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Features

@ Fully Compatible with the 1ISO 118982 Standard ~o 3 ~ g 1s

@ Certified “ Authentication on CAN Transceiver

Conformance (d1.1)” GNDL 2 8 = [ 7 ] can
@® High Speed (up to 1 Mbit/s) Ve [ 3 30 6 ] canL
o Ideally. Suited for }2 V and 24 V Industrial and RxD[ 4 [ 5 ] Vier
Automotive Applications

® Low EME CommonMode Choke is No Longer Required
@ Differential Receiver with Wide CommonMode

Range ( 35 V) for High EMS

® No Disturbance of the Bus Lines with an Unpowered Node
® Transmit Data (TxD) Dominant Timeout Function

® Thermal Protection

@ Bus Pins Protected Against Transients in an Automotive
Environment

® Silent Mode in which the Transmitter is Disabled

® Short Circuit Proof to Supply Voltage and Ground

® Logic Level Inputs Compatible with 3.3 V Devices

® These are PbFree Devices*

Description

The AMIS-30660 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 common?mode voltage range of the receiver inputs, the AMIS-30660 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.
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Table 1. TECHNICAL CHARACTERISTICS

Symbol Parameter Conditions Min Max Unit
VGANH DC Voltage at Pin CANH 0 < Vg <5.25 V; No Time Limit -45 +45 \%
VeanL DC Voltage at Pin CANL 0 < Vgg <5.25 V; No Time Limit -45 +45 Vv
Vo(dif) (bus_dom) Differential Bus Output Voltage in 425 Q <R T<60Q 1.5 3 V

B Dominant State
tpd(rec—dom) Propagation Delay TxD to RxD See Figure 6 70 245 ns
tpd(dom-rec) Propagation Delay TxD to RxD See Figure 6 100 245 ns
CwM-range Input Common-Mode Range for Guaranteed Differential Receiver Threshold -35 +35 A"
Comparator and Leakage Current
VeM-peak Common-Mode Peak See Figures 7 and 8 (Note 1) -500 500 mV
VeM-step Common-Mode Step See Figures 7 and 8 (Note 1) -150 150 mV
1. The parameters Vgy—peak and Vom-step guarantee low electromagnetic emission.
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Figure 1. Block Diagram
Table 2. PIN LIST AND DESCRIPTIONS
Pin Name Description
1 TxD Transmit data input; low input — dominant driver; internal pull-up current
2 GND Ground
3 Ve Supply voltage
4 RxD Receive data output; dominant transmitter — low output
5 VREF Reference voltage output
6 CANL Low-level CAN bus line (low in dominant mode)
7 CANH High-level CAN bus line (high in dominant mode)
8 S Silent mode control input; internal pull-down current
WWW.SZTDBDT.COM
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Table 3. ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Min Max Unit
Vco Supply Voltage -0.3 +7 \
VGCANH DC Voltage at Pin CANH 0<Vgp<5.25V, -45 +45 \

No Time Limit
VeaNL DC Voltage at Pin CANL 0<Vgc<5.25V; -45 +45 \'

No Time Limit
VTxD DC Voltage at Pin TxD -0.3 | Vgc+0.3 \'
VaxD DC Voltage at Pin RxD -0.3 | Vgc+0.3 \'
Vg DC Voltage at Pin S -0.3 Voo + 0.3 \)
Vief DC Voltage at Pin VRgr -0.3 Voo + 0.3 \)
Viran(GANH) Transient Voltage at Pin CANH (Note 2) -150 +150 \)
Viran(CANL) Transient Voltage at Pin CANL (Note 2) -150 +150 \
Vesd Electrostatic Discharge Voltage at All Pins (Note 3) -4 +4 kV

(Note 5) -500 +500 \Y
Latchup Static Latchup at All Pins (Note 4) 100 mA
Tstg Storage Temperature -55 +155 °C
Tamb Ambient Temperature -40 +125 °C
Taira Maximum Tunction Temperature -40 +150 G

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.

2. Applied transient waveforms in accordance with ISO 7637 part 3, test pulses 1, 2, 3a, and 3b (see Figure 4).

3. Standardized human body model ESD pulses in accordance to MIL883 method 3015.7.

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

5. 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 In Free Air 150 K/W
Package
Rith(vj-s) Thermal resistance from Junction-to-Substrate of Bare Die In Free Air 45 K/W
(! IN ouT 60 Q 60 Q
O—Pf—{ sv-reg T
-L I 47 nF
_l L Veo Vop L
) ) s 3
—»18 5 CANH |
CAN
RxD =
CAN 4 AMIS 5 | Vref BUS
controller 30660
TxD 6 CANL
! 60 Q 60 Q
2 -
PC20040918.2 GND ( GND _—I_ 47 nF

Figure 2. Application Diagram
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FUNCTIONAL DESCRIPTION

Operating Modes

The behavior of AMIS-30660 under various conditions is
illustrated in Table 5 below. In case the device is powered,
one of two operating modes can be selected through Pin S.

Table 5. FUNCTIONAL TABLE OF AMIS-30660 (X = DON'T CARE)

vcc Pin TxD PinS Pin CANH Pin CANL Bus State Pin RxD

475Vt0o 525V 0 0 (or Floating) High Low Dominant 0

475Vt0 525V X 1 Vec/ 2 Vee /2 Recessive 1

475Vto 525V 1 (or Floating) Voo !/ 2 Voo /2 Recessive 1

Voo < PORL (Unpowered) X X 0V < CANH 0V <CANL < Recessive 1
<Vge Voo

PORL < Vg <475V >2V X 0V < CANH 0V < CANL < Recessive 1
<Vee Vee

High-Speed Mode

If Pin S is pulled low (or left floating), the transceiver is
in its high—speed mode and 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 line outputs are optimized to give extremely low
electromagnetic emissions.

Silent Mode

In silent mode, the transmitter is disabled. All other IC
functions continue to operate. The silent mode is selected by
connecting Pin S to V¢ and can be used to prevent network
communication from being blocked, due to a CAN
controller which is out of control.

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 is reduced. All other
IC functions continue to operate. The transmitter off-state
resets when Pin TxD goes high. The thermal protection

circuit is particularly necessary when a bus line
short—circuits.

TxD Dominant Time-out Function

A TxD dominant time—out timer circuit prevents the bus
lines from 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 tqom, the transmitter is disabled, driving
the bus into a recessive state. The timer is reset by a positive
edge on Pin TxD.

Fail-Safe Features

A current-limiting circuit protects the transmitter output
stage from damage caused by an 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 3). Pin TxD is pulled high internally should the
input become disconnected.
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Definitions

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

ELECTRICAL CHARACTERISTICS

Table 6. DC AND TIMING CHARACTERISTICS
(Voo = 4.75 V10 5.25 V; Tjyne = -40°C to +150°C; Ryt = 60 Q unless specified otherwise.)

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

| Symbol | Parameter Conditions Min | Typ Max Unit |
SUPPLY (Pin Vcg)
lcc Supply Current Dominant; Vrxp=0V 25 45 65 mA
Recessive; V1xp = Voo 2 4 8
lccs Supply Current in silent mode Vs = Vo 2 4 8 mA
TRANSMITTER DATA INPUT (Pin TxD)
ViH High-level input voltage Qutput recessive 2.0 - Vce+0.3 v
ViL Low-level input voltage QOutput dominant -0.3 - +0.8 \%
I High-level input current V1xD = Voo -1 0 +1 uA
i Low-level input current Vixp =0V -75 —-200 -350 uA
Gi Input capacitance Not tested - 5 10 pF
MODE SELECT (Pin S)
ViH High-level input voltage Silent mode 2.0 - Vgo+0.3 A%
ViL Low-level input voltage High-speed mode -0.3 - +0.8 \Y
i1 High-level input current Vg=2V 20 30 50 nA
I Low-level input current Vg=08V 15 30 45 uA
RECEIVER DATA OUTPUT (Pin RxD)
VoH High-level output voltage Irxp = - 10 mA 0.6 x 0.75 x V
Vee Vee
VoL Low-level output voltage Irxp =6 MA 0.25 0.45 \%
REFERENCE VOLTAGE OUTPUT (Pin V)
VRer Reference output voltage —-50 pA < lyggr < +50 uA 0.45x 0.50 x 0.55x \%
Vee Vee Vee
VREF oM Reference output voltage for full common -35V <Vpanu< +35Y, 0.40 x 0.50 x 0.60 x v
- mode range -35V <VpanL < +35V Voo Voo Veo
BUS LINES (Pins CANH and CANL)
Vo(reces)(CANH) Recessive bus voltage at pin CANH V1xp = Vg, no load 2.0 2.5 3.0 A%
Vo(reces)(CANL) Recessive bus voltage at pin CANL V1xp = Vg no load 2.0 2.5 3.0 A%
lo(reces) (CANH) Recessive output current at pin CANH -35V < VganH <435V, -2.5 - +2.5 mA
0V <Vgg <525V
lo(reces) (CANL) Recessive output current at pin CANL -35V < VpoanL < +35 V; -2.5 - +2.5 mA
0V <Vgg <5.25V
Vo(dom) (CANH) Dominant output voltage at pin CANH Vrxp =0V 3.0 3.6 4.25 v
Vo(dom) (CANL) Dominant output voltage at pin CANL Vrxp =0V 0.5 1.4 175 \%
Vo(dif) (bus) Differential bus output voltage Vrxp = 0 V; dominant; 1.5 225 3.0 v
(VeanH - Veany) 425Q <RT<60Q
V1D = Vg recessive; -120 0 +50 mV
No load
lo(sc) (CANH) Short circuit output current at pin CANH VeanH =0V, Vrp =0V -45 -70 -95 mA
lo(sc) (CANL) Short circuit output current at pin CANL V canL = 36V, Vryp =0V 45 70 120 mA
WWW.SZTDBDT.COM
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Table 6. DC AND TIMING CHARACTERISTICS
(Voc = 4.75 V10 525 V; Tjyne = -40°C to +150°C; Ryt = 60 Q unless specified otherwise.)

Symbol Parameter Conditions | Min | Typ Max | Unit |
BUS LINES (Pins CANH and CANL)
Vidif) th) Differential receiver threshold voltage -5V <VeanL < +10V,; 0.5 0.7 0.9 A%
-5V <VganH < +10V;
See Figure 4
Vihem(dif) (th) Differential receiver threshold voltage for -35V < VpoanL <435V 0.25 0.7 1.05 \'%
high common-mode -35V < VganH < +35V,
See Figure 4
Vidify (hys) Differential receiver input voltage hyster- -5V <VeanL<+10V; 50 70 100 mV
esis -5V <VganH < +10V;
See Figure 4
Ri(cm)(CANH) Common-mode input resistance at pin 15 25 37 K&
CANH
Ri(em) (cANL) Common-mode input resistance at pin 15 25 37 KQ
CANL
Ritem)(m) Matching between pin CANH and pin Veand = VeanL -3 0 +3 %
CANL common-mode input resistance
Ri(dif) Differential input resistance 25 50 75 KQ
Ciicant) Input capacitance at pin CANH V1xD = Vi not tested 7.5 20 pF
Ciicany Input capacitance at pin CANL V1xD = Ve not tested 7.5 20 pF
Ciaif) Differential input capacitance V1xD = Vi not tested 3.75 10 pF
ILICANH) Input leakage current at pin CANH Voo =0V, VoanH =5V 10 170 250 uA
ILicAND) Input leakage current at pin CANL Voo =0V, VeanL =5V 10 170 250 uA
VeM-peak Common-mode peak during transition See Figures 7 and 8 -500 500 mV
from dom — rec or rec — dom
VeM-step Difference in common-mode between See Figures 7 and 8 -150 150 mV
dominant and recessive state
POWER-ON-RESET (POR)
PORL POR level CANH, CANL, Vgt in tri- 22 3.5 45 \Y
state below POR level
THERMAL SHUTDOWN
Titsd) Shutdown junction temperature 150 | 160 180 | °C |
TIMING CHARACTERISTICS (see Figures 5 and 6)
ta(TxD-BUSON) Delay TxD to bus active V=0V 40 85 130 ns
td(TxD-BUSOff) Delay TxD to bus inactive V=0V 30 60 105 ns
td(BUSON-RxD) Delay bus active to RxD V=0V 25 55 105 ns
taBUSOH-RxD) Delay bus inactive to RxD V=0V 65 100 135 ns
tpd (rec-dom) Propagation delay TxD to RxD from V=0V 70 245 ns
recessive to dominant
td(dom-rec) Propagation delay TxD to RxD from V=0V 100 245 ns
dominant to recessive
tdom(TxD) TxD dominant time for time out Vixp=0V 250 450 750 us
WWW.SZTDBDT.COM
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MEASUREMENT SEUPS AND DEFINITIONS

+5V
L 100 nF VCC
1 s
£ CANH I
TxD 4 l_
—» 1 nF
AMIS- 5 EEF Transient
30660 Generator
jotd 9 1nF
6 |
l CANL -
8 2
20 pFT s GND
Figure 3. Test Circuit for Automotive Transients
VRxD
R— g GaSTE R High
A Y
< < > Low
: Hysteresis i
05 e Vi(dif) (hys)
Figure 4. Hysteresis of the Receiver
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6
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8 2
20 pF ‘ S GND

Figure 5. Test Circuit for Timing Characteristics
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Figure 6. Timing Diagram for AC Characteristics
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-L—‘ | 300 30 Q
V
4 2z REF
20 pF S GND 47 nF

(PO‘—
=

Figure 7. Basic Test Set-up for Electromagnetic Measurement
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Figure 8. Common-Mode Voltage Peaks (see Measurement Setup)
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Order information

) Marking
Order Number Package Package Quantity On The park Temperature
AMIS30660CANH6G -TUDI SOP8 Tape,Reel,2500 AMIS30660CANH6G A0°C - 125°C
AMIS30660CANHZRG-TUDI SOP8 Tape,Reel,2500 AMIS30660CANH2RG

WWW.SZTDBDT.COM
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! 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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