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Features

® Wakeup (WU) Over Bus

® Voltage Source via VSPLIT Pin for Stabilizing the
Recessive Bus Level (Further EMC Improvement)

@ Ideal Passive Behavior when Supply Voltage is Removed
® Extremely Low Current Standby Mode

® Compatible with the ISO 11898 Standard (ISO 118982,
1ISO118985 and SAE J2284)

® High Speed (up to 1 Mbps)

@ Ideally Suited for 12 V and 24 V Industrial and Automotive
Applications

® Extremely Low Current Standby Mode with

Wakeup via the Bus

® Low EME CommonMode Choke is No Longer Required
@ Differential Receiver with Wide CommonMode Range
(35V) for High EMS

® Transmit Data (TxD) Dominant Timeout Function

® Thermal Protection

® Bus Pins Protected against Transients in an Automotive
Environment

® Power Down Mode in which the Transmitter is Disabled
® Bus and VSPLIT Pins Short Circuit Proof to Supply
Voltage and Ground

® Logic Level Inputs Compatible with 3.3 V Devices

® These are PbFree Devices

Description

G992t
—SINV

The AMIS42665 CAN transceiver is the interface between a controller area network (CAN) protocol
controller and the physical bus and may be used in both 12 V and 24 V systems. The transceiver
provides differential transmit capability to the bus and differential receive capability to the CAN

controller.

Due to the wide commonmode voltage range of the receiver inputs, the AMIS42665 is able to
reach outstanding levels of electromagnetic susceptibility (EMS). Similarly, extremely low
electromagnetic emission (EME) is achieved by the excellent matching of the output signals.

The AMIS42665 is a new addition to the CAN highspeed transceiver family and offers the following

additional features:
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Table 1. TECHNICAL CHARACTERISTICS
Symbol Parameter Conditions Min Max Unit
Vee Power Supply Voltage 4.75 5.25 \%
VsTg DC Voltage at Pin STB -0.3 Vee V
V1xD DC Voltage at Pin TxD -0.3 Veo Vv
VRxD DC Voltage at Pin RxD -0.3 Vee V
VeaNH DC Voltage at Pin CANH 0 < Ve <5.25 V; No Time Limit -35 +35 V
VeanL DC Voltage at Pin CANL 0 < Ve <5.25 V; No Time Limit -35 +35 V
VspuT DC Voltage at Pin Vgpy 1 0 < Vg <5.25V; No Time Limit -35 +35 V
Vo (dif) (bus_dom) Differential Bus Output Voltage in 425Q <R 1<60Q 1.5 a \%
- Dominant State
CM-range Input Common-Mode Range for Guaranteed Differential Receiver Threshold -35 +35 \%
Comparator and Leakage Current
VeM-peak Common-Mode Peak See Figures 11 and 12 -500 500 mV
Cioad Load Capacitance on IC Outputs 10 pF
tpd(rec—dom) Propagation Delay TxD to RxD See Figure 7 90 230 ns
thd(dom-rec) Propagation Delay TxD to RxD See Figure 7 90 245 ns
Ty Junction Temperature -40 150 °C
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Figure 1. Block Diagram
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TYPICAL APPLICATION
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Figure 2. Application Diagram

Table 2. PIN LIST AND DESCRIPTIONS

CAN
BUS

Pin Name Description
1 TxD Transmit Data Input; Low Input — Dominant Driver; Internal Pullup Current
2 GND Ground
3 Vee Supply Voltage
4 RxD Receive Data Output; Dominant transmitter — Low Output
5 VspuT Common-Mode Stabilization Output
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
WWW.SZTDBDT.COM
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Table 3. ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Min. Max. Unit
Vco Supply Voltage -0.3 +7 V
VcANH DC Voltage at Pin CANH 0 < Vge < 5.25 V; No Time Limit -50 +50
VeANL DC Voltage at Pin CANL 0 < Vg < 5.25 V; No Time Limit -50 +50 V
VspuiT DC Voltage at Pin Vgp| |1 0 < Ve < 5.25 V; No Time Limit -50 +50 \
V1D DC Voltage at Pin TxD -0.3 Vee + 0.3 V
VRxD DC Voltage at Pin RxD -0.3 Vee + 0.3 V
Vst DC Voltage at Pin STB -0.3 Voo + 0.3 A
Viran(GANH) Transient Voltage at Pin CANH Note 1 -300 +300 V
Viran(CANL) Transient voltage at Pin CANL Note 1 -300 +300 \%
Viran(vSPLIT) Transient Voltage at Pin Vgpy T Note 1 -300 +300 V
Vesd(CANL/ Electrostatic Discharge Voltage at CANH and Note 2 -8 +8 kV
CANHN/SPLIT) CANL Pin Note 4 -500 +500 v
Vesd Electrostatic Discharge Voltage at All Other Pins Note 2 -5 +5 kv

Note 4 -500 +500 V
Latch-up Static Latch-up at all Pins Note 3 120 mA
Tstg Storage Temperature -55 +150 G
Tamb Ambient Temperature -40 +125 °C
Ta Maximum Junction Temperature -40 +170 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.

1. Applied transient waveforms in accordance with ISO 7637 part 3, test pulses 1, 2, 3a, and 3b (see Figure 5).

2. Standardized human body model electrostatic discharge (ESD) pulses in accordance to MIL883 method 3015.7.
3. Static latch—up immunity: Static latch-up protection level when tested according to EIA/JESD78.

4. Standardized charged device model ESD pulses when tested according to EOS/ESD DS5.3-1993.

Table 4. THERMAL CHARACTERISTICS

Symbol Parameter Conditions Value Unit
Rith(vj-a) Thermal Resistance from Junction-to—Ambient in SOIC-8 Package In free air 145 KW
Rih(vj-s) Thermal Resistance from Junction-to-Substrate of Bare Die In free air 45 K/w

FUNCTIONAL DESCRIPTION

AMIS-42665 provides two modes of operation as illustrated in Table 5. These modes are selectable through pin STB.

Table 5. OPERATING MODES

Pin RXD
Mode Pin STB Low High
Normal Low Bus Dominant Bus Recessive
Standby High Wake-up Request Detected No Wake-up 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 extremely 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 terminated to ground and supply current is reduced to a
minimum, typically 10 uA. When a wake—-up request is

WWW.SZTDBDT.COM
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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 tgyye, the RxD pin is driven low by the
transceiver to inform the controller of the wake—up request.
Split Circuit

The VsprT Pin is operational only in normal mode. In
standby mode this pin is floating. The Vgpy 7 is connected
as shown in Figure 2 and its purpose is to provide a stabilized
DC voltage of 0.5 x V¢ to the bus avoiding possible steps
in the common-mode signal therefore reducing EME. These
unwanted steps could be caused by an unpowered node on
the network with excessive leakage current from the bus that
shifts the recessive voltage from its nominal 0.5 x V¢
voltage.
Wake-up

When a valid wake—up (dominant state longer than tgps)
is received during the standby mode the RxD pin is driven
low. Wake—up behavior in case of a permanent dominant —
due to, for example, a bus short — represents the only
difference between the circuit sub—versions listed in the
Ordering Information table. It is depicted in Figures 3 and 4.
When the standby mode is entered while a dominant is
present on the bus, the “unconditioned bus wake-up”
versions will signal a bus—wakeup immediately after the
state transition (seen as a High-level glitch on RxD). The
other version (differing purely by a metal-level
modification in the digital part) will signal bus—wakeup only
after the initial dominant is released. In this way it’s ensured,
that a CAN bus can be put to a low—power mode even if the
nodes have a level sensitivity to RxD pin and a permanent
dominant is present on the bus.

CANH

T

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 160°C. Because the
transmitter dissipates most of the power, the power
dissipation and temperature of the IC are reduced. All other
IC functions continue to operate. The transmitter off—state
resets when Pin TxD goes high. The thermal protection
circuit is particularly needed when a bus line short circuits.

TxD Dominant Time-out Function

A TxD dominant time—out 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 tdom(TxD), the transmitter is disabled,
driving the bus into a recessive state. The timer is reset by a
positive edge on Pin TxD. See Figure 10.

This TxD dominant time-out time (tgom(TxD)) defines the
minimum possible bit rate to 40 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.

The pins CANH and CANL are protected from
automotive electrical transients (according to ISO 7637; see
Figure 5). 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
V¢ supply be removed.
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*Even if bus dominant signals longer than tdbus are echoed on RxD, the transceiver
stays in standby mode until STB is released.

Figure 3. AMIS42665TJAA1/3 Wake-up Behavior
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*On this derivative, bus dominant signals longer than tqp,s are echoed on RxD after the bus passed through
a recessive time following the trigger of STB. The transceiver stays in standby mode until STB is released.

Figure 4. AMIS42665TJAA6 Wake-up Behavior
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Definitions

All voltages are referenced to GND (Pin 2). Positive
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ELECTRICAL CHARACTERISTICS

currents flow into the IC.

CHARACTERISTICS V¢ = 4.75 V t0 5.25 V; T = —40°C to +150°C; Ry = 60 Q unless specified otherwise.

Symbol Parameter Conditions | Min | Typ | Max | Unit |
SUPPLY (PIN Vce)
lcc Supply Current Dominant; Vryp =0V 45 65 mA
Recessive; V1yp = Voo 4 8
lccs Supply Current in Standby Mode Ty max = 100°C 10 15 uA
TRANSMITTER DATA INPUT (PIN TxD)
Vi High-Level Input Voltage Output Recessive 2.0 - VS% + Vv
ViL Low-Level Input Voltage Qutput Dominant -0.3 - +0.8 \
Iy High-Level Input Current V1wD = Voo -5 0 +5 uA
IiL Low-Level Input Current V1o =0V -75 -200 -350 uA
G; Input Capacitance Not Tested - 5 10 pF
TRANSMITTER MODE SELECT (PIN STB)
Vi High-Level Input Voltage Standby Mode 2.0 - Vg% + \%
ViL Low-Level Input Voltage Normal Mode -0.3 - +0.8 Vv
Iy High-Level Input Current Vst = VCe -5 0 +5 uA
I Low-Level Input Current Vgt =0V -1 -4 -10 uA
Gi Input Capacitance Not Tested - 5 10 pF
RECEIVER DATA OUTPUT (PIN RxD)
loh High-Level Output Current Vo =0.7 x Vo -5 -10 -15 mA
lo) Low-Level Output Current Vo=0.3 x Ve 5 10 15 mA
BUS LINES (PINS CANH AND CANL)
Vo(reces) (norm) Recessive Bus Voltage V1xD = Vcc; No Load 2.0 25 3.0 \'%
Normal Mode
Vo reces) (stby) Recessive Bus Voltage V1xD = Vee; No Load -100 0 100 mV
Standby Mode
lo(reces) (CANH) Recessive Output Current at Pin CANH -35V <VeanH <+35 V; -2.5 - +2.5 mA
0V<Vgc<525V
lo(reces) (CANL) Recessive Output Current at Pin CANL -35V < VganL < +35 V; -2.5 - +2.5 mA
0V<Vgc<525V
ILICANH) Input Leakage Current to Pin CANH Vec=0V; -10 - +10
VeanL =VeanH =5V
ILicANL) Input Leakage Current to Pin CANL Ve =0V, -10 - +10
VeanL = Veann =5V
Vo(dom) (CANH) Dominant Output Voltage at Pin CANH V1o =0V 3.0 3.6 4.25
Vo(dom) (CANL) Dominant Output Voltage at Pin CANL V10 =0V 0.5 1.4 1.75 \'%
Vo(dif) (bus_dom) Differential Bus Output Voltage V1xp = 0 V; Dominant; 1.5 2.25 3.0 \%
- (VeanH - Veand) 425Q <RT<60Q
Vo(dif) (bus_rec) Differential Bus Output Voltage V1yp = Voo Recessive; -120 0 +50 mV
(Vcann — Veany) No Load
lo(sc) (CANH) Short Circuit Output Current at Pin CANH VeanH =0V; Vr,p=0V -45 -70 -120 mA
WWW.SZTDBDT.COM
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CHARACTERISTICS V¢ = 4.75 V10 5.25 V; T = -40°C to +150°C; R = 60 Q unless specified otherwise.

Symbol Parameter Conditions | Min | Typ | Max | Unit |
BUS LINES (PINS CANH AND CANL)
lo(sc) (CANL) Short Circuit Output Current at Pin CANL VeanL =36 V; Vrp=0V 45 70 120 mA
Viidif th) Differential Receiver Threshold Voltage -5V <VeanL<+12V; -5V 0.5 0.7 0.9 \%
(see Figure 6) < VoanH <+12V;
Vihem(dif) (th) Differential Receiver Threshold Voltage for -35V < VeanL < +35V; 0.40 0.7 1.00 \"
High Common-Mode (See Figure 6) -35V < VoanH < +35 V;
Vi(dify (hys) Differential Receiver Input Voltage -35V < VcanL < +35V; 50 70 100 mV
Hysteresis (see Figure 6) -35V <VoanH < +35 V;
Ri(cm) (CANH) Common-Mode Input Resistance at Pin 15 26 37 kQ
CANH
Ri(em) (canL) Common-Mode Input Resistance at Pin 15 26 37 kQ
CANL
Ri(cm) (m) Matching Between Pin CANH and Pin VCANH = VCANL -3 0 +3 %
CANL Common Mode Input Resistance
Ri(dif) Differential Input Resistance 25 50 75 kQ
Ciicann) Input Capacitance at Pin CANH VTyp = Vec; Not Tested 7.5 20 pF
Ciicany Input Capacitance at Pin CANL V1 = Vee: Not Tested 7.5 20 pF
Ciai Differential Input Capacitance V1yxp = Ve Not Tested 3.75 10 pF
COMMON-MODE STABILIZATION (PIN VspL 1)
VspuT Reference Output Voltage at Pin Vsp 1 Normal Mode; 0.3x - 0.7 X
-500 pA < Igp T < 500 nA Vee Voo
IspLT(i) VspL T Leakage Current Standby Mode -5 +5 uA
IspLIT (im) Vspp T Limitation Current Normal Mode -3 +3 mA
POWER-ON-RESET (POR)
PORL POR Level CANH, CANL in 22 35 45 \%
Tri-State Below POR Level
THERMAL SHUTDOWN
Ty(sd) Shutdown Junction Temperature | 150 | 160 | 180 | °C |
TIMING CHARACTERISTICS (see Figures 7 and 8)
td(TxD-BUSON) Delay TXD to Bus Active C; = 100 pF Between CANH 40 85 105 ns
to CANL
td(TxD-BUSoff) Delay TXD to Bus Inactive C; =100 pF Between CANH 30 60 105 ns
to CANL
td(BUSON-RXD) Delay Bus Active to RXD Ca =15pF 25 55 105 ns
td(BUSOff-RXD) Delay Bus Inactive to RXD Cixg = 15 pF 40 100 105 ns
tod(rec-dom) Propagation Delay TXD to RXD from C; =100 pF Between CANH 90 230 ns
Recessive-to—Dominant to CANL
td(dom-rec) Propagation Delay TXD to RXD from C; = 100 pF Between CANH 90 245 ns
Dominant-to-Recessive to CANL
td(stbo-nm) Delay Standby Mode to Normal Mode 5 7.5 10 us
tabus Dominant Time for Wake-up via Bus 0.75 25 5 us
tdom (TxD) TxD Dominant Time for Time Out Vixp =0V 300 650 1000 us
Baudrate Communication Speed Achievable 40k M bps
WWW.SZTDBDT.COM
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MEASUREMENT SETUPS AND DEFINITIONS
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Order information

) Marking
Order Number Package Package Quantity On The park Temperature
AMIS42665TJAATRG-TUDI SOP8 Tape,Reel,2500 AMIS42665TJAATRG -40°C - 125°C

WWW.SZTDBDT.COM

12 , 14




Package SOP8
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1
]
i
)
|
! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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