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Micro Controller

Serial Data In

RDM-T89FZ

Serial Data In

Serial Data Out P——— Serial Data Out
GDO0 P—Q GDO0O0
GDO2 P— 4 GDO02
Serial CLK P——Q Serial CLK
Chip Select P——9 Chip Select
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Current consumpiicn typ
400 nA, or typ 900 nA when
wake-on-radic (WOR) is
enabled.

&I

%
Cefault siate when the rado is n|:-t j‘_
receiving or transmitting. Typ- __,3., -1
cument consumption: 1.7 mA,

I'.II = "' Sle=p Lowes? power mode. Maost
OLE EFWD orwake-on-rade f-'*':m)\ register values are refained.

T EXOFF
Used for calibrating frequency e

a
synthesizer upfront (entering \g’ -:sn -0 >'_ :
recewve of ransmit mode can Manual freq e T Crystal i TEgIRe DN A

; retained. Typ. current
then be done quicker). synth. calibration, oo oo o =Errxcm:- wake-cn-radia NS \I{liq..l"ﬁh?’ off J _ ik
Transitional state. Typ. current g consumption; 165 pA

consurmpdion: 8.4 ma

Frequency
synthesizer stariup, |
opticnal calibration,
sattling

Freguency synthesizer is turmed on, can opticnally be
caorated, and then settles o the comect frequency.

GFATHON : )
Transitiona state. Typ. current consumption: 5.4 ma

Freguency synthesizer is on, —
ready to start transmitting. 7 .1
Transmission starts very PEnuency

quickly after rzceiving the STH %I‘H'IESIIZEF - /

command strobe. Typ. current
consurpdion: 8.4 ma 2K o wake-on-radie (NGR)
)
|

2TX  THOFF_MOODE =01
]

SFITXOM or RXODFF_MOOE = 01

Typ. current consurnption: /

13.1 mA at -6 dBm output, = :
16.8 mA at 0 dBm ocutput, e S, e
32.8 mA at +10 dBm output.

Typ. curment

Receive mode | CONSUMpion:

from 14.7 mA (strong
input signal) o 15.7 ma
(weak input signal).

ATX or ROFF_MODE=10____

TERX or TROFF_MODE = 11~

THOFF_MOODE = 00 RUODFF_MODE = 00
Optional fransibona state. Typ.
X LT o recaption i wned off and this
this state entered if the TX //T; g Crplcarial frexy. FEFILE] state entered if the RX FIFO

\\'imnw overflows. Typ. cument
—_ consumgtion: 1.7 ma.

FIFD becomes empty in the '\\LIHI'I_I:IEFf o synih. cafbration
rmaddie of a packet. Typ. _l_// l\_

curment consumption: 1.7
F”‘ EFRE
H“/' \ g
DLE_/H._J

Figure : Simplified State Diagram, with Typical Current Consumption at 1.2 kBaud Data Rate
and MDMCFG2 .DEM DCFILT OFF=1 (current optimized). Freq. Band = 868 MHz
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Configuration Registers Write and Read Operations
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Parameter Description Min Max Units
facLk SCLK frequency 10 MHz
100 ns delay Insered between address byte and data byte (single access), ar
betwesn address and fala, and between each data byte (burst access).
SCLK freguency, single access =]
Mo deldy betwean agdrass and data byte
SCLK frequency, burst access 6.5
Mo del ay b=hwesn aodress and data D)‘I.E', or betiesn data :}tEE

feppa C5n low fo positive edge on SCLE, in power-down mode 150 - s
e C3n low to positive edge on SCLE, in active mode 20 - ns
ter Clzck high 1] - ns
| Clock low a0 - ns
Trize Clock rise time 3 ns
Tral Clock fall time 5 ns
Tee Setup data (negative SCLEK edge) to Single access | 55 - ns

i?igéﬁgg'aze?gﬂiggfnd data byies, and between | BUMSt access ]
data byies)

tha Hold data after positive edge on SCLE 20 - ns
fns Megative edge on SCLK to C5n high. 20 - ns

SPI Interface Timing Requirements
1,- '&(* 7%
( '( ( 51! '51'' 00 '5 '( 8l
1'( (2 ' 51' '51 ' #2 ( 51"
Y1+ 1 (7 ( '5'1:1 '(,BMN + O
( + 0'+ 2?5 '( 2 + 6G (,/8BM N +

GG + ' 1D 9 02 (

e (2 (e#, 27 O+ (/6
"1 5 ‘(0 2?2 2 ( B 1 (

+ ' (152" 20 (2 (" (@'"'? 5
o0 (2 0 6)7 ! @ ' 2 ' (2
0"+ (' B5'<E> ‘(" 51' ' /#MN M4/6 6

2 ' <( 3L 5 '( ( 51 T
/[#MN M4/6 6 " '( 05 5 1 5 +
(@ /# ?' 2' <( 3L5 '(( 51 o>l
/I#MN M4/6 6 (05 5 1" '( 5?2""'"'( @
/#1( /#MN M4/6 6PD! D 0 51 53
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Bits | Mame

Description

CHIF_RDYn

Stays high until power and crystal have stabilized. Should always be low when using
the SPlinterface.

B4 | STATE[ZO]

Indicates the current main state machine mode

Value | State Description

000 IDLE IDLE state
{Also reported for some transitional states instead
of SETTLING or CALIBRATE)

001 RX Receive mode

010 TX Transmit mode

011 FSTXOM Fast TX ready

100 | CALIBRATE Frequency synthesizer calibration is running

101 | SETTLING PLL is seftling

110 REFIFO_OVERFLOW R FIFO has overflowed. Read out any

useful data, then flush the FIFO with SFRX

111 TAFIFO_UNDERFLOW | Tx FIFO has underflowsd. Acknowledge with

SFIX

30 | FIFO_BYTES_AVAILABLE[3:0]

The number of bytes available in the RX FIFO or free bytes in the TxX FIFO

" 963,%) ++0pr*

Status Byte Summary

( + '+ ( ' 8/ 0

C ' C& + '+ 55 (? " ( 3IL5"
' ( +" ( 572 ' I 2"+" +" 1Y
"t 51 Y #2 ("0 ( 51' 51" " 0O"

‘(12 I( + 0+ I'C 51' ' #2 (0

( 51 " 0o" (/2 +' 2 ' 5

'?2151 "+'(5 '5 ‘<> '(( 51 (
5'<D- > (" | )

2 > (5" ( ? ' 0'5'0 "' 51
", (+ + ' ( + C. C.!''(5 '5" '
'5'? ' +' 15 'G! ! 00 '51!5 '5"

(!5 " ' 5 o+ ‘20'5
0 (' o+ 15
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2" 51 (? <+ @ N > 0!5"
'1255 1'("  + 0'( + ' 5 + 2 co2!
(255 "1 1 + 0O @N 5 + 21 0+'(0CO0O
' I 22C0"'1 220
.88&/6 ").9%*
00 5 015 2 + 51' 1
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( 00 5 5 2+ ( 00
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( 951" @ /# '( 951' @ /# '( +('( C.
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I 2"+ (@ /#'( " 51

2" (? '51 #

( '" 51 5 @ /# 2?2 ?'+ (@
[# <" '("'( ' 51" ' '( 05 51' 2+
51" 2+ '"'(@ /#1I( '( '51 (@ /# " 0"
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&'& &% ).3)&88,/3

( 1 1 ?( 1 OII +! I( 1 1 C2l
2+00 51'( ,H M ‘( ,H9 M +
+' (" " + 5B1'( O 2 ' 0 (2!
2+00 "' 2 ‘( 1' B 1

(256 + DRATE M )-2PM™=_E
Rr.u T4 = NI " J xosc
( ?2+22 (5 '5 + 'E
DRATE _E =|log,| —24* —
xose /'_]
Ryrs -2 -
DRATE _M = ——B4 o =256
JOEC
( a +''(5 ? 5 | , o+ 2 /
6G ' 00 '5 + 1 +' (2
+ ' 12 5 (+ " 2'(( T (o
' @? '5 "' | .6 G @ '+ I
., ?2'(! ,6G( 0 8 1 2 ' 00 'S5
C' 00 '1C2'( 8 '5!°? ( ( 1 ', +
(+(
CSn SCLK SI Function
1 X X Chip unaffected by SCLK/S T
- 0 0 Generates SEWT strobe
- 0 1 Generates STX sfrobe
- 1 0 Generates SIDLE strobe
- 1 1 Generates SR sirobe
0 SRl SPI SPI mode (wakes up into
mode  mode  IDLE if in SLEEFIXOFF)
Optional Pin Control Coding
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/ M " "'+ b 0O &D! 0' M
MP ("' 5 "0 &) "D ) ?2'((
0 00°'2 E

Min Data Typical Data | Max Data Data rate

Rate Rate Rate Step Size

[KBaud] [kBaud] [kBaud] [kBaud]

0.8 12724 37 0.0052

317 435 6.35 0.0124

635 96 12.7 0.0248

127 196 25.4 0.0456

254 354 50.8 0.05452

0.8 TE.8 101.6 0.1984

101.6 1336 2021 0.3967

2031 250 406.3 0.7935

406.3 500 500 1.5869

Data Rate Step Size

&+ %' .)8&'

(0 ('2) 5 L 20
;8 05

1 ("7

, #2' +'( 51

; #2' 51

;81

;#2'  &51' ,,
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s Optional data whitening El
¢ Optionally FEC encodedidecoded ——3  Legend: _
———— Optiona CRI-18 caloulation ———— nserted automaticaly in TX

processed and rernowed in RX

resetis | £ £ o | i e e X
@ E § * \Unprocessed user data (apar from FEC
and'or whitening)
—Bxnbits—¢ 18520, 5%, 5w 8 xn bits ¥ 1 bt
Packet Format
12,30&',.] %3,*%)*
«( =+ 51 2 + 00 + 5+

2200 + ' '5 "'1'0 2 0' 0" 1
51 +'(0'Q' 2 ,02° 2+ o+

(745 (201 T G (?
'('5 (200 +' " +0+( o'( '

(50 S 5
2 +00 '( +('( 8"

( 00 5 + + ( + 2 (
(+ o ( 9 0 5 +' +

1 ( + 22 1 '5 7
2 ( & '+ ( +"12((

11 0" 5°'(

(72 /# (+ 5"+ "2 2" (@
[ #!2( 2" 0'( @ /# +'( ( 51"
A2+ (@I sl (o
( ' + 51 +'(5 (0 (5

3? ' 5 ('2* ('(5"'5" ( "0 + 5

5 5 ?7 C&
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Address Strobe Description
MName

030 SRES Raseat chip.

O3 SFSTXOM | Enable and calibrate frequency synthesizer (if MCSMO . F5_AUTCCAL=1], If in RX {(with CCA);
Go to 8 walt state where only the synthesizer is running {for quick RX / TX tumaround).

O0x32 SX0OFF Turn off crystal ascillator.

33 SCAL Calibrate freguency synthesizer and turn it off. 2CA% can be strabed from IDLE mode witheut
getting manual calibration mode (HCEX0 . F5_ATTOCAL=0)

034 SRX Enabée RX. Periorm calibration firgt if coming from IDLE and MCSH0 . FE_AUTOCAL=1.

0x35 5TX In IDLE state: Enable TX, Perform calibration first if MOSM0 . FS_AUTOCAL=1,
Ifin R state and CCA is enabled: Only go to TX if channel is clear.

0x36 SIDLE Exit RX 1 TX, tum off frequency synthesizer and exit Wake-On-Radio mode if applicable.

38 SWOR Start automatic RX polling seguence {Wake-on-Radio) as dascribed in Saction 19.5 if
WORCTRL, RC_FD=0,

39 SPWD Enter power down made when C5n goss high,

Ox3A SFRX Fiush the RX FIFO buffer. Only issue SFRX in IDLE of RXFIFO_OVERFLOW states.

0x3B SFTX Flush the TX FIFC buffer. Only isswe 25T in IDLE of TAFIFO_UNDERFLOW states.

0x3C SWORRST | Reset real ime clock to Event1 value.

0=30 ENOP Mo opermation. May be used fo get access to the chip status byte.

Command Strobes
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12,30&',. .2'58)%

5 + +'(C 0'Q " ? RS (
0'Q ' 2 (+1 00 5 + 200 +°
"+ '+2 0 | 1 G
0'Q" ' .o (7 52 +
(2 1o+ (? (5 ?'5
(200 +' "+ 0+ 0 ( ! |
+ ' (5 0 ' ( )

2+ 00 '( +('( 8"

RDM-T8FZ Pag®l of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

8&)'  Q'(6,.;< *%) /'%)2&+%

(0' ' 5 2 0( 2+ )

("2E33 ' 03 3 ?3 32 '30° 0' (0

RDM-T8FZ Pag®?2 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag®3 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag®4 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag@5 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag®6 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag®7 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag@8 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag®9 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag80 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag81 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag82 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag83 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag84 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag85 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag86 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag87 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag88 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pag89 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ PagdlO of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pagdll of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pagdl2 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pagdl3 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pagdl4 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pagdl5 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

RDM-T8FZ Pagdl6 of 47 rgien v1.0



Reindeer Systems Pvt Ltd Excellence Through Innovation

J&+ *

%+1/,+&0 (--.)'

1'08'6' (5 "' '( 22 o
1 +' 2 '1 B"' 21 (0
#( 22"+ 5 5'?2 FE. O
E 20/ ' '0 (5'?21" ( (22
+ 0 I 0 22
B' + 2 '15 2?2 ( (00 "1
2( 22' B
&0%* (--.)

# 20' 5 (0 ° I
512( 'F 999D &&..D3..:

# 2'0"° S 57 F E. 0 E 20
1" # 8 %&
Coror
-
/

8( EF 999D &&..D!'F 99 9D &&..:
CE F 999D &&..
I5 IE IIIIII ! !

RDM-T8FZ Pagdl7 of 47 rgien v1.0



