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Parameter i Notes

Voltage on all supply Pins
VCCPA,VCCPLL,VDD

Positive supply voltage

Negative supply voltage

Input current (latch-up immunity) Norm: Jedec 17

Norm MIL 883 E method 3015
(Human Body Model)

Norm: EIJA IC-121

(Machine Model)

Norm MIL 883 E method 3015
(Human Body Model)

Norm: EIJA IC-121

(Machine Model)

Norm MIL 883 E method 3015
(Human Body Model)

Norm: EIJA IC-121

(Machine Model)

ESD for digital pins

ESD for analogue pins

ESD for RF pins

Total power dissipation
(all supplies and outputs)
Storage temperature
Package body temperature ’ Norm: IPC/JEDEC J-STD-020C (1)
Humidity non-condensing
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Symbol i Max Note/Condition
foutais 320
fouTasa 450
fOUT868 870
fOUT915 928

Pout depends on power setting

¢ 1 100
FSKdata 0.5 50 internal Manchester coding

315MHz Frequency Band Section, FCC part 15 is applicable

programmable (8bit)

FSK Deviation FSK; t Resolution of FSK Deviation
see Table below

Spurious Emissions 216-960MHz

(max. —19.6dBm
radiated fundamental
power)

Phase noise Charge pump setting:  lcpp=50 A,
@ 50 kHz -86 Vgup=2.0..3.6V,

@ 250 kHz 92 dBC/HZ |1 6=-40..85C

@ 1 MHz -102
34MHz Frequency Band Section, EN 300 220 and/or ARIB STD-T67 are applicable

Small deviation (ARIB),
FSK Deviation FSK, +1.25 +4 KHz programmable (8hit) o
0 64 Resolution of FSK Deviation
see Table below

Phase noise Charge pump setting:  |lcpp=50 A,
@ 50 kHz Vsyp=2.0..3.6V,

@ 250 kHz dBc/Hz Tamg=-40..85TC
@ 1 MHz
djacent Channel Power dBc |ARIB, fregr=4MHZ, Icyp=50 A

Channel spacing 12.5 kHz,
FSK data rate 4.8 kbit/s (ARIB)
FSK Deviation 1.8 KHz

GF Setting see chapter:
Gaussian Filter Clock Setting

Channel spacing 25 kHz,

FSK data rate 9.6 kbit/s (ARIB)
FSK Deviation +3.0 KHz
47-74MHz

Spurious Emissions 87.5-118MHz

excluding Harmonics 174-230MHz

470-862MHz (EN 300 220)

at other frequencies < 1GHz

Spurious Emissions at 1GHz (EN 300 220)
and Harmonics
ARIB

at frequencies > 960Mhz
at harmonics

Occupied Bandwidth




Parameter Symbol Min Typ Max Unit  |Note/Condition
With ideal crystal,

Output Frequency Error | ferror +1 ppm |Vsyp=2.0..3.6V,
Tame=-40..85T

868MHz Frequency Band Section, EN 300 220 is applicable
programmable (8bit)

FSK Deviation FSK; 0 +64 kHz |Resolution of FSK Deviation
see Table below
47-74MHz

Spurious Emissions 87.5-118MHz

. . Pspes -54 dBm |174-230MHz

excluding Harmonics
470-862MHz (@-10dBm
radiated power)

Spurious Emissions -36 dBm |at other frequencies < 1GHz

and Harmonics -30 dBm |at frequencies 1GHz

Phase noise Charge pump setting: lcpp=50 A,

@ 50 kHz -78 Vsyp=2.0..3.6V,

@ 250 kHz 85 dBC/HZ |1 e=-40.85C

@ 1 MHz -89

915MHz Frequency Band Section, FCC part 15 is applicable
programmable (8bit)

FSK Deviation FSK, 0 164 kHz |Resolution of FSK Deviation
see Table below

Spurious Emissions -49 216-960MHz

(max. —1dBm radiated Pspea -41 dBm |at frequencies > 960MHz and

undamental power)

harmonics

%



Parameter Symbol Equation for MIN Note/Condition
resolution

315MHz and 434MHz Frequency Band Section

more detailed information can

FSKew | Df = (INT <85> +1) o Rer be found in chapter
“ 2'° FSK Deviation Setting and

Frequency Trimming 2

Frequency Band Section

more detailed information can
be found in chapter

FSK Deviation Setting and
Frequency Trimming *

f
FSKresz | Df = (INT <8> +1) x1--
2

73 | 3#456"




Parameter

Note/Condition

Crystal Oscillator
Frequency

Crystal Oscillator Start
up time

VSUPZZ.O..3.6V,
TAMB:'4O--85((:
crystal series resistance! 100

Crystal Oscillator
Oscillation Margin Level

fXOSC=13.56MHZ, C|_=12p|:

Frequency Stability vs.
emperature (1)

Parameter

Symbol

AS3977 only

Note/Condition

Clock output frequency

fMCCLK

depending on configuration
register settings and crystal

Low level output voltage

VMCL

Vsup=3V, at nominal high level
output current

High level output voltage

VMCH

Vsyp=3V, at nominal high level
output current

CLMCC

trmcc

temcc

High level output current

IMCH

Low level output current

IMCL




Parameter

Note/Condition

Comparison Frequency

depending on fxosc
(reference divider division ratio = 4)

fOUTSlS / fOUT434
fOUT868 / fOUT915

Parameter

f=600kHz,
ferror @ tiock=10kHz

Note/Condition

Filter Bandwidth at
315 MHz

Charge pump setting:  lcyp
@ 12.5 A
@ 25 pA
@ 37.5pA
@ 50 pA

Reference Frequency = 4MHz
Ve = 3.0 V;
TAMB =25T

Filter Bandwidth at
433 MHz

Charge pump setting:  lcyp
@ 12.5 pA
@ 25 pA

Reference Frequency = 4MHz
Ve = 3.0 V;
TAMB =25T

Charge pump setting:  lcyp
@ 12.5 pA
@ 25 pA
@ 37.5pA
@ 50 pA

Reference Frequency = 4MHz
Vsup = 3.0V,
TAMB =25T

3 1 " + Go# 1# (" O# +$

% (" O# +$ ", , H



Note/Condition

VSUP=3V1 @ 25cC,

Power depending on power
setting

with or without the use of the
internal voltage regulator,
external matching network
included

Vsupzsv, @ 25((:,

Power depending on power
setting

with or without the use of the
internal voltage regulator,
external matching network
included

Output Power
ariation@ 50" *

(300 — 320MHz)

VSUP=3V1 @ 25cC,

Power depending on register
setting

with or without the use of the
internal voltage regulator,
external matching network
included,

strong AB operation mode”

Vsupzsv, @ 25((:,

Power depending on register
setting

with or without the use of the
internal voltage regulator,
external matching network
included,

strong AB operation mode”

Output Power Variation
s VDD and
emperature @ 50"

Vsup:2.2..3.6v, TAMB:'
40..85C,

with the use of the internal
voltage regulator, external
matching network included,
strong AB operation mode?

Output Power Variation
s Temperature @ 50"

Vsupzsv, TAMB:'4O--85{:!
without the use of the internal
voltage regulator, external
matching network included,
strong AB operation mode?

Vsup:3.6v, @ 256(:,
Power depending on power
setting

without the use of the internal
voltage regulator, external

matching network included?



* $ . 15< 5&, : %, %5 ;' 2

Note/Condition

VSUP=3V1 @ 25cC,

Power depending on power
setting

with or without the use of the
internal voltage regulator,
external matching network
included

Vsup=3V, @ 25T,

Power depending on power
setting

with or without the use of the
internal voltage regulator,

external matching network
included

VSUP=3V1 @ 25cC,

Power depending on register
setting

with or without the use of the
internal voltage regulator,
external matching network
included,

strong AB operation mode2
Vsup=2.2..3.6V, Tame= -
40..85C,

with the use of the internal
voltage regulator, external
matching network included,
strong AB operation mode?
Vsup=3V, Tame=-40..85C,
without the use of the internal
voltage regulator, external
matching network included,
strong AB operation mode?

Output Power Variation
@ 50" 3

Output Power Variation
s VDD and
emperature @ 50"

Output Power Variation
s Temperature @ 50"

" , + % . %=# % 8 #" X , %
6, .$!"%#+ , H', #+T




Parameter Symbol

Note/Condition

minimum Antenna tuning
Capacitor

CAtmin

ATCPH <3:0> = 0000

maximum Antenna

uning Capacitor Caimax

9 * 0 1 9#2

Parameter

ATCPH <3:0> = 1111

Note/Condition

Low Power Detection
hreshold Voltage

9 " =) 1 972

Parameter

Decreasing Supply Voltage

Note/Condition

Low Supply Detection
hreshold Voltage

#$ !

Decreasing Supply Voltage

Note/Condition

Absolute Error

T AMB — -40..85C

Absolute Error (limited
emperature range)

T AMB — -20..65C

Conversion Factor

Clbit

L AMB — -40..85C

Output Resolution

bit

Conversion Rate

frs/1354

samples/s

frs = fervstal/12
after startup time of 256/fg
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Parameter Symbol

Note/Condition

Output Voltage for

supply Power Amplifier VREGRF

Adjustable, nominal value

Regulator Tolerance D_VREGRF

Parameter

Notes

Positive supply voltage analog

Voltage on all supply
VCCPA,VCCPLL,VDD

Negative supply voltage analog

Negative supply voltage digital

Difference of supplies

VCC-VDD, GND-VSS

Ambient Temperature




Parameter Symbol Min Typ Max | Unit |Conditions / Notes
100 250 nA Vsup=3V @ 25T
Power Down Mode I
R o 1000 | 5000 | na |Vsur=2.0-3.6V.
TAMB:'4O--85((:
Vsup=3V @ 25T, C joaq! 20pF,
1 1.25 A
m fCLK! 20MHz
Clock Enable Mod I
ock Enable Mode CLEN Veur=2.0..3.6V,
125 | 1.6 | MA | Taug=-40..85C, C aq! 20pF,
fouk! 20MHz
emperature sensor Itemp_sens _
Current 0.25 mA Vsup=2.0..3.6V,
TAMB:'4O--85((:
VSUP=2.0..3.6V,
PLL Enable Mode IpLLEN 5.6 mA T aup=-40..85C
135 | 16.5 mA | Vgup=3V @ 25T |without the
Transmit Mode @ 8dBm use of the
Vsup=2.0..3.6V, :
output power, 315 MHz 155 | 19 mA TSUP__40 J. internal ,
band @ 50" including [ITX8dBms;s AMB - regulator
matching network , 14.0 | 17.0 | mA |Vgsup=3V @ 25T |with the use
strong AB operation Vgyp=2.2..3.6V, |of the internal
16.0 | 195 mA T aup=-40..85C regulator®
125 | 155 mA | Vgup=3V @ 25T |without the
Transmit Mode @ 8dBm use of the
Vsup=2.0..3.6V, :
output power, 433 MHz 145 | 18 mA TSUP:_4O 5 internal ,
band @ 50" including [ITX8dBmys; AMB " regulator
matching network , 13.0 | 16.0 | mA |Vgsup=3V @ 25T |with the use
strong AB operation Vgyp=2.2..3.6V, |of the internal
15 | 185 ) mA | e=-40.85C |regulator’
Transmit Mode @ 4dBm 145 | 17.5 mA | Vgup=3V @ 25T Yjvét%l;iﬁze
output power, 868 MHz 165 | 190 | ma | Vswp=20-36V. finternal
and 906 MHz band @ |TX4dBm368 TAMB:'4O'-85((: regu'ator3
50" includi tchi
netwg}i“ Ing matehing 15.0 | 180 | MA |Veur=3V @ 25C |with the use
: . Vgup=2.2..3.6V, |of the internal
strong AB operation
g p 17.0 | 195 mA T wup=-40..85C regulator3
" , T+ % %=# % 8 # " P , %




)9 I#

Parameter

High Level Input Voltage

Low Level Input Voltage

Low Level Input Leakage
Current

no internal pull up/down

High Level Input Leakage
Current

no internal pull up/down

High Level Input Leakage
Current with internal pull down

Vsup:3.6v, V|N:3.6V

9 % "% )/9 ##  [)6- #I# +
mo

Note

High level output voltage Vsyp=3V, at nominal high
level output current

Low level output voltage Vsup=3V, at nominal low
level output current

Capacitive load

Rise time

Fall time

High level output current
Low level output current
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216 Data D7 Data D4 is signals end of write
’ from AS3977 at this
edge : Data D7-DO is moved to
Adress A5-AQ here

ENABLE j \f

DATAIO

\4
Data%?—DO Data D7-D0 Data%7—D0 Data%?—DO Data \g7-Do
is is is is is

A5-A0 here A5-A0 +1 here A5-AQ +2 here A5-A0 +3 here A5-AQ +4 here

%

condition
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216

ENABLE w l/ \_Tj

CLK

DATAIO line driver control changes
| from microc 3977

DATAI —e—\O/ 1 \A5 X A4XA3 XA2 XA1 X/%\OX

| |
| |

DATAO i i XD7 X D6X DSX D4X D3X D2X D1 X Do )—-L—
| |

DATAIO —:—\0/ 1 \A5 X A4XA3 XA2 XA1 XP{IOXXD7XD6X DSX D4X D3XD2XD1XDO )—l—

2 Data D7-DO 5-A0 Signals
end of read
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ENABLE /
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iq tes e tenp ten i fer a :
CLK . CK 4/—\—/7 1
polarity
tus i tun DIS tom
DATAI DATAI ><>< DATAI ><><: DATAI
DATAO
ENABLE
CLK \
DATAI DATAI ><>< DATAI ><><>
tomz 1 toos "tDOH toop DOHZ
DATAO
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Note/Condition

Data in setup time

Data in hold time

Enable hold time

toiHz

ns

time for the C to release the
DATAIO bus

tbos

ns

tboH

ns

tbop

80

ns

tbonz

80

ns

time for the SDI to release the
DATAIO bus

iming parameters when leaving the power down mode (for determination of CLK polarity and MCCLK

behaviour)

Clock setup time ¢
(CLK polarity) s

20

Setup time of CLK with respect
to ENABLE rising edge

Clock hold time ¢
(CLK polarity) cHp

20

Hold time of CLK with respect
to ENABLE rising edge

Data in setup time ¢
(MCCLK behaviour) MS

20

DATAIO setup time with
respect to ENABLE rising edge

Data in hold time ¢
(MCCLK behaviour) MH

20

DATAIO hold time with respect
to ENABLE rising edge
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Description

all states

X

PAON low

Transmit

PAON high on the subsequent sampling
edge of CLK after receiving the
command byte

Transmit

PAON low at the falling edge of ENABLE

Transmit

PAON low at the falling edge of ENABLE
but synchronized with baud rate,
DATAIO is latched

Transmit

PAON stays high, DATAIO is latched

%



ENABLE DATAIO |Description

resets the SDI and state machine

X activates the crystal oscillator (PD is set to low)
sets the lock transmit bit

indicates data are sampled at the falling edge of
Power Down CLK

indicates data are sampled at the rising edge of
CLK

activates MCCLK, fyuccLk=fxosc/16

MCCLK configuration is unchanged

resets the Power Down Timer

All resets the SDI Interface

(re-)enters the Active state

activates the Power Down Timer; after 2'° crysta
clock cycles the IC reaches the Power Down Mode
indicates the end of Read/Write

(duration: min > 1 SDI CLK cycle, max: < 1/fcysta * 2'%)
disables CLK and DATAIO

sets DATAIO to high impedance

switches off the PA (if enabled)

latches DATAIO (if enabled)

Active, Transmit

Active, Transmit

All

Transmit
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foe = Pxfoee \M xN + AC + FRAC)
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Predivider division ratio P and pre scaler modulus M

+ #

DR_i = DR1NT + DRFRAC

AC=(DR,; - 3)- N" M

B I:)XfREF
oot b .0+ %t
* % T4 ' DRepac
S+# T # "+ 3% 2" + .+ %
DR, -
N = wholenumberedpart of (*
y# % + L+ % S

" H#
3)

"O# 4. % o+ % " ” "0 %" 9% " %
,HH #H # " % " "0# +$. %
BSEL<1:0>
0 (00) 300 — 320 MHZ
1(01) 425 — 450 MHZ
2 (10) 865 — 870 MHZ
3(11) 902 — 928 MHZ
L O +$ #%. " 112 %+ . + +# % .$
f - fXTAL
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N-counter and value of INT<3:0>
N = (INT <3:0>+INT <8 56+10)
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Supply
Voltage

#$$

to 50 Ohm
L1

PAOUT E2

L4
PREOUT E1j—tw; :|:

"6 wow

Supply voltage 2V regulated
Source is VREGRF (pin 16)

0. ) *0?8C# * 8C#
(t+ + "+ 9A !
" %W /12?7 /12 % %*W @ /12?7 /12
) *0?8C# *8C#
+ , + "6 [ + % "
.o # o0 "$
#'+ #l1$ . +4 +1+ " +

Cc3
—
SMA
Connector

!

"6 , + % 9, % "
I S+ $

n = )

3 "4# % "+

e "O# +$ W #11'$ 8

Into
50 Ohm

I

Supply voltage 3V
Source is Power Supply

315 MHz

315 MHz

Component  Value

Type

Component  Value Type

47 nH Murata-LQW18AN47NG00

L4

43 nH Murata-LQW18AN43NG00

62 nH Murata-LQW18AN62NG00

L2

62 nH Murata-LQW18AN62NG00

10 pF

Murata-GRM1885C1H100JA01

C3

100 pF | Murata-GRM1885C1H101JA01

2.7 pF

Murata-GRM1885C1H2R7CZ01

C2

3.3 pF | Murata-GRM1885C1H3R3CZ01

56 nH | Murata-LQW18AN56NG00

L1

82 nH | Murata-LQW18AN82NG00

0.5 pF

Murata-GRM1885C1HR50CZ01

Ci

Murata-GRM1885C1H4R7CZ01

4.7 pF



Supply voltage 2V regulated Supply voltage 3V
Source is VREGRF (pin 16) Source is Power Supply

433 MHz 433 MHz

Component Nalue [Type Component  Value Type

24 nH Murata-LQW18AN24NG00O L4 24 nH Murata-LQW18AN24NG00O

33 nH Murata-LQW18AN33NG00 L2 33 nH Murata-LQW18AN33NG00

10 pF | Murata-GRM1885C1H100JA01 | C3 100 pF | Murata-GRM1885C1H101JA01
2.2 pF | Murata-GRM1885C1H2R2CZ01 | C2 3.9 pF | Murata-GRM1885C1H3R9CZ01
43 nH Murata-LQW18AN43NG00 L1 43 nH Murata-LQW18AN43NG00

2.7 pF | Murata-GRM1885C1H2R7CZ01 | C1 6.8 pF | Murata-GRM1885C1H6R8CZ01

868/915 MHz 868/915 MHz
Component  Nalue [Type Component  Value Type

8.2nH | Toko-LL1608-FS L4 8.2nH | Toko-LL1608-FS

8.2 nH | Toko-LL1608-FS L2 8.2 nH | Toko-LL1608-FS

10 pF Murata-GRM1885C1H100JA01 C3 10 pF Murata-GRM1885C1H100JA01
1.0 pF | Murata-GRM1885C1H1R0CZ01 | C2 1.0 pF | Murata-GRM1885C1H1R0CZ01
10 nH Murata-LQW18AN10NGO00 L1 10 nH Murata-LQW18AN10NGO0
Murata-GRM1885C1H2R2CZ01 [ C1 . Murata-GRM1885C1H2R2CZ01
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