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Tsca Ml|c LT8920 #H 3 F/Ht 1.0
2. HRIR1E

s Table 1. B
< Parameter Symbol MIN TYP MAX Unit
z TAEIREE. Te -40 +85 °C
| ]
ﬁ'ﬁ%iﬂ%ﬁ TSTORAGE _55 +125 ° C

E Iﬁf EEE VI\J\MX +3.7
I VDC
J 1.8V HHE VDD _MAX +2.5
u 10 & Vormr -0.3 +3. 7 VDC
= IS 5 9k Py +10 dBm
m Notes:

1. PRIREF &N B UFETER, AR . AW TIEE R NZIEE IER .

2.  BHAN ARG FERZHE, REEFFARE, BPLEHF TN ER BRIFHIZEH .
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LT8920 *H X FMt 1.0

S

Table 2. HLS B¢

FERESHRSEHEZZ TA=25C,LDO_VDD=VDD_IO = 3.3 VDC &4 F723//H.

Parameter Symbol MIN TYP MAX Units Test Condition and Notes
TAEHE
BT AR 99 36 VDC® :Dr:E:t to VDD_IO and LDO_VDD
AR
IDD_TXH 24 mA POUT =2dBm
TX TAEH3
IDD_TXL 15 mA POUT = low power setting
RX TAEH IDD_RX 18 mA
IDD_IDLE1 14 mA rCL:j(:]r:]filr?gred for BRCLK output
Idle mode LA HL —
IDD_IDLE2 11 mA Configured for BRCLK output
OFF.
Sleep mode TAEHLR IDD_SLP 6 uA
HER TN
0.8 12
e B SP L VIH \%
VDD _IN VDD_IN
CH T R VIL 0 0.8 \Y
LTIANEER C_IN 10 pF
TR |_LEAK_IN 10 uA
AR i
08
[T VA VOH VDD_IN | V
VDD_IN
CH T R VoL 0.4 \Y
i LAY C_ouT 10 pF
R R 'T—LEAK—OU 10 uA
SPI - i35 ] ISRV 5 ns
N5 =
. \ . Requirement  for  error-free
o EdiL 0
SPI s b T+ R ] Tr_spi 25 nS register reading, writing.
SPI i FSPI 0 12 MHz
WOk R
TAESA F_OP 2400 2482 MH z
RYedi H 72 5% VSWR_| <21 VSWR | Receive mode.
(20=50Q) VSWR_O <2:1 VSWR | Transmit mode.

Page 6
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LT8920 *H X FMt 1.0

Parameter Symbol MIN TYP MAX | Unis Test Condition and Notes
> Receive Section Measured using 50 Ohm balun. For
= BER < 0.1%:
-87 dBm 1Mbps
< 290 dBm | 250Kbps
PR R
z -93 dBm | 125Kbps
e -96 dBm 62.5Kbps
SCIN PN S -20 1 dBm
Bl Ts - us
_l PrT R ForBER<0.1%
u [F 541 lCI_cochanne +9 dB -60 dBm desired signal.
IMHz AH4B(E 5 T4 Ccl_1 +6 dB -60 dBm desired signal.
= 2MHz HH4RA5 5 T3 Cl_2 -12 dB -60 dBm desired signal.
m 3MHz HHAME 5Tt Cl_3 -24 dB -67 dBm desired signal.
30 MHz to
OBB_1 -10 dBm | 5000 MHZ Meas. with ACX
2000 MHz to | BF2520 ceramic
" ‘ OBB_2 -27 dBm | 5,400 MHz filter 2 on ant. pin .
LEOREL 2500 MHZ t
OBB_3 -27 dBm 1o
— 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
N - POUT = nominal output power,
SRR 2 dBm Reg09=0x1840
17 POUT=minimum output
power,Reg09=1FCO0O
B -50 dBm | Conducted to ANT pin.
= UGE B -50 dBm | Conducted to ANT pin.
kRS
00301111 Aflavg 280 KHz
s (B
Af2max 225 kHz
pattern
i A AR
2MHz 4 IBS_2 -40 dBm
>3MHz i IBS_3 -60 dBm
OBS_O_1 <-60 -36 dBm 30 MHz ~1 GHz
- OBS O 2 .45 30 dBm |1 GHz ~ 1275 GHz excludes
HE L ) desired signal and harmonics.
OBS_O_3 <-60 -47 dBm 1.8 GHz~ 19 GHz
OBS_O_4 <-65 -47 dBm 5.15GHz~5.3 GHz
Note:

1. W2 2460MHz BiE T 1T, FbfiaS5E IMHz JHFMNE. /G EATFHES KBRS, U R RH# TR

HIIESE »

2. FE—LEWIH, KL RSN LIEV RS, B ZERLH U AR

Page 7
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Parameter Symbol MIN TYP MAX | Unit Test Condition and Notes
#14V CO A PLL

PLL #i5E Vi [ FLOCK 2366 2516 | MHz

R HSA U - ppm Same as XTAL pins frequency tolerance
(RN NS 1 MHz

<-95 SBC/ H | s50kHZ offset
o O Lﬂ‘ﬁ‘d:
BRI A L M 7 z Cl=C o —
-115 z
N (1)2.00 MH 7 Eggllgned for 12 MHz crystal reference
See Register 27 description.
pi B SR A T Y +20 m
S NEEERTGE PP Amount of pull depends on crystal spec.
and operating point.

PLL & 5E I ] THOP 75 150 | uS Settle to within 30 kHz of final value.

B OBS_1 <-75 | -57 dBm | 30 MHz ~1 GHz IDLE  state,
TR Synthesizer and

OBS_2 -68 | -47 | dBm | 1GHz~12.75GHz | yco ON.
LDO #/&
T B Vvdo | 0.17 | 0.5 | \Y | Measured during Receive state
Page 8 201346 A
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4. HLRIN

i SPI 5 ) To MUk &

Figure 1. LT8920 474w F e B%

O
SPLMOSiT| Mo sPI_cLk 16 2P =t
SPI i
gl 2] miso vss 15—
[[3|vDD_DIG SPI_ssia PI_SS
RESET n PKT flag
—[4| RST_n PKTE———
vDD33
| [5]Lbo_ouT LDO_IN[12
N8| XTALO RF_VDD 17|
=
T 7 xTau ANT [T0—]
X1:12MHz
| [8]pPLL_vDD ANTB [0}
C1: 1uF
4@{ }L{ ‘
a
[a)
>
LT8920 TSSOP16 HKE
SPI_MOSI Q 12C SEL
=[] Mos] 12c_sEL16H 25t
SPI_MISO 51 MISO/ SPI_CLK/-= SPI_CLK
EZ|2C_DAT |ZC_CLKi§%4447
—NE{3]vpD_18 sp|_ss[14SPLSS
RESET_N PKT_flag
7_@ RST_n PKT E‘
VDD33
{*VDDlS 5|VvDD_18 LDO_IN[12—
N NC
N 4[““ﬂi XTALO vDD_18 [11—-
g —
= 4[4444{1 XTALI ANT 10—
J{8 GND ANTb [0}

LT8920 SOP16 Hi¥ &

TE: dniAP RN E T 22pF BRI AR i
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5. EH#iR

LT8920 # X FMt 1.0

PRELIMINARY

Table 3. BHHR

QFN24
Pin No. Pin Name Type Description
1,2,5,6,7, ;
16 2 VDD PWR NS
3,4 ANTb, ANT Balanced RF | &40 N4
8 FIFO o) FIFO IR &
9 GND GND Hh
10 VDD_IO PWR 5 10 HLE
1 SPl SS | SPLff#E SPIf5 %, KA, WAl LS 3k sleep mode
- 12C: {85 F ik sleep mode
12 BRCLK o] P 0 B b 2
13 PKT o] RHBRCIRAS SRR
14 SPICLK I SPIN2C W &hii N\
P
15 [2C_SEL I 0: SPI # =,
1:12C fiz
SPI:SPI data fi A\
16 MOS VA4 ! 12C: B 12C HibL: Ad.
17 MISO/2C_DA | SPI: SPI data % i
T 12C: et i N\ JH
2 RST_n NIKE, BRHESF, Hii<luA, 70 rE
ek, MRBRRHTHFFROME, TN sleep £
18 RST n I i
X RST_n ANEN, BIFEGH, FEEEREEAE
20 LDO VDD PWR F b LDO #y N H &
Fr b LDO fii#E, 1.8V
21 LDO_OUT PWR EH SR FHAD VDD L —E, $RAET SR IR,
ANEF AR
23 XTALO AO BE VRHR 5 A HH
24 XTALI Al U A N
25
(Exposed GND GND Hh
pad)

Page 10
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LT8920 # X FMt 1.0

Table 4. EHH#ER

SSOP16
Pin No. Pin Name Type Description

1 MOS| Input SPI:SPI data fii A\ Ji

2 MISO output SPI: SPI data i Hi

3 VDD_DIG Power 1.8V HLi
4 RST_n MR, KM R, HR<1uA, B35

4 RST n Input gﬁﬂf%%ﬂu%ﬁ%%’%ﬁ%ﬁ%ﬁﬂ@ﬁ,ﬁfui&)\ sleep
M RST_n N, KIFEE ), FArak a5 2 Al
b LDO fith HiE, 1.8V

5 LDO_OUT Power A LA VDD JEAE — ik, ST A R
AN P At £ 285

6 XTALO AO A AR 3 e L

7 XTALI Al Bn RIR 5 A T

8 PLL_VDD Power 1.8V Hi

910 Balanced RF | (A% N\ i Balanced RF

11 RF_VDD Power RF F 7ot i HL YR

12 LDO_IN Power Jv b LDO i N &

13 PKT output R HECIRAS AR AL AT IE B B A sl 2K

14 SPI_SS input E%iiﬁgéiﬁamﬁv,ﬁ%$ﬁﬂ,mﬂuﬁ@

15 GND GND il

16 SPICLK Input SPI/12C B g N

Page 11
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6. SPI £#0

6.1. SPI BRIAKER
Figure 2. ¥4 CKPHA=1 i}, SPI AT BEHSFRE
ChE 3 F IR R)

3nS)
250n8)
>4P5|| i T (>250n8)
SPICLK
i ™ aauaanaﬂﬂﬁﬁﬂﬁﬂa-aaﬂaann ms :X
D1 l

D13
e 7 aaaaaaa‘aﬁﬁﬂﬂaaaaﬂaﬂaa 5 ™

PRELIMINARY
7

6.2. SPI Optional Format
Figure 3. ¥4 CKPHA=0 i, SPI A EF#REE
(fE COB BT PAIE %)

> o @] e

T3 T4 T
LLLLLL

Notes:

1. SPIgE5f: 5=0, #&=1.

2. M FIFO F##850 i, HU—FH —FHEE (8-bits #HBHE). thilEA FIFO $##17] LIH—1 SPI_SS A#.
3. H/R FIFO SFHIRM EF AT, —KZEBE 16-bits.

4. 5B FIFO SF I EAME AN F N, TTLUH— SPI_SS FH. Hhf, HHRES—%, 5L 16-bits. LZE5z— &
B, LT8920 &4 /18 & frssttt .

5. MISO #5H1#] S7: SO FIEF 724848 2—FH) (715 CRC &2, FEC 2 ZRNREHIE4).

6.3. SPI B FER

Page 12 201346 H
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LT8920 *H 3 FMt 1.0

Notes:

Table 4. SPI B FER

Name Min Typ. Max Description

T1 250ns W UK SPL 1 e 110 T8 e ]

T2a, T2b 41.5ns SPI_SS 1 SPI_CLK [{[f] [

T3 Note 1 bk MK [ BT [a]

T4 Note 1 T M A 4 Fe 18] (TR
T5 Note 2 DI 25 A7 o8 B I 1R]TE]

T6 83ns SPI_CLK R &h A 1

1. ZEWIHEF#E 50 FH) FIFO R, &4 mEE AS0nS ZH BIEHHHTEE FIFO sEERHIE4 thhF.
2. Lstar s 50 B4 FIFO $5, Eb EEHA50nS

RS, T5min = 41.5ns.

Page 13
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TEcElelc LT8920 H3C /i 1.0

7. IIC ¥ 0O

071 12C AR
Figure 4. 12C ¥E{E5

Example 12C Data Transfers:

INA

Master write 1 or more data byes to LT8900 FIFO register:

[ start | device_addrfs:0] [W] A byte_addr7:0] [A] data[7:0] [A] [A] data[7:0] [A] stop |

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

[ start [ device_addr6:0] [W] A| byte_addr7:0] [A[sr| device addrie:0] [R]A]  data[ro]  [A] - [A]  data[:0]

|A|stop|

Master may continue reading LT8900 FIFO:
| start | device_addr[6:0] | R | A | data[7:0] | A | data[7:0] | A | ------ | A | data[7:0] | A | stop |

PRELI

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

7.2. 12C 4
Table 5. 12C #4513

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 201346 H



N
= | LT8920 < Tl 1.0

TECHSEMIC

=>' 7.3. 12C 2¥4hnt

< TE 12C 2641, O 28Rk an R

e VR A4 A3 | A2 | A1 | a0 | RW
[ ]

J Read=1
Bl

z 0 1 Hi PIN15 MOSVA4 h5E 1 |o |o |o

m Write=0

Page 15 201346 H
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LT8920 3 F/it 1.0

8. REHAMERE

Wake
up

ACK
received

Page 16

auto_ack

no CRC error
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NST

W) TECHSEMIC

LT8920 *H 3 FMt 1.0

9. FHFHBER
N B A8 T LUE L SPI B 12C Vil .
FUFAAa R NEERMAH, FrbAX BEA AT, NARRFIGE .

9.1. Register 3 - Read only
Table 6. Register 3 information
Bit No. Bit Name Description
15:13 (Reserved) (Reserved)
RF S L5 & a9 br B AL
12 RF_SYNTH_LOCK 1. AE
0: EBUE
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 JE 455
9:0 (Reserved) (Reserved)

9.3. Register7

Table 8. Register 7 information

Bit No. Bit Name Description
15:9 (Reserved) (Reserved)
RS HEN TXOIRES, 1A%
8 TX_EN
VERE: AR TX_EN fI RX_EN Ry 1, B 0B, & F 4 idle IR
RN RXCRES, 1H
7 RX_EN
HE: AR TX_EN FIIRX_EN [FB 4 1, [FIFR 0K, &H K idle REs
6:0 RF_PLL_CH_NO[6:0] W€ RFME, 4N f=2402+ RF_PLL_CH_NO

Page 17
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: 9.4. Register9
z Table 9. Register 9 information
< Bit No. Bit Name Description
15:12  PA_ PWCTR[3:0] PA HL 732 ]
z 11 (Reserved) (Reserved)
[
10:7 PA_GN[3:0] PA 3 2 3 il
E 6:0 (Reserved) (Reserved)
J
anf 9.5. Register 10
m Table 10. Register 10 information
Bit No. Bit Name Description
15:1 (Reserved) (Reserved)

0 XTAL_OSC_EN

1o JFR dE IR ds.
0: SKRHMImiARE

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: JF/3 RSSI
7:0 (Reserved) (Reserved)

9.7. Register 23

Table 12. Register 23 information

Bit No. Bit Name

Description

15:3 (Reserved)

(Reserved)

2 TXRX_VCO_CAL_EN

1:4E TX/IRX JF 3 il S ¥ i v VCO
0:7F TX/RX 8 B AR #E VCO

1:0 (Reserved)

(Reserved)

Page 18
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LT8920 *H 3 FMt 1.0

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

9.9. 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 A5
3 (Reserved) (Reserved)
2:0 Digital version BT A5

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)

Page 19
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9.12. Register 32

Table 17. Register 32 information

Bit Name

RW

Description

default

15:13 PREAMBLE_LEN

R/W

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

111: 8 bytes

010B

12:11 SYNCWORD_LEN

PRELIMINARY

R/W

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

00: 16 bits,{Reg36[15:0]}

11B

10:8 TRAILER_LEN

R/W

000: 4 bits,
001: 6bits,

010: 8 hits,
011: 10 bits

111: 18 bits

000B

7:6 DATA _PACKET_TYPE

R/W

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

11: Interleave data type

00B

5:4 (Reserved)

R/W

(Reserved)

00B

Page 20
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Bit

Name

Description

default

31

BRCLK_SEL

R/W

SEFF N By B

3'b000: EAK

3'b00T: i A A4 i
3'b010: AR 2

3'bO11: fRfAAR R 4
3'b100: AWM ER 8
3'b101: 1MHz
3'b110:APLL_CLK (12MH2)
3'b111: EAL

011B

0

(Reserved)

W/R

(Reserved)

0B

Page 21
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9.13. Register 33

Table 18. Register 33 information

Bit Name RW  Description Default

ERREEN RX B TX G, 5N H VCO fasE A,

B 1US. 63H

15-8 VCO_ON_DELAY CNT[7:0] R

PA KPR TH], A7 1uS, FEEZ 4uS.
7-6  TX_PA_OFF_DELAVY[1:0] R/W 00B
00 7% 4uS.

5:0  TX_PA ON_DELAY[5:0] R/W  7E VCO_ON LLJ5, ZF5F N PA TF 3 (IS [A], Bfi oy 1uS.  O07H

9.14. Register 34

Table 19. Register 34 information

Bit Name R/W  Description Default

1 directmode #1224 TX B PA 1 RX B et /B T8

15 Bpktctl_direct R/W . 0B
=

14-8 TX_CW_DLY[6:0] RIW  fERSFEHERT, &% CW RHI{E 5 1R 03H

7-6 Reserved R/W 0B

5.0  TX_SW_ON_DELAY[5:0] R/W  VCO _ON J&, %4 RF switch JIJ5 [IIHa], 47 1uS OBH

9.15. Register 35

Table 20. Register 35 information

Page 22 201346 H
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Bit Name RW  Description default
1 JeRMlEiAIR 4%, 95 LDO.
15 POWER_DOWN w (A BAEIGE ) 0B
0: Leave power on.
1: @A sleep mode, &AM, {REF LDO TAE (&7
SERED
14 SLEEP_MODE w 0B
- 2 SPI_SS KK, K E R AR
0: idlemode
13 (Reserved) (Reserved)
1: 7t sleep mode JF )5 S A d ¥ 2%
B St b
12 BRCLK_ON_SLEEP R/W PR A 1B
0: 1f sleep mode <M fbiA R %
A HAE A B S
118 RE-TRANSMIT TIMES RIW Ee}uto‘-ack IR, BB EROE. B3R, N 4,
- HRK 2K
1: 34 SPI_SS=11H1}, MISO {RFFKHH.
7 MISO_TRI_OPT R/W oB
0: ¥4 SPI_SS=1 i}, MISO f##F=%.
6:0 SCRAMBLE_DATA R/W  Scramble data [Ifh¥, RPN I—EL. 00H
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 ofsync word is sent first. 0000H
9.17. Register 37
Table 20. Register 37 information
Bit Name RW  Description default
15:0 SYNC_WORDI[31:16] R/W  LSB bits ofsync word is sent first. 0000H
2013 4 6
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9.18. Register 38

Table 21. Register 38 information

< Bit Name R/W  Description default
z 15:0 SYNC_WORDI[47:32] R/W  LSB bits ofsync word is sent first. 0000H
[ ]
E 9.19. Register 39
[ ]
J Table 22. Register 39 information
u Bit Name R/W  Description default
: 15:0 SYNC_WORD[63:48] R/W  LSB bits ofsync word is sent first. 0000H
9.20. Register 40
Table 23. Register 40 information
Bit Name R/W  Description default
14:1 FIFO_EMPTY THRESHOLD RM AN FIFO J%5 i RE 0100B
5:6 FIFO_FULL_THRESHOLD RW A FIFO i i) R E. 0100B
A SYNCWORD >y i ) 15
5:0 SYNCWORD_THRESHOLD R/W 07H
07 F/~T] LLEH 6bits, 01 7R Obit 7T LA Obits
9.21. Register 41
Table 24. Register 41 information
Bit Name R/W  Description default
1: CRC
15 CRC_ON R/W i 1B
0: XM CRC
14 (Reserved) R/W (Reserved) 0B
1 F—F RN payload KA
13 PACK_LENGTH_EN R/W ) 1B
INEE 8 /> byte FFT, WHE—NFHHNE 8, BK9
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Bit Name RW  Description default

1: % FIFO KIELIRE S R4 AL, LT8920 ¥k
12 FW_TERM_TX RW e 1B
0: tH MCU #ff i K FE IR A RS

1: MUBEIBEE, B3hE ACK 5{# NACK
1 AUTO_ACK R/W 1B

0: BHRE, Al ACK, E:dt IDLE
1: PKT flag, FIFO flag & %%.

10  PKT_FIFO_POLARITY RIW 0B
0: A

9:8 (Reserved) RW  (Reserved) ooB

7.0  CRC_INITIAL_DATA RMW  CRC 5 #I46 {H . 00H

PRELIMINARY

9.22. Register 42

Table 25. Register 42 information

Bit Name R/W  Description default
5> SCAN_RSSI_CH_NO RM  RSSI Hffiffsadck, RSSIEHREE] FIFO th 00H
9:8 (Reserved) RW  (Reserved) 01B
7:0 Rx_ACK_TIME[7:0] RW 2% RX_ACK FIfTE], 1 3%/~ 1uS 6BH

9.23. Register 43

Table 26. Register 43 information

Bit Name R/W  Description default

15  SCAN_RSSI_EN R/ 1. JFUGHI4 RSSI 0B

W% RSSI M 2402MHz FFE5FHE (0 (SiE).

, . T ) 2 2

148 (?]CAN_STRT_CH_OFFST[G. RAW X BT LU AR 15 18 5L 01B
Wk 10, ¥ 2412MHz JHEE 4

7.0  WAIT_RSSI_SCAN_TIM[7:0] RMW ¥ EFEHMAFIEE RSSIH, VCO&SYN FasE i [d] 6BH
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9.24. Register 44

Table 27. Register 43 information

< Bit Name RW  Description default
z 01: IMbps
. 04: 250Kbps
15:8 DATARATE[7:0] R./W P 0B
E 08: 125Kbps
rm— 10: 62.5Kbhps
J 7:0 Reserved R./W Reserved O0H
as 9.25. Register 48 — Read only
Table 28. Register 48 information
Bit Name R/W  Description default
15 CRC_ERROR R CRC #ibr&EN, 1 £ -HR, 0 XRIEW
14 FEC23_ERROR FEC23 #iitrdifr, 1 XntEiR, 0 FK/nIEH
13:8 FRAMER_ST R Framer R%
1: Fn0F] syncword, LI A AL .
7 SYNCWORD_RECV R
Bk HERWCIRAS R, 0
6 PKT_FLAG PKT flag #5
5 FIFO_FLAG FIFO flag 45
4:0 (Reserved) R (Reserved)
9.26. Register 50
Table 30. Register 50 information
Bit Name R/W  Description default
15:0 TXRX FIFO_REG RW  MCU 32H FIFO im0 . 00H
9.27. Register 52
Page 26 201346 H
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Table 31. Register 51 information

Bit Name R/W  Description default

15 CLR_W_PTR w 1: 5% TXFIFO #8419 0, {(HAEZ TXFIFO % 0B

14 (Reserved)

13:.8 FIFO_WR_PTR R FIFO 54T
CLR_R_PTR w 1: %7 RXFIFO #8484 0. EAIEZ RX FIFO %4 0B
6 (Reserved)
FIFO 484t

2{E ] auto-ack THRERS, BUAL AT DUSCAAR EAL.
M PKT fimi)a, b Fas, Wi~ o, BEPUks) ack.
WA N 0, TR byte $+1, B3] ack.

PRELIMINARY

50  FIFO_RD_PTR R
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10. FHBELEHE

P 175 17 B P
z Table 32. HFRFBHEEE
< Register Power-up Recommended value for Not
z number reset value many applications (hex) otes
(hex)
I 0 bfef 6fe0
1 5681 5681
E 2 6619 6617
[ 4 5447 9cc9
I 5 f000 6637
Use for setting RF frequency,
Ll 7 0030 0030
and to startistop TXRx packets.
: 8 71af 6c90
m 9 3000 1840 Sets Tx power level
10 7ftd 7ftd Crystal osc. enabled.
11 4008 0008 RSSI enabled.
12 0000 0000
13 4855 48bd
22 cOff 00ff
23 8005 8005 Calibrate VCO before each and every TXRX.
24 307b 0067
25 1659 1659
26 1833 19e0
27 9100 1300 No crystal trim.
28 1800 1800
29 00x0 read-only Stores p/n, version information.
30 f413 read-only Stores p/n, version information.
31 1002 read-only Stores p/n, version information.
Packet data type: NRZ, no FEC,
32 1806 4800
BRCLK=12 div. by 4= 3MHz
33 6307 3fc7 Configures packet sequencing.
34 030b 2000 Configures packet sequencing.
35 1300 0300 Auto Ack max Tx retries = 3
36 0000 Choose unique sync words
37 0000 for  each over-the-air  Similar to a MAC address.
38 0000 network.
39 0000
40 2107 2102 Configure FIFO flag, sync threshold.
CRCon. SCRAMBLE off.
41 b800 b000
1st byte is packet length.
42 fd6b fdbO
43 ooof ooof Configure scan_rssi.
44 0100 1000 Configure data rate
45 0080 0552

Page 28 201346 H



N
@TECH:SEMIIC LT8920 3 F/it 1.0
11, FEFW

LT8920 nJ AL AR 2 Bl 1 N FH S ISR D RE. T T 32 B2 (Rl 25 17 A8 A5 P 3 i v a8 21 g 1) e

11.1. FEAFAEYIHEHEE
Figure 5. I HEFIEF B HIGELIRT

py) <
(%] )
— O
>

L R

PRELIMINARY

SPI_SS
R A
1. VDD fE5E, WifR(E RST_n I LA reset {55,
2. ¥ RST_n=1, BRCLK #iti 12MHz i
3. S T1 (1 %|5ms), fEMATE, R H MCU VI A74=.
4. FFAEBVIEEALSERUR, LT8920 Al LA A K S ol B2k
Figure 6 4116 W2 E
Initialize LT8900
( at power up )
\ 4
Set RST_n=1
\ 4
Wait crystal
enable time
\ 4
Initialize
registers
\ 4
Initialization
( done )
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11.2. A sleep mode FIr:fg

2 MCU 5 #4748 3 Hi s SPI_SS J&, LT8920 # X sleep mode, I ZhFEIRAK, HIA 1uA. 24 SPI_SS
FifKJ5, LT8920 HahMefil., MCU ZHifik SPI_SS — B la] (S5 AT E) 1~2mS, 5 SPI #di.

11.3. EESHKN
2 AL R

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 Rawdata

B 8 bit/ 10 bit line code

B Manchester

B Interleave with FEC option

® CRC: 16-bit CRC is optional.

11.4. EZ FIFO ¥4t

TERSTHT, 22K FIFO SHREHE T . XAl LUl I /£ %7 /7 4% 52<15>5 A\ 0 SRSEHL
AENEEE R, AR TE R FIFO Hf £ /b bytes il

MPERIL S| SYNC i, FIFO B4t £ H 30 0.

LRI ERICE] SYNC 3Lk 5T 2% K% 58 SYNC J&, FIFO ist4 [ 3hi 0.

115. . Packet Payload Length

LT8920 #At M 7 i E TYRX K F, MG Ees 41[13])=1 I, WEIREHLSHYE payload 25— byte
R . ¥k 8 4 byte, H—/> byte fi'5 8, HFKNI > byte. HF (74 41[13]=0, H—1
byte BE %A 2455k & o R K i TX FIFO it Y28 B il 4% TX_EN KikE, W%,
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Table 33. HIERKEF

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

2 TX_EN=0 I, &iE&K 5.

0
% RX_EN=0 I}, ZiL8.
0
(MCU/application
h | ket | h
andies packet length) = FIFO Hy%it, EAZ LR
1
% RX_EN=0 I, ik,
1 « Payload #H— MR, 0 ) 255bytes.
(LT8920 framer X% 58 0 ) 255bytes J&, KAHTEZHZ L.

handles packet lengthy  (don'tcare)

R BARE PR

Page 31

20134 6 H



@N
TECHSEMIIC LT8920 I:Fli%;‘ﬂﬂ 1-0

116. REWREBKE

YT 748 41[13]=1 B}, payload (25— byte R/REKSE, HAKERZ 255 bytes.

NARY

11.6.1. RatetF

FHEER TXHF. 24 MCU K78 7[8]5 N 1 )5, RN WEIFRIHMEE, O K B3R YE payload K42
f1. MCU 75 ZA4E K5 trailer 55 N & 5 Hdk

[ ]
J mRAKERELT FIFO KJE, MCU RE 2 RS FIFO #ii. FIFO flag &7~ FIFO A2 NE .

Figure 7. TX it FF &

PKT Ml FIFO flags ®AX

PRE

Write reg 7
SPI_SS I_

Internal TX on

—» |- 2us

A
A
A

[
|

VCO on delay PA on delay
. Reg33<15:8> Reg33<5:0> -
Transmit data

Tx package

PKT_flag

PKT_flag=1 after Tx packet has been sent
FIFO_flag I
MCU fills FIFO before framer sends trailer bits —

FIFO_flag=1 when FIFO is empty ——
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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

Page 33

Y

Enable FIFO_flag
interrupt

RETI

Figure 8. TX X BHER

TX start

A 4

Write Reg 7 TX_EN=1
and select TX channel

PKT_flag interrupt

A 4

Clear FIFO write point

Disable PKT_flag

interrupt
A 4
\ 4
Write transmit data to
FIFO RETI

A 4

Enable PKT interrupt
2013 4 6
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11.7. B F

z NS RXHZW 7. 4 MCU K 27748 7[7]15 8 1 H Hak Bl 3083538, LT8920 K4TH RX HAE4F IEHi
[¥) syncword.

Y

MU EIERA ) syncword, LT8920 ¥4 H B aa AL FRAR (0 . ¥ AL F 52 5, LT8920 RN HEN IDLE.
z LEBIEE B KT 63 bytes, FIFO flag ¥i2fEH, BURE MCU LA FIFO it iU .

ESES, ZRATEER, A—E 3| IE# syncword. Jy 1 8 HIZENLIE L, MCU 5 ZEfi— g I
o ERZHN T, Bl RAE— € R A 1 AT DAY, dn RIS, R 508 R I a2 B 1R H AR

Figure 9. RX I B

PKT and FIFO flags &HE X

PRELI

Write reg 7
SPI_SS |_

Internal Rx on

VCO on delay I
> [ 2us Reg33<15:8>

-l
-«

\

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 JiFEE

where FIFO and PKT flag signals interrupt MCU.

RX Start

I

Write Reg7 as RX on
and select RX
channel

RX timeout
interrupt

A

'

Wait 10us

Disable PKT_flag
interrupt

!

|

Set RX timeout timer

Write Reg7
RX_EN=0

!

A 4

Enable interrupt

RETI

FIFO_flag interrupt

PKT_flag interrupt

A 4

Disable FIFO_flag
interrupt

A

More data to
read in?

Disable PKT_flag
interrupt

Read FIFO

Read FIFO

|

Read FIFO

A 4

Enable FIFO_flag
interrupt

'

Enable FIFO_flag
interrupt

A

RETI

RETI

11.8. MCU/R ¥ e K E
HEFAE Ay 41[13]=0 i, payload £ —™ byte & AR Lo I, B H A AR 41[12]00E .

Page 35
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11.8.1. FW_TERM TX=1

MFAFES 41[12]=1, fERSHEURERT, LT8920 #4tik: FIFO M54 Flisdsst, WH MCU Z1LF] FIFO S54dE,
AR

B I AR E] FIFO AN 9%%, LT8920 <> A FhiR I ASTIRE. MFEWT.

Figure 11. TX B4 FFE (Register 41[13:12]= ‘b01) .

PKT 1 FIFO flags ®AK.
Write reg 7

. SPI_SS I—

MINARY

u Int ITX
nterna (o]

n
—-» 4 2us

z 8us Framer with terminate TX when FIFO
VCO on delay PA on delay Tx point equals FIFO Rx point
m Reg33<15:8> Reg33<5:0> —
Internal Tx Data Tx package

PKT_flag

PKT_flag=1 after Tx packet has been sent

FIFO_flag

MCU fills FIFO before framer sends trailer bits — *

FIFO_flag=1 when FIFO is empty ——

Note: 2%4&77# 41[13]=0, FEEif FIFO A58, FIFO fulllempty BI4E B LLALT &474% A0 FIFO full lempty threshold K& &, Z L EE
1 SPI FEEFIMCU 25 FIFO FEHE. .

Page 36 201346 H



PRELIMINARY

LT8920 *H 3 FMt 1.0

Figure 12. Z/£5 41[13:12]="b01 At K K% = &l

using interrupts for PKT and FIFO flags.

FIFO_flag interrupt

Y

Disable FIFO_flag
interrupt

More data to TX?

Write data to FIFO

A 4

Enable FIFO_flag
interrupt

A 4

RETI

Page 37

TX start

Y

Write Reg7 as TX on and

select TX channel

PKT_flag interrupt

Clear FIFO write point

Y

A 4

Disable PKT_flag
interrupt

Write transmit data to

FIFO

RETI

Enable interrupt

20134 6 H
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11.8.2. FW_TERM_TX=0 (R HHRZ)
4 Reg41[13:12] = ‘b00, LT8920 H £ 7F Reg7[8] TX _EN=0 K} {Z 15K ¥ .

Figure 13. 34 Reg41[13:12]= D00 i, TXKFE

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

SPI_SS I_ |_| ’) ous

Internal TX on

> [ 2us 8us Framer terminates TX when
V on delay PA on delay MCU/Application writes Reg7 TX_EN=0

Reg<15:8> Reg33<5:0> —_—
Internal Tx Data X Tx packet X

PRELIMINARY

PKT_flag

PKT_flag=1 after Tx packet has been sent

FIFO_flag

MCU fills FIFO before framer sends trailer bits —

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

using interrupts for PKT and FIFO flags.

TX start

Y

Write Reg7 as TX on
and select TX channel

Y

FIFO_flag interrupt Clear FIFO write point

Y

A 4

] Write transmit data to
Disable FIFO_flag FIFO

interrupt

Y

Enable interrupt
No

More data to TX?

FIFO_W_ptr=
FIFO_R_ptr?

PKT_flag
interrupt

Write data to FIFO

\ 4
Wait one byte data v .
TXtime Enable FIFO_flag Dlsa.ble PKT_flag
- interrupt

v interrupt

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

> * Reg41[13]=0 K}, & RafE Reg7[7] RX_EN=1 I aa40CE, Bhif, &2 Bahf RX &oE 2 & 1
ARTE B . 7ESEAF— 8 I R SR B R RX FLBSARUE f5 , LT8920 JFUATEUR BIM{E 5 34K syncword. — H.
W], eRhim PKT flag, W FIFO EEULEIFIEEE . PKT flag ¥ —E A%, EHE MCU ¥ FIFO H (i
g M MCU HEEIE 55, PKT flag B+ K EL 2] A TXRX .

z 24 Reg41[13:12]= ‘b00 or b01 K}, 2t MCU # Reg7[7]5 8 0 A REiBH RXCIRZS .
E Figure 15. ¥4 Reg41[13:12] = ‘b00 or ‘b01 K, RX i} FH&.
| -
i PKT flag f FIFO flag BHEX.
u Write reg 7 Write reg 7
[ s | |
Internal Rx on VCO on delay 2us —»| lea—
> [+ 2us Reg33<15:8> N
Internal Rx data Rx package x
PKT_flag E

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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Page 41

Figure 16. ¥4 Reg41[13:12]= ‘b00 or ‘b01 i, RX REHE

using interrupts for PKT and FIFO flags.

RX Start

A 4

Write Reg7 as RX on
and select RX channel

'

Wait 10us

'

Set RX timeout timer

A 4

Enable interrupt

FIFO_flag interrupt PKT_flag interrupt
\ 4 \ 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
\ 4 v
RETI RETI
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- 119. RBIREG S
z LT8920 {4 F A sl SR I SN o
11.9.1. Quartz crystal application
< FRECHIE R2 BRI T d ik I RE S, HF HOURCIRIZ AL THIALRBE . SR fak s C1 Al C2 B 5 f AT e
SCMITF o XS R E P LLOR, AT PRIESR S AR i e e . B mE M R1, A B et mE, M
WA ) B A B
11.9.2. AMERETEPEIA
= FURE P RL 5 R0, (LSNP b1 5 B — W B A XTALL KRR . 1 F 5.
u i HUEH RO SR UG IR G 45 2T RFE . RO 1 B (E 75 ZARME Se ik g, 3K &AM E &S % 1H.

z 7E PCB layout i}, CLK ZFERBHEAE, JHEETH. LT8920 Bk Ir (55 & LI S %11, Frbl
m WELRFFA — AT .

Figure 17 SN S A\ LA &
c2 Crystal cC1
AHAFA
|CC| CLK Ro
11 v §RS
W+ T
M = =
3 (o] 5 £
< < S =
I—T89 10 Digita'\l/ll(ri:fsrface M C U

ol |  TestPoint
(0]
1 %Z To Freq. Counter

HEEHI.

1. WS THREFE 50%.

2. ZRBER WE, AIBEERHIE)IBEELH.

3.  UBERIATIRE REAIAE HRE A, BER & .
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11.9.3. B/MNE %K

4 R AR ) MCU SREKZ) LT8920 Hf, MCU [ A FR. AT LA LT i 2nidok 15 4 8 I A

FIFO: R AW KEHIL 63bytes i, 47 2.

I;K}': MR AR, 45 MCU — AN, X AN dE P LUdd Reg48 SRELEL, X Ff PKT_flag B A
BT,

SPllines: X 4 M0 75 21,

RST_n: XAMEOA LU RC kM LG R, MifiEH—1 MCU & .

12C lines: MLt SPI, W] /b L.

) 1194, CKPHA

L ¢ LT8920 1, 54 CKPHA 451, 7 QFN I SSOP iy, A I H R 10, SPI A F R RAE.
z £ SSOP %, ASLHF 12C.

B, ERRER, CKPHA #1750

IMINARY
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12, HIEER

QFN 24 Lead Exposed Pad Package, 4x4 mm, 0.5mm pitch. Dimensions in mm.

z TOP VIEW BOTTOM VIEW
z 0] ~Joes|c D2 - ]
— 18 13 13 18
= _ [UOOOOU =
—— 19 12 12 ] ‘ [ |19
=] I = | -
g L -
o= B T i By = in
] | ]
(2 ] | -
24 7 7] i [ |24
Omnannm
1 6 6 | | u 1
BERPNUIN FooEEE
[/To.0]c]

Oy|c

Table 29. Package Outline Dimension

Dim. Min. Nom. Max. Dim. LR
Max.

A 0.70 0.75 0.80 L 0.30 0.40 0.50

Al 0 0.02 0.05 y 0.08

A3 0.203 REF

B 0.18 0.25 0.30

D/E 3.90 4.00 4.10

D2/E2 1.90 2.00 2.10

E 0.50 BSC
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S50P16 PACKAGE OUTLINE DIMENSIONS

Fl ,
E .
| | |
. - ]
[ — | 13
—_ e | I T |
i — | ——
: oy
o | (_/ —
o — . —
[
___[_
[
‘_L ' gf
e =
1 '\l"'-ll L ""."1I|"',T-JI
II. | | —— | |I
I
Dimensions In Millmeters Dimensions In Inches
Symbol
Min Max Min Max
A 1. 350 1. 750 (). 053 (0. 06O
Al 0. 100 0. 250 0. 004 0. 0110
\2 1. 35( . 550 0. 053 0. 061
b 0. 200 0.300 0. 008 0.012
C 0. 171 0.250 0. 007 0. 011
D I v, L 0. 18L 0. 200
E LCRO0 1000 0. 150 0. 157
El 1, B0 G. 200 0. 228 0. 244
& 0. 635 (BSC) 0. 025 (BSC)
L 0. 4010 1. 2710 0.071 0. 051
t ( 8 ( "
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13

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
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

Figure 18. IR Reflow Diagram

PRELIMINARY

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

60 ~ 120 sec. 60 ~ 150 sec.
25°C
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