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1.1 FEREN

ZM433/470S-M R FIBHUR ] M E0ZE B I 43 BR 22 7] 34T Silicon Labs A & Si4438 H
TR AR DA RS ARG L= o BEHCR R G 87 FSK MR AR TH, SEEMk T
B B TR ST A AT IR S B I A ) A

NARIERE S AR e AT SRR, TEBCT I RR R, FRATTR SIS PR RE M T AT K
WERs 2E7= b, 3T SO AT % F o288 SR ORAIE = b 1R 8 FH A3

E 1.1 ZM433S-MIERE

1.2 Fmigd
22 1.1 ZM4xxS-M FE = S Y — a3

ZM433S-M 425~450MHz =N 20dBm 15X 15X 2.2mm

ZM470S-M 450~500MHz ] 20dBm 15X 15X 2.2mm
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1.10 sprocket hole pitch cumulative tolerane+0.2mm.
AL riE 2.Carrier camber not to exceed Imm in 250mm. M
3.A0 and B0 measured on a plane (L.3mm above the
y o - bottom of the pocket, "
YT R A R AT W [52.0040.30| P [20.0040.10|A0| 15.440.10|80[15.4£0.10| | 4.K0 measured from a plane on the inside bottom of
Lk 1 . B i L . 50 PO| 4.00£0.10(A1 B1 the nocket to the too surface of the carrier. L
A pswmrame HIH:| 2016.08.12 = \- 5.All dimension meet EIA-4%1-D repuirements.
E | 1.75£0.10|P2| 2.0040.10|AZ B2 . x - A
b 221 itk = 0 6.Material: Black Conductive Polystyrene Alloy.
N ' F |14.25¢0.10|Do|#1.508 "% ko] 2.4+0.10 7.Packing lenght per 56" reel: 18 Meters. 4
Fetal:| 11 | Ffre mm | B4 [v1.00| LT | 0.4£0.05]D7 K1 8.Component load per 13"reel:900pcs.
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SECTION A—5

23 EHRTHE

Hx0.2 | 32

Cx0.2 | 330 |AX0.2| 2.3

T1£0.2| 1.6 |T£0.2| 2.1

B+0.2 | 11.4 | D=*0.2 | ®100
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\1‘ //
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N f) A
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B v MOST
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11. 12. 19. | GND GND B 5. B 5 b NI B N BB 1
20. 22
5 NIRQ NIRQ FIYRFERE , B AR RO 0 56 BRI RS B B 3 9 A e i L
6 GPI00 GPIOO AR P E
7 GPIO1 GPIO1 AR P E
8 GP102 GPI02 AR P E
9 NC TXPAMP RAIER S . FER T S| AN BE R B BT A F S 4%
10 GPI03 GPIO3 AR P E
13 VvCC VDD PR S . BhiafEl: 1.8~3.6V.
14 SCLK SCLK SPI GZRI B S, HAMIRHET, BT
SPI A ZE MHLA 51, 24 MCU B BUBSHER I, AR B ik 51
15 MISO MISO
B o
16 MOSI MOSI SPIEZE MM G . 24 MCU [ S 5 i, S ML s S .
17 NSEL NSEL SPI ikl I, AICHLSFA AL
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4.1 HMIREH
I LU S 806 BN A AT BEHRIR ZM433/470S-M AR,
T 4.1 WRSH

Parameter Value Unit
HLJE LR Vee -0.3~+3.6 \%
1/0 & -0.3 ~Vce+0.3 \Y,

IS ONIETL P NIES +10 dBm
AR A -40 ~ +85 C

4.2 BHFSEBH
1B TAERE T ZM433/470S-M #5250, (25°C)

*x 42 TI1E3H

Parameter Symbol Min Typ Max Unit Conditions

LR LR Vee 1.8 3.3 3.6 \%

W R Irx - 14 - mA

% LI Irx 20 - 75 - mA | RHFThE 20 dBm(100mWw)

lrx 0 - 17 - mA | K&tIhE 0 dBm (ImW)

LI I standy - 1.8 mA

UNNGERT Isteep 0.34 uA

L L L AT I shutdown - 0.18 - pA
WA 1 B Viu 0.7*Vce - - \Y
MWINZ 0 B Vi - - 0.3*Vce \%
Fr 2 1 WP Von 0.8*Vce - - \% HER R <1mA
24 0 HioF VoL - - 0.2*Vce \% VEHLR <1mA
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5.1 GRS H
S =/ME ARG =AE =L {v2
{5 FATZ1ZM433S-M 425 440 450 MHz
{5 A2 IZMAT0S-M 450 490 500 MHz
K RIEINR - 20 - dBm
gt apNGE R e - - 10 dBm
FEHE H/FSK 0.1 9.6 500 Kbps
H R - -124dBm@500bps - dBm
-114dBm@9.6kbps
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Critical Zone
T, toTp

Temperature —p

t 25°C to Peak

Time —>

IPC-020c-5-1

6.1 HEEREHZ

6.1 HESH
Profile Feature HRZRAF1E Sn-Pb Assembly Pb-Free Assembly
Solder Paste BE Sn63/Pb37 Sn96.5/Ag3/Cu0.5

Preheat Temperature min (Tsmin) e/ NTAIR B 100°C 150°C
Preheat Temperature max (Tsmax) B R TR 150°C 200°C

Preheat Time (Tsmin to Tsmax)

TR [A] 60-120 sec 60-120 sec
(ts)
Average ramp-up rate
R R pr & 3°C/second max 3°C/ second max
(Tsmax to Tp)
Liquidous Temperature (TL) AR 183°C 217°C
Time (tL) Maintained Above (TL) TRAHZE A B 1] 60-90 sec 30-90 sec
Peak temperature (Tp) WA R B 220-235°C 230-245°C
Average ramp-down rate (Tp to
PR R R 6°C/ second max 6°C/ second max
Tsmax)
] . 25°C B e fF I P [ bf ) .
Time 25°C to peak temperature - 6 minutes max 8 minutes max
i

e BUE
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7 ?ﬂl o0 ZMATOSM 9%
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7 [ ®RF MoOST F DIOI Pl NSE] | 17__RF SEL
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7.2 HiFEEit

HLIR T e B M s AR M B, U P R T TR R 5 R TR M R o R
MR T5mA, HIJEIR IR ERAME. —BeRUL, ARV T, it hikiee
NFEBERTIEE RN 2 5. WRBABEAR, 2/OWFHEE 15 FIEFE AR E.

£ 3.3V L RgiH, o KIS0 T il A BH P RSS2 R A A 5 Z BT
g b, BIIRER. Wik, BENRSERURE 5L L, B G ol RSHRp R e 22, B AR
THEFAE A LDO RN LR bl fa . &K P (A LDO I, 75 By =l IR A LA 2
b . IhnE ) BV B 3.3V, HUERERE 1.7V, Bistd i FL R 100mA TR, T HL YRS
PR BTN

wa, WEREPNAENHAARS SR ERKT R, 77 LLZE LDO & WS4 H dik
PRasfE, HFEELIE E ST,

KHZGHHE MR 3.3V EZSH i, WTE 7.2 LDO BRI REE N .

U3 SPXI1 lDl TM3-L-3-3

+5V = 4 +3.3V
T 3 g
VIN = 5
e | _c10 < VOuT ci1 c12
T 10pFA£20% T 104+ 10% 104, 107% T—225,2.2uF
GND GND GND GND GND

[E 7.2 LDO BiRIE T REE
7.3 RF%it
7.3.1 PCB IREXR&EITHES
AR P R A R #5380 PCB ARG ORZR I, 7R BT JRAR S B2 i s R LAy
T :
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1. f£ PCB MRECR L A 5 2 X 25 1A 2k

2. LEF X B AR B SE R oA s

3. YRR B 2 M A% B B PCB AR E K 2k

4. HAhEEAS 54 AEH T B & PCB MR .

PCB MR AL Bl i 2= X an i 7.3 fizr, PCB MK ZEHIiAHT (PCB MR # KL
FHAVNT 20mm. 25 FA 5 AT 15mm) S5 BN A RERIHRIME A X . B4R, AP
FEBLT AR, AR Re 858 55 PCB ARECR I T IR KRR — € 2278 7% PCB R #K
KL, IBALERITIRMAE PCB AR 2K 28 LA A Bl )4 2 X AN B4 B3 (2 4 Ak
i

REHERX e

>20mm

215mm§

P 7.3 PCB #R # K £k J il 2 [X.
7.3.2 I BREGITES

T P i P 3R A (R H R @ IPEX, SMA 58554 [ AME R 4R IN, RiZaik % — ki
FF AN ORI R LR, 18R 2 R ik Fi v o6 R 2R (1 S H0E BRI N A I 9 7= S 000
RGN TAEAER RO 1) TAEIA % — 2
KR 14z 5 A% ORI R 28482 T NAZE I s
KRR (VSWR) #UBUNT 2, BRI & A&7 % ;

RELH N FHHTR 9 50 ohm;
LRGN EERLE NI, REHRERIT XK.

7.3.3 HIRFLREEORIHES

gk~ w e
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WSR2 P 0 R ] IR S U H g ORI SR AL R, fE LTI R % 500hm HFAE
BHPLHIE LR SR P 0 PCB R, ELREHAEEZL, EHRELDNAZES M. BEM,
ATLGERINZ, [ICEEA/NT 3 525

TESHATFE AR BE LT, M 4 B4R, B —ENSHELE, B oERE, B2
NEIEE, IRENHANES)E. PCB WERMLS IR 7.1 B, 476 TOP E BB
if, GND 2 RAZ% 2. PCB &Lk IIRHERHHT—M A Polar SI9000 ik it 5, Wil 8.3.2 fr
7R, ¥TFF Polar SI19000 #fE it K 8.3.2 H1f 1. 2. 3l 4 NP IR AT LA e 2R RS AE PH
P, HHFREMEDE 3 HEHASH.

M PCB SO R, R EBAIIR 7.2 Fin. MHEE TOP JZELMHT
R, BOT JEENSHZE, FHEMPUHEME 7.4 P, 058 3 HEMXKITSH, £
PR 4 455k Calculate HirT LATHE BT EE LR AFAE ST F P R THE RRFIE B BT,
@i 2% Polar S19000 #4481

# 7.1PCB IYJZHR (ARJE 1.6mm) =AY

JEE (mil) F. FH BT 500mh
TOP 2 A ZE CGERUR S 102) 1.4 2255 Tmil
pp 2116H*1 5
GND = W2 GERUER S 102) 1.4
CORE 46.4
VDD Z W2 GERUER S 102) 1.4
F[E AL A pp 2116H*1 5
BOT = A2 GERUERE 102) 1.4
# 7.2PCB HEMR (HRJE 1.6mm) JiZEHEA
JERE (mil) Ly BH 4T 500mh
TOP 2 A CGGERAR R 102) 1.4 2 %5 25mil
CORE 61
BOT 2 A CGGERAR R 102) 1.4
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ﬁ Polar 5i9000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Polar\Si9000\Untitled.Si9] EI@

File Edit Configure Help
= —_— Parameter Entry Urit
== |ﬁ| ﬁﬁﬁlﬁ|ﬁ|§| ElE ({: Mils  Inches = Micrans © Milimetres
|

- | | = | e s
K| WS12

Coated Copl Tolerance  inimum  Marimum
frite il Substiate 1 Height H1 [ [“sooo0 +f- [ oooo0 [ 50000 [ 50000 Calculste |
Substrate 1 Dielectric Et [ [“4zo00 +f- [ oooo0 [T az000 [ 42000 Calculste |
Lower Trace 'Width Wil 78000 - | ooooo| 75000 [ 75000
Upper Trace width W2 | [ gsooo +f- [ oooo0 [ 65000 [ GE000 Calculste
Coter Coplonus ! [ oooo [ 6500 [ 6500 _Colie |
Strips With Low...  — Giround Strip Separation 07 [ [7ooooo +f- [ 00000 [10.0000 100000 Calculste |
Trace Thickness T ["Haao00 +f- [ ooooo [T 14000 [ 14000 Calculsle |
Coating Above Substrate ] I 1.0000 - I 0.0000 I 1.0000 I 1.0000
Costed Coplanar Coating Above Trace C2 [ tooon +f [ ooooo [ 10000 [ 1000
Strips with Love Coating Dielectic CEr | [T4zo00 +f- [ ooooo [ 42000 [ 4200
Motes Impedance Zo 51.08 I 51.08 5108 Calculate I
r Interface Sty
Add pour comments here v 1
Coated Coplanar T
“whaveruide 18 7 Standard
@ Extended
= ~G.5. Convergence—
% Fine [Slower)
%ﬂ::sgiﬁﬂagg d ~ Coarse [Faster]
Ooated Coplanar
avequide Wi..
Coated Coplanar
W aveguide Wi L.
- Lossless Calculation l Freguency Dependent Calculation J
‘Coated Coplanar Single-Ended Structures 4
= ) FEOEPR P
Kl 7.4 PUZEH (BRJE 1.6mm) ELFHEH BT
ﬁ Polar Si9000 PCB Transmissio! Iver - [C:\Program Files (x86)\Polar\Si9000\Untitled.Sig] EI@

File Edit Configure Help

- | | = | e s
K| WS12

= —_— Parameter Entry Urit
|ﬁ| w|ﬁ|ﬁlﬁ| ElE ’7(: Mils " Inches € Micrans  Milimetres

ps 18 - Tolerance  Minimum — Maximum
Subshiate 1 Height H1 [“eroooo +f- [ 00000 [ 61.0000 [ 610000 Calculste |
Substrate 1 Dielectric Et [“4z000 +f- [ oooo0 [T az000 [ 42000 Calculste |

Costed Coplarar | Lawer Trace Wwidth W1 | 258000 - | 0.0000 [ 255000 | 255000
Strips 2B Upper Trace Width W2 [z45000 +f- [ 00000 [ 245000 [ 245000 Caloulate |
Ground Strip Separation 01| gooo0 - [ 00000 [ E0000 | 60000 Calcu\alel
Trace Thickness T | 14000 - [ 00000 [ 1.4000 [ 1.4000 Calcu\alel

Coated Coplanar | || RIS A Coating Above Substrate 1 [ 1000 +f- [ ooooo [ 10000 [ 1.0000

s With Low Coating Above Trace C2 [ 10000 - [ 00000 1.0000 [ 10000

ﬁ Coating Dielectric CEr | 42000 - [ 00000 | 42000 42000

Coated Coplanar Mok Impedance Zo Calculat
Strips with Low otes I 51.45 [ 515 5145 | Caloulate |
Add pour comments here Mare I
= " Standard
& Extended
Coated Coplanar ~G.5. Convergence—
‘waveguide 18 & Fine [Slower)
~ Coarse [Faster]
- Lossless Calculation l Freguency Dependent Calculation J
‘Coated Coplanar Single-Ended Structures 4

K 7.5 WER (1.6mm) ELEHERHTIHE E
7.3.4 K&

SEBRAE I, IR R REVLIC IR, WO AR B R N, I 6.1 fs
(1) m RIUCHC N 2% . — R0, PR T A2 50 Q, B CLIEH 270pF AR (HAE
433~470Mhz 2530 F—ANMTER881F), C2 Al C3 AT 2 AN R LR AN UL L, ) 75 5 T A
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25 HTACI B BHPTRE & CL. C2. C3 HIHUE . itk ANT 5| 2% 2R ) i 2k i 4 2R mT
Aed, BUCELL TN 2~3mm, KA 30mm. MULELKKE, 7F 433~470Mhz 4Bk
A= 2R BHAT I BCAT SR IS M AR AR K, T 2 2R 2R T (/N R (4 N TR A AT LS ™ 5. CL ik
R WUAE A muRata J815 M 52400, HanA S GRM1555C1H271,

TEHANT S| ] i i Rk
Cap
NC 220pF NC
=C2 ——C3

Cap Cap

1pF 1pF
—L—
GND

7.6 TECEER

e BUE
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AFE PSR S5 B RN, M BGE T R A BR AR CRAR “Boz 57 f£
AFMrreR R TR O A SRS HER R S S o HATATMIAREG —ER
IR, S0 AN BE 58 4 PRAEIZ SO AEAT R I B (R I e 5 38 I o 380z W7 A AR I
BRI OL T X AT A AR BEAT SR, A AT N TS BB AR5 B
TR E I U R B B T M B SEUE T TR AR . BIENARS
SRR
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