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1. Product Overview

1.1. WM-N500JSE series:
v" Qualcomm MDM9206 chipset

<Model name and Features>

Model Name LTE BAND CATEGORY MEMORY (MCP)

4Gb NAND Flash / 2Gb
B1, B8 M1 only Linux
DDR2

Frequency bands:
v' LTE B1 - TX:1920 ~1980MHz, LTE —RX:2110~2170MHz MHz
v' LTE B8 — TX : 880~915MHz, LTE — RX : 925~960MHz

1.2. Contents and Function

1) Model Name: WM-N500JSE
2) Target User: loT Users
3) Network:
v' Data only
v’ LTE Cat.M1 : Band8, Band1
v' GPS(Optional): 1574.4MHz ~ 1605.9MHz

4) RF Power: Power Class Il

Woori-Net 5/31 Proprietary & Confidential
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Product Specification and Characteristics

N

.1. HW / Dimension

<HW Features>

T T T

Memory (MCP) NAND Flash+ DDR2
USIM Interface External USIM (PIN OUT)

UART 2EA / SPI1EA /12C 1 EA
Connectivity GPIO
USB20 / UM / JTAG

TE - Band, Bands
550 mA (@ Tx Max Power 23dBm +0.4dB, +4.0V) @ LTE B8
O 2 vae - a2 v

26.6 x 28.0 X 2.7 (mm) (aprox. 6.8g)

Operating Temperature &

-20°C ~ +60°C / 95% (@+60°C)

Humidity

2.2.  Exterior photos

< TOP > < BOTTOM >

<Picture 2.2 WM-N500JSE Exterior photos >
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2.3.  Exterior Drawing

41.8mm

-

=)

30mm 5.7mm

—

<Picture 2.3 WM-N500JSE 2| & EMH>

2.4. Module characteristic

2.4.1. electrical characteristic

<Chart 2.4.1 electrical characteristic>

T T KR
Power Supply Voltage 34 40 42 Vv
m Power Supply Current 550 - mA

Power save mode (PSM) - 73 - UA

Traffic current IDLE = 0.79 = mA

Tx Max Power 23dBm +0.4dB, +4.0V) 450 500 550 mA

Average of power off current consumption 53 10 uA
High-level Input Voltage, CMOS 1.17 1.8 2.1 \
Low-level Input Voltage, CMOS -0.3 - 0.63 Vv
High-level Output Voltage, CMOS 1.35 = 1.8 \
Low-level Output Voltage, CMOS 0 = 0.45 Vv
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2.4.2. Reliability characteristic

<Chart 2.4.2 Reliability characteristic>

ITEM Specification

Storage Temperature -40°C to + 85°C

Operating Temperature -20°C to + 60°C
Humidity (Operating) 95%(60°C) relative humidity (non-condensing)
Vibration (Operating) 10 Hz to 100 Hz sinusoidal, 1.0G

No damages after 75cm drop over concrete floor

2.4.3. RF characteristic

<Chart 2.4.3 RF characteristic>
Condition

UL conf
DLconf —— Specification
Mod

5MHz 1 RB

1.4MHz
10MHz 1,4
: 3MHz
Maximum Output RB
S5MHz
Power NA QPSK 15MHz 1,6 +23 dBm *2.7dB
10MHz
(Class 3) RB
15MHz
20MHz 1,6
20MHz
RB
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1.4MHz
3MHz
Minimum Output 5MHz
NA QPSK 5MHz 6 RB < -40 dBm
Power 10MHz
15MHz
20MHz
+0.1ppm @ Band
58
Frequency Error S5MHz QPSK 4RB QPSK 6 RB
+0.2ppm @ Band
1,3
QPSK 1,6 RB < 17.5%
S5MHz NA
16QAM 1,5 RB < 12.5%
16QAM
Maximum Input Level 5MHz . QPSK 6 > -25.7dBm
< -102.3dBm @
Band1
< -99.3dBm @
Band3
Reference Sens. Level S5MHz QPSK 4RB QPSK 6
< -100.8dBm @
Band5
< -99.8dBm @
Band8
v' RF Spec 3GPP TS36.521 Support.
9/31 Proprietary & Confidential
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2.5. Pin Assignment
J101
BXKSFB0547YG
1 80 _aa_{
| |
HPH LD ” 2 9L 79 “ USB VBUS
EPE FEF 3 78| 18 MBHT
HPH RM g ;g g &2 GPIO T8
o L o = C sl
MIC TN3 M 7 T4l T4 £33 I2C SDA
MICTIN3™P 8 73 13 { UARTS RX
MICiIN“iP 9_5110 ﬁ ﬁ gg%ng%
MICTING M 1" 70L 10 EMG DL N
MIC BIASS 12 691 69 USB_HS DP
MIC BIAS] <&e— 13 113 68l 68 USBTHS DM
SDCZ_DATA 3 14 671 67 < USBTID.
SDC2 DATA 2 15 6666 SPT CLK
SDC2 DATA L 18 651 65 Y SPICS N
SDC2 DATA 0 i 64l 64 SPI_MOTI
SDCZ2_CIK 13 gg 293 @( SPIQ‘[ISO
SDC2~CMD HSIT DATA
EPHY RST N 20 611 61 ¥ HSICTSTE
EPHY INT N 21 60| 60 MDM JTAG SEST N
RS232 SEDN'N 2 591 59 ¢ MDM_JTAG PS EOULD
- | z 96148 UART2 CTS
24_ |24 5757 é UARTZ? RFR
25 5656 5
MDMTTAG— TS 2 s[5 URR1I-TY
MDM JTAG TDI 27 541 54 ¢ UIMl DATA
MDM _JTAG TDO 28 93 53 UIMI—CLK
MDM JTAG TRST N %g g? gﬁ UIM{PRESENT
LTE TOEX TX UERT :ﬂi b 2 UIMI RESET
LCDG%?O—%N; 32 491 49 I GRFC 2
WLAN_EN % Sy 33 133 48| 48 S GPIOT 79
SGMII TLK 4 4747 LED2 —
SGMII DATA gg 32 iﬁs PON TR{(__I} -
S 36
CBL PWR N > 4 gg 3% VREEG L11 1P
PMD RESIN N % qu
VREG L6 UIMIL ? 39 42142 VBAT
- = ||| 40 414 |||

<Picture 2.5 WM-N500JSE Pin Assignment>

2.6. 1/0O parameter definitions

<Chart 2.6 WM-N500JSE 1/0O parameter definitions >

Description

Pad attribute

Power input

Power output
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Bidirectional digital

Digital input

Digital output

Analog input

Analog output

Analog input, output

Pad voltage

Pad group 2 (SDC2); tied to VDD_P2 pins (2.85 V),

Pad group 3 (most peripherals); tied to VDD_P3 pins (1.8 V only)

Pad group 5 (UIM1); tied to VDD_P5 pins (1.8 V or 2.85 V)

Pad group 6 (UIM2 and MDIO); tied to VDD_P6 pins (1.8 V or 2.85 V)

Pad group 8 (HSIC); tied to VDD_P8 pins (1.2 V)

2.7. Pin Description

<Chart 2.7 WM-N500JSE Pin Description >

Signal Name PAD No. Voltage Functional description

42,43,44 PI 4.0V Main Power Supply

1,23,40,41,50,80 = = Ground
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1.8V Regulated Voltage for reference
VREG_L11_1P8 45 PO P3

Power Control

voltage or customer's use case

CBL_PWR_N

36

38

DI

DI

Power On Signal (Active Low)

Reset/

UART Interface
UART2_TX
UART2_RX
UART2_CTS
UART2_RFR

UART5_TX

UART5_RX

SPI Interface

55

56

58

57

76

73

DO

DI

DI

DO

DO

DI

2.85V

2.85V

2.85V

2.85V

P3

P3

UART TX

UART RX

UART CTS

UART RFR

UART TX

UART RX

SPI_CS_N

SPI_CLK

External USIM Interface

(o)}
5

(o]
w

(o))
(9]

D
o

DO

DI

DO

DO

P3

P3

P3

P3

SPI_MOSI
SPI_MISO
SPI_CS_N

SPI_CLK

VREG_L6_UIM1
UIM1_RESET
UIM1_PRESENT
UIM1_CLK

UIM1_DATA

USB Interface

39

51

52

ul
w

54

PO

DO

DI

DO

P5

P5

P3

P5

P5

External USIM Power

External USIM Reset

External USIM Detect

External USIM Clock

External USIM Data

USB_VBUS 79 Pl 5V USB Power Supply
m 67 Al = USB High speed ID
m 68 AlIO - USB High-speed differential data (-)
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USB_HS DP 69 AlIO - USB High-speed differential data (+)

SDIO Interface

SDC2_DATA3 14
SDC2_DATA2 15
SDC2_DATA1 16
SDC2_DATAO 17
SDC2_CLK 18

SDC2_CMD 19

12C Interface

P2

P2

P2

P2

P2

P2

Secure digital controller2 databit3
Secure digital controller2 databit2
Secure digital controller2 databit1
Secure digital controller2 databit0
Secure digital controller2 clock

Secure digital controller2 command

12C_SDA

~
N

12C_SCL

~
(92}

JTAG Interface

P3

P3

12C data

I2C Clock

MDM_JTAG_PS H )
MDM_JTAG_SRST_ |5
MDM_JTAG_TCK |8
MDM_JTAG_TMS |03
MDM_TAG_TDI [

MDM_JTAG_TDO 28

MDM_JTAG_TRST_ Jple]

P3

P3

P3

P3

P3

P3

P3

JTAG PSHOLD

JTAG reset for debug
JTAG clock input

JTAG mode select input
JTAG data input

JTAG data output

JTAG reset

LED2 47
GPIO_37 32
[ErrTy -
EMG_DL_N 70
GPIO_76 72
GPIO_77 71

1.8V

P3

1.8V

P3

P3

P3

GPIO for Power monitor LED control
GPIO for LED control

GPIO for RS232 shutdown

Emergency Download key input

wakeup interrupt GPIO

General GPIO

General GPIO

Woori-Net
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77 DO P3 General GPIO
48 DO P3 General GPIO
ETC
NC 9,24,37, - - No internal connection
2 - -
3 - -
4 - -
LINT_OUT2 5 = -
LINE_OUT1 6 = =
MIC_IN3_M 7 - -
MIC_IN3_P 8 = -
MIC_IN2_P 10 = =
MIC_IN2_M 11 = =
MIC_BIAS3 12 = -
ile et E ) These pins are reserved for specific
EPHY RST_N 20 application. It needs to be discussed
EPHY INT N 1 ) ) for use cases.

LTE_COEX_TX_UAR =1} _ _

LCD_1P8_EN 31 = -

33 = =
SGMII_CLK 34 = -
SGMII_DATA 35 = =
PON_TRIG 46 = =
GRFC_2 49 = -
HSIC_STB 61 = =
HSIC_DATA 62 = =
MBHC 78 = -

Woori-Net 14/31 Proprietary & Confidential
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3. Block Diagram

3.1. Application & System Block diagram

WN-N5xxxE
. = === primary
) 'WTR2965
UART2 ! [ Level |
H | shifter | GPS
External Device UARTS o
) I e | {
SPI
| e e
S — e R
I 4—
Codec Control

rih

MDM9206

WCD9330
[): CDC_I25

Audid
devices

CONTROLS CLocKs

POWER 1.8V/1.25V

6 GPIO

_ UIM1 14 LDOs o o

)

POWER KEYS

~
/

Sensors

e S ———

<Picture 3.1 WM-N500JSE Block diagram >
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4. System Interface
4.1. Modem Power supply

<Chart 4.1 WM-N500JSE Power interface >

CEY Ny T e T S
n VBAT 4.0 External Power Supply
n VBAT PI 4.0V External Power Supply
n VBAT Pl 4.0V External Power Supply

1.8V Regulated Voltage for reference voltage or

VREG_L11_1P8 AO P3
customer's use case

4.2. Modem Power Control (Power on/off)

<Chart 4.2 WM-N500JSE Power control interface >

PAD
. Signal Name Voltage(Typ.) Functional description
No.

CBL_PWR_N DI 0.8~1.0V Power On Signal (Active Low)

Woori-Net 16/31 Proprietary & Confidential
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PMD_RESIN_N DI HW Reset (Active Low)

4.3. UART Interface

UART?2 : Support AT command .

UARTS : Support Console UART.

<Chart 4.3 WM-N500JSE UART interface >

PAD
. Signal Name Functional description
No.

UART2 : Modem AT command UART

UART2_TX DO 2.85V High-speed UART transmit data output
UART2_RX DI 2.85V High-speed UART receive data input
UART2_CTS DI 2.85V High-speed UART clear to send signal
UART2_RFR DO 2.85V UART1 ready for receive signal

UARTS5 : Console UART

76 UARTS5_TX DO P3 Uart Tx

73 UART5_RX DI P3 Uart Rx

4.4. SPI Interface

<Chart 4.4 WM-N500JSE SPI interface >

m Signal Name Voltage Functional description

Woori-Net 17/31 Proprietary & Confidential




Issue Date Document Name Issued by Version

Woori-Net
2022.03.22 WM-N500JSE 15
SPI_MOSI DO P3 SPI_MOSI
SPI_MISO DI P3 SPI_MISO
SPI_CS_N DO P3 SPI_CS_N
SPI_CLK DO P3 SPI_CLK

4.5. External USIM Interface

<Chart 4.5 WM-N500JSE USIM interface >

PAD No. Signal Name - Functional description

VREG_L6_UIM1 USIM Power
UIM1_RESET DO P5 USIM Reset
UIM1_PRESENT DI P3 UIM Detection
UIM1_CLK DO P5 UIM Clock
UIM1_DATA B P5 UIM Data

4.6. USB Interface

WM-N500JSE modem supports USB2.0 HS.
<Chart 4.6 WM-N500JSE USIM interface >

m Signal Name - Voltage Functional description

79 USB_VBUS USB Power Supply

67 USB_ID Al = USB ID

USB_HS DM AlIO - High-speed USB differential data, (-) side

USB_HS_DP AlO - High-speed USB differential data, (+) side

Woori-Net 18/31 Proprietary & Confidential
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4.7. SDIO Interface

<Chart 4.7 WM-N500JSE SDIO interface >

m Signal Name - Functional description

SDC2_DATA3 Secure digital controller2 databit3
SDC2_DATA2 B P2 Secure digital controller2 databit2
SDC2_DATAT1 B P2 Secure digital controller2 databit1
SDC2_DATAO B P2 Secure digital controller2 databit0
SDC2_CLK B P2 Secure digital controller2 clock
SDC2_CMD B p2 Secure digital controllert command

4.8. 12C Interface

<Chart 4.8 WM-N500JSE 12C interface >

m Signal Name . Voltage Functional description

74 I2C_SDA 12C data

I2C_SCL B P3 12C Clock

4.9. JTAG Interface

<Chart 4.9 WM-N500JSE JTAG interface >

I T N T
n MDM_JTAG_PS_HOLD JTAG PSHOLD

n MDM_JTAG_SRST_N DI P3 JTAG reset for debug

n MDM_JTAG_TCK DI P3 JTAG clock input
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n MDM_JTAG_TMS B P3 JTAG mode select input
MDM_JTAG_TDI DI P3 JTAG data input
n MDM_JTAG_TDO DO P3 JTAG data output
n MDM_JTAG_TRST_N DI P3 JTAG reset

4.10 GPIO Interface

<Chart 4.10 WM-N500JSE GPIO interface >

m Signal Name - Voltage Functional description

- LED2 .8 GPIO for Power monitor LED control
n GPIO_37 DO P3 GPIO for LED control

n RS232_SHDN_N DO 1.8V GPIO for RS232 shutdown

EMG_DL N DI P3 Emergency Download key input
GPIO_76 DO P3 General GPIO

GPIO_77 DO P3 General GPIO

GPIO_78 DO P3 General GPIO

n GPIO_79 DO P3 General GPIO

PCB Layout Guide

5.1. PCB Layout

Woori-Net 20/31 Proprietary & Confidential
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ok ‘ )
39.2
<Picture5.1 WM-N500JSE PCB LAND PATTERN >
5.2. CMJ Connector Specification

| 2 |
0.3
a == I :
4 Y
z'ﬁg 1 d ;

3

A

1T

8

5
F‘

: 4 N7 g
:El NANZR 7
™
A | i C.l El H N|
0.6 | |“|_ﬁ. EEE -
RECOMMENDED F'ATTERNl
12005 _, . 1.05+0.05
(7Y
S
3| o
<Picture5.2 Gigalane iit, CMJ-S01-501 >
Woori-Net 21/31
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5.3. 80 Pin Connector Specification

A _@Recommended PC board pattern
340, 1 . (mounting pad layout T
0.50+0, 05 0.50+0.D5 1,85 = 0.50%0.05_,.0.50+0.05
1l 0.2d+0.b3 - 2.E510.05
5 oot
o~ d-1 3 RN O
i J 'E_*_ © <. S 11 LI S S| .
ieeBicd o E i R ek
R ‘ (LU —
D ' § ! Tl 0. 12540 05
. 0.30%0.05
Lot No. o.12%0.03 ol Bty 08
imensTon
hn‘g'n?;cts A B
1C 5.50 2.00
12 6.00 2.50
14 6.50 3.00
16 7,00 3.50
18 T7.50 4,00
20 8.00 4.50
22 8.b50 5,00
24 8.00 5.50
28 g.50 6.00
30 [0.50 | 7.00 o
34 11.5¢ | 8.00 o ©
40 13.00 9.50 —e il _‘| r_ o
50 15.50112.00 < =
60 18.00 [14.50 : :
70 . 120.50 1 17.00 | A¥K6FOCB00Y AXKBFOOSOGY
<80 23.00 1 19.B50> header used header used
100 28.00 1 24.50 Setting drawling
<Picture5.3 PANASONIC iit, AXK5F80547YG : Socket>

5.4. 80 Pin Connector Specification
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A . Recommended. PC board pattern
B {nounting pad lavout)
1.25 3 {TOP VIEW)
. 50+£0. 05 j | 0.50£0L.05 o 0.50£0.05,,,0.50£0.05
il 0.40z0l 03 ‘gl’_'n“ U.‘ESiU.DS \
S, 2
= == o
HHHH: B 5 [ —1= 9 R
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<Picture5.4 PANASONIC iit, AXK6F80347YG : Header>

5.5. Insert nut & screw

3.2

[;

screw spec.: M1.4X3.0 D2.5 T0.5 Machine
<Picture5.5 Insert nut & screw >
-EOD-
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6. User Guide

6.1 Power supply

u7 MEKK2016T1ROM

8 2 L10
VIN > —1 PVIN SW YV > VPH_PWR
L 72 avin
c40 5 Fe
6 |EN 1
TouF g MODE  PGND [—
PAD  AGND
R57

OR TLV62065

< Picture 6.3 Power Source example >

The module utilizes a single regulated power rail of DC typical 4.0V. The 4.0V power rail source must support to
550mA or more current. The module power must be supported to an independent power source. Noise, leakage

current of output voltage and protection circuit should be considered when designing the power source.

6.2 Power On Key

Picture 6.4.1 is power on sequence. CBL_PWR_N(pin 36) signal is an Active Low input that is used to turn on/off the
module. When the input signal is Low for more than 0.5 sec while the module is turned off, the Module will be
turned on. Conversely, When the input signal is Low for more than 1.5 sec while the module is turned on, the

Module will be turned off.
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<Picture6.2.1 >

Tact type switch can be used to the module Power on/off design Power Key. Connect the switch to the CBL_PWR_N

pin as shown in Picture 6.4.2.

SW1

O ¢ {T> CBLPWRN

<Picture6.2.2 >

When CBL_PWR_N pin is high input signal for 0.5 sec or 1.5 sec, it must be designed using a N-ch TR or

FET to turn on/off the power. Refer to the picture 6.4.3.

CBL_PWR_N pin has internally 0.8V~ 1.0V pull-up.

CBL_PWR_N

PWR_ON

<Picture6.2.3 >

To design a power on without using power key or GPIO control, connect a pull-down resistor to CBL_PWR_N pin. In

this case, the module does not operate in PSM mode.
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6.3 UART Level Shifter

UART voltage level of the Module is 1.8V and 2.85V. It is recommended that UART Level shifter has control

pin(enable/disable).

6.4 USIM Socket

UIM1_PRESENT pin(pin 52) is used to detect the insertion and removal for a SIM device in the SIM
socket. When the SIM is inserted, the UIM1_PRESENT pin will transition from a logic 1 to a logic O state.

It is recommended to ESD protection IC as TVS diode.

R353 , ) DNI > UIM1_PRESENT

VREG_L6_UIM1

J355

350 -4RRNE S
3 AR
20K

R352

C1__Jvce

C2 _|RsT
UIM1_RESET §< Ca

UINM1_CLK CLK
- C4 4 |RESERVED

.
G5 IGND

| ’7

| Go\PP SIM-AF135-084
C8 o_|RESERVED

UIM1_DATA <&

SW__[sw

GND
GND

[a]a)a]
222
000

o[t
Q|00

G5

I

ESD9B5.0ST5G
G1

ESD9B5.0ST5G
SOD973

D357 144 ESDIB5.0ST5G
SOD973
SOD-973

<Picture6.4 >
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6.5 USB connection

USB_VBUS pin, USB_DP pin and USB_DM pin must be connected for a debugging purpose even if not

used by the end application and USB interface.

It is recommended that the input signal of USB_VBUS is capable of on/off control in order to minimize

the current consumption of the module. When USB VUSB input signal is supplied, sleep mode cannot be

entered. When not in sleep mode, the current consumption is from 20mA to 30mA.

It is recommended to connect common mode ESD to USB interface lines.

The impedance of USB differential trace is 90 Q.

o "\

8 % USB_VBUS
¢ USB_DM
2 USB_DP

, : USB_ID

6 \_/

<Picture6.5 >
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6.6 Antenna Block

The Module has Main LTE Antenna connector and GPS Antenna connector.

GPS ANT

€
Eg g Dad)
l--' + SO EDEn &
N
aooooooo dle) Primary ANT
[ ] oooooooooo a
l#JDDDDDDDDDDDD
OooooooOoDOODOOO
OooooooOoOoOoOOoOoOOO0
DDDDDDDDDDD
oooo oooo
oooo - oooo
DDQDDDDDUDD
oooo oooo
ooooooooOoOoOoOoOOD0
ooooopoooOOoOoOOOoOOO
OooooooooooOOOO
oooooooOoOoOoOOoOoOOO0
ooooooooooooO

‘ TMISE V1.0 16.04.01 ®

<Picture6.6 >

6.7 Status LED

Two GPIOs(pin 42, pin 32) are for LED control. LED control circuit must be designed using TR or FET for

sink current.
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6.8 Wakeup interrupt GPIO

—

<Picture6.7 >

w

When the input signal is Low while the module is in sleep mode, the Module will be wake-up.

EMG_DL_N pin(pin 70) has internally 1.8V pull-up.

When ENG_DL_N pin is high input signal(over 1.8V), it must be designed using a N-ch TR or FET to turn on/off the

power.

WAKE_UP_GPIO RIDAAAR
1005

6.9 Emergency download

EMG_DL_N pin(pin 70)=0 forces the module to Emergency download mode.

A8

EN

Q4
KRC4o4v L2

<Picture6.8>

5 NC

EMG_DL_N

BATT_ID
PMD_MPPO1_AD

HW_ADC

After boot, EMG_DL_N pin(pin A8) can be used for wakeup GPIO.

Woori-Net

29/31

Proprietary & Confidential




. Issue Date Document Name Issued by Version
Woori-Net

2022.03.22 WM-N500JSE 15

EMG_DL_N pin must be connected to TP or switch.

EMG_DL_N < 1 [SA - B4 e
CH
2 3
S A S_B
<Picture6.9>
6.10 JTAG
VREG_L11_1P8 »
C491 ,, 100NF |
'”}7 T UTAGA91
1 3 35 20
2 19
MDM_JTAG_TRST N (¢ 2L 10 (19
MDM_JTAG_TDI 3 8 —
MDM_JATG_TMS ‘ 7
MDM JTAG TCK 2 5 1 18|16
MDM_JTAG RTCK 2 s 6 15 }3
MDM JTAG_TDO - [
MDM_JTAG_SRST N % s [ 13
O R i
MDM_JTAG_PS_HOLD (& RA91 A pp DNI &« VREG_L11_1P8

<Picture6.10>

6.1 RESET

Asynchronous PMD_RESIN_N pin(pin 38), active low. Whenever this pin is active, the modem will
immediately be placed in a Power On reset condition. PMD_RESIN_N pin has internally 1.8V pull-up.
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PMD_RESIN_N  High(1.8V)

Low |  —

| 2.5s

Power High
Low ............... U ........................................

120s | |

<Picture6.11>
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