Features

¢ Atmel ATA6833 Temperature Range T, = 150°C

¢ Atmel ATA6834 Extended Temperature Range T, = 200°C

¢ Direct Driving of 6 External NMOS Transistors with a Maximum Switching Frequency of
50kHz

¢ Integrated Charge Pump to Provide Gate Voltages for High-side Drivers and to Supply
the Gate of the External Battery Reverse Protection NMOS

¢ Built-in 5V/3.3V Voltage Regulator with Current Limitation

* Reset Signal for the Microcontroller

¢ Sleep Mode with Supply Current of typically < 45pA

¢ Wake-up via LIN Bus or High Voltage Input

* Programmable Window Watchdog

¢ Battery Overvoltage Protection and Battery Undervoltage Management

¢ Overtemperature Warning and Protection (Shutdown)

* 200mA Peak Current for Each Output Driver

¢ LIN Transceiver Conformal to LIN 2.1 and SAEJ2602-2 with Outstanding EMC and ESD
Performance

* QFN48 Package 7mm x 7mm

1. Description

The Atmel® ATA6833 and Atmel ATA6834 are system basis chips for three-phase
brushless DC motor controllers designed in Atmel’s state-of-the-art 0.8pym SOI tech-
nology SMART-1.S.™1. In combination with a microcontroller and six discrete power
MOSFETSs, the system basis chip forms a BLDC motor control unit for automotive
applications. In addition, the circuits provide a 3.3V/5V linear regulator and a window
watchdog.

The circuit includes various control and protection functions like overvoltage and over-
temperature protection, short circuit detection, and undervoltage management.
Thanks to these function blocks, the driver fulfils a maximum of safety requirements
and offers a high integration level to save cost and space in various applications. The
target applications are most suitable for the automotive market due to the robust tech-
nology and the high qualification level. Atmel ATA6834, in particular, is designed for
applications in a high-temperature environment.
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Figure 1-1.  Block Diagram
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2. Pin Configuration

Figure 2-1.  Pinning QFN48
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Table 2-1. Pin Description
Pin Symbol /0 Function
1 VMODE | Selector for V¢ and interface logic voltage level
2 VINT IO Blocking capacitor
3 RWD | Resistor defining the watchdog interval
4 CC IO RC combination to adjust cross conduction time
5 /RESET O Reset signal for microcontroller
6 WD | Watchdog trigger signal
7 WDD | Enable and disable the watchdog
8 ENA1 | Microcontroller output to switch system in Sleep Mode
9 N.C. Connect to GND
10 N.C. Connect to GND
11 GND | Ground
12 LINGND Ground for LIN connected to GND
13 LIN /0 LIN-bus terminal
14 NC Connect to GND
15 TXD | Transmit signal to LIN bus from microcontroller
16 IL3 | Control Input for output L3
17 IH3 I Control Input for output H3

ATMEL ;
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Table 2-1. Pin Description

Pin Symbol /0 Function

18 IL2 | Control Input for output L2

19 IH2 I Control Input for output H2

20 IL1 | Control Input for output L1

21 IH1 I Control Input for output H1

22 RXD (0] Receive signal from LIN bus for microcontroller
23 DGH1 (0] Diagnostic output 1

24 DG2 (0] Diagnostic output 2

25 DG3 (0] Diagnostic output 3

26 H3 (0] Gate voltage high-side 3

27 S3 I/0 Voltage at half bridge 3

28 H2 (0] Gate voltage high-side 2

29 S2 I/0 Voltage at half bridge 2

30 H1 (0] Gate voltage high-side 1

31 S1 I/0 Voltage at half bridge 1

32 CPOUT I/0 Charge pump output capacitor

33 CPHI2 | Charge pump capacitor 2

34 CPLO2 (0] Charge pump capacitor 2

35 CPHN | Charge pump capacitor 1

36 CPLO1 (0] Charge pump capacitor 1

37 NC Connect to GND

38 PBAT I Power supply (after reverse protection) for charge pump and gate drivers
39 VG I/0 Blocking capacitor

40 L1 (0] Gate voltage H-bridge, low-side 1

41 L2 (0] Gate voltage H-bridge, low-side 2

42 L3 (0] Gate voltage H-bridge, low-side 3

43 PGND | Power ground for H-bridge and charge pump
44 VCC 0] 5V/100mA supply for microcontroller

45 NC Connect to GND

46 VBAT | Supply voltage for IC core (after reverse protection)
47 EN2 | High voltage enable input

48 VBATSW o} 100Q PMOS switch from Vgar

4 Atmel ATA6833/ATA6834 [Preliminary] m——
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3. Functional Description

3.1  Power Supply Unit with Supervisor Functions

3.141 Power Supply

3.1.2 VBatt Switch

The IC has to be supplied by a reverse-protected battery voltage. To prevent damage to the
IC, proper external protection circuitry has to be added. It is recommended to use at least one
capacitor combination of storage and RF capacitors behind the reverse protection circuitry,
which is connected close to the VBAT and GND pins of the IC.

A fully integrated low-power and low-drop regulator (VINT regulator), stabilized by an external
blocking capacitor, provides the necessary low-voltage supply needed for the wake-up pro-
cess. A trimmed low-power band gap is used as reference for the VINT regulator as well as for
the VCC regulator. All internal blocks are supplied by VINT regulator. VINT regulator must not
be used for any external supply purposes.

Nothing inside the IC except the logic interface to the external microcontroller is supplied by
the 5V/3.3V VCC regulator.

Both voltage regulators are checked by a “power-good comparator”’, which keeps the whole
chip in reset as long as the internal supply voltage (VINT regulator output) is too low and gen-
erates a reset for the external microcontroller if the output voltage of the VCC regulator is not
sufficient.

This high-voltage switch provides the battery voltage at pin VBATSW for various purposes. It
is switched ON after power on reset when the IC transits to Active Mode and it will only turn
OFF when the IC changes to Sleep Mode. Watchdog resets do not have an effect on the
switch. The switch can be used for measuring purposes as well as to switch on external volt-
age regulators.

3.1.3 Voltage Supervisor

This function is implemented to protect the IC and the external power MOS transistors from
damage due to overvoltage on PBAT input. In the event of overvoltage (Vy,0y) Or undervolt-
age (Vtyyy), the external NMOS motor driver transistors will be switched off. The failure state
will be flagged on DG2 pin. It is recommended to block PBAT with an external RF capacitor to
suppress high frequency disturbances.

3.14 Temperature Supervisor

9122G-AUTO-10/10

An integrated temperature sensor prevents the IC from overheating. If the temperature is
above the overtemperature pre-warning threshold T sy et the diagnostic pin DG3 will be
switched to HIGH to signal this event to the external microcontroller. The microcontroller
should take actions to reduce the power dissipation in the IC. If the temperature rises above
the overtemperature shutdown threshold T ¢iich oy the VCC regulator and all output drivers
together with the LIN transceiver will be switched OFF immediately and the /RESET signal will
go LOW. Both thresholds have a built-in hysteresis to avoid oscillations. The IC will return to
normal operation (Active Mode) when it has cooled down below the shutdown threshold.
When the junction temperature drops below the pre-warning threshold, bit DG3 will be
switched LOW.

ATMEL ;
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Active Mode and Sleep Mode

The IC has two modes: Sleep Mode and Active Mode. Switching between the modes is
described below. By default the IC starts in Active Mode (which means normal operation) after
power-on. A Go to Sleep procedure switches the IC from Active Mode to Sleep Mode
(standby). A Go to Active procedure brings the IC back from Sleep Mode to Active Mode.
When in Sleep Mode the internal 5V supply (VINT regulator), the EN2 pin input structure, and
a certain part of the LIN receiver remain active to ensure a proper startup of the system. The
VCC regulator is turned off.

The Go to Sleep and Go to Active procedures are implemented as follows:
Go to Sleep

Pin EN1 is a low-voltage input supplied by the VCC regulator. It is ESD protected by diodes
against VCC and GND. Thus the input voltage at pin EN1 must not go below GND or exceed
the output voltage of the VCC regulator. A transition from HIGH to LOW followed by a perma-
nent LOW signal for a minimum time period ty, g eep (typical 10us) at pin EN1 switches the IC
to Sleep Mode as the EN1 is edge triggered. V. is switched off in Sleep Mode. It is recom-
mended to keep EN1 LOW during normal operation.

Go to Active Using Pin EN2

Pin EN2 is a high-voltage input for external wake-up signals. Its input structure consists of a
comparator with a built-in hysteresis. It is ESD-protected by diodes against GND and Vgu7, B,
and for this reason the applied input voltage must not go below GND or exceed Vgu7. Pulling
EN2 up to Vg7 switches the IC to Active Mode. EN2 is debounced and edge triggered.

Go to Active Using the LIN Interface

Using the LIN interface provides a second possibility to wake-up the IC (see Figure 3-1). A fall-
ing edge at pin LIN followed by a dominant bus level maintained for a minimum time period
(Tyus) @nd ending with a rising edge leads to a remote wake-up request. The device switches
from Sleep Mode to Active Mode. The VCC regulator is activated and the internal LIN slave
termination resistor is switched on.

Figure 3-1. Wake-up Using the LIN Interface
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3.3 5V/3.3V VCC Regulator

The 5V/3.3V regulator is fully integrated. It requires an external electrolytic capacitor in the
range of 2.2uF up to 10pF and with an ESR in the range from 2Qto 15Q for stability (see Fig-
ure 3-2). The output voltage can be configured as either 5V or 3.3V by connecting pin VMODE
to either pin VINT or GND. Since the regulator is not designed to be switched between both
output voltages during operation, it is advisable to hard-wire VMODE pin. The logic levels of
the microcontroller interface are adapted to the VCC regulator output voltage. The maximum
output current (lg¢) of the regulator is 100mA. For T, > 150°C the log, of Atmel® ATA6834 is
reduced to 80mA. The VCC regulator has a built-in short circuit protection. A comparator
checks the output voltage of the VCC regulator and keeps the external microcontroller in reset
as long as the voltage is below the lower operation minimum (shown in Figure 3-3).

Figure 3-2. ESR versus Load Current for External Capacitors with Different Values
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Figure 3-3. /RESET as Function of the VCC Output Voltage
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3.4 Reset and Watchdog Management

The watchdog timing is based on the trimmed internal watchdog oscillator. Its period time Toge
is determined by the external resistor R,p. A HIGH signal on WDD pin enables the watchdog
function; a LOW signal disables it. Since WDD pin is equipped with an internal pull-up resistor
the watchdog is enabled by default. In order to keep the current consumption as low as possi-
ble the watchdog is switched off during Sleep Mode.

The timing diagram in Figure 3-4 shows the watchdog and external reset timing.

Figure 3-4. Timing Diagram of the Watchdog in Conjunction with the /RESET Signal
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After power-up of the VCC regulator (VCC output exceeds 88% of its nominal value) /RESET
output stays LOW for the timeout period t,.¢ (typical 10ms). Subsequently /RESET output
switches to HIGH. During the following time t (typical 500ms) a rising edge at the input WD is
expected otherwise another external reset will be triggered.

When the watchdog has been correctly triggered for the first time, normal watch-dog operation
begins. A normal watchdog cycle consists of two time sections t, and t, followed by a short
pulse for the time t,...,o @t /RESET if no valid trigger has been applied at pin WD during t,.
Rising edges on WD pin during t; also cause a short pulse on /RESET. Start for such a cycle
is always the time of the last rising edge either on WD pin or on /RESET pin.

If the watchdog is disabled (WDD = LOW), only the initial reset for the time t,.¢ after power-up
will be generated.

Additional resets will be generated if the VCC output voltage drops below 80% of its nominal
value.

The following example demonstrates how to calculate the timing scheme for valid watchdog
trigger pulses, which the external microcontroller has to provide in order to prevent undesired
resets.

8 Atmel ATA6833/ATA6834 [Preliminary] m——
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3.5 Charge Pump

9122G-AUTO-10/10

Example:

Using an external resistor Ryyp = 33 kQ +1% results in typical parameters as follows:
Tosc = 12.32ps

t; = 980 X Toge = 12.07ms +10%

t, = 780 x Tpge = 9.609ms +10%

t; +t, =21.68ms +10%

Hence, the minimum time the external microcontroller has to wait before pin WD can be trig-
gered is in worst case t.,;, = 1.1 x t; = 13.28ms. The maximum time for the watchdog trigger
on WD pin is t,,, = 0.9 x (t; + t,) = 19.51ms. Thus watchdog trigger input must remain within
tmax — tmin = 6.23ms.

Other values can be set up by picking a different resistor value for Ryp. The dependency of
Togc on the value of Ry, is shown in Figure 3-5.
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A charge pump has been implemented in order to provide sufficient voltage to operate the
external high-side power-NMOS transistors and the VG regulator, which drives the low-side
Power-NMOS transistors. The charge pump output voltage at CPOUT pin is controlled to set-
tle typically about 15V above the voltage at pin PBAT. A built-in supervisor circuit checks if the
output voltage is sufficient to operate the VG regulator and external Power-NMOS transistors.
The output voltage is accepted as good when it rises above VCPcpgoop- A charge pump fail-
ure is flagged at DG2 if this minimum can not be reached or if the output voltage drops below
the lower threshold of VCPpgoop due to overloading.

The two shuffle capacitors should have the same value. The value of the reservoir capacitor
should be at least twice the value of one shuffle capacitor. Two external shuffle capacitors and
an external reservoir capacitor have to be provided. The typical values for the two shuffle
capacitor is 100nF, and for the reservoir capacitor is 470nF. All capacitors should be ceramic.
It is advisable to pick a reservoir capacitor with twice or three-times the size of the two
equally-sized shuffle capacitors. The greater the capacitors, the greater the output current
capability.

ATMEL ;
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VG Regulator
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The VG regulator provides a stable voltage to supply the low-side gate drivers and to deliver
sufficient voltage for the external low-side Power-NMOS transistors. Typically the output volt-
age is 12V. In order to guarantee reliable operation even with a low battery voltage, the VG
regulator is supplied by the charge pump output. For stability, an external ceramic capacitor of
typically 470nF has to be provided. There is no internal supervision of the VG output voltage.

Output Drivers and Control Inputs IL1-IL3, IH1-IH3

This IC offers six push-pull output drivers for the external low-side and high-side power-NMOS
transistors. To guarantee reliable operation, the low-side drivers are supplied by the VG regu-
lator while the high-side drivers are supplied directly by the charge pump. All drivers are
designed to operate at switching frequencies in the range of DC up to 50kHz. The maximum
gate charge that can be delivered to each external Power-NMOS transistor at 50kHz is 100nC.

The output drivers are directly controlled by the digital input pins IL1 to IL3 and IH1 to IH3 (see
Table 3-1). All pins are equipped with an internal pull-down resistor. To operate the output
drivers properly the following requirements have to be fulfilled:

1. Device is in Active Mode.

2. In case of watchdog is enabled, at least one valid watchdog trigger has been
accepted.
3. The voltage at pin PBAT lies within its operation range. Neither undervoltage nor
overvoltage is present.
4. The charge pump output voltage has been accepted as good, thus it exceeded
VCPcpsoon-
5. No overtemperature shutdown has occurred.
If a short circuit is detected by one of the sense inputs S1 to S3, the output drivers will be
switched off after a debounce time of 6 ps and the output DG1 will be flagged (see also Sec-
tion 3.8 “Short Circuit Detection” on page 11). The output drivers will be enabled again and
DG1 will be cleared with a rising edge at one of the control inputs (IL1 to IL3, IH1 to IH3).

Additional logic prevents short circuits due to switching on one power-NMOS transistor while
the opposite one in the same branch is switched on already.

Table 3-1. Status of the Output Drivers Depending on the Control Inputs

Control Control Driver Stage for External
Inputs Inputs Power MOS
Mode IL(1..3) IH(1..3) L(1..3), H(1..3) Comments
Sleep X X OFF Sleep Mode
Active 0 0 OFF
Active 1 0 L(1..3) ON, H(1..3) OFF
Active 0 1 H(1..3) ON, L(1..3) OFF
Active 1 1 OFF Shoot-through protection

Atmel ATA6833/ATA6834 [Preliminary] m——
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3.8 Short Circuit Detection

Short circuits in the motor bridge circuitry are sensed by S1 to S3 inputs. Internal comparators
monitor the voltage differences between the drain and the source terminals of the external
power-NMOS transistors. If one transistor switches on and its drain-source voltage exceeds
V¢ threshold (typically 4V) after a blanking time tg¢ (typically 6ps, see Figure 3-6), a short cir-
cuit in this branch will be detected. In this case, all output drivers will be switched off
immediately and pin DG1 will be set to HIGH. With a rising edge at any of the pins IL1 to IL3 or
IH1 to IH3, the diagnostic output DG1will be reset and the drivers can be switched on again.

3.9 Cross Conduction Timer

In order to prevent damage of the motor bridge due to peak currents a non-overlapping phase
for switching the power-NMOS transistors is mandatory. Therefore, a cross conduction timer
has been implemented to prevent switching on any output driver for a time t.¢ after any other
driver has been switched off. This also accounts for toggling any other driver after a short cir-
cuit was detected. An external RC parallel combination defines the value for t;; and can be
estimated as follows:

toc = Koo X Ree (K€ X Cgc (nF), K is specified in Section 8. “Electrical Characteristics” on
page 16.

The RC combination is connected between CC and GND pins. When one of the drivers has
been switched off the RC combination is charged to 5V (VINT) and discharged with its time
constant. Any low to high transition at the control inputs will be masked out at the driver out-
puts until the voltage at CC pin drops below 67% of its initial value (VINT). The timer will be
re-triggered at any time by any falling edge at the control inputs. This is shown in the following
figure.

Figure 3-6. Interaction of Short Circuit Detection and Cross Conduction Timer
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At least 5kQ minimum and 5nF at maximum should be used as values for the RC combination.
10kQ is recommended. If the non-overlapping phase is controlled by the external microcon-
troller, it is possible to do without the external capacitor. The minimum time t. is defined by

the parasitic capacitance at CC pin.

3.10 Diagnostic Outputs D1 - D3

As mentioned in the sections above, the diagnostic outputs DG1 to DG3 are used to signal
failures. This is summarized in the following table.

Note:  This is only valid for VCC > Vygeshion- Otherwise all diagnostic outputs will be tristated.

Table 3-2. Status of the Diagnostic Outputs (Normal Operation)
Device Status Diagnostic Outputs Comments
CPOK | OT1 | OV | UV SC DG1 DG2 DG3
0 X X X X - 1 - Charge pump failure
X 1 X X X - - 1 Overtemperature prewarning
X X 1 X X - 1 - Overvoltage
X X X 1 X - 1 - Undervoltage
X X X X 1 1 - - Short circuit

Note: X represents: no effect)
OT1: overtemperature warning
OV: overvoltage of PBAT
UV: undervoltage of PBAT
SC: short circuit
CPOK: charge pump OK

In order to differentiate between LIN and EN2 wake-up, DG1 output will be set to LOW or
HIGH respectively. LOW indicates wake-up by LIN, HIGH indicates wake-up by EN2. DG1
output will be cleared by the first valid watchdog trigger after wake-up or by the first rising edge
at one of the control inputs (IL1 to IL3 and IH1 tolH3) if the watchdog is disabled.

Table 3-3. Indicating Wake-up Source
Diagnostic Outputs
DG1 DG2 DG3 Wake-up Source
1 - - EN2
0 - - LIN

3.11 LIN Transceiver

Atmel® ATA6833 and Atmel ATA6834 include a fully integrated LIN transceiver complying with
LIN specification 2.1 and SAEJ2602 2. The transceiver consists of a low-side driver with slew
rate control, wave shaping, current limiting, and a high voltage comparator followed by a
debouncing unit in the receiver.

During transmission, the data applied at pin TXD will be transferred to the bus driver to gener-
ate a bus signal on LIN pin. TXD input has an internal pull-up resistor.

To minimize the electromagnetic emission of the bus line, the bus driver has a built-in slew
rate control and wave-shaping unit. The transmission will be aborted by a thermal shutdown or
by a transition to Sleep Mode.

12 Atmel ATA6833/ATA6834 [Preliminary] m—

9122G-AUTO-10/10




meessssssss——————— Atmel ATA6833/ATA6834 [Preliminary]

Figure 3-7.  Definition of Bus Timing Parameters
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The recessive BUS level is generated from the integrated 30kQ pull-up resistor in series with
an active diode. This diode protects against reverse currents on the bus line in case of a volt-
age difference between the bus line and VSUP (Vg5 > Vgyp). No additional termination
resistor is necessary to use the IC as a LIN slave. If this IC is used as a LIN master, the LIN
pin is terminated by an external 1 kQ resistor in series with a diode to VBAT.

As PWM communication directly over the LIN transceiver in both directions is possible, there
is no TXD timeout feature implemented in the LIN transceiver.

AIMEL 13
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4. Absolute Maximum Ratings

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

All voltages are referenced to pin GND. (xxx) Values for the Atmel® ATA6834.

ATMEL

Parameters Pin Symbol Min. Max. Unit
Input voltage PGND VeenD -0.3 +0.3 \

Negative input current VBAT IVBAT -15 mA
Negative input current PBAT IPBAT -20 mA
Supply voltage VBAT Vyear -0.3 +40 \

Supply voltage PBAT Vpgar -0.3 +40 \

Logic output voltage D/SESDE -Grng;(D Vi RE?}EJ;ZD\‘;’;’X;/DGZ’ -0.3 Vyec+ 0.3 v

Logic input voltage '\','\;E')%, 'E,Lf%’;g V'LV’E'::"H{}?X;’WD' -0.3 Vycc+ 0.3 %

Output voltage VINT, VCC Vine Vvvee -0.3 +5.5 \

Analog input voltage RWD, CC Vawb -0.3 Vyce+ 0.3 \

Digital input voltage EN2 VEne -0.3 Vygar + 0.3 \

Digital input voltage VMODE Vymobe -0.3 Vynt+ 0.3 \

Output voltage VG Vya -0.3 +16 \

Input voltage LIN Vviin 27 Vygar + 2 Vv

Output voltage S1, 82, S3 Vs1, Vso, Vg3 -6 +30 \

Output voltage L1, L2, L3 Vi1 Ve Vis Vpgnp— 0.3 Vyg+ 0.3 \"

Output voltage H1, H2, L3 Vi1, Vho, Vs Vgi,03— 1 Vgi,0,3+ 16 Vv

Charge pump CPLO1, 2 VepLots VepLoz -0.3 Vpgar + 0.3 Vv

Charge pump CPHI1, 2 Veprots VepHo? -0.3 Vepout + 0-3 \"

Output voltage CPOUT Vepout -0.3 +40 \

Output voltage VBATSW Vygatsw -0.3 Vygar + 0.3 \

Storage temperature Tstorage -55 +150 °C

Note:  Estimated values take T, > 150°C into account.

5. Thermal Resistance

Parameters Symbol Value Unit
Thermal resistance junction to heat slug Rinjc <5 KW
;h:gﬁggjs{ft;g%e junction to ambient when heat slug R o5 K/W

12 Atmel ATA6833/ATA6834 [Preliminary] m——
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meessssssss——————— Atmel ATA6833/ATA6834 [Preliminary]

6. Operating Range
The operating conditions define the limits for functional operation and parametric characteristics of the device. Functionality outside these
limits is not implied unless otherwise stated explicitly. (xxx) Values for the Atmel® ATA6834

Parameters Symbol Min Max Unit
Operating supply voltage'" Vygar 5.5 Vinov'? \Y
Operating supply voltage®® Vygar 4.3 5.5 %
Operating supply voltage® Vygar \2y 40 \Y
Ambient temperature range Th -40 +150 °C
Junction temperature range T, —40 +150 (200) °C

Notes: 1. Full functionality
2. Output drivers are switched off, extended range for parameters for voltage regulators
3. Output drivers and charge pump are switched off

7. Noise and Surge Immunity, ESD and Latch-up

Parameters Standard and Test Conditions Value
Conducted interferences ISO 7637-1 Level 4"
Conducted disturbances CISP25 Level 5
ESD according to IBEE LIN EMC Test specification 1.0 following IEC 61000-4-2

- Pins LIN, PBAT, VBAT +6 kV
- Pin EN2 (33kQ serial resistor) +5 kV

ESD- STM5.1-2001
. JESD22-A114E 2007
ESD HBM with 1.5k<¢/100pF CEI/IEC 60749-26: 2006 +2 kV

AEC-Q100-002-Ref_D

ESD- STM5.1-2001
ESD HBM with 1.5k<¢/100pF JESD22-A114E 2007

Pins EN2, LIN, PBAT, VBAT against GND CEI/IEC 60749-26: 2006 8 kV
AEC-Q100-002-Ref_D
ESD CDM (field induced method) ESD STM5.3.1 - 1999 +500V

Note: 1. Test pulse 5: Vi max = 40V

Static latch-up tested according to AEC-Q100-004 and JESD78.

* 3 to 6 samples, O failures
* Electrical post-stress testing at room temperature

In test, the voltage at the pins VBAT, LIN, CP, VBATSW, Hx, and Sx must not exceed 45V
when not able to drive the specified current.

ATMEL 1
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8. Electrical Characteristics

All parameters given are valid for 5.5V <V, g5y <18V and for -40°C <T,; <150°C (200°C) unless stated otherwise. All values refer to PIN
GND. (xxx) Values for the Atmel® ATA6834.

No. |Parameters ‘Test Conditions Pin | Symbol ‘ Min. ‘ Typ. | Max. ‘ Unit ‘Type*
1 |Power Supply and Supervisor Functions
1.1 |Current consumption Vygar |Vygar = 13.5V(") VBAT lvear 7 mA | A
Current consumption Vygar _
1.3 in Standby Mode Vygar = 13.5V VBAT lygaT 65 PA | A
Current consumption Vygar B
1.4 in Standby Mode Vpgar = 13.5V PBAT lvpeaT 9.0 20.0 PA | A
1.5 |Internal power supply Vygar > 7V VINT VyinT 4.7 5.0 5.3 \' A
Overvoltage lock-out
1.6 threshold PBAT Vinovio 20.0 23.0 \Y A
1.7 |Overvoltage hysteresis PBAT V1ovhys 1.0 1.5 Vv A
Undervoltage lock-out
1.8 threshold PBAT VIHuvRe 4.75 5.25 \Y A
Undervoltage threshold
1.9 hysteresis PBAT VrUvhys 0.2 0.4 \Y A
1.10|Rpgon VBAT-Switch switch Vvear = 13.5V, VBATSW | Ron veatsw 100 Q A
lvearsw = —15mA -
1.11 | Thermal prewarning set Tipw set (138) (132) (gg) °C B
1.12| Thermal prewarning reset Tipw reset (122) (128) (;gg) °C B
Thermal prewarning o
1.13 hysteresis AT jpyy 15 C B
150 175 200 o
1.14 | Thermal shutdown off T switch off (200) (225) (250) Cc B
135 160 185 o
1.15| Thermal shutdown on T switch on (185) | (210) | (235) C B
Thermal shutdown o
1.16 hysteresis AT | quitch off 15 C B
1147 Ratio thermal shutdpwn T switch of’ 1.05 115 B
" |off/thermal prewarning set T jpw set ’ '
Ratio thermal shutdown T /
1.18|on/thermal prewarning _Iﬁs‘”"Ch on 1.05 1.15 B
reset JPW reset
2 |5V/3.3V Regulator
Voot = Vin 7V < Viar < 40V 4.85 5.15
2.1 |Regulated output voltage | Vyope = GND, 5.5V < Vg7 < 40V Vee Vyee 3.20 3.40 \ A
I oag = 0 to 100MA
Vmopoe = Ving 7V < Viar < 40V 4.85 5.15
2.2 |Regulated output voltage Viope = GND, 5.5V < Veyr < 40V Vee Vyee 3.20 3.40 \Y A

ILoad = 0 tO 80mA
150°C < T; < 200°C

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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meessssssss——————— Atmel ATA6833/ATA6834 [Preliminary]

8. Electrical Characteristics (Continued)

All parameters given are valid for 5.5V <V, g5y <18V and for -40°C <T,; <150°C (200°C) unless stated otherwise. All values refer to PIN
GND. (xxx) Values for the Atmel® ATA6834.

No. |Parameters Test Conditions Pin Symbol Min. Typ. Max. | Unit | Type*
Vuooe = Ving 5.5V < Vgar < 7V 4.50 5.15
2.3 |Regulated output voltage | Vyope = GND, 5V < Vgur < 5.5V Vee Vyee 297 3.40 \ A
I oag = 0 to 60MA
VMODE = V|NT’ 5.5V < VBAT <7V 4.50 5.15
Vuooe = GND, 5V < Vgur < 5.5V 2.97 3.40
2.4 |Regulated output voltage lLoag = 0 t0 50MA Vee Vyee \ A
150°C < T; < 200°C
Vuone = Vint 7V < Vgar < 40V 50
2.5 |Line regulation Vmope = GND, 5.5V < Vg, < 40V Vee 50 mV A
I oag = BOMA, —40°C < T, < 150°C
Vmooe = Vit Vear > 7V 50
VMODE = GND, VBAT > 55V 50
2.6 |Load regulation I oag = 0 to 1T00mMA Vee mV A
lLoaqg = 0 to 80mA,
150°C < T; < 200°C
Vuooe = Vint Vear > 7V 100 360
2.7 |Output current limit Vuope = GND, Vgar > 5.5V Vee lost 100 360 mA A
lLoag @ RESET
Vuooe = Vint Vear > 7V 70 360
. VMODE = GND, VBAT > 55V 70 360
2.8 |Output current limit loaq @ RESET, VCC lost mA | C
150°C < T; < 200°C
2.12|HIGH threshold VMODE VyMODE H 4.0 \Y A
2.13 |LOW threshold VMODE VyMmoDE L 0.7 \Y A
3 |Reset and Watchdog
31 V¢ threshold voltage level |VMODE = VINT Vv 3.8 4.2 Vv A
" |for /RESET (VMODE = GND) tHRESHLow 25 2.8 B
. VMODE = VINT 0.2 0.6 A
3.2 |Hysteresis (VMODE = GND) HYSresn | 013 04 | V| B
3.3 |Length of pulse at /RESET tres 8 12 ms A
Length of short pulse at
3.4 /REgET P feschont 1.6 24 | ms| A
3.5 |Wait for the first WD trigger 1y 400 600 ms A
Time for VCC < VygesL
36 | pefore activating /RESET lgelayRESL 2 s | C
3.8 |Watchdog oscillator period |Rgyp = 33k Tosc 11.09 13.55 us A
3.12|Close window t1 980 x A
Tosc
3.13|Open window t2 780 x A
Tosc
Output low-level at pin
3.14 /RE%ET P loLres = 1MA VoLres 04 | V| A
Internal pull-up resistor at
3.15 pin /RESET Reures 5 10 15 kQ D

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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8. Electrical Characteristics (Continued)

All parameters given are valid for 5.5V <V, g5y <18V and for -40°C <T,; <150°C (200°C) unless stated otherwise. All values refer to PIN

GND. (xxx) Values for the Atmel® ATA6834.

No. |Parameters ‘Test Conditions ‘ Pin | Symbol ‘ Min. ‘ Typ. | Max. ‘ Unit ‘Type*
4 |LIN Transceiver
Normal mode;
4.1 |Low-level output current Vi = OV, Veyp = 0.4V ILgrxp 2 mA
4.2 |High-level output current \l\/l:;;njlvrzzcie(;).\‘/&h, = Vear IHaxo -2 mA
Driver recessive output 0.9 x
43 |voltage P Virxp = Voo lun = OmA Veusree | yBAT Vv
Driver dominant voltage V =7.3V
4.4 VBAT \ 1.2 \'
VBUsdom DRV_LosuP Ricaq = 5002 ~LoSUP
Driver dominant voltage Vv =18V
4.5 VBAT Vi 2 Vv
VBUsdom DRV_HisUP Ricaq = 5002 -HiSuP
Driver dominant voltage Vygar = 7.3V
4.6 \' 0.6 Vv
VBUsdom DRV_LosuP Rioaq = 10000 ~LoSUPTK
Driver dominant voltage V =18V
47 VBAT Vi 0.8 \)
VBUSdom_DRV_HiSUP Rioaq = 10000 -HISUP_Ti
4.8 |Pull up resistor to VS serial diode required Run 20 47 kQ
4.9 |Current limitation Veus = VBAT max laus_Lim 50 200 mA
Input leakage current at the Input leakage current
S . driver off
4.10 |receiver including pull-up Vays = OV Isus_Pas_dom -1 mA
resistor as specified
P Vgar = 12V
Driver off
Leakage current LIN 8V < Vgur < 18V
41 ecessive 8V < Vgyg < 18V leus._pas rec 20 bA
Vius = Vaar
Leakage current at ground
loss
Control unit disconnected |GNDpg,ice = VS
412 from ground VBAT = 12V lBUS_NO_gnd —1 +1 mA
Loss of local ground must |0V < Vg < 18V
not affect communication in
the residual network
Node has to sustain the
current that can flow under |Vgar disconnected
4.13|this condition. Bus must Vsup pevice = GND lsus 100 HA
remain operational under |0V < Vpgyg< 18V
this condition
. \Y = 0.475x | 0.5x |0.525x
4.14|Center of receiver threshold| ', BUS-CNT Y v
(Vin_dom * Vin_rec)/2 BUSNT 1 Vigar | Vuear | Vvear
4.15|Receiver dominant state Veny =5V VBusdom 3’\1; Vv
4.16|Receiver recessive state  |Vgy =5V Viusrec 3‘6 % \
VBAT
4.17|Receiver input hysteresis | Viys = Vi rec — Vin_dom Vaushys OJ\:: \

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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8. Electrical Characteristics (Continued)
All parameters given are valid for 5.5V <V, g5y <18V and for -40°C <T,; <150°C (200°C) unless stated otherwise. All values refer to PIN
GND. (xxx) Values for the Atmel® ATA6834.

No. |Parameters Test Conditions Pin Symbol Min. Typ. Max. | Unit | Type*
7V < Vygar < 18V
TH ec(max) = 0-744 X Vygar

Hpom(max) = 0-581 X Vypgar
4.18|Duty cycle 1 tgiy = 50ps D1 0.396 A
D1 = tBus_rec(min)/(2 X tgi)
Load1: 1nF + 1 kQ
Load2: 10nF + 500Q

7V < Vygpr < 18V
THiec(min) = 0.422 X Vygar
THpom(miny = 0.284 X Vypar
4.19|Duty cycle 2 tgi = 50ps D2 0.581 A
D2 = tBusﬁrec(max)/(ZXtBit)
Load1: 1nF + 1 kQ
Load2: 10nF + 50002

7V < Vygar < 18V
THrec(max) =0.778 x VVBAT
Hpom(max) = 0-616 X Vypgar
4.20|Duty cycle 3 tgiy = 96ps D3 0.417 A
D3 = tBus_rec(min)/(2 X i)
Load1: 1nF + 1 kQ
Load2: 10nF + 500Q2

7V < Vygpr < 18V
THiecmax) = 0-389 X Vygar
Hpom(max) = 0:251 X Vygar
4.21|Duty cycle 4 tgi = 96us D4 0.590 A
D4 = tBusﬁrec(min)/(2 X tBit)
Load1: 1nF + 1kQ
Load2: 10nF + 500Q2

7V < Vygar < 18V

4.22 |Receiver propagation dela t 6 s A
propag y trecfpd = max(trxfpdrv trxfpdf) ™_pd H
Symmetry of receiver
4.23 |propagation delay rising t7V < V_V‘?AT < 1_8tV t sym -2 +2 ps
edge minus falling edge r_sym = “n_pdr — “rx_pdf
Dominant time for wake-up _
4.24 via LIN-bus Vin =0V Taus 30 90 150 ps A
Capacitance on LIN pin to
4.25 GNpD P Cun 10 | pF| D
5 |Control Inputs EN1, IL1-3, IH1-3, WD, TX, WDD
5.1 |Input low-level threshold Vi 0.3 Vv A
Vvce
. 0.7 x
5.2 |Input high-level threshold Viy V. \ A
VCC
5.3 |Hysteresis HYS 0.3 C
5.4 |Pull-down resistor EN1, IL1-3, IH1-3, WD Rep 25 50 100 kQ A
5.5 |Pull-up resistor TXD, WDD Rpu 25 50 100 kQ A
5.7 |Debounce time EN1 tyotosieep 9 10 11 ps A

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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8. Electrical Characteristics (Continued)
All parameters given are valid for 5.5V <V, g5y <18V and for -40°C <T,; <150°C (200°C) unless stated otherwise. All values refer to PIN

GND. (xxx) Values for the Atmel® ATA6834.

No. |Parameters ‘Test Conditions ‘ Pin | Symbol ‘ Min. ‘ Typ. | Max. ‘ Unit ‘Type*
6 |Charge Pump
Vvear > 7V
| oagcPout = 0A v v
6.1 |Charge pump voltage I oagve = OA CPOUT | V¢pout N ‘4‘31A\T/ +V$’g Y
CCP1 2 = 47nF
CCPOUT = 220nF
Vygar > 7V
lLoadcrout = 7-5MA, v
6.2 |Charge pump voltage I oagvg = OA CPOUT | Vgpout +¥‘(3)‘§ v
CCP1 2 = 47nF
CCPOUT = 220nF
Period charge pump
6:3 | oscillator Tep 2.5 us
6.4 Charge pump output CPOUT |vep 5 o5 80 v
" |voltage for active drivers CPGOOD : .
7 |VG Regulator
VBAT = 135V
71 VG Regulator Output Vepour = 20V VG Vo » 125 i v
Voltage
| oagva = 7-5mA
. Vgar = 13.5V
7.2 | /G RegulatorLine Vepourt = 20V, Vepoyre = 35V VG AVyg_Ltine 100 | mV
Regulation -
ILoadVG = 75mA
Vgar = 13.5V
73 \Fllggzggtjilgr? tor Load Vepour =25V VG AVyG | oad 100 | mV
lLoagvat = TMA, | gagvge = 6B0MA
8 |H-bridge Driver
Low-side driver HIGH
8.1 output voltage VixH Ve \%
ON-resistance of sink stage _
8.2 of pins Lx ILX = 100mA Rpson_Lxt 20 Q
ON-resistance of source
8.3 stage of pins Lx ILX = 100mA Rpson_ux 20 Q
Output peak current at pins _ _
8.4 | X switched to LOW Vix=3V lix 100 mA
Output peak current at pins _
8:5 | x switched to HIGH V=3V I 100 | mA
Sink resistance between Lx Lx to
8.6 |and GND GND Rixsink 45 75 115 | kQ
ON-resistance of sink stage
8.7 | of pins Hx ° Vex =0V Rbson_HxL 20 Q
ON-resistance of source  |Vg, = Vygar
88 stage of pins Hx Iy = 100mMA Rbson_HxH 20 Q

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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8. Electrical Characteristics (Continued)

All parameters given are valid for 5.5V <V, g5y <18V and for -40°C <T,; <150°C (200°C) unless stated otherwise. All values refer to PIN
GND. (xxx) Values for the Atmel® ATA6834.

No. |Parameters Test Conditions Pin Symbol Min. Typ. Max. | Unit | Type*
Output peak current at pins xHX B \_/37"\/: _0\2/(;)\/
8.9 [Hx (switched from low to VBAT (1 —200 | mA| C
hiah C=10nF s
9 R=1Q
Output peak current at pins xHX— \_/S%‘ j ;8\\;
8.10 |Hx (switched from high to | JVBAT ~ (g 200 mA | C
low) C=10nF X
R=1Q
Output peak current at pins xLX = (1\/7 _ o0V
8.11|Lx (switched from low to VBAT Iy —200 | mA| C
hiah C=10nF X
9 R=1Q
Output peak current at pins xLX = 107\/ _ 20V
8.12 |Lx (switched from high to VBAT © I 200 mA | C
low) C=10nF X
R=1Q
Output voltage low level Vg =0V
8.13 pins Hx Iy = TMA Vi 03 v A
Output voltage high level V
814| S b Iy = —100pA Vistisar | OO Vicrour| V | A
Sink resistance between Hx
8.15 and Sx Riixsink 45 75 115 kQ A
Sink resistance between Sx Sx to
8.16) 2nd GND GND Rexsink ! MQ ) D
Dynamic Parameters
Propagation delay time,
8.17 |low-side driver from high to txHL 0.9 ps A
low
Propagation delay time,
8.18|low-side driver from low to tiaH 0.9 ps A
high
. Qi . VVBAT= 135V
8.19|Fall time low-side driver Cey = 5NF e 0.3 us A
N = . Vygar= 13.5V
8.20|Rise time low-side driver Ce, = 5NF tr 0.3 us A
Propagation delay time,
8.21 | high-side driver from high tHxHL 0.9 ps A
to low
Propagation delay time,
8.22 | high-side driver from low to thxLH 0.9 ps A
high
. . _ai . VVBAT= 135V,
8.23 | Fall time high-side driver Ce, = BNF thys 0.3 us A
8.24|Rise time high-side driver Vvear = 13.5V, b 0.3 us | A
CGX = 5nF
*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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8. Electrical Characteristics (Continued)

All parameters given are valid for 5.5V <V, g5y <18V and for -40°C <T,; <150°C (200°C) unless stated otherwise. All values refer to PIN
GND. (xxx) Values for the Atmel® ATA6834.

No. [Parameters Test Conditions Pin Symbol Min. Typ. Max. | Unit |Type*

8.25 \?:I?;; :ircuit detection Ve 35 4 45 Vv A

8.26 | Short circuit blanking time tsc 5.4 6 6.6 Us A

Cross Conduction Timer

.27| 1% conduction fime Keo | 0.345 0.465 B
9 |Input EN2

9.1 |Input low level threshold Vi 2.3 3.6 \ A
9.2 |Input high level threshold Viy 2.8 4.0 \Y A
9.3 |Hysteresis HYS 0.47 \ C
9.4 |Pull-down resistor Rep 50 100 200 kQ A
9.5 |Debounce time tap 10 20 25 Us A
10 |Diagnostic Outputs DG1, DG2, DG3

10.1|Low level output current Vpg = 0.4V IL 2 mA A

10.2 |High level output current  |Vpg=VCC - 0.4V IH -2 mA A

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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9. Application

This section describes the principal application for which the ATA6833/ATA6834 was

designed.
Figure 9-1.  Typical Application
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CV'NT__l_ ICVG CCP1_”_ _”fcpz
=
2 sl =l 8] «| 5
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Table 9-1. Typical External Components
Component  |Function Min. Typical Max.
CVINT Blocking capacitor at VINT 100nF 220nF/10V 470nF
Cvcc Blocking capacitor at VCC 1.5pF 10pF
ESL (Cyco) Serial inductance to Cy,¢ including 1nH 20nH
PCB
ESR (Cyco) Serial resistance to Cy,g¢ including 20 150
PCB
CVG Blocking capacitor at VG 220nF 470nF, 25V 1uF
CCPH1 Charge pump shuffle capacitor 47nF 220nF/25V 470nF
CCP2 Charge pump shuffle capacitor 47nF 220nF/25V 470nF
CCPOUT Charge pump reservoir capacitor 220nF 470nF, 25V 1uF
RRWD Resistor defining internal plas 10kQ 33KQ 91KQ
currents for watchdog oscillator
RCC erss conduction time definition 5KkQ 10kQ
resistor
cce Cross_conductlon time definition 330pF 5nF
capacitor
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10. Ordering Information

Extended Type Number Package Remarks
ATA6833-PLQW QFN48
ATA6834-PLQW QFN48
11. Package Information
Package: VQFN_7 x 7_48L
Exposed pad 4.5 x 4.5
Dimensions in mm
Not indicated tolerances +0.05 Bottom
[]4.5:0.15
Top
48 37 48
1 36 p =
- o d
Pin 1 identification -8 P =
=) d
-] d
-] d
-] d
-] d
=) d
25 B d12
12 *nnnnnnnnn++
24 13
0z - 0.2 z _ | | 0.5 nom.
0.9:0.1 L55
Z10:1 3
<4
S = @
| rﬁ ﬂ ﬂ technical drawings
. L according to DIN
Drawing-No.: 6.543-5137.01-4 - | specifications
Issue: 1; 19.10.06 0.23+0.07

9122G-AUTO-10/10

ATMEL

25




ATMEL

12. Revision History

Please note that the following page numbers referred to in this section refer to the specific revision
mentioned, not to this document.

Revision No. History

o Section 8 “Electrical Characteristics” numbers 8.23 and 8.24 on page
21 changed

e Page 12: Note added

e Page 21: El. Char. Table: rows 8.11 and 8.12 changed

e Section 4 “Absolute Maximum Ratings” on page 14 changed

9122D-AUTO-09/09 ¢ Section 8 “Electrical Characteristics” numbers 2.7, 2.8, 3.1, 3.2, 4.20,
4.21, 6.4, 8.19, 8.20, 8.23, 8.24 and 8.27 on pages 16 to 22 changed

o Features on page 1 changed

9122C-AUTO-04/09 e Section 7 “Noise and Surge Immunity, ESD and Latch-up” on page 15
changed

9122G-AUTO-10/10

9122E-AUTO-02/10

o Put datasheet in the latest template

9122B-AUTO-10/08
» Section 8 “Electrical Characteristics” on pages 15 to 21 changed
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