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SILION ifTi SIMx100
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SILION ik SIMx100
a0 BN E (E
2 s | B/AME | BABME | BKE | B
i N\ FEL Ve -0.3 6 v
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S 47 (NRST) GPT (IN1 TIN2) %y A\ 751 L VIH 3 v
GPO (OUT1 OUT2) i tH L 3t T0H 10 mA
PR H HELR AVCC 10 mA
R 11 (ANT) B8 BB VSWR 2.5 /
AR CRVAHE) RH 5 95 %
TARTRE TC -25 65 C
IR RE TS -40 85 C
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A )
B BESSH
2 XA B/ME | BEE | BKE BAfT
ESEAEE R 860 960 MHz
B BRI 3> 250/500 KHz
PRz @25°C -10 10 ppm
IR 5 33 dBm
D 1 dB
TR RS 5dBm~33dBm -1 1 dB
T RSP 5dBm~33dBm -1 1 dB
. 145 —45 dB
N RISEM s A — -
i H 32 48iE -65 dB
RF MODE 7 110 KHz
20dB 5 FH 7 v+
RF MODE 11 215 KHz
ST RE A A 3 &= 2 dB
TIRIETR -55 dBm
L > 4
ZBURST (Fe 5
=R -38 dBm
MR RS -25°C~115C? —4 4 ‘C
- PR RSST W UKE 2 @-60dBm -3 3 dB
& — —
PR AR A IR @-60dBm -5 5 degrees
A AR FEN RL>18dB » . B
K £273 ) e
EININ L 115200 bps
UART — Atz 8N1
CIR AR S 9600 921600 bps
i FEAEE 0. 00025 W
R FERF LA 0.1 W
ThiE I AL 0.6 W
JbZE. BRI
5 W
TAER S @30dBm
v [E @33dBm 6. 75 W
1 SRR, AREFIN LR 2 AR X 1.
2. ALE AT X B B T 5 AR 25 30k
3. 2% (ETSI EN 302 208) 4.3.5 Transmitter spectrum masks.
4. AT AT R IR .
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SILION FiF SIMx100

5. MR 90°CHY, AHsRENE LAY, FHEFHEHRIEG S B EAT .
6. FEER TAEDRE S A G B R LR UL RC I ol A AR 4k o
FriE * R IAH R B4 4 RF_MODE 7, i34 % & MAXHOLD.

FORASH S 1ERE

Forward . Reverse Receive Sensitivity Read
RF_MODE Link Tari BLF Link Minimum! (dBm) Ra‘tez
1D . (us) (KHz) .
Modulation Modulation E710 | E510 | E310 | (tags/s)
11 PR-ASK 7.5 640 FMO -64. 1 N/A N/A >900
1 PR-ASK 7.5 640 Miller M=2 -70.4 | -65.4 | N/A >650
15 PR-ASK 7.5 640 Miller M=4 -76.2 | -70.2 | N/A >450
12 PR-ASK 15 320 Miller M=2 -76.6 | -71.4 | -63 >350
3 PR—-ASK 20 320 Miller M=2 -76.1 | -71.4 | -63 >300
5 PR-ASK 20 320 Miller M=4 -81.5 | -75.5 | -66.7 >200
7 PR-ASK 20 250 Miller M=4 -81.4 =76 -68 >150
13 PR-ASK 20 160 Miller M=8 -87.4 =81 -73.4 >70

1. R4 %% CISC XPLORER 200, PER 10%, % H 2h2 30dBm, 2R [ [@3 /s T--20dB
2. MR R LRI 25 12dBi, 4000 MFEZE
3. N/A FIRASZFR AR

M ERAT A oKk, STMx100 $24t ¥ 23k 8 PhECE 73, FIH /i i S St B i 221K
PIIFE S REBEATE L ARREHE o RIBUE S 2 AR 2 R 7 ZEAR AT, DA RGUE S 4
(R 2T AR B T AR RS I SEAG SE 2 2 0], /5 ZERYE B 3 RIE F A d e
— I R R 2 AR RN AR, SAAETI. B/MK TART BARINR 1 5 hR%5 (11
fEIER, EWINAHEIERTE, EAS TS 8. 58 & Abs R I S HIUH B R
(BLF) $& 5 1 A28 I A& 115 5 R E, FpiRiR A5 5 VS BEIE N, 494 HAR S 4510
oF TARAEIXAMEIE A, 35 4R Al BETCIR M AR 2& 1R Bl 5
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SILITN ITH% SIMx100
R FRASH

EEXSANFRIRI N 55, STMx100 #2472 TARRE. B 1 HRIR ZARSRAF S, HAh AR
MBS a i A3 e i, AU T BNV S S S ar @ S B 8], AU75 A Bkt ok
RIGSE 17 i BN FH & B Ao

| AN

MR 3% & TR Hhiid
- 57 A S RF MODE 13, sessionO, >50tag/s
SRR — : —
T Mo 2t 4 RF MODE 13, session0/1, #rEiIRZE A-B,
>70tag/s
RF_MODE H ZhiA%E, HEFFRH R, SahndE
BEPR,

—;§ S e -
IR EXT0 PRI SIM7100: >700tag/s ; SIM5100: >500tag/s ;

SIM3100: >300tag/s

RF_MODE H 3%, Hritnss /N T e MU, B
SRR TAE G, 2o b St 48 N,
BIRZ bR SR E7 2 W AT A,

SIM7100: >700tag/s ; SIM5100: >500tag/s ;
SIM3100: >300tag/s

KX RF_MODE 103 (E710) . RF_MODE 120(E510)+
RF MODE 12 (E310) , session0, Fr&IR#S A-B,
P AR 01,

SIM7100: >1000tag/s ; SIM5100: >700 tag/s ;
SIM3100: >300 tag/s

[EEsuES
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. MODEL :SIMX100 J &
- PINT
5 %5 51 148 FR it Ei:3%)
1 vCe FHL Y5 fBtep E 5, 3. 6V-5. 25V HiA
2 vCe FHL Y5 e E B, 3. 6V-5. 25V Hi A
3 GND CMA e
4 GND N/ et
. - — BT B, %Ef%ﬁzﬁgfﬁgﬂ%ﬁ%ﬁﬁé, %
6 0UT2 Hy 1/0 WA 1/0 D, RS
7 IN1 =+ 1/0 WA 1/0 DA
8 IN2 =+ 1/0 WA 1/0 D
9 RXD ISR ITIN B UART H N, 3. 3V HL~F
10 TXD AR Th BLHL UART #ar i, 3.3V -
11 NRST A BRE AL, RHAFETEERE AL, AHNATES
12 0UT1 ¥ 1/0 WA I/0 Mg, HEHRS
ANT S SR Bevi 1 (50 Q)
5 %5 51 B2 R it Ei:3%)
1 GND N/ et
2 GND N/ et
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SIMx100

3 VCC HH YR HLE R, 3. 6V-5. 25V Hi A\
4 VCC FEL YR fLE R, 3. 6V-5. 25V &\
s o i M RE I, e WP EE B S R RE, 2
i W A I L
6 RXD LG PN ML UART %N\, 3.3V B
7 TXD B Fidk UART %, 3.3V HLF
. — e R AT, ?ﬁﬁEEaﬂFHﬂifﬁ%’Em, ANt FH I AT
9 OUT1 v 1/0 A 1/0 D%rd, HEREH

*f% 1 FFC/FPC ER2 8% [A]FE 1mm P % 12P s Rz
*ESF AR 2R i T IE L 2% . MMCX

. FH 1 BH
e FEEEEIE 10O

fRER B, @ EAEP 100ms BEATHIAAL, FEXBUN A N AN ZERRE AL G, 305 A Bt
AN N B 2
—100ms —|
vee i
RS Bl A

NRST _F o A7 AR BRI TR NT 3ms, e b HLfE, NRST P HifiG<fd Py 305 1) MCU 25387 3
5. MEHP NRST C042 100K EH7HFH . s O B, il B AL A H P R RIS TR 75 KT
ms. HENRAER, SERRERFEALR R FE KT 110ms.,

>2ms
NRST I

TXD

R L5 A5i [a]

i & IEFREL GPIO fiy 4>
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SILITN ITH% SIMx100
F 78us (A& A mtED. IN1, IN2 ¥EE S NER KT 88us (A& AmtE).

TXD

-

OUT1 OUTZ

OUT1 OUuT2

OUT1, OUT2 ZfjfE T[]

= I

88us |

IN1, IN2 Bh{Emta]
EN BN B 100K _Fh7 e BH, BN B v P e B A AR B R, BN BRI H P ek A et

VCC IN
il

R4
100K

EN R10 1K PowerIC_EN

R11
NC

® MR
VCC HL YA AN AL — > 22~ 100uF FUEH LA, QAR RS BRI, 0 m] BASON /N RS BB 22
R, JFHAEDIFEE A 0. 1uF 55— 100pF F e i . A TARI (R K ORI 1. 4A (g

JE RO B TR AR A A PR A T Tel: (+86)010-62153842/62153840  E-mail:sales@silion. com. cn web: www. silion. com. cn 10/ 33



SILION FiF SIMx100

EHRD, BAFPRZENT, AR A DR BT R AOC A, X 2 3 UL A it L 5 HL B
BN BEINOR A B AT DRI B B R IR NI A, IERRARAE S 1T, R
STl EEBRIANAE R, MRS b L 1R BN RE ), PR G ISR A IR A . 1M 0. 1uF A
100pF HL25 F TR RR S BN VRS0, oA T HE S, Fenl TAESB TG 5
BENFIBEH, SRR (R bR 2 M B R B, oM e 28 AR I A BE BT L AR R T A B 72 A= 11
G Tl IR, TR R

TR TAE AR, R HR 2 B R, 5 U He e i o 22 7= AR R I R 2
WAL TR R LA AR 25 5 = AR R i TR 5 5

an YRS & DC-DC B Fi %, B BT SO 1. 5MHz () FESFE s v, e A
SRR IR B S5 5 A T

® HMEO

5 B RHUR A 3. 3V UART & LIHHTHURE S, Bk NI B oA | e, 8 Rrgids, 1
frfEibfr, emsfr (8N1D.

B TSI, 8 LB 1S S 7 A R 5 A BORPRSSIR 1 f) BLF (35 S 85, A TRES
I e S SR I 7 kN BB ATUR B . T T AR O R 45 5 AR AR5,
R T R R, S MR B 2R R e SRR 1 POB ELREK, WALk A
TE PCB [ P4 J2 50 A5 76 11U LA () PCB J2 1, (eI A 5 59 P T B 5% 10 UG R s L 891 e 085
HEA, X AT DU TN S S RS s 2475 R PR ) B BT, S P O M M A 25

R 1T 2 5 N T A bR B O A R R, SAF R AR, e b
R R

Forward Reverse
RF MODE ID Link BLF (KHz) Link Baud Rate Select
Modulation Modulation
103 DSB—ASK 640 FMO 921600
11 PR-ASK 640 FMO 921600
120 DSB-ASK 640 Miller M=2 >460800
1 PR-ASK 640 Miller M=2 >460800
345 PR-ASK 640 Miller M=4 >230400
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SILION i1iF SIMx100
15 PR-ASK 640 Miller M=4 >230400
12 PR-ASK 320 Miller M=2 >230400
3 PR-ASK 320 Miller M=2 >230400
5 PR-ASK 320 Miller M=4 >115200
7 PR-ASK 250 Miller M=4 >57600
13 PR-ASK 160 Miller M=8 >57600

® K&k H

MR REGATTIE, MRE R RIS SSRGS K, XAl R BUEEL, 2
WRZRLE L /ANT 1. 50 8 H E710 &5 F ASEER N, FH E 75 SRS S U B AR5 (1 8 FH 3 & i
IR RERIE B K S BUR R BB )S , ARG IS AR 2 R BT ) ) T2 B i Ar 25/
FR S P3RS, e d5fd A E510 B E310 FOARER B N4 id

FH T B Py B TBCES 5 Rk 2 T 3E A8 I RF B9 25 2% 0k RF I8 EAT IR S, 40
P 5 REAICECRS, ThSCE 4 i Gk e o s AR o 1 (8 SR PR R R AR A
W, HanThEei IR, AR A OSSR A R A 2 o2 r R s 5 2 T 2 (R 1
THFEIN, TARREESE &, AN, REMET, TBCS R TAELEITR AT E XI5
PR AL XAEOL T, TIHCE AR SRR . A RERE TR SR E, Sk Rk
SAEN B S, A A A I — T OB RS SR L, RGP ER &/ T 1.5,

® Ui
STMx100 fitbR e K DA PO TARR R INE R, ARG @b i e A 1 HEAEDK,

i LR AR R i R A R R AT b N TRIE S RAOR T AR SR e i B A
PRI B AR . 9 T ORISR, S RHU AR B A ) 90°CI, & H AN LIS SRR

RELAFIRZE

AL RUSEEG R T AR AR AR Tel: (+86)010-62153842/62153840  E-mail:sales@silion. com. cn

i B KA AR RN, EEPRIE AT AL

web: www. silion. com. cn

12 /33



SILION iTHx

® S5 iRk

SIMx100

3.6-5.25V
1 1
5 . 5 vee
2
b bk I s
“Toour fioonF foopE il . O
fad e 4
L GND
z 5
EN = EN
3
ouT2 <___| ouT2 S | MX1 00
7
A e N1
N2 = 8 e
MCU_TXD T L o + 2 rao
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A9

SiLiCnN T ES
RFIC EX10 (el
SN 2107260361
MODEL :SIMX100

WafER

R e RETTIE (dBm) SCRFAB iR
SIM7100-0000 55 920MHz 925 MHz SRRC
SIM7100-0100 30 902MHz 928 MHz FCC
SIM7100-0300 30 865MHz 868 MHz ETSI
SIM5100-0000 55 920MHz 925 MHz SRRC
SIM5100-0100 30 902MHz 928 MHz FCC
SIM5100-0300 30 865MHz 868 MHz ISR
SIM3100-0000 Si) 920MHz 925 MHz SRRC
SIM3100-0100 30 902MHz 928 MHz FCC
SIM3100-0300 30 865MHz 868 MHz ETSI

B HNE S HER RN WS EL SR A XA B

&S H¥ BATAE

V1.0 2023/7/6 % L
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SILION ITH% SIMx100

Overview

SIMx100 a high-performance RFID single-port module is based on IMPINJ new
E710/E510/310.

The output power is 5dBm to 33dBm(adjustable), max reading range more than 12 meters
(depend on the gain of antenna and the size of tags) , and possesses outstanding multi-tag inventory
performance

SIMx100 has high power output, low power consumption, high stability, It employs advanced
multi-tag recognition algorithms, enabling rapid tag identification whether the tags are in motion or
stationary.

With superior anti-interference design and carrier offset capabilities, it can operate reliably in
various environments.

It offers multiple configuration modes, making it suitable for a wide range of applications,

including warehouses, logistics, production lines, and inspections, among others.

Applications

Sensitivity Read rate
Model.
@PER 10% @96 bit EPC
SIM7100 -87dbm >1000
SIM5100 -80dbm >600
SIM3100 -73dbm >350

® Handheld terminal ® Desktop reader

® Printers ® Integrated reader

AL RUSEEG B T AR AR AT Tel: (+86)010-62153842/62153840  E-mail:sales@silion.com.cn  web: www. silion. com. cn 17/ 33



SILION FiF SIMx100

Characteristics

ARMvV7-M  structure 32bit Cortex-M4 CPU, integrated FPU. MPU, DSP, highest operating
frequency is 200MHz, with 512KBytes of flash memory.

Support UHF EPC Class1 Gen2/ISO 18000-6C

Windows, Linux, Android SDK and API based on C,C#/.NET, JAVA are provided.

Supports temperature tag inventory, and the output parameters can include the RSSI

Max 33dBm output power

Features an excellent anti-collision algorithm, high sensitivity, and a tag inventory speed
exceeding 1000 tags per second.

Multiple inventory modes are available to suit most applications.

The UART serial communication baud rate can be configured from 9600 bps and above.

2 inputs and 2 outputs of GPIO

North American and European frequency bands: Full power at 30dBm with a power
consumption of SW.

Chinese frequency band: Full power at 33dBm with a power consumption of 6.75W.

Aluminum alloy matte finish casing, weighing 21 g.

Dimension 55.9mm x 35.6mm x 6.0mm

SRRC,CE,FCC certificated

Meet ROHS requirements

JE RO B TR AR A A PR A T Tel: (+86)010-62153842/62153840  E-mail:sales@silion. com. cn web: www. silion. com. cn 18/ 33



SILION F1iF SIMx100

The absolute maximum rating value.

Parameter Symbol MIN Typical MAX Unit

Input voltage VCC -0.3 6 A%

Enable voltage VEN -0.3 6 A%

Reset (NRST) (il:)llig; IN2) input low VIL 0.6 v

Reset (NRST) Gfoll(taﬂ\; IN2) input high VIH 57 v
GPO(OUT1 OUT?2) output current IOH 15 mA
Module output current. AVCC 20 mA

ESD protection voltage' VESD -2 2 kV

Antenna port (ANT) SWR? VSWR 8 /
Operating temperature TC -30 75 °C
Storage temperature TS -55 100 °C

A  ESD note:

ALad | When handling, packaging, and testing equipment, it is essential to observe appropriate precautions.
1. The antenna port testing conditions follow IEC61000-4-2 level 1, using contact discharge, while other interfaces are
tested using the HBM model with contact discharge.
2. To prevent damage to the power amplifier chip, it is important to consider the maximum allowable standing wave ratio
(SWR). To ensure optimal performance, it is recommended to maintain an SWR of less than 1.5 for the antenna.
3. Environmental temperature is related to the module's heat dissipation conditions, and the maximum temperature limit
depends on these factors.

AERUEE B BT HAR AR AT Tel: (486)010-62153842/62153840  E-mail:sales@silion. com. cn web: www. silion. com. cn 19/33




SILION F1iF SIMx100

General working conditions.

Parameter Symbol MIN | Typical | Max Unit
VCC 3.6 5 5.5 \Y%
Input voltage
\Y%
Dropout voltage 0.4 \Y
VEN
Enable voltage 1.5 A%
Reset (NRST) GPI(IN1 IN2) input low VIL 03 v
voltage
Reset (NRST) GPI(IN1 IN2) input high VIH 3 v
voltage
GPO(OUT1 OUT?2) input voltage IOH 10 mA
Module output current AVCC 10 mA
Antenna port (ANT) SWR VSWR 2.5 /
Operating humidity (non-condensing). RH 5 95 %
Operating temperature TC -25 65 °C
Storage temperature TS -40 85 °C

AERUEE B BT HAR AR AT Tel: (486)010-62153842/62153840  E-mail:sales@silion. com. cn web: www. silion. com. cn 20/ 33



SILIO TH%

General electrical parameters.

SIMx100

Parameter Condition MIN | Typical | MAX Unit
Frequency range 860 960 MHz
Frequency | Frequency step size? 250/500 KHz
Frequency error @?25°C -10 10 ppm
Output power 5 33 dBm
Power step size 1 dB
Qutput power 5dBm~33dBm | -l 1 dB
accuracy
Output power flatness | 5dBm~33dBm -1 1 dB
First adjacent
-45 dB
Adjacent channel channel
leakage ratio (ACLR)* | Second adjacent 65 B
Output channel
20 dB occupied RF_MODE 7 110 KHz
bandwidth* RF_MODE 11 215 KHz
Transmit spectrum bt ) dB
template™?
. . Second 55 dBm
Spurious emissions harmonic
. .
(conducted) Third . 38 dBm
harmonic
Module temperature 959C~115°C 4 4 oC
accuracy
Tag RSSI
ag RSS @-60dBm 3 3 dB
measurement accuracy
Measurem Tas phase
ent EP @-60dBm -5 5 degrees
measurement accuracy
RL>18dB
Load return loss Attenuator -4 4 dB
measurement accuracy )
connection.
Default baud rate . 115200 bps
UART Data format: P
Selectable baud rates 8N1 9600 921600 bps
Power-down mode 0.00025 W
Power Low power
consumpti | consumption standby 0.1 W
on mode
Normal standby mode 0.6 A\
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NA. EU . W
Operating mode® @30dBm
China@33dBm 6.75 W

1. Frequency region selection is limited to a single frequency band and cannot support multiple frequency regions
simultaneously.

2. Frequency step can be configured based on the selected frequency region.

3. Reference "ETSI EN 302 208" 4.3.5 Transmitter spectrum masks.

4, Testing conducted under full frequency conditions.

5. When the temperature exceeds 90°C, the module will forcibly stop inventory operations, and manual command input is
required to restart inventory.

6. The module's operating power consumption may vary based on antenna matching conditions.

Note: * indicates testing conducted in inventory mode with RF. MODE 7, and the spectrum analyzer set to MAXHOLD.

Air interface mode parameters and performance.

1T R Forward . —_— Reverse Receive Sensitivity Read
= Link an Link Minimum'(dBm) Rate?(tag
DE ID X (us) (KHz) .

Modulation Modulation E710 | E510 | E310 s/s)

11 PR-ASK 7.5 640 FMO -64.1 N/A | N/A >900

1 PR-ASK 7.5 640 Miller M=2 -704 | -654 | N/A >650

15 PR-ASK 7.5 640 Miller M=4 -76.2 | -70.2 | N/A >450

12 PR-ASK 15 320 Miller M=2 -76.6 | -71.4 -63 >350

3 PR-ASK 20 320 Miller M=2 -76.1 -71.4 -63 >300

5 PR-ASK 20 320 Miller M=4 -81.5 -75.5 | -66.7 >200

7 PR-ASK 20 250 Miller M=4 -81.4 -76 -68 >150
13 PR-ASK 20 160 Miller M=8 -87.4 -81 -73.4 >70

1. Testing equipment: CISC XPLORER 200, PER (Packet Error Rate) 10%, output power 30dBm, antenna port return
loss less than -20dB.2. Testing with a 12dBi antenna gain and 4000 tags.
3. "N/A" indicates that this mode is not supported.

From the table, it's evident that the SIMx100 offers up to 8 different configuration modes,
highlighting the two most critical metrics for the reader module: sensitivity and multi-tag read speed.
There's a trade-off between sensitivity and multi-tag read speed because modes with better sensitivity
tend to have lower tag read rates. Choosing between reading better or reading more tags should be
based on the specific requirements of the application. Another important consideration is the
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interference that can occur when multiple readers are operating simultaneously. Smaller TARI values,
while accelerating the communication connection to the tag, can increase the bandwidth of the
transmission channel, making them more likely to interfere with other readers. Additionally, a higher
tag backscatter link frequency (BLF) to improve the speed of the tag's reverse transmission signal
may cause the tag's return signal to fall within adjacent channels. When other readers are operating in

these adjacent channels, there is a higher likelihood that the reader may not be able to effectively

demodulate the tag's return signal.

Inventory mode parameter

For different application scenarios, SIMx100 offers a variety of operating modes. Except for the
temperature-controlled multi-tag inventory mode, all other modes are automatically handled by the
reader module. This not only saves time on command interaction between the host and the reader
module but also greatly enhances the product's versatility through excellent processing algorithms.

Scenario Working mode Description

Normal mode Recommend RF. MODE 13, session0, >50tag/s

Recommend RF_MODE 13, session0/1, Status
indicator A-B, >70tag/s

RF_MODE auto-adjustment, recommended to use a
Multi-tag EX10 fast mode higher baud rate for faster reading of all tags.
inventory SIM7100: >700tag/s ; SIM5100: >500tag/s ;
SIM3100: >300tag/s

RF_MODE auto-adjustment, when there are fewer tags
added than the specified quantity, it will automatically

Few tags
Distance inventory

Fast mode

Temperature-contr adjust the operational duty cycle. When the number of
. E7 temperature . o
olled multi-tag added tags exceeds the specified quantity, it will return
. controlled mode
inventory to full-speed mode.

SIM7100: >700tag/s ; SIM5100: >500tag/s ;
SIM3100: >300tag/s

Recommended mode RF_ MODE 103 (E710) .

RF MODE 120 (E510) . RF_MODE 12 (E310) ,
Fast mode sessionQ, status indicator A-B, static Q value.
SIM7100: >1000tag/s ; SIM5100: >700 tag/s ;
SIM3100: >300 tag/s

High read rate
Inventory
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Pin configuration and functions.

OJ \O

2 =N

G
‘ s’ua"ﬂﬂ yﬁﬁl ‘
RFIC EX10 i
SN 2107260361 1 |
| |
|

 MODEL :SIMX100 :j ®
: .
| @
Pin No. Name Type Description
1 VCC Power Supply voltage: Input from 3.6V to 5.25V.
2 VCC Power Supply voltage: Input from 3.6V to 5.25V.
3 GND Power GND
4 GND Power GND
Module Enable Pin: Module is enabled when
S| o | s e
low-level signal.
6 ouUT2 Digital I/O General I/O Port Output: Push-pull output.
7 IN1 Digital I/O General 1/0 Port Input.
8 IN2 Digital I/O General 1/0 Port Input.
9 RXD Digital input Module UART Input, 3.3V logic level
10 TXD Digital output Module UART Input, 3.3V logic level
Module Reset: Module is reset when connected to
11 NRST Digital input a low-level signal and can be left floating when not
in use.
12 OUTI Digital /O General 1/0 Port Output: Push-pull output.
ANT RF RF Antenna Port (509Q2).
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Pin No. Name Type Description
1 GND Power GND
2 GND Power GND
3 VCC Power Supply voltage: Input from 3.6V to 5.25V.
4 VCC Power Supply voltage: Input from 3.6V to 5.25V.
Module Enable Pin: Module is enabled when
high-level signal or left floating; th
5 EN Digital input connected to a high-level signal or left floating; the
module powers down when connected to a
low-level signal.
6 RXD Digital input Module UART Input, 3.3V logic level
7 TXD Digital output Module UART Input, 3.3V logic level
& Module Reset: Module is reset when connected
8 NRST Digital input to a low-level signal and can be left floating when
not in use.
9 OUT1 Digital I/O General I/O Port Output: Push-pull output.

e FFC/FPC Connector Interface: 1mm pitch, 12 pins, drawer-type, downward-facing.
e RF Antenna Port Connector: MMCX.

Application instruction

® Power-On Start and 10 Interface

After powering on the module, it requires approximately 100ms for initialization. During this

period, it's important not to pull the reset pin low, and the reader module will not respond to received

commands.

vCC

i—100ms —|

TXD

1M1

Power-on startup time

After powering up, NRST release time is less than 3ms. If NRST is pulled low after power-on, it

will restart the internal MCU. A 100K pull-up resistor is already connected to NRST. If the module is

already powered, the reset trigger should be held low for more than 2ms. The actual reset time should

be greater than 110ms.
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NRST [

Reset waiting time

The response time is measured by sending a command to obtain GPIO and measuring the time
difference until the response is received. For OUT1 and OUT2 setting commands, the action time is
greater than 78us (excluding command time). For IN1 and IN2 setting commands, the action time is

greater than 88us (excluding command time).

TXD

OUT1 OUTZ

OUT1 OUTZ2

OUT1, OUT?2 action time

= il

TXD

L]

88us
IN1, IN2 action time

The EN (Enable) pin has an internal 100K pull-up resistor. When the EN pin is connected to a
high-level signal or left floating, the module powers on. When the EN pin is connected to a low-level

signal, the module powers down.
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VCC_IN

R4
100K

EN R10 1K " Power IC_EN

R11
NC

® Input power

For the VCC power input, it's recommended to use a tantalum capacitor between 22uF to 100pF.
If space is limited, you can use smaller ceramic capacitors, but always include at least one 0.1puF and
one 100pF ceramic capacitor in parallel. Since the module can draw a peak current of approximately
1.4A during tag inventory, it's crucial to minimize voltage fluctuations in the input caused by the
internal power amplifier switching on and off. Using larger capacitors helps achieve this and filters
out low-frequency interference. Additionally, employ 0.1puF and 100pF capacitors to filter out
high-frequency power supply ripples. High-frequency interference, especially within the module's
operating frequency range, can degrade tag reading performance and potentially interfere with other
circuits. Due to the module's high operating current, use sufficiently thick wires for connections to
prevent excessive voltage drops. Thin wires may lead to radiated interference. If you're using a
DC-DC conversion circuit for power input, opt for a converter chip with a switching frequency

above 1.5MHz to avoid interfering with the module's sensitive tag signals.

® Communication Serial Port

The reader module uses a 3.3V UART serial port for data communication, configured with a data
format of 1 start bit, 8 data bits, 1 stop bit, and no parity (8N1). When communicating via the serial
port, the signal frequencies generated can be close to the noise and tag return Backscatter Link
Frequency (BLF) signals, potentially entering the module's RF chip's receive end through conduction
and radiation. Since the signals returned by tags are generally weak, such interference can

significantly degrade the module's reception performance. If the PCB traces for the serial port are
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long, consider routing them on inner layers of the PCB or on the PCB layer opposite to where the
antenna is placed. Additionally, reserve matching resistors for series connection and capacitors
connected to ground to reduce ringing in the serial port signal. When using inter-board connection
cables, it's best to route the cables close to the ground.

The serial port's baud rate should meet the requirements for transmitting tag data from the

module. For inventorying a larger number of tags, the recommended baud rates are as shown in the

table below:
Forwar Rever
RF—IIVII)ODE OLiv:ll?( .d BLFgKHZ Ie?i,:;ks.e Baud Rate Select
Modulation Modulation

103 DSB-ASK 640 FMO 921600
11 PR-ASK 640 FMO 921600

120 DSB-ASK 640 Miller M=2 >460800
1 PR-ASK 640 Miller M=2 >460800

345 PR-ASK 640 Miller M=4 >230400
15 PR-ASK 640 Miller M=4 >230400
12 PR-ASK 320 Miller M=2 >230400
3 PR-ASK 320 Miller M=2 >230400
5 PR-ASK 320 Miller M=4 >115200
7 PR-ASK 250 Miller M=4 >57600
13 PR-ASK 160 Miller M=8 >57600

® Antenna Port:

Mismatch between the module and antenna can lead to excessive signal reflection from the
antenna to the reader module, causing a degradation in receiver sensitivity. It is recommended to
maintain an antenna VSWR (Voltage Standing Wave Ratio) below 1.5. In applications requiring
rapid reading of a large number of tags, especially when using modules based on the E710 chip, a
high antenna VSWR that degrades receiver sensitivity can significantly increase the time required for
reading all tags. For applications with fewer tags at closer distances, choosing modules based on the
E510 or E310 may be more suitable.

Since there is no RF isolator or RF circulator used between the power amplifier chip in the
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module and the antenna, mismatches between the power amplifier chip and the antenna can affect
linearity and conversion efficiency. The former can result in changes in transmission performance,
such as reduced power output, radiation of spurious signals, and non-compliance with local radio
regulations regarding spectrum masks. The latter can increase the module's power consumption,
operating temperature, and reduce its lifespan. In the worst-case scenario, the power amplifier chip
may operate in an unstable region due to mismatches, leading to self-excitation, which can easily
damage the power amplifier chip. To ensure optimal module performance and stability, it is

recommended to install the antenna in the application environment and use testing software to

measure the VSWR after connecting the antenna. The VSWR should ideally be below 1.5.

® Heat Dissipation
During high-power operation in fast mode, the SIMx100 module generates significant heat,
and its built-in aluminum alloy casing may not provide sufficient heat dissipation. Therefore, it
is necessary to mount the module on a larger metal heatsink. To ensure efficient heat conduction,
it is recommended to use thermal conductive silicone gel or grease at the contact points between
the module and the heatsink. To protect the module, it will automatically halt tag inventory when
the detected temperature of the module reaches 90°C. If you need to resume tag inventory, you

will need to resend the inventory command.

® Reference

2.6-5.25V

7 1
! — - vee
T -
Tioour floomE fioopE i L5
—t— ‘
iz GND
EN 5 2l en
B
ouT2 <__| v ouTZ S|Mx']00
M1 % N1
N2 = 2 1 e
MCU_TXD SR R 2 raD
c4 _\:cj 10
||}—H— ’7TXD
MCU_RXD < Ra~ ~~OR 4 1 | \RsT
cs \cj 12
|”_H_ oUTA
NRST =
OUTH <
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Simplified Reference
VCC
¥ DC-DC POWER IC
\— IN ouT 3.5°5.25, . s ' vee
=y
MCUEN [ >——EN & “ToouF 0onF froopE il <l o
L i_ 4 enp
S 2 EN
oz S|Mx100
—{ N
2 N2
mcu T [ >—F1 R j | RiD
IHiHE 10 %o
MCU_RXD < P2 R 1 \RsT
I”&HE—I Hﬁ ouT1
Circuit
® Label Explanation
T ]
SILION [FTiF E‘ , SN QR code
Chipset:E710,E510 .
cun RFIC:EX10  BIEh .
SN -YYMMDDXXXX YYMMDD:year/mont
Model no. £ h/date
SIM7100 MODEL : SIMX100 XXXX:  Module
SIM5100 Production Serial
SIM3100

JERUSBAI R B TR AR BT AR A Tel: (+86)010-62153842/62153840

E-mail:sales@silion. com. cn

web: www. silion. com. cn 30/ 33



SILION F1iF SIMx100

® Dimension
55.9mm x 35.6mm x 6.0mm, weight: 21g

@55.:’!5+:}.2
(&) Giszo D) (6) 6+

Appearance

" g 10

for 3

| siLion B E5E
‘ RFIC :EX10 %ﬁgﬁ
| SN 12107260361

‘\
\
i
MODEL :SIMX100 1

Order information
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Model no. Output (dBm) Supported frequency Description
SIM7100-0000 33 920MHz~925 MHz SRRC
SIM7100-0100 30 902MHz~928 MHz FCC
SIM7100-0300 30 865MHz~868 MHz ETSI
SIM5100-0000 33 920MHz~925 MHz SRRC
SIM5100-0100 30 902MHz~928 MHz FCC
SIM5100-0300 30 865MHz~868 MHz ETSI
SIM3100-0000 33 920MHz~925 MHz SRRC
SIM3100-0100 30 902MHz~928 MHz FCC
SIM3100-0300 30 865MHz~868 MHz ETSI

Please contact our sales team to confirm product specifications before placing an order. We can

support other regional frequency bands as well.

Version
Version Date Modify content
V1.0 2023/7/6 First edition
Contact

If you have any product requirements or any questions about using our products,
please feel free to contact us at any time. We are here to serve you wholeheartedly.

Main Office in Beijing

Location: 5th Floor, Block A, Golden International Center, No. 3 Longyu
North Street, Changping District, Beijing, China.
Mobile: 010-62153840, 62153842, 62153540
Fax: 010-62153540 %% 8008
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Website: www.silion.com.cn

Email: sales@silion.com.cn

SILION Shenzhen Branch Office

Location: 3rd Floor, Building 1, Zhuguang Innovation Technology Park, No.
52 Zhuguang Road, Nanshan District, Shenzhen, China.
Mobile: 0755-26611567
Fax: 0755-26617878

SILION Shanghai Branch Office

Location: Room 311, Building 6, TEEC Shanghai Center, 599 Lane, Yungu
Road, Jiading District, Shanghai, China.

Mobie: 18916488006

Contact: Mr. Zhou
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