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H7344

High Speed Low Power CAN, CAN FD Transceiver

Features

Compatible with ISO 11898-2:2016
Specification for Loop Delay Symmetry up to 5 Mbps

Vio pin on H7344-3 Version Allowing Direct Interfacing with
3V to5 V Microcontrollers

® Very Low Current Standby Mode with Wake—up via the Bus
® [ ow Electromagnetic Emission (EME) and High Electromagnetic

Immunity

Very Low EME without Common-mode (CM) Choke

No Disturbance of the Bus Lines with an Un—powered Node
Transmit Data (TxD) Dominant Timeout Function

Under All Supply Conditions the Chip Behaves Predictably
Very High ESD Robustness of Bus Pins, >8 kV System ESD Pulses
Thermal Protection

Bus Pins Short Circuit Proof to Supply Voltage and Ground
Bus Pins Protected Against Transients in an Automotive
Environment

These are Pb—free Devices

Quality

Wettable Flank Package for Enhanced Optical Inspection
NCV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AEC-Q100
Qualified and PPAP Capable

Typical Applications

Automotive
Industrial Networks
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SOIC-8

H7344xy= Specific Device Code
X=-o0rA
y=0o0r3
- = long filter time
A = short filter time

PIN ASSIGNMENT
TxD 0Hd o STB
GND o CANH
Ve ™ O CANL
RxD o NC ()
Vio (-3)
(Top View)
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Figure 1. H7344-0 Block Diagram
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Figure 2. H7344-3 Block Diagram
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TYPICAL APPLICATION
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Figure 3. Application Diagram H7344-0
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Figure 4. Application Diagram H7344-3

Table 1. PIN FUNCTION DESCRIPTION

Pin Name Description
1 TxD Transmit data input; low input = dominant driver; internal pull-up current
2 GND Ground
3 Vee Supply voltage
4 RxD Receive data output; dominant transmitter = low output
5 NC Not connected. On H7344-0 only
5 Vio Digital Input / Output pins and other functions supply voltage. On H7344-3 only
6 CANL Low-level CAN bus line (low in dominant mode)
7 CANH High-level CAN bus line (high in dominant mode)
8 STB Standby mode control input; internal pull-up current

@+86-769-22857832 &3 huixin@hxkj.hk


http://www.onsemi.com/

Hoanll [/ cosegn

FUNCTIONAL DESCRIPTION

Operating Modes
H7344 provides two modes of operation as illustrated
in Table 2. These modes are selectable through pin STB.

Table 2. OPERATING MODES

Pin STB Mode Pin RxD

Low Normal Low when bus High when bus
dominant recessive

High Standby Follows the bus High when no
when wake-up wake-up

detected request detected

Normal Mode

In the normal mode, the transceiver is able to
communicate via the bus lines. The signals are transmitted
and received to the CAN controller via the pins TxD and
RxD. The slopes on the bus lines outputs are optimized to
give low EME.

Standby Mode

In standby mode both the transmitter and receiver are
disabled and a very low-power differential receiver
monitors the bus lines for CAN bus activity. The bus lines
are biased to ground and supply current is reduced to a
minimum, typically 10 uA. When a wake—up request is
detected by the low—power differential receiver, the signal
is first filtered and then verified as a valid wake signal after
a time period of tyake filt, the RxD pin is driven low by the
transceiver (following the bus) to inform the controller of
the wake—up request.

Wake-up

When a valid wake—up pattern (phase in order
dominant — recessive — dominant) is detected during the
standby mode the RxD pin follows the bus. Minimum length
of each phase is twake filt — see Figure 5.

Pattern must be received within tyake o to be recognized
as valid wake—up otherwise internal logic is reset.
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Figure 5. H7344 Wake-up Behavior
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Overtemperature Detection

A thermal protection circuit protects the IC from damage
by switching off the transmitter if the junction temperature
exceeds a value of approximately 180°C. Because the
transmitter dissipates most of the power, the power
dissipation and temperature of the IC is reduced. All other
IC functions continue to operate. The transmitter off—state
resets when the temperature decreases below the shutdown
threshold and pin TxD goes high. The thermal protection
circuit is particularly needed when a bus line short circuits.

TxD Dominant Timeout Function

A TxD dominant timeout timer circuit prevents the bus
lines being driven to a permanent dominant state (blocking
all network communication) if pin TxD is forced
permanently low by a hardware and/or software application
failure. The timer is triggered by a negative edge on pin TxD.
If the duration of the low-level on pin TxD exceeds the
internal timer value tgom(TxD), the transmitter is disabled,
driving the bus into a recessive state. The timer is reset by a
positive edge on pin TxD.

This TxD dominant timeout time tgom(Txp) defines
the minimum possible bit rate to 17 kbps.

Fail Safe Features

A current-limiting circuit protects the transmitter output
stage from damage caused by accidental short circuit
to either positive or negative supply voltage, although
power dissipation increases during this fault condition.

Standby undervoltage on VCC pin prevents the chip
sending data on the bus when there is not enough VCC
supply voltage by entering standby mode. Undervoltage
detection on VIO pin (H7344-3 version only) also
causes transition to standby mode. Switch—off undervoltage
detection level on supply pin(s) forces transceiver to
disengage from the bus until the supply is recovered. After
supply is recovered TxD pin must be first released to high to
allow sending dominant bits again. Recovery time from
undervoltage detection is equal to td(stb—nm) time.

The pins CANH and CANL are protected from
automotive electrical transients (according to ISO 7637; see
Figure 7). Pins TxD and STB are pulled high internally
should the input become disconnected. Pins TxD, STB and
RxD will be floating, preventing reverse supply should the
VCC supply be removed.

Vo Supply Pin
The Vio pin (available only on H7344-3 version)

should be connected to microcontroller supply pin. By using
V1o supply pin shared with microcontroller the I/O levels
between microcontroller and transceiver are properly
adjusted. See Figure 4. Pin Vig also provides the internal
supply voltage for low—power differential receiver of the
transceiver. This allows detection of wake—up request even
when there is no supply voltage on pin Vcc.
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ELECTRICAL CHARACTERISTICS

Definitions
All voltages are referenced to GND (pin 2). Positive
currents flow into the IC. Sinking current means the current

is flowing into the pin; sourcing current means the current
is flowing out of the pin.

ABSOLUTE MAXIMUM RATINGS

Table 3. ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Min Max Unit
Vsup Supply voltage Vg, Vio -0.3 +6 \Y
VGANH DC voltage at pin CANH 0 < Ve < 5.25 V; no time limit -42 +42
VGcANL DC voltage at pin CANL 0 < Vg < 5.25 V; no time limit -42 +42 \
VGANH-CANL DC voltage between CANH and CANL -42 +42 Y
Vio DC voltage at pin TxD, RxD, STB -0.3 +6 \
VesdHBM Electrostatic discharge voltage at all pins, (Note 1) -8 +8 kV
Component HBM
VesdCDM Electrostatic discharge voltage at all pins, (Note 2) -750 +750 \Y%
Component CDM
VesdIEC Electrostatic discharge voltage at pins CANH and (Note 3) -8 +8 kV
CANL, System HBM (Note 4)
Vschaff Voltage transients, pins CANH, CANL. According test pulses 1 -100 \Y
to 1ISO7637-3, Class C (Note 4)
test pulses 2a +75 \%
test pulses 3a -150 Vv
test pulses 3b +100 \%
Latch-up Static latch-up at all pins (Note 5) 150 mA
Tstg Storage temperature -55 +150 °C
Ty Maximum junction temperature -40 +170 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality

should not be assumed, damage may occur and reliability may be affected.

1. Standardized human body model electrostatic discharge (ESD) pulses in accordance to EIA-JESD22. Equivalent to discharging a 100 pF
capacitor through a 1.5 k< resistor.

2. Standardized charged device model ESD pulses when tested according to AEC-Q100-011

3. System human body model electrostatic discharge (ESD) pulses in accordance to IEC 61000-4-2. Equivalent to discharging a 150 pF
capacitor through a 330 Q resistor referenced to GND.

4. Results were verified by external test house.

5. Static latch—up immunity: Static latch-up protection level when tested according to EIA/JESD78.

Table 4. THERMAL CHARACTERISTICS

Parameter Symbol Value Unit

Thermal characteristics, SOIC-8 (Note 6)
Thermal Resistance Junction-to-Air, Free air, 1SOP PCB (Note 7) Roga 131 °C/W
Thermal Resistance Junction-to-Air, Free air, 252P PCB (Note 8) Reua 81 °C/wW

6. Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for Safe
Operating parameters.

7. Values based on test board according to EIA/JEDEC Standard JESD51-3, signal layer with 10% trace coverage.

8. Values based on test board according to EIA/JEDEC Standard JESD51-7, signal layers with 10% trace coverage.
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ELECTRICAL CHARACTERISTICS

Table 5. ELECTRICAL CHARACTERISTICS Ve =4.75V105.25V; V)o = 2.810 5.25 V; T; = -40 to +150°C; R.1 = 60 Q,
Cpt =100 pF, C4 not used, Cryp = 15 pF unless specified otherwise.

Symbol Parameter | Conditions | Min | Typ | Max | Unit |
SUPPLY (Pin V¢e)
Vee Power supply voltage (Note 9) 4.75 5 5.25 \%
lcc Supply current Dominant; V14p = Low 20 45 70 mA
Recessive; V14p = High 1.9 5 10 mA
lccs Supply current in standby mode Ty <100°C, (Note 10) - 10 15 uA
Vuvbco)stby) | Standby undervoltage detection Vg pin 3.5 4 4.3 \'%
Vuvbvee)swofy | Switch—off undervoltage detection Ve pin 2.0 2.3 2.6 \
Vio SUPPLY VOLTAGE (Pin V|g) Only for H7344-3 version
Vio Supply voltage on pin V|o 2.8 - 5.5 \
lios Supply current on pin V|g in standby mode Ty <100°C, (Note 10) - - 11 uA
lccs Supply current on pin Vg in standby Ty <100°C, (Note 10) - 0 4.0 uA
mode
llonm Supply current on pin Vg during normal Dominant; Vy4p = Low 0.45 0.65 0.9 mA
mode Recessive; V14p = High 0.32 0.43 0.58
Vuvbpvio Undervoltage detection voltage on V|g pin 2.0 23 2.6 \%

TRANSMITTER DATA INPUT (Pin TxD)

ViH High-level input voltage Output recessive 2.0 - - \%
ViL Low-level input voltage Output dominant - - 0.8 \%
i1 High-level input current V1D = Vec/Vio -5 0 +5 uA
IR Low-level input current V1xp=0V -300 -150 -75 uA
Ci Input capacitance (Note 10) - 5 10 pF
TRANSMITTER MODE SELECT (Pin STB)
Vi High-level input voltage Standby mode 2.0 - - \Y
VL Low-level input voltage Normal mode - - 0.8 \%
I High-level input current Vsts = Vec/Vio -1 0 +1 uA
IR Low-level input current Vstg=0V -15 - -1 uA
Ci Input capacitance (Note 10) - 5 10 pF
RECEIVER DATA OUTPUT (Pin RxD)
loH High-level output current Normal mode -8 -3 -1 mA
Vexp = Vec/Vio - 04V
loL Low-level output current VRxp = 0.4V 1 6 12 mA
BUS LINES (Pins CANH and CANL)
lo(rec) Recessive output current at pins CANH -27 V < VganH, VoanL < 32V, -5 - +5 mA
and CANL Normal mode
I Input leakage current 0 Q < R(Vgg to GND) < 1 MQ -5 0 +5 uA

VeanL = VoanH =5V

Vo(rec)(CANH) Recessive output voltage at pin CANH Normal mode, V1yp = High; 2.0 25 3.0 \%
R_t and C,1 not used

Vo(rec)(CANL) Recessive output voltage at pin CANL Normal mode, V1yp = High; 2.0 25 3.0 \%
R.t and C.1 not used

Vo (off) (CANH) Recessive output voltage at pin CANH Standby mode; -0.1 0 0.1 \%
Rt and Cyt not used

@+86-769-22857832 53 huixin@hxkj.hk



http://www.onsemi.com/

Hoanll [/ cosegn

Table 5. ELECTRICAL CHARACTERISTICS V¢ =4.75V105.25 V; Vg = 2.810 5.25 V; T = -40 to +150°C; R.1 = 60 Q,
Cr1 =100 pF, C4 not used, Cryp = 15 pF unless specified otherwise.

| Symbol | Parameter | Conditions | Min | Typ | Max | Unit |
BUS LINES (Pins CANH and CANL)
Vo(off) (CANL) Recessive output voltage at pin CANL Standby mode; -0.1 0 0.1 \%
R_t and C.1 not used
Vo (off)(diff) Differential bus output voltage Standby mode; -0.2 0 0.2 \%
(VeanH - Veand) Rt and Cy not used
Vo(dom)(CANH) Dominant output voltage at pin CANH V1xp = 0 V; t < tgom(TxD); 2.75 3.5 4.5 \%
50 Q<R T<65Q
Vo(dom)(CANL) Dominant output voltage at pin CANL Vixp=0V;t< tdom(TxD); 0.5 15 2.25 \%
50 Q<R T<65Q
Vo (dom) (diff Differential bus output voltage V1xp = 0 V; dominant; 1.5 2.25 3.0 \Y;
(VeanH - VeanD) 45Q<RT<65Q
Vo (dom) (diff)_arb Differential bus output voltage during Rt =2.24 kQ (Note 10) 15 - 5.0 \%
B arbitration (VcanH — VcanL)
Vo(rec)(diff) Differential bus output voltage V1xp = High; recessive; no load -50 0 +50 mV
(VeanH - Veany)
Vo(dom)(sym) Dominant output voltage driver symmetry Rt =60Q; Cq =4.7 nF; 0.9 1.0 1.1 Vee
(VeanH + Vean) TxD = square wave up to 1 MHz
lo(sc)(CANH) Short circuit output current at pin CANH -3V <VganH <+18V -100 -70 1.5 mA
lo(sc)(CANL) Short circuit output current at pin CANL -3V <VeoanL <+36V -15 70 100 mA
Vi(rec)(dif)_NM Differential input voltage range Normal or Silent mode; -3.0 - 0.5 \%
- recessive state -12V < VcanH,
VeanL £ +12 V; no load
Vi(rec)(diff)_LP Standby or Sleep mode; -3.0 0.4 Y
h -12V < Veanh,
VeanL £ +12 V; no load
Vi(dom) (diff)_NM Differential input voltage range Normal or Silent mode; 0.9 - 8.0 \%
- dominant state -12V < VcaNH:
VeanL < +12V; no load
Vi(dom) (diff)_LP Standby or Sleep mode; 1.05 8.0 \%
- -12V < Veanh,
VeanL £ +12V; no load
Vi(diff)(th) NORM Differential receiver threshold voltage in -12V<VeoanL £+12V; 0.5 - 0.9 \%
- normal mode -12V<VoanH < +12V
Viifythy Norm H | Differential receiver threshold voltage in -30V <VganL <435V, 0.4 - 1.0 \%
B - normal mode, extended range -30V <VgaNH < +35V
Vi(diff)th)_STDBY Differential receiver threshold voltage in -12V<VeoanL £+12V; 0.4 - 1.05 \%
- standby mode -12V<VeanH < +12V
Ri(cm)(CANH) Common-mode input resistance at pin -2V <VeaNH 47 Y, 15 26 37 kQ
CANH -2V <VoanL 47V
Ri(cm)(CANL) Common-mode input resistance at pin -2V <VoaNH 47 Y, 15 26 37 kQ
CANL -2V <VoanLS$+7V
Ri(cm)(m) Matching between pin CANH and pin VcanH = VeanL =+5 V -1 0 +1 %
CANL common mode input resistance
Ri(dif) Differential input resistance -2V <VeaNH S 47V, 25 50 75 kQ
-2V <VeoanLS$+7V
Ciicann) Input capacitance at pin CANH V1xp = High; (Note 10) - 7.5 20 pF
Ciicany) Input capacitance at pin CANL V1xp = High; (Note 10) - 7.5 20 pF
Ci(diff Differential input capacitance V1xp = High; (Note 10) - 3.75 10 pF
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Table 5. ELECTRICAL CHARACTERISTICS V¢ =4.75V105.25V; V|g = 2.810 5.25 V; T = -40 to +150°C; R 1 = 60 Q,
Cpt =100 pF, C4 not used, Cryp = 15 pF unless specified otherwise.

Symbol Parameter Conditions | Min | Typ | Max |Unit|
TIMING CHARACTERISTICS

td(TxD-BUSON) Delay TxD to bus active - 75 - ns
td(TxD-BUSOf) Delay TxD to bus inactive - 85 - ns
td(BUSON-RXD) Delay bus active to RxD - 24 - ns
td(BUSOf-RxD) Delay bus inactive to RxD - 32 - ns
tpd_dr Propagation delay TxD to RxD dominant to 50 100 210 ns
recessive transition
tpd_rd Propagation delay TxD to RxD recessive 50 120 210 ns
to dominant transition
td(sto-nm) Delay standby mode to normal mode 5 11 20 us
twake_filt Filter time for wake-up via bus H7344A version 0.15 _ 1.8 us
tgwakerd Delay to flag wake event Valid bus wake-up event 0.5 2.6 6 us
(recessive to dominant transitions)
tawakedr Delay to flag wake event Valid bus wake-up event 0.5 2.6 6 us
(dominant to recessive transitions)
twake_to Bus time for wake-up timeout Standby mode 1 - 10 ms
tdom(TxD) TxD dominant time for timeout V1xp = Low; Normal mode 1 - 10 ms
tBit(RxD) Bit time on RxD pin tgiy(rxp) = 900 ns 400 - 550 ns
tgiy(rxD) = 200 ns 120 - 220 ns
tBit(vi(diff) Bit time on bus (CANH — CANL pin) tgit(Txp) = 500 ns 435 - 530 ns
tgit(rxp) = 200 ns 155 - 210 ns
AtRec Ze:eeci\jet; :[i(?)i(r;?_styBT(\rr/:ii:f})/) tgitrxp) = 500 ns -65 - +40 ns
B tgit(Txp) = 200 ns -45 - +15 ns
THERMAL SHUTDOWN
Ty(sd) Shutdown junction temperature Junction temperature rising | 160 | 180 | 200 | °C |

9. In the range between VUVD(VCC)(stby) and 4.75 V and from 5.25 V to 6 V the chip is fully functional; some parameters may be outside of
the specification.
10. Values based on design and characterization, not tested in production
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MEASUREMENT SETUPS AND DEFINITIONS
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Table 6. ISO 11898-2:2016 Parameter Cross-Reference Table

ISO 11898-2:2016 Specification H7344
Datasheet
Parameter Notation Symbol
Dominant output characteristics
Single ended voltage on CAN_H VeAN_H Vo(dom) (CANH)
Single ended voltage on CAN_L Vean_ L Vo(dom) (CANL)
Differential voltage on normal bus load Vit Vo(dom)(diff
Differential voltage on effective resistance during arbitration Vit Vo(dom)(diff)_arb
Differential voltage on extended bus load range (optional) Vpitt Vo (dom) (diff
Driver symmetry
Driver symmetry Vsym Vo(dom)(sym)

Driver output current

Absolute current on CAN_H lcaN_H lo(sC)(CANH)

Absolute current on CAN_L lcan_ L lo(sc)(cANL)

Receiver output characteristics, bus biasing active

Single ended output voltage on CAN_H VeaN_H Vo(rec)(CANH)
Single ended output voltage on CAN_L VCAN_L Vo(rec)(CANL)
Differential output voltage Vit Vo(rec)(diff)

Receiver output characteristics, bus biasing inactive

Single ended output voltage on CAN_H VCAN_H Vo (off) (CANH)
Single ended output voltage on CAN_L Vean_ L Vo(off) (CANL)
Differential output voltage Vit Vo (off) (diff

Optional transmit dominant timeout

Transmit dominant timeout, long tdom tdom(TxD)

Transmit dominant timeout, short tdom NA

Static receiver input characteristics, bus biasing active

Recessive state differential input voltage range Vpift Vi(rec)(diff)_NM

Dominant state differential input voltage range Vit Vi(dom) (diff)_NM

Static receiver input characteristics, bus biasing inactive

Recessive state differential input voltage range Vpift Vi(rec)(diff)_LP

Dominant state differential input voltage range Vpitt Vi(dom)(diff)_LP

Receiver input resistance

Differential internal resistance Rpiff Riiff)
Single ended internal resistance RCAN_H Ri(cm)(CANH)
Roan_L Ri(cm)(CANL)

Receiver input resistance matching

Matching a of internal resistance mR Ricm)(m)

Implementation loop delay requirement

Loop delay tLoop tod rd
tpd_dr

Optional implementation data signal timing requirements for use with bit rates above 1 Mbit/s and up to 2 Mbit/s

Transmitted recessive bit width @ 2 Mbit/s tBit(Bus) tBit(vi(diff)

Received recessive bit width @ 2 Mbit/s tBit(RXD) tBit(RxD)
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Table 6. ISO 11898-2:2016 Parameter Cross—-Reference Table

Parameter Notation Symbol

Receiver timing symmetry @ 2 Mbit/s AtRec AtRec

Optional implementation data signal timing requirements for use with bit rates above 2 Mbit/s and up to 5 Mbit/s

Transmitted recessive bit width @ 5 Mbit/s tBit(Bus) tBit(vi(difn)
Transmitted recessive bit width @ 5 Mbit/s tBit(RXD) tBit(RxD)
Received recessive bit width @ 5 Mbit/s AtRec Atgec
Maximum ratings of Vcan_H, Vcan_L and Vpist
Maximum rating Vpjs Vit VCANH-CANL
General maximum rating Voan Hand Veoan L VCAN H VCANH

- B VCANiL VeanL
Optional: Extended maximum rating Vcan_H and Vean L VAN H NA

Vean_L

Maximum leakage currents on CAN_H and CAN_L, unpowered

Leakage current on CAN_H, CAN_L lcaN_H I
lcan_L

Bus biasing control timings

CAN activity filter time, long tFilter twake_filt
CAN activity filter time, short tFilter twake_filt
Wake-up timeout, short twake NA
Wake-up timeout, long twake twake_to
Timeout for bus inactivity (Required for selective wake—up implementation only) tsilence NA
Bus Bias reaction time (Required for selective wake—-up implementation only) tBias NA

ORDERING INFORMATION (High Speed Low Power CAN, CANFD Transceiver)

Temperature
Part Number Long FT [Short FT| Vio | NC Range Package
H7344D10 X X
H7344D13 X X
40°C to +150°C SOIC-8
H7344AD10 X X
H7344AD13 X X
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Mechanical Dimensions
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 1.750 0.069
Al 0.030 0.230 0.002 0.020
A2 1.300 1.500 0.051 0.039
b 0330 0.450 0014 0.01%
c 0.180 0.250 0.007 0.010
D 4700 5.100 0.185 02Mm
El 3.700 4.100 0.146 0.161
E 5.800 6.200 0228 0244
e 1.270(BSC) 0.030(BSC)
L 0400 0.800 0.016 0.031

©+86-769-22857832 53 huixin@hxkj.hk






