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1. A FRAE
Table 1. HFR/L

Parameter Symbol MIN TYP MAX Unit
IHRE. Tor =20 25 +85 °C
ik im Tsrorace -55 +125 °C
IHwE Vi 2.4V | 3.3V | +3.7 o
10 ¥ & Vorer -0.3 +3.7
NSHRE 5 Pu +6 dBm

Notes:
1. BREEZTESRABHUEH TN, TREAHR. SAEENIHELBAANHRET.
2. FANBELLLBERE, EERAAESE, RIFEAGHERE, ANBSRFIREN S8 RIFHEN,
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% LT8960L # L & 3% F # 1.1

2. B R4

Table 2. ® A 4K
TaaHE X 45MEZA TA = 25 C, LDO_VDD= VDD_I0 = 3.3 VDC &4 T334,

Parameter Symboll MIN TYP MAX Units Test Condition and Notes
IfEH /R
AT AR 24 33 37 VDG Input to VDD_10 and LDO_VDD
pins.
IAEER
TX TAE® iR IDD_TXH 26 40 mA POUT =6dBm
RX TAE® ik IDD_RX 15 mA
ldle mode T4F Wik IDD_IDLE 1.7 mA Configured for BROLK output
running.
Sleep mode ITA4E %A IDD_SLP 5 uA
HFMmAN
0.8 1.2
R A S Y VIH v
VDD_IN VDD_IN
(A o YN VIL 0 0.8 v
Hroaw % C_IN 10 pF
HrNR W |_LEAK_IN 5 uA
HFmk
0.8
R A e YN VOH VDD_IN |V
VDD_IN
A e VOL 0.4 v
LB N Cc_out 10 pF
R |_LEAK_OUT 10 uA
12C & -Fi4 75 b Ia) T_RISE_OUT 5 nS
B4 1E 5
. . . Requirement for error—free
12C B4¢ % £+ T Mead g Tr_spi 25 nS . . o
register reading, writing.
12C B 4bsk & FSPI 0 2 MHz
MR B
IAEMFE F_OP 2400 2482 MHz
R&sm0 27t VSWR_| <2:1 VSWR | Receive mode.
(20=50Q ) VSWR_0 <2:1 VSWR Transmit mode.
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% LT8960L # L & 3% F # 1.1

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
B R R
-93 dBm 125Kbps
-98 dBm 62. 5Kbps
R AT FE -20 1 dBm
b EES Ts 1 us
Transmit Section Measured using 50 Ohm balun3:
POUT= maximum output ower
PAV 6 Reg09=0x4800 ° °
. POUT = nominal output power,
KA 2 é B | Reg09=0x7830 T
17 POUT=minimum output
power, Reg09=1FCO
ZIRIE K -50 dBm Conducted to ANT pin.
SRR -50 dBm Conducted to ANT pin.
R A
00001111 Aflavg 280 kHz
S N T
pattern Af2max 225 kHz
P 48 4t
2MHz $1R IBS_2 -40 dBm
>3MHz 3R 1R IBS_3 -60 dBm
0BS_0_1 < =60 -36 dBm 30 MHz ~ 1 GHz
W EE 4t 0BS_0_2 45 30 dBm jies(?ll-'lzed sig1n2a.I7E;ndGI-PI'|Za,rmv:)enxiccl:.deS
0BS_0_3 < =60 -47 dBm 1.8 GHz ~ 1.9 GHz
0BS_0_4 < -65 -47 dBm 5.15 GHz ~ 5.3 GHz
Note:

1. MRAR A 2460MHz 3/ E T 347, FTHAZ T R IMHz B RAMX. BB N THAE SRS rheil, AT L3iT RIFHE
7‘& -]

2. E—RFRAFT, REMFR W EERS, RHATHXEAXF LOMRA.
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% LT8960L # L & 3% F # 1.1

Parameter Symbo | MIN TYP MAX Unit Test Condition and Notes
$H97 VCO A2 PLL
PLL i< & B FLOCK 2366 2516 MHz
KSR R — ppm Same as XTAL pins frequency tolerance
fE R 1 MHz
<
o5 :B"/ " | s50kHz offset
E ‘}] }D‘% E
¥ AR R B < Bo/H
2MHz offset
-115 z
AR 24.00 MHz Designed for 12 MHz crystal reference
0 freq.
0BS_1 < =75 | =57 dBm 30 MHz ~ 1 GHz IDLE state,
a5t N Synthesizer and
0BS_2 -68 -47 dBm 1 GHz ~ 12.75 GHz VCO ON.
LDO &%
JE &S H Vdo | | 0.17 | 0.5 | v | Measured during Receive state
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3. AN A

¥i
KTAL IN ||:|| il-mr_em .....
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o |
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TIC CLK [ JICDAT  XIN 'HHGTIISL 1 @ i
Fob 3wtk VO e e rved
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1 LTE560L_DFNE J_ Ex
R 2
@ [
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I i _a0 FCC Optional
1uF
* @

Y2
ATAL IN {DE 1||'H_G'ID
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2
R uz
BE_GND 1 8 XTAL IN
WSS XTALIN
s L1 mTo 116 DAT ——HE2A
AT 1ICTELK
B o0 4] W e WO
LTEr 0L_S0P8
served
. L]
FCC Optional By | J|||.,,F_ﬂm
Tuf
L ]
RE_GHD
Y3 e ANT
uu._l.u_|[]|_||;.,¢_m
4 8 r I (1)
v— " " RBBBI’MT L3
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S L O 1) tRyshort
LicaK ] XALIN W88 —E— TS g ci
licak 4 |
ork DATA Resarved Re served
TR oL S0T238
e FCC Optional
el H Iimf oD
1ufF
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4. ERrFa R

Table 4. &Mk

Page 7

DFN8
Pin No. Pin Name Type Description
1 12C_DATA INPUT/OUTPUT );C DATA Jiy, % CLK =0 EL 12C 1~ TAE 4y 8+4% & B PKT_FLAG
2 12C_CLK INPUT 12C B4 % N oy
3 VSS VSS VSS
4 ANTb Balanced RF i@ i3 OR 4% GND
5 ANT Balanced RF ST Ny b
6 VSS VSS VSS
7 VDD VDD R
8 XTAL_IN INPUT/OUTPUT Tl RIR T 55 i N
SOP8
Pin No. Pin Name Type Description
1 VSS VSS VSS
2 ANTB Balanced RF i@ i3 OR 4% GND
3 ANT Balanced RF ST Ny b
4 VSS VSS VSS
5 VDD VDD R
6 12C_CLK INPUT 12C B 49 4 A
7 12C_DATA INPUT/OUTPUT );C DATA JBy, % CLK =0 EL 12C 1~ T4E 4y 8+4% & A PKT_FLAG
8 XTAL_IN INPUT/OUTPUT PRIk 3 B NP
S0T23-8
Pin No. Pin Name Type Description
1 ANTB Balanced RF i@ i OR 4% GND
2 VDD VDD R A
3 XTAL_IN INPUT/OUTPUT Tl R IR 55 i N
4 12C_CLK INPUT 1 2C B 49 4 A
5 12C_DATA INPUT /OUTPUT }I;FC DATA ¥y, % CLK =0 EL 12C 1~ T4E &9 8+4% 5 Al PKT_FLAG
VSS VSS VSS
7 VSS VSS VSS
8 ANT Balanced RF T Ny b
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5. lIC3no

51 12C 4% X

EAIBRM, THIBL ZHE

12C #HIEEW

“ Ty

SRHEFLFO-SIA STaRm\ /0 X8 X A Y XA X ALY A0 \ oy D Y DB X DB X DEX BB Y D2 X DX D0\ it Byce2-wByteN DY DLXDO\ Ac SToP

HEADFIFSIR ST\ /DX XY X X o\ o/ DT X X DB X DX XX DX D0\ 0 By
LT8960L1% 5 FIFORT ¥ &

FEZ2E MU BHIEDREIZE R ack, KX & LRI, £F 2B MCU £°h X & ack/noack, B
W i@ i3 ACK1 #= ACK2 R R #9h K .

5.2 120 #H

Table 4. 12C ## 3%k

12C device Slave Mode Optional Feature List LT8960L Support?
Standard-mode - 100 kbps Yes
Fast-mode - 400 kbps Yes
Fast-mode Plus - 1000 kbps Yes
High—speed mode - 2000 kbps No
Clock Stretching No
10-bit slave address No
software reset No
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6. FHBREE

T @A F A ET B 1207 P . A LT A E AN IR RAE R, UL R BRIAME.

FHRLEFAALHEFRE

Name R/W Description default use config
0 R/ Reserved (7R fefs7t) 6FEQH X
1 R reserved (7 f5 ) 5681H 5781TH
2 R/ reserved (A7) 6617H X
3 R REHTEAS -
7 R/W WHIHRARE, MERE 0030H
8 R/W reserved (724 % 3) 0C90H B 6C50H
3 RAW PA h EBLEH 4 B (K19 £ 4) 1800H
15 (0xOF) R/W DRREFAE 644CH
170x1D) | R/W reserved 0000H X
26(0x1A) RW reserved 39EQH 3A00H
28(0x1C) R/W Wi ik B 1800H
32 (0x20) R/W S E 4808H
502 | R/M %% W THAM, $2%) SLEEP f= AUTO-ACK 0300H
36/39 R/W AdFmE 0000H
37/38 R Mm% 0380H 5A5AH, BL | T -
00:28) | R/W FIFO it ], B & 5uitE 44024
a02) | RN KA RLE BOOOH
202N | R AUTO_ACK 17 i% & FDBOH
MO0 | RW HAERE, HFTHR?E 0101H
45(0x2D) R/W BELE 0080H
26O | R/ BLE 5B E, % THMé 2542M
480x30) | R BARE -
50(0x23) | R/W FIFO 64 535 B
52 (0x24) R FIFO #5454z & -
56038 | R/W BIEHF 4B (T, RIETEREZE) -

Register 0x03 (Read only)

Bit Name R/W Description Default

15:14 reserved R reserved -
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LT8960L # L & 3% F # 1.1

13 Pkt_flag_txrx R PKT K477, AZERFILLE ARG Elz -
12 SYNTH_LOCK R HIRE F B 45T -
1: 402  0: &&=
9 Fifo_flag txrx R FIFO X AT -
8:1 reserved R reserved -
0 12¢c_soft_rstn R Bt B Az AR E -
Register 0x07
Bit Name R/W Description Default
15:9 reserved R/W reserved 0B
8 TX_EN R/W EERENTXRE, 1 AR 0B
B RAEAE TX_EN A= RX_EN Rt 4 1, BB 0 # A idle KA
7 RX_EN R/W EERENXRE, 1HK 0B
E&E: RAEAE TX_EN A= RX_EN RIEH 4 1, FIBE% 0 8 idle ks
6:0 PLL_GH_NO[6:0] R/W WE RF 9RE, PIRE A £=2402+PLL_CH_NO 01100008
Register 0x09
Bit Name R/W Description Default
15:12 PA_PWCTR [3:0] R/W PA 3745 4] 0001B
1:7 PA_GN_reg[4:0] R/W PA 3% % 1 1000 0B
6:4 PAGV[2:0] R/W PA 33 2 0008
3:0 reserved R reserved 0B
Register OxOF
Bit Name R/W Description Default
15 Ble_mode R/W BLE /" ##: X, &4 18, ABLEREX, HO08, #2468 X 0B
14:12 Miss_byte[2:0] R/W RABE, FBKIAMA 6 37T KA. 110B
1 Ble_mode_set R/W BLE_MODE # #8t, #L BIT &% & 4 1. 0B
10 MIXER_LP R/W MIXER_LP At A 4k B & . 1B
9:7 resv[15:13] R/W i resv1[15:13] A= resv2[15:13]4F 5 094% 45 )5 13 %] resv[15:13]. 000B
6:2 RX_BPF1_GN[4:0] | R/W LRI S RELE SBIT . 100118
1 cw_mode R/W 1MRAE X, R4 %y B4R R KRAE. 0B
Page 10
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LT8960L # L & 3% F # 1.1

0: EF R X

0 sda_pul lup_sel R/W 1: sda Bp¥ir i #5 B8 PULLUP &9 77 X, 0B
0: sda MBpéa b R4 88 PULLUP &9 75 X

Register 0x1C

Bit Name R/W Description Default
15:14 -— R/W reserved 00B
13:0 Ref_fq[13:0] | R/W LATHAE S 4e value*d05k 1800H

Register 0x20

Bit Name R/W Description Default
15:13 preamble_len R/W 000: 1byte, 010B
001: 2bytes,
010: 3 bytes,
111: 8 bytes
12:11 syncword_len R/W 11:64bits (53 5h M F 57 A B & REGOx24 25 26 27) 01B

10:48bits (REGOx24 26 27)
01: 32bits, [ Reg0x27[15:0], Reg0x24[15:0]}
00: 16 bits, { Reg0x27[15:0]}

10:8 trailer_len R/W 000: 4 bits, 000B
001: 6bits,
010: 8 bits,
011: 10 bits

111: 18bits

7:6 pack_type R/W 00: NRZ law data 00B
01: Manchester data type
10: 8/10 line code

11: interleave date type

5:4 fec_type R/W reserved 00B

3:0 reserved R/W reserved 1000B

Register 0x23

Page 11
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% LT8960L # L & 3% F # 1.1

Bit Name R/W Description Default
15 reserved W reserved 0B
14 SLEEP_MODE W B 13N sleep mode, XM HIKIEHE, HXH LDO (F | 0B
AREHER) B 1ICREZN, %A HEH T
13 reserved W reserved 0B
12 brclk_on_sleep R/W 1: & sleep mode 72 dhihikih % 0B

FHouARRE Bt B 5 (kg 1. 2ma)
0: £ sleep mode * M #hikIk%H H
Heie g #hik B (K2 5ua)

11:8 re_tx_times R/W A EAERHK 0011B

7:0 reserved R reserved 0O0H

Register 0x24

Bit Name R/W Description default
15:0 SYNC_WORD[15:0] R/W A

&
4
o

0000H

Register 0x27

Bit Name R/W Description default

15:0 SYNC_WORD[31:16] R/W [5] % 0000H

83
S

Register 0x28

Bit Name R/W Description default
15:11 empty_thres R/W FIFO = &% 010008
10:6 ful | _thres R/W FIFO i#% %= 10000B
5:0 sync_thres R/W K% SYNCWORD 4 iE 74 &9 5|44 00 0010B
07H % T T VA% 6bits, 01H %+ Obit T ¥A%% Obits

Register 0x29
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Bit Name R/W Description default
15 crc_on R/W 1: FJ/2 CRC &% 1B
0: #H] CRC &%
14 RESERVED R/W RESERVED 0B
13 pack_length_en R/W 1: $—F T AT payload A K&, EMMILIE 9% —F% | 1B
VER K EAE &, B BARK R0 B )G, 17 LML, w25
8 A byte HHEAFT, ME—NFHIRLE 8, K 9.
0: © MCU 4= 4|42 Auis sk 420k,
12 fw_hw_term_en R/W 1: % FIFO &9if4a4tFe B 4544055 0d, XM KA. 1B
0: B MCU A& K& H X H KA.
1 AUTO_ACK R/W 1: HHMB K, A ACK KF NACK 0B
0: BMHKIEE, 7= ACK, AiE# IDLE
10 PKT_POLARITY R/W 1: PKT flag #&% 2, AcB|4CIE SDA Bk 431K 0B
0: B 2l 2 S AE B SDA Bk 45 o
7:0 CRC_INITIAL_DATA R/W CRC At 0B
Register 0x2A
Bit Name R/W Description default
15:10 scan_chl_no[5:0] R/W Reserved 1111 11B
9:8 wake_up_tim[1:0] R/W vlaue*dus 01B
7:0 auto_rx_ack_time[7:0] R/W % % RX_ACK BB 18] R 1 % 7~ | 1011 0000B
1us (1Mbps) , value*16us (62. 5Kbps), F74=_E 64us
Register 0x2C
Bit Name R/W Description default
15:8 DATARATE[7:0] R/W S8R R 0000 0001B
01H: 1Mbps
04H: 250Kbps
08H: 125Kbps
10H: 62. 5Kbps
7:0 Reserved R Reserved O1H
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% LT8960L # L & 3% F # 1.1

Register 0x2D

Bit Name R/W Description default
15:0 Modem option R/W i8R F & 1Mops #9 IH4ZBC 2 0080H, ik & & f4beynd | 0080H
1% B E £ 0552H

Register Ox2E

Bit Name R/W Description default
15:14 Reserved R 00B
Reserved
13:8 Chl_index[5:0] R/W 10 0101B

BLE X T #9M mik &

7:0 Reserved R 42H
Reserved

Register 0x30

Bit Name R/W Description default

15 crc_error R kY ORC 44k at £ 4%, 4 PKT BitBut{z kA -
1: CRC K%k

0: CRC A& 3b £ #

14 Reserved R Reserved -
13:8 framer_st[5:0] R Reserved -
7 rev_sync R 1: R T4c2| syncword, [EAEMEKHIEKRS, -

0: BAHBREL L

6 pkt_flag_o_func R H A QAR EAL -
5 fifo_flag o_func R FIFO A& 4% -
4:0 reserved R reserved -

Register 0x32

Note: FW access FIFO is byte by byte
Page 14
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@ LT8960L # L & 3% F # 1.1

Bit Name R/W Description default

15:0 fifo_dataout[15:0] R/W MCU 8L FIFO ##Ed93 o, FIFO KE 64 £, OOH

Register 0x34

Bit Name R/W Description default
15 fw_clr_wr_ptr W 1: &= TX FIFO #4t# 0 0B
14 Reserved w Reserved -
13:8 fifo_wr_ptr[5:0] R FIFO B 454t -
7 fw_clr_rd_ptr W 1: &= RX FIFO #54t# 0 0B
6 Reserved w Reserved -
5:0 fifo_rd_ptr[5:0] R FIFO #:454t -

Register 0x38

Bit Name R/W Description default
15: 2 - w reserved
1 12c_soft_rst W 12C #:#+ 84= Writing ‘0’ to soft reset system.
0 wakeup_i2c w 12C 8% Writing ‘0’ to wake up system.
Page 15
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7. A4S

RF 243

¥ ox38FHEDItI 2B 0 BEHFE LM AFARZINEINE, BEAE sleep AT EARBAELA, E AT
o B HAE 1 AT B AZIRAE

WANEEE OX38 F AL BITI BITOAAREER TS 0, iBEHA S8 RF Lkt ARRIRAE X,

BELE:

#— . LB 20ms //BRAERR B W gk AL,

% =¥ : B O0x38 & 4 % OxBFFE //*:B2 5190 % 1 497 £ 4L £ SLEEP JK %5,
% =9: B 0x38 ¥ A& % OxBFFD //# 4T B 4z 4% 1%

RF #7454k

Kb R E

REG 0x01 5 0x5781,
REG 0x08 5 0x6C50,
REG 0x26 5 0x3A00, //iA#|t& &
REG 0x09 5 0x7830, // K%

REG 0x2C B 0x1001, //iA#|:k & 62. 5Kbps
REG 0x2D 5 0x0552, //iA#%|i& & 62.5Kbps
REG 0x36 5 H F & X £

REG 0x39 5 H F & X £

REG 0x24 5 0x8080, //% & FIFO

# N\ SLEEP Auvk 2

SLEEP: K 0x23 # A4 % #9 14bit 5 1,RF R 2\ sleep mode. 7 sleep mode T Ak (0x38 [x5h) F A% 5 A
AR MAL X H ik,

WAKE UP:H 0x38 7 A4 £ BITO 5 0, & A A M IR X wefi2, B THMEFTARMMERT L EH BT A
%6 7 T A

BAESFH

SLEEP

#—%: BHMHEN IDLE KA

%% B 0x23 F 4B 0x4x00, I N sleep

WAKE UP

%—F: 5 0x38 4 A %X OxBFFE, 47 % A2
% —%: 5 0x38 % # % OxBFFD, &1z RF
B MBREFES
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BLE /" #& 1k & %) fE

LT8960L % 45 BLE4. 0 J 4l &, R I FHEEE X, T B3 5h35 APP & - 35 3 4E 0948 1F, £ #HEE %
A2 LT8960L 894 4B K &, RIAL5)3%4=4] LT8960L X &

#=/% BLE4. 0 J™ #4& X,

8 32 8 8 0~296 24 b4
AT | EARH [FRERKE A A2 58
1 4 1 1 0-37 3 F7
L )
Y - ———
PDU(Ph i 34 #.91)

LT8960L % 4 BLE4. 0 49/ 4% ¢ K 4%, PDU A LB A P A & X3A A, 523 ibeacon VAR A P A & X beacon
89 KA, AT 3P A BLE /4648 X9 &% 6,

LT8960L /21% A BLE h #b B & & e mndb B &, K ATBT4R4E BLE /46 & K44 X34 & PDU (42 2| FIFO, Jlcat A4
M FIFO 32 BUAS 5 3m ik & 7 46 i &9 PDU % 4% o

LT8960L BLE # X #4458 &

AehFHREmE

REG 0x01 & 0x5781,

REG 0x08 B 0x6C90, //2.4G 4% X F 3 3U4& F 0x6c50
REG 0x09 5 0x7830, //K4t#h%

REG 0x26 5 0x3A00, //iA%|ta &

/5 A BLE 3 f

REG 0X20 5 OX4A00 , #4& 48 XX &

REG 0X24 5 OxBED6, = A#htiX &,

REG 0X27 5 Ox8E89, = AxbhiX &,

REG 0X2C B 0x0101, X & A#k £ A 1Mbps.
REG 0X2D 5 0x0080, % & A&k £ A 1Mbps.
REG OXOF 5 EDCC, # % # A\ BLE mode.

BRI 4e T -

BLE & 3% 1%

: B RF F IDLE,

. A& FIFO 354t.

1 FIAHAER FIFO,

: BB HIEEE. (£ 37, 38, 39 13i KM BELE Ox2E % %] % 0x2500, 0x2600, 0x2700)

: B BARIR BAR AL KA. (f 37, 38, 39 fZ3if KAHECE K HHIR.E A 2402M, 2426M, 2480M)
o E AT ARAE R H P PKT 51 B ARIE S AE & R 3£ T ko

|

WOE W R W
LB I
N

M,
P2
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BLE &1k 3% 4F

: B RF T IDLE,

: BLE @i, (4237, 38, 39 {3 MK ELE Ox2E 4 7] A 0x2500, 0x2600, 0x2700)
: B ARGBIEAE AR AR, (£ 37, 38, 39 13if 4K ET E E AN &R 2402M, 2426M, 2480M)
: 545 PKT % (REGOx03 REGOx30 2 PKT 3|#p) .

. BRI FIFO 4038,

|

W WO W
A

j @ v

2.46 Z PR FEARH X

Preamble SYNC Trailer Payload CRC

Preamble: 178 bytes, programmable.
SYNC: 16/32bits, programmable as device syncword.

Trailer: 4718 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.

2. 4G M A ST RA
K5t

5 RF F IDLE.

: % FIFO 454t

: EIHKIEF FIFO,

s AR R AT

: SERHRAE KA FIE PKT 31 B4R IE B & K £ A

W

o §
g
S S S S S

A
=
&
o
X

% —3: B RF F IDLE,

B ARk, (e RBIAAN ALk K & £ CLK 421K, sLit AR 4% SDA Bl 18 A pkt 51 )
%=%: S pkt 155 HZ CRC (REGOx03 REGOx30, & pkt 31Hr) .

$=%: RO K, ERFIFO I,
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FIFO #5414 & R 3L

KSR, B FIFO s B84 2, X 7T wliB i ) F A 8 0x34 B A\ 0x8080 k& 5% I /£ B N4 4 2| FIFO B+,FIFO
BRARTENEE, K4t0F, FIFO 4543~ R4z B,

L 3204 0L B] SYNC B, FIFO 4544 B 30 i 0.
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0x7830 8db 40 ma
0x7930(0930) 6db 31 ma
0x7a30 5db 26 ma
0x7b30 3. 4db 23 ma
0x7¢30 0. 2db 19 ma
0x7d30 -1. 5db 17 ma
0x7e30 -4db 15 ma
0x7f30 -7db 13 ma
0x3f30 -9db 11 ma
0x3fb0 -13db 9ma
0x3fcO -19db 7ma
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7. 4% A BLE #2 X Bt 0x08 & 4 % 5 0x6c90, 2. 4G £ X Bf 0x08 4 4 % 5 0x6C50

(62.5Kbps) , HALiEFEE 0x6c90,
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