # FIFO flags A

PRELIMINARY

Write reg 7
SPI_SS I_

Internal TX on

-»| [« 2us

A
\
A
\

VCO on delay PA on delay

. Reg33<15:8> Reg33<5:0> —
Transmit data X Tx package

PKT_flag

PKT_flag=1 after Tx packet has been sent

FIFO_flag

MCU fills FIFO before framer sends trailer bits — r

FIFO_flag=1 when FIFO is empty ——
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Figure 8. TX R BMEE

where FIFO and PKT flags are interrupt signals to MCU.

FIFO_flag interrupt

A 4

Disable FIFO_flag
interrupt

More data to TX?

Write data to FIFO

A 4

Enable FIFO_flag
interrupt

A 4

RETI

Page 33

TX start

\ 4

Write Reg 7 TX_EN=1
and select TX channel

Clear FIFO write point

PKT_flag interrupt

\ 4

Disable PKT_flag

interrupt
\ 4
\ 4
Write transmit data to
FIFO RETI

A 4

Enable PKT interrupt
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D 1.7, BHHF

NS RX W 7. 24 MCU K 254738 71715 0 1 JF Hak#e i Balitds 518, LT8920 K47 RX JF-454 7 IEAf
f) syncword.

S H IEAAIK) syncword,  LT8920 K¢ H 2l T ankb B et . ¥ Ak #5g e, LT8920 RASH LKA IDLE.
LR ) EHE BT 63 bytes, FIFO flag K2 fEH], =k MCU W4 FIFO mhit B «

R39S, AT ER, A—E Rl EM T syncword. b T ik G tH ILAEN U HL, MCU 752 —AN 5 i
o AERZHN I, Blls B2 /e — e W Rl 1T DI, R B S, RS0 BT N8 Pk R 2 1E H AR

Figure 9. RX i} F# &

PKT and FIFO flags mHE 3

PRELIMINA

Write reg 7
SPI_SS L

Internal Rx on

VCO on delay —
> [ 2us Reg33<15:8>

A
Y

Received data X Rx package X

PKT_flag PKG flag=1 when Rx packet has
been received by framer

FIFO flag |

FIFO_flag=1 when FIFO is full
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Figure 10. RX & E

where FIFO and PKT flag signals interrupt MCU.

RX Start
RX timeout
l interrupt
Write Reg7 as RX on
and select RX
channel v
l Disable PKT_flag
interrupt
Wait 10us l
l Write Reg7
RX_EN=0
Set RX timeout timer l
RETI
A4
Enable interrupt
FIFO_flag interrupt PKT_flag interrupt
A4 Y
Disable FIFO_flag Disable PKT_flag
interrupt interrupt

More data to

read in? Read FIFO

Read FIFO Read FIFO
_| | Enable FIFO_flag Enable FIFO_flag | |
g interrupt interrupt B
A\ 4 A 4
RETI RETI

11.8. MCU/N R ERKE

M A74s 41[131=0 Itf, payload Z5—~ byte A FFAR Lo BEI, ALK R B 2788 41[12]85E .
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11.8.1. FW_TERM_TX=1

AT A21=1, (ERISEURIT, LT8920 KLU FIFO 'S et Mikirtl, Wk MCU {#11:5] FIFO 53k, i
Frf 4 Be MR FIFO I 578, LT8920 #54x A ahiB I A IRAE . IIFEIW R,

Figure 11. TX if 7 & (Register 41[13:12]= ‘b01) .

PKT # FIFO flags #H K.
Write reg 7

mmmm SPI_SS I_

MINARY

J
u Internal TX on

= > < 2us 8us ’ Framer with terminate TX when FIFO
VCO on delay I~ PA on delay - Tx point equals FIFO Rx point
m Reg33<15:8> Reg33<5:0> —
Internal Tx Data X Tx package X

PKT_flag

PKT_flag=1 after Tx packet has been sent

FIFO_fIag_J

MCU fills FIFO before framer sends trailer bits — A

FIFO_flag=1 when FIFO is empty ——

Note: LF 7748 41[13]=0, FZEiF FIFO 745567, FIFO fulllempty [ 7T LI % 7748 40 FIFO full/lempty threshold X% &. BL1H#E
H SPI ZERIMCU 5 FIFO BEHIE. .
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Figure 12. #1775% 41[13:12]="b01 I K5 KRR E

using interrupts for PKT and FIFO flags.

FIFO_flag interrupt

l

Disable FIFO_flag
interrupt

More data to TX?

Write data to FIFO

\ 4

Enable FIFO_flag
interrupt

Page 37

RETI

TX start

A 4

Write Reg7 as TX on and
select TX channel

PKT_flag interrupt

'

l

Clear FIFO write point

Disable PKT_flag
interrupt

;

l

Write transmit data to
FIFO

RETI

|

Enable interrupt
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11.8.2. FW_TERM_TX= 0 (X5 IR7E)
2 Reg41[13:12] = ‘b00, LT8920 H & 7E Reg7[8] TX_EN=0 W45 1k &

Figure 13. ¥4 Reg41[13:12]= ‘b00 i}, TX i /FHE

PKT and FIFO flags are shown high active.
Write Reg7 Write Reg7

SPI_SS I_ |_| j pus

Internal TX on

-+ (e 2us 8us
VCO on delay

Framer terminates TX when

PRELIMINARY

‘ PA on delay > MCU/Application writes Reg7 TX_EN=0
Reg<15:8> Reg33<5:0> —_—
Internal Tx Data X Tx packet X

PKT_flag

PKT_flag=1 after Tx packet has been sent

FIFO_flag_;

MCU fills FIFO before framer sends trailer bits — r

FIFO_flag=1 when FIFO is empty ——
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Figure 14. 24 Reg41[13:12]="b00 & TX JifEH

using interrupts for PKT and FIFO flags.

TX start

A 4

Write Reg7 as TX on
and select TX channel

A 4

FIFO_flag interrupt Clear FIFO write point

A 4

A 4

Write transmit data to
Disable FIFO_flag FIFO

interrupt

A 4

Enable interrupt
No

More data to TX?

FIFO_W_ptr=
FIFO_R_ptr? PKT_flag

interrupt

Write data to FIFO

A 4
Wait one byte data A 4 _
TX time Enable FIFO_flag Dlsa_ble PKT_flag
» interrupt

v interrupt

Write Reg7 Tx Off A 4
A 4
| RETI
> RETI
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11.8.3. FW_TERM_TX= 0 (RX)

1 Reg41[13]=0 i, & K4S 1E Reg7[7] RX_EN=1 B FFaaECEL, BER, & K4 A3 RX e 2 [ E 1)
AT o AE A5 — 58 I TR P I b RX AR ASUE Je, LT8920 JHAA/EH B {5 5 h -4k syncword. — H.
HF, e PKT flag, Jf1n FIFO BSR4 . PKT flag ¥ — B b &, HLE MCU ¥4 FIFO 1) %4
H5g. 2 MCU 352 )5, PKT flag B EH 2 F A TX/RX JEH.

z %4 Reg41[13:12]= 'b00 or ‘b01 I}, 7t MCU ¥ Reg7[715 % 0 A figiR il RXRA .

RY

Figure 15. 4 Reg41[13:12] = ‘b00 or ‘b01 i}, RX if/FHE.

LIMI

PKT_flag #1 FIFO_flag BHH&X.

u Write reg 7 Write reg 7

= SPI_SS I_ I_

m Int | R — 5 |
nierna’ ~xon VCO on delay 2us

> < 2us Reg33<15:8>
Internal Rx data Rx package x
————esseeeeseeeeeeeeeaeee

PKT _flag :

PKT_flag=1 when syncword received.
PKT_flag=0 when MCU/Application reads first byte from FIFO register.

FIFO_flag |

FIFO_flag=1 when FIFO is full
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Figure 16. ¥4 Reg41[13:12]= ‘b00 or ‘b01 i, RX HEE

using interrupts for PKT and FIFO flags.

RX Start )

A 4

Write Reg7 as RX on
and select RX channel

.

Wait 10us

v

Set RX timeout timer

A 4

Enable interrupt

FIFO_flag interrupt PKT_flag interrupt

N

N

R,

Y A\ 4

Disable FIFO_flag Disable PKT_flag
interrupt interrupt

v

Read one byte data

More data to
read in?

Read more
FIFO?

Read FIFO

!

Enable FIFO_flag
interrupt

Read FIFO

>
»

A

A 4 A

RETI RETI
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>_ 11.9. SR

= LT8920 SCHF A% it PR i #5 AN IR B N
11.9.1. Quartz crystal application

< FRIRHLRE R2 BRI T i iy e i, JF HOWRIRIRAE TAHAL R . fiA I 2 C1 R C2 I 5y A 1 g
SOMAT o XL AE v LA, AR UESR G402 (O HER I . A & R R, O R a g b m s, AN

M7 B KM R

11.9.2. MRS

H LB RSB AL T 2201, AH ARSI Bt 30— MR8 5 A A XTALL SR . i~ B .

u Bt LB RO FH AR BIAT 4137 25 BEAT KA . RO IR HAAAE Ry AR S8 kg, 3K NG G S %14

£ PCB layout I}, CLK & L EAANE, I H@ & T, LT8920 LI o S Iy 2% 1), Prld
WELRFFAT DT

By

Figure 17 438 i-op3r A\ B2

C2 Crystal C1

A
| °| CLK \i‘:’
I GND GND ERS
Rf J:_ J:_ 4\5{,\_
W_‘ = -
= o 3 <
LT8910 Digital Inerface MCU

BRCLK

o Test Point
z
Ol —g To Freq. Counter

ERFI:

1. WEEEHREE 50%.

2.  ZIRBER iZH, FIEEEMEIIEZI T BLELNT

3. ABFZWHHRAERERINE, A&k BER ZF.
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11.9.3. B/NE
MR EAR ) MCU SKIKZ) LT8920 i, MCU A AT B . ] LB Ik DA 1 ik 5 44 IR AL
® FIFO: XA K@it 63bytes i, A 7%,

® PKT: Mtk tlt, 45 MCU — Ml . XAty LUl Reg48 >kistlt, X PKT_flag f ANy
T,

SPI lines: iX 4 M M & FHEM).

RST_n: XA ALY RC ki B S Ak, MIi45 45— MCU 45 .

12C lines: #HLL SPI, Al %L

wmll 11.9.4. CKPHA

LB 7 178920 11, 451 CKPHA 4511, 7= QFN Al SSOP i3k, S AMPIIEH LR #f0, SPI b F HEHEFAE .
B ¢ ssOP i, kit lac.

B, AR, CKPHA 1T 0

IMINARY
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12, #HEFPK

SOP16 PACKAGE OUTLINE DIMENSIONS

N

<

Al

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 1. 350 1. 750 0. 053 0. 069
Al 0. 100 0. 250 0. 004 0.010
A2 1. 350 1. 550 0. 053 0. 061
b 0. 330 0. 510 0.013 0. 020
c 0.170 0. 250 0. 007 0. 010
D 9. 800 10. 200 0. 386 0. 402
E 3. 800 4. 000 0. 150 0. 157
El 5. 800 6. 200 0. 228 0. 244
& 1. 270(BSC) 0. 050 (BSC)
L 0. 400 1. 270 0. 016 0. 050
i 0° 8" 0° 8*
Page 44
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- !
|
u ;
e | .
o. |
14<%>; | ! 1 |
ARLETL
L i
SYMBOL MILLIMETER
MIN | NOM | MAX
A s == 1.20
Al 005 | _ | 015
A2 090 | 1.00 | 1.05
A3 039 | 044 | 049
b 020 | __ | 030
bl 0.19 | 0.22 | 025
c 013 | _ | 0.19
cl 0.12 | 0.13 | 0.14
D 486 | 496 | 5.06
E 6.20 | 6.40 | 6.60
e 0.65BSC
L 045 | — | 0.75
L1 1.00BSC
0 0 ] 8
L/PARAE R 91 x 118
(mil)
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TSSOP16 PACKAGE OUTLINE DIMENSIONS

BASE METAL

b

bl

:%7

Z

Cl
C

=

"WITH PLATING
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IR Reflow Standard

Follow : IPC/JEDEC J-STD-020 B
= Condition : Average ramp-up rate (183°C to peak): 3 °C/sec. max.
Preheat: 100~150°C 60~120sec

Temperature maintained above 183°C: 60~150 seconds

Y

Time within 5°C of actual peak temperature: 10 ~ 30 sec.
Peak temperature: 240+0/-5 °C

Ramp-down rate: 6 °C/sec. max.

Time 25°C to peak temperature: 6 minutes max.

Cycle interval: 5 minutes

PRELIMINA

Figure 18. IR Reflow Diagram

Peak:
240+0/-5 °C

Slope: Max 3°C/sec. Ramp down rate:
(183°C to peak) Max. 6°C/sec

Preheat: 100 ~ 150°C

-
10~30 sec

60 ~ 120 sec. 60 ~ 150 sec.
25°C
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