Protocol Conversion Module ®
TD5(3)USPCAN Series M O RN S U N

Isolated UART/SPI T to CAN Module FEATURES

Built-in high efficiency isolated power supply

Two-port isolation test voltage (3kVDC)

UART baud rate up to 921.6kbps

SPI rate up to 1.5Mbps

CAN baud rate rate up to TMbps

Supporting transparent conversion, fransparent tape
identification conversion, custom protocol conversion

® Supports two-way data communication between
UART/SPI and CAN inferface

Operating ambient temperature range: - 40°C to + 85C

The bus supports maximum 110 nodes

Set isolation and ESD bus protection in one

The main function of TD5(3)USPCAN series is fo convert UART/SPI signal info CAN bus differential level fo realize signal inferface expansion
and isolation. TD5(3)USPCAN is a communication conversion moadule that integrates microprocessor, CAN fransceiver, power isolafion and
signal isolaftion.

The product is compatible with UART/SPI inferface, can be directly embedded info the device with UART/SPI inferface, and expands more
CAN communication inferface on UART/SPI device fo realize data communication between UART/SPI device and CAN bus neftwork.

C € RoHS

Selection Guide

Static Maximum

Power UART Baud SPI Rate Can Baud Number of
Certification Part No. . Current (mA) = Operating
input (VDC) (Max) Current (mA) rate (bps) (Mbps) rate (bps) Nodes
TD3USPCAN 33 35 110 300 - 921600 0-15 5k- 1M 110
CE
TD5USPCAN 5 35 105 300 - 921600 0-15 5k- 1M 110

Absolute Limits

ltem Operating Conditions Min. Typ. Max. Unit
Supply Volt 3.3V series - - 3.6 VDO
Ul oltage
PRY © 5.0V series - - 55
Pin Soldering Temperature Soldering spot is 1.5mm away from _ _ 300 c

case for 10 seconds

Input Specifications
ltem Symbol Min. Typ. Max. Unit
TD3USPCAN Power Supply Input Voltage vee 3.15 3.3 3.45
TDSUSPCAN Power Supply Input Voltage 4.75 5.0 5.25
High-level Vi 2.31 - 5 VvDC
TXD Logic Level
Low-level Vi 0 - 0.99
High-level Vo 2.75 - --
RXD Logic Level
Low-level Vou - - 0.4
Serial Interface Standard UART interface

Time Specifications”

ltem Symbol Min. Typ. Max. Unit
Reset Low Hold Time trsT_HoLD 100 - - us
Initialization Wait Time Tinm_warr 3 - - ms
UART Frame Interval® TFRAM_INTER_UART 10*n / fewk_varr - - S
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SPI Frame Interval TFRAM_INTER_SPI 40 - us
SPI State Switching Operation Delay tswircH_war 50 - us
State Hold Time after SPI Write Operation twRITE_HOLD 5 - us
Waiting Time Read Configuration 160 -

after Read Configuration tcre _war 3 - ms
Configuration Verify Product Identification 3 -

Note: (1) Timing diagram with reference to Figure 1 ~ Figure 5
(2) n is the number of UART frame interval characters actually configured by the user.

| Output Specificatons

ltem Symbol Unit
Dominant Level = CANH Vob)cAnH 2.75 3.5 4.5
(Logic 0) CANL Viomean 05 1.5 2
Recessive Level = CANH VorRcANH 2 2.5 3
(Logic 1 CANL Viorcan 2 2.5 3 VDC
Differential Level Dominant Level (Logic 0) | Vit 1.5 3

Recessive Level (Logic 1) | Vairo -0.05 0.05
Bus Pin Maximum Withstand Voltage Vx -36 - +36
Load Resistance Differential R 45 60 65 Q
Input Impedance Differential Rait 40 - 100 k@

CAN Bus Interface

Meets ISO/DIS 11898-2 standard Twisted-pair output

ltem Operating Conditions Value

Isolation Test Eii:‘gceﬂéi?rgm ﬁi‘:’ 1 min., 3KVDC

Insulation Resistance At 500vDC 1000M @ (CAN bus - others)
Operating Temperature -40C to +85C
Transportation and Storage Temperature -50C o+ 105°C

Operating Humidity Non-condensing 10% - 90%

Mechanical Specifications

Case Material WH9100-F (UL94 V-0)
Package DIP24
Weight 11.49Cyp.)

Cooling Method

Free air convection

Electro agne’nc Compatibility (EMC)

IEC/EN 61000-4-2 Contact+2kV/ Airt4kV Perf. Criteria B
EFT IEC/EN 61000-4-4 +2kV Perf. Criteria B
Immunity
Surge IEC/EN 61000-4-5 +2kV(line to ground) Perf. Criteria B
Cs IEC/EN 61000-4-6 3Vr.m.s Perf. Criteria A

Note: Only for the CAN communication port, CANH, CANL or CGND, the CAN bus port is left floating during the test.
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TD5(3)USPCAN Series
Working Sequence Diagram
trst_HoLD
I | I
I | I
I\ t
\ | 1/ I
I | I
I
: : TinT_warr \:/ Proper functioning
I N N
I 1
Fig. 1 Reset timing diagram
TFRAM_IN'I'ER_UAIRT TFRAM_INTER_U/-‘\RT TFRAM_INTER_UAIRT
Data 2 Data 3 Data 4 Data 5 Data 6
Frame 1 | | Frame 2

Fig. 2 UART frame interval
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Fig. 4 SPI state switching
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SPI mainframe write function

(o8]

towncH war
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SCK —{ CLK H CLK H CLK }—H—{ CLK I
Mos! Data 1 Data2 Data3 Data |
64 |
LI E I Y
Write the configuration command frame

Fig. 5 Write configuration

Application Precautions

. Carefully read and follow the instructions before use; contact our technical support if you have any question;

Do not use the product in hazardous areas;

Use only DC power supply source for this product. 220V AC power supply is prohibited;

It is strictly forbidden to disassemble the product privately in order to avoid product failure or malfunction.

Hot-swap is not supported.

Affer-sales service

1. Factory inspection and quality control are strictly enforced before shipping any product; please contact your local representative or
our technical support if you experience any abnormal operation or possible failure of the module;

2. The products have a 3-year warranty period, from the date of shipment. The product will be repaired or exchanged free of charge
within the warranty period for any quality problem that occurs under normal use.

‘

SEENERN

Design Reference

1. SPI to CAN hardware circuit

When using the SPI to CAN function, the MODE pin needs to be tied high. The SPI interface of the MCU is connected to the SPI interface of
the TD5(3)USPCAN. At the same time, the MCU needs to provide GPIO connection with RST, INT, CTLO and CTL1 pins to realize effective
monitoring and control of TD5(3)USPCAN. If the TD5(3)USPCAN needs to be configured through the MCU, an additional GPIO is required to
connect to the CFG pin. Figure 6 and Figure 7 are the reference circuits of TD3USPCAN and TDSUSPCAN, respectively.

33v |—1 vec CGF (24 GPIO1 sov j—1 vee CGF |24 GPIO1
—2| eno MiSO [23 MISO j—2| eno MO [23 MIsO
|05>: 3| RsT MOSI |22 MOsI |°5>: 3| RsT MOsl |22 MOSI
4| ™o SCK |21 sCK 4| o scK |21 scK
5| RXD INT |20 GPIO2 5| RXD INT |20 GPIO2
33v || mopE cno fio GPIO3 33y || MoDE cno o GPIO3
oayy—2] em SsEL [18 SSEL oayy—2f cm SSEL 18 SSEL
104¢¢ GPIO4 104 & GPIoa
105 <é GPIO5 105 << GPIOS
10 10
()] CGND ()] CGND
- 3av — N aav —
CANbus | D canbus @ CANL
— —
12| CANH 12| CANH
@ 3.3vMCU @ 3.3vmcu
TD3USPCAN TD5USPCAN
Fig. 6 Fig. 7

2. UART to CAN hardware circuit
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When using the UART to CAN function, the MODE pin needs to be tied low. The UART of the MCU is connected to the UART interface of
the TD5(3)USPCAN, and a GPIO is connected to the RST pin. If the TD5(3)USPCAN needs to be configured through the MCU, an

additional GPIO is required to be connected to the CFG pin. Figure 8 and Figure 9 are the reference circuits of TD3USPCAN and
TDSUSPCAN, respectively.

veel 1 1 CFG (24 1 cre |24
] sav  sav p—1 veo F—<Kio2 veell lsav sv p—4 voo 2 o2
GND| 2
F—1n 2] enp MISO (23 GNPl 2| eno MISO |23
GPIOT) 3 3| RST MOsl |22 GPIO1 [ 3 al RsT Mosl |22
™0 |4 4| ™o scK |21 ™0 |4 4| ™0 SCK [21
RXD | 5 5| RO INT |20 RXD | 5 5| RXD INT |20
6 cro |19
GPIO2| 6 ;>‘02 i MODE GPIO2[ 6 ;>|02 i 6| MODE Clo he
3.3V MCU 7| cm SSEL [18 3.3V MCU 7| cu SSEL |18
) 10| cenp ) 10| cenD
11| CANL 11| CANL
CANBUS | @ CANBUS |
S 12| CANH o 12| cANH
TD3USPCA TDSUSPCAT
Fig. 8 Fig. 9

3. Recommended port protection circuit

___24|CGF vee

_ 23| MISO GND

22| mo8I RST S -
__21]sCK ™ |4

20| INT RO |5

__19icmo MODE | 6

=

SSEL cm |7

GND

CANL |——

CANH

TDS(3)USPCAN

Q
Rterminal

Note: Ground shield of twisted wire pair reliably.
Recommended components and values:

Component | Recommended part, value Component Recommended part, value

R3 mMQ R1. R2 2.7Q/2W

Cc1 1nF, 2kV D1. D2 1N4007

™ ACM2520-301-2P D3 SMBJ30CA

GDT B3DO90L TVS1 SMBJ5. 0A (TD3USPCAN) /SMBJ6. 5A (TD5SUSPCAN)
Cc2 10uF, 25V Rterminal 120Q

When the module is used in applications with harsh environment, it can be susceptible to large energy like lightning strike, efc. in
which case, it is essential fo add an adequate protection circuit to the CAN signal ports to protect the system from failure and maintain
a reliable bus communication. Figure 10 provides a recommended protection circuit design for high-energy lightning surges, with a
degree of protection related to the selected protection device. Parameter description lists a set of recommended circuit parameters,
which can be adjusted according to the actual application situation. Also, when using the shielded cable, the reliable single-point
grounding of the shield must be achieved.

Note: The recommended components that will change the Specifications of Bus Pin Maximum Withstand Voltage by D3 and its
values is a general guideline only. It must be verified for the actual user’s application. We recommended using PTC’s for R1 and R2 and
to use fast recovery diodes for D1 and D2.

4. Recommended networking mode
The CAN bus generally uses a linear wiring method. The maximum number of nodes per network is 110, the longest communication
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distance of the universal module is 10km, and the high-speed support minimum baud rate is Skbps. Figure 11 is a schematic diagram of
the recommended networking.

Note: The communication distance of the bus is related to the communication speed and its field application. It can be designed according to the actual
application and reference standard. We recommended the use of a twisted pair or shielded twisted pair as the communication cable and it should be
kept away from any sources of interference. For long-distance communication, the terminal resistance value needs to be selected in accordance with the
communication distance, the cable impedance and the number of nodes.

Sensors, controllers, etc.

- o w4
...l |1 -
i LPC11C14 LPC2119 { P87C591 STM32F103
TDS(3)USPCAN TD5(3)USPCAN TDS@IUSPCAN | .. ... TD5(3)USPCAN
Maximum branch 12 11 110 1p 11 10 12 11 l]o 12 11 llo
distance 0.3m Shield
A o _ /\
CAN L
Terminating Terminating
resistor 120 ¢ resistor 1202
CAN_H
\Vi R \/
Up to 110 CAN nodes can be connected The longest distance
to a single CAN-bus network of the bus is 10km The shield is grounded
at a single point
Fig.11

4.Precautions
1) TD5USPCAN and TD3USPCAN are for 3.3V TIL level only (not compatible with 5V).

5. For additional information, please refer to our application note on www.mornsun-power.com

Dimensions and Recommended Layout
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THIRD ANGLE PROJECHO@E}
@1.00 [@0.039]\
2 | 7 .
o‘ |
= ; 24 23 22 21 20 19 18
o Fron‘ View | T I I
s I | Top View |
CTTTTT0T 107 & : : :
(8]
Q | |
JL S It 2 4 6 7 1011t 1
@0.50 [@0.020] =
& IRAARGASERARE
o
31.60 [1.244] = Note: Grid 2.54*2.54mm
27.94 [1.100] —
in—-Oul
Pin Mark Function
o o o o oo 5 o
é‘ 1234567 101112 = 1 vCC Input Power+
g 2 2 GND GND
g '5 3 RST Reset Pin
5 -+~ —— Bottom View —— -|—- = 4 TXD UART Send Pin
aV) (<] 5 RXD UART Receive Pin
L los 235 918 2 6 MODE Mode Control Pin
i @ % 2 s &|e 7 CTL1 SPI Master Control Pin 1
+ 10 CGND |lsolated Power Output CGND
‘—L2.54 [0.100] i CANL CANL Pin
12 CANH CANH Pin
18 SSEL SPI Chip Select Pin
19 CTLO SPI Master Control Pin 0
Note: 20 INT Slave Feedback Pin
Unit: mmlinch] 21 SCK SPI SCK Pin
: : 22 MOSI SPI MOSI Pin
Pin tion tolerance: +0.10[+0.004
section tolerance: +0.10[+0.004] 23 MISO SPI MISO Pin
General tolerance: +0.25[+0.010] 24 CFG Configuration Pin

Notes:
1. For additional information on Product Packaging please refer to www.mornsun-power.com. The Packaging bag number: 58210008;

2. Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25C, humidity<75%RH with nominal
input voltage and rated output load;

3. Allindex testing methods in this datasheet are based on company corporate standards;

The above are the performance indicators of the product models listed in this datasheet. Some indicators of non-standard models will
exceed the above requirements. For details, please contact our technical staff;

5.  We can provide product customization service, please contact our technicians directly for specific information;

Products are related to laws and regulations: see "Features” and "EMC";

7. Our products shall be classified according to 1ISO14001 and related environmental laws and regulations, and shall be handled by
qualified units.

MORNSUN Guangzhou Science & Technology Co., Ltd.

Address: No. 5, Kehui St. 1, Kehui Development Center, Science Ave., Guangzhou Science City, Huangpu District, Guangzhou, P. R. China
Tel: 86-20-38601850 Fax: 86-20-38601272 E-mail: info@mornsun.cn www.mornsun-power.com
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